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eltbf;iffs;: ruhrup Kiw rpjwypd; eltbf;iffs;.

myF-3: khwpfs; kw;Wk; nray;ghL: Neupay; kw;Wk; Neu;fhzy; - nryT 

kw;Wk; tUtha; elj;ijapd; nray;ghL kw;Wk; mjd; cgNahfk; 

Fwpj;j tiufiy gpujpepj;Jtk; - rha;T kw;Wk; rupT - Nfhupf;iffis 
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myF 5: vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T 

(gf;fq;fs; 94-136)
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(gf;fq;fs; 137-172)

myF 7: epfo;jfT Nfhl;ghL  
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myF 8: jj;Jthu;j;j epfo;jfT 

toq;fy;fs; 
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nghUslf;fk;

mwpKfk;

njhFjp I : msit gw;wpa El;gq;fspd; mbg;gil

myF 1 mbg;gil msT fUj;J� 1-22

1.0 mwpKfk;

1.1 Nehf;fq;fs;

1.2 Nkyhz;ik gapw;rpapy; msT Ma;tpd; gq;F

1.3 rpf;fy; tpsf;fk;: khjpupfs; kw;Wk; mjd; tsu;r;rp

1.4 tu;j;jfk; Fwpj;j fUj;J/tha;g;G tpiy fUj;J
1.5 khwpypfs; kw;Wk; khwpfs; gw;wpa fUj;J

1.5.1 khwpyp 1.5.2 khwp: fzpj khjpupfs; Fwpj;j fUj;J

1.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

1.7 RUf;fk;

1.8 Kf;fpa fUj;Jg;gbkq;fs;

1.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

1.10 NkYk; gbf;f

myF 2 tifaPl;ly; kw;Wk; njhifaPl;ly; mbg;gil fUj;Jf;fs;� 23-41

2.0 mwpKfk;

2.1 Nehf;fq;fs;

2.2 tifaPl;ly;

2.3 njhifaPl;ly;

2.4 tzpf rpf;fy;fis Nju;TKiwgLj;Jtjpy; tifaPl;lypd; gq;F

2.5 tzpf jPu;T fhzy; kw;Wk; Muha;r;rpapy; Gs;sptpguq;fspd; gq;F

2.5.1 juT Nrfupg;G> ml;ltizg;gLj;jy; kw;Wk; toq;fy;

2.5.2 kj;jpa Jiwapd; eltbf;iffs; 2.5.3 tiuglk; gpujpepjpj;Jtk;

2.5.4 rpjwypd; eltbf;iffs;

2.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

2.7 RUf;fk;

2.8 Kf;fpa fUj;Jg;gbkq;fs;

2.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

2.10 NkYk; gbf;f

myF 3 khwpfs; kw;Wk; nray;ghL� 42-73

3.0 mwpKfk;

3.1 Nehf;fq;fs;

3.2 nryT kw;Wk; tUtha; elj;ijapd; nray;ghL kw;Wk; mjd; cgNahfk; Fwpj;j tiufiy 

gpujpepj;Jtk;

3.2.1 rha;T kw;Wk; rupT

3.3 xNu ,lQ;rhu;e;j tpiy kw;Wk; Njit nefpo;r;rp

3.3.1 nray;ghl;bd; kPg;ngUkjpg;Gfs; kw;Wk; kPr;rpWkjpg;Gfs; 

3.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;



3.5 RUf;fk;

3.6 Kf;fpa fUj;Jg;gbkq;fs;

3.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

3.8 NkYk; gbf;f

myF 4 Neupay; epuyhf;fk;: mwpKfk;� 74-93

4.0 mwpKfk; 

4.1 Nehf;fq;fs;

4.2 gy;NtW tifahd Neupay; epuyhf;f tbtk; 
4.2.1 Neupay; epuyhf;f nghUs;

4.2.2 njhopy;Jiwapd; Kf;fpaj;Jtk; kw;Wk; nray;Kiw nrayhf;fk;;
4.2.3 Neupay; epuyhf;f rpf;fy;fspd; $Wfs;

4.2.4 Neupay; epuyhf;f rpf;fypd; cUthf;fk; 

4.3 LPP -d; epajp kw;Wk; juepiy tbtk; 
4.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

4.5 RUf;fk;

4.6 Kf;fpa fUj;Jg;gbkq;fs;

4.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

4.8 NkYk; gbf;f

njhFjp II : LPP 

myF 5 vspa gpd;dilT kw;Wk; xl;LwT Ma;T� 94-136

5.0 mwpKfk; 

5.1 Nehf;fq;fs;

5.2 xl;LwT Ma;T Fwpj;j mwpKfk;

5.2.1 xl;Lwtpd; nfO kw;Wk; Neupapy; gpd;dilT

5.3 LP rpf;fYf;fhd jPu;T: tiufiy kw;Wk; xw;iw Kiw

5.3.1 tiufiy Kiwapy; LPP jPu;T fhz nray;Kiw 5.3.2 xw;iw Kiw

5.4 ,Uik ,ay;G kw;Wk; $u;e;J mwpAk; jpwd; Ma;T fUj;J

5.4.1 ,ul;il rpf;fy; cUthf;fk; 5.4.2 ,ul;il rpf;fy; tpsf;fk;

5.4.3 $u;e;JmwpAk; jpwd; Ma;T 5.4.4 epoy; tpiy

5.4.5 nghUshjhu nghUs;tpsf;fk;: jPu;T fhz Nkw;nfhs;Sk; Gupjy;

5.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

5.6 RUf;fk;

5.7 Kf;fpa fUj;Jg;gbkq;fs;

5.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

5.9 NkYk; gbf;f

myF 6 LPP rpwg;G topKiw� 137-172

6.0 mwpKfk;

6.1 Nehf;fq;fs;

6.2 Nghf;Ftuj;Jf;F rpf;fypd; mbg;gil

6.2.1 Nghf;Ftuj;J topKiw: rkrPu; kw;Wk; rkepiyaw;w rpf;fy;

6.3 tFg;gPL kw;Wk; Nghf;Ftuj;J epu;thf topKiw

6.3.1 gaz tpw;gidahsu; rpf;fy; 6.3.2 fzpj cUthf;fk;

6.4 cUthf;fk; kw;Wk; jPu;T Kiwfs;

6.4.1 Nkw;F tlf;F %iy tpjp



6.4.2 Fiwe;j nryT my;yJ mzpf;Nfhit rpWk Kiw

6.4.3 nthnfy; Njhuha; Kiw (VAM)

6.5 MODI Kiw

6.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

6.7 RUf;fk;

6.8 Kf;fpa fUj;Jg;gbkq;fs;

6.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

6.10 NkYk; gbf;f

myF 7 epfo;jfT Nfhl;ghL� 173-183

7.0 mwpKfk;

7.1 Nehf;fq;fs;

7.2 fUj;J mwpKfk;: tsu;r;rp

7.2.1 khjpup ,lk; Fwpj;j fUj;J> khjpup Gs;spfs; kw;Wk; epfo;Tfs;

7.3 epfo;jfT tiffs;: njhopypy; epfo;jfT gad;Kiw

7.4 tupirtFjp kw;Wk; Nru;khdk;

7.4.1 tupirtFjp 7.4.2 Nru;khdk;

7.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

7.6 RUf;fk;

7.7 Kf;fpa fUj;Jg;gbkq;fs;

7.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

7.9 NkYk; gbf;f

myF 8 jj;Jthu;j;j epfo;jfT toq;fy;fs;� 184-211

8.0 mwpKfk;

8.1 Nehf;fq;fs;

8.2 fUj;J kw;Wk; epfo;Tfspd; epfo;jfT

8.2.1 xUNtis vspa epfo;Tfs;

8.2.2 xUNtis gu];guk; tpyfp itf;fpw epfo;Tfs;

8.2.3 xUNtis $l;L epfo;Tfs;

8.3 epfo;jfT toq;fy;fspd; tiffs;

8.3.1 <UWg;G toq;fy;fs; 8.3.2 gha;]d; toq;fy;fs; 8.3.3 rhjhuz toq;fy;fs;

8.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

8.5 RUf;fk;

8.6 Kf;fpa fUj;Jg;gbkq;fs;

8.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

8.8 NkYk; gbf;f

njhFjp III: nray;ghl;L Muha;r;rp kw;Wk; cUthf;fg;gLj;Jjy; El;gq;fs;

myF 9 jPu;T fz;lwpa nray;ghl;L Muha;r;rp� 212-238

9.0 mwpKfk; 

9.1 Nehf;fq;fs; 

9.2 nray;ghl;L Muha;r;rp: tpsf;fk;> gpd;dzp kw;Wk; tsu;r;rp 

9.2.1 msT Kiwfspd; ,aw;if kw;Wk; Fzhjpraq;fs;

9.2.2 nray;ghl;L Muha;r;rpapd; tsu;r;rp

9 3 nray;ghl;L Muha;r;rpapd; jPu;T fhzYf;fhd fUtp

9.3.1 msT Kiwfspd; ed;ikfs;



9.4 nray;ghl;L Muha;r;rpapd; fy;tp fl;lq;fs;

9.4.1 nray;ghl;L Muha;r;rpapd; khjpupfs; kw;Wk; jPu;it ngWtjw;fhd Kiwfs;

9.4.2 nray;ghl;L Muha;r;rpapd; tuk;Gfs;

9.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

9.6 RUf;fk;

9.7 Kf;fpa fUj;Jg;gbkq;fs;

9.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

9.9 NkYk; gbf;f

myF 10 tupirKiw/jpl;lkply; Kiwfs;� 239-255

10.0 mwpKfk;

10.1 Nehf;fq;fs;

10.2 nrhy;ypay; kw;Wk; Fwpkhdk;: fUj;J

10.2.1 jpl;lkply; KiwfSf;fhd Kjd;ik Cfq;fs;

10.2.2 Kd;Dupik> nrayhf;fk;> kw;Wk; jpus; jahupg;G

10.3 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

10.4 RUf;fk;

10.5 Kf;fpa fUj;Jg;gbkq;fs;

10.6 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

10.7 NkYk; gbf;f

myF 11 cUthf;fg;gLj;Jjy; El;gq;fs;� 256-280

11.0 mwpKfk;

11.1 Nehf;fq;fs;

11.2 jPu;T fhZjYf;F Cf;fpahf cUthf;fg;gLj;Jjy; - mwpKfk;

11.2.1 cUthf;fg;gLj;Jjy; tiffs; 11.2.2 rPuw;w vz;fs; kw;Wk; khwp

11 .3 khd;Nl fhu;Nyh cUthf;fg;gLj;Jjy;: cUthf;fg;gLj;Jjy; Kiwfspd; gad;ghLfs;

11.3.1 khd;Nl fhu;Nyh cUthf;fg;gLj;Jjy; kw;Wk; nghUs; gl;bay; fl;Lg;ghL

11.3.2 khd;Nl fhu;Nyh cUthf;fg;gLj;Jjy; kw;Wk; cw;gj;jp tupir khjpupfs;

11.3.3 cUthf;fg;gLj;Jjy; El;gj;jpd; Kf;fpaj;JtKk; gad;fSk;: ed;ikfs; kw;Wk; 

jPikfs;

11.4 gz Nkyhz;ik> jpl;l Neuk; kw;Wk; jahupg;G tuk;Gfs;

11.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

11.6 RUf;fk;

11.7 Kf;fpa fUj;Jg;gbkq;fs;

11.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

11.9 NkYk; gbf;f

njhFjp IV: tupir kw;Wk; jPu;T ku Ma;T

myF 12 tupir Nfhl;ghL� 281-303

12.0 mwpKfk;

12.1 Nehf;fq;fs;

12.2 tupir mikg;G: mwpKfk; kw;Wk; tpsf;fk;

12.3 tupir Nfhl;ghL: M/M/1 tupir khjpup kw;Wk; gad;ghLfs;
12.4 khd;Nl fhu;Nyh cUthf;fg;gLj;Jjy; gad;gLj;jp Gjpa jaupg;G ntspaPl;L rpf;fy;fs;

12.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

12.6 RUf;fk;



12.7 Kf;fpa fUj;Jg;gbkq;fs;

12.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

12.9 NkYk; gbf;f

myF 13 jPu;T Ma;T� 304-319

13.0 mwpKfk;

13.1 Nehf;fq;fs;

13.2 jPu;T Ma;T: fUj;J kw;Wk; tpsf;fk;

13.2.1 jPu;T fhZk; nray;Kiw

13.3 Cjpak; kw;Wk; ,og;G ml;ltiz jahu; nra;jy;

13.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

13.5 RUf;fk;

13.6 Kf;fpa fUj;Jg;gbkq;fs;

13.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

13.8 NkYk; gbf;f

myF 14 jPu;T ku Ma;T� 320-346

14.0 mwpKfk;

14.1 Nehf;fq;fs;

14.2 jPu;T fhZk; R+oy;fs;

14.2.1 epu;zapf;fg;gl;l jPu;T khjpup (epr;rakhd jPu;T fhzy; )

14.2.2 epfo;jfT my;yJ Njhuha jPu;T khjpup (mghaj;Jld; $ba jPu;T fhzy; )

14.2.3 mghafu R+o;epiyfspy; Nkw;nfhs;Sk; jPu;T fhzYf;fhd tpjpfs;/El;gq;fs;
14.2.4 kpfr;rupahd mwpT (my;yJ jftYld; ) $ba vjpu;ghu;j;j ,yhgk; kw;Wk; 

rupahd jftYf;fhd vjpu;ghu;f;fg;gl;l kjpg;G

14.2.5 fhg;G kjpg;gpd; tpisT 14.2.6 Xu ,lQ;rhu;e;j Ma;tpd; gad;fs;

14.3 rupahd jPu;it vLg;gjw;fhd cfe;j jPu;T ku mZFKiw

14.4 gpe;jpd epfo;jfT fUj;J

14.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd tpilfs;

14.6 RUf;fk;

14.7 Kf;fpa fUj;Jg;gbkq;fs;

14.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

14.9 NkYk; gbf;f



Rafw;gpj;jy; nghUs;;

Fwpg;Gfs;

mwpKfk;mwpKfk;

fzpjk; vd;gJ kdpju;fSf;F njupe;j kpf Jy;ypakhd nkhop. ekJ 

KbT-jahupg;G nray;Kiw Jy;ypakhf nra;a xNu top. ehk; ,Uf;Fk; 

jfty;fis Jy;ypakhf, gpd;du; mJ Njitahd jPu;Tfs; te;J mjd; 

kPJ fzf;fPLfs; nra;a. msT Kiwfs; NjitgLk;. ,itnay;yhk; 

ekf;F rhj;jpakhdJ. ,e;j Kiwfs; xU vz; tbtikg;gpy; 

jfty;fis cs;sPu;j;Jf;nfhs;s Kad;whf> mjd; tpisit mwpa 

mjd; nray;ghLfis Nkw;nfhs;sTk; cjTfpd;wd.

KbT vLg;gjpy; jpUg;gk; ekf;F cjTfpwJ. msT cj;jpfs; 

my;yJ Kiwfs; tu;j;jf cyfpy; kpfTk; Kf;fpaj;Jtk; tha;e;jJ> 

mq;F vq;fs; ntw;wp rupahd kw;Wk; rupahd Neuj;jpy; KbTfis 

vLf;Fk; ekJ jpwid nghWj;jJ. ,d;W ngUk;ghyhd tpahghu 

gpur;ridfspy; jq;fs; msT gpujpepjpj;Jtk;> ,e;j Ma;T Jiwapy; 

khztu;fs; kw;Wk; tzpf egu;fis kpfTk; Rthurpakhd kw;Wk; 

gaDs;sjhf nra;fpwJ. ,e;j Kiwfs; tpahghu %ythjpfs; ngUk;  

cjtpahf ,Uf;Fk;. ,d;iwa cyfpy;> ,e;j Kiwfspy; mwpT ve;j 

tzpf R+oiyAk; cs;spl Kd; tUfpwJ.

,e;j E}y; msT El;gq;fs;> gjpdhd;F myFfs; vd 

gpupf;fg;gl;Ls;sJ. xt;nthU myF xU mwpKfk; njhlq;fpa Ra 

mwpTWj;jy; Kiw gpd;gw;w> njhlu;e;J Nehf;fq;fs; xU RUf;fk;. mjd; 

gpwF tpupthd cs;slf;fk;. cq;fs; Kd;Ndw;wk xU vspikahdNj. 

Mdhy; fl;likf;fg;gl;l Kiwapy; rku;g;gpf;fg;gl;lJ. jiyg;ig 

gw;wpa khztdpd; Gupjiy Nrhjpf;f Nfs;tpfs; xU RUf;fk;. xt;nthU 

myfpd; ,WjpapYk; Kf;fpa thu;j;ijfspd; gl;bay; kw;Wk; Ra 

kjpg;gPl;L tpdhf;fs; kw;Wk; gapw;rpfs; MfpaitAk; toq;fg;gLfpd;wd.



Rafw;gpj;jy; nghUs;;� 1

Fwpg;Gfs;

mbg;gil mstpay; 

fUj;Jfs;;; 
njhFjp I: mstpay; El;gq;fspd; mbg;gilfs;

myF 1 mbg;gil mstpay; fUj;Jf;fs; 

mikg;G

1.0 mwpKfk;

1.1 Nehf;fq;fs;

1.2 Nkyhz;ik gapw;rpapy; mstpay; gFg;gha;tpd; gq;F

1.3 rpf;fy; tpsf;fk;: khjpupfs; kw;Wk; mjd; tsu;r;rp

1.4 tu;j;jfj;jpd; fUj;Jf;fs;/tha;g;G tpiy 
1.5 khwpypfs; kw;Wk; khwpfs; gw;wpa fUj;J

1.5.1 khwpyp

1.5.2 khwpfs;: fzpj khjpupfs; Fwpj;j fUj;J

1.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

1.7 RUf;fk;

1.8 Kf;fpa fUj;Jg;gbkq;fs;

1.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

1.10 NkYk; gbf;f

1.0	 mwpKfk;

mstpay; El;gq;fspd; %yk; rf;jp tha;e;j fUtpfis cw;gj;jp 

nra;ayhk;> ,yhgj;jpid mjpfupj;J nrytpid Fiwf;fyhk;. 

jahupg;G Kiwfs; Fwpg;gpl;l Kd; jPu;khdpf;fg;gl;l Nehf;fq;fis 

epiwNtw;Wtjw;F mbg;gilahff; nfhs;syhk;. mstpay; El;gq;fis 

Ma;T nra;tJ xg;gPl;lstpy; Gjpa xOq;FKiw MFk;> ,J tptrha 

kw;Wk; njhopy; Jiwfspy; Fwpg;ghf mjd; gue;j gad;ghLfspy; cs;sJ. 

xU njhopy; my;yJ njhopy; epWtdj;jpy; vOk; gy gpur;ridfis 

jPu;f;Fk; xU topKiwahf> mstpay; El;gq;fspd;; Nghf;F mjpfupj;J 

tUfpwJ. mjpf vz;zpf;ifapyhd tzpfg; gpur;rpidfs; xg;gPl;lstpy; 

mz;ikf; fhyj;jpy; fzprkhd mstpy; ntw;wp ngw;wJ.

1.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;,
•• Nkyhz;ik eilKiwfspy; msT gFg;gha;T Kf;fpaj;Jtj;ij 

rpwg;gpj;Jf; fhl;l KbAk;

•• khjpupfs; gad;gLj;Jtjw;fhd fhuzq;fisAk; mtw;iw 

tsu;f;Fk; KiwfisAk; tpsf;f KbAk;

•• gy;NtW tifahd khwpypfis gl;baypl KbAk;



2� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

mbg;gil mstpay; 

fUj;Jfs;;; 
1.2 Nkyhz;ik gapw;rpapy; mstpay; gFg;gha;tpd; gq;F

mstpay; El;gq;fs; vd;gJ tzpf kw;Wk; njhopy;Jiw gw;wp 

gpuj;Nafkhf KbntLf;Fk; nray;Kiwapy; cjTk; Gs;spapay; 

kw;Wk; nray;ghl;L Muha;r;rp my;yJ epuyhf;f cj;jpfs; MFk;. ,e;j 

El;gq;fs; mstpay; vd;w mwpKfj;ij cs;slf;fpaJ> mjhtJ 

vz;fs;> FwpaPLfs; kw;Wk; gpw fzpj ntspg;ghLfspd; gad;ghl;il 

mit <LgLj;Jfpd;wd. msT El;gq;fs; mbg;gilapy; jPu;g;G kw;Wk; 

cs;Szu;T xU gaDs;sjhf Jizahf cs;sd. ,e;j El;gq;fs; 

jpl;l fhuzpfs; kw;Wk; khw;W Kiwfs; gw;wp mtu;fs; $Wk; NghJ> 

kw;Wk; Kiwfs; kjpg;gPL Nghd;w> msT El;gq;fs; xU jpl;lkpl;l 

kw;Wk; rf;jptha;e;j Kiwapy; gFg;gha;T kw;Wk; cjtp> msT juT 

mbg;gilapy;> Kd;- epu;zapj;j ,yf;Ffis mila nfhs;iffs;> 

xU Kiwahd kw;Wk; rf;jp tha;e;j Ma;Tfis toq;Fk; vd;W 

cj;jpfs; tiuaWf;fg;gl;lJ. ,e;j El;gq;fs; Fwpg;ghf rpf;fyhd 

tzpf epWtdq;fspd; gpur;ridfSf;F njhlu;Gilajhf cs;sJ.

etPd fhyj;jpy; vz;zw;w msT El;gq;fs; fpilf;fpd;wd.  ,uz;L 

FOf;fs; fPo; gutyhf itf;f KbAk;: (a) Gs;spapay; cj;jpfs; (b) 
epuyhf;f cj;jpfs;.

Gs;spapay; cj;jpfs; vd;git xU Fwpg;gpl;l epfo;T gw;wpa 

Gs;sptptu tprhuizia elj;Jtjpy; gad;gLj;jg;gLk; cj;jpfs; 

MFk;. mit midj;Jk; Gs;spapaypy; Nrfupf;fg;gl;l juTfis 

tpsf;f Ntz;ba gzp tiu juT Nrfupg;gpy; ,Ue;J topKiwfs; 

njhlq;Ffpd;wd. NkYk; njspthf> Gs;sptptu jfty; Nrfupf;Fk; 

Kiwfs;> Nrfupf;fg;gl;l jutpd; tifg;ghL kw;Wk; ml;ltiz El;gk;> 

mjhtJ tof;fkhd tpyfy;> Fzfk;> Gs;spapay; Nghd;w gy;NtW 

tifahd eltbf;iffspd; fzf;fPL> gFg;gha;T kw;Wk; tpsf;fk; 

Mfpatw;wpd; El;gq;fs;> ,Wjpahf ngw;Wtpl;l  gzp mDkhdq;fs; 

Kf;fpakhd rpy Gs;sptptu cj;jpfs; MFk;.

epuyhf;f cj;jpfs; (my;yJ nghJthf nray;ghLfs; Muha;r;rp 

vd tptupf;fg;gl;Ls;sJ my;yJ rhjhuzkhf) etPd fhyj;jpy; 

KbntLf;Fk; jahupg;ghsu;fs; gad;gLj;Jk; khjpup fl;bl cj;jpfs; 

MFk;. mit Neuhd epuyhf;f> tpisahl;Lfs; Nfhl;ghL> ghtid> 

tiyaikg;G gFg;gha;T> tupirahf;Fk;  Nfhl;ghL kw;Wk; Vida 

xj;j El;gq;fs; Nghd;w gy tifahd El;gq;fis cs;slf;fpajhFk;. 

gpd;tUk; eltbf;iffs; nghJthf epuyhf;f El;gq;fs; gad;ghl;by; 

cs;sd:

(1)	njhopy; Kiw guprPyidapy; cs;s midj;J msTgLj;jf;$ba 

fhuzpfSk; fzpj nkhopapy; tiuaWf;fg;gl;Ls;sJ:  

khwpfs; (fl;Lg;gLj;jf;$ba fhuzpfs;) kw;Wk; msTUf;fs; 

my;yJ Fzfq;fshFk; (fl;Lg;gLj;j Kbahj fhuzpfs;).

(2)	nghUj;jkhd fzpj ntspg;ghLfs; midj;J khwpfs; kw;Wk; 

msTUf;fs; ,ilNaahd cwTfis tptupf;fpd;wd. ,ijj;jhd; 

fzpj khjpupapd; cUthf;fk; vd;fpNwhk;. ,e;j khjpup xU tzpf 
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Fwpg;Gfs;

mbg;gil mstpay; 

fUj;Jfs;;; 

njhopy;El;gk; kw;Wk; nghUshjhuk; xU ePz;l rkd;ghLfs; 

kw;Wk; Vw;wj;jho;Tfis xU njhFg;G %yk; tptupf;fpwJ.

(3) tzpf Kiwapd; tuk;Gfs; kw;Wk; ,ilg;ghLfis jpUg;jpg;gLj;Jk; 

khjpupapd; gy;NtW rkd;ghL mbg;gilapYk;> mNj Neuj;jpy; 

,yhgj;ij mjpfg;gLj;Jjy; my;yJ Fiwj;jy; nryTfs; 

my;yJ NtW rpy ,yf;F my;yJ msTNfhYld; Kbe;jtiu 

neUf;fkhf tutpUf;Fk; xU rpwe;j jPu;T jPu;khdpf;fg;gLfpwJ.

(4) NkNy ngwg;gl;l khjpupapd; jPu;T kjpg;Gfs;> cz;ikahd 

fUj;Jf;fis vjpu;j;J Nrhjpf;fg;gl;lJ.  Njitg;gl;lhy;> ,e;j 

khjpup fUj;Jf;fis Nyrhd  khw;wk; kw;Wk; KO nray;Kiw 

xU jpUg;jpfukhd khjpup tUk; tiu kPz;Lk; epfOk;.

(5) ,Wjpahf> jPu;T Ntiy nra;ag;gLfpwJ.

NkNy ,Ue;J epuyhf;f El;gq;fs; xU fzpj khjpupia 

cUthf;Fk; nrayhFk; mjhtJ> xU R+o;epiyapy; Fwpg;gplj;jf;f 

khwpfs; njhlu;ghd rkd;ghLfs; kw;Wk; Vw;wj;jho;Tfspd; njhFg;Gfs; 

MFk;. ,J rk;ge;jg;gl;l khwpfspd; kjpg;Gfs; mbg;gilapy; ,e;j 

cj;jpfs; rpf;fy;fSf;F jPu;itf; nfhLf;fpd;wd. ,e;j El;gq;fs; 

rpf;fyhd rpf;fy;fis jPu;f;f rpwg;ghf cjTfpd;wd. ghJfhg;G kw;Wk; 

,uhZtg; gpur;rpidfis Kjypy; vjpu;nfhs;s 1940k; Mz;by; 

cUthf;fg;gl;l ,e;j njhopy;El;gq;fs; ,g;NghJ tzpf R+oy;fSf;F 

ngUfpa Kiwapy; gad;gLj;jg;gLfpd;wd.

gpd;tUk; tpsf;fg;glk; Kf;fpakhd mstpay; El;gq;fisg; 

gl;baypLfpwJ:
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Fwpg;Gfs;

mbg;gil mstpay; 

fUj;Jfs;;; 
mstpay; El;gq;fs;

(i) juTfis Nrfupf;Fk; 
Kiwfs;

(ii) tifg;ghL kw;Wk; ml;ltiz

(iii) epfo;jfT Nfhl;ghL kw;Wk; 
gFg;gha;T 

(iv) njhlu;G kw;Wk; gpd;dilT 
gFg;gha;T

(v) FwpaPl;L vz;fs;

(vi) Neuk; njhlu; gFg;gha;T
(vii) ,ilr;nrUfy; kw;Wk; 

nghJg;gLj;Jjy;

(viii) Ma;T El;gq;fs; kw;Wk; 

Kiw

(ix) tpfpj Ma;T

(x) Gs;spapay; juf; fl;Lg;ghL	
(xi) khWghL gw;wpa gFg;gha;T 	
(xii) Gs;spapay; mDkhdk; 

(xiii) gz;Gf; Nfhl;ghLfs;

(i) Neuhd epuyhf;fk;
(ii) KbT Nfhl;ghL 

Nrfupj;j juT

(iii) tpisahl;L Nfhl;ghL
(iv) cUtfg;gLj;jg;gl;l:

(a) khd;l;bfhu;Nyh 
El;gk;

(b)mikg;G J}z;Ljy;

(v) tupirahf;fk; 
(fhj;jpUf;Fk; tup) 

Nfhl;ghL

(vi) ruf;F jpl;lkply;
(vi) fhy njhlu; Ma;T

(vii) epfu Ntiy 
gFg;gha;T/PERT

(viii) xUq;fpize;j 

cw;gj;jp khjpupfs;

(ix) kw;wit:
(a) Neuhf my;yhj 

epuyhf;fk;

(b) rf;jptha;e;j 
epuyhf;fk;

(c) Njly; Nfhl;ghL
(d) khw;W Nfhl;ghL
(e) KO epuyhf;fk;

(f) ,Ugb epuyhf;fk;
(g) msTU epuyhf;fk; 

Nghd;wit.

gy;NtW Kf;fpakhd msT El;gq;fisg; gw;wpa xU RUf;fkhd Fwpg;G 

,e;j R+o;epiyapy; nghUj;jkhdjhf ,Uf;Fk;. ,J fPo; tUkhW:

(1)	 Gs;sptptu El;gq;fs;

Gs;spapay; El;gq;fs; (my;yJ 

Gs;spapay; Kiwfs; kw;Wk; 

eltbf;iffs;)

epuyhf;f El;gq;fs; (my;yJ 

nray;ghl;L Ma;T)
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tzpf kw;Wk; njhopw;Jiwfspy; ngUk;ghYk; gad;gLj;jg;gLk; 

Kf;fpakhd Gs;sptptu El;gq;fs;:

(i)	 tzpf rpf;fy;fisg; gw;wp gy Ma;Tfs;> Neuk; kw;Wk; 

nrytpdq;fspd; guprPyidfs; gpugQ;rj;jpd; xU rpy 

nghUl;fspd; Ma;TfSf;F toptFf;fpd;wd. Mdhy; 

Nju;e;njLf;fg;gl;l nghUl;fs; nkhj;j kf;fs; njhiff;F 

gpujpepjpj;Jtkhf ,Uf;f Ntz;Lk;. Nju;T nray;Kiw 

khjpup vd;W miof;fg;gLfpwJ. ,tw;wpy; ,uz;L tifahd 

mbg;gil khjpupfs; cs;sd:

(a)	 epfo;jfT my;yJ rPuw;w khjpupfs;> nkhj;j kf;fs; 

njhifapypUe;J xt;nthU cWg;G my;yJ cUg;gbia 

Nju;T nra;J rkkhd epfo;jfT kw;Wk; nkhj;j kf;fspd; 

KbTfs; njhlu;Gila rhj;jpakhd gpio tuk;Gfs; 

Kd;$l;bNa fzpj uPjpahf mwpag;gLfpwJ  vd;W 

fhl;lg;gl;Ls;sd.

(b)	 epfo;jfT my;yhj my;yJ Nehf;fk; khjpupfs; 

Nju;thsu;fspd; Nju;T mbg;gilapyhdit.

	 gy;NtW tbtikg;Gfspd; gad;ghL %yk; khjpup 

gFg;gha;T vd;gJ Fwpg;gpl;l msT ek;gfj;jd;ikAld; 

kf;fspilNa cs;s gz;Gfs; gw;wpa tptuq;fis ngw 

cjTfpwJ. ,e;j Gs;sptptu El;gk; ngUk;ghYk; re;ij 

Muha;r;rp> Ntiy khjpup> ruf;F fl;Lg;ghl;L kw;Wk; 

jzpf;if Mfpatw;wpy; gad;gLj;jg;gLfpwJ.

(ii)	 njhlu;G kw;Wk; gpd;dilT gFg;gha;T: njhlu;G 

kw;Wk; kWguprPyid gFg;gha;T vd;gJ tzpf kw;Wk; 

njhopw;Jiwfspy; gad;gLj;jg;gLk; kw;nwhU Kf;fpakhd 

Gs;sptptu El;gkhFk;. kWguprPyid gFg;gha;T> xU  

khwpapd; ,ilNaahd fle;jfhyNghf;Ffis Muha;jy; 

MFk;.v.fh.> tpw;gid msT kw;Wk; xd;W my;yJ 

xd;Wf;F Nkw;gl;l NtW khwpfs; v.fh.> tpsk;gu nryTfs;> 

tpw;gidahsu;fspd; nryT Mfpatw;iw Muha;fpwJ. $l;L 

cwT ,j;jifa cwTfis neUq;FfpwJ. ,t;tpjj;jpy; 

njhlu;G kw;Wk; kWguprPyid gFg;gha;T ,uz;L my;yJ 

mjw;Fs;shf nray;ghl;L cwtpd; msT gw;wp Muha 

gad;gLfpwJ. NkYk; khwpfs; kw;Wk; ,e;j El;gj;jpd; 

%yk; kw;nwhU khwp kjpg;G mwpag;gl;lhy;> xU khwpapd; 

kjpg;G kjpg;gplg;glyhk;.

(iii)	FwpaPl;L vz;fs;: FwpaPl;L vz;fs; me;j Gs;sptptu 

El;gj;ij mikf;Fk; tpiyfs;> msT> nghUshjhu 

nray;ghL my;yJ xU khjpupahd fhy msitf; fhl;bYk; 

gpw khwpfs; Mfpatw;wpy; Vw;wj;jho;Tfis mstpLfpd;wd. 

mbg;gil fhyj;jpd; Nju;T vil kw;Wk; Kiw FwpaPl;by; 

Nru;f;fg;gl Ntz;ba $Wfspd; Nju;T ,e;j Gs;sptptu 

El;gj;jpw;F Kf;fpa fhuzpfshFk;. jdpahu; epWtdq;fs; 
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kw;Wk; murhq;fj;jpw;fhd gpur;rpidfis jPu;g;gjpy; FwpaPl;L 

vz;fs; ,d;wpaikahj Kf;fpa gq;F tfpf;fpd;wd.

(iv)	 fhy njhlu; gFg;gha;T: ,e;j Gs;sptptu El;gj;jpd; %yk;> 

xU juT tupir fhyk;> fhyepiy> gUtfhy kw;Wk; 

xOq;fw;w jd;ik Nghd;w Vw;wj;jho;Tfspd; Kf;fpa 

tiffis gFg;gha;T nra;fpd;wd. ,j;jifa gFg;gha;T> 

nghUs;tpsf;f; tpw;gid> cw;gj;jp> tpiy my;yJ gpw 

khWghLfs; Nghd;w Jiwfspy; epu;thfj;jpw;F cjTfpwJ. 

,e;j El;gk; FWfpa kw;Wk; ePz;l fhy tzpf Kd;dwptpg;G 

Jiwapy; fzprkhd Kf;fpaj;Jtj;ij nfhz;Ls;sJ 

kw;Wk; vjpu;fhyj;jpy; tzpf eltbf;iffs; kw;Wk; vjpu;fhy 

jpl;lkply; Mfpatw;wpf;F ngupJk; cjTfpwJ.

(v)	 ,ilf;fzpg;G kw;Wk; xg;gPL: ,ilf;fzpg;G Fwpg;gpl;l 

kjpg;gPLfspd; fPo; kjpg;gpLtjw;fhd Gs;sptptu El;gkhFk;> 

nfhLf;fg;gl;l jutpd; ntspaPl;il toq;Ftjd; %yk;  

khwptUk; kjpg;Gfspd; kj;jpapy; fhzg;glhj Gs;sptptuq;fs; 

MFk;. W.M. ̀ hu;g;gu; - ,ilf;fzpg;G ,U jPtpu Gs;spfSf;F 

,ilNaahd xU kjpg;igg; gbnaLf;fpwJ xg;gPL vd;gJ 

,uz;L jPtpu Gs;spfSf;F ntspNaAs;s xU kjpg;ig 

thrpg;gjhFk;. ,e;j El;gk; rhj;jpakhd tpiy> tzpf 

khw;wq;fs;> rhj;jpakhd cw;gj;jp Nghd;wtw;iwf; fz;lwpa 

cjTfpwJ. ,J tzpfj; juj;jpy; fzprkhd cjtpAld; 

fpilf;ff;$ba jutpd; ,ilntspia epug;GfpwJ.

(vi) tpfpj Ma;T: tpfpj gFg;gha;T njhopy; El;gk; vd;gJ> 

fld; KbTfis vLg;gjw;F ve;j njhopy; my;yJ njhopy; 

rhu;e;j eyd;fs; gw;wpa epjp mwpf;iffis gFg;gha;T 

nra;Ak; KO epfo;Kiwapd; xU gFjpahFk;. ,e;j El;gk; 

tq;fpahsu;fs; jq;fs; thbf;ifahsu;fspd;  ,Ug;Gepiyf; 

Fwpg;Gfisg; gbf;f kpfTk; gaDs;sjhf cs;sJ. 

vdNt thbf;ifahsu;fspd; eyd; kw;Wk;  tsu;r;rp gw;wpa 

njspthd NahridAk;> vjpu;fhy Nghf;F gw;wpAk; 

mtu;fs; mwpe;J nfhs;s cjTfpwJ. ,e;j El;gj;jpd; fPo; 

gy;NtW tpfpjq;fs; (tpfpjk; ntWkNd kw;nwhU tifapy; 

ntspg;gLj;jg;gLk; xU vz; MFk;) Kf;fpakhf epjp 

];jpuj;jd;ik> gzg;Gof;fk;> yhg kw;Wk; tzpf kw;Wk; 

njhopw;Jiw eyd;fs;  Mfpatw;wpd; juj;ij mwpe;J 

nfhs;s xU Nehf;fj;Jld; nray;gLfpd;wd.

(vii) Gs;spapay; juf; fl;Lg;ghL: Gs;spapay; juf; fl;Lg;ghl;bd; 
El;gj;ij fpl;lj;jl;l midj;J etPd cw;gj;jpj; 

njhopw;rhiyfSk; gad;gLj;jp tUfpd;wd. ,e;j El;gj;jpd; 

fPo; juj;jpd; fl;Lg;ghL khjpupfs; gupNrhjidapd; 

KbTf;F epfo;jfT Nfhl;ghl;bd; gad;ghL %yk; cWjp 

nra;ag;gLfpwJ. ,e;j El;gk; epahakhd fhuzq;fspy; 

,Ue;J xJf;fj;jf;f fhuzq;fis gpupf;f cjTfpwJ. 
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Gs;sptptu juf; fl;Lg;ghl;L El;gk; ,uz;L fl;lq;fshf 

nray;Kiw fl;Lg;ghL kw;Wk; Vw;Wf;nfhs;Sk; khjpupahf;fk; 

%yk; gad;gLj;jg;gLfpwJ.

(a) nray;Kiw fl;Lg;ghL (rpy Neuq;fspy; fl;Lg;ghl;L 

tpsf;fg;glk; El;gk; vd;Wk; mwpag;gLfpwJ) vd;gJ 

njhopw;Jiwapy; jukhd nghUl;fis guhkupf;f> 

Gs;spapay; fUtpfspd; gad;ghL MFk;. gy;NtW 

juepiy fl;Lg;ghL tiuglq;fs; (X tpsf;fg;glk;> R 
tpsf;fg;glk; Kjypait) gad;gLj;Jtjd; %yk; 

jukhd juepiyfs;> nray;Kiw fl;Lg;ghl;bd; 

fPo; cs;sjh vd;W ghu;f;fg;gLfpwJ. cw;gj;jpapd; 

NghJ juj;ij fl;Lg;gLj;JtJk;> cw;gj;jpj; juk; 

jpUg;jpfukhf ,Ug;gjhYk;> Fwpg;gpl;l juepiyfspd;gb 

,Ug;gijAk; cWjpg;gLj;JtjhFk;. ,e;j El;gj;jpd; 

%yk; jtwhd cw;gj;jp kw;Wk; mjd; fhuzq;fis 

fz;Lgpbj;J cldbahf rupahd eltbf;if vLg;gjd; 

%yk;> nghUl;fs;> Neuk;> Nghd;w Njitaw;w fopTfs; 

Kjypy; jtpu;f;fg;gLfpwJ. ,jd; %yk;> Gs;sptptu juf; 

fl;Lg;ghl;bd; fPo; jahupg;gpd; juk; cWjp nra;ag;gLfpwJ.

(b) Vw;Wf;nfhs;Sk; khjpup (jahupg;G fl;Lg;ghL epiwa 

Vw;Wf;nfhs;Sk; khjpup jpl;lkhf mwpag;gLfpwJ) vd;gJ> 

KbT nra;a Kaw;rpf;Fk; Gs;sptptu juf; fl;Lg;ghL 

tpUk;gj;jf;f juk; msitf; nfhz;L Vw;Wf; nfhs;syhkh 

my;yJ VNjDk; xU jFjpaw;w jukhd kl;lj;jpdhy; 

epiwa epuhfupf;f KbAkh vd;gjidj; njupe;J nfhs;s 

Ntz;Lk;. ,jdhy; Vw;Wf;nfhs;Sk; khjpup nghUs; 

Vw;Wf;nfhs;sg;gLtJ my;yJ epuhfupf;fg;gLjy; 

vd;gjhFk;. nghUl;fs; epiwa thq;Ftijg; gw;wpa 

rupahd KbTfis vLg;gjpy; ,J cjTfpwJ.

(viii) gpw Gs;sptptu El;gq;fs;: NkNy Fwpg;gpl;l Gs;sptptu 
El;gq;fs; jtpu> NtWgl;l R+o;epiyfspy; gad;gLj;jf;$ba 

gpw Gs;sptptu El;gq;fs; cs;sd. xU Kf;fpakhd 

El;gk; vd;gJ> khWghL gw;wpa gFg;gha;T MFk;. ,e;j 

El;gkhdJ mbg;gilapy;> khWghLfspd; Mjhuq;fSld; 

njhlu;Gila mjd; gy;NtW $WfSf;F cl;gLj;jf;$ba 

khWghl;il gFg;gha;T nra;tjw;fhd xU Kiw MFk;. 

vspikahd nrhw;fspy;> khWghLfspd; gFg;gha;T 

vd;gJ nfhLf;fg;gl;l jutpd; nkhj;j khWghL> gy;NtW 

gFjpfspd; khWgl;l Mjhuq;fis mstpLfpd;w gFjpahFk;. 

,e;j El;gk; gy khjpup topKiwapd; rkepiyfis Nrhjpf;f 

gad;gLfpwJ> nghJthf ,uz;Lf;Fk; Nky;. cjhuzkhf> 

%d;W tpjkhd NfhJik gy mLf;FfspYk;> n`f;NlUf;F 

Vw;w tpisnghUl;fspYk; elg;gLfpwJ. %d;W ufq;fs;  

ruhrupahf rk kfR+iy Vw;gLj;Jfpd;wd vd;w ntw;W 

fUJNfhs; ehk; Nrhjidapy; Mu;tk; fhl;l Neuplyhk;. 
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khWghl;bd; gFg;gha;T El;gj;ij gad;gLj;Jtjd; %yk; 

,ij vspjhf nra;a KbAk;. ,e;j El;gk;> 'xw;Wikf;fhd 

juTfspd; ntt;NtW FOf;fSf;F ,ilapyhd 

NtWghLfis gupNrhjpf;Fk; msTf;F  mstPLfisf; 

nfhz;bUf;Fk; epfo;Tfs; gw;wpa midj;J Muha;r;rp 

Ma;thsq;fspYk;" Kf;fpaj;Jtk; tha;e;jjhf cs;sJ. 

Mdhy; epfo;Tfspd; msT  mstplg;gl KbahjNghJ> 

,uz;L my;yJ mjw;F Nkw;gl;l epfo;TfSf;F  

,ilapyhd njhlu;ig (njhopy;El;g uPjpahf rq;fk; vd;W) 

mwpe;J nfhs;s> gz;Gf;$Wfspd; Nfhl;ghL vdg;gLk; 

El;gj;ij ehk; gad;gLj;jyhk;. ,e;j El;gj;jpd; fPo;> 

rq;fj;jpd; Fzfk; kw;Wk; msT Nghd;w eltbf;iffs; 

Nkw;nfhs;sg;gl KbAk; kw;Wk; gz;GfSf;F ,ilapyhd 

njhlu;igg; gw;wpa mDkhdk; tiuag;glyhk;. ,j;jifa 

xg;Gjypd; cjtpAld;> nfhs;if KbTfis vLf;fyhk;.

1.3 rpf;fy; tpsf;fk;: khjpupfs; kw;Wk; mjd; tsu;r;rp 

nghJthf> re;Njfk;> Fog;gk; my;yJ rpukk; Mfpatw;iwf; fhl;Lk; 

R+o;epiy ,Uf;Fk;NghJ xU rpf;fy; ntspg;gLfpwJ my;yJ 

xU Nfs;tpapd;> guprPyid> fye;Jiuahly; my;yJ jPu;T fhzy; 

Mfpatw;iw  nray;Kiwg;gLj;Jk; NghJ rpf;fy; ntspg;gLfpwJ. 

rpf;fy; tiuaiw xd;wpd; njhlf;fg; Gs;sp> rpf;fy; gFg;gha;T 

fl;lj;jpd; NghJ Nrfupf;fg;gLk; jfty; MFk;. tbtikg;G rpf;fy; 

njhlu;ghd gy;NtW mk;rq;fs; gFg;gha;T nra;ag;gl Ntz;Lk; kw;Wk; 

rpf;fy; tiuaiwf;F fzf;fpy; vLj;Jf;nfhs;sg;gl Ntz;Lk;. xU 

njspthf vOjg;gl;l kw;Wk; Fwpg;gpl;l tiuaiw gpur;rid kw;Wk; 

mjd; njhlu;Gila mk;rq;fs; xU gfpug;gl;l Gupjiy toq;FfpwJ.

xOq;fikf;fg;gl;l (kdpj ,ae;jpuk;) mikg;Gfspd; fl;Lg;ghl;bw;F 

cl;gl;Ls;s rpf;fy;fSf;F xUq;fpizg;G FOf;fspd; %yk; tpQ;Qhd 

Kiwapd; gad;ghlhf nray;ghl;L Muha;r;rpahf kw;Wk; mstPl;L  

El;gq;fshf fUjg;gLfpd;wd> ,J xl;Lnkhj;j mikg;gpd; 

Nehf;fq;fSf;F kpfr; rpwe;j jPu;it toq;FtjhFk;.

“OR vd;gJ tpQ;Qhd Kiwfs;> El;gq;fs; kw;Wk; rpf;fy;fSf;F 

cfe;j jPu;TfSld; nray;gLk; rpf;fy;fSf;fhd fUtpfspd; gad;ghL 

MFk;."

ru;r;Nkd;> Mf;Nfhg; kw;Wk; mu;Ndhg;

ru;r;Nkd;> Mf;g; kw;Wk; mu;Ndhg; MfpNahu;> nray;jpwd; Muha;r;rp 

rpf;fy; tpQ;Qhd Kiwfs;> El;gq;fs; kw;Wk; fUtpfis cfe;j 

jPu;Tfis ngWtjd; %yk; jPu;f;f KbAk; vd;gij tiuaWf;fpd;wdh;. 

,jdhy;> nray;Kiwfs; Muha;r;rp KbntLf;Fk; kw;Wk; rpf;fy; 

jPu;f;Fk; xU jpl;lkpl;l kw;Wk; gFg;gha;T mZFKiw MFk;.



9� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

mbg;gil mstpay; 

fUj;Jfs;;; 

'jq;fs; fl;Lg;ghl;bd; fPo; nray;ghLfis gw;wpa KbTfSf;F xU 

epu;thf mbg;gilapyhd Jiwfis cUthf;Ftjw;fhf ",af;ftpay; 

Muha;r;rp xU tpQ;Qhd KiwahFk;.

gp vk; Nkhu;]; kw;Wk; [p.vg;. fpk;ghy;

gp.vk; Nkhu;]; kw;Wk; [p.vg;. fpk;ghy; nray;ghLfs; Muha;r;rp> jw;Nghija 

jfty;fspd; epiyf;F rupahd Kbit vl;l> Mf;fg;G+u;tkhd KbTfis 

vLf;f fzpj khjpupfs; kw;Wk; Gs;sptptu cj;jpfis cs;slf;fpa 

mwptpay; Kiwia gad;gLj;JfpwJ vd;W tiuaWf;fg;gl;Ls;sJ.  

Nkyhz;ikapd; Nehf;fk;> mjd; nfhs;iffs; kw;Wk; nray;fis 

mwptpay; G+u;tkhf jPu;khdpf;f cjTk;.

mwptpay; Kiw vd;gJ xU ju;f;f Kiw> Kiwg;gLj;jg;gl;lJ kw;Wk; 

Kiwahd mtjhdpg;G> rpf;fy; cs;s mikg;gpd; elj;ijia epWTk; 

nghUl;L> njhlu;Gila fhuzpfs; gw;wpa ciuahly;fis cUthf;Fjy;> 

rupghu;g;G Nghd;w  KbTfisg; gw;wpAk;> eilKiwg;gLj;jy; gw;wpAk; 

$Wk;. ,e;j gbfs; gpd;tUkhW:

gb 1: $u;Nehf;F ,e;j gpur;rid fz;lwpag;gl;L jdpikg;gLj;jg;gl;l 

gpd;du;> rk;ge;jg;gl;l midj;J gpur;rid Fwpj;J jfty; xd;W $b> 

GwepiyuPjpahf gjpT nra;J> Rj;jpfupf;fg;gl;L tUfpwJ. ,e;j jfty; 

rpf;fiyj; Jy;ypakhf tiuaWf;f cjTfpwJ> ,jdhy; KO mikg;Gk; 

ftdpf;fg;gl;L Gupe;J nfhs;sg;gl KbAk;.

gb 2: fUJNfhs; cUthf;fk;. xU fUJNfhs; vd;dntd;why;> 

Nkyhsu; ek;Gk; jftiy mbg;gilahff; nfhz;L ek;gg;gLfpwJ. ,e;j 

ek;gpf;ifia mbg;gilahff; nfhz;L> xU eltbf;if vLf;fg;gLk;. 

ek;gpf;if my;yJ fUJNfhs; mg;gb ,Uf;f Ntz;Lk;> xU Fwpg;gpl;l 

eltbf;if Vw;Wf; nfhz;lhy;> mjd; KbT epahakhf ,Uf;Fk;. 

,Ug;gpDk;> jfty; jpul;b Nky; eltbf;iff;fhf fUJNfhs; Vw;fg;gl 

Ntz;Lk; vd;why;> fUJNfhs; Mjupf;fgl Ntz;Lk;.

gb 3: fUJNfhs; gupNrhjid kw;Wk; rupghu;g;G. ,e;j fl;lj;jpy;> 

vLf;fg;gLk; eltbf;if kw;Wk; KbTfis ftdpg;gjd; 

%yk;> fUJNfhs; rupahdJ vd;gij Ma;thsu; rupghu;f;fpwhu;. 

cjhuzkhf> xU fy;Y}upapd; gpur;rid khztu;fspd; Nru;f;if 

Fiwthf ,Uf;fyhk;. xU fUJNfhs;> thu gapw;rpfis  

toq;Ftjd; %yk; khztu; Nru;f;if Nkk;gLk;. ,e;j  

fUJNfhs; my;yJ ek;gpf;ifapd; fhuzk;, gfypy; 

ngUk;ghyhdtu;fSf;F Ntiy cz;L> Mjyhy;  

fy;Y}upapy; fye;Jnfhs;s KbahJ vd;gNj MFk;. ,e;j 

fUJNfhs; rpy thu gapw;rpfis mwpKfk; nra;tjd; %yk; Nrhjpf;fg;gl;lJ. 

ntw;wp ngw;why;> fUJNfhs; Vw;fg;gl;L> NkYk; jPu;khdq;fs;, ,e;j  
fUJNfhs; mbg;gilapy; vLf;fg;gLk;. thu ,Wjp Ntiyj;jpl;lk; 

Njhy;tp ngw;why;> ,e;j Fwpg;gpl;l fUJNfhs; epuhfupf;fg;gLtJ 

kl;Lky;yhky;> kw;nwhU fUJNfhs; kw;Wk; gpw khw;W eltbf;iffs; 

vLf;fg;gLk;.



Rafw;gpj;jy; nghUs;;� 10

Fwpg;Gfs;

mbg;gil mstpay; 

fUj;Jfs;;; 

gb 4: eilKiwg;gLj;jy;> fz;fhzpj;jy; kw;Wk; fl;Lg;gLj;Jjy;. 

eltbf;if vLf;Fk;NghJ> mJ ntw;wpfukhf eilngWk; NghJ> 

Kbit eilKiwg;gLj;JfpwJ. ,Ug;gpDk; Kbtpd; tpisTfs; 

neUf;fkhf fz;fhzpf;fg;gLk; kw;Wk; KbTfs; vjpu;ghu;g;GfSld; 

njhlu;e;J eilngWk; tiu eltbf;if KOikahf fUjg;glhJ. 

NkYk;> ve;j xU khWjy;fs; fz;lwpaTk;> Njitg;gl;lhy; ve;j xU 

jpUj;j eltbf;ifiaAk; Nkw;nfhs;s> rhj;jpakhf xU fl;Lg;ghl;L 

Kiw Njitg;gLfpwJ. ,e;j fl;Lg;ghl;L nray;KiwahdJ  

fzpdpapy; cl;nghjpf;fg;gl Ntz;Lk;> ,jdhy; njhlu;r;rpahd 

fUj;J jhdhf mstplg;gLfpwJ. ve;jnthU Nfhzj;jpYk; my;yJ 

mikg;GKiwapd; msTUtpYk; VjhtJ khw;wq;fs; ,Ue;jhy;> mit 

tpiutpy; fz;lwpag;gl;L jpUj;jg;gLk;.

khjpupfs;: jPtpu kw;Wk; rpf;fyhd gpur;rpidfis jPu;g;gjw;F xU 

rpwe;j khjpupahdJ Nkyhz;ik mwptpay; fUtpahFk;. xU khjpup 

ntWkNd xU mikg;G my;yJ xU nghUspd; gpujpepjpj;Jtk; my;yJ 

rpy tbtq;fspy; xU rhjhuz epiyik Mfpatw;iw cs;slf;fpaJ. 

mJ cz;ikahd tho;f;if epiyikia vspjhf;f gpujpgypf;fpwJ.

cjhuzkhf> xU epWtd tpsf;fg;glk; epWtdj;jpd; mikg;ig 

Fwpf;Fk; xU khjpup tbtkhFk;. xU khjpupia cUthf;fpf; nfhs;Sk; 

tpjj;jpy;> me;j mikg;GKiwia Ma;T nra;tjd; %yk;> me;j 

mikg;G Kiw gFg;gha;T nra;ag;glyhk; kw;Wk; rpwe;j KbTfis 

vLf;fyhk;.

xU khjpupia cUthf;Ftjpy; mikg;gpd; jpirkhw;wk;: 

mikg;Gfs; mZFKiw epWtdk; xU jpwe;j mikg;ghFk;> mjpy; 

ghfq;fs; kw;Wk; midj;J Jiz mikg;GfSk; xd;Wf;nfhd;W kw;Wk; 

ntspg;Gw R+oYld; njhlu;G nfhs;fpd;wd. xt;nthU gFjpAk;> Jiz 

mikg;GKiwAk;> epWtdj;jpd; nkhj;j kw;Wk; xl;Lnkhj;j mikg;gpd; 

ghu;itapypUe;J Ma;T nra;ag;gl Ntz;Lk;. mjd; $Wfs; my;yJ 

Jiz mikg;Gfspy; ve;j khw;wq;fSk; ,Ue;jhy;> xl;Lnkhj;j  

tpisTfis epu;thfk; Gupe;J nfhs;s Ntz;Lk; vd;gjhFk;. ,jd; mu;j;jk; 

Jiz - Nju;TKiw kw;w nray;ghl;Lg; gFjpfs; kw;Wk; xl;Lnkhj;j 

mikg;gpd; kPjhd mjd; tpisTfspypUe;J ahUk; nray;ghl;L  

gFjpia  jdpikg;gLj;jg;gl KbahJ. NtW thu;j;ijfspy; 

$Wtnjd;why;> jdpj;jdp gFjpfspy; Jiz cgupkhw;wKk;  

Nju;TKiwf;F toptFf;f Ntz;Lk;. cjhuzkhf> Copau;fspd;  

gFjpapy; cs;s nryT Fiwg;Gj; jpl;lk;> gq;Nfw;ghsuhf KbntLf;Fk; 

tpjj;jpy; elj;jg;gl;lhy;> Copau;fspd; kNdhepiy kw;Wk; Ntiy 

jpUg;jp cs;spl;l ve;jnthU nray;ghl;L my;yJ elj;ij rhu;e;j 

gFjpfspYk; Nkhrkhf ghjpf;fg;glf;$lhJ> khwhf xl;Lnkhj;j 

mikg;G epiyikia Nkk;gLj;j Ntz;Lk;.

xU khjpupia tsu;g;gjpy; ,il-xOq;F mZFKiw: Nkyhz;ik  

mwptpay; xOf;fk; Kjd;ikahf rhu;e;j khwpfs; mjpf rpf;fyhd 

gpur;rpidfis jPu;f;f gad;gLj;jg;gLk;> gupkhz mk;rq;fs;> vdNt 

,e;j gy;NtW epGzu;fspd; fUj;Jf;fis ,j;jifa gd;Kfj;jd;ik 

xUq;fpize;j tpisit Vw;gLj;Jk;. cly;> cstpay;> capupay;> 
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r%ftpay;> njhopy;El;gk; kw;Wk; nghUshjhu mk;rq;fs; nfhz;l 

gy Nkyhz;ikg; gpur;rpidfSf;F ,ilNaahd xOf;f mZFKiw 

kpfTk; gaDs;sjhf khWfpwJ. gy Jiwfspy; ,Ue;J epGzu;fs; 

miof;fg;gLk;NghJ> gioa rpf;fy;fSf;F rpy Gjpa kw;Wk; Nkk;gl;l 

mZFKiwfs; mbf;fb ngwg;gLfpd;wd.

khjpupfs; gad;gLj;Jtjw;fhd fhuzq;fs;

khjpupfs; gad;gLj;Jtjw;fhd ju;f;fuPjpahd rpy fhuzq;fs;:

1.	khjpupfshy; jftiy toq;f KbAk;. tho;f;if epiyik 

xj;JNghff;$ba Kd; khjpupahd epiyikf;F mJ kpfTk; 

Fiwj;j gl;rkhf ,Uf;Fk; mwpT vd;gJ kpf rPf;fuj;jpy; ngw 

$baJk; ek; tho;f;if epiyikia  Gupe;J nfhs;tjw;Fk;  

gad;gLk;.

2.	rpf;fy;. rpf;fy;fs; gy rkaq;fspy; gy NtWghLfSld; 

fhzg;gLk; me;j NtWghLfs; mitfis kpfTk; rpf;fy;  

Mf;fptpLk;. Nkyhz;ik gy gupkhzq;fspy; me;j rpf;fy;fis  

fz;lwpe;jhy; kl;LNk  me;j rpf;fy;fs; ePf;fg;gLk;.

3.	gupNrhjid. gy R+o;epiyfspy;> mit re;ijg;gLj;jg;gLtjw;F 

Kd;> rpy cw;gj;jpg; nghUs;fspd; Kd;khjpup khjpupfs; 

gupNrhjpf;f kw;Wk; Nrhjid nra;tJ tpUk;gj;jf;fJ. cjhuz-

khf> xU khjpup tpkhdk; ve;j rpf;fy;fSf;Fk; khw;wq;fSf;Fk; 

cl;gLj;jg;gl;L  Ma;T nra;ag;gLk;. xU Gjpa fhu; my;yJ 

xU Gjpa fzpdp khjpupfs; re;ijg;gLj;jg;gLtjw;F Kd;dNu 

tho;if Kiwf;Nfw;w fLikahd Nrhjidf;F  cl;gLj;jg;gl;L 

Ma;T nra;ag;gLk;.

4.	vjpu;fhyj;NjhL jpirkhw;wk;. khjpupahf;fk; vjpu;fhy tbtq;fisf; 

fhz;gpg;gjw;F xNu Kiwahd topKiwahFk;. vjpu;fhy 

epfo;T vjpu;fhyj;jpy; ftdpf;fg;gl KbahJ vd;gjhy;> khw;W 

jPu;Tfspd; rhj;jpakhd tpisTfis mbg;gilahff; nfhz;L> 

mJ fzpf;fg;gl Ntz;Lk;. ,t;thW> Kd;khjpupahf khjpupfs; 

cUthf;fg;gl;Ls;sd [p vd; gp. njhlu;ghd vjpu;fhy epfo;T> 

nghUshjhu epiyikfs;> tpfpjk; Ntiytha;g;G> gztPf;fk;> 

kf;fs; ,af;fq;fs; Nghd;wit. vjpu;fhy epfo;Tfs; Fwpj;j 

,j;jifa mwpT ve;j mikg;gpd; capu;tho;tpw;Fk; Kf;fpak;.

Nkyhz;ik tpQ;Qhd khjpupfs; gy;NtW KbTfspd; vjpu;fhy 

tpisTfis fzpf;f kpfTk; rf;jp tha;e;j fUtpfs; MFk;.

khjpupfspd; tiffs;

%d;W mbg;gil kw;Wk; nghJ tif khjpupfs; cs;sd. ,it:

(A)	 Kj;jpiu my;yJ cU khjpupfs;. cU khjpupahdJ   

nghJthf kpff;Fiwthd fUj;ij ntspg;gLj;Jk; kw;Wk;  

xU nghUspd; msit NkNy> fPNo tbikf;Fk; cU 
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khjpupahf kw;Wk;  ntspapl;L nghUspd; gpujpgypg;ghf 

mNj Nghy;  tpsq;Fk;. xU fg;gy; my;yJ xU tpkhdjpd;  

Kg;gupkhz tbtNk cU khjpupfspd; vLj;Jf;fhl;lhFk;. 

mNj Nghy;> Miyapd; epow;gl mr;RKiw> xU fl;blj;jpd; 

rpwpa mstpyhd khjpup> my;yJ  xU nghUspd; glk; 

my;yJ Gifg;glk; Mfpait kw;w vLj;Jf;fhl;lhFk;.

(B)	 njhlupir khjpupfs;. njhlupir khjpupahdJ xU 

cz;ikahd nghUspd; my;yJ xU epiyg;ghl;bd; xU 

tiufiy my;yJ cly;uPjpahd gpujpepjpj;Jtk; MFk;> 

Mdhy; nghUspd; my;yJ R+o;epiyapy; mNj cly; 

Njhw;wky;y. khjpup cz;ikahd mikg;G Nghy; ,y;iy.

Mdhy;> mJ Nghy ele;Jnfhs;fpwJ. ,J xd;Nwhnlhd;W 

rhu;G khwpfspd; cwTfspd; tiugl tpsf;fkhf ,Uf;fyhk;.  

cjhuzkhf> cw;gj;jp nra;ag;gLk; myFf;fhd 

nrytpdj;jpw;Fk;> myFfspd; msTf;Fk; ,ilapyhd cwit 

rpj;jupf;Fk; xU tiuglk; cz;ikahd cwtpd; xU njhlupir  

khjpupahf ,Uf;Fk;. 

	 ,NjNghy;> xU epWtd tpsf;fg;glk; fl;lisfspd; 

rq;fpypfisAk;> jdpegu;fSf;Fk;> eltbf;iffSf;Fk; 

,ilNa Kiwahd cwTfis gpujpgypf;fpwJ. 

tiuglj;jpy; cs;s khWgl;l epwq;fs; fly; 

my;yJ fz;lq;fis gpujpepjpj;Jtg;gLj;jyhk;. xU 

khepyk; my;yJ xU ehl;bd; tiuglk; rhiyfs;> 

neLQ;rhiyfs; kw;Wk; efuq;fs; kw;Wk; mtw;wpd;  

njhiyTfisf; fhl;Lk; xU njhlupir khjpup. ,NjNghy;> 

xU ntg;gkhdp ntg;gepiyf;F xU xg;Gik kw;Wk; xU 

Ntfkhdp Ntfj;ijf; Fwpf;fpwJ.

(c)	 FwpaPl;L my;yJ fzpj khjpupfs;. ,e;j khjpupfs; 

cz;ikahd gpur;rpidfis tptupf;f gad;gLj;jg;gLfpd;wd. 

xU gpur;rid my;yJ xU R+oy; kw;Wk; epfo;Tfs; tpsf;Fk; 

Gj;jfk; tptupf;Fk; mwpf;if Nghd;w ,aw;ifapy; tha;nkhop 

,Uf;fyhk;. vdpDk;> kpf mjpfkhfg; gad;gLj;jg;gLk; 

khjpupfs;> KbntLg;gtu;f;F mjpf tl;b nfhz;l fzpj 

khjpupfs; MFk;. ,e;j khjpupfs; xU mikg;G> nghUs;> 

epfo;T my;yJ ajhu;j;jk; Mfpatw;wpd; gz;Gfs; my;yJ 

gz;Gfis tptupf;f> fzpj rpd;dq;fs; kw;Wk; cwTfisg; 

gad;gLj;Jfpd;wdu;. ,e;j khjpupfs; ,ay;ghf kpfTk; 

RUf;fk; kw;Wk; fzpj rpy mwpag;gl;l tpjpfs; gad;gLj;jp 

jpupj;j KbAk;. gy;NtW tpisahl;Lf;fspy; gad;gLj;jg;gLk; 

nray;ghl;L Muha;r;rp El;gq;fs; Kjd;ikahf fzpjtpay; 

khjpupfs; mbg;gilahff; nfhz;lit. vLj;Jf;fhl;lhf> y 
= a + bx vd;gJ xU Neuhd tupf;F xU FwpaPl;L khjpup 
MFk;> ,jpy; a kw;Wk; b KiwNa y-mr;rpy;> x = 0 

kjpg;G> kw;Wk; Nfhl;bd; rupT. kpfTk; gpugykhd cjhuzk; 

Id;];Bdpd; rkd;ghL E = mc2> ,J nghUs; kw;Wk; Mw;wy; 
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Mfpatw;wpw;fhd cwit tpsf;FfpwJ. ,e;j cwT mZ 

kw;Wk; Fthz;lk; ,aw;gpay; mbj;jskhf MdJ.

NtW rpy khjpupfspd; tifg;ghL

Nkw;$wpa %d;W mbg;gil gpupTfs; jtpu> rpy khjpupfs; fhuzpfspd; 

mbg;gilapy;  khjpupfspd; Nehf;fk; kw;Wk; gad;gLj;jg;gLk; Kiwfs; 

Mfpait nfhz;L tifg;gLj;jg;gLfpd;wd. ,e;j tifg;ghLfspy; rpy:

1.	newpKiw kw;Wk; tpsf;fkspf;Fk; khjpupfs;: xOq;FKiw khjpup vd;d 

nra;ag;gl Ntz;Lk; vd;gij jPu;khdpf;f tbtikf;fg;gl;Ls;sJ. 

rpy Fwpg;gpl;l Nehf;fq;fis epiwNtw;Wtjw;fhd tpjpKiwf-

spd; gupe;Jiu ,JthFk;. kWGwk; tpsf;fkspf;Fk; khjpupfs;> 

cz;ikfs; kw;Wk; cwTfis tptupf;fpd;wd. mit epfo;Tfs; 

kw;Wk; R+o;epiyfis Kd;itf;f tbtikf;fg;gl;Ls;sd> NkYk; 

mit fzf;FfSf;fhd Fwpg;gpl;l jPu;it toq;ftpy;iy. 

vdpDk;> mit tpdhf;fs; tif 'vd;why; vd;d' vd;gij 

tpilaspf;Fk; tifapy; Nehf;Ffpd;wd kw;Wk; rpf;fy; khwpfs; 

rpy khw;wg;gl;lhy; tpisTfis milahsk; fhzyhk;.

2.	jPu;khdfukhd kw;Wk; epfo;jfT khjpupfs;. epu;zapf;fg;gl;l 

khjpupfs; rupahd kw;Wk; Jy;ypakhd mwptpd; epiyikiaf; 

fUj;jpy; nfhz;L khwpfs; Jy;ypakhf mstplg;glyhk;. ,e;j 

khwpfs; epiyahd kw;Wk; mwpag;gl;lit vd;gjhy;> xt;nthU 

KbT kw;Wk; tpA+fq;fspd; KbTfSk; tpisTfSk; Jy;ypakhf 

mwpag;gLfpd;wd. Neupay; epuyhf;f xJf;fPl;L khjpupfs; kw;Wk; 

Nghf;Ftuj;J khjpupfs; ,e;j tiff;fhd rpy vLj;Jf;fhl;Lfs; 	

MFk;. 

	 kWGwk;> epfo;jfT khjpupfs;> KbTfspd; tpisTfs; jdpj;Jtk; 

ngwhj kw;Wk; KO cWjpAld; fzpf;f Kbahj R+o;epiyfis 

gpujpgypf;fpd;wd. khjpupapd; rpy khWghLfs; nray;ghLfspd; 

tha;g;Gf;F cl;gl;Ls;sJ> kw;Wk; mjdhy; vLf;fg;gLk; ve;j 

KbTk; xd;Wf;F Nkw;gl;l tpisit Vw;gLj;Jk;. vLj;Jf;fhl;lhf> 

xU nghUspd; tpsk;guj;jpd; Efu;Nthu; Jy;ypakhf mstpl 

KbahJ. vdNt tpsk;gu KbTfs; nghJthf epfo;jfthf 

,Uf;Fk;.

3.	epiyahd kw;Wk; khWk; khjpupfs;: epiyahd KbT khjpupahdJ 

xU Fwpg;gpl;l khjpupahFk;> mq;F nfhLf;fg;gl;l kjpg;gPLfs; 

Fwpg;gpl;l fhyg;gFjpapy; khwhJ. Fwpg;gpl;l fhyg;gFjpapy; 

eilngWk; khw;wj;jpd; jhf;fj;ij ,J fUj;jpy; nfhs;shJ. 

Neupay; epuyhf;f khjpup> vLj;Jf;fhl;lhf> xU epiyahd khjpup 

MFk;.

	 kw;w  Mw;wy; tha;e;j khjpupfs; Neuk; $W nra;a Ntz;Lk; 

vd;W khwpfs; xd;whf fUjg;gLk;. vdNt  khjpupia fle;J> ve;j  

khwpfs; ve;j khw;wq;fspd; tpisit cs;slf;fp  Ntz;LkhdhYk; 

khw;wyhk;> ,J epu;zapf;fg;gl;l fhy fl;lj;jpy; ele;jpUf;fyhk;. 
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xU cjhuzk; khj cw;gj;jp fhy ml;ltiz ,Uf;Fk;> ,e;j 

KbTfs; khjj;jpy; elf;Fk; ve;j khw;wj;ijAk; xg;gpLk; vd 

Muha;fpwJ.

4. Neuhd kw;Wk; Neuhf my;yhj khjpupfs;. Neuhd khjpupfs; 

khjpupapd; midj;J $WfSk; xU Neuhd elj;ij 

kw;Wk; cwT nfhz;lit vd;gij Fwpf;Fk;. ,e;j cwT  

tpfpjhrhu fhuzpfs; %yk; milahsk; kw;Wk; eltbf;if 

fhzg;gLfpwJ. cjhuzkhf> ,yhgq;fs; Neubahf tpfpjhrhu 

vd;W nghUs; cw;gj;jpia ,Uklq;fhf ,jw;Nfw;g> mNj 

Nghy; yhgj;ij ,Uklq;F mjpfupf;Fk; vd;W nghUs;. nray; 

fhuzp> ,uz;L $l;Lj; jpl;lq;fspd; tpisT> mtw;wpd; jdpg;gl;l 

jpl;lq;fspd; $l;Lj; njhif vd;W nghUs;gLk;.

	 kw;nwhU gf;fj;jpy;> xU Neuhf my;yhj khjpup milahsk; 

vd;W xU mbg;gilapy; my;yJ khjpupapd; NkYk; gy $Wfs; 

Neuhf my;yhj cwT nfhz;lit.

5. mDgtkw;w kw;Wk; Nfhl;ghl;L khjpupfs;. ,e;j khjpupfs; fUj;J 

NtWghLfis milahsk; fz;L  gad;gLj;jg;gLk; KiwahFk;

. mDgt khjpupfspy; epfo;Tfs; rkepiy ,Nj Nghd;w 

R+o;epiyfspy; fle;j fhy mDgtq;fis mbg;gilahff; 

nfhz;L my;yJ fzf;fplg;gLk;. Nfhl;ghl;L khjpupfs;> ,e;j 

rkepiy fzpj fzf;fPLfs; mbg;gilapy; xJf;fg;gLk;> ,J 

gw;wp rpy Vw;Wf;nfhs;sg;gl;l A+fq;fs; mbg;gilapy; epfo;Tfspd; 

tpisit cUthf;Fk; topKiwfs; cs;sd. cjhuzkhf xU 

ehzaj;jpd; xU jiyapd; epfo;jfT 1/2 MFk;. ,e;j fzf;fPL 

xU epahakhd ehzak; Rz;b ,uz;L rhj;jpakhd tpisTfs; 

kl;LNk cs;sd vd;w mDkhdk; mbg;gilapy;> xt;nthU 

KbTk; rkkhf Vw;gLk;.

6. cUtfg;gLj;Jjy; kw;Wk; rpf;fyhd khjpupfs;. fzpdpfs; 

gutyhfg; gad;gLj;jg;gLk; ,lq;fspy; cUthf;fg;gl;lJ. ,e;j 

khjpupfs; cz;ikahd mikg;gpd; nghJthd Neu;gb  kw;Wk; 

xU fzpdp epuy; tbtj;jpy; cs;sd. nghJthf ,J xU 

fzpj mikg;ig cs;slf;fpaJ> Mdhy; nghJthd jPu;it 

fzf;fpay; rhu;e;j  jPu;T fhzg;gltpy;iy. Mdhy; mjw;F 

gjpyhf me;j khjpup xU tupir cw;gj;jpia Vw;gLj;Jk; KbT 

khwpfs; khjpup Fwpg;gpl;l kjpg;Gfs; kPJ gupNrhjid ghtid 

KbTfs; ,aw;ifapy; ,jpypUe;J> kpfTk; Jy;ypakhf ,Uf;fhJ. 

cjhuzkhf> ehk; Nrhjpf;f KbAk;, thbf;ifahsu;fspd; xU 
tq;fpapy; cs;s ntt;NtW vz;zpf;ifapyhd fhrhsu; kw;Wk; 

tq;fpapy; mtu;fspd; tUifia gw;wpa tpisTfshFk;. xU 

ghtid vd;gJ xU cz;ikahd mikg;G vdNt ehk; gz;Gfs; 

kw;Wk; elj;ijia ep[  tho;f;if Kiwapy;  Ma;T nra;ayhk;.

`PA+up];bf; khjpupfs; rpy nghJthd cs;Szu;T tpjpfs; 

my;yJ rpy tpjp kw;Wk; cfe;j jPu;Tfs;; tbtikf;fg;gl;Ls;sJ. 

mitfs; ey;y NghJkhd my;yJ ntWkNd ,aq;ff;$ba my;yJ 



15� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

mbg;gil mstpay; 

fUj;Jfs;;; 

jpUg;jpfukhd jPu;Tfs; nryT my;yJ tuT nryTj; jpl;lj;ijr; rhu;e;j  

fl;Lg;ghLfs; cs;s tsu;r;rpahFk;. irkd; fUj;Jg;gb> ngUk;ghyhd 

kf;fs;> jdpg;gl;l Kiwapy; KbntLf;Fk; my;yJ epWtd KbT vd;d 

nra;jhYk;> khw;W rpwe;j rpy Fiwthf ,Uf;fyhk;. KbT cUthf;Fgtu; 

nghJthf xU Njitahd msT ,yf;Ffis mikf;fpwJ. mjd; 

gpd;du; mij milfpwJ vd;W fz;Lgpbf;Fk; tiu khw;W NjLk;. 

cjhuzkhf> xU tq;fpapy; thbf;ifahsu;fs; Kjy; Nrit' 
mbg;gilapy; rpwe;j jPu;T ,y;yhky;> xU jpUg;jpfukhd jPu;thf 

,Uf;fyhk;. nta;];l; fUj;Jg;gb gl;lwpTrhu; epuyhf;f njhopy;El;gq;fs;> 

xd;WNru;e;J NfhLfis epiyepWj;j  nra;Ak; trjpfs; tbtikg;G 

gz;lf ,Ug;gpl Jiw mq;fhb tpiy epu;zak; nra;ayhk;.

khjpup fl;bl nray;Kiw 

khjpup fl;bl nray;Kiwapd; mbg;gil gbfs; gpd;tUkhW:

1. rpf;fy; cUthf;Fjy; xU khjpupia cUthf;FtJ, Kjy; 

kw;Wk; kpf Kf;fpakhd gpur;ridapd; Jy;ypakhd kw;Wk; 

KOikahd cUthf;fk; MFk;. ,e;j cUthf;f ,yf;Ffs; 

xU Jy;ypakhd tpsf;fk; Nru;f;f Ntz;Lk; kw;Wk; ,yf;Ffis 

fz;lwpjy; kw;Wk; KbTfis milahsk; fhZjy; Mfpa ,U 

fl;Lg;ghLila kw;Wk; fl;Lg;ghlw;w ,e;j khWghLfs; my;yJ 

tpisTfs; njhlu;ghf> jilfs;, mJkl;Lkpd;wp> mwpFwpfis 

NtWgLj;jg;gl;l Ntz;Lk;.

2. khjpup fl;Lkhdk;. gy tifahd khjpupfs; cs;sd. mikg;ig 

gpujpepjpj;Jtk; nra;Ak; kpf nghUj;jkhd khjpupia Nkyhz;ik 

tpQ;Qhdp jPu;khdpf;f Ntz;Lk;. Nehf;fq;fs; kw;Wk; tpUg;gkhd 

ntspaPl;il G+u;j;jp nra;aTk;. gpw fhuzpfs; nryT kw;Wk; kdpj 

gpujpgypg;G MFk;. jPu;T fhz epidf;Fk; gpur;ridfis  tpl 

mjpfkhf nrythFk; xU khjpup  epahakpy;iy. mNj Nghy;> 

xU khjpupia mjpy; <LgLk; egu;fs; Vw;Wf; nfhs;s Ntz;Lk;> 

me;j khjpup KbTfis nray;gLj;Jk; nghWg;G cs;stu;fs; 

kw;Wk; mJ xU Njitahd cWg;G vd;W> mtu;fSf;F xU 

mr;RWj;jiy tpl Vw;Wf; nfhs;s Ntz;Lk;.

3. khjpupapd; jPu;T. khjpup Nghd;w rpy Kd; epWtg;gl;l kw;Wk; 

ed;F mwpag;gl;l fzpj khjpupfs; nghUe;Jk; vd;why;> gpd;du; 

cfe;j jPu;Tfs; kpfTk; vspjhf ngw KbAk;. vdpDk;> rpy 

msTUf;fs; kw;Wk; fzpj cwTfs; kpfTk; rpf;fyhd kw;Wk; 

gFg;gha;T jPu;Tfs; ,zq;f ,y;iy vd;why;> ghtid El;gq;fs; 

gad;gLj;jg;glyhk;. ,e;j El;gq;fs; ekf;F cfe;j jPu;Tfis 

nfhLf;f KbahJ> Mdhy; nray;ghL> ey;y tuT nryTj; 

jpl;lj;ijr; rhu;e;j .jPu;TfshFk;.

4. khjpupia Nrhjid nra;jy;. ,e;j khjpup Nrhjid cz;ikahd 

R+o;epiyapy; njhlu;Gila midj;J $Wfs; khjpupapy; 

,izf;fg;gl;Ls;sJ, vd;gij jPu;khdpf;Fk;. xU gaDs;s khjpup 

cz;ikahd mikg;gpd; nray;jpwid fzpf;f KbAk;. mjd; 
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nray;jpwid cWjpg;gLj;Jtjw;fhf xU top> cz;ikahd 

Kiwikapd; fle;jfhy nray;ghLfis xg;gpl;L ghu;g;gjhFk;.

5. nray;gLj;Jjy;: khjpup nray;gLj;jg;gLk; Kd;> khjpupfs; 

kw;Wk; mjd; rhj;jpakhd gad;ghLfs; kw;Wk; tuk;Gfs; gw;wpa 

mwpT cs;spl;l khjpupfis Gupe;J gad;gLj;j Nkyhsu;fs; 

gapw;rpaspf;fg;gl;l Ntz;Lk;. NkYk;> epWtdj;jpd; Nehf;fq;fspy; 

my;yJ Gw R+oypy; VNjDk; khw;wq;fs; VNjDk; ,Ue;jhy;> 

Njitg;gLk; Nghnjy;yhk; khjpup Nkk;gLj;jy; nra;a Ntz;Lk;. 

me;j ntspg;Gw R+oypy; Vw;gLk; khw;wq;fs; Gjpa toq;FNthu;fs; 

my;yJ Gjpa njhopy;El;gj;ij> khjpup rhu;e;j mDkhdq;fs; 

kw;Wk; jfty;fis ghohf;fptplhky; ,Uf;fyhk;. tpsk;guj; 

Njhw;wk; rpy gpur;ridfs; kw;w cj;jpfs; kw;Wk; Kiwfs; 

Nkyhz;ik mwptpay; khjpupfs; NkYk; ,ij KOikahf Gupe;J 

nfhs;s Ntz;Lk;> mjhtJ ,it ntw;wpfukhf gad;gLj;jg;gl 

Ntz;Lk;. rpy rhj;jpakhd gpur;ridfshy; ,e;j khjpupfspd; 

jpwd; FiwfpwJ.

rpy nghJthd gpur;ridfs;:

kw;w midj;J cj;jpfs; kw;Wk; topKiwfisg; NghyNt> Nkyhz;ik 

mwptpay; khjpupfs; KOikahf Gupe;J nfhs;sg;gl Ntz;Lk;> mjhtJ 

mit ntw;wpfukhf gad;gLj;jg;gl Ntz;Lk;. ,e;j khjpupfspy; 

nray;jpwd; rpy rhj;jpakhd rpf;fy;fspd; fhuzkhf Fiwf;fg;gLfpwJ.

1. 	jtwhd mDkhdq;fs;. ,e;j khjpupfs; mbg;gilapy; 

mDkhdq;fs; kw;Wk; khjpup gad;gLj;jg;gLk; khwpfs; 

cz;ikahd cyf Rw;Wr;R+oy; gpujpgypg;G NghJ kl;LNk 

gaDs;sjhf ,Uf;Fk;. jtwhd mDkhdq;fs; jtwhd jPu;Tfis 

Vw;gLj;Jk;. vLj;Jf;fhl;lhf> tUk; fhyj;jpy; tpw;gid kjpg;gPLfs; 

Jy;ypakhf ,Ue;jhy;> tptug; gl;bay; NjitfSf;F xU khjpup 

gad;gLj;j KbahJ.

2. 	jfty; tuk;Gfs;. rupahd jftiy/midj;J rk;ge;jg;gl;l  

fhuzpfisAk; ngw vg;NghJk; rhj;jpak; ,y;iy. jtwhd 

jfty;fs; jtwhd mDkhdq;fSf;F toptFf;fpwJ. rpy 

jfty;fs; midj;Jk; fpilf;fhJ. ,jpy; rpy mstpl 

Kbahjit my;y. ,J ek;gfj;jd;ikapypUe;J> cz;ikfis 

gpupf;f KbahjJ. Rw;Wr;R+oy; epiyaw;wJ kw;Wk; mjpfg;gbahf 

khWk; vd;why;> me;j jfty; tpiuthf GJg;gpf;fg;gl Ntz;baJ 

mtrpak; my;yJ rhj;jpakhdjhf ,Uf;fhJ.

3. Nkyhz;ik kw;Wk; Nkyhz;ik tpQ;QhdpfSf;F ,ilNa 

Gupe;Jzu;T ,y;yhik: tupir Nkyhsu;fs; nghJthf eltbf;if 

rhu;e;jtu;fs;> kw;Wk; nghJthf rpf;fiy Gupe;J nfhs;s 

Kbahjtu;fshth;.  rpf;fyhd fzpj khjpupfs; kw;Wk; mtw;wpd; 

nray;jpwDld; cs;slf;fpajhFk;. tpQ;Qhd Ma;thsu; cfe;j 

jPu;TfSf;F mjpf Mu;tk; fhl;Lfpd;wdu;. vdNt> nray;ghl;L 

Nkyhsu;fs; ,e;j ,lq;fspy; njhlu;r;rpahd jpwe;j ,izg;Gj; 
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njhlu;G nfhz;l msTs;s Copa epGzu;fshy; rupahf 

gapw;Wtpf;fg;gl Ntz;Lk;.

4. khw;wj;jpw;F vjpu;g;G: khjpupia nray;gLj;Jk; NghJ>  

khjpupia gad;gLj;jp> khw;w ,aw;if vjpu;g;G fhuzkhf gFjpasT 

gad;gLj;j gak; fhuzkhf cs;sJ. tupir Nkyhsu;fs; 

nghJthf nray;ghl;L rpf;fy;fis jPu;f;f jq;fs; nrhe;j  

topKiwfis nfhz;bUf;fpwhu;fs; kw;Wk; mjpf <LghL kw;Wk; 

njhopy;El;g rpf;fyhd Gjpa topKiwfis vjpu;f;f $Lk;. 

nfa;u;Nd  kw;Wk; khu;bd; fUj;Jg;gb> gy Nkyhsu;fs;> mtu;fs; 

Gupe;J nfhs;s Kbahj xU jPu;itg; gad;gLj;Jtjw;F gjpyhf> 

mtw;iw jPu;f;f KbahJ vd;W xU gpur;ridAld; tho;thu;fs;." 

mjd;gb> khjpupapd; KO nray;ghl;bYk; gq;Nfw;f Nkyhsu;fs; 

Cf;fg;gLj;jg;gl;lhy; mJ gaDs;sjhf ,Uf;Fk;.

5. nryT. khjpupapd; ed;ikfs; mjd; nryit tpl mjpfkhf 

,Uf;Fk;. $Ljy; rpf;fyhd El;gq;fs; rpwg;G gzpahsu;fs;> 

Neuk;> fzpdp jpwd;> jfty; Nrfupg;G kw;Wk; nrayhf;f nryT> 

tup Nkyhsu;fs; gapw;rp Nghd;wtw;wpy; fzprkhd epjp KjyPL 

Njit Nghd;witahFk;. ,jd; tpisthf> ,e;j tpiyf; fhuzp 

ngUk;ghYk; mstplf;$ba cj;jpia gutyhf gad;gLj;Jtij 

Cf;fg;gLj;JfpwJ> cau; Ntf fzpdpfshy; cUthf;fg;gl;l 

khw;Wfspd; kjpg;gPLk; MFk;. 

1.4 tu;j;jfk; Fwpj;j fUj;J/tha;g;G fUj;J

xU tu;j;jf gupkhw;wk; (my;yJ gupkhw;wk;) vd;gJ kw;nwhU juk; 

my;yJ mk;rj;ij ngWtjw;fhf ifkhwhf VNjh xU juk; my;yJ 

mk;rj;ij ,of;Fk; xU R+oy; MFk;. xU Fwpg;gpl;l tpUg;gj;jpd; Ngupy;>  

jiyfPohf> fPo; gFjp ,uz;ilAk; KOikahfg; Gupa itf;Fk; 

Kbit ,J Fwpf;fpwJ.

nghUshjhuj;jpy; ,e;j nrhy; tha;g;ghf nrytopg;gjhf 

ntspg;gLj;jg;gLfpwJ. mg;gbahdhy;> Njitg;gLk; Mjhuq;fisg; 

gad;gLj;jp nra;af;$ba kw;w nghUl;fSf;Fg; gjpyhf xU Fwpg;gpl;l 

cw;gj;jpiag; ngw xU nray;ghL  nra;ag;gl Ntz;Lk;. xU 

$ilg;ge;jhl;l tpisahl;bw;F nry;Yk; xU egupd;>  tha;g;G nryT 

gzk; kw;Wk; Neuk; nrytopf;fg;gLfpwJ> xU Fwpg;gpl;l njhiyf;fhl;rp 

epfo;r;rpiaf; ftdpj;Jf; nfhz;bUf;Fk;nghOJk; ,Nj $wg;gLfpwJ.

re;ju;g;gj;jpy; xU khw;wPl;il Vw;Wf;nfhs;tjpy; <LgLj;jg;gl;l 

jpahfk; tha;g;G nryT MFk;. NtW thu;j;ijfspy; $Wtjhdhy;> 

,og;G my;yJ ed;ikia ,of;Fk; mstpLtjw;fhd nrytpdkhdJ> 

xU khw;W eltbf;ifiaj; Nju;e;njLg;gJ kw;w khw;wPl;L eltbf;if 

vLf;fg;gl Ntz;Lk;. cjhuzkhf> xU epWtdk; Mz;Lf;F tl;bf;F 10 

rjtPjj;jpy; tq;fpapy; `1 yl;rk; njhifia tR+ypj;Js;sJ. ,g;NghJ> 
,e;j msT KjyPl;lhsu;fSf;F 17 rjtpfpjk; <l;Lj;njhifahf 

KjyPL nra;a xU jpl;lj;ij fUJfpwJ. epWtdk; fld; gj;jpuq;fspy; 
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KjyPL nra;a KbT nra;jhy;> mJ `10>000 tq;fpapd; tl;bf;Fg; 
gjpyhf> tha;g;Gf; fl;lzkhf ,Uf;Fk;. tha;g;G nryT xU J}a KbT 

nra;Ak; nryT MFk;. ,J gzk; nrytopf;f Ntz;ba Njitapy;iy> 

mJ fzf;fpay; Gj;jfq;fspy; Eiotjpy;iy.

1.5 khwpypfs; kw;Wk; khwpfs; gw;wpa fUj;J

khwpypfs; kw;Wk; khwpfs; gw;wpa fUj;ij ehk; mwpe;J nfhs;Nthk;.

1.5.1 khwpypfs;

xU Fwpg;gpl;l rpf;fy; KOtJk; mNj kjpg;ig jf;f itj;Jf;nfhs;Sk; 

FwpaPL khwpyp vdg;gLfpwJ. khwpypfs; njhlf;fj;jpy; vOj;Jf;fs; 

%yk; Fwpf;fg;gLfpwJ: a> b> c> Kjypad. khwpypfs; ,Uf;fyhk;.

KOikahd khwpypfs;: xU KOikahd my;yJ vz;zpay; 

epiyahd midj;J gpur;rpidfs; kw;Wk; eltbf;iffspy; mNj 

kjpg;G jf;f khwpypfs; cs;sd. 2> 5> 7> ∏, e Mfpait KOikahd 

khwpypfs;.

msTUf;fs;: xU jd;dpr;irahd my;yJ msTU khwpyp 

vd;gJ ve;j xU Fwpg;gpl;l gpur;ridapd; Nehf;fj;jpw;fhf khwhj 

rpd;dk; MFk;> Mdhy; ntt;NtW kjpg;Gfis nfhz;bUf;fyhk; 

gy;NtW gpur;rpidfspy; xU msTU kjpg;G> gpur;rpidapd; Fwpg;gpl;l 

R+o;epiyia nghWj;jJ.

1.5.2 khwpfs;: fzpj khjpupfs; gw;wpa Fwpg;G

nfhLf;fg;gl;l rpf;fypy; gy;NtW kjpg;Gfis vLj;Jf; nfhs;Sk; 

xU FwpaPL xU khwp vd;W miof;fg;gLfpwJ. xU khwp nghJthf 

mfutupirapd; filrp vOj;Jf;fshy; Fwpf;fg;gLfpwJ: x> y> z> .xU 
khwp tuf;$ba kjpg;Gfspd; njhFg;G mjd; tuk;ghFk;. xU khwp 

njhlu;r;rpahd my;yJ jdpj;Jtkhdjhf ,Uf;fyhk;.

xU khwpypapd; ve;j gz;GfSk;  NtWgl;l kjpg;Gfis 

vLj;Jf; nfhs;syhk;. taJ> cauk;> IQ kw;Wk; gy midj;jpw;Fk;  

khwpfs; cs;sd. mit ntt;NtW egu;fSf;F gad;gLj;jg;gLk; NghJ 

kjpg;Gfs; khwyhk;. vLj;Jf;fhl;lhf>  X xU khwpypahf cs;sJ 

Vnddpy; X ahiuAk; gpujpepjpj;Jtk; nra;ayhk;. kWGwk;> epiy 

vz; vg;NghJk; mNj kjpg;igf;nfhz;L ,Uf;Fk;. cjhuzj;jpw;F> 

xU thuj;jpy; ehl;fspd; vz;zpf;if epiy vz;zhf ,Uf;Fk;> 

mJ vg;NghJk; xNukhjpupahf ,Uf;Fk;. gpd;tUk; cjhuzj;ijf; 

ftdpAq;fs;:

x + 6> 10 xU rkj;Jtkpd;ik. ,g;NghJ> x KO vz;zhf 

,Ue;jhy;> mjd; ve;j kjpg;Gk; 4 ia tpl mjpfkhf ,Uf;fyhk;. 6 

kw;Wk; 10 kjpg;Gfs; epiy vz;zhf ,Uf;Fk; NghJ mij khw;w 

KbahJ> x = 5> 6> 7 ... ve;j kjpg;ghfTk; ,Uf;f KbAk;. ,t;thW> 

x vd;gJ NtWgl;l kjpg;Gfspd; vz;zpf;ifiaf; nfhz;l xU khwpyp 

MFk;.
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khwpypfs; ,uz;L tifg;gLk;. Xd;W jdpj;j khwpyp kw;nwhd;W 

njhlu;r;rpahd khwpyp MFk;. xU jdpj;Jtkhd khwp KO vz; 

kjpg;GfisAk; vLf;Fk; kw;Wk; xU E}yfj;jpy; cs;s Gj;jfq;fspd; 

vz;zpf;if Nghd;w fzf;fplf;$ba jdpj;Jtkhd> milahsk; 

fhzf;$ba jdpg;gl;l $Wfisf; nfhz;Ls;sJ. ,NjNghy;> 

xU FLk;gj;jpy; cs;s Foe;ijfspd; vz;zpf;if xU Fwpg;gpl;l 

khWghl;bd; kjpg;Gfshf fUjg;gLk;> Vnddpy; Foe;ijfs; rupahf 

fzf;fplg;glyhk;. 

kWGwk;> xU njhlu;r;rpahd khwpapd; kjpg;G> xU Fwpg;gpl;l 

Nfhl;ghl;lstpy;> xU Fwpg;gpl;l tuk;gpy; cs;s Kbtpyh vz;zpf;ifapy; 

kjpg;Gfis vLj;Jf; nfhs;Sk;. 

vdNt> ,e;j kjpg;Gfs; fzf;fplg;gLtjw;F vjpuhf 

mstplg;gLfpwJ. vt;thwhapDk;> mstPl;L kjpg;ghdJ vt;thW 

mstplg;gLk;> vt;tsT Jy;ypakhf ,Uf;Fk; vd;gijg; nghWj;J> 

ve;j xU Jy;ypakhd kjpg;Gk;> ,uz;L nfhLf;fg;gl;l Gs;spfSf;F 

,ilapy; xU njhlu;r;rpahd mstpyhd kjpg;Gfs; vz;zw;w vz;zhFk;. 

cjhuzkhf> xU Foe;ijapd; cauk; ,ilapy; cs;s vz;zw;w 

vz;zpf;ifapyhd Gs;spfisj; njhLfpwJ> 40 mq;Fyq;fs; kw;Wk; 

40.1 mq;Fyq;fs; vLj;Jf;nfhs;Nthk;> mtu; / mts; 40 mq;Fyq;fs; 

,Ue;J 40.1 mq;Fyk; tiu tsu;fpd;wdu;. mjd;gb> njhlu;r;rpahd 

khWghl;bd; kjpg;G ,d;Dk; Jy;ypakhf tiuaWf;fg;gLfpwJ> ,J 40 

mq;Fyq;fs; kw;Wk; 40.1 mq;Fyq;fs; vd ,U Gs;spfSf;F ,ilapy; 

,Ug;gjhf $wg;gLfpwJ.

xU rPuw;w khwp

xU rPuw;w khwp vd;gJ xU nray;ghLfspd; mDrupf;fg;gl;l 

tpisTfis Kw;wpYk; re;jpf;ff;$ba Mu;tj;jpd; xU epfo;T MFk;> 

Kw;wpYk; fzpf;f Kbahjit  kw;Wk; ,J gjpypypUe;J kw;nwhU 

gjpYf;F  NtWglyhk;. rPuw;w tiuaiwapd; gb> rhj;jpakhd 

xt;nthU nghUs; mNj tha;g;ghdJ fUjg;gLfpwJ. cjhuzkhf> 

gupRr; rPl;L tiuglq;fs; rPuw;w tiuglq;fshff; fUjg;gLfpd;wd 

,jdhy;> xt;nthU vz;izAk; vLj;Jf; nfhs;tjw;F mNj tha;g;G 

cs;sJ. ,NjNghy;> epahakhd ehzaj;jpd; Rz;b vwp;tjd; tpistpd; 

kjpg;ghdJ rPuw;wjhf ,Uf;fpwJ> Vndd;why; xU jiy my;yJ G+ 

tpOtjw;F mNj tha;g;G kl;LNk cs;sJ.

xU rPuw;w khwp  gz;Grhu;e;j my;yJ  mstplf;$ba  khwpahf 

,Uf;fyhk;. gz;Grhu;e;j  rPuw;w khwpfs; tifg;gLj;jg;gl;l gjpy;fis 

toq;Fjy; fhuzkhf mjd; gjpy;fs; xU tifapypUe;J kw;nwhU 

tiff;F nghUe;Jk;. cjhuzkhf> 'ePq;fs; jw;NghJ Ntiyapy;yhky; 

,Uf;fpwPu;fsh?" vd;w Nfs;tpapd; gjpy;> 'Mk;' my;yJ ',y;iy' vd;w 
tiffspy; nghUe;Jk;. kWGwk;> mstplf;$ba rPuw;w khwpfs; vz; 

gjpy;fis mspf;fpd;wd. cjhuzkhf> 'cq;fs; tPl;by; vj;jid 

miwfs; cs;sd?' my;yJ 'FLk;gj;jpy; vj;jid Foe;ijfs; 

cs;sdu;?' vd;w Nfs;tpfSf;fhd gjpy;fs; vz; kjpg;Gfspy; ,Uf;Fk;. 
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NkYk;> ,e;j kjpg;Gfs; KO vz;fshf ,Ug;gjhy; jdpj;Jtkhd 

kjpg;Gfs; vd;W fUjg;gLfpwJ. ,it jdpj;jdpahd msT rPuw;w 

khWghLfspd; kjpg;Gfs; MFk;. kWGwk;> 'ePq;fs; vg;gb caukhf 

,Uf;fpwPu;fs;?' my;yJ 'ePq;fs; vt;tsT vilAs;stu;fs;?' Nghd;w 
Nfs;tpfSf;fhd gjpy;fs; mstplf;$ba rPuw;w khwpfspd; kjpg;Gfshf 

,Uf;Fk;> Vnddpy; ,e;j kjpg;Gfs; mstplg;gLfpd;wd> Mdhy; 

fzf;fplg;gLtjpy;iy ,e;j tif khwpfs; rpy cjhuzq;fs;:

(i)	 gz;Grhu;e;j rPuw;w khwpfs;

•• tFg;gpy; khztu;fspd; ghypdk;.

•• fy;Y}upapy; xU Mrpupa cWg;gpdupd; murpay; mq;fPfhuk;.

•• ehl;bd; nghUshjhu epiyikfs; gw;wpa nghUshjhu 

ty;Ydu;fspd; fUj;Jf;fs;.

(ii) mstplf;$ba rPuw;w khwpfs;

(a) jdpj;j mstpyhd rPuw;w khwpfs;

•• khehl;by; fye;Jnfhs;Sk; egu;fspd; vz;zpf;if.

•• Fspu;rhjd ngl;bapy; Kl;ilfspd; vz;zpf;if.

•• Nfhil Kfhkpy; Foe;ijfspd; vz;zpf;if.

(b) njhlu;r;rpahd mstpyhd rPuw;w khwpfs;

•• moF Nghl;bapy; khjpupfspd; cauq;fs;.

•• gj;jpa czT jpl;lj;jpy; NrUfpd;w kf;fspd; vilfs;.

•• Fwpg;gpl;l cw;gj;jpapy; cw;gj;jp nra;ag;gl;l v/F fk;gpfspd; 

ePsk;.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. epuyhf;f cj;jpfs; ahit? cjhuzq;fs; nfhLq;fs;

2. ,ilf;fzpg;G kw;Wk; xg;gPL vd;why; vd;d?

3. xU khjpup vd;why; vd;d?

4. jdpj;j khwpfs; vd;why; vd;d?

1.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1. epuyhf;f El;gq;fs; (my;yJ nghJthf nray;Kiwfs; 

Muha;r;rp my;yJ rhjhuz OR vd;W tptupf;fg;gLfpwJ) etPd 
fhyq;fspy; KbntLf;Fk; jahupg;ghsu;fshy; gad;gLj;jg;gLk; 

khjpupfspd; fl;bl El;gq;fs; MFk;. mit Neupay; epfo;r;rpfs;> 

tpisahl;Lfs; Nfhl;ghL> cUtfg;gLj;Jjy;> gpiza gFg;gha;T> 

tupir Nfhl;ghL Vida xj;j El;gq;fs; Nghd;w gy tifahd 

El;gq;fis cs;slf;fpajhFk;.
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2. ,ilr;nrUfy; vd;gJ> Fwpg;gpl;l rpy mDkhdq;fs; %yk;> xU 

rpy mDkhdq;fs; vd;w Gs;sptptu cj;jp MFk;. nghJgLj;Jjy; 

nfhLf;fg;gl;l Gs;sp tptuq;fs;> nfhLf;fg;gl;l juTf;F ntspNa 

cs;s Gs;sp tptuq;fis toq;FfpwJ.

3. xU khjpup vd;gJ xU mikg;gpd; my;yJ xU nghUspd; 

gpujpepjpj;Jtk;> rpy tbtj;jpy; cs;s xU ajhu;j;jkhd 

R+o;epiyia> mjd; mikg;igg; gw;wp tpsf;Ftjw;F 

cUthf;fg;gl;lJ. mJ vspjhf;FfpwJ cz;ikahd tho;f;if 

epiyikia mJ gpujpgypf;fpwJ.

4. jdpj;jpaq;Fk; khwpyp vd;gJ xU vz;zf;$ba my;yJ 

jdpj;jpaq;Fk; tuk;gpw;Fs; kl;LNk ,Uf;Fk;.

1.7 RUf;fk;

•• msT Kiwfs; xU tzpf/epWtdj;jpd; md;whl KbT vLf;Fk; 

nray;Kiw cjTk; Gs;spapay; kw;Wk; nray;ghl;L Ma;T 

El;gq;fs; Fwpf;fpwJ.

•• xU khjpup vd;gJ xU mikg;G my;yJ xU 

nghUspd; gpujpepjpj;Jtk;> rpy tbtj;jpy; cs;s xU  

rhjhuzkhd R+o;epiyia> mjd; mikg;igg; gw;wp tpsf;Ftjw;F 

cUthf;fg;gl;lJ.

•• ,aw;gpay; khjpupfs;> njhlupir khjpupfs;> fzpj khjpupfs; 

Nghd;w gy;NtW tifahd khjpupfs; cs;sd.

•• xU khjpup fl;Ltjpy; gy;NtW gbfs; rpf;fy; cUthf;fk;> 

khjpupia fl;LtJ> khjpupapd; jPu;T> Nrhjid kw;Wk; ,Wjp 

nrayhf;fk; Mfpait mlq;Fk;.

•• Fwpg;gpl;l gpur;rid KOtJk; mNj kjpg;ig jf;f itf;Fk; 

rpd;dk; xU khwpyp vdg;gLfpwJ.

1.8 Kf;fpa fUj;Jg;gbkq;fs;

••  nray;Kiw fl;Lg;ghL: nghUl;fis juk; guhkupf;f njhopy;Jiw 

Gs;spapay; fUtpfs; gad;ghLfshFk;.

••  xg;Gik khjpup: xg;Gik khjpup xU cz;ikahd nghUs; my;yJ 

xU R+oy; gpujpepjpj;Jtkhf cs;sJ> Mdhy; nghUs; my;yJ 

R+o;epiy mNj Njhw;wk; ,y;yhky;, ,e;j khjpup cz;ikahd 

mikg;ig Nghy; ,y;iy. Mdhy; mJ Nghy; nray;gLfpwJ.

••  xU Neuhd khjpupfs;: midj;J $WfspYk;> me;j Kd;khjpupapd; 

gz;G khjpupfs; khjpupapd; Neu;Nfhl;L elj;ij kw;Wk; cwTfshFk;.

••  tu;j;jf gupkhw;wk;  tu;j;jf gupkhw;wk; (my;yJ gupkhw;wk;) 
kw;nwhU juk; my;yJ mk;rj;ij ngWtjw;fhf jpUk;g VjhtJ 

xU juk; my;yJ mk;rj;ij ,oe;J xU R+oy; cs;sJ. mJ xU 
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Fwpg;gpl;l Nju;T jiyfPohf kw;Wk; vjpu;kiwahf ,uz;L KO 

GupjYf;F xU KbT Fwpf;fpwJ

1.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1. rpf;fy; cUthf;Fjy; gw;wp rpW Fwpg;G tiuf.

2. khjpupfis gad;gLj;Jtjw;fhd rpy fhuzq;fis gl;baypL.

3. msT El;gq;fspd; rpy FiwghLfs; ahit?

4. xOq;fw;w khWghLfs; vd;why; vd;d?

neL tpil tpdhf;fs;

1. Nkyhz;ik eilKiwfspy; cs;s msT Ma;tpd; 

Kf;fpaj;Jtj;ij gFg;gha;T nra;f.

2. khjpupfis gad;gLj;Jtjw;fhd fhuzq;fisAk; mtw;iw 

tsu;f;Fk; KiwfisAk; tpsf;Ff.

1.10 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ gjpg;G. 

GJby;yp: gpnud;il];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 
rd;];.

Fg;jh> P.K.> D.S. `puh. 2002. nray;ghLfs; Muha;r;rp mwpKfk;. 

GJby;yp: S. re;j;&Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp> S. 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: tpfh]; 

gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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mikg;G

2.0 mwpKfk;

2.1 Nehf;fq;fs;

2.2 tifaPl;ly;

2.3 njhifaPl;ly;

2.4 tzpf rpf;fy;fis Nju;TKiwgLj;Jtjpy; tifaPl;lypd; 

gq;F

2.5 tzpf jPu;T fhzy; kw;Wk; Muha;r;rpapy; Gs;sp tpguq;fspd; 

gq;F

2.5.1 juT Nrfupg;G> ml;ltizg;gLj;jy; kw;Wk; toq;fy;

2.5.2 kj;jpa Jiwapd; eltbf;iffs;

2.5.3 tiugl gpujpepjpj;Jtk;

2.5.4 rpjwypd; eltbf;iffs;

2.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

2.7 RUf;fk;

2.8 Kf;fpa fUj;Jg;gbkq;fs;

2.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

2.10 NkYk; gbf;f

2.0 mwpKfk;

njhifaPl;ly; kw;Wk; tifaPl;ly; Ez;fzpjj;jpd; ,uz;L 

mbg;gil fUj;Jf;fs; MFk;. mit khw;wj;ij Ma;T nra;fpd;wd. 

Ez;fzpjkhdJ mwptpay;> nghUshjhuk;> epjp> nghwpapay; Nghd;w 

gy Jiwfspy; gytpjkhd gad;ghLfisf; nfhz;Ls;sJ.

NtWghLfs; vd;gJ topg;nghUs; fzf;fpLtjw;fhd ,aw;fzpj 

nray;Kiw MFk;. topnghUspd; nray;ghL vd;gJ nfhLf;fg;gl;l 

Gs;spapy; tisT  my;yJ rha;T (tiuglk;) MFk;. xUikg;ghL vd;gJ 

jpl;ltl;lkhd xUq;fpize;j my;yJ fhytiuaw;w xUikg;ghl;il 

fzf;fpLtjw;fhd nray;KiwahFk;.

2.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;,
•• tifaPl;ly; kw;Wk; njhifaPl;ly; Mfpatw;iw NtWgLj;j 

KbAk;

•• tpahghu rpf;fy;fisj; Nju;T nra;tjw;fhd NtWghLfisg; 

gad;gLj;j KbAk;
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•• tzpf KbT  kw;Wk; Muha;r;rp Mfpatw;wpy; gad;gLj;jg;gLk; 

Gs;sptptuq;fis Gupe;J nfhs;s KbAk;

2.2 tifaPl;ly;

y ,d; rhu;ghf x ,Uf;f Ntz;Lk;. ehk; x xU RahjPd khwp kw;Wk; y 
rhu;G khwp miof;fpNwhk;.

Fwpg;G: x RahjPdkhf ,Ug;gjw;Fk; y rhu;e;jpUg;gjw;Fk; ve;jnthU GdpjKk; ,y;iy. 

,J ehk; mDkjpf;fpd;w ve;j khwpapd; kjpg;ig rhu;e;Js;sJ> gpd;du; me;j kjpg;igg; 

nghUj;J> kw;w khwpapd; kjpg;ig jPu;khdpf;fTk;. y = x2 ,y;> x vd;gJ xU rhu;gw;w 

khwp kw;Wk; y rhu;GilaJ> mNjrkak; mNj nray;ghL x = y  vd vOjg;glyhk;. 

,g;NghJ y vd;gJ xU khwpyp khwp> x vd;gJ rhu;G khwp. mj;jifa xU 'jiyfPo;' 

vg;NghJk; rhj;jpakpy;iy. vLj;Jf;fhl;lhf> y = sin x + x3 + log x + x1 / 2 vdpy; y ,d; 
mbg;gilapy; x ia  fz;Lgpbf;f ,ayhJ.

X ,d; kjpg;Gld; f (x) ,d; NtWgl;l Fzfk;

ehk;				   ( )y f x= 			   (2.1)

kw;Wk; x ,y; x + δx Mf khw;wTk;. y ,y; cs;s δy khw;wk; ,Ue;jhy;>

				    ( )y y f x xδ δ+ = +
		  (2.2)

rkd;ghLfs; (2.1) kw;Wk; (2.2)

( ) ( )y f x x f xδ δ= + −

⇒	 	 		
( ) ( )f x x f xy

x x
δδ

δ δ
+ −

=

( ) ( )
0x

f x x f x
Lim

xδ

δ
δ→

+ −
 ,J ,Ue;jhy;> x d; kjpg;Gld; y d; 

khWgl;l Fzfk; 

dy
dx  vd vOjg;gLfpwJ.

,jdhy;> 
( ) ( )

5 0 5 0x x

f x x f xdy yLim Lim
dx x x

δδ
δ δ→ →

+ −
= =

f (x), ,y; x = a tiuaWf;fg;gl Ntz;Lk;. x = a ,y; f (x) ,d; tifg;ghL 
tiuaWf;fg;gLk; NghJ

( ) ( )
0h

f a h f a
Lim

h→

+ − ,e;j tuk;ig toq;FfpwJ> gpd;du; mJ f'(a) vd;W

vOjg;gLfpwJ> my;yJ 
x a

dy
dx =

 
 
   
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ehk; rpy Neuq;fspy; tiuaiwia 

( ) ( ) ( )'

x a

f x f a
f a Lim

x a→

−
=

−  vd 

vOjyhk;>

Fwpg;G: f '(a) Kjypy; 
dy
dx

 ia fz;Lgpbj;J mjd; gpd; mjpy;

itj;J> x = a vd kjpg;gPL nra;ayhk;.

FwpaPL: 
dy
dx  

 vd;gJ y’ my;yJ y1 vdTk; Fwpf;fg;gLfpwJ my;yJ dy 
my;yJ f ′ (x) y; y = f (x) vd Fwpf;fg;gLfpwJ

vLj;Jf;fhl;L 2.1: fz;Lgpbf;f 
dy
dx  

kw;Wk; 
3x

dy
dx =

 
 
   

Mf 
3y x=

jPu;T: ehk; y = x3. ngWfpNwhk;
x y; cs;s khw;wj;ij δx vdTk;, y y; cs;s δy khw;wj;ij 

vdTk; mDkjpf;fTk;.

gpd;du; ( )3y y x xδ δ+ = +

 ⇒			   ( ) ( )3 3 3y x x y x x xδ δ δ= + − = + −

			   ( ) ( ) ( )2 323 3x x x x xδ δ δ= + +

⇒			   ( ) ( )223 3y x x x x
x

δ δ δ
δ

= + +

,jd; tpisthf, 2

5 0
3

x

dy yLim x
dx x

δ
δ→

= =

NkYk;, 2

3

3.3 27
x

dy
dx =

  = = 
 

vLj;Jf;fhl;L 2.2: y = | x | 
 
vd;W fhl;lTk,; 

dy
dx  y; x = 0 vd ,y;iy.

jPu;T : 

dy
dx  y; x = 0 ,Ue;jhy;> gpwF

			   ( ) ( )0 0f h f
Lim

h
+ −

 cs;sJ.

mjdhy;> 
( ) ( ) ( ) ( )

0 0

0 0 0 0
h h

f h f f h f
Lim Lim

h h→ + → +

+ − − −
=

−
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,g;NghJ> ( )0f h h+ =

mjdhy;> 
( ) ( )

0 0 0

00 0
1

h h h

hf h f hLim Lim Lim
h h h→ + → + → +

−+ −
= = =

NkYk;> 
( ) ( )

0 0

00 0
h h

hf h f
Lim Lim

h h→ + → +

− −− −
=

− −

					   
0

1
h

hLim
h→ +

= = −
−

vdNt> 
( ) ( ) ( ) ( )

0 0

0 0 0 0
h h

f h f f h f
Lim Lim

h h→ − → +

+ − − −
≠

−

,jd; tpisthf 
( ) ( )

0

0 0
h

f h f
Lim

h→

+
 ,y;iy.

Fwpg;Gfs;: 1. xU nray;ghL  f (x) vd;gJ x = a y; mjd; rhu;G  x = a vd 
,Ue;jhy; rhu;gpd;ik my;yJ NtWg;gLj;Jjy; vdf; $wg;gLfpwJ

2. xU khWgLk; nray;ghL vd;gJ mtrpak;.

Mjhuk;: f (x) y; x = a NtWglyhk;.

gpd;du;> 
( ) ( )

0h

f a h f a
Lim

h→

+ −
 l f;F rkk; vd;W nrhy;yg;gLfpwJ.

		

( ) ( ) ( )0 0
0

h h

f a h f a
Lim h Lim l

h→ →

+ −
= =

⇒			   ( ) ( )
0

0
h
Lim f a h f a
→

+ − =     
⇒

 
( ) ( )

0h
Lim f a h f a
→

+ =

⇒			   ( ) ( )
0h

Lim f x f a
→

=
h Neu;kiw my;yJ vjpu;kiwahf ,Uf;f KbAk;.

NtWtpjkhff; $wpdhy; f (x) vd;gJ x = a y; njhlu;r;rpahf 
,Uf;Fk;.

3. Fwpg;G 2 y; cs;s tpthjq;fisg; gw;wp nghJthf NgRtJ 

cz;ik ,y;iy.

2.3 njhifaPl;ly; 

NtWghLfisf; fw;Wf;nfhz;l gpwF> ehk; ,g;NghJ 'jiyfPo;' 

nray;ghl;bw;F tUfpNwhk;> mjhtJ njhifaPl;ly;. njhifaPl;ly;  
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tiuaiwf;F xU Jy;ypakhd tbtk; nfhLf;f> ehk; ftdpf;f: g (x) 
vd;gJ x d; xU nray;ghL,

( ) ( )d g x f x
dx

=

gpd;du;> ehk; xUq;fpize;j f (x) MdJ x ia nghWj;J g (x ). 
nray;ghL tiuaWf;fg;gl;lJ. ,J Fwpg;gPL tbtpy; itf;fg;gl;Ls;sJ.

( ) ( )f x dx g x=∫
,e;j f (x) njhifaPl;Lr; nray;ghL vdg;gLfpwJ. dx ,Ug;gJ> x 

,d; kjpg;Gld; xUq;fpizg;G Nkw;nfhs;sg;gLfpwJ vd;W epidTgLj;j 

Ntz;Lk;.

cjhuzkhf>
 

sin cosd x x
dx

=

cos sinxdx x=∫
xUq;fpizg;G tiuaiwapd; xU Neub tpisthf gy gyd;fis 

ehk; ngWfpNwhk;> mtw;iw 'R+j;jpuq;fs;' vdf; fUjyhk;. ,j;jifa 

juepiyfspd; gl;bay; nfhLf;fg;gl;Ls;sJ:

(1) 1dx x=∫  			 
Vnddpy; ( ) 1d x

dx
=

(2) ( )
1

1
1

n
n xx dx n

n

+

= ≠ −
+∫

 	
Vnddpy; 

1

, 1
1

n
nd x x n

dx n

+ 
= ≠ − + 

(3) 
1 logdx x
x

=∫
 		

Vnddpy; ( ) 1logd x
dx x

=

(4) 
x xe dx e=∫  		

Vnddpy; ( )x xd e e
dx

=

(5) sin cosxdx x= −∫  	
Vnddpy; ( )cos sind x x

dx
− =

(6) cos sinx dx x=∫
 		

Vnddpy; ( )sin cosd x x
dx

=

(7) 
2sec tanxdx x=∫  		

Vnddpy; ( ) 2tan secd x x
dx

=

(8) 
2cos cotec xdx x= −∫  		

Vnddpy; ( ) 2cot cosd x ec x
dx

− =

(9) sec tan secx xdx x=∫  		
Vnddpy; ( )sec sec tand x x x

dx
=
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Vnddpy; ( cos ) cos cotd ec x ec x x

dx
− =

(11) 1

2

1 sin
1

dx x
x

−=
−

∫
	

	 Vnddpy; ( )1

2

1sin
1

d x
dx x

− =
−

(12) 
1

2

1 tan
1

dx x
x

−=
+∫  		

Vnddpy; ( )1
2

1tan
1

d x
dx x

− =
+

(13) 
1

2

1 sec
1

dx x
x x

−=
−

∫
 		

Vnddpy; ( )1

2

1sec
1

d x
dx x x

− =
+

(14) 
( )log1 ax b

dx
ax b a

+
=

+  		
Vnddpy; 

( )log 1ax bd
dx a ax b

+ 
=  + 

(15) ( ) ( ) ( )
1

1 1
1

n
n ax b

ax b dx n
n a

++
+ = ⋅ ≠ −

+∫ 	
Vnddpy; ( )

( ) ( )
1

, 1
1

n
nax bd ax b n

dx a n

++
= + ≠ −

+

(16) 
log

x
x aa dx

a
=∫

 			 
Vnddpy; logx xd a a a

dx
=

,e;j epiyapy; xU Mr;rupak; ,Uf;fyhk;> Vnddpy;

( )sin 4 cosd x x
dx

+ =

gpd;du; tiuaiw %yk;> Vd; cos x dx∫  (sin 4)x+  my;y? cz;ikapy;> 

vz; 4 gw;wp kpf cau;e;jjhf xd;Wk; ,y;iy> mJ ve;jnthU 

epiyapYk; ,Ue;jpUf;fyhk;. ,e;j tiuaiwf;F xU rpwpa khw;wj;ij 

,J Vw;gLj;JfpwJ.

ehk; ,g;NghJ njhifaPl;ly; tiuaWf;fpNwhk;:

vd;why; ( ) ( )d g x f x
dx

=

gpd;du; ( ) ( )f x dx g x c= +∫
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,q;F C MdJ xUq;fpize;j khwpyp vd miof;fg;gLfpwJ. 

ntspg;gilahf> c d; kjpg;G VJk; ,Uf;f KbAk; kw;Wk;  xU 

xUq;fpize;j nray;ghL  jdpg;gl;L ,y;iy! Mdhy; ,q;Nf xU  

tp\ak; nrhy;yyhk;> xNu nray;ghLfspd; ve;j ,uz;L 

xUq;fpizg;GfSk; xU khwpyp %yk; NtWgLfpd;wd.

C vd;gJ kjpg;G G+[;ak; vd;gjhy;> g (x) vd;gJ ( )f x dx∫ ; kjpg;Gfspy; 

xd;whFk;. tof;fj;jpd; %yk;> xUq;fpizg;G epiyahdJ (mJ 

,Ug;gpDk;) vd  ehk; vOj khl;Nlhk;> kw;Wk; ,jdhy; 
( ) ( )f x dx g x=∫

 vd 

ek; tiuaiw cs;sJ.

NkNy Fwpg;gplg;gl;bUg;gJ tiuaiwaw;w 

njhifaPl;ly;   (tiuaw;wJ> Vndd;why; njhifaPl;ly 

epiyg;ghl;il vOJtjd; %yk; ehk; xU KOikahd kjpg;ig 

KOikahf xUq;fpizf;ftpy;iy) ehk; xU njhifaPl;ly;  

tiuaiwia nfhLg;Nghk;.

2.4 tzpf rpf;fy;fis Nju;TKiw gLj;Jtjpy; 

tifaPl;lypd; gq;F

p vd;gJ tpiyahfTk;  x vd;gJ Nfhupa msthfTk; ,Uf;fl;Lk;. 

tisT x = f (p) vd;gJ “Njit tisT” MFk;. ,J nghJthf Njit 

FiwAk; nghOJ tpiyfspd; mjpfupg;ig Nghy fPo;Nehf;fp rupfpwJ.

kWgbAk;> p vd;gJ tpiyahfTk; kw;Wk; x vd;gJ  toq;fg;gl;l 

msthfTk; ,Uf;fl;Lk;. ,q;F tisT x = g(p) vd;gJ 

“tpepNahf tisT" vdg;gLfpwJ. ,J mbf;fb tpepNahfj;jpd; 

vz;zpf;if mjpfupf;Fk; NghJ> ,yhgkPl;Lgtu;fs; tpiyia  

mjpfupg;gu;> vdNt tpepNahf tisT mbf;fb Nky;Nehf;fp rupfpwJ.

tiuglj; jhspy; ,uz;L tisTfisf; fhz;Nghk;

,uz;L tisTfs; re;jpj;J ,Ue;jhy;> ehk; xU nghUshjhu rkepiyia  

(ntl;Lk; Gs;spapy;) mile;Njhk; vdyhk;.

,U tisTfSk; xd;iwnahd;W re;jpf;fhky; Nghfyhk;> mjhtJ> 

nghUshjhu rkepiy vg;NghJk; ngwg;glhJ.
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glk; 2.1 toq;fy; kw;Wk; Njit tisT

tUtha; tisTfs;:

x = f (p) vd;gJ NfhU tisT> kw;Wk; x d;  rhu;ghf p ia ntspg;gLj;j 
KbAkhdhy;> p = g (x) vdpy; nray;ghL g vd;gJ f ,d; Neu;khW 
vd;W miof;fg;gLfpwJ. ,e;j myFf;Fs;shd rpf;fy;fspy;> xt;nthU 

Nfhupf;if nray;ghLf;Fk; f vg;NghJk; xU jiyfPo; cs;sJ. vdNt> 

ehk; vOjyhk;,
x = f (p) mj;Jld; p = g (x).

x kw;Wk; p ,d; cw;gj;jp R ,q;F "nkhj;j tUtha;" vd;W 

miof;fg;gLfpwJ.

Mifahy; R = xp ,q;F x vd;gJ Njit kw;Wk; p vd;gJ tpiy 
MFk;. vdNt ehk; R = p f p) = x g (x) ,t;thW vOjyhk;.

nkhj;j tUtha; nray;ghL R = x g (x) vd tiuaWf;fg;gLfpwJ> NkYk; 

x-mr;rpy; x ia mstpLfpNwhk; kw;Wk; y mr;rpy; R mstpLfpNwhk; 

vd;why;> ehk; tisit y = x g (x) vdTk; njhFf;fyhk;.
,e;j tisT “nkhj;j tUtha; tisT" vdg;gLfpwJ.
nryT nray;ghL:

nryT c MdJ ,uz;L gFjpfshy; MdJ> mjhtJ epiyahd nryT 

kw;Wk; epiyaw;w nryT. epiyahd nryTfs; cw;gj;jp mstpd; 

khw;wj;jhy; ghjpf;fg;glhjit. xU ntspaPl;L epWtdk; cs;sJ vd;W 

itj;Jf;nfhs;Nthk;> epWtdk; mike;Js;s fl;blj;jpd; thlif xU 

epiyahd nryT MFk; (Gj;jfq;fspd; vz;zpf;ifAk; mjpfupf;fpwJ 

my;yJ FiwfpwJ). ,NjNghy;> gzpaku;j;jg;gl;l kf;fspd; rk;gsk; 

xU epiyahd nryT MFk; (cw;gj;jp G+[;akhf ,Ue;jhYk; $l).

kWGwk;> mr;rpLk; fhfpj nryT xU epiyaw;w nrythFk;>NkYk;> 

mit ntspapLtjw;F $Ljy; Gj;jfq;fs; Njitg;gLfpwJ.

Mifahy;> C = VC + FC
,q;F C vd;gJ nkhj;j nrythfTk;> VC epiyaw;w nrythFk; 

kw;Wk; FC epiyahd nrythFk; ,Uf;fpd;wd.
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2.5 tzpf jPu;T fhzy; kw;Wk; Muha;r;rpapy; 

Gs;sptpguq;fspd; gq;F.

2.5.1 juT Nrfupg;G> ml;ltizg;gLj;jy; kw;Wk; toq;fy;

Mjhuq;fs; gad;gLj;jg;gLj;Jtij nghWj;J Gs;sptptu juit 

,uz;L gpupTfspd; fPo; tifg;gLj;jg;glyhk;> mitfshtd:

(a) Kjd;ik juT. xU Fwpg;gpl;l tprhuiz 

my;yJ Ma;T Nehf;fj;jpw;fhf 

tprhuizahsuhy; Nrfupf;fg;gl;l juT "Kjd;ik juT" 

vd;W miof;fg;gLfpwJ. ,J Nghd;w juT gq;fpdpy; 

mryhdJ jdpegu;fshy; my;yJ Muha;r;rp epWtdq;fs; 

elj;jg;gLk; Ma;Tfs; %yk; cUthf;fg;gLfpd;wd> 

cjhuzkhf> xU Muha;r;rpahsu; ngz;fs; fUf;fiyg;G gw;wp 

vd;d epidf;fpwhu;fs; vd;gij njupe;J nfhs;s Mu;tkhf 

cs;shu; vdpy;, mjid gw;wpa fUj;J fzpg;G xd;wpid 

vLj;J nfhs;SjYk; kw;Wk; rk;ge;jg;gl;l Nfs;tpfisf; 

ngz;fsplk; Nfl;L> mtu;fspd; fUj;Jf;fisg; gw;wpa 

jfty;fis Nrfupf;fg;gLj;jYk; Ntz;Lk;. ,t;thwhf 

Nrfupf;fg;gl;l ,j;jfty; juT, Kjd;ik juTfshf 

fUjg;gLk;.

(b) ,uz;lhk;epiy juT. xU Gyd;tprhuizahsu; Vw;fdNt 

cs;s kw;wtu;fs; Nrfupj;j juTfisg; gad;gLj;Jthu; 

vdpy; mj;jifa juT, ,uz;lhk; epiy juT vd;W 

miof;fg;gLfpwJ. ,e;jj; juT ,J Nrfupf;fg;gLk; 

epWtdj;jpw;fhd Kjd;ik juT kw;Wk; jdJ nrhe;j 

Nehf;fq;fSf;fhf ,e;jj; juitg; gad;gLj;Jk; 

kw;wtu;fSf;fhd ,uz;lhk; ju juT MFk;. gj;jpupiffs;> 

mwpf;iffs;> murhq;f ntspaPLfs;> njhopy;rhu; kw;Wk; 

Muha;r;rp epWtdq;fspd; ntspaPLfs;> kw;Wk; gytw;wpy; 

,uz;lhk; epiy juTfisg; ngwyhk;. cjhuzkhf> 

xU Muha;r;rpahsu; gy;NtW gpuhe;jpaq;fspd; thdpiy 

Fwpj;J Ma;T nra;a tpUk;gpdhy;> thdpay; Jiwapd; 

gjpTfspypUe;J Njitahd jfty;fis my;yJ juit 

mtu; ngw KbAk;. ,uz;lhk;epiy juT gzk; kw;Wk; Neu 

mbg;gilapy; Nrfupf;f Fiwthf ,Ue;jhYk;> ,e;j jutpd; 

juk; rpy R+o;epiyfspy; $l rpwg;ghf ,Uf;Fk;> Vnddpy; 

me;j Nehf;fj;jpw;fhf Fwpg;ghf gapw;rpaspf;fg;gl;l 

egu;fs; mij Nrfupj;jpUf;fyhk;. Kjd;ik juT Nrfupg;G 

epWtdj;jpd; ek;gfj;jd;ikiaAk; tpku;rd uPjpahf 

Muha;tJ mtrpak;.

2.5.2 kj;jpa Jiwapd; eltbf;iffs;

ehk; Nrfupf;Fk; juTfs; tiugl Kiwapy; my;yJ tiuglq;fshf  

toq;fpdhy;> mtw;iw vspjhf Gupe;Jnfhs;s KbAk;. tiuglq;fs; 

kw;Wk; tiuglq;fs; jutpd; msT> FOf;fs;> Nghf;Ffs; kw;Wk; 
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tbtq;fspd; fhl;rp mwpFwpfis nfhLf;fpd;wd. ,e;j Kf;fpakhd 

mk;rq;fs; tiuglq;fspd; tbtj;jpy; ,d;Dk; vspikahf 

toq;fg;gLfpd;wd. NkYk;> tiuglq;fs; juT ,uz;L my;yJ mjw;F 

Nkw;gl;l njhFg;GfSf;F ,ilNa xg;gpl;l cjTfpwJ.

tiuglq;fs; njspthf thrpf;fTk; kw;Wk; vspjhf Gupe;Jnfhs;Sk; 

gbahfTk; ,Uf;f Ntz;Lk;. mNj tiuglj;jpy; mjpfkhd jfty;fs; 

fhl;lg;glf;$lhJ. ,y;iynadpy;> ,J rpf;fyhd kw;Wk; Fog;gkhdjhf 

,Uf;fyhk;. xt;nthU tiuglKk; xU RUf;fkhd kw;Wk; Rakjpg;gPl;L 

jiyg;ig cs;slf;fpajhf ,Uf;f Ntz;Lk;. tpsf;f tiuglj;jpd; 

tpisthd tpsf;fg;glk; rupahd msitf; nfhz;bUf;Fk; tpjj;jpy; 

Nju;T nra;ag;gl Ntz;Lk;. nrq;Fj;J kw;Wk; fpilkl;l mr;rpy; 

,ilntspfs; rk msT ,Uf;f Ntz;Lk;; ,y;iynadpy;> rpijTfs; 

Vw;glyhk;.

tiuglq;fs; jdpj;Jtkhd juit tpsf;Ftjw;F kpfTk; 

nghUj;jkhditahFk;> mNj rkak; njhlu;r;rpahd juTfs; 

tiuglq;fshy; rpwg;ghf Fwpg;gplg;gLfpd;wd. nghJthf gad;gLj;jg;gLk; 

tpsf;fg;gl kw;Wk; tiugl gpujpepjpj;Jt Kiwfs; gpd;tUkhW.

1. tpsf;fg;gl gpujpepjpj;Jtk;

(a) gl;il tiuglk; (b) tl;l tpsf;fg;glk; (c) cUtg;glk;

2. tiugl gpujpepjpj;Jtk;

(a) nrt;tfg;glk; (b) mjpu;ntz; gyNfhzk;

(c) Ftpkhw;W mjpu;ntz; tisT (Ogive)
,it xt;nthd;Wk; fPNo RUf;fkhf tptupf;fg;gl;L tpsf;fg;gl;Ls;sJ.

tpsf;fg;gl gpujpepjpj;Jtk;

(a) gl;il tiuglk;: gl;ilfs; vspa nrq;Fj;J NfhLfs; ,q;F 

gl;ilfspd; ePsq;fs; mtw;wpd; njhlu;Gila vz;kjpg;G kjpg;Gfs; 

tpfpjj;jpy; cs;sd. gl;ilapd; mfyk; Kf;fpakw;wJ> Mdhy; midj;J 

gl;ilfSk; xNu mfyj;ij nfhz;bUf;f Ntz;Lk;> mjdhy; thrfiu 

Fog;gf;$lhJ. $Ljyhf> gl;ilfs; rkkhd ,ilntspapy; ,Uf;f 

Ntz;Lk;.

vLj;Jf;fhl;L 2.3: gpd;tUk; tUtha; nkhj;j tUthiaf; 

nfhz;bUg;gjhff; nfhs;Sq;fs; 1989> 1990 kw;Wk; 1991 Mz;Lfspy; 

XYZ epWtdj;jpy; ($100>000.00).

Mz;L 1989 1990 1991

tUtha; 110 95 65

,e;j jutpw;fhd xU gl;il tiuglj;ij cUthf;fTk;.

jPu;T: nrq;Fj;J mr;ir (Y-mr;R) kw;Wk; fpilkl;l mr;rpy; (X- mr;R) 

Fwpg;gplg;gl;l Mz;Lfspy; gpujpepjpj;Jtk; nra;ag;gl;l tUtha;fspd; 

gpd;tUkhW ,e;jj; jutpw;fhd ghu;it tiuglk; cUthf;fg;glyhk;.
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tiuglj;jpy; fhl;lg;gLk; jftypd; tiffisg; nghWj;J 

tiuag;gl;l gl;ilfs; NkYk; Jizg;gpupTfshf gpupf;fg;gLfpd;wd. 

ehk; xU gl;bapy; %d;W ntt;NtW Jizg;gpupTfis toq;Ffpd;wd. 

gpd;tUk; vLj;Jf;fhl;by; ,J njspthFk;.

vLj;Jf;fhl;L 2.4: %d;W tiffSf;F Jizg;gpupT gl;il tpsf;fg;glk; 

xd;iw cUthf;Fq;fs; 1988> 1989> 1990 kw;Wk; 1991 Mfpa Mz;Lfspy; 

ehd;F FLk;gq;fSf;F lhyu;fs; nrytpy; nrytpdq;fs; fPNo 

jug;gl;Ls;sd:

Mz;L czT fy;tp kw;wit nkhj;jk;

1988 3000 2000 3000 8000

1989 3500 3000 4000 10500

1990 4000 3500 5000 12500

1991 5000 5000 6000 16000

jPu;T: Jizg;gpupT gl;il tpsf;fg;glk; gpd;tUkhW:
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(b) tl;l tpsf;fg;glk;: ,e;j tifapyhd tiuglk; mjd; nkhj;j 

ghfq;fis nkhj;jkhf gpupj;J fhl;l ekf;F cjTfpwJ. tiuglk; 

xU tl;lk; tbtj;jpy; cs;sJ> NkYk; KO tl;lj;ijg; NghyTk; 

cs;sJ> Vnddpy; KO tiuglKk; xU tl;lk; Nghd;wJ kw;Wk; 

$Wfs; mjd; Jz;Lfis ntl;Lfpd;wd. Jz;Lfspd; msT KOik 

gFjpapd; tpfpjj;ij gpujpgypf;fpwJ.

vLj;Jf;fhl;L 2.5: gpd;tUk; tPLfs; xU tPl;bd; fl;Lkhd nryTf;F 

njhlu;Gilait. mjpy; nrytopf;fg;gLk; gy;NtW nryTfs; nkhj;j 

nrytpd; rjtPjq;fshf Fwpg;gplg;gLfpd;wd.

nghUl;fs; njhopyhsu; rpnkz;l;> 

nrq;fy;fs;

v/F kuk;, 
fz;zhb

,ju

% nrytpdk; 25 30 15 20 10

jPu;T: ,e;j jutpd; tl;l tpsf;fg;glk; gpd;tUkhW:

tl;l tiuglq;fs; xg;gPl;L fhuzq;fSf;fhf kpfTk; gaDs;sjhf 

,Uf;Fk;> Fwpg;ghf rpy $Wfs; cs;sd. gy $Wfs; ,Ue;jhy;> mJ 

tl;l njhlu;ghd kjpg;Gfis NtWgLj;Jtjpy; Fog;gkilayhk;.

(c) cUtg;glk;: cUtg;glk; vd;why; glq;fs; tbtpy;  

juTfis rku;g;gpj;jyhFk;. jfty; fz;fhl;rpf;F muRfs; kw;Wk; gpw 

mikg;Gfs; gad;gLj;Jk; xU gpugykhd KiwahFk;. mjd; Kf;fpa 

rhjfk; mjd; ftu;r;rpfukhd kjpg;ghFk;. cUtg;glk;> Kd;itf;fg;gLk; 

jfty;fspy; Mu;tj;ij J}z;b tpLfpwJ.

nra;jp gj;jpupf;iffs; cUtg;glq;fis mbf;fb Fwpf;Fk; 

juTfisg; gad;gLj;Jfpd;wd. cjhuzkhf> mnkupf;fh kw;Wk; 

u\;ahtpd; MAjg;gilfspd; typikia xg;gpLtjw;F> xt;nthU rpg;gha; 

100>000 tPuu;fis gpujpepjpj;Jtg;gLj;Jk; rpg;gha;fspd; Xtpaq;fis 

mtu;fs; rhjhuzkhf fhz;ghu;fs;. VTfizfs; kw;Wk; lhq;fpfSf;F 

,NjNghd;w xg;gPL nra;ag;gLfpwJ.

2.5.3 tiugl gpujpepjpj;Jtk;

(a) nrt;tfg;glk;: xU nrt;tfg;glk; jutpd; tiufiy tpsf;fk; 

kw;Wk; mjpu;ntz; ml;ltizapy; ,Ue;J fl;lg;gl;lJ. ,J xU juT 
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njhFg;G tpepNahf Kiw fhl;LfpwJ kw;Wk; mJ Gs;spapay; kw;Wk; 

fzpj fzf;fPLfSf;F gad;gLj;jg;gLfpwJ.

fpNuf;f thu;j;ijapd; `p];Nlh]; vd;w nrhy; nrt;tfg;glk; 

vd;w thu;j;ijapypUe;J ngwg;gLfpwJ> mjhtJ 'nrk;ikahf;F' 
kw;Wk; ,yf;fzk; 'tiujy;> gjpT> vOJjy;' vd;gjhFk;. ,J 

Gs;sptptu juf; fl;Lg;ghL nray;Kiwapd; kpf Kf;fpakhd mbg;gil 

fUtpahff; fUjg;gLfpwJ.

,e;j tif gpujpepjpj;Jtk; nfhLf;fg;gl;l juT njhlu;r;rpahd 

nrt;tf tbtq;fspd; tbtj;jpy; jpl;lkplg;gl;Ls;sJ. tFg;G 

,ilntspfs; X- mr;rpd; kw;Wk; Y- mr;rpd; miytupirfSf;F 

nghUj;jkhd msitf; Fwpf;fpd;wd. gl;il jutupirg; Nghyy;yhky;> 

,J xU gupkhzkhdJ> ,jd; mu;j;jk; gl;ilapd; ePsk; kl;LNk 

Kf;fpakhdJ kw;Wk; mfyk; my;y> xU tiuglj;jpy; ePsk;> mfyk; 

,uz;LNk Kf;fpak;. nrt;tfj;jpd; cauk; me;je;j mjpu;ntz; kw;Wk; 

tpfpjkhdJ tu;f;f ,ilntspiaf; Fwpf;Fk; xU FOthf ,Uf;Fk; jutpd; 

xU mjpu;ntz; tpepNahfj;jpy; ,Ue;J tiuglk; cUthf;fg;gLfpwJ. 

xt;nthU nrt;tfKk; kw;nwhd;Wld; ,ize;jpUf;fpwJ kw;Wk; 

nrt;tfq;fSf;F ,ilapy; cs;s ve;j ntw;W ,ilntspfSk; me;j 

tif fhypahf ,Ug;gNjhL me;j tu;f;f ,ilntspapy; ve;j kjpg;Gk; 

,y;iy.

cjhuzkhf> 30 njhopyhsu;fspd; Ke;ija cjhuzj;jpw;F xU 

tiuglj;ij cUthf;fyhk;. trjpf;fhf> ehk; mjpu;ntz; Kd;itg;Nghk; 

xt;nthU ,ilntspapd; ikag;gFjpAlDk; tpepNahfpj;jy;> mq;F 

,ilapy; xt;nthU tFg;G ,ilntspapd; fPo; kw;Wk; Nky; vy;iy 

kjpg;Gfs; ruhrupahf ,Uf;Fk;. mjpu;ntz; tpepNahfk; ml;ltiz 

gpd;tUkhW fhl;lg;gl;Ls;sJ:

tFg;G ,ilNtis (CI) 
(Mz;L)

ikag;Gs;sp (x) mjpu;ntz;(f)

15 kw;Wk; 25 tiu 20 5

25 kw;Wk; 35 tiu 30 3

35 kw;Wk; 45 tiu 40 7

45 kw;Wk; 55 tiu 50 2

55 kw;Wk; 65 tiu 60 3

65 kw;Wk; 75 tiu 70 7

,e;j jutpd; nrt;tfg;glk; gpd;tUkhW fhl;lg;gl;Ls;sJ.
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(b) mjpu;ntz; gyNfhzk;. xU mjpu;ntz; gyNfhzk; vd;gJ 

mjpu;ntz; gug;gstpd; xU tupir tpsf;fg;glk; MFk;> ,jpy; jdpj;j 

khwpfs; my;yJ tu;f;f ,ilntspfspd; kjpg;Gfs; miytupirfSf;F 

vjpuhf jpl;lkplg;gLfpd;wd> NkYk; ,e;j tiugl Gs;spfs; Neuhf 

NfhLfs; %yk; ,izf;fg;gLfpd;wd. mjpu;ntz;fs; nghJthf 

G+[;[paj;jpy; njhlq;Ffpd;wd my;yJ G+[;[paj;Jld; KbtilAk;> 

,e;j tiuglk; fpilkl;l mr;irj; njhLtjpy;iy. ,Ug;gpDk;> 

KO tistpd; fPo; cs;s gFjpAk; xU tiuglk; Nghd;wJ> ,J 

toq;fg;gl;l juT 100 rjtPjk; MFk;> tisT G+[;ak; epiwe;j xU 

fw;gidahd Ke;ija Gs;spAld; Muk;g Gs;spahf ,ize;jpUf;f 

Ntz;Lk;> mjdhy; tistpd; Jtf;fk; fpilkl;l mr;rpy; cs;sJ 

kw;Wk; filrp Gs;sp G+[;a mr;rpy; KbtilfpwJ> ,jd; kjpg;G 

G+[;ak; epiwe;j xU Gs;spapy; ,ize;Js;sJ.

,e;j ,izf;fg;gl;l tiuglk; mjpu;ntz; gyNfhzkhf 

mwpag;gLfpwJ. gpd;tUkhW NkNy Fwpg;gpl;Ls;s ml;ltizapd; 

mbg;gilapy; mjpu;ntz; gyNfhzj;ij mikf;fyhk;:
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njhifaPl;ly; gw;wpa 
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(c) Ftpkhw;W mjpu;ntz; tisT (tsu;epfo;tiu). Ftpkhw;W 

mjpu;ntz; tisT my;yJ tsu;epfo;tiu vd;gJ xl;Lnkhj;j mjpu;ntz; 

tpepNahfj;jpd; tiugl gpujpepjpj;Jtk; MFk;. tsu;epfo;tiu ,uz;L 

tiffshf cs;sd. ,itfspy; xd;W tsu;epfo;tiuia tpl 

FiwthfTk;> kw;nwhd;W tsu;epfo;tiuia tpl mjpfkhfTk; cs;sJ. 

30 njhopyhsu;fs; vLj;jpUf;Fk; cjhuzj;jpd; mbg;gilapy; gpd;tUk; 

tptuq;fisf; nfhz;Ls;Nshk;.

tFg;G ,ilNtis 

(CI)
tUlq;fs;

ikag;Gs;sp (X) mjpu;ntz; (f) Ftpe;j mjpu;ntz; 

(FiwthdJ)

Ftpe;j mjpu;ntz; 

(mjpfkhf)

15 kw;Wk; 25 tiu 20 5 5 (25 f;Fk; 

Fiwthf)

30 (15 f;F Nky;)

25 kw;Wk; 35 tiu 30 3 8 (35 f;Fk; 

Fiwthf)

25 (25 f;F Nky;)

35 kw;Wk; 45 tiu 40 7 15 (45 f;Fk; 

Fiwthf)

22 (35 f;F Nky;)

45 kw;Wk; 55 tiu 50 5 20 (55 f;Fk; 

Fiwthf)

15 (45 f;F Nky;)

55 kw;Wk; 65 tiu 60 3 23(65 f;Fk; 

Fiwthf)

10 (55f;F Nky;)

65 kw;Wk; 75 tiu 70 7 30 (75 f;Fk; 

Fiwthf)

7 (65 f;F Nky;)

(i) tsu;epfo;tiuia tpl Fiwthf: ,e;j epfo;tpy;> Ftpe;j 
mjpu;ntz;fis tpl FiwthdJ mtw;wpd; tu;f;f ,ilntspapd; 

Nky; vy;iyfSf;F vjpuhf jpl;lkplg;gl;Ls;sJ.
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(ii) tsu;epfo;tiuia tpl mjpfk;: ,e;j epfo;tpy;> Ftpe;j 

mjpu;ntz;fistpl mjpfkhdit> mtw;wpd; tu;f;f ,ilntspapd; 

fPo; vy;iyfSf;F vjpuhf jpl;lkplg;gl;Ls;sd.

xg;gpLk; Nehf;fj;jpw;fhf ,e;j MAjq;fis gad;gLj;jyhk;. gy 

MAjq;fis xNu fl;lj;jpy; tiua KbAk;> ntt;NtW tz;zq;fspy; 

vspjpy; fhl;rpg;gLj;jypy; NtWghLfs; Vw;gLk;.

tpsf;fg;glq;fs; kw;Wk; tiuglq;fs; Gs;spapay; 

juTfis toq;Ftjw;F xU rf;jptha;e;j kw;Wk; gaDs;s Clfkhf 

,Ue;jhYk;> mitfs; kl;LNk xU Fwpg;gpl;l msT jftiy 

gpujpepjpj;Jtg;gLj;Jfpd;wd> kw;Wk; juT gw;wpa jPtpu Ma;T 

Njitg;gLk;NghJ, mitfspd; cjtp mjpfkhf ,y;iy.

2.5.4 rpjwypd; eltbf;iffs;

rpjwypd; mstPL my;yJ ntWkNd rpijT Gs;sptpguk; vd;gJ kj;jpa 

Nghf;Ffspd; msitr; Rw;wp cUg;gbfspd; rpjwbjypd; msitf; 

Fwpf;fpwJ.
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njhifaPl;ly; gw;wpa 

mbg;gilf; fUj;Jfs;  

rpjwypd; xU msT xU 'KOikahd tbtj;jpy;' my;yJ 'njhlu;G 
tbtj;jpy;' ntspg;gLj;jg;glyhk;. ,J xU KOikahd tbtj;jpy; 

,Ug;gjhff; $wg;gLk; NghJ> xU ruhrup kjpg;gpd; ika kjpg;gpypUe;J 

ikatpyf;F xU nghUspd; kjpg;ghdJ ,Uf;Fk;. KOikahd 

eltbf;iffshd cWjpahd myFfspy; ntspg;gLj;jg;gLfpd;wd> 

mjhtJ> juT ntspg;gLj;jg;gLk; tifapy; myFfs; v.fh.> &gha;fs;> 

nrd;bkPl;lu;fs;> fpNyhfpuhk;fs;> Kjypad kw;Wk; mjpu;ntz; 

tpepNahfk; tptupf;f gad;gLj;jg;gLfpd;wd.

rpijT xU xg;gPl;L eltbf;if vd;gJ KO tpsf;fk; fzpf;fg;gl;L 

xU mstpw;F KOikahd eltbf;iffis gpupf;Fk; %yk; ngwg;gl;l 

xU msTNfhyhFk;. ,J xU KOikahd vz;fis nfhz;lJ 

kw;Wk; ,it rjtPj gbtj;jpy; ntspg;gLj;jg;gLfpwJ. ,uz;L my;yJ 

mjw;F Nkw;gl;l tpepNahfq;fSf;F ,ilNa xg;gPLfis nra;tjw;F 

Vw;w eltbf;iffis Nkw;nfhs;sg;gLfpd;wd.

rpjwypd; xU msT fPo;f;fz;l Fzhjpraq;fisf; nfhz;bUf;f 

Ntz;Lk;.

(a) ,J midj;J Ma;TfisAk; mbg;gilahf nfhz;lJ.

(b) mJ njspthf Gupe;J nfhs;sj;jf;fjhf ,Uf;f Ntz;Lk;

(c) ,J kpfTk; epahakhf> vspjhf fzf;fpl Ntz;Lk;.

(d) ,J khjpupahd Vw;wj;jho;Tfs; %yk; Kbe;j msTf;F 

ghjpf;fg;gl Ntz;Lk;.

(e) ,J ,aw;fzpj rpfpr;irf;F ,zq;fp ,Uf;f Ntz;Lk;

rpjwypd; nghJthd eltbf;iffs; gpd;tUkhW:

(i) tuk;G> (ii) miu-CLUty; tuk;G my;yJ fhy;kk; tpyfy;> 

(iii) ruhrup tpyfy; kw;Wk; (iv) ,ay;ghd tpyfy;. ,tw;wpy;> 

epiyahd tpyfy; rpwe;j eltbf;ifahFk;.

cq;fs; Kd;Ndw;wj;ij Nrhjpj;jwpf

1. Kjd;ik juT vd;why; vd;d?

2. cUt tpsf;fg;glk; vd;why; vd;d?

3. mjpu;ntz; gyNfhzj;ij tiuaW.

2.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1. xU Fwpg;gpl;l tprhuiz my;yJ Ma;T Nehf;fj;jpw;fhf 

Muha;r;rpahsuhy; Nrfupf;fg;gl;l juT Kjd;ik juT 

vdg;gLfpwJ.

2. cUt tpsf;fg;glk; glq;fspd; tbtpy; juit toq;FtJ 

vd;gJ nghUs;. jfty; fz;fhl;rpf;fhd murhq;fq;fs; kw;Wk; 

gpw mikg;Gfshy; ,J kpfTk; gpugykhd KiwahFk;.
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3. xU mjpu;ntz; gyNfhzk; vd;gJ mjpu;ntz; gug;gstpd; xU 

tupir tpsf;fg;glk; MFk;> ,jpy; jdpj;j khwpfs; my;yJ 

tu;f;f ,ilntspfspd; kjpg;Gfs; miytupirfSf;F vjpuhf 

jpl;lkplg;gLfpd;wd> NkYk; ,e;j tiugl Gs;spfs; Neuhf 

NfhLfs; %yk; ,izf;fg;gLfpd;wd.

2.7 RUf;fk;

•• xUq;fpizg;G kw;Wk; NtWghL Ez;fzpjj;jpd; ,uz;L mbg;gil 

fUj;Jf;fshFk;> ,J khw;wj;ij Muha;e;J Ez;fzpjk;  

mwptpay;> nghUshjhuk;> epjp> nghwpapay; Nghd;w gy Jiwfspy; 

gy;NtW gad;ghLfisf; nfhz;Ls;sJ.

•• NtWghL vd;gJ gq;Ffs; fzf;fpLtjw;fhd ,aw;fzpj 

nray;Kiw MFk;. xU rhu;gpd; Njhw;wkhdJ ve;j Fwpg;gpl;l 

Gs;spapd; tisT my;yJ tiuglj;jpd; rha;T MFk;. rpjwypd; 

mstPL my;yJ ntWkNd rpijT Gs;sptpguk; vd;gJ kj;jpa 

Nghf;Ffspd; msitr; Rw;wp cUg;gbfspd; rpjwbjypd; msitf; 

Fwpf;fpwJ.
•• ruhrupahf jutpd; tptuq;fis vt;thW gpujpepjpj;Jtk; nra;tJ> 

,uz;L my;yJ mjw;F Nkw;gl;l njhlu;fis jq;fs; rpjwYld; 

xg;gpLifapy;. rpjwypd; eltbf;iffs; jPu;khdpf;f cjTk;.

•• nghUj;jkhd juit Nrfupg;gJld;> me;j juT nghUj;jkhd 

gpujpepjpj;Jtj;jpy; Fwpg;gplj;jf;f Kf;fpaj;Jtk; mspf;fpwJ. 

gy juT gpujpepjpj;Jtk; El;gq;fisg; gad;gLj;Jtjw;F ,J 

miog;G tpLfpwJ> ,J Nrfupf;fg;gl;l jutpd; jd;ik kw;Wk; 

tifia rhu;e;jJ.

•• mjpu;ntz; tpepNahfq;fs; gl;il tiuglq;fs;> cUt 

tpsf;fg;glk;> nrt;tfg;glk;, mjpu;ntz; gy;Nfhzk;. MAjq;fis 

Nghd;wtw;wpd; %yk; juTfis Fwpg;gplyhk;.

2.8 Kf;fpa fUj;Jg;gbkq;fs;

•• fhy;kk; tpyfy;:- fhy;k mbg;gilapy; xU tif tuk;ghFk;.

•• ruhrup tpyf;fk;:- xU njhlu; kjpg;Gfspd; KO tpyfy;fspd; 

vz;fzpj ruhrup MFk;.

•• jpl;ltpyf;fy;- rpjwypd; msitapd; njhFg;G kjpg;Gfs; kw;Wk; 

rJu tbt tpyfy;fspd; ruhrup fzf;fplg;gLfpwJ.

2.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

•• 1. khwp kw;Wk; rhu;G khupia NtWgLj;Jf. 

•• 2. tifaPl;ly; kw;Wk; njhifaPl;lypd; nray;ghLfis Fwpg;gpLf 
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•• 3. juT Nrfupg;gpd; ,uz;L topKiwfis Fwpg;gpLf.

neL tpil tpdhf;fs;

1. tzpf gpur;rpid Nju;TKiw gad;gLj;Jtjhy; Vw;gLk; 

NtWghLfs; ahit?

2. xU Fwpg;gpl;l Cupy; jpUkzkhd Mz;fs; taJ gw;wpa gpd;tUk; 

juTfspd; ruhrup tpyfy; gw;wp fz;Lgpb.

taJ			   15-24	 25-34	 35-44	 45-54	 55-64	 65-74

Mz;fs; vz;zpf;if 33	 264	 303	 214	 128	 58

3. fPo;fz;l Gs;sp tptuq;fs; 10 Ngupd; tUkhdj;ij &gha; kjpg;gpy; 

mspf;fpwJ. epiyahd tpyfy; fhz;f.

114> 115> 123> 120> 110> 130> 119> 118> 116> 115

4. cyfpd; tUlhe;jpu jq;f cw;gj;jp kpy;ypad; gTz;Lfs; (20 

ntt;NtW Mz;Lfspy;) gpd;tUk; kjpg;Gfspd; ruhrup kw;Wk; 

epakr;rha;T fzf;fpl

94> 95> 96> 93> 87> 79> 73> 69> 68> 67> 78> 82> 83> 89> 95> 103> 

108> 117> 130> 97.

NkYk; J}uj;jpy; ,Uf;Fk; ruhrup tof;Ffspd; rjtPjj;ij 

fzf;fpL. ±s> ±2s> ±3s. ,q;F S jpl;ltpyfj;ij Fwpf;fpwJ 

2.10 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

kfd;fs;.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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Fwpg;Gfs;

khwpfs; kw;Wk; 

nray;ghLmyF 3 khwpfs; kw;Wk; nray;ghL

mikg;G

3.0	mwpKfk;

3.1	Nehf;fq;fs;

3.2	nryT kw;Wk; tUtha; elj;ijapd; nray;ghL kw;Wk; mjd; 

cgNahfk; Fwpj;j tiufiy gpujpepj;Jtk;

3.2.1 rha;T kw;Wk; rupT

3.3	xNu ,lQ;rhu;e;j tpiy kw;Wk; Njit nefpo;r;rp

3.3.1 nray;ghl;bd; kPg;ngUkjpg;Gfs; kw;Wk; kPr;rpWkjpg;Gfs;

3.4	cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

3.5	RUf;fk;

3.6	Kf;fpa fUj;Jg;gbkq;fs;

3.7	jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

3.8	NkYk; gbf;f

3.0 mwpKfk;

xU cz;ikahd khwpapd; cz;ikahd kjpg;ghdJ xU nray;ghlhfk;> 

,J nghJthf khwp X My; Fwpf;fg;gLk;. xU cz;ikahd vz;iz 

cs;sPu;j;JfpwJ> kw;nwhU cz;ikahd vz;iz cUthf;Fk;> 

nray;ghLfspd; kjpg;G> nghJthf f (X) vd Fwpf;fg;gLfpwJ.
,e;j myfpy;> ePq;fs; Neuhd kw;Wk; Neuw;w khwpapd; 

nray;ghLfs; kw;Wk; mtw;wpd; gad;ghL tiufiy gpujpepjpj;Jtk; 

gw;wp tpthjpf;f KbAk;. nryTfs; kw;Wk; ntspaPLfisf; Fiwj;jy; 

kw;Wk; mjpfg;gLj;Jjy; Nghd;w Njitfspd; nefpo;r;rp kw;Wk; KbTfs; 

gw;wpAk; ePq;fs; mwpe;J nfhs;tPu;fs;.

3.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;,
•• nray;ghLfs; kw;Wk; khwpfis tptupf;f KbAk;

•• Neuhd kw;Wk; Neuw;w nray;ghLfis NtWgLj;j KbAk;

•• rupT kw;Wk; mjd; njhlu;G gw;wp tpthjpf;f KbAk;

•• nray;ghl;L cwTfspd; gad;ghl;il tptupf;f KbAk; kw;Wk; 

Njit nefpo;r;rp gw;wp Muha KbAk;
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Fwpg;Gfs;

khwpfs; kw;Wk; 

nray;ghL
3.2 nryT kw;Wk; tUtha; elj;ijapd; nray;ghL kw;Wk; 

mjd; cgNahfk; Fwpj;j tiufiy gpujpepj;Jtk;

nghUshjhuk; kw;Wk; gpw mwptpaypy; ehk; xd;Wf;F Nkw;gl;l 

khwpfisr; rkhspf;f Ntz;Lk;. ve;j khwpapd; khw;wKk;> mit 

njhlu;Gila khwpfs; khw;wq;fSld; njhlu;Gilajhf ,Ue;jhy;> 

ngupa Kf;fpaj;Jtk; tha;e;jitahf ,Uf;fhJ. xU khwp NtW 

khwpfs; rhu;e;J ,Uf;Fk; topapy; midj;J fzpjj;ijAk; mjd; 

gad;ghLfisAk; CLUtp nray;ghLfs; %yk; tptupf;fg;gLfpwJ. 

xU nray;ghL cwT> ve;j vz;izAk; kw;nwhU vz;Zld; 

njhlu;GgLj;JfpwJ. nray;ghLfis gy topfspy; tiuaWf;f KbAk;.

,e;j ntspg;ghL y = f(x) vd;gJ xU nray;ghl;bd; nghJthd 
$w;W MFk;. cz;ikahd tiuglk; ,q;Nf ntspg;gilahf ,y;iy.

epiyahd nray;ghLfs;> gy;YWg;Gf;Nfhitfs; kw;Wk; njhlu;G 

nray;ghLfs; Mfpait nray;ghl;bd; xU tFg;ghFk;.

njhFg;G X-y; ,Ue;J Y MdJ xOq;FgLj;jg;gl;l fzq;fspd; 

njhFg;G vd tiuaWf;fg;gl;l N[hbfspd; njhFg;G (x, y), x vd;gJ 
X ,d; xU cWg;G kw;Wk; y vd;gJ Y ,d; kw;nwhU cWg;G MFk;. 

nray;ghL f ,y; xNu xU xOq;FgLj;jg;gl;l fzq;fspd; N[hb (x, y) 
cs;sJ. gad;gLj;jg;gLk; FwpaPL>

f: X → Y my;yJ x → f (x) my;yJ y = f(x)
xU nray;ghlhdJ f(x) my;yJ y ,y; x ,d; cs;s xU tiuglk; 

my;yJ cUkhw;wk; MFk;. khwp x vd;gJ vy;iy cWg;Gfis 

gpujpepjpj;Jtk; nra;fpwJ kw;Wk; ,J RahjPd khwp vdg;gLfpwJ. ,e;j 
tPr;rpy; cs;s y njhlu;fs; nray;ghL khwp vd;W miof;fg;gLfpwJ. 

Y = f(x) vd;gJ xw;iw kjpg;G nray;ghL vd miof;fg;gLfpwJ. 

xt;nthU Fwpg;gpl;l x f;fhd njhlupy; xU jdpg;gl;l y cs;sJ. ,e;j 

ciuahly; cz;ikahf ,Uf;fhJ.

y = f(x) vd;gJ x ,d; gpk;gk; MFk;.

xU nray;ghl;bd; vy;iy kw;Wk; njhlu;fs; nka; vz;fspd; 

njhFg;G MFk;> ,J xU nka; khwpapd; nka; kjpg;gPl;L nray;ghL 

vdg;gLfpwJ.

xU njhlupy; xU cWg;G ,Ue;jhy; xU nray;ghL xU epiyahd 

nray;ghL vdg;gLfpwJ. ,J y = k my;yJ f(x) = k vd vOjyhk;. 

,q;F k vd;gJ epiyahdJ.
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f(x) – x vd;gJ midj;J x f;Fk; vd;why; ,J xU milahs 

nray;ghL MFk;.

f(x) = | x| vd;gJ KO kjpg;gpd; nray;ghL.

	 ngUk;ghYk; xU nray;ghlhdJ gy RahjPd khwpfis rhu;e;Js;sJ. 

n RahjPd khwpfs; x1, x2,..., xn kw;Wk; njhlu; vd;git> (x1,x2,..., 
xn) vy;iyf;F njhlu;Gila midj;J rhj;jpakhd kjpg;Gfspd; 

njhFg;G MFk;. y vd;gJ xi ‘ nray;ghL s: y = f (xl, x2, ..., xn) ia 
jtpu NtW vOj;Jfs; rhu;ig Fwpf;f gad;gLj;jg;glyhk;.

nray;ghLfspd; rkj;Jtk;. ,uz;L nray;ghL f kw;Wk; g rkkhf 
,Uf;Fk; NghJ xNu vy;iy kw;Wk;/my;yJ f(x) = g(x) Mfpatw;iwf; 

nfhz;bUf;Fk; gl;rj;jpy;> midj;J x vy;iyapy; ,Uf;Fk;.
vLj;Jf;fhl;L 3.1: p vd;gJ tpiy kw;Wk; x Efu;Nthuhy; 

Nfhupa xU gz;lj;jpd; msT vd;why;> ehk; Nfhupf;if nray;ghl;il 

vOJfpNwhk;:

( )x f p=
vLj;Jf;fhl;L 3.2: S Nrkpg;gjw;Fk;> tUkhdj;jpw;fhf Y MdJ 

tUkhdj;ij rhu;e;J Nrkpj;J itf;Fk; vd;gij njuptpf;fpwJ.

( )S f Y=
vLj;Jf;fhl;L 3.3: Nrkpg;gjd; %yk; tUkhdk; kw;Wk; tl;b 

tpfpjj;ij nghWj;J ,Ue;jhy;> Nrkpg;gJ ,uz;L khwpfs; r, Y.

( ),S f r Y=

vLj;Jf;fhl;L 3.4: u vd;gJ %d;W khwpfs; x, y, z ,d; nray;ghlhf 
,Ue;jhy;> gpd;tUkhW vOj KbAk;.

( ), ,u f x y z=
vLj;Jf;fhl;L 3.5: cw;gj;jp (x) vd;gJ epyk; (D)> ciog;G (L)> 

%yjdk; (K)> mikg;G (O) Mfpatw;wpd; nray;ghL vd;why;> ehk; 

cw;gj;jp rhu;ig gpd;tUkhW vOj KbAk;.

( , , , )x f D L K O=
vLj;Jf;fhl;L 3.6: gad;ghlhdJ> x1, x2, ..., xn, Mfpatw;why; 

Fwpg;gplg;gLk; n nghUl;fspd; nray;ghlhf ,Ue;jhy;> gpd;du; gad;ghl;L 
rhu;ig ,t;thW vOjyhk;.

( )1 2, ,... nU U x x x=
ntspg;gilahd kw;Wk; kiwKf nray;ghLfs; 

xU khwp> kw;w khwpfs; %yk; Neubahf ntspg;gLfpwJ vd;why;> mJ 

xU ntspg;gilahd nray;ghL MFk;.

vLj;Jf;fhl;L 3.7: y = 3x + 2, y = Ax2 + 9 ntspg;gilahd 

nray;ghLfs; .
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khwpfSf;F ,ilNa cs;s cwT vd;gJ midj;J  

khwpfis nfhz;l xU rkd;ghl;bd; %yk; toq;fg;gLfpwJ vd;why;> 

nray;ghLila kw;Wk; nray;ghLw;w khwpfSf;F ,ilapy; NtWglhj 

xU kiwKf nray;ghL cs;sJ.

vLj;Jf;fhl;L 3.8: x2 + 7xy + 9y2 + 8 = 0, y – x log y = x3, f(x, y) = 0 
kiwKf nray;ghLfs; 

nray;ghLfspd; tiuglq;fs;.

xU nray;ghL f(x)d; tiuglk;> me;j jsj;jpy; cs;s Gs;spfspd; 

njhFg;G MFk;.

x kw;Wk; y f;Fk; ,ilNaahd njhlu;igf; fhl;Lk; xU tiuglkhf y 
= f(x) vDk; xU rhu;ig ehk; fhzyhk;.

xt;nthU Gs;spAk; (x, y) rkd;ghL y = f (x) ia jpUg;jpg;gLj;JfpwJ.
tistpy; xt;nthU Gs;spapd; (x,y) Ma mr;Rfs; rkd;ghL  

y = f(x)ia jpUg;jp nra;fpwJ. ,t;thW xU nray;ghl;bd; tiuglk; [x,f(x)] 
vd;w Gs;spapy; midj;J Gs;spfisAk; nfhz;Ls;sJ> ,jpy; x vd;gJ  
f(x) d; tPr;rpy; xU vz; MFk;.

,ul;il kw;Wk; xw;iwr; nray;ghLfs; 

nray;ghL f(x) vd;gJ x f;F xU Fwpg;gpl;l tPr;rpy; nray;ghlhf 

,Ue;jhy; mJ ,ul;ilr; nray;ghL vd;W $wg;gLfpwJ

f(– x) = –f(x)
xU Fwpg;gpl;l tPr;rpy; cs;s xt;nthU x f;Fk;> nray;ghL f (x) 
vd;gJ xw;iwg;gil nray;ghlhFk;,

f(–x) = –f(x)
vLj;Jf;fhl;L 3.9: f(x) = x2 xU ,ul;ilr; nray;ghL
vLj;Jf;fhl;L 3.10: f(x) = x3 xU xw;iwr; nray;ghL

xd;W kw;Wk; gy kjpg;Gkpf;f nray;ghLfs; 

x -d; xt;nthU kjpg;Gk; y -d; kjpg;igNa Fwpf;Fk;. vdNt ,J xw;iw 
kjpg;G my;yJ rkrPuhdJ vd;W $wg;gLfpwJ> v.fh.>

y = x(x – 1)
y ,d; xU kjpg;ig tpl> ,e;j nray;ghL gy kjpg;G my;yJ gy 

tbtpy; ,Ug;gjhff; $wg;gLfpwJ> v. fh.>

y x=
,J xU ,ul;il kjpg;G nray;ghL MFk;. Vnddpy;> x d; kjpg;G 4 
vd;gij> y MdJ +2, –2 vd ,uz;L kjpg;Gfshf jUfpwJ.

,aw;fzpj kw;Wk; ,aw;fzpj my;yhj nray;ghLfs; 

,aw;fzpj nray;ghLfis xU tiuaWf;fg;gl;l vz; %yk; $Ljy;> 

fopj;jy;> ngUf;fy;> tFj;jy; kw;Wk; ,aw;fzpj rkd;ghLfspd; 

xU tiuaWf;fg;gl;l vz;zpf;ifia jPu;f;Fk; topahfg; ngwyhk;. 
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gy;YWg;Gf;Nfhitfs;> gFj;jwpT kw;Wk; mbg;gilahd nray;ghLfis 

,aw;fzpjkhff; nfhz;Ls;sd.

,aw;fzpj kw;Wk; ,aw;fzpjk; my;yhj nray;ghLfshdJ> 

nray;ghLfspd; kw;nwhU tifg;ghL MFk;. gy;YWg;Gf;Nfhitfs; 

kw;Wk; gy;YWg;Gf;Nfhitfspd; mbg;gilapy; ntspg;gLj;jg;gl;l 

ve;jr; nray;ghLk; xU ,aw;fzpj nray;ghL MFk;. nray;ghLfspy; 

midj;J ,aw;fzpjKk; jPu;f;fg;gl;Ls;sd.

,aw;fzpjf; Nfhit my;yhj nray;ghLfs; vd;gJ 

mLf;Fj;njhlu;> klf;if> Kf;Nfhztpay; nray;ghLfs; MFk;. 

xU mjpNtf nray;ghl;by;> nray;ghl;bd; khjpupahf nray;ghlw;w 

khwp Njhd;Wk;: Y = bx. xU klf;if nray;ghlhf ,Uf;fyhk;: y = 
x klf;if b. ,aw;fzpjk; my;yhj Nfhit tpQ;rpa nray;ghLfs; 

vd;Wk; miof;fg;gLfpd;wd.

gy;YWg;Gf;Nfhit nray;ghL

xU gy;YWg;Gf;Nfhit nray;ghL tbtk; vd;gJ

( ) 0 1 1 1....n n n nf x a x a x a x a− −= + + +
 
,q;F n vd;gJ xU Neu;kiw 

KO vz; kw;Wk; a0, a1,...an vd;gJ nka; vz;fs;.

,J x gbapy; n d; gy;YWg;Gf;Nfhit MFk;.

gy;YWg;Gf;Nfhitapd; nray;ghL vd;gJ gy fhy gzpahFk;. xU 

xw;iw khwpapd; nghJ tbtk;> x> gy;YWg;Gf;Nfhitapd; nray;ghL:  

y = a0x
0 + a1x

1 + a2x
2 + a3x

3 +.... anx
n. xt;nthU jdpkj;jpd; Fzfk; 

kw;Wk; vjpu;kiwahd KO vz; khWghL nfhz;lJ. [Kjy; ,uz;L 

tpjpKiwfis a0 + a1x vd;W vOjyhk;> Vnddpy;> x0 = 1 kw;Wk; x1 
nghJthf x Mf vOjg;gLfpwJ.]

KO vz; ‘n’ (x ,d; mjpfgl;r rf;jpiaf; Fwpg;gpLtjd;) kjpg;gpd; 

mbg;gilapy;> gy;YWg;Gf;Nfhitr; nray;ghLfspd; gy Jizg;gpupTfs; 

ntspg;gLfpd;wd:

n = 0 tif: y = a0 				    [khwhr; nray;ghL]
n = 1 tif: y = a0 + a1x

1 			   [Neupay; nray;ghL]
n = 2 tif: y = a0 + a1x

1 + a2x
2 		  [,Ugb nray;ghL]

n = 3 tif: y = a0 + a1x
1 + a2x

2 + a3x
3 	 [fd nray;ghL]
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kw;w kjpg;Gfis ‘n’ f;F NkYk; xJf;fyhk;. x ,d; klq;F 
vd;gJ mLf;Ff;Fwp vdg;gLk;. ,jpy; mjpf klq;F nfhz;l> mjhtJ> 

‘n’ kjpg;G> ngUk;ghYk; gy;YWg;Gf;Nfhitr; nray;ghl;bd; msT 

vd miof;fg;gLfpwJ. xU fd nray;ghL> n = 3> xU %d;whk; gb 

gy;YWg;Gf;Nfhit MFk;.

fPNo cs;s tiuglq;fs; Neuhd, ,Ugb kw;Wk; fd nray;ghLfis 
KiwNa nfhLf;fpd;wd.

 

epiyahd nray;ghLfs; 

xU G+[;[pak; gbapd; gy;YWg;Gf;Nfhit nray;ghL xU epiyahd 

nray;ghL MFk;.

epiyahd nray;ghL mjd; tuk;gpw;Fs; xNu xU kjpg;ig 

kl;LNk vLf;fpwJ. y= f(x)= 7; my;yJ y = 7; my;yJ f(x) = 7. x 
,d; kjpg;igg; nghUl;gLj;jhky;> y = 7 kjpg;G. y ,d; kjpg;G> xUN-
tis ntspg;gilahf jPu;khdpf;fg;gLfpwJ. ,j;jifa nray;ghL> 

xUq;fpize;j fsj;jpy;> xU fpilkl;l Neuhf Nfhl;by; Njhd;Wk;. 

fPNo cs;s tiuglk; khwhj nray;ghl;il jUfpwJ.

cjhuzk; 3.11: f(x) = 3, g(x) = p, h(x) = – k khwpyp nray;ghLfis 
nfhz;bUf;fpd;wd.
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Neupay; nray;ghLfs; 

gb 1 ,d; gy;YWg;Gf;Nfhit nray;ghlhdJ xU Neu;Nfhl;L 

nray;ghlhFk;.

cjhuzk; 3.12: f(x) = mx + c vd;gJ xU Neu;Nfhl;L nray;ghL.
Neuhd nray;ghL f(x)=x vd;gJ milahs nray;ghL 

vdg;gLfpwJ.

xU Neuhd nray;ghL vd;gjd; tiuglk; Neuhd NfhL MFk;.

,Ugb nray;ghLfs; 

gb 2 ,d; gy;YWg;Gf;Nfhit nray;ghlhdJ ,Ugbr; nray;ghlhfk;. 

ehk; ,NjNghy; mjpf msT nray;ghLfis nfhz;bUf;fyhk;.

xU jahupg;Gf;fhd Nfhupf;if ,Ugbr; nray;ghlhf toq;fg;gl Ntz;Lk;:  

Q = P2 – 7P +10, ,q;Nf P tpiy.
fPNo cs;s tiuglj;jpd; tbtj;jpy; nray;ghL kw;Wk; 

tiuglj;jpd; ml;ltiz %yk; tiuglj;ij ehk; ngwyhk;. Pf;F 
vjpu;kiw kjpg;ig vLf;f KbahJ vdpy;> mij Kjypy; G+[;[pakhf 

vLj;J xt;nthU gbtj;jpYk; xU myfhf cau;j;j mDkjpf;fyhk; 

kw;Wk; mjw;fhd nghUj;jkhd Q kjpg;Gfs; cs;sd:

P 0 1 2 3 4 5

Q 10 4 7 12 19 28
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NkNy cs;s tiuglk; nray;ghL Q = P2 – 7P + 10. tisT 
nghJthf rhjhuz Nfhupf;if tisTf;F ,zq;ftpy;iy> nghJthf 

Ngrg;gLfpwJ. xUNtis ,J tPz; Njit tisT MFk;. xU ,Ugbr; 

nray;ghL> ,Ugbr; rkd;ghl;bypUe;J NtWgLfpwJ. xU ,Ugb 

rkd;ghL> xU ,Ugbr; nray;ghL G+[;[paj;jpw;F mikf;fg;gl;lhy;> 

xU ,Ugb rkd;ghL KbfpwJ. mjhtJ> P2 –7P + 10 G+[;ak; rkkhf 
,Ue;jhy;> mjhtJ> P2 – 7P + 10 = 0> ,Ugbr; rkd;ghl;by; KbfpwJ. 

,Ugbr; rkd;ghl;bw;F Ntu;fshf ,aq;f KbAk;.

cjhuzk; 3.13: f (x) = ax2 + bx + c vd;gJ xU ,Ugbr; nray;ghL. 
mjd; tiuglk; xU gutisahFk;.

vLj;Jf;fhl;L 3.14:f (x) = 3x3 - lx2 + 2x – 1 vd;gJ xU fd nray;ghL

gFj;jwpT nray;ghLfs; 

xU gFj;jwpT nray;ghL tbtk;

( )
( )

f x
y

g x
=

 mq;F, f(x), g(x) vd;git mLf;Ff;Nfhit kw;Wk; g(x) ≠ 0
xU gFj;jwpT nray;ghL khwp x ,y; ,uz;L gy;YWg;Gf;Nfhitfspd; 

tpfpjkhf ntspg;gLj;jg;gLk; xd;whFk;. fPNo cs;s nray;ghl;il 

ghUq;fs;:

2

5
2 20

xy
x x

−
=

+ +

,J xU gy;YWg;Gf;Nfhit ,jpy; x – 5x2 + 2x + 20 (,U 

gy;YWg;Gf;Nfhitfs; cs;sd) tpfpjkhf ntspg;gLj;jg;gLfpwJ> 

ve;j gy;YWg;Gf;Nfhit nray;ghL xU njhlu;Gila nray;ghlhFk;> 

Vndd;why; mJ vg;NghJk; epiyahd nray;ghlhf 1 vd;w tpfpjkhf 

ntspg;gLj;jg;gLfpwJ.

tzpfj;jpy; kpfTk; tpUg;gkhd gad;ghL nfhz;l xU rpwg;G 

gFj;jwpT nray;ghL: y= a/x my;yJ xy=a. fPNoAs;s tiuglj;jpy; 
fhl;lg;gl;Ls;sgb nrt;tf gutisakhf ,e;j nray;ghl;L mLf;Ffs; 

cs;sd.
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,U nrhw;fspd; tpisnghUSk; vg;nghOJk; nfhLf;fg;gl;l 

khwpyp vd;gjhy;> ,e;j nray;ghL ruhrupahf epiyahd nryT 

tisitf; Fwpf;f gad;gLk;> nkhj;j nryT (mjhtJ> tpiy × msT) 

vg;NghJNk xU rpwg;G Nfhupf;if tisT. MFk;.

xy = 1 vd;Dk; nrt;tf gutisaj;jpd;> Nky;kl;l kw;Wk; fpilkl;l 

ePl;bg;Gfspd; ve;j msTk; mjd; mr;Rfis re;jpf;f KbahJ.

cjhuzk; 3.15: y = 
2

2 1
2 2 5

x
x x

−
−  

xU gFj;jwpT nray;ghL

nray;ghLfis nray;ghLw;w khwpfspd; vz;zpf;if mbg;gilapy; 

tifg;gLj;jyhk;. 

,Jtiu xU nray;ghLw;w khwp> x Mf ifahsg;gl;lJ. ,jw;F 

gjpyhf ,uz;L> %d;W my;yJ VjhtJ xU nray;ghLw;w khwpia 

gad;gLj;jg;glyhk;. cw;gj;jp vd;gJ ciog;G (L) kw;Wk; %yjdk; 

(K) Mfpatw;wpd; nray;ghL vd;gij ehk; mwpNthk;. vdNt> cw;gj;jp 

nray;ghl;il ,t;thW mspf;fyhk;: Q = f(K, L). Efu;Nthu; gad;ghbd; 3 
ntt;NtW nghUl;fspd; nray;ghlhf toq;fg;glyhk; kw;Wk; nray;ghL 

y = f (u, v, w).
xd;Wf;Fk; Nkw;gl;l khwpfspd; nray;ghLfs; njhlu;r;rpahd 

Neu;Nfhl;L my;yJ njhlu;r;rpahf ,Uf;ff;$Lk;. ,e;j tbtq;fis 

ghUq;fs;.

Y = a1 + a2 + a3 + a4 ...........an		  (epiyahd nray;ghL)

Y = a1x1 + a2 x2 + a3 x3 + a4 x4 ............. xn (Neupay; nray;ghL)

2 2
1 1 2 1 2 3 2Y a x a x x a x= + + 			  (,Ugb nray;ghL)

3 2 2 3
1 1 2 1 3 1 2 4 1 2Y a x a x a x x a x x= + + +  	 (fd nray;ghL)

Vw;fdNt Kd;itf;fg;gl;lJgb> Neupay; nray;ghLfs; 1 gb 

gy;YWg;Gf;Nfhit MFk;. ,it xw;iw my;yJ mjw;F Nkw;gl;l 

RahjPdkhd khwpfshf ,Uf;fyhk;. xw;iw khwpapy; Neupay; nray;ghL 

,aq;FfpwJ:

Y = a + bX. xU ,uz;L khwp Neupay; nray;ghL:

1 2Y a bx cx= + +
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3.2.1 rha;T kw;Wk; rupT

xU NfhL AP fpilkl;lkhf fpilf;fhtpl;lhy;> mjd; rha;T Nfhzj;ij> 

Neu;kiw x-mr;rpy; Fiwe;jgl;r Neu;kiw Nfhzj;jpy; cs;s P cld; 

,ize;J Row;w Ntz;Lk;. θ- AP-d; rha;T Nfhzk; MFk;. AP 
fpilkl;lkhf ,Ue;jhy;> θ = 0. AP nrq;Fj;jhf ,Ue;jhy;> θ = 90 °.
xU NfhL PQ- ,d; rupT m = tan θ vd tiuaWf;fg;gLfpwJ.

rha;T x- mr;rpy; xU Nfhl;bd; tisit Fwpf;fpwJ. nray;ghLw;w 

khwp y, xU khwhj myF khw;wj;jpw;fhd khWghl;bd; msit ,J 

toq;FfpwJ. cUthFk; jpir kw;Wk; khw;wj;jpd; msT ,uz;Lk; rupT 

%yk; Rl;bf;fhl;lg;gl;Ls;sJ.

xU Nfhl;bd; rupit Ie;J topfspy; mwpayhk;.

(i) rupT x-mr;rpd; Nfhl;bypUe;J vjpu;kiw jpirapy; x-mr;rpd; Nfhl;Lf;F 

njhLNfhL efUk; NghJ ngwg;gLk; Nfhzk; MFk;. θ vd;gJ 
x-mr;rpd; Neu;kiwahd jpirAld; $ba Nfhzkhf ,Ue;jhy;> 

rha;tpd; NfhL = njhLNfhL = vjpnujpu; gf;fj;jpd; ePsk;/mUfpy; 

cs;s gf;fj;jpd; ePsk;. fPNo cs;s tiuglq;fisf; fhz;f.

(ii) xU Nfhl;bd; rupit xOq;FgLj;jy;fspYk; Ma mr;Rf;fspYk; 

mstplg;glyhk;. (x1, y1) kw;Wk; (x2, y2) Mfpait Nfhl;bd; ,uz;L 

Gs;spfshf ,Ue;jhy;> mjd; rha;T: (y2 – y1) / (x2 – x1).
(iii) xU Nfhl;bd; rkd;ghL y = a + bx, vdpy;> ,e;j rkd;ghL ‘b’-y; 

jug;gl;Ls;sJ.

(iv) rha;T vd;gJ x my;yJ byx= Σxiyi / Σxi
2 ,y; y ,d; gpd;dilT 

Fzfk; MFk;. Mdhy; xi vd;gJ x kjpg;Gfspd; tpyfy; mtw;wpd; 

ruhrup kw;Wk; yi vd;gJ Y kjpg;Gfspd; tpyfyhFk;.
(v) rha;T y ,d; khWjypd; msTfshYk; Ma;T nra;ag;gLfpwJ> 

Δy> x> Δx y; khw;wk; msT %yk; tFf;fg;gLfpwJ. 

rha;T = Δy / Δx.
cjhuzk; 3.16:

1. %d;W NfhLfs; (i) 30, (ii) 45 kw;Wk; 60 x-mr;rpd; Neu;kiwahd 

jpirAld; xt;nthU Nfhzj;ijAk; cUthf;fyhk;. vdNt 

Nfhl;bd; rha;T:
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Fwpg;Gfs;

khwpfs; kw;Wk; 

nray;ghL(i) tan 30 1/ 3=

(ii) tan 45 1; tan 60 30= =

2. xU Nfhl;bd; ,uz;L Gs;spfs;: 2> –4 kw;Wk; 1> 7. mjd; rha;T 

= (y2 – y1) / (x2 – x1) = 7 – (–4) / 1–2 = 11 / –1 = –11. Nfhl;bw;F 
vjpu;kiwahd rha;Tk; cs;sJ.

3. xU ,ae;jpuj;jpd; kjpg;G `1>00>000. 5 Mz;LfSf;F gpd;du;> 

mjd; kjpg;G `60>000 Mff; FiwAk;. kjpg;G vd;gJ xU Neuhd 

nray;ghL vd;why; Nja;khdk; nray;ghl;il fz;Lgpb.

jPu;T: xU tUlj;jpy; ,ae;jpuj;jpd; kjpg;G ‘t’ vd;W ,Uf;Fk;:  

v = a + bt. T = 0 kw;Wk; v = 60000 t = 5 v = 1>00>000. gpd;tUk; ,uz;L 

rkd;ghLfis ehk; ngWfpNwhk;:

(i) ( )1,00,000 0 1,00,000a b ora= + =
		  .... (1)

(ii) ( )60000 5 5 60000a b ora b= + + =
		  .....(2)

rkd;ghL (1) kw;Wk; (2)ia jPu;f;f> 5b = –40000 my;yJ b = –8000 
ngwyhk;.

tUlhe;jpu tPo;r;rp tpfpjk; `8000 kw;Wk; ,ae;jpuj;jpd; kjpg;G Mz;L 

xd;Wf;F `8000 Mf FiwAk;.

Neupay; tpiy nray;ghL kw;Wk; mjd; rha;T

nkhj;j nryT (TC) = 1500 + 400Q, Q MdJ cw;gj;jp nra;ag;gLk; 

msitf; Fwpf;Fk;> NkYk; epiyahd fhyk; 1500 vd;gJ 

epiyahd nryT kw;Wk; Q ,d; Fzfk; 400 MFk;. ntspaPL xU myF 

my;yJ cau;e;Jtpl;lhy; ,J nkhj;j nrytpy; Vw;gLk; khw;wj;ijf; 

Fwpf;Fk; tistpd; rupT MFk;. xU Neupay; nray;ghl;bd; NghJ> 

tistpd; kPJ midj;J Gs;spfspYk; rha;T epiyahdJ.

rupT vd;gJ ekJ Ma;tpy; kpfTk; nghUj;jkhd fUj;jhFk;. 

RahjPd khwpapy; xU myF khw;wj;ij rhu;e;J khwpapy; Vw;gLk; 

khw;w tpfpjj;ij rha;T mstpLfpwJ. ,J xU fl;lj;jpy; tistpd; 

njhLNfhL %yk; toq;fg;gLfpwJ.

						       
mUfpYs;s gf;fk;

vjpu; gf;fk;
njhLNfhL = 
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nray;ghL

gpd;tUk; tiuglj;jpy;> rha;T = ΔY/ΔX %yk; toq;fg;gLfpwJ. 

tpiytisT kw;Wk; rha;T

ehk; myF 1 vd Δx juepiyahff; nfhz;Ls;Nshk;. gpd;du; Δy 
epoy; Kf;Nfhzj;jpd; nrq;Fj;Jg; gFjp rha;T MFk;. NkYk; ehd;F 

Kf;Nfhzq;fs; rpj;jupf;fg;gLtjhy; ,J epiyahdJ.

cz;ikapy; rha;T vd;gJ gpd;dilT Nfhl;bd; gpd;dilT 

Fzfk; MFk;. X vd;gJ Y-d; msT vdf; fUJf. vdNt> nkhj;j 

tpiy tptuq;fs; gpd;tUkhW.

nkhj;jk; ruhrup

X 2 3 5 8 2 20 6

Y 2300 2700 3500 4700 6300 17500 3500

X–ruhrup X= X –4 –3 –1 2 6 0 –

Y–ruhrup Y = Y –1600 –1200 –400 800 2400 0 –

xy 6400 3600 400 1600 14400 26400 –

x2 16 9 1 4 36 66 –

X-apd; gpd;dilT Y: Y = a + bX

kjpg;G 
2' ' / 26400 / 66 400.b xy x= = =∑ ∑  ,J tistpd; rupT.

a = Y – B ,d; (X ,d; ruhrup) = 3900 - 400 (6) = 1500 ,d; ruhrup
vdNt> gpd;dilT rkd;ghL: Y = 1500 + 400X. cz;ikapy; ,e;j 

rkd;ghL> TC + 1500 + 400Q vd njhlq;fpd. tiuglk; (i) ,ij 
jUfpwJ.

xU tistpd; rha;T NtWghl;lhy; fz;lwpag;gl;lJ. ehk; TC = 
1500 + 400Q I mwpayhk;. TCI Q-it nghWj;J NtWgLj;jp ehk; rha;T 
fz;lwpayhk;.

dTC/dQ = 400.
xU Neupay; nray;ghL tif Y = BX-d; rhjfkhd FWf;F 

ntl;L fpilf;fhJ. X kw;Wk; Y ,d; gpd;tUk; tbtj;ij fUj;jpy; 
nfhs;Sq;fs;:
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Fwpg;Gfs;

khwpfs; kw;Wk; 

nray;ghL
X 1 2 3 4 5

Y 100 200 300 400 500

,e;j khjpup xU Neu;f;Nfhl;il tptupf;fpwJ> Mdhy; Y-d; 
FWf;F ntl;L G+[;[pak;> ,ij NtW thu;j;ijfspy; $Wtjhdhy;> 

NfhL %yj;jpd; topahf nry;fpwJ. tiuglk; (ii) mNj fzf;iff; 

nfhLf;fpwJ.

nryT tisT kw;Wk; rupT

Y = a + bx

tiuglk; (i)
nryT tisT kw;Wk; rupT

Y = bx

tiuglk; (ii)
Neupay; Nfhupf;if nray;ghL kw;Wk; mjd; rha;T

Nfhupa msT kw;Wk; tpiy kjpg;Gfs; Neu;Nfhl;Lld; njhlu;GilaJ 

kw;Wk; Nfhupf;if nray;ghL gpd;tUkhW:

myF tpiy P 4 5 6 7 8

msT Q 1400 1200 1000 800 600
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ehk; P ,y; xU myF khw;wj;jpw;fhf Q ,y; cs;s khw;w 

tpfpjj;ij fz;Lgpbg;gjpy Mu;tkhf cs;Nshk;. ,e;j khw;wk; tpfpjk; 

200 vd;W ePq;fs; mwpe;Js;sPu;fs;. ehk; gpd;dilT rkd;ghL> mj;Jld; 

NtWghL topapD}lhf ,ijr; nra;ayhk;.

vLj;Jf;fhl;L 3.17:

nkhj;jk; ruhrup

P 4 5 6 7 8 30 6

Q 1400 1200 1000 800 600 5000 1000

P–ruhrup P= p –2 –1 0 1 2 0 –

Q–ruhrup Q= q 400 200 0 –200 –400 0 –
pq –800 –200 0 –200 –800 –2000 –
p2 4 1 0 1 4 10 –

Kjypy; gpd;dilT khjpup Kaw;rp nra;ag;gl;lJ.

rha;T my;yJ gpd;dilT Fzfk ;= 2/ 2000 /10 200b pq p= = − = −∑ ∑
khwpyp = Q – B ,d; ruhrup (P ,d; ruhrup)

= 1000 – ( – 200 × 6) = 1000 + 1200 = 2200
gpd;dilT rkd;ghL: Q = 2200 – 200P. vjpu;kiwahd my;yJ 

kiwKfkhd rha;T vd;gJ msTNfhy; kw;Wk; tpiythrp tpfpjj;jpy; 

cs;sJ vdf; Fwpg;gpLfpwJ> ,J Q tpOk; nghOJ Neu;khwhf caUk;.

,g;NghJ ekf;F njupAk;: Q = 2200 – 200P vd;gJ P Ig; nghWj;J 
Q NtWgLj;JfpwJ.

dQ / dP = – 200
,J Ke;ija gjpiyf; nfhz;bUf;Fk; gpd;dilT Fzfk; NghyhFk;.

fPNo cs;s tiugl Njit tisit rpj;jupf;fpwJ. mjd; tisT 

vjpu;kiwahf ,Ug;gJ fPo;Nehf;fp rupT MFk;.

Njit tisT kw;Wk; rha;T

rupT = P ,y; khw;wk;/ Q ,y; khw;wk;
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= ΔQ/ΔP
Neu;Nfhl;L nray;ghL kw;Wk; rupT

ntt;NtW tpiyapy; nghUl;fspd; toq;fy; nfhLf;fg;gl;l 

ml;ltizapd; gb ,Uf;f Ntz;Lk;:

myF tpiy P 1 2 3 4 5

msT Q 600 800 1000 1200 1400

rha;T Neu;kiw 200-f;F rkk; vd;gij fhl;LfpwJ. rkd;ghL Kd;djhfNt 

nray;gl KbAk;.

P–ruhrup P= p –2 –1 0 1 2 0

Q–ruhrup Q= q –400 –200 0 200 400 0

pq 800 200 0 200 800 2000
p2

4 1 0 1 4 10

rkd;ghLfs;: Q = a + bp
b =rha;T;= Σpq / Σp2 = 2000/10 = 200
a = Q – B ( P d; ruhrup) = 1000 – 200 (3) = 400 d; ruhrup
gpd;dilT rkd;ghL: Q = 400 + 200p
fPNo cs;s tiuglk; tisit mspf;fpwJ.

rha;T = ΔQ / ΔP = 200
toq;fy; tisT kw;Wk; rha;T

Neu;NfhL my;yhj nray;ghLfspd; rha;T tiffs;:

tistpy; cs;s midj;J Gs;spfSf;Fk; xNu rha;T nfhz;l 

Neu;Nfhl;L nray;ghLfisg; Nghyy;yhky;> tistpy; cs;s midj;J 

Gs;spfSf;Fk; Neupay; nray;ghLfspd; tp\aj;jpy; rupT ,y;iy.

nryT tisT kw;Wk; tUtha; tisT 500 + 13Q + 2Q2 kw;Wk; 

125Q – 2Q2> KiwNa ,Uf;fl;Lk;.

,jw;fhd nryT tisT gpd;tUkhW:
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nray;ghL
Q 0 5 10 15 20

TC 500 615 830 1145 1560

tUtha; tisT tptuk; gpd;tUkhW:

Q 0 5 10 15 20

TR 0 575 1050 1425 1700

fPNo cs;s tiuglq;fs; nryT kw;Wk; tUtha; tisTfis 

tptupf;fpd;wd:

tistpd; rupT kjpg;Gfs; vy;yh Gs;spfspYk; ,y;iy. ‘Q’ ntt;NtW 
msTf;F khWgl;l rha;T epiyfs; cs;sd.

Q f;F nghWg;Ngw;wpUf;Fk; nryT nray;ghl;bd; Kjy; tiff;nfO 

rha;Tf;F nfhLf;fpwJ. ,J: 13 + 4Q. NkNyahd rha;T nray;ghLfspy; 
Q ,d; kjpg;igf; nfhz;L> ‘Q’ kjpg;GfSf;F rha;e;jthW fPNo 

nfhLf;fg;gl;Ls;sJ.

Q: 0 5 10 15 20

rha;T (13 + 4Q) 13 33 53 73 93

Q f;F nghWg;ghd tUtha; nray;ghLfspd; Kjy; tifg;ghL mjd; 

rha;Tfis nfhLf;fpwJ. ,J: 125 + 4Q. vdNt ,t;NtWghl;bw;fhd 
rha;Tfspd; 'Q' kjpg;Gfs; fPNo nfhLf;fg;gl;Ls;sd:

Q 0 5 10 15 20

rha;T 125 105 85 65 45 (125 + 4Q)
vLj;Jf;fhl;L 3.18: fle;J nry;Yk; 45° tisTfis nfhz;l 

Njhw;wj;jpd; %yk; xU tupapd; rupT vd;d?

P vd;w xU Gs;spia vLj;Jf;nfhs;Sq;fs;. PM ⊥ OX I 

tiuAq;fs;. gpd;du; rha;T

tan 45 1MP
OM

= =

 
,Ue;J tbtpay; %yk; MP =OM toq;fg;gLfpwJ.
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Fwpg;Gfs;

khwpfs; kw;Wk; 

nray;ghL

gd;Kf nray;ghLw;w khwpfs; nfhz;l Neuhd nray;ghL

,Jtiu ehk; xNu xU RahjPd khwp rk;ge;jg;gl;l Neupay; nray;ghLfis 

jPu;f;fg;gl Ntz;Lk;. ehk; xd;Wf;F Nkw;gl;l RahjPd khwp nfhz;l 

Neu;Nfhl;L nray;ghLfis nfhz;bUf;fyhk;.

xU epWtdk; ,uz;L jahupg;Gfshd A kw;Wk; B cUthf;FfpwJ. 

myF A-,d; gq;fspg;G 100 kw;Wk; B-,d; gq;fspg;G 80 MFk;. A 
kw;Wk;’B’ myFfs; cw;gj;jp nra;ag;gLfpd;wd. Neu;Nfhl;L nray;ghL 

kw;Wk; nkhj;j gq;fspg;G nray;ghLfs; gpd;tUkhW: 100a + 80b. 
gq;fspg;Gr; nray;ghLfs; A, B Mfpatw;Wld; xU Fwpg;gpl;l msT 

gq;fspg;ig toq;Fk; xU fyitahFk;.

`2000 kw;Wk; `4000 msT gq;fspg;G Njitg;gLfpwJ. `2000 
kw;Wk; `4000 gq;fspg;Gfis toq;Fk; A kw;Wk; B ,d; tiugl 
fyitia nra;ayhk;.

` 4000 gq;fspg;Gj; njhif 40 myFfs; %yk; my;yJ A kw;Wk; 
B vd;w 50 myFfs; %yk; ngw KbAk;.

,Ukhwp Neupay; nray;ghLfs;

NkNy cs;s tiuglj;jpy;> ‘A’ vd;gJ x- mr;rpy; ,Ue;J ‘Y’ mr;Rf;F 

vLj;Jf;nfhs;sg;gLfpwJ. A 40 myFfs; kw;Wk; B 50 myFfs; 

,izf;fg;gl;L A kw;Wk; B-MdJ 4000 nkhj;j gq;fspg;ig toq;fpaJ. 

,NjNghy;> A kw;Wk; B gpupTfspd; 25 myFfs; ,izf;fg;gLk; 

tupirahdJ A kw;Wk; B Mfpatw;wpd; $l;Lj;njhiffis 2000 

Mk; Mz;bd; nkhj;j gq;fspg;igf; Fwpf;fpwJ. ,e;j Nfhzq;fSf;F 

,izahd vy;yh NfhL vy;iy A kw;Wk; B Mfpatw;wpd; nkhj;j 

gq;fspg;Gfspd; fyitfis rpy msTfshf khw;wp toq;Ffpd;wd. 

mjpf nkhj;j gq;fspg;gpd; tisT Njhw;wkhdJ Neu;khwhfTk; ,Uf;f 

Ntz;Lk;.

3 RahjPdkhd khwpfs; rk;ge;jg;gl;bUe;jhy;> ehk; ,d;Dk;  

3 + 1 gupkhz tiufiyg; gjpg;ig nfhz;bUf;fyhk;. 3 RahjPd 

khwpfspd; rkd;ghL tbtkhdJ toq;fy; Kiwapy; kl;LNk cs;sd.



59� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

khwpfs; kw;Wk; 
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'n' RahjPdkhd khwpfs; cs;sd vd itj;Jf;nfhs;Nthk;. 

,q;Nf Neupay; rkd;ghl;bd; nghJ xOq;F: Y = a0 + a1x1 + a2x2 + a3x3 + 
.... + anxn, x1, ..., xn, Rje;jpukhd khwpfs; kw;Wk; a0, a1, .... anxU khwpyp 

my;yJ Fzfq;fshFk;.

Neu;f;NfhL my;yhj nray;ghLfs;

cau;e;j gy;YWg;Gf;Nfhitfs; vd;gJ 2 my;yJ mjw;F 

Nkyhd Neupay; my;yhj nray;ghLfis $WfpwJ. 2 tJ gb 

gy;YWg;Gf;Nfhit vd;gJ xU ,Ugbr; nray;ghlhFk; ,jpy; 3-tJ gb 

gy;YWg;Gf;NfhitahdJ xU fd nray;ghlhfNt fUjg;gLfpwJ. a2 
<0 gpd;du; tiuglk; xU 'kiy' Nghy; Njhd;WfpwJ vd;why;> ,Ugbr; 
nray;ghLfis tiuglj;jpy; a2> 0 vd;why;> tiuglk; 'gs;sj;jhf;F' 
fPNo cs;s tiuglj;jpy; fhl;lg;gl;Ls;sJ.

xU gbj;jhd nray;ghL

xNu khjpupahd nray;ghLfs; vd;gJ nghUshjhuj;jpy; mbf;fb 

gad;gLj;jg;gLk; xU rpwg;G tifahFk;.

xU nray;ghL msT n MdJ xNu khjpupahdjhFk; mjd; xt;nthU 

khwpfs; khw;wg;gLk; NghJ k Kiw> %yk; khwp Gjpa nray;ghL kn 
Kiw mry; nray;ghL MFk;.

z = f(x, y) vd;gJ msT n I xj;jjhf ,Ue;jhy;>
f(kx, ky) = knz = knf (x, y)
vLj;Jf;fhl;L 3.19: f(x, y) = x2 – 3xy + 5y2 MdJ gb 2 ,d; 

xNutpjkhd nray;ghL MFk;.

( ) 2 2 2 2, 3 5f kx ky k x kx ky k y= − − +

( )2 2 2 2( 3 5 ) ,k x xy y k f x y= − + =
fdr; nray;ghL

Q = xU nray;ghL vd Njit msT P = tpiy> vd: Q = P2 – 7P + 
10 ,Ugbr; rkd;ghl;il njhluyhk;. ,jpypUe;J ehk; nkhj;j tUtha; 
nray;ghL ngw KbAk; TR = PQ = P (P2 – 7P + 10) = P3 – 7P2 + 10P. ,J 
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xU fdrJukhf 3 tJ xOq;F gy;YWg;Gf;Nfhitapd; xU tuk;gw;w 

tbtkhFk;.

ehk; tisit ‘P’ vd kjpg;gpl;L> TR fisg; ngWNthk;. mJ 

fPNo jhf;fy; nra;ag;gl;Ls;sJ:

myFf;F tpiy = P = 0 1 2 3 4 5 6 7

nkhj;j tUtha; = TR = 0 4 0 –6 –8 0 24 70

(P3– 7P2 + 10 P)
fPNoAs;s tiuglk; tUtha; nray;ghl;il toq;FfpwJ.

nkhj;j tUtha; nray;ghl;bd; Kjy; tiff;nfO FWf;F tUtha; 

nray;ghL MFk;. mjhtJ> tpiyapy; xU Fwpg;gpl;l khw;wj;jpw;fhd 

nkhj;j tUtha; khw;wj;jpd; tpfpjk; = 3P2 – 14P MFk;. ,J tistpd; 

rupthFk;. ,e;j tisTfs; ,lj;jpypUe;J ,lk; khWgLfpwJ.

Nfhg; lf;s]; jahupg;G nray;ghL

L %yjdj;jpw;fhd ciog;G K ia Fwpf;fpwJ vd;why; α, β vd;gJ 
khwpyp α + β = 1 Nfhg; lf;s]; jahupg;G nray;ghL L, K My; PL, PK 
MFk;.

Y aL Kα β=

ehk; Ntz;ba ( ) ( ). . .a pL pK a p Kα β α β=
 

. .a p L K p aL K pYα β α β α β+= = =  
Kjy; 1α β+ =
vdNt Nfhg; lf;s]; jahupg;G nray;ghL Neu;Nfhl;Lf;F xj;jjhf 

cs;sJ.

vLj;Jf;fhl;L 3.20: ep&gp (i) 
1/r

r r

aY
L K

β −
 = + 
 
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nray;ghL (ii) ( ) 1/
1

rr rY a K Lδ δ
−− − = + −   

1 y; msTfs; xNu khjpupahdit

jpUg;G msTNfhy;

Y = f(K, L) xU xOq;fhd xw;iw jahupg;G nray;ghL njhopyhsu; L 
kw;Wk; Kjy; K MFk;.

L, K c- d; midj;J cs;sPLfisAk; ntspaPL c- kb ntspaPl;il 
cau;j;Jk;.

F (cK, cL) = cY vd;gjhy;
,jid NtW thu;j;ijfspy; $Wtjhdhy;> xU Neu;Nfhl;L xj;j cw;gj;jp 

nray;ghL> epiyahd mstpyhd cw;gj;jpapy; msTf;F jpUk;Gtij 

Fwpf;fpwJ. ,jpy; ve;j cs;sPl;ilAk; gad;gLj;jtpy;iy vd;why; 

ntspaPL ,y;iy. cs;sPLfs; ,Uklq;fhf ,Ue;jhy; ntspaPLvy;iy 

,Uklq;fhf ,Uf;Fk;.

Njit nray;ghL kw;Wk; toq;fy; nray;ghL

x Njitg;gLk; xU nghUspd; msitf; Fwpg;gpLtijf; Fwpf;fyhk; p> 
mjd; tpiy> x kw;Wk; p Mfpait khWghLfshy; ehk; Njitg;gLk; 

nray;ghL vOjyhk;.

x = f (p) p ,y; x ,d; rhu;igf; fhl;Lk;
p = F (x) x ,y; p ,d; rhu;igf; fhl;Lk;

,it ntspg;gilahd Nfhupf;if nray;ghL g(x, p) = 0 ,d; 
ntspg;gilahd tbtq;fs; MFk;.

nghUshjhuj;jpy; gpw nray;ghLfisg; nghWj;jtiuapy; xU 

Nfhupf;ifapd; nray;ghl;by; khWghLfs;> fw;gidahd msT kw;Wk; 

cz;ikahd fhzf;$ba msTfspy; ,y;iy. msTUf;fspd; kjpg;Gfs; 

cs;s khw;wq;fs; Nfhupf;if tistpy; khw;wq;fis Vw;gLj;Jf;fpd;wd.

NkNy nfhLf;fg;gl;Ls;s thjq;fs; xU toq;fy; nray;ghl;bw;F 

nghUe;Jk;> NkYk; x khwp tpLk;. tpepNahf tistpd; rupT Neu;kiwahdJ 
kw;Wk; xU Njit tisT nghJthf vjpu;kiwahf cs;sJ.

nryT nray;ghLfs; kw;Wk; cw;gj;jp nray;ghLfs;

X vd;gJ nkhj;j tpiyapy; xU epWtdj;jhy; cw;gj;jp nra;ag;gLk; 

msT C vd;why;> ehk; nkhj;j nryTr; nray;ghL C = f (x) ntspg;gilahf 
cs;sJ. kiwKf tbtj;jpy; ,ij vOJNthk;:

g(C, x) = 0
cw;gj;jpapd; ruhrup nryT my;yJ myfpd; nrytpdhy; cw;gj;jp 

nra;ag;gLk; nkhj;j nrytpdq;fis gpupg;gjd; %yk; ngwg;gLfpwJ.

AC = C/x or C = AC.x
cw;gj;jp nray;fspd; mwptpy; ,Ue;J nryT tisTfisg; 

ngwyhk;. Fwpg;gpl;l msT ntspaPLfSld; njhlu;Gila cs;sPLfs; 

%yk; cw;gj;jp cwT tptupf;fg;gl;Ls;sJ.
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Y = f(L,K)
cw;gj;jp nray;ghL L, K cw;gj;jpj; jpwd; kw;Wk; %yjdj;jpd; 

msT Mfpait KiwNa Y MFk;.

PL vd;gJ ciog;G Cjpak; my;yJ tpiy vd;why;> P.K %yjd 

myFf;F tpiy vd;why;> ehk; midj;J nrytpdq;fisAk; (mjhtJ> 

L, K ,e;j tifapy; ) nkhj;jkhf nrytopf;f KbAk;.

C = LPL + KPK

,yhg nray;ghL

E = yhgk; = nkhj;j tUtha; - nkhj;j nryT. cjhuzkhf> 

NkNy nfhLf;fg;gl;l newpKiwfs; vLj;Jf;fhl;lhf> yhgk; = 125Q – 
2Q2 – (500 + 13Q + 2Q2) = 125Q – 2Q2 – 500 – 13Q –2Q2 = –4Q2 + 112Q 
– 500. 0, 5, 10, 15 kw;Wk; 20 myFfSf;fhd yhgk;: –500> 40> 220> 280 
kw;Wk; 140 KiwNa MFk;.

,yhg tistpd; rha;T> mjhtJ> e = dE / dQ – 4Q2 + 112Q – 500 
= –8Q + 112 Mfpatw;Wld; Kjy; tupirapy; tifg;gLj;jg;gLk;. Q 
= 0> 5> 10> 15 kw;Wk; 20 vd;w tpfpjj;jpy; cs;sJ: 112> 72> 32> –8 
kw;Wk; –48. fPNo cs;s nkhj;j yhgKk; yhg tl;b tisTvy;iy 

nfhLf;fg;gLfpd;wd.

yhgj;jpd; mjpfgl;r ntspaPl;L epiy vd;d?

,yhg nray;ghL: E = –4Q2 + 112Q – 500.
Kjy; tiff;nfO δE / δQ = –8Q + 112. ,yhgk; mjpfupf;Fk; ntspaPL 

G+[;[paj;jpw;F rkkhd Kjy; tiff;nfOit tplhky; toq;Ftjd; 

%yk; toq;fg;gLfpwJ. vdNt –8Q + 112 = 0; 8Q = 112 my;yJ Q = 14. 
14 myFfspy; ,yhg = 284. gjpy; rupahf ,Ug;gij cWjp nra;tjw;F 

2 tJ top tif nra;ag;gl Ntz;Lk;> mjd; kjpg;G vjpu;kiwahf 

,Ue;jhy;> gjpy; rupahdJ. kw;Wk; d2E / dQ2 = –8. vq;fs; gjpy;  

rupahdit MFk;.

epfu yhgk; (mjhtJ> nkhj;j yhgj;jpd; rupT) G+[;[paj;ij 

mile;jhy;> nkhj;j yhgk; mjpfgl;rk; MFk;. ,e;j mstpd; msT 

,yhg ,yhgj;ij mjpfupf;fpwJ. gpd;tUk; tiuglj;jpypUe;J ehk; 14  

myFfshf mijg; gbj;Njhk;.
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3.3 FWfyhd nryT kw;Wk; Njit nefpo;r;rp

Kf;fpakhf cw;gj;jp nryT kw;Wk; tUtha; jPu;khdj;jpd; ,uz;L 

El;gq;fs; cs;sd: (i) cwpQ;Rjy; nryT (ii) FWfyhd nryT
cwpQ;Rjy; nryT

cwpQ;Rjy; nryT vd;gJ nkhj;j nrytpd cj;jpahFk;> mNjrkak; 

nkhj;j nryT (mjhtJ> epiyahd nryT kw;Wk; khwp nrytpd) 

cw;gj;jp nrytpdkhf tpjpf;fg;gLk;. NtW thu;j;ijfspy; 

$Wtjhdhy;> cwpQ;Rjy; nryTfspy;> midj;J cw;gj;jp nryTfs; 

cw;gj;jp nra;ag;gl;l nghUl;fspd; tpiyapy; cwpQ;rg;gLfpd;wd. 

,e;j Kiwapy;> epiyahd njhopw;rhiy Nky;epiyfs; ,ay;ghd 

jpwd; mbg;gilapy; Kd;dNu jPu;khdpf;fg;gl;l Nky;epiy tPjj;jpd; 

mbg;gilapy; cwpQ;rg;gLfpd;wd. xU Fwpg;gpl;l fhyj;jpw;fhd 

,yhgj;ij fzf;fpLtjw;F Kd;ghf cl;nrYj;jg;gl;l Nky;epiyfs; 

rupnra;ag;gLfpd;wd. ,Wjpr; ruf;fpUg;gpd; nkhj;j nrytpy; kjpg;gpy; 

midj;J Neub nryTfs; kw;Wk; epiyahd njhopw;rhiy gpd;dzpiaAk; 

mlq;Fk; (kw;Wk; rpy Neuq;fspy; epu;thfk; gpd;dzpiaAk; $l).

cwpQ;Rjy; nryT xU ghuk;gupa mZFKiw kw;Wk; ,J 

tof;fkhd nryT my;yJ KO nryT vd;Wk; miof;fg;gLfpwJ.

FWfyhd nryT

cwpQ;Rjy; nrytpdq;fSf;fhd xU khw;whf khWk; nrytpdk; 

vd;gJ khwp nryT my;yJ Neub nryT vd;W mwpag;gLfpwJ. ,e;j 

El;gj;jpd; fPo;> khwp nryTfs; kl;LNk jahupg;G nryTfs; kw;Wk; 

ruf;F kjpg;gPl;by; Nru;f;fg;gLfpd;wd. epiyahd cw;gj;jpr; nryTfs; 

cw;gj;jpg; nghUl;fSf;F xJf;fPL nra;ag;gltpy;iy> Mdhy; mit 

fhyr; nryTfshf fUjg;gLfpd;wd. ,t;thwhf> me;j Mz;bd; 
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,yhg el;lf; fzf;ifAk; mJ Neubahf rhl;baJ. epu;zapf;fg;gl;l  

nryTvy;iy ruf;fpUg;G kjpg;gPl;by; Eioaf; $lhJ.

cwpQ;Rjy; nryTfs;> tpspk;Gepiyr; nryTfs; Mfpait 

,uz;Lk; cw;gj;jp my;yhj nryTfspd; fhyepiy nrythFk; 

(mjhtJ> epu;thfk;> tpw;gid kw;Wk; tpepNahfk; Nky;epiyfs;). NtW 

thu;j;ijfspy; $Wtjhdhy;> ,it fz;Lgpbf;Fk; nryTfs; my;y.

jahupg;G nryTfs; kw;Wk; fhyr; nryTfs;

cw;gj;jp nryTfs; vd;git cw;gj;jpr; nrytpd; xU gFjpahf 

,Uf;Fk;. ,j;jifa nryTfs; ruf;F kjpg;gPl;by; Nru;f;fg;gl;Ls;sJ. 

kWGwk;> fhyr; nryTfs; cw;gj;jpr; nryTld; njhlu;Gilajhf 

,y;iy. mj;jifa nryTfs; ,it nrytplg;gl;l fhyg;gFjpapd; 

nrytpy; elj;jg;gLfpd;wd. ,it nghUl;fs; my;yJ ruf;Fspd;  

tpiyapy; gFjpahf ,y;iy. ,it> fhyj;jpd; ,yhg el;lf; fzf;fpw;F 

Neubahf khw;wg;gl;Ls;sd.

FWfyhd nrytpd; nghUs;

FWfyhd nryT vd;gJ xU $Ljy; cw;gj;jp gpupit cw;gj;jp nra;Ak; 

$Ljy; nryT MFk;. ,J midj;J khWk; nryTfspd; nkhj;jk; 

MFk;. ,J midj;Jk; Neub nryTfs; kw;Wk; khwp Nky;epiyfshy; 

MdJ. CIMA yz;ld; FWfyhd nrytpd; msT tiuaWj;Js;sJ> 

ntspaPLfspd; msT mjpfupj;jhy; my;yJ xU myF Fiwe;jhy;> 

ve;jnthU ntspaPl;bd; ntspaPlhf nkhj;j nryTfs; khw;wg;gLfpd;wd. 

me;jg; gpupT cw;gj;jp nra;ag;gltpy;iy vd;why; mJ jtpu;f;fg;gl 

Ntz;ba nghUspd; xU myfpd; tpiy MFk;. nryT vd;gJ ve;j 

mstpw;F ,Ue;jhYk;> ve;j mstpw;F nray;ghl;L msTk; khwhky; 

,Uf;Fk;.

cjhuzk; 3.21: xU epWtdk; 100 myFfis xU khjj;jpw;F cw;gj;jp 

nra;fpwJ. khjj;jpw;fhd nkhj;j epiyahd nryT `5>000 kw;Wk; 

myF xd;Wf;F FWfyhd nryT `250 MFk;. khjj;jpw;fhd nkhj;j 

nryT:

									         `

100 myFf;fhd FWfyhd (khwp) nryT			  25,000
epiyahd nryT							       5,000
nkhj;j nryT							       30,000
ntspaPL xU myF %yk; mjpfupj;jhy;> nryT gpd;tUkhW Njhd;Wk;:

FWfyhd nryT (101 × 250)					     25,250
epiyahd nryT							       5,000
nkhj;j nryT							       30,250

,jdhy; xU $Ljy; myF cw;gj;jp nra;ag;gLk; $Ljy; nryT 

250 MFk;. ,J FWfyhd nrytpdk; MFk;. vdpDk;> cw;gj;jp msT 

mjpfupf;Fk; NghJ epiyahd nryTfs; mjpfupf;Fk;> vdNt> ,J 

cw;gj;jpj; jpwd; mjpfupf;f fhuzkhf ,Uf;fyhk;.



65� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

khwpfs; kw;Wk; 

nray;ghL

gzpfs; %yk; Njitfspd; nefpo;jd;ik

nefpo;jd;ik vd;gJ njhopy; kw;Wk; nghUshjhuj;jpy; kpfTk; gad;gLk; 

xU fUj;jhFk;. Nfhupf;if gw;wpa nefpo;jd;ik> mspg;G Nghd;wit 

tpahghu Ma;Tfspd; nghJthd Ngr;Rtof;fpy; cs;sjhFk;.

nefpo;jd;ik Nfhupf;iffspy; nghUspd; tpiy> thbf;ifahsupd; 

tUkhdj;ij mjpfupj;jy;> Nghl;b jahupg;gpd; tpiy (FWf;F nefpo;r;rp> 

Njit vd miof;fg;gLk;) tpsk;guq;fs;> gjtp cau;T gpur;rhuq;fs; 

Nghd;wit tu;j;jf epWtdq;fspy; kpfTk; gaDs;s fUj;Jf;fs; 

MFk;. tpiy> tUkhdk;> Nghl;bahsu; jahupg;G my;yJ tpsk;guk; 

kw;Wk; tpfpjhrhu nrytpd; tpiyapy; xU Fwpg;gpl;l msT khw;wk; 

Ntz;Lk; vd;gNj ,jd; Nehf;fk;.

nefpo;jd;ik Nfhupf;ifapd; tpiy

nefpo;jd;ik Nfhupf;ifapd; tpiyia ,g;NghJ ghu;f;fyhk;. 

,J ‘E’ vd Fwpf;fg;gLfpwJ. tiuaiw %yk;> E jug;gl;Ls;sJ: 
[tpiyapy; khw;w tpfpjk; / tpiyapy; khw;wj;jpw;fhd tpfpjk;]

[ ] [ ]/ / /Q Q Q P−∆ ∆ ∆
,q;Nf Q vd;gJ msT> P vd;gJ tpiy> kw;Wk; ΔQ kw;Wk; 

ΔP Mfpait KiwNa Q kw;Wk; P ,y; cs;s khw;wq;fs; MFk;. 

[,U jpir kw;Wk; gupkhz nefpo;jd;ikapy; vjpu;kiw FwpaPl;L 

gad;gLj;jg;gLfpwJ kw;Wk; Q (msT) P(tpiy)-apy; ,Ue;J 

khWgLk; > ‘–’ milahsk; ΔQ tPupak; Fiwe;jJ].
E = – [ΔQ/Q] × [P/ΔP]

[ ] [ ]/ /P Q Q P= − × ∆ ∆
ΔQ / ΔP vd;gJ xU rha;T nray;ghL vd;gij epidtpy; 

itj;Jf;nfhs;s Ntz;Lk;> tpiyf;F nghWg;ghd msT rupT. vdNt> 

nefpo;r;rpj;jd;ik Nfhupf;ifapd; tisT rha;T ngUf;fk;-[P/Q]. 
midj;J rhjhuz nghUl;fspYk;> Mlk;gu nghUl;fspYk; tpiy 

nefpo;jd;ik vjpu;kiwahf ,Uf;fpwJ> Mdhy; tof;fkhf vjpu;kiw 

Fwp Gwf;fzpf;fg;gLfpwJ.

Nfhupf;if nray;ghL Q = 280 – 7P; mjd; nefpo;jd;ik(E) –(P/ 
Q) × rha;T. rhjhuzkhf rha;T vd;gJ P-ia nghWj;J Q-d; Kjy; 

tiff;nfO MFk;. vdNt>dQ/dP = –7. P-apd; ntt;NtW kjpg;GfSf;F 

P fzf;fplg;gLfpwJ kw;Wk; ml;ltizapy; nfhLf;fg;gl;lJ kw;Wk; 

tiuglk; Nfhupf;if tisit nfhLf;fpwJ.

nefpo;Tj;jpwd;> > 1 vd;gJ tpiy kPs;tjhfTk; tpiy 

Fiwf;fg;glyhk; vdTk; $wg;gLfpwJ. nefpo;T <1 Njit ,y;yhj 
NghJ tpiyia Fiwg;gjd; %yk; mjpfkhf tpw;f KbahJ mNj 

Neuj;jpy; tpiyia cau;j;Jtjd; %yk; cq;fspd; tpw;gid msthdJ 

fLikahf ghjpf;fg;gLk;.

Njit tisT
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P 10 20 30

njhlu;Gila Q 210 140 70

rupT –7 –7 –7
nefpo;r;rp = – (P/Q) × (rupT) 0.333 1 3

nkhj;j tUtha; (P × Q) 2100 2800 2100

tpiy `30 ypUe;J `20 Mf Fiwf;fg;gLk;NghJ tpw;gid 

msthdJ `70 Kjy; `140 tiu mjhtJ> 33% Kjy; 100% 

Mf mjpfupj;Js;sJ. nefpo;jpwd; mjpfkhf ,Ue;jNghJ> P ,d; 
tpw;gidia mjpfupf;f my;yJ Fiwf;f epWtdq;fs; nray;gLfpd;wd. 

NkYk; tpw;gid tUthahdJ `2100 Kjy; `2800 tiu mjpfupf;f 

tha;g;Gs;sJ. tpiy nefpo;r;rpj;jpwd; 1 f;F Fiwthf ,Uf;Fk;NghJ 

tpiy cau;tpd; %yk; ey;y tUtha; fpilf;Fk;. tpiy ̀ 10 Kjy; ̀ 20 

Mf cau;j;jg;gl;lNghJ> 100% msthdJ 210 Kjy; 140 ypUe;J 33% 

kl;LNk tPo;r;rpaile;jJ. mNj Neuj;jpy; tUtha; `2100 ,ypUe;J ` 
2800 Mf cau;e;jJ. ,jdhy; tpw;gidahsUf;F tpiyapy; kPs;jpwdw;w 

Nfhupf;if tisit cau;j;Jtjw;F mtu; nrYj;Jfpwhu;. ,NjNghy;> 

xU kPs; Nfhupf;if tisit mtu; fl;bnaOg;Gk;NghJ> mJ 

tpiyfis Fiwf;f nrYj;JfpwJ.

tpiyAau;T vd;gJ > 1 tpiy msTf;F mg;ghy; `20. vdNt> 

`20-ypUe;J ve;j tpiy cau;itAk; tpw;gidahsu; Fiwe;j 

tpw;gidahfNt nfhz;bUf;fpwhu;. Mdhy; cau; tpiyapy; ,Ue;J  

`20 f;F tpiy Fiwf;fg;gLNkahdhy;> mJ mtUf;F gadspf;Fk;. 

tpiy nefpo;r;rp <1 Kjy; `20 ,y; ,Uf;Fk; nghOJ mJ tpiyf;F 

fPNo cs;sJ. tpw;gidahsu;fsplkpUe;J ve;j xU tpiyAau;e;j 

epiyAk; tpw;gidahsUf;F khw;wKbahJ. Mdhy; tpw;gidahsupd; 

tpiyia ve;j xU tpiyAau;e;j epiyapypUe;J tpyf;Ftjw;Fk; 

Njit nefpo;r;rp Gs;spia Nehf;fp tpiyapy; ve;j tpiy cau;itAk; 

,af;f NeupLk;.
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mikg;G gad;gLj;Jk; tpiyapy; nefpo;r;rpj;jd;ikapd; rupT 

gad;ghl;il ePq;fs; ftdpf;fyhk;. tpiy nefpo;T rha;T Kiw P/Q 
MFk;. rha;T tpiy nefpo;r;rpj;jd;ikahdJ tpiy Neuj;jpw;F Neu; 

tpfpjj;jpy; Neubahd tpfpjhrhukhf ,Ug;gij ePq;fs; ftdpf;fyhk;.

Njitf;fhd tUtha; nefpo;r;rp

thbf;ifahsu;fspd; tUkhdj;jpy; khw;wk; nra;a Ntz;ba mstPl;il 

khw;Wk; nghOJ Nfhupf;if nray;Kiwapd; %yk; tUtha; 

nefpo;r;rpailtJ tptupf;fg;gLfpwJ.

tUkhd nefpo;T = [ΔQ / Q] / [ΔI / I] vq;Nf Q vd;gJ tUkhdk; 
kw;Wk; ΔQ Mfpatw;wpd; msT kw;Wk; Q kw;Wk; I ,y; khw;wq;fs; 
cs;sd. vjpu;kiw mwpFwp ,U jpir kw;Wk; gupkhzj;jpy; nefpo;r;rp 

vdg; gad;gLj;jg;gLtijf; ftdpf;fTk;> NkYk; Q (msT) tpiyf;F 

khWgLk;.

[ ] [ ]/ /Q Q I I= ∆ × ∆

[ ] [ ]/ /I Q Q I= − × ∆ ∆
fPo;f;fz;l Nfhupf;if tUkhdk; nray;gLtijf; fUj;jpy; 

nfhs;Sq;fs;: Q = 500 + 0.05 Q- tpd; msT Njit kw;Wk; tUkhdk;. 

gpd; Q kw;Wk; I ,d; gpd;tUk; ml;ltizfs; ,iz cj;jutplg;gl 

Ntz;Lk;:

I 1000 1500 2000 2500

Q 550 975 600 625

rupT: ΔQ/ΔI 0.05 0.05 0.05 0.05

nefpo;r;rp = (I/Q) ×(ΔQ/ΔI) 0.091 0.130 0.167 0.2

[tUtha; Nfhupf;if nray;ghl;bd; rupT> me;j nray;ghl;bd; Kjy; 

tupir xOq;FKiw MFk;. ,e;j nray;ghL: Q = 500 + 0.05I. mjd; 

Kjy; tupir tif: δQ / δI = 0.05.
Njitf;fhd FWf;F nefpo;r;rp

,J xU nghUspd; tpiyia jahupg;gjw;F Njitahd msNt 

tpfpjk; MFk;.

X kw;Wk; Y- ,d; epug;G nghUl;fs; vd;why; [mjhtJ> fhu; 

kw;Wk; ngl;Nuhy; Nghd;w kw;wtw;wpd; gad;ghl;ilg; gad;gLj;JtJ] 
,jpy; Njit kw;Wk; tpiyAau;Tf;fhd tpiyia cau;j;JtjhFk;.

FWf;F nefpo;T (epug;G nghUl;fs;) Qx kw;Wk; Py = [-DQx / 
Qx] / [ΔPy / Py] Qx vd;gJ ngl;Nuhy; ,af;fg;gLk; fhupd; msT> Py 
apd; Y tpiy (ngl;Nuhy;) kw;Wk; Qx kw;Wk; ΔPy Mfpait KiwNa 

msT kw;Wk; tpiy khw;wq;fs; MFk;. [vjpu;kiw milahsk; ,U 

jpir kw;Wk; gupkhzj;jpYk; nefpo;jpwdhf gad;gLj;jg;gLtijf; 

ftdpf;fTk;> Q (msT) tpiyf;F vjpuhf .khWgLtij ftdpf;fTk;.

	
[ ]/ /x x y yQ Q P P = −∆ × ∆ 
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X kw;Wk; Y Nghl;bapLk; nghUs;fs; vd;why; [fhgp kw;Wk; 
Njapiy Nghd;w kw;wtw;wpd; cgNahfkw;w gad;ghl;bd; xU tpistpd; 

gad;ghlhf ,Ue;jhy;> Y ,d; tpiy caUk; NghJ> X cau;T kw;Wk; 

mjw;F Neu;khwhf Njitg;gLfpwJ.

FWf;F nefpo;r;rp (khw;W nghUl;fs;) Qx kw;Wk; Py = [ΔQx / Qx] 
/ [ΔPy / Py]

[ ]/ /x x y yQ Q P P = ∆ × ∆ 

/ /y x x yP Q Q P   × ∆ ∆   
tpsk;guk; kw;Wk; Cf;Ftpg;G Njit nefpo;r;rp

,J> tpsk;guk; kw;Wk; gjtp cau;T Mfpatw;wpw;F nrytplg;gl;l 

njhifapy; khw;wk; nra;a Ntz;Lk; vd;w mstpy; cs;s khw;wj;jpd; 

tpfpjk; MFk;.

tpsk;guk; kw;Wk; Cf;Ftpg;G Njit nefpo;r;rp = [(Δ/Q) × (ΔQ/
ΔA) ,jpy; A vd;gJ tpsk;guj;jpw;fhf nrytopj;j njhif. ,q;Nf 
rupT nghJthf Neu;kiwahfTk; tpsk;guk; kw;Wk; gjtp cau;Tf;F 

Njit nefpo;r;rpahfTk; cs;sJ. mjdhy; jhd; ngupa epWtdq;fs; 

tpsk;gu gjtp cau;T Fwpj;J mjpf nryT nra;fpd;wdu;.

3.3.1 nray;ghl;bd; kPg;ngUkjpg;Gfs; kw;Wk; kPr;rpWkjpg;Gfs;

xU nray;ghlhdJ > Fwpg;ghf cau; epiy nray;ghlhfk;. nray;ghLw;w 

khwpapd; khWghl;bd; rpy kjpg;gpw;Fk;> nray;ghLw;w khwpapd; rpy 

kjpg;gpw;Fk; kpf mjpfkhdjhf ,Uf;fyhk;> NkYk; gy 'cr;rq;fs;' 

kw;Wk; ',wf;fq;fs;' ,Uf;fyhk;. ,e;j ‘cr;rq;fs;’ ‘kPg;ngUkjpg;Gfs;’ 
vd;W miof;fg;gLfpd;wd> ',wf;fq;fs; 'kPr;rpW kjpg;Gfs;' vd;W 

miof;fg;gLfpd;wd. vdNt> kPg;ngUkjpg;Gfs; kw;Wk; kPr;rpW kjpg;Gfis 

Ma;T nra;a Ntz;Lk;.

P = f (Q) nray;ghl;bd; fPo; nfhLf;fg;gl;l tiuglj;ij ghUq;fs;.
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Q = 1 Kjy; 4 tiuapyhd ,ilntspapy; tiuglj;ij ftdpAq;fs;. 

F (Q) x = 2 ,d; ,lJ gf;fk; mjpfupj;J Q = 2 ,d; tyJGwj;jpy; 
FiwfpwJ kw;Wk; P ,y; kpf mjpfkhf cs;sJ> Q = 2 ,ilntspiaf; 
ftdpAq;fs;> Q = 5 Kjy; 7 tiu. Q = 6 ,d; ,lJGwj;jpy;> f (Q) 
FiwfpwJ kw;Wk; Q = 6 ,d; tyJGwj;jpy;> f (Q) mjpfupj;J Q = 6 Mff; 

Fiwthf ,Uf;Fk;. F (Q) caUk; NghJ> rha;T Neu;kiwahdJ kw;Wk; 

Fiwf;Fk;NghJ> rha;T vjpu;kiwahf ,Uf;fpwJ. rha;T G+[;[pakhf 

,Uf;Fk;NghJ> f (x) mjpfgl;rkhfNth my;yJ Fiwe;jgl;rkhfNth 

,Uf;Fk;. vdNt> rha;T G+[;ak; vd;why;> f (x) mjd; mjpfgl;rk; 

my;yJ mjd; Fiwe;jgl;rk; vd;W epr;rakhf ehk; vt;thW nrhy;y 

KbAk;? ,q;Nf 2 tJ tupir top tFg;G my;yJ d2P / dQ2 vq;fs; 

kPl;Gf;F tUfpwJ. D2P / dQ2 ,d; kjpg;G <0> mjhtJ vjpu;kiw> f 
(Q) mjd; mjpfgl;r Gs;spapy; cs;sJ kw;Wk; d2P / dQ2> 0> mjhtJ 

Neu;kiw> f (Q) mjd; Fiwe;jgl;r Gs;spapy; cs;sJ.

cjhuzk; 3.27:

,yhg nray;ghL vd;gJ P = Q3 / 3 - 4Q2 + 12Q.
Q tpd; mjpfgl;r kw;Wk; Fiwe;jgl;r ,yhgj;ij fz;Lgpbf;fTk;.

jPu;T:

,yhgk; = Q3/3 – 4Q2 + 12Q;
1k; topnghUis fhz;gp dP/dQ = Q2 – 8Q + 12
ehk; ,ij 0 rkkhf mikf;f vd;why;> vq;fSf;F fpilf;Fk;: Q2 – 8Q 

+ 12 = 0.
mjdhy;> (Q–2) (Q–6) = 0.
mjdhy;> (Q–2) = 0 my;yJ (Q–6) = 0.
mjdhy;> (Q) = 2 my;yJ Q = 6.
2 tJ gpupthdJ: d2P/dQ2 ,d; Q2 – 8Q + 12 = 2Q–8;
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ehk; kjpg;G itj;J ,Ue;jhy;> Q = 2> 2 tJ tiff;nfOtpy; itj;J 

,Ue;jhy;> 2 (2) –8 = –4 vd;gJ 2 tJ tiff;nfOtpd; kjpg;G MFk;. 
Q = 6 I itj;J ,Ue;jhy;> mjd; kjpg;G: 2 (6) –8 = 4. MFk;.

Muk;g Ez;fzpjk; $Wifapy; 2 tJ tiff;nfOtpd; kjpg;G 

vjpu;kiwahdjhf ,Ue;jhy;> ,yhgj;jpd; msT me;j ntspaPl;bd;  

epiyapy; mjpfgl;rk; MFk;. ,q;Nf> Q = 2 f;F> 2 tJ tiff;nfOthdJ 

vjpu;kiwahdJ kw;Wk; Q = 2 ,y;> yhgk; mjpfkhdJ MFk;.

fzf;fpl KbAk; ,yhg rkd;ghl;il vLj;Jf;nfhs;Sq;fs;: yhgk; = 
Q3/ 3 – 4Q2 + 12Q. ,q;Nf Q = 2 I itf;fTk;. 8/3 – 4 (4) +12 (2) = 
10.67 vd ,yhgj;ijg; ngWfpNwhk;. Q = 6 ,y;> 216/3– (4 × 26) + 12 (6) 
= 72 – 144 – 72 = 0. vd;w ,yhgj;ij ehk; ngWfpNwhk;.
ehk; fPNo cs;s ntt;NtW Q msTfis yhgk; ngw tupirg;gb 

Gs;spfis ngw KbAk;:

Q 0 1 2 3 4 5 6 7

yhgk; = P 0 9 10.67 9 5.33 1.67 0 2.33

,e;j Gs;spfs; NkNy $wg;gl;l ,yhg nray;ghl;bd; tiuglj;jpy; 

jpl;lkplg;gl;Ls;sd.

Fwpg;G: xU nray;ghL gy kPg;ngU kjpg;Gfis kw;Wk; mjDld; 

njhlu;Gila kPr;rpW kjpg;Gfis nfhz;bUf;fyhk;.
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cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. Nfhbl;lj;ij jFe;j thu;j;ijfshy; epug;Gf.

a. ________ Kiwapy; epuyhf;f El;gk; xNu xU tpahghuj;jpd; 

njhopy;El;gk; kw;Wk; nghUshjhuk;> xNu xU rkd;ghLfs; 

kw;Wk; Vw;wj;jho;Tfis tpsf;FfpwJ.

b. ________ ,d; Gs;sptptu El;gk;> tpw;gid njhFjp Nghd;w 
khWghLfspd; ,ilNa fle;jfhy cwTfspd; fle;j 

Nghf;Ffis Muha;fpwJ.

c. ________ khjpupahdJ KbTfspd; tpisTfs; jdpg;gl;lit 

my;y> KO cWjpAld; fzpf;f Kbahj R+o;epiyfis 

gpujpgypf;fpwJ.

d. gy;YWg;Gf;Nfhty;fs; kw;Wk; gy;YWg;Gf;Nfhitfs; 

Mfpatw;wpd; mbg;gilapy; ntspg;gLj;jg;gl;l xU 

nray;ghlhdJ _______ nray;ghL MFk;.

2. gpd;tUk; mwpf;iffs; cz;ik my;yJ jtwhditah vd;gij 

fz;lwpf.

a gFjpapd; tuk;G vd;gJ ,uz;L jPtpu Gs;spfSf;F ,ilapy; 

cs;s kjpg;Gfis thrpg;gjhFk;.

b. Vw;Wf;nfhs;Sk; khjpup Gs;sptptu juf; fl;Lg;ghl;bd; 

fl;lkhFk;> ,J Njitahd msT nfhz;lij 

epuhfupf;fNth Vw;Wf;nfhs;sNth KbAkh vd;gij KbT 

nra;a Kaw;rpf;fpwJ.

c. cUtfg;gLj;Jjy; KbTfspd; jd;ikahd mDkhdk; 

kw;Wk; kpfTk; Jy;ypakhdit my;y.

d. f ‘(x) ³ 0 vd;why;> f (x) x ,d; nray;ghL mjpfupf;fpwJ kw;Wk; 

f’ (x) £ 0 vd;why;> f (x) x ,d; nray;ghL FiwfpwJ.

3.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1.	 a. fzpj		  b. gpd;dilT
		  c. epfo;jfT		  d. ,aw;fzpj

2.	 a. jtwhd		  b. cz;ik

		  c. cz;ik		  d. cz;ik

3.5 RUf;fk;

•• xU khwpapd; top kw;w khwpfs; rhu;e;J nray;gLk; tpjj;ij 

Fwpf;fpwJ.
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•• Gs;sp (c, f(c)) vd;gJ> y = f(x), (i) f (c+ h) ≤ f (c), kw;Wk;  
(ii) f (c – h) ≤ f (c) vd;w rpwpa h ≥ 0 vd;W miof;fg;gLfpwJ. f(c) 
vd;gJ jhd; mjpf gl;r kjpg;G f(x) vdg;gLfpwJ.
•• xU nray;ghL f(x) mjpfupj;J tUfpwJ (Fiwe;J) f(x + c) ≥ f(x) ≥  

f(x – c) [f(x+ c) ≤ f(x) ≤ f(x – c)] midj;J c ≥ 0.

3.6 Kf;fpa fUj;Jg;gbkq;fs;

•• ,aw;fzpj nray;ghLfs;;: ,aw;fzpj nray;ghLfis xU 

$l;L vz; %yk; $l;ly;> fopj;jy;> ngUf;fy;> tFj;jy; 

kw;Wk; xU ,aw;fzpj rkd;ghLfspd; xU tiuaWf;fg;gl;l 

vz;zpf;ifia jPu;f;Fk; jpwd; Mfpatw;wpd; %yk; ngwyhk;. 

gy;YWg;Gf;Nfhitfs;> gFj;jwpT kw;Wk; jPtpu nray;ghLfis 

,aw;fzpjkhff; nfhz;Ls;sd

•• cwpQ;Rjy; nryT: ,J nkhj;j nryT El;gk; (mjhtJ> 

epu;zapf;fg;gl;l nryT kw;Wk; khWk; nryT) cw;gj;jpr; nryT 

vd mstplg;gLk;.

•• kPg;ngUkjpg;Gfs; kw;Wk; kPr;rpWkjpg;Gfs;: kPg;ngUkjpg;Gfs; 

kw;Wk; kPr;rpWkjpg;Gfs; kpfg;ngupa kjpg;G (mjpfgl;rk;) my;yJ 

kpfr;rpwpa kjpg;G (Fiwe;jgl;rk;)> xU nray;ghL xU Fwpg;gpl;l 

gFjpf;Fs; my;yJ nray;ghl;L vy;iyf;F s; xU Gs;spapy; 

vLf;Fk;.

3.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1. ,ul;ilg;gil kw;Wk; xw;iwg;gil nray;ghLfis NtWgLj;Jf.

2. cz;ikahd kjpg;G vd;d?

neL tpil tpdhf;fs;

1. khwpfs; kw;Wk; nray;ghLfis vLj;Jf;fhl;LfSld; tpsf;Ff.

2. gpd;tUk; nray;ghLfspy; kPg;ngUkjpg;Gfs; kw;Wk; kPr;rpWkjpg;Gfs; 

gw;wp tpthjpf;fTk;.

(i) 5 4 35 5 10x x x− + −

(ii) 
3 23 9x x− −

(iii) 
1

1
x

x
=

+

(iv) 
( )2

2

3
1

x
x
+
+  
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nray;ghL (v) ( )sin 2 0x x for x π+ ≤ ≤

(vi) ( )cos cos3 0x x for x π+ ≤ ≤

3.8 NkYk; gbf;f

jh`h> vr;.V. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8 tJ 

gjpg;G. GJ jpy;yp: ,e;jpahtpd; g;upz;l;]; `hy;.

n[d;rd;> ghy; V> kw;Wk; N[hdjd; vg;. 2003. nray;ghLfs; Muha;r;rp 

khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpNy & rd;];.

Fg;jh> gp.Nf.> kw;Wk; b.v];.`puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk; GJ jpy;yp: v];. re;j; & Nfh.

Nfhj;jhup> rp.Mu;. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJ 

jpy;yp: tpfh]; gg;sp\pq; `T]; gpiuNtl;. ypkpnll;

fhyhtjp> v];. 2013. nray;ghLfs; Muha;r;rp> 4 tJ gjpg;G. GJ 

jpy;yp: tpfh]; gg;sp\pq; `T]; gpiuNtl;. ypkpnll;
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myF 4	 Neupay; epuyhf;fk;: mwpKfk;

mikg;G

4.0 mwpKfk;

4.1 Nehf;fq;fs;

4.2 gy;NtW tifahd Neupay; epuyhf;f tbtk;

4.2.1 Neupay; epuyhf;f nghUs;

4.2.2 njhopy;Jiwapd; Kf;fpaj;Jtk; kw;Wk; nray;Kiw 

nrayhf;fk;

4.2.3 Neupay; epuyhf;f rpf;fy;fspd; $Wfs;

4.2.4 Neupay; epuyhf;f rpf;fypd; cUthf;fk;

4.3 LPP -d; epajp kw;Wk; juepiy tbtk;
4.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

4.5 RUf;fk;

4.6 Kf;fpa fUj;Jg;gbkq;fs;

4.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

4.8 NkYk; gbf;f 

4.0 mwpKfk;

,e;j myF Neupay; epuyhf;fj;jpw;F(LP) cq;fis mwpKfg;gLj;JfpwJ> 

,q;F ePq;fs; LP gpur;ridapd; gy;NtW $Wfis Kjypy; 

mwpe;Jnfhs;tPu;fs;. xU LP gpur;rid vt;thW cUthfyhk; kw;Wk; 

LPP ,d; epiyahd kw;Wk; epakd tbtq;fs; gw;wp ePq;fs; fw;Wf; 
nfhs;tPu;fs;.

4.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;>;

•• Neupay; epuyhf;fj;jpd; mu;j;jj;ij Gupe;J nfhs;s KbAk;. 

•• LP ,y; gad;gLj;jg;glf;$ba gy;NtW Jiwfs; gw;wp Ma;T 

nra;a KbAk;. 

•• LP gpur;ridia tbikf;f KbAk;. 

•• LP gpur;ridfspd; epiyahd tbtj;ij tptupf;f KbAk;.

4.2 gy;NtW tifahd Neupay; epuyhf;f tbtk;

Fwpg;ghf gpur;rpidfs; Fwpj;Jk; nghUl;fspd; cw;gj;jp njhlu;ghd> 

KbntLg;gJ  vg;NghJk; tzpf kw;Wk; njhopy;Jiw cyfpy; kpfTk; 

Kf;fpakhdJ> ruf;F/nghUl;fs; cw;gj;jp kw;Wk; ve;j msTfspy; mtw;iw 

cw;gj;jp nra;a Ntz;Lk; ve;j nray;Kiw my;yJ nrayhf;fq;fs; 

jahupf;fg;gl Ntz;Lk; vd;W  cw;gj;jp NkyhsUf;F Kd;dhy; rpy 



75� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk; Kf;fpa Nfs;tpfs; itf;fg;gLfpd;wd. ,e;j njhlu;gpy; My;/gpul; khu;\y; 

tzpfu;fs; vg;NghJk; jdJ cw;gj;jp nray;ghL kw;Wk; cs;sPl;L  

tpiyfisg; gbg;gjhfTk;> mtuJ nryTfs; Fiwe;jgl;rk; 

Mff;$ba tiuapy; xU cs;sPl;il khw;WfpwJ vd;Wk; Fwpg;gpLfpwhu;. 

khu;\y; fUj;Jg;gb ,e;j khjpupahd khw;wPL tzpfu; gapw;rp 

ngw;w cs;Szu;thy; rhjhuz fzf;FfSld; xg;gplg;gLfpwJ. 

Mdhy; ,g;NghJ Kiwahd fzf;fPLfspd; xU KiwNa Neupay; 

nra;epuyhf;fk; vd;W miof;fg;gLfpwJ. ,e;j Kiw Kjypy; xU u\;a  

fzpjtpayhsu; L.V. fd;NlhNuhtpr; mtu;fshy;  cUthf;fg;gl;lJ. 

Mdhy;> 1947 Mk; Mz;by; mnkupf;f tpkhdg; gilfspd; 

rpf;fdkhd nfhs;Kjy; eltbf;iffis jpl;lkpLtjw;fhf  

[hu;[; B. lhz;l;rpf;fhy; cUthf;fg;gl;lJ. ,d;W> eilKiw tzpf  

rpf;fy;fspd; gue;j mstpyhd jPu;Tf;F ,e;j Kiw gad;gLj;jg;gLfpwJ. 

njhopy;Jiwapy; cs;s gy gpur;ridfSf;F jPu;T fhz kpd;dZ 

fzpdpapd; tUifahdJ mjd; gad;ghLfis NkYk; mjpfupj;Js;sJ. 

,J gy;Jiw Nkyhz;ik El;gq;fspy; xd;whf fUjg;gLfpwJ.

4.2.1 Neupay; epuyhf;f nghUs;;

Neupay; epuyhf;fk; (LP) vd;gJ ,uz;lhk; cyfg; NghUf;Fg; gpd; tzpf 

KbntLf;Fk; Jiwapy; Fwpg;ghf> cWjpahd epiyikfspd; fPo; xU 

ngupa fz;Lgpbg;G MFk;. 'Neupay;' vd;w thu;j;ij vd;gJ> cwTfs; 

Neu;f;NfhLfshy; Fwpf;fg;gLk;> mjhtJ> y = a + bx  'epuyhf;fk;' 
vd;w thu;j;ijahdJ> jpl;lkpl;l Kiwapy; KbTfis vLg;gjhFk;. 

,t;thW> LP vd;gJ> Fwpg;gpl;l epfo;Tfspd; rhu;ghd NtWghLfs; 
Neu;Nfhlhf ,Ug;gijf; fUj;jpy; nfhz;bUf;Fk; >fUj;jha;Tfspd; 

fPo; xU KbntLf;Fk; El;gkhFk;. cz;ikapy;> lhz;l;rpf; Kjypy; 

'Neupay; fl;likg;gpy; xd;wpize;j nray;jpl;lq;fspd; epuyhf;fk;' 
vd;W mioj;jhu;> mjd; gpd;du; mJ 'Neupay; epuyhf;fk;' vd;W 

RUf;fg;gl;lJ. LP nghJthf mjpfgl;rj;ij (tpw;gidia my;yJ 

yhgj;ij mjpfg;gLj;Jjy;) jPu;f;f my;yJ rpy mDkhdq;fSf;F 

cl;gl;L Fiwf;fg;gLjy; (nryT Fiwj;jy;) rpf;fy;fspy; 

gad;gLj;jg;gLfpwJ. xU Kiwahd topapy; nrYj;j> Neupay; 

epuyhf;fk; vd;gJ mjpfg;gLj;Jjy; (my;yJ Fiwj;jy;)> Neupay; nray;  

khwpfs; fl;Lg;ghl;L Vw;wj;jho;Tfis Fwpf;Fk;. vdNt> L.P. 
jpl;lkply;> jahupg;G-fyit kw;Wk; gytw;wpd; rpf;fy;fspy; cWjpahd  

epiyikfspd; fPo; fpilf;ff;$ba Mjhuq;fis cfe;j Kiwapy; 

toq;Ftjw;F mikg;Gf;F cjt tbtikf;fg;gl;l xU fzpj 

El;gkhFk;.

4.2.2 njhopy;Jiwapd; Kf;fpaj;Jtk; kw;Wk; nray;Kiw nrayhf;fk;

xU jPu;it toq;Ftjw;fhd LP rpf;fy; rpy rhu;gw;w khwpfSf;F 

mjpfgl;rk; my;yJ Fiwf;fg;glyhk;> ,J Rje;jpu khwpfs; gy;NtW 

fl;Lg;ghLfSf;F cl;gl;l NghJ gy Rje;jpu khwpfspd; nray;ghL 

MFk;. rhu;G khwp nghJthf ,yhgq;fs;> cw;gj;jp> nryTfs;> 

gzpr;R+oy;fs;> fg;gypd; nfhs;ssT Nghd;wtw;iw Vw;Wkjp nra;af;$ba 
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Neupay; epuyhf;fk;: mwpKfk;rpy nghUshjhu Nehf;fq;fs; MFk;. NkYk;> ,yhgq;fs; nghJthf 

tpUk;gg;gLfpd;wd. Fiwthd ,yhgk; kw;Wk; Fiwthd nryTfs; 

mjpf nrytpdq;fSf;F Kd;Dupik mspf;fg;gLfpd;wd. vdNt> 

epWtdj;jpd; Fwpf;Nfhs; xd;wpd; rhu;Gila khwpapd; mjpfgl;rk; my;yJ 

Fiwg;gij gpujpepjpj;Jtg;gLj;JtJ nghUj;jkhdjhFk;. LP nghJthf 
Neu;kiwahd mDkhdq;fisf; nfhz;L nfhLf;fg;gl;l fl;Lg;ghl;bd; 

fPo; ,j;jifa Fwpf;Nfhs;fisf; Fwpj;J ftdk; nfhz;Ls;sJ. 

cz;ikapy;> tzpf uPjpapyhd gue;jstpyhd gy;tif tzpfg; 

gad;ghl;bw;F mjd; typikiag; ngWtjw;F rf;jp tha;e;jjhFk;. LP 
gad;ghLfspy; Vuhskhdit jpdKk; mjpfupj;J tUfpd;wd. Mjhu 

xJf;fPL gpur;rpidfis jPu;g;gjpy; LP tpupthf gad;gLj;jg;gLfpwJ. 
cw;gj;jp jpl;lkply; kw;Wk; ml;ltiz> Nghf;Ftuj;J> tpw;gid 

kw;Wk; tpsk;guk;> epjp jpl;lkply;> nky;ypa Nfhg;G gFg;gha;T>  

ngUepWtd jpl;lkply; kw;Wk; gy. NkYk; Fwpg;ghf> gpd;tUk; 

Jiwfspy; LP ntw;wpfukhf gad;gLj;jg;gl;lJ:
(i)	 Ntshz;ik: tptrha Nkyhz;ik rpf;fy;fspy; Vuhskhd 

tsq;fis xJf;fPL nra;tjd; %yk; Vuhskhd tUkhdk;> 

ciog;G> ePu; toq;fy; my;yJ ciog;G %yjdk;> epfu 

tUthia mjpfupf;f LP gad;gLj;jg;glyhk;.
(ii)	 xg;ge;j tpUJfs;: LP f;F toq;Ftjd; %yk; xg;ge;jq;fis 

kjpg;gpLjy;> kypthd topapy; tpUJfs; toq;fg;gLnkd 

cWjpg;gLj;JfpwJ.

(iii)	 njhopw;Jiw: njhopy; kw;Wk; njhopw;Jiwfspy; LPapd; 
gad;ghLfs; kpfTk; NtWgl;l tifapyhdit. nrytpd 

Fiwg;G gw;wpa Nghf;Ftuj;J rpf;fy;fs; ,e;j El;gj;jhy; 

jPu;f;fg;gl KbAk;. cw;gj;jpj; jahupg;G (jahupg;G-

fyit) kw;Wk; ruf;Ff; fl;Lg;ghl;L rpf;fy;fis jPu;f;Fk; 

El;gj;ijAk; gad;gLj;jyhk;.

,t;thwhf> LP gy;NtW Jiwfspy; etPd fhyj;jpy; tu;j;jfk; kw;Wk; 
njhopypy; KbntLf;f kpf gutyhf gad;gLj;jg;gLk; El;gk; MFk;.

4.2.3	 Neupay; epuyhf;f rpf;fy;fspd; $Wfs;

LP El;gj;ij vspjhf Vw;Wf;nfhs;tjw;F, rpy mbg;gil fUj;Jfs; 

kw;Wk; Fwpg;Gfs; cs;sd. mj;jifa fUj;Jf;fs; gw;wpa xU 

RUf;fkhd Fwpg;G gpd;tUkhW:

(i)	Neupay;: Neupay; tup vd;gJ njhlu;Gila khwpfs; kj;jpapy; 
Neu; NfhL my;yJ tpfpjhrhu cwTfis Fwpf;fpwJ. 

nghUshjhu Nfhl;ghl;bd; Neu;fhzyhdJ epiyahd tUtha; 

vd;W mwpag;gLfpwJ> ,jd; nghUs;> cs;sPLfspd; msT 

,ul;bg;ghf;fg;gl;lhy;> mjDld; njhlu;Gila ntspaPLfSk; 

yhgq;fSk; ,ul;bg;ghfpd;wd vd;gjhFk;. vdNt> ,U ve;jpuq;fs; 

kw;Wk; ,uz;L njhopyhsu;fs; xU ,ae;jpuk; kw;Wk; xU 

njhopyhsp vd ,U klq;fhf cw;gj;jp nra;a KbAk; vd;gij 
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Neupay; epuyhf;fk;: mwpKfk; Neupay; mDkhdk; Fwpf;fpwJ.ehd;F ,ae;jpuq;fs; kw;Wk; ehd;F 

njhopyhsu;fs; vd;gJ  ,uz;L ,ae;jpuq;fs; kw;Wk; ,uz;L 

njhopyhsu;fspd;  nul;bg;G MFk;.

(ii)	nray;Kiw kw;Wk; mjd; epiy. nray;Kiw vd;gJ xU 

Fwpg;gpl;l ntspaPl;il cUthf;f Fwpg;gpl;l cs;sPLfspd; 

fyitahFk;. xU nraypy;> cw;gj;jpapd; fhuzpfs;  

epiyahd tpfpjq;fspy; gad;gLj;jg;gLfpd;wd> epr;rakhf> 

njhopy;El;gj;ijg; nghWj;J> xU khw;wPlhf ve;j nray;ghLfSk; 

rhj;jpakpy;iy. xU nghUis jahupg;gjw;fhf xU epWtdj;jpw;F 

gy nray;Kiwfs; ,Uf;fyhk;> xU nray;Kiw kw;nwhU 

,lj;jpw;F khw;wg;glyhk;. ,uz;L my;yJ mjw;F Nkw;gl;l 

nray;Kiwfs; xNu Neuj;jpy; gad;gLj;jg;gLk;NghJ> xU 

nray;Kiwapd; kw;nwhU FWf;fPL ,y;iy. xU jahupg;G 

,uz;L ntt;NtW topfspy; cw;gj;jp nra;ag;glyhk; vd;why;> 

xU Neu;Nfhl;L jpl;lj;jpd; Nehf;fj;jpw;fhf ,uz;L ntt;NtW 

nray;Kiwfs; (my;yJ eltbf;iffs; my;yJ KbT khwpfs;) 

cs;sd.

(iii)	mbg;gil nray;ghL. ,J Fwpf;Nfhs; rhu;ghf mwpag;gLfpwJ> ,J 

mstpd; jPu;khdq;fis mjpfg;gLj;j Ntz;Lk; my;yJ Fiwf;f 

Ntz;Lk; vd;gijf; Fwpg;gpLfpwJ. cjhuzj;jpw;F> tUtha; 

my;yJ ,yhgkhdJ> mjpfgl;rkhf mjpfupf;Fk; NghJ my;yJ 

,J Nghd;w xU nray;ghl;il> Fiwf;Fk;NghJ tUk; rpf;fy;fs;. 

xU Fwpf;Nfhs; nray;ghL> cw;gj;jp my;yJ ifafg;gLj;Jjypd; 

myFf;F tUtha; (yhgk;) my;yJ nryTf; Fzfq;fSld; 

$ba midj;J eltbf;iffisAk; cs;slf;fpaJ. ,jd; 

,yf;F> nray;ghl;il mjpfupf;f my;yJ ,e;j nray;ghLfis 

Fiwf;f KbAk;. ,jd; ,yf;F> nray;ghl;il mjpfupg;gJ  

my;yJ ,e;j nray;ghl;il Fiwg;gjhf ,Uf;fyhk;. FwpaPl;L 

tbtj;jpy;> ZX mjd; nray;ghLfspy; X kl;lj;jpy; Fwpf;Nfhspd; 
nray;ghl;bd; kjpg;ig Fwpf;fyhk;. ,J xU Fwpg;gpl;l kl;lj;jpy; 

cw;gj;jp nra;ag;gLk; jdpg;gl;l eltbf;iffspd; nkhj;j njhi-

fahFk;. eltbf;iffs; j = 1>2>...> n vd Fwpf;fg;gLfpd;wd. j 
d; nray;ghLfspd; tUtha; my;yJ nryT ,iz-nray;jpwd; 

CjMy; Fwpf;fg;gLfpwJ. vdNt> 2X
1
 vd;gJ> X myFfspd; nray-

pfs; J = 1> C
1
 = 2 ,d; yhgk; (my;yJ ,og;G) tpistpf;Fk; 

vd;gijf; Fwpf;fpwJ.

(iv)	fl;Lg;ghLfs; my;yJ Vw;wj;jho;Tfs;. ,it xt;nthd;Wk; 

jpl;lkpl kw;Wk; jPu;khdpf;f Ntz;ba tuk;Gfs; mjhtJ> KbT 

khwpfs; kPJ tpjpf;fg;gLk; fl;Lg;ghlhFk;. cjhuzj;jpw;F> xU 

Fwpg;gpl;l ,ae;jpuj;jpw;F xU njhopyhsp nray;gl Ntz;Lk;; 

kw;nwhU ,ae;jpuj;jpw;F Fiwe;jgl;rk; ehd;F njhopyhsu;fs; 

Njit (mjhtJ> >4); ngUk;ghyhd 20 ,ae;jpuq;fs; (mjhtJ> 

<20) Njitg;gLk;; jahupg;gpd; vil 10 lbs kw;Wk; mjw;F  

mjpfkhf ,Uf;f Ntz;Lk;> vy;yhtpjkhd fl;Lg;ghLfisAk; 

my;yJ midj;J cjhuzq;fSk; rkkw;wjhf mwpag;gLk.;  
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Neupay; epuyhf;fk;: mwpKfk;X>C Nghd;w Vw;wj;jho;Tfs; (X MdJ C my;yJ X<C ia 
tpl mjpfkhf cs;sJ> (C ia tpl X Fiwthf ,Uf;Fk;) 
fLikahd Vw;wj;jho;Tfs; vd;W $wg;gLfpwJ. jilfis 

Nghd;w gytPdkhd Vw;wj;jho;Tfs; tbtpy; ,Uf;fyhk;. X≤C 
(X FiwthfNth my;yJ rkkhf ,Uf;Fk;) my;yJ X≥C (X 
ia tpl mjpfkhfNth my;yJ rkkhfNth ,Uf;Fk;). X=C (X 
MdJ C f;F rkkhff; $WfpwJ) Nghd;w fLikahd rkkhd 
tbtq;fspy; jilfs; ,Uf;fyhk;.

			  ,g;NghJ bi gy;NtW cw;gj;jp nray;Kiwfspy; 

gad;gLj;jf;$ba i MdJ Mjhuq;fspd; msT b iaf; 

Fwpf;fpwJ. Mjhuj;Jld; ,izf;fg;gl;Ls;s ,iz nray;jpwd; 

i jahupg;G myF MFk; jahupg;Gf;fhf cw;gj;jp nra;a Ntz;ba 

Mjhuq;fspd; msT j MFk;.

(v)	rhj;jpakhd jPu;Tfs;. ,it midj;Jk; nfhLf;fg;gl;l 

fl;Lg;ghl;bd; fPo; Ntiy nra;af;$ba rhj;jpakhd jPu;Tfs; 

MFk;. midj;J rhj;jpakhd jPu;TfisAk; cs;slf;fpa 

,g;gFjp rhj;jpakhd gFjp vd Fwpg;gplg;gLfpwJ.

(vi)	rpwe;j jPu;T. cfe;j jPu;T midj;J rhj;jpakhd jPu;TfspYk; 

rpwe;jJ.

Neupay; epuyhf;f khjpupapd; nghJ tbtk;

Neupay; epuyhf;f gpur;rid fzpjuPjpahf gpd;tUkhW $wg;gLfpwJ:

msit Nju;e;njL>

( )0 1,...,jX j n≥ =
 		  ..(4.1)

,J my;yhj vjpu;kiw epiy vd;Wk; mwpag;gLfpwJ kw;Wk; 

vspikahd tifapy; X  vjpu;kiwahf ,Uf;ff;$lhJ..
mjpfupf;f>

1

n

j j
j

Z C X
=

=∑
 		  ..(4.2)

,e;j fl;Lg;ghLfs;>

1

n

u j i
j

a X b
=

≤∑
	 (i=l,...,m)	 ...(4.3)

,J vspa tbtj;jpy; xU Neu;Nfhl;L epuyhf;f khjpupapd; tof;fkhd 

fl;likg;G MFk;. ,e;j khjpupia yhgk; mjpfupf;Fk; epiyik 

vd tiuaWf;f KbAk;> mq;F n cw;gj;jp eltbf;iffs; Fiwe;j  

mstpyhd m tsq;fisf; nfhz;bUf;Fk; epiyapy;> KbT nra;ag;gl 

Ntz;ba Xj ,y; njhlUk;. J d; nray;ghl;bd; xt;nthU myFf;Fk; 

C kWguprPyid nra;fpwJ kw;Wk; tsj;jpd; xU msT aij MdJ i 
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Neupay; epuyhf;fk;: mwpKfk; ia gad;gLj;JfpwJ. Z MdJ nfhLf;fg;gl;l mikg;Gf;fhd Gwepiy 

nray;ghl;bd; cfe;j kjpg;ig Fwpf;fpwJ.

Cfq;fs; my;yJ epge;jidfs; G+u;j;jp nra;ag;gl Ntz;Lk;

LP khjpupahdJ tpfpjhrhu> cWjpg;ghL> $Ljy; jd;ik> njhlu;r;rp 

kw;Wk; tiuaWf;fg;gl;l Nju;Tfs; Mfpatw;wpd; mbg;gilapyhdJ.

tpfpjhrhukhdJ Gwepiy nray;ghL kw;Wk; fl;Lg;ghlw;w 

Vw;wj;jho;Tfs; Mfpatw;wpy; fUjg;gLfpwJ. nghUshjhu nrhw;fspay;> 

,jd; nghUs; epiyahd mstpyhd tUthiaf; Fwpf;fpwJ vd;gjhFk;> 

mjhtJ> xU jahupg;G xU myF `5 yhgj;ij nfhz;bUe;jhy;>  

gpd;du; 2 myFfs; `10> 4 myFfs; `20 vd;Wk; gq;fspf;Fk;.

cWjp mDkhdk; vd;gJ> Gwepiy nray;ghl;by; cs;s 

midj;J nfOf;fspd; Ke;ija mwpT> nfOf;fs;> kw;Wk; Mjhu 

kjpg;Gfis Fwpf;Fk;. LP khjpupahdJ epr;rakhd epge;jidfspd; fPo; 
nray;gLfpwJ.

$Ljyhd eltbf;iffs; xt;nthd;Wk; jdpj;jdpahf elj;jpa 

nkhj;jj; njhifapd; fPo; toq;fg;gLtjhFk;. vLj;Jf;fhl;lhf> Gwepiy 

nray;ghLfspd; nkhj;j ,yhgkhdJ> xt;nthU jahupg;GfshYk; 

jdpj;jdpahf toq;fg;gl;l ,yhgj;jpd; nkhj;jf;F rkkhf ,Uf;Fk;.

$l;Lj;jd;ik  mDkhdk; vd;gJ> xt;nthU nray;fspd; 

$l;Lj;njhifapdJk; jdpj;jdpahf elj;jg;gl;l nkhj;j 

eltbf;iffshFk;. vLj;Jf;fhl;lhf> Gwepiy nray;ghLfspd; nkhj;j 

,yhgkhdJ> xt;nthU jahupg;GfshYk; jdpj;jdpahf toq;fg;gl;l 

,yhgj;jpd; nkhj;jf;F rkkhf ,Uf;Fk;.

njhlu;r;rpahd mDkhdk; vd;gJ nghUs; khWghLfs;  

khwptpLfpwJ vd;gjhFk;. mjd;gb> jahupg;G fyg;G rpf;fy;fspd; 

tp\aj;jpy;> ghupa kjpg;GfSld; $ba ntspaPLfspd; Nru;f;if> 

rhj;jpakhdJ kw;Wk; mbf;fb ngwg;gLfpd;wd.

tiuaWf;fg;gl;l Nju;Tfs; mDkhdk; vd;gJ KbntLg;gjw;fhd 

KbTf;F Nju;e;njLf;fg;gl;l KbTfspd; vz;zpf;ifia Fwpf;fpwJ 

kw;Wk; KbT khwpfspy; vjpu;kiw kjpg;Gfs; ,y;iy.

4.2.4	 Neupay; epuyhf;f rpf;fypd; cUthf;fk;

LPP ,d; fzpj R+j;jpuj;jpw;fhd nray;Kiw fPo;fz;l  

topKiwfisf; nfhz;Ls;sJ:

gb 1: rpf;fypd; KbT khwpfs; Fwpg;gplg;gLfpd;wd.

gb 2: KbT khwpfs; xU Neu;Nfhl;L nray;ghL vd 

cfe;jjhf (mjpfg;gl;rk; my;yJ Fiwthd) Nehf;fj;jpd; nray;ghL 

cUthf;fg;gl;lJ.

gb 3: %y tuk;G> re;ij jilfs;> khwpfs; ,ilNa njhlu;G 

Nghd;w gpur;rpidapd; kw;w epiyikfs;> KbT khwpfs; mbg;gilapy; 

Neuhd rkd;ghlw;w my;yJ rkd;ghLfs; cUthf;fg;gl;Ls;sJ..
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;gb 4: Kbthd khWghLfspd; vjpu;kiwahd kjpg;Gfs; VNjDk; 

jtwhd Gw tpsf;fk; ,y;iy vd;gjhy; guprPyidapypUe;J my;yhj 

vjpu;kiwahd fl;Lg;ghL Nru;f;fg;gl;Ls;sJ.

Fwpf;Nfhs; nray;ghL> fl;Lg;ghLfspd; njhFg;G kw;Wk; my;yhj 

vjpu;kiw fl;Lg;ghL xd;whf xU Neu;Nfhl;L epuyhf;f rpf;fiy 

cUthf;Ffpd;wd.

xU Neu;Nfhl;L epuyhf;f rpf;fypd; nghJ cUthf;fk;

LPP ,d; nghJ tbtk; gpd;tUkhW $wg;gLfpwJ:

n KbT khwpfs; 1x  > 2x  >...> nx  ,d; kjpg;igf; Fwpf;Fk; nghUl;L> 

,yf;F Nehf;fj;ij mjpfupf;f my;yJ Fiwf;f>

1 1 2 2 ... n nZ C x C x C x= + + + 					     ...(4.4)

	

11 1 12 2 1 1

21 1 22 2 2 2

1 1 2 2

1 1 2 2

.... ( , , )
.... ( , , )

:
.... ( , , )

:
.... ( , , )

n n

n n

i i in n i

m m mn n m

a x a x a x b
a x a x a x b

a x a x a x b

a x a x a x b

+ + + ≤ = ≥
+ + + ≤ = ≥

+ + + ≤ = ≥

+ + + ≤ = ≥  

	
			   ...(4.5)

,q;Nf> jil rkd;ghL ≤my;yJ ≥ my;yJ xU rkd;ghl;bd; 

(=) tbtj;jpy; $l ,Uf;fyhk; kw;Wk; ,Wjpahf vjpu;kiw my;yhj 

fl;Lg;ghLfis G+u;j;jp nra;ayhk;: 

 		  x1≥0, x2≥0,....xn≥0			           ...(4.6)

Neupay; epuyhf;f rpf;fypd; mzp tbtk;

LPP gpd;tUkhW mzp tbtj;jpy; ntspg;gLj;j KbAk;:

Z = Cx → Fwpf;Nfhs; nray;ghL mjpfupf;f my;yJ Fiwf;f

Ax (≤, =, ≥) b → khwpyp rkd;ghl;bw;F cl;gl;lJ

b> 0> x ≥ 0 → my;yhj vjpu;kiw fl;Lg;ghLfs;

,q;Nf 

		

( )
( )

1 2

1 2

, ,...,

, ,...,
n

n

x x x x

C C C C

=

=
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Neupay; epuyhf;fk;: mwpKfk;

			 

11 12 1

21 22 21

2

1 2

...
...

.

.
...

n

n

m

m m mn

a a a
a a ab

b b A
b

a a a

 
 

      = =       
 
 

cjhuzk; 4.1: xU cw;gj;jpahsu; ,uz;L tif khjpupfs;> M
1
 kw;Wk; 

M
2
 Mfpatw;iw cw;gj;jp nra;fpwhu;. tif M

1
  xt;nthU khjpupapd; 

NghJk; 4 kzp Neuk; miuf;f Njitg;gLfpwJ kw;Wk; 2 kzp Neuk; 

nkU$l;lYf;F  Njitg;gLfpwJ. Mdhy;> tif M
2
  2 kzp Neuk; 

miug;gjw;F Njitg;gLfpwJ kw;Wk; 5 kzp Neuk; nkU$l;lYf;F 

Njitg;gLfpwJ. cw;gj;jpahsu;fs; 2 miug;Gs;spfs; kw;Wk; 3 

nkU$l;Lgtu;fs; cs;sdu;. xt;nthU rhiz xU thuk; 40 kzp 

Neuk; Ntiy nra;fpwJ> xt;nthU nkUFl;Lgtu; thuj;jpw;F 60 kzp 

Neuk; Ntiy nra;fpwhu;fs;. M
1
 khjpup kPjhd yhgk; `3.00 kw;Wk; 

khjpup M
2
 ,y; `4.00. xU thuj;jpy; jahupf;fg;gl;lit re;ijapy; 

tpw;fg;gLfpd;wd. cw;gj;jpahsu; jdJ cw;gj;jpj; jpwid ,uz;L tif 

khjpupfSf;F vt;thW toq;f Ntz;Lk;> ,jdhy; mtu; xU thuj;jpy; 

mjpfgl;r ,yhgj;ij ngwyhkh?

jPu;T:

KbT khwpfs;: X
1
 kw;Wk; X

2
 Mfpait M

1
 kw;Wk; M

2
  

,itfspd; vz;zpf;ifahf ,Uf;Fk;.

Fwpf;Nfhs; nray;ghL: ,uz;L khjpupfSk; ,yhgj;ij nfhLf;Fk; 

vd;gjhy;> ,+yhgj;ij mjpfupf;f Ntz;Lk;> mjhtJ>

1 23 4Max Z X X= +
fl;Lg;ghLfs;: ,uz;L fl;Lg;ghLfs; cs;sd: xd;W miuf;Fk; 

fl;Lg;ghL  kw;Wk; kw;nwhd;W nkU$l;ly; fl;Lg;ghL.

xU thuj;jpw;F  40 kzpNeuk; muit ,aq;FfpwJ. 2 

muit cs;sd. vdNt> jahupg;ghsUf;F 2 × 40 = 80 kzpNeuk; 

miuf;fpd;wJ. M
1
-w;F 4 kzp miuf;fpd;wJ> kw;Wk; M

2
-tpw;F 2 kzp 

Neuk; miuf;fpd;wJ.

miuf;Fk; NghJ nfhLf;fg;gLk; fl;Lg;ghL>

1 24 2 80X X+ ≤
3 nkU$l;Ljy;fs; ,Ug;gjhy;> xU thuj;jpw;F nkU$l;L nra;a 

nfhLf;fg;gl;l Neuk; 3 × 60 = 180. M
1
 tpw;F 2 kzp Neuk; nkU$l;L 

Njitg;gLfpwJ> NkYk; M
2
 tpw;F 5 kzp Neuk; Njitg;gLfpwJ. 

vdNt> ekf;F 2X1+5X2≤180  Mf cs;sJ.

vdNt>
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Neupay; epuyhf;fk;: mwpKfk;

1 23 4Max Z X X= +

fPo;fz;lgb 1 24 2 80X X+ ≤

1 22 5 180X X+ ≤

1 2, 0X X ≥
cjhuzk; 4.2: xU epWtdk; ,uz;L ntt;NtW tifahd 

jahupg;Gfis cw;gj;jp nra;fpwJ> jahupg;G M kw;Wk; jahupg;G 

N. ,e;j ,uz;L jahupg;GfisAk; cw;gj;jp nra;tjw;F mNj 

,ae;jpuj;ij gad;gLj;JfpwJ. jahupg;G M-,d; xU myfpw;F 10 

epkplq;fs; Njitg;gLfpwJ> jahupg;G N-,d; xU myfpw;F 2 epkplq;fs; 

Njitg;gLfpwJ. mjpfgl;r kzpNeuk;> xU ,ae;jpuk; xU thuk; 

cfe;jjhf nray;gl 35 kzp Neuk; MFk;. jahupg;G M tpw;F 1 fpNyh 

%yg;nghUs; Njitg;gLfpwJ. NkYk; jahupg;G N tpw;F 0.5 fpNyh 
%yg;nghUs; Njit. NkYk;> jahupg;G M ,d; re;ij fl;Lg;ghL 600 

fpNyh> vdpy; mNj Neuj;jpy; jahupg;G N  thuj;jpw;F 800 myFfshf  

,Uf;Fk;. jahupg;gpd; cw;gj;jp nryT myF xd;Wf;F`5 MFk;> mJ 

`10 &gha;f;F tpw;fg;gLfpwJ. cw;gj;jp N ,d; tpiy myFf;F `6 
tPjk; 8 &gha;f;F tpw;fg;gLfpwJ. xU thuj;jpw;F cw;gj;jp nra;ag;gl 

Ntz;ba> jahupg;G M kw;Wk; jahupg;G N ,d; myFfspd; vz;zpf;if 

mjpfgl;r ,yhgj;ij ngWtjw;fhf fzf;fplg;gLfpwJ.

jPu;T:

KbT khwpfs;: X
1
 kw;Wk; X

2
 Mfpait A kw;Wk; B ,d; 

jahupg;Gfs;.

Fwpf;Nfhs; nray;ghL: nghUspd; mlf;f tpiy> xU myF   

vd;gJ  `5 myF MFk;> ,J myFf;F `10 &gha;f;F tpw;fg;gLfpwJ.

∴  mjhtJ, xU myF jahupg;gpd; ,yhgk;  A=10–5=5.
∴  mjhtJ, jahupg;G xU myF xd;wpw;F X

1
 cw;gj;jpapd; A 

`5X
1
 ,yhgk; <l;LfpwJ.

,NjNghy;>xU myfpd; yhgk; B=8–6=2.

∴ mjhtJ, X
2
 myFfs; jahupg;G Bapd; ` 22X  yhgj;ij 

gq;fspf;fpd;wJ.

∴  mjhtJ, Fwpf;Nfhs; nray;ghL>

1 25 2Max Z X X= +
fl;Lg;ghLfs;: Njit Neu fl;Lg;ghL toq;fg;gLfpwJ>

( )1 210 2 35 60X X+ ≤ ×

1 210 2 2100X X+ ≤
%y nghUs; fl;Lg;ghL toq;fg;gl;lJ>
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;

X1+0.5X2≤600
re;ijapy; Njit B vd;gJ thuk; NjhWk; 800 myFfs; MFk;.

∴ 2 800X ≥
KOikahd LPP,

1 25 2Max Z X X= +

fPo;fz;lgb, 1 210 2 2100X X+ ≤

1 20.5 600X X+ ≤

2 800X ≥

1, 2 0X X ≥
cjhuzk; 4.3: xUtUf;F mtuJ Njhl;lj;jpw;F 10> 12 kw;Wk; 12 

myFfs; KiwNa A> B kw;Wk; C Njitg;gLfpwJ. xU jput 

cw;gj;jpapy; 5> 2 kw;Wk; 1 myFfs; A> B kw;Wk; C Mfpatw;iwf; 

nfhz;Ls;sJ. xU cyu;e;j jahupg;G fhu;gd; xd;Wf;F 1> 2 kw;Wk; 4 

myFfis A> B> C nfhz;bUf;fpwJ. nryitf; Fiwj;J> Njitfis 

G+u;j;jp nra;tjw;fhf jput cw;gj;jpf;F [hbf;F `3 tpw;fTk; kw;Wk; 
cyu; jahupg;G fhu;gDf;F `2 tpw;Fk; tpw;fg;gl;lhy;> thq;Ftjw;F 
Njitg;gLk; [hbfspd; vz;zpf;if vd;dthf ,Uf;f Ntz;Lk;?

jPu;T:

KbT khwpfs;: X
1
 kw;Wk; X

2
 Mfpatw;wpd; vz;zpf;if jput 

kw;Wk; cyu; myFfspd; jahupg;Gfs; MFk;. 

Fwpf;Nfhs; nray;ghL: nghUl;fspy; tpiy nfhLf;fg;gl;ljhy; 

ehk; nryTfis Fiwf;f Ntz;Lk;.

1 23 2Min Z X X= +
fl;Lg;ghLfs;: %d;W ,urhadq;fs; kw;Wk; mtw;wpd; Njitfis 

toq;fpAs;sjhy; ,e;j %d;W ,urhadq;fSf;F  %d;W fl;Lg;ghLfs; 

cs;sd.

1 25 10X X+ ≥

1 22 2 12X X+ ≥

1 24 12X X+ ≥
KOikahd LPP,

1 23 2Min Z X X= +
fPo;fz;lgb,

1 25 10X X+ ≥

1 22 2 12X X+ ≥
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;

1 24 12X X+ ≥

1 2, 0X X ≥
vLj;Jf;fhl;L 4.4: xU fhfpj Miy ,uz;L tif fhfpjq;fs; X> Y 
Mfpatw;iw cUthf;FfpwJ. %yg;nghUl;fspd; fl;Lg;ghLfs; fhuz-

khf> ,J xU thuj;jpy;> juk; X 400 ld;fs; kw;Wk; juk; Y 300 
ld;fis cw;gj;jp nra;a KbahJ. xU thuj;jpy; 160 cw;gj;jp Neuq;fs; 

cs;sd. xU ld; jahupg;Gfis X kw;Wk; Y cw;gj;jp nra;tjw;F 

0.2 kw;Wk; 0.4 kzp Neuk; Njitg;gLfpwJ> mjd;gb KiwNa `200 
kw;Wk; `500 ld; xd;Wf;F ,yhgk; <l;Lfpd;wJ. yhgj;ij mjpfupj;jy; 

kw;Wk; cfe;j jahupg;G fyitia fz;lwpAk; xU LPP ,ij tFf;f 
Ntz;Lk;.

jPu;T:

KbT khwpfs;: X
1
 kw;Wk; X

2
 vd;gJ ,U jutupir tFg;Gfspd; 

vz;zpf;if> X kw;Wk; Y Mfpatw;wpd; vz;zpf;ifahf ,Uf;fl;Lk;.

Fwpf;Nfhs; nray;ghL: fhfpjj;jpd; ,uz;L juq;fSf;fhd 

yhgj;jpypUe;J X kw;Wk; Y nfhLf;fg;gl;lhy;> Fwpf;Nfhs; nray;ghL 
,yhgj;ij mjpfupf;f Ntz;Lk;.

1 2200 500MaxZ X X= +
fl;Lg;ghLfs;: ,uz;L fl;Lg;ghLfs; cs;sd> xd;W 

%yg;nghUl;fisf; Fwpf;fpwJ> kw;nwhd;W cw;gj;jp Neuq;fisf; 

Fwpf;Fk;.

1 2200 500MaxZ X X= +
fPo;fz;lgb,

1 400X ≤

2 300X ≤

1 20.2 0.4 160X X+ ≤

vjpu;kiw my;yhj fl;Lg;ghL 1 2, 0X X ≥
cjhuzk; 4.5: xU epWtdk; ,uz;L jahupg;Gfis cw;gj;jp nra;fpwJ> 

A kw;Wk; B.  B apd; xt;nthU myFf;Fk; xU Kiw xU myF 

jahupg;gjw;F ,U klq;F vLf;Fk;> epWtdk; kl;Lk; A cw;gj;jp nra;Ak; 

NghJ> xU ehisf;F 2000 myFfis jahupf;f Neuk; fpilf;Fk;. 

%yg;nghUl;fs; A kw;Wk; B ,uz;Lk;  xU ehisf;F 1500 myFfs; 

jahupf;f NghJkhdJ. jahupg;G B f;F xU rpwg;G %yg;nghUs; Njit> 

xU ehisf;F 600 myFfis kl;LNk jahupf;f KbAk;. myF 

xd;Wf;F `2 ,yhgk; kw;Wk; myF xd;Wf;F `4 ,yhgk; <l;bdhy;> 
tiufiy Kiw %yk; cfe;j jahupg;Gfis  fhzyhk;.

jPu;T: A kw;Wk; B Mfpatw;wpd; myFfspd; vz;zpf;if KiwNa 

X
1
 kw;Wk; X

2
 vd;f.
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk; ,e;j ,uz;L nghUl;fisAk; tpw;gid nra;j gpwF ngwg;gLk; 

,yhgk;> Gwepiy nray;ghl;bdhy;  toq;fg;gLfpwJ.

1 22 4Max Z X X= +
,e;j epWtdk; xU ehspy; kpfTk; 2000 myFfspy; cw;gj;jp 

nra;a KbAk; vd;gjhy;> jahupg;G B mjpf Neuk; Njitg;gLfpwJ> 

cw;gj;jp fl;Lg;ghL %yk; toq;fg;gLk;>

1 22 2000X X+ ≤
%yg;nghUs; NghJkhdJ vd;gjhy;> xU ehisf;F 1500 myFfs; 

cw;gj;jp nra;ag;gLfpwJ. A kw;Wk; B> 1 22 1500X X+ ≤

jahupg;G B f;F rpwg;G nghUl;fs; cs;sd vdNt> ehk; 2 600X ≤  

NkYk;> epWtdk; vjpu;kiwahd msTfis 1 0X ≥   kw;Wk; 2 0X ≥  
cUthf;f KbahJ vd;gjhy;. 

vdNt> rpf;fy; ,Wjpapy; tbtj;jpy; itf;f KbAk;:

,yhgq;fs;> 1 22 4Z X X= +  mjpfgl;rk; vd;W X
1
 kw;Wk; X

2
 

itf; fz;lwpaTk;.

fPo;fz;lgb, 1 22 2000X X+ ≤

1 22 1500X X+ ≤

2 600X ≤

1 2, 0X X ≥
cjhuzk; 4.6: A epWtd cw;gj;jpahsu;fs; A> B kw;Wk; C. KiwNa ̀ 3> 

`2 kw;Wk; `4 Mfpa ,yhgq;fs; cs;sd. epWtdk; 2 ,ae;jpuq;fisf; 

nfhz;bUf;fpwJ kw;Wk; xt;nthU jahupg;Gf;F xt;nthU fzpdpapy; 

epkplq;fspy; Njitahd nrayhf;f Neuk; cs;sJ.

jahupg;G

A B C

,ae;jpuq;fs; C 4 3 5

D 3 2 4

 ,ae;jpuq;fs; C kw;Wk; D Mfpait KiwNa 2000 kw;Wk; 2500 

,ae;jpu epkplq;fis nfhz;bUf;fpd;wd. epWtdk; A 100 myFfs;> 

200 myF B kw;Wk; 50 myF C jahupf;f Ntz;Lk;> Mdhy; 150 

f;Fk; Nkw;gl;l myFfs; ,yhgj;ij mjpfupf;f xU LP gpur;rid 
mikf;fTk;.

jPu;T: X
1
> X

2
> X

3
 Mfpait KiwNa A> B> C  myFfspd; 

vz;zpf;ifahFk;.
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;,yhgq;fs; KiwNa `3> `2 kw;Wk; `4 vd;gjhy;> ,e;j %d;W 

jahupg;Gfis tpw;gid nra;j gpwF>

1 2 33 2 4Z X X X= + +
,ae;jpuj;jpy; ,e;j %d;W jahupg;Gfis cw;gj;jp nra;tjw;F 

Njitahd epkplq;fspd; vz;zpf;if C 1 2 34 3 5X X X+ +   kw;Wk; 

,ae;jpuk; D 1 2 33 2 4X X X+ +  toq;fg;gLfpwJ.

,ae;jpuq;fs; C kw;Wk; D kPJ fl;Lg;ghLfis 2000 epkplq;fs; 
kw;Wk; 2500 epkplq;fspy; nfhLf;Fk;.

1 2 34 3 5 2000X X X+ + ≤

1 2 33 2 4 2500X X X+ + ≤
NkYk;> epWtdj;jpd; 100 myFfs; A> 200 myF B kw;Wk; 50 

myF C Mfpait cw;gj;jp nra;ag;gLfpd;wd> Mdhy; 150 f;Fk; 

mjpfkhd myFfs; ,y;iy> NkYk; fl;Lg;ghL Vw;gLfpwJ>

1100 150X≤ ≤

2200 0X≤ ≥

350 0X≤ ≥
vdNt> epWtdj;jpd; xJf;fPL rpf;fiy> ,Wjp tbtj;jpy; itf;f 

KbAk;:

mjpfgl;rkhf X
1
> X

2
> X

3
 kjpg;Gfisf; fz;Lgpbf;f>

1 2 33 2 4Z X X X= + +
fpo;f;fz;l tptuq;fspd;gb>

1 2 34 3 5 2000X X X+ + ≤

1 2 33 2 4 2500X X X+ + ≤

1 2 3100 150,200 0,50 0X X X≤ ≤ ≤ ≥ ≤ ≥
cjhuzk; 4.7: xU tptrhapf;F 100-Vf;fu; gz;iz cs;sJ. mtu;  midj;J 

cUisf;fpoq;F> Kl;ilNfh]; my;yJ fj;jupf;fha; tpw;f KbAk;. 

cUisf;fpoq;fpw;F ̀ 1.00 fpNyh, Kl;ilNfh];]pw;Fk;  ̀ 0.75 fpNyh xU  

NkYk; fj;jpupf;fha;f;F ̀ 2 fpNyh tpfpjj;jpy; cau;j;jp yhgk; <l;l KbAk; 

cs;sJ. Vf;fUf;F kfR+y; ruhrupahf 2000 fpNyh cUisf;fpoq;F> 

3000 Kl;ilf;Nfh]; kw;Wk; 1000 fpNyh fj;jupf;fha;; cs;sJ. 

n`f;lu;f;F fpNyh `0.50 &gha;f;F cuq;fis thq;fp> xU Vf;fUf;F 

Njitahd msT cUisf;fpoq;F kw;Wk; Kl;ilf;NfhRf;F 100 fpNyh 

kw;Wk;  fj;jupf;F 50 fpNyh Njitg;gLk;. xU Vf;fUf;F tpijj;jy;> 

gapupLjy; kw;Wk; mWtil nra;tjw;F Njitg;gLk; kdpjtskhdJ 

cUisf;fpoq;fpw;Fk; ntq;fhaq;fSf;Fk; 5 kdpj ehl;fshFk;> kw;Wk; 
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;
Kl;ilf;NfhRf;F 6 kzpNeuk; MFk;. nkhj;jk; 400 kdpj Ntiy 

Njitg;gLfpwJ. kdpjd; xU ehisf;F ̀ 20. tptrhapfspd; ,yhgj;ij 

mjpfupf;f xU Neu;Nfhl;L epuyhf;f khjpupahf ,e;j cjhuzj;ij 

jPu;f;fTk;.

jPu;T: X
1
> X

2
> X

3
 Mfpatw;iw KiwNa cUisf;fpoq;F> 

Kl;ilf;Nfh]; kw;Wk; fj;jupf;fhia tsu;f;fTk;. tptrhapfs; 2000X
1
 

fpNyh cUisf;fpoq;F> 3000X
2
 Kl;ilf;Nfh]; kw;Wk; 1000X

3
  

fpNyhfpuhk; fj;jupf;fha;  Mfpatw;iw cw;gj;jp nra;fpd;wdu;.

∴ mjhtJ tptrhapfspd; nkhj;j tpw;gid>

=` (2000X1+0.75×3000X2+2×1000X3)∴ mjhtJ cuk; nrytpdk;>

= ` 20 (5X
1
+6X

2
+5X

3
)

mjhtJ tptrhapfspd; ,yhgk;>

Z=tpw;gid (`)-nkhj;j nrytpdk;(`)

	 ( ) ( )1 2 3 1 2 22000 0.75 3000 2 1000 0.5 100 50X X X X X X= + × + × − × + +  

		  ( )1 2 320 5 6 5X X X− × + +

	 1 2 31850 2080 1875Z X X X= + +

gz;izapd; nkhj;j gug;gsT tuk;G 100 Vf;fu; vd;gjhy;>

	 1 2 3 100X X X+ + ≤
NkYk;> nkhj;j kdpj ehl;fspd; kdpjj;jpwd; 400 kdpj ehl;fshf            

tiuaWf;fg;gl;Ls;sJ.

	 1 2 35 6 5 400X X X+ + ≤
vdNt> tptrhapapd; xJf;fPL rpf;fy; ,Wjpapy; tbtj;jpy; 

itf;fg;glyhk;:

X
1
> X

2
 kw;Wk; X

3
 kjpg;ig ngupjhf;Fk; NghJ>

1 2 31850 2080 1875Z X X X= + +
cl;gl;L>

X
1
+X

2
+X

3
≤100

5X
1
+6X

2
+5X

3
≤400

X
1
,X

2
,X

3
≥0

cjhuzk; 4.8: ABC epWtdk; ,uz;L nghUl;fshd> gor;rhW kw;Wk; 

ryit ,ae;jpuq;fis  jahupf;fpwJ. ,uz;L ntt;NtW Jiwfs; I 
kw;Wk; II ,y; cw;gj;jp eilngWfpwJ. gor;rhWfs; Jiw I Yk; kw;Wk; 
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk; ryit ,ae;jpuq;fs; Jiw II Yk;  jahupf;fg;gLfpwJ. ,e;j ,uz;L 

nghUl;fSk; thue;NjhWk; tpw;fg;gLfpd;wd. thuhe;jpu cw;gj;jpapy; 25 

gor;rhW ,ae;jpuq;fs; kw;Wk; 35 ryit ,ae;jpuq;fis flf;ff; 

$lhJ. ,e;j  mikg;G vg;NghJk; ,uz;L Jiwfspy; nkhj;jk; 60 

Copau;fisg; gad;gLj;JfpwJ. xU gor;rhW ,ae;jpuj;jpw;F ,uz;L 

kdpjdpd; xU thu ciog;G Njit> xU ryit ,ae;jpuj;jpw;F xU 

kdpjdpd; xU thu ciog;G Njit. xU gor;rhW ,ae;jpuk; ̀ 60 yhgk; 

<l;b je;jJ  kw;Wk; ryit ,ae;jpuk; `40 yhgk; gq;F mspf;fpwJ 

mjpfkhd ,yhgj;ij miltjw;F vj;jid gor;rhW kw;Wk; ryit 

,ae;jpuq;fis mikf;f Ntz;Lk;? ,J xU LPP Mf tbtikf;f.

jPu;T: X
1
 kw;Wk; X

2
 MdJ gor;rhW kw;Wk; ryit ,ae;jpuq;fspd; 

myFfspd; vz;zpf;if MFk;.

xt;nthU gor;rhW kw;Wk; ryit ,ae;jpuk; `60 kw;Wk; `40 

,yhgk; gq;fspf;fpwJ. vdNt> ,e;j Gwepiy nray;ghL 1 260 40Z X X= +
,jpy; ,uz;L fl;Lg;ghLfs; tpjpf;fg;gl;L cs;sd: thuhe;jpu 

cw;gj;jp kw;Wk; ciog;G.

thuhe;jpu cw;gj;jp 25 gor;rhW kw;Wk; 35 ryit ,ae;jpuq;fis 

jhz;l KbahJ vd;gjhy;>

X
1
≤25

X
2
≤35

xU gor;rhW ,ae;jpuj;jpw;F ,uz;L kdpj-thuk; fbd ciog;G 

kw;Wk; xU ryit ,ae;jpuj;jpw;F xU kdpj-thuk; fbd ciog;G 

Ntz;Lk; kw;Wk; njhopyhsu;fspd; nkhj;j vz;zpf;if 60 MFk;.

1 22 60X X+ ≤
vjpu;kiwaw;w fl;Lg;ghLfs;: Kjy; gor;rhW kw;Wk; ryit 

,ae;jpuq;fs; vz;zpf;if cw;gj;jp vjpu;kiwahf ,Uf;f KbahJ> 

ek;kplk; X1 ≥ 0 kw;Wk; X2 ≥ 0.
vdNt> gor;rhW kw;Wk; ryit ,ae;jpuq;fspy;> cw;gj;jp 

gpur;rid ,Uf;f KbAk; gpd;tUkhW nfhLf;fg;gl;l xU LP khjpup 
tbtj;jpy; itf;fTk;.

mjpfgl;rkhf X1 kw;Wk; X2 kjpg;Gfisf; fz;Lgpb>

Z = 60X1 + 40X2
cl;gl;L>

		     X
1
≤25

		      X2≤35
	 2X1+X2≤60

	 kw;Wk; X1,X2 ≥0
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;
4.3 LPP -d; epajp kw;Wk; juepiy tbtk;

nghJ LPP gpd;tUk; tbtq;fspy; ntspg;gLj;j KbAk;> mit fl;lis 

Kiwapyhd my;yJ epiyahd gbtq;fs;.

epiyahd tbtj;jpy;> Gwepiy nray;ghL vJthf ,Ue;jhYk;> 

mit ngupjhf;Fk; my;yJ rpwpjhf;Fk;> midj;J fl;Lg;ghLfs; 

rkd;ghLfs; vd ntspg;gLfpwJ. NkYk;> RHS xt;nthU fl;Lg;ghL 
kw;Wk; midj;J khWjypd;wp vjpu;kiwahf cs;sd.

epiyahd gbtj;jpd; rpwg;gpay;Gfs;

(i)	 Gwepiy nray;ghL tpioT tifiar; rhu;e;jJ.

(ii)	 midj;J fl;Lg;ghLfSk; rkd;ghLfs; vd ntspg;gLfpwJ.

(iii)	 xt;nthU fl;Lg;ghLk; tyJ gf;fj;jpy; vjpu;kiwahf 

cs;sJ.

(iv)	 midj;J khwpfSk; vjpu;kiwahdit..

fl;lisKiwapyhd gbtj;jpd; rpwg;gpay;Gfs;

(i)	 Gwepiy nray;ghL tpioT tifiar; rhu;e;jJ.

(ii)	 midj;J fl;Lg;ghLfs;’ ≤ ‘ tifiar; rhu;e;jJ.
(iii)	 midj;J khwpfspYk; Xi my;yhj vjpu;kiw cs;sd..

epakd tbtj;jpy;> Gwepiy nray;ghL mjpfgl;rkhf ,Ue;jhy;> 

my;yhj vjpu;kiw epiyikfs; jtpu NtW midj;J fl;Lg;ghLfSk; 

‘≤’ tif. Fwpf;Nfhs; nray;ghL Fiwf;fg;gLk; NghJ> my;yhj 

vjpu;kiw epiyikfs; jtpu NtW midj;J fl;Lg;ghLfSk; ‘≥’ tif 
MFk;.

Fwpg;Gfs;:

1.	xU nray;ghL FiwTg;gLj;jypd;gb Z vjpu;kiw tpioT rkk; 
,e;j fUj;jpy;> mjhtJ Min Z = - Max (– Z).

2.	xU jpirapy; xU rkj;Jtkpd;ikia vjpu; nfhz;L xU 

rkj;Jtkpd;ikia khw;wyhk; ngUf;Fjy; %yk; ,U gf;fKk; 

(–1) nfhz;L nry;Yk; jpiriaf; nfhs;f.

3.	xUNtis fl;Lg;ghL rkd;ghL vd;W itj;Jf;nfhs;Nthk;.

			   11 1 12 2 1 1...... n na x a x a x b+ + + =
,e;j rkd;ghl;il vjpu; jpirfspy; ,uz;L gytPdkhd 

Vw;wj;jho;Tfis khw;wpaikf;f KbAk;.

			
11 1 12 2 1

11 1 12 2 1 1

....

....
m n

n n

a x a x a x b
a x a x a x b

+ + + ≤
+ + + ≤
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk; 4.	xU khwpapd; milahsk; fl;Lg;ghlw;w epiyapy; ,Ue;jhy;> 

mJ ,uz;L tpj;jpahrj;ij ntspg;gLj;j KbAk; vjpu;kiw  

khWghLfs;> mjhtJ> X1 ,Ue;jhy;> gpd;du; ' ''
i i iX X X= − > vq;Nf 

' '', , 0.i i iX X X ≥

5.	tof;fkhd tbtj;jpy;> midj;J fl;Lg;ghLfs; 

rkd;ghLfs; vd ntspg;gLfpwJ> ,J rhj;jpakhd rha;T  

khwpfs; kw;Wk; cgup khwpfs; vd miof;fg;gLk;. rpy $Ljy;  

khWghLfis mwpKfg;gLj;Jjy; xNu xU Kiw ePskhd 

rkd;ghLfs; ngwg;gLfpwJ. 0.ib ≥

tiuaiw

(i)	 nghJthd LPP fl;Lg;ghLfs; ,Ue;jhy;>

	 ( )
1

1, 2,..., ,
n

ij i i
j

a x b i m
=

≤ =∑

gpwF> Vw;wj;jho;Tfis khw;w mwpKfg;gLj;jg;gl;l vjpu;kiw khwpfs; Si, 

rha;T khwpfs; 

 
( )

1
1, 2,.... ,

n

ij i i i
j

a x S b i m
=

+ = =∑
 
vd;W miof;fg;gLfpd;wd.

rha;T khWghL my;yhj vjpu;kiw khwpfs; vd;Wk; 

tiuaWf;fg;gLfpwJ LHS> rkj;Jtkpd;ikia ‘ ≤ ‘ khw;Wtjw;F xU 
rkd;ghL Nru;f;fg;gl;lJ.

(ii) nghJthd LPP jilfs; ,Ue;jhy;>

			 
( )

1
1, 2,...,

n

ij i j
j

a x b i m
=

≥ =∑

rha;T gpd;du;> mij khw;w mwpKfg;gLj;jg;gl;l vjpu;kiw  

khwpfs; Si  ( )
1

1, 2,...,
n

ij j i
j

a x S b i m
=

− = =∑  Vw;wj;jho;T cgup vdg;gLk; 

rkd;ghL '≥' it rkd;ghl;bw;F khw;Wtjw;fhd fl;Lg;ghLfspd; 
LHS ,ypUe;J mfw;wg;glhj vjpu;kiw khwpfs; vd cgup khwpfs; 

tiuaWf;fg;gLfpd;wd.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. LP gpur;rpidfs; mbf;fb gad;gLj;jg;gLk; gy;NtW Jiwfs; 

gl;baypLf.

2. 'Neupay;' tiuaWf;f.
3. LP gpur;rid mDkhdq;fspd; 'tiuaWf;fg;gl;l Nju;Tfs;' 

vd;d?

4. fl;lisKiwapyhd gbtj;jpd; gy;NtW jd;ikfis gl;baypLf.
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;4.4	 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1.	gpd;tUk; Jiwfspy; LP ntw;wpfukhf gad;gLj;jg;gl;lJ:
(i)	 Ntshz;ik: tptrha Nkyhz;ik rpf;fy;fspy; LP 

gad;gLj;jg;glyhk;> mJ Vuhskhd tsq;fis xJf;fPL 

nra;tjd; %yk; Vuhskhd tUkhdk;> ciog;G> ePu; 

toq;fy; my;yJ ciog;G %yjdk;> epfu tUthia 

mjpfupf;fpwJ.

(ii)	 xg;ge;jj tpUJfs;: LP f;F toq;Ftjd; %yk; 

xg;ge;jg;Gs;spfisg; kjpg;gpLjy;> kypthd topapy;  

tpUJfs; toq;fg;gLnkd cWjpg;gLj;JfpwJ.

(iii)	 njhopw;Jiw: njhopy; kw;Wk; njhopw;Jiwfspy; LP apd; 
gad;ghLfs; kpfTk; NtWgl;l tifapyhdit. nrytpd 

Fiwg;G gw;wpa Nghf;Ftuj;J rpf;fy;fs; ,e;j El;gj;jhy; 

jPu;f;fg;gl KbAk;. cw;gj;jpj; jahupg;G (jahupg;G-

fyit) kw;Wk; ruf;Ff; fl;Lg;ghl;L rpf;fy;fis jPu;f;Fk; 

El;gj;ijAk; gad;gLj;jyhk;.

2.	Neupay; tup vd;gJ njhlu;Gila khwpfs; kj;jpapy; Neu; NfhL 

my;yJ tpfpjhrhu cwTfis Fwpf;fpwJ.

3.	tiuaWf;fg;gl;l Nju;Tfs; CfkhdJ Kbthd vz;zpf;ifapyhd 

Nju;Tfs; KbntLg;gtUf;F fpilf;fpd;wd kw;Wk; KbT khwpfs; 

vjpu;kiw kjpg;igf; nfhs;stpy;iy.

4.	epakd tbtj;jpd; gy;NtW gz;Gfs; gpd;tUkhW:

(i)	 Gwepiy nray;ghL mjpfgl;r tifahFk;.

(ii)	 midj;J fl;Lg;ghLfSk; ‘≤’ tif.
(iii)	 midj;J khwpfspYk; Xi my;yhj vjpu;kiw cs;sd.

4.5	 RUf;fk;

•• Neupay; epuyhf;fkhdJ> Fwpg;gpl;l epfo;Tfspd; rhu;ghd 

NtWghLfs; Neu;Nfhlhf ,Ug;gjhff; fUJtjhy;> nfhLf;fg;gl;l 

rpf;fy;fspd; fPo; KbntLf;Fk; El;gkhFk;.

•• LP vd;gJ tpahghuj;jpYk; njhopw;JiwapYk; KbntLf;Fk; 

kpfTk; gutyhf gad;gLj;jg;gLk; El;gkhFk;. ,jdhy;> 

cw;gj;jp jpl;lkply; kw;Wk; ml;ltiz> Nghf;Ftuj;J> tpw;gid 

kw;Wk; tpsk;guk;> epjp jpl;lkply;> nky;ypa Nfhg;G gFg;gha;T>  

ngUepWtd jpl;lkply; kw;Wk; gy Jiwfspy; gad;ghl;ilf; 

fhz;fpwJ.

•• Fwpf;Nfhs; nray;ghL vd mwpag;gLk; msTNfhypd; nray;ghL> 

LP rpf;fy;fspd; xU $W MFk;. mstpd; jPu;khdq;fis 
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk; mjpfg;gLj;j Ntz;Lk; my;yJ Fiwf;f Ntz;Lk; vd;gij ,J 

Fwpg;gpLfpwJ.

•• rhj;jpakhd jPu;Tfs;> ,ad;w jPu;Tfs; fPo; Ntiy nra;a KbAk; 

vd;W midj;J jPu;TfSk; cs;sd.

•• ,uz;L KbT khwpfs; nfhz;l vspa Neu;Nfhl;L LP rpf;fy;fis 
tiufiy Kiwiag; gad;gLj;jp vspjpy; jPu;f;f KbAk;.

•• LPP ,d; epiyahd tbtj;jpy;> vy;yh fl;Lg;ghLfSk; rkd;ghLfs; 

vd ntspg;gLj;jg;gLfpd;wd. epiyahd tbtj;jpy; midj;J 

fl;Lg;ghLfSk; rkepiyfshf ntspg;gLj;jg;gLfpd;wd> ,J 

$Ljy; khwpfs; mwpKfg;gLj;Jtjd; %ykhf ke;j khwpfs; 

kw;Wk; cgup khwpfs; vd miof;fg;gLk;.

4.6	 Kf;fpa fUj;Jg;gbkq;fs;

•• fl;Lg;ghLfs;: KbT khwpfs; kPJ tpjpf;fg;gl;l fl;Lg;ghLfs; 

my;yJ tuk;Gfs;

•• KbT khwpfs;: Nehf;f nray;ghl;bw;Fk;> nryT my;yJ 

,yhgj;jpw;Fk; nghUe;Jk; khwpfs;

4.7	 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1.	Neupay; epuyhf;fj;jpy; vd;d tpfpjk; cs;sJ?

2.	Neu;Nfhl;L epuyhf;fj;jpy; ePq;fs; vijg; Gupe;Jnfhs;fpwPu;fs;?

3.	LP khjpupapd; mbg;gil $Wfs; vd;d?

neL tpil tpdhf;fs;

1.	xU epWtdk; 3 jahupg;Gfshd A, B kw;Wk; C. cw;gj;jp 

nra;fpwJ. ,yhgq;fs;: `3, `2 kw;Wk; `4 KiwNa. epWtdk; 

,uz;L ,ae;jpuq;fis nfhz;Ls;sJ> xt;nthU jahupg;gpy; 

xt;nthU ,ae;jpuj;jpw;Fk; epkplq;fspy; Njitahd nrayhf;f 

Neuk; fPNo nfhLf;fg;gl;Ls;sJ.

jahupg;Gfs;

,ae;jpuq;fs; A B C
I 4 3 5
II 2 2 4

	 I kw;Wk; II ,ae;jpuq;fs; KiwNa 2000 kw;Wk; 2500 epkplq;fs; 

cs;sd. epWtdk;> 100 A, 200 B kw;Wk; 50 C  jahupf;f Ntz;Lk; 

Mdhy; 150 f;F kpfhky;. ,yhgj;ij mjpfupf;f epWtdj;jhy; 

jahupf;fg;gLk; xt;nthU jahupg;Gfspd; vz;zpf;ifiaAk; 
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Fwpg;Gfs;

Neupay; epuyhf;fk;: mwpKfk;fz;Lgpbf;fTk;. NkNy cs;sij xU LP khjpupia Nghy; 

cUthf;fTk;.

2.	xU epWtdk; ,uz;L tifahd Njhy; gl;il A kw;Wk; B 
Mfpatw;iw cw;gj;jp nra;fpwJ. A cau;e;j juk; kw;Wk; B juk; 
Fiwthf ,Uf;Fk;. gl;il xd;Wf;F fpilf;fg;ngWk; yhgk; `10 
kw;Wk; `5 MFk;. xU ehisf;F 850 gl;ilfs;  nra;tjw;F 

%yg;nghUl;fspd; tpepNahfk; NghJkhdjhf cs;sJ. gl;il A 
tpw;F> xU rpwg;G tif nfhf;fp Njit kw;Wk; 500 nfhf;fpfs; 

xU ehSf;F fpilf;fpd;wd. ehnshd;Wf;F gl;il B f;F 700 
nfhf;fpfs; fpilf;Fk;. A gl;ilahdJ B ia tpl ,U klq;F 
mjpfkhf Njitg;gLk; kw;Wk; ,Nj Nghd;W midj;jpw;Fk; 

Njitg;gLkhapd; epWtdj;jpdhy; 500 gl;ilfs; kl;LNk cw;gj;jp 

nra;a KbAk;.

3.	 xU epiyahd nrq;fypd; vil 5 fpNyh MFk;. ,J B
1
 kw;Wk; 

B
2
 Mfpa ,uz;L nghUl;fisAk; nfhz;Ls;sJ> ,jpy; B

1
 

MdJ `5 fpNyhTk;> B
2
 MdJ `8 fpNyhthfTk;  ,Uf;Fk;.

xU rpwg;G Nehf;fk; nrq;fy; 5 fpNyh MFk;. ,J B
1
 kw;Wk; 

B
2
 Mfpa ,uz;L nghUl;fisAk; nfhz;Ls;sJ> ,jpy; B1 

fpNyhtpw;F 5 fpNyhTk;> B2 nrytpy; fpNyhTf;F 8 MfTk; 

,Uf;Fk;. nrq;fy; tpiyf;F njhlu;Gilajhf ,Uf;fyhk; 

vd vjpu;ghu;f;fg;gLtjhy;> nrq;fy; 4 fpNyh B1f;Fk; 2 fpNyh 

B
2
 f;Fk; Fiwthdjhf ,y;iy. NkNy cs;s rpf;fiy LP  

khjpupahf tbtikf;fTk;.

4.8	 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

kfd;fs;.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;TnjhFjp - II LPP

myF 5 vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T

mikg;G

5.0 mwpKfk;

5.1 Nehf;fq;fs;

5.2 xl;LwT Ma;T Fwpj;j mwpKfk;

5.2.1 xl;Lwtpd; nfO kw;Wk; Neupapy; gpd;dilT

5.3 LP rpf;fYf;fhd jPu;T: tiufiy kw;Wk; xw;iw Kiw

5.3.1 tiufiy Kiwapy; LPP jPu;Tfhz nray;Kiw

5.3.2 xw;iw Kiw

5.4 ,Uik ,ay;G kw;Wk; $u;e;J mwpAk; jpwd; Ma;T fUj;J

5.4.1 ,ul;il rpf;fy; cUthf;fk;

5.4.2 ,ul;il rpf;fy; tpsf;fk;

5.4.3 czu;jpwd; gFg;gha;T

5.4.4 epoy; tpiy

5.4.5 nghUshjhu nghUs;tpsf;fk;: jPu;T fhz Nkw;nfhs;Sk; 

Gupjy;

5.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

5.6 RUf;fk;

5.7 Kf;fpa fUj;Jg;gbkq;fs;

5.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

5.9 NkYk; gbf;f

5.0 mwpKfk;

,e;j myfpy; ePq;fs; khjpup Ma;T juTfspy; kiwKf cwT 

gFg;gha;T kw;Wk; nfhLf;fg;gl;l eltbf;if my;yJ kdepiyAld; 

kpf neUf;fkhf njhlu;G nfhz;l khwpfs; mikf;Fk; cwT gFg;gha;T 

El;gq;fisg; gw;wp mwpe;J nfhs;tPu;fs;.

LPP ,d; epiyahd kw;Wk; epakd tbtq;fisg; gw;wpAk; ePq;fs; 
mwpe;J nfhs;tPu;fs;. Neu;Nfhl;L epuyhf;fj;jpy; rpy rpwg;G tof;Ffs; 

cs;sd. mjpy; ePq;fs; rpijT my;yhj rhj;jpakhd jPu;Tfs; kw;Wk; 

khw;W cfe;jtw;iwf; fw;Wf; nfhs;tPu;fs;. ePq;fs; ,Uik kw;Wk; 

czu;jpwd; gFg;gha;T gw;wp mwpe;Jnfhs;tPu;fs;.

5.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;,
•• njhlu;G vd;d vd;gij Gupe;J nfhs;s KbAk;



95� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
•• njhlu;Gfspd; Fzfk; gw;wp tpsf;f KbAk;

•• xU LP fzf;Ffis jPu;f;f xw;iw Kiwiag; gad;gLj;j KbAk;.

•• ,Uik kw;Wk; czu;jpwd; gFg;gha;T gw;wpa fUj;ij Gupe;J 

nfhs;s KbAk;

5.2 xl;LwT Ma;T Fwpj;j mwpKfk;

xl;LwT gFg;gha;T vd;gJ nghJthf xU khwpapd; Nfhzk; gw;wp 

tptupf;f gad;gLj;jg;gLk; Gs;sptptu fUtpahFk;. ,e;j njhlu;G 

vg;nghOJk; xU Neu;Nfhlhf ,Ug;gjhf fUjg;gLfpwJ. ,e;j gFg;gha;T 

gpd;dilT rhu;G khwpapd; NtWghLfis vt;tsT ed;whf tpsf;FfpwJ 

vd;gij mstpl> gpd;dilT gFg;gha;T %yk; gad;gLj;jg;gLfpwJ.  

xl;LwT vd;w thu;j;ij ,U khwpfSf;F ,ilNa cs;s cwT 

my;yJ $l;Lr;rhu;ig Fwpf;fpwJ. xd;Wf;nfhd;W njhlu;Gila gy;NtW 

epfo;Tfs; cs;sd. cjhuzkhf> xU Fwpg;gpl;l nghUl;fspd; Njit 

mjpfupf;Fk;NghJ> mjd; tpiy caUk;> mjd; Njit Fiwe;Jtpl;lhy; 

mjd; tpiy Fiwe;JtpLk;. ,NjNghy;> taJ mjpfupf;f, mjpfupf;f 

Foe;ijfspd; cauk;> cauk; rhu;e;j Foe;ijfspd; vil> gzk; 

toq;Ftjd; %yk; nghJ msT tpiyfs; NkNy nry;fpd;wd.

mj;jifa cwT NtW gy epfo;TfSf;F ftdpf;fg;glyhk;. ,e;j 

,uz;L Nfhl;ghLfSf;F ,ilNaahd msTNfhy;fisf; nfhz;L 

Nfhl;ghL jPu;khdpf;fg;gLfpwJ> ,J xl;LwT Nfhl;ghL vdg;gLfpwJ.

njhlu;G Nfhl;ghl;bd; mbg;gilapy;> ,uz;L njhlu;Gila 

epfo;Tfspy; epfOk; xg;gPl;L khw;wq;fis Ma;T nra;a KbAk; kw;Wk; 

mtw;wpd; fhuz-tpisT cwit MuhaTk; KbAk;. ,Ug;gpDk;> 'fUg;G 
G+id Nghd;w nfl;l Fzq;fis Vw;gLj;JfpwJ'> 'epug;gg;gl;l ghdp 
fs; ey;y mjpu;\;lj;ij tpistpf;fpd;wd' vd;W kf;fs; kdjpy; 

epidj;Jg; ghu;f;f Ntz;Lk;> mNjNghy; kw;wtu;fspd; ek;gpf;iffSk; 

fw;gid Nfhl;ghl;lhy; tpsf;fg;gl;bUf;f KbahJ> Vndd;why; mit 

fw;gidahfTk;> fzpj uPjpahf epahag;gLj;j Kbahjit. ,t;thW> 

xl;LwT cila kw;Wk; mstplf;$ba khwpfSf;F ,ilapyhd 

cwT njhlu;gpy; cs;sJ. ,uz;L msTfspy; mD$yj;jpy; NtWghL 

,Ue;jhy;> xU ,af;fk; (mjpfupg;G my;yJ Fiwjy;)> mNj Ntfj;jpy; 

my;yJ vjpu; jpirapy; xU ,af;fj;NjhL Nru;e;J mjpfkhd khw;wj;jpy; 

mjpfkhd khw;wk; nfhz;l kw;w msTfs; njhlu;Gs;sjhf $wg;gLfpwJ. 

,e;j tifahd njhlu;G> xl;LwT vd;W mwpag;gLfpwJ my;yJ rpy 

Neuq;fspy; ,iz khWghL vd Gs;sptptuq;fspy; miof;fg;gLfpwJ.

,U epfo;TfSk; xU fhuz tpisT njhlu;ig nfhz;bUg;gJ 

mtrpak; vd;gijg; Gupe;Jnfhs;tJ mtrpakhFk;. mj;jifa 

cwT ,y;iy vd;why; ve;j njhlu;Gk; ,Uf;fhJ. cjhuzkhf> 

khztu;fspd; cauk; kw;Wk; kuq;fspd; cauk; mjpfupf;Fk; NghJ> 

mJ xU njhlu;G fhuzp vd miof;fg;glf;$lhJ> Vnddpy; ,uz;L 

epfo;Tfs; khztu;fspd; cauk; kw;Wk; kuq;fspd; cauk; Mfpait 

$l njhlu;Gilaitahf ,y;iy. vdpDk;> xU gz;lj;jpd; tpiyf;Fk; 
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
mjd; Njitf;Fk; xU nghUspd; tpiy kw;Wk; mjd; tl;b tpfp 

jk; kw;Wk; Nrkpg;G Mfpatw;wpw;Fk; ,ilNaahd cwthFk;. vy;yh 

epfo;TfspYk; Vw;gLk; khw;wk; kw;w epfo;Tfspd; xU khw;wj;jhy; 

tpsf;fg;gLfpwJ.

,aw;if tpQ;Qhdq;fisg; gw;wpa epfo;Tfs; njhlu;ghf me;j 

njhlu;igg; Gupe;J nfhs;tJ vd;gJ KOikahd fzpj tpjpfSf;Ff; 

Fiwf;fg;glyhk; vd;gij ,q;F Fwpg;gplj;jf;fJ. v.fh. ntg;gk; 

vg;NghJk; xspAld; mjpfupf;Fk;. Mdhy;> r%f tpQ;Qhdq;fisg; 

gw;wpa epfo;Tfs;> ,U epfo;TfSf;F ,ilapy; ve;jnthU KOikahd 

cwit epiyepWj;jf; fbdkhf cs;sJ. vdNt r%f mwptpaypy; 

ehk; xU ngupa vz;zpf;ifapyhd re;ju;g;gq;fspy; ,uz;L khwpfs; 

my;yJ vjpu; jpirapy; efu;j;j Kidfpd;wd vd;why; njhlu;G vd;w 

cz;ikia vLj;J nfhs;s Ntz;Lk;.

xl;LwT Neu;kiwahf ,Uf;fyhk; my;yJ mJ vjpu;kiwahf 

,Uf;fyhk;. cwT Neu;kiw my;yJ vjpu;kiwahd khwpfs; khWgLk; 

jpiria rhu;e;jpUf;Fk;. ,uz;L khwpfs; xNu jpirapy; khwpf;nfhz;Nl 

,Ue;jhy;> gpd; njhlu;G Neu;kiw vd;W $wg;gLfpwJ Mdhy; ,uz;L 

khwpfs; vjpu; jpirapy; elf;Fk; NghJ> njhlu;G vjpu;kiw vd;W 

$wg;gLfpwJ. ,ij gpd;tUkhW tpsf;fyhk;:

rhu;gw;w khwpapd; 

khw;wq;fs;

rhu;G khwpapd; 

khw;wq;fs;

njhlu;G jd;ik

mjpfupj;jy; (+)↑ mjpfupj;jy; (+) ↑ Neh;kiw (+)
Fiwjy; (−)↓ Fiwjy; (−) ↓ Neh;kiw (+)

mjpfupj;jy; (+)↑ Fiwjy; (−) ↓ vjph;kiw (−)
Fiwjy; (−)↓ mjpfupj;jy; (+) ↑ vjph;kiw (−)

xl;LwT NeuhfNth my;yJ Neu;NfhlhfNth ,Uf;fyhk;. Neuhd 

my;yhj njhlu;G Nfhzy; tiufisf; nfhz;l njhlu;G vd;W 

miof;fg;gLfpwJ. khWghLfSf;F ,ilNaahd tpfpjj;jpd; epi-

yahd jd;ik mbg;gilapy; NtWghL cs;sJ. xU khwpapd; 

khw;wj;jpd; msT> kw;w khwpapd; khw;wj;jpd; epiyahd tpfpjj;ij 

jhz;Lk;NghJ> njhlu;G vd;gJ Neuhdit vd;W $wg;gLfpwJ. 

,J Nghd;w epiyapy;> khwpfspd; kjpg;Gfs; xU tiuglj; jhspy; 

jpl;lkplg;gl;bUe;jhy;> Neu;NfhL fpilf;Fk;. Mdhy; xU khwp 

apy; Vw;gLk; khw;wj;jpd; msT khWgLk; NtnwhU khwpapy;  

khwhj tpfpjj;ijf; nfhz;bUf;fhJ. mjhtJ> me;j tpfpjk; xU 

khwpypf;F gjpyhf khwp khWk;> gpd;du; njhlu;G Neuhd my;yhj 

my;yJ Nfhzy; tiufs vd;W $wg;gLfpwJ. mj;jifa R+o;epiyapy;  

khwpfs; kjpg;Gfs; xU tiuglj; jhspy; jpl;lkplg;gl;bUe;jhy; xU 

tistiu vd ehk; ngw;Wf; nfhs;Nthk;.

xl;LwT vspikahd xl;Lwthf ,Uf;fyhk; my;yJ gFjp xl;Lwthf 

my;yJ gd;Kf xl;Lwthf ,Uf;fyhk;. ,uz;L khwpfs; (,J xU 

RahjPdkhdJ kw;Wk; gpw rhu;GilaJ) xl;LwT cila njhlu;igf; 

nfhz;bUg;gJ vspa cwTKiwapd; gad;ghL MFk;. ,uz;Lf;Fk; 
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Nkw;gl;l khwpfs; njhlu;GgLj;jYld; xl;LwT cila xU Ma;Tf;F 

cl;gLj;jg;gl;lhy;> mJ gd;Kf xl;LwT my;yJ xU gFjp xl;Lwthf 

,Uf;fyhk;. gd;Kf xl;LwT xU rhu;G khwp kw;Wk; ,uz;L my;yJ 

mjw;F Nkw;gl;l jd;dpr;ir khwpfSf;F ,ilNa cs;s njhlu;ig 

Ma;T nra;fpwJ. gFjp rhu;e;j njhlu;Gfspy; xU rhu;G khwp kw;Wk; 

xU Fwpg;gpl;l jd;dpr;ir khWghL Mfpatw;Wf;F ,ilapy; cs;s 

njhlu;ig mstpLfpNwhk;.

,uz;L khwpfSf;F ,ilapyhd xl;Lwit tptupg;gjw;fhf 

Gs;sptptuq;fs; ,uz;L eltbf;iffis cUthf;fpAs;sd. cWjpahd 

Fzfk; kw;Wk; xl;LwTfspd; Fzfk; MFk;.

5.2.1 xl;Lwtpd; nfO kw;Wk; Neupapy; gpd;dilT

'r' vd;w FwpaPlhf Fwpahf;fj;jpd; Fzfk; vd;gJ kw;nwhU khjpupapd; 

tpsf;fj;ij tptupf;f kw;nwhU Kf;fpa eltbf;if vLf;fg;gLfpwJ. 

,J ,uz;L khwpfSf;F ,ilNa cs;s cwtpd; msT MFk;. 

,e;j Fzfj;jpd; kjpg;ghdJ 1-ia tpl mjpfkhfNth my;yJ –1f;F 
FiwthfNth ,Uf;f KbahJ. ,t;thwhf +1 kw;Wk; –1 ,e;j Fzfk; 

tuk;Gfs; MFk;. jd;dpr;irahd jpirapy; myF khw;wj;jpw;F> mNj 

jpirapy; rhu;e;J khwpapy; xU epiyahd khw;wk; Vw;gl;l gpd;du; 

Fzfj;jpd; kjpg;ghdJ> rupahd Neu;kiwahd njhlu;ig +1 Fwpf;Fk;; 
Mdhy; mj;jifa khw;wk; vjpu; jpirapy; Vw;gLfpwJ vd;why;> 

Fzfj;jpd; kjpg;G -1 ,Uf;Fk;> ,J rupahd vjpu;kiw njhlu;G 

vd;gij Fwpf;fpwJ. eilKiw tho;tpy;> xU Neu;kiwahd my;yJ 

rupahd vjpu;kiwahd xl;Lwitg; ngWtjw;fhd tha;g;G> Fwpg;ghf 

r%f mwptpay; gw;wpa epfo;Tfs; Fwpj;J kpfTk; njhiytpy; cs;sJ. 

xl;Lwtpd; Fzfk; G+[;[pa kjpg;igf; nfhz;lhy;> mJ Ma;tpd; fPo; 

khwpfs; ,ilNa ve;j njhlu;Gk; ,y;iy vd;gjhFk;.

njhlu;Gfspd; Fzfj;ij fz;Lgpbg;gjw;fhd gy Kiwfs; 

cs;sd> Mdhy; gpd;tUgit Kf;fpakhdit vdf; fUjg;gLfpwJ:

(i)	 Fiwe;j tu;f;f Kiw %yk; njhlu;G Fzfk;.

(ii)	 vspikahd kWgad;ghl;Lf; Fzfq;fisg; gad;gLj;jp 

njhlu;gpd; Fzfk;.

(iii)	 jahupg;G fzk; Kiw %yk; xl;LwT Fzfk; my;yJ 

fhuy; gpau;]dpd; xl;LwT Fzfk;.

Nkw;$wpa %d;W Kiwfis ehk; gpd;gw;wpdhy;> r ,d; mNj 

kjpg;igg; ngwyhk;.

Fiwe;j tu;f;f Kiw %yk; xl;LwT Fzfk;.

,e;j Kiwapd; fPo;> Kjy; kjpg;gPL rkd;ghL vspa gpd;dilT 

gFg;gha;tpd; Fiwe;j tu;f;f Kiw gad;gLj;jp ngwg;gLfpwJ. rkd;ghL 

gpd;tUkhW gzpahw;wg;gLfpwJ:

Y a bXi= +

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xl;LwT Ma;Tnkhj;j khWghL	 = 2( )Y Y−∑
tpsf;f Kbahj khWghL	 = 2( )Y Y−∑



tpsf;fg;gl;l khWghL		  = 2( )Y Y−∑


gpwF> gpd;tUk; R+j;jpuq;fisg; gad;gLj;Jtjd; %yk; ehk; 

xl;LwT Fzfj;jpd; kjpg;igf; fhzyhk;.

xl;LwT gLj;Jjypd; Fzfk; vd;gJ cWjpg;ghl;L Fzfj;jpd; tu;f;f %ykhf 

,Uf;Fk; vd;W ,J njspthf fhl;LfpwJ.

kjpg;G 'r' -d; FWfpa R+j;jpuj;jpid Fiwe;j tu;f;f Kiwapd; 

%yk; kPz;Lk; fz;lwpayhk;. mit gpd;tUkhW vOjg;gl;bUf;fpwJ:

		

2

2 2

a Y b XY nY
r

Y nY
+ −

=
−

∑ ∑
∑

a = Y-d; ,ilkwpg;G

b = kjpg;gPl;L rkd;ghl;bd; rha;T

X = jd;dpr;ir khwpapd; kjpg;Gfs;

Y = rhu;G khwpfspd; kjpg;Gfs;

Y_ = Y-d; Fwpg;gpl;l kjpg;Gfspd; ruhrup

n = khjpup cUg;gbfspd; vz;zpf;if

(mjhtJ> cw;W Nehf;fgl;l juTfspd; ,izfs;)

r2 tpsf;f khWghL
nkhj;j khWghL

r ==

tpsf;f khWghL
nkhj;j khWghL

= 1-
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Fiwe;j tu;f;f %yk; nray;gLk; xl;Lwtpd; Fzfk; $l;ly; (+) 
my;yJ fopj;jy; (-) milahsk; fzf;fplg;gl;l rkd;ghl;by; 'b' vd;w 

milahsj;Jld; njhlu;GilaJ. iY a bX= +


 vd;gJ xU fopj;jy; 

FwpaPlhf ,Ue;jhy; 'r' vd;gjw;fhd mwpFwpahdJ fopj;jyhf ,Uf;Fk;> 

Mdhy; 'b' vd;gJ xU $l;ly; FwpaPlhf ,Ue;jhy;> 'r' ,d; milahsKk; 

$l;ly; MFk;. 'r' kjpg;ghdJ ,uz;L khwpfs; X kw;Wk; Y f;F 
,ilapyhd njhlu;gpd; jpirAld; msit Fwpf;fpwJ.

vspa gpd;dilT Fzfk; gad;gLj;jp xl;LwT Fzfk;

,e;j Kiwapd; fPo;> Y vDk; rkd;ghL kw;Wk; X ,d; rkd;ghL 
Fiwe;j tu;f;f Kiwia gad;gLj;jp nray;gLfpwJ. ,e;j kjpg;gPl;by; 

rkd;ghLfs;> X d; gpd;dilT Fzfk; Yapy; fhz;fpNwhk;.> mjhtJ> 

kjpg;gPL rkd;ghl;bd; rha;T v.fh.> X ,d; kjpg;gPL rkd;ghl;bd; rha;T 

(FwpaPl;L uPjpahf XYb  vd vOjg;gl;lJ) ,J

X

Y

r σ
σ f;F rkk;> mNjN-

ghy; X ,y; Y ,d; gpd;dilT Fzfk;> mjhtJ Y ,d; kjpg;gPl;bd; 

rkd;ghL (FwpaPl;L uPjpahf YXb  vd vOjg;gl;lJ)> 

. 
,J 

Y

X

r σ
σ

 f;F 

rkk;. 'r' ia fz;Lgpbg;gjw;F> ,e;j ,uz;L gpd;dilT Fzfq;fspd; 

cw;gj;jpapd; tu;f;f %yk; fPNo Fwpg;gplg;gl;Ls;sgb:

2

. .X Y
XY YX

Y X

r b b r r

r r

σ σ
σ σ

= =

= =

Kd;G $wpaJNghy;> 'r' vd;w milahsk; kWgad;ghl;Lf; Fzfq;fspd; 

milahsk; rhu;e;jJ. mtu;fs; Fiwe;jgl;r milahsk; nfhz;bUg;gpd;

gpd;du; 'r' fopj;jy; FwpaPl;il vLf;Fk;> Mdhy; 'r' vd;w milahsk; 

$l;ly; FwpaPl;bw;fhd $Ljyhd milahsk; vd nfhz;lhy; $Ljyhf 

,Uf;Fk;.

fhu;y; gpau;]dpd; njhlu;G Fzfk;

fhu;y; gpau;]dpd; Kiw ,uz;L khWghLfSf;F ,ilNaahd cwit 

mstpLtjw;fhd gutyhfg; gad;gLj;jg;gLk; KiwahFk;. ,e;j 

Fzfk; gpd;tUk; Cfq;fis mbg;gilahff; nfhz;lJ:

(a)	 ,uz;L khwpfs; ,ilNa xU Neu;Nfhl;L cwT 

cs;sJ> mjhtJ xU tiuglj;jpy; jpl;lkplg;gl;l juT 

jpl;lkplg;gl;lhy; Neuhf tup ngwg;gLk; vd;gjhFk;.

(b)	 ,e;j ,uz;L khwpfSk; rhjhuzkhf njhlu;Gilait> 
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,jpy; cs;s khwpfs; xd;W jdpj;Jk;> kw;nwhd;W rhu;e;jjhf 

,Uf;Fk;.

(c)	 xU rhjhuz tpepNahfj;ij cUthf;Ftjw;fhf> mjpf 

vz;zpf;ifapyhd jw;rhu;G fhuzq;fs; khwpfs; ,uz;bYk; 

,aq;Ffpd;wd.

fhu;y; gpau;]dpd; $w;Wg;gb> 'r' fPo;f;fz;lthW nray;gl KbAk;:

				  

( )
( )

X Y

XY
r

n
X X X
Y Y Y

σ σ
=

= −

= −

∑

,g;NghJ

Xσ =  X njhlupd; epiyahd tpyfy; kw;Wk; 

2X
n

∑
 ,jw;F 

rkkhf cs;sJ

Yσ = Y njhlupd; epiyahd tpyfy; kw;Wk;; 
2Y

n
∑

 
,jw;F rkkhf 

cs;sJ

n = X kw;Wk; Y ,d; ,izfspd; vz;zpf;if.

ngUf;Fj; njhif fzr; R+j;jpuk; vd mwpag;gLk; xU FWf;F ntl;L 

R+j;jpuk; NkNy $wg;gl;Ls;s R+j;jpuj;jpypUe;J ,Ue;J ngw KbAk;:

2 2

2 2

.
x y

XY XY
r

n X Y
n n

XY

X Y

σ σ
= =

=

∑ ∑
∑ ∑

∑
∑ ∑

NkNy cs;s R+j;jpuq;fs; cz;ikahd topKiwiag; ngw 

mbg;gilahf cs;sJ. Kjypy; n> gpd;du; kw;w fzf;fPLfisAk; 

nra;J nfhs;Sq;fs;. cz;ikahd top gpd;dq;fshf ,Ue;jhy;> ,J 

xU fbdkhd gzpahf ,Uf;Fk;. fbdkhd fzf;ifj; jtpu;g;gjw;F 
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ehk; tpyfy;fis ntspNa vLj;J njhlu;Gila fzf;fPLfis nra;J 

nfhs;tjd; %yk; vLf;fg;gl;l topKiwiag; gad;gLj;JfpNwhk;. 

mj;jifa R+o;epiyapy;> 'r' kjpg;igf; fz;lwptjw;F gpd;tUk; 

R+j;jpuj;ijg; gad;gLj;jyhk;:

(a) njhFf;fg;glhj juT:

2
2 2 2

.
.

.

dX dY dX dY
n n n

r
dX dY dY dY
n n n n

 
−  
 =

   
       

∑ ∑ ∑

∑ ∑ ∑ ∑

( )2

2 2

.
dX dY

dX dY
n

dYdX
dX dY

n n

 ×
−  
 =

 
− − 
 

∑ ∑∑

∑∑∑ ∑

,q;Nf    

( )
( )
( )
( )
( )( )

22

22

.

A

A

A

A

A A

dX X X

dY Y Y

dX X X

dY Y Y

dX dY X X Y Y

= −

= −

= −

= −

= − −

∑ ∑
∑ ∑
∑ ∑
∑ ∑
∑ ∑

XA = X ,d; ruhrup kjpg;gPL
YA = Y ,d; ruhrup kjpg;gPL
n = X kw;Wk; Y Mfpatw;wpd; $u; Nehf;Ffspd; vz;zpf;if

(b)	 njhFf;fg;gl;l juT
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222 2

.
.

fdX dY fdX fdy
n n n

r
fdX fdX fdY fdY
n n n n

 
−  
 =

   
− −   
   

∑ ∑ ∑

∑ ∑ ∑ ∑

my;yJ
22 2

2

.
.

fdX dY fdX fdy
n n n

r
fdX fdY fdY

fdX
n n n

 
−  
 =

   
− −   
   

∑ ∑ ∑

∑ ∑ ∑∑

,q;Nf 

( )( )
( )
( )
( ) ( )2 22 2

. A A

A

A

A A

fdX dY f X X Y Y

fdX f X X

fdY f X X

fdY f Y Y fdX f X X

= − −

= −

= −

= − = −

∑ ∑
∑ ∑
∑ ∑
∑ ∑ ∑ ∑

$l;LwT Fzfj;jpd; rhj;jpakhd gpio

r ,d; kjpg;G Gupe;Jnfhs;sf;$ba kw;Wk; rhj;jpakhdJ vdpy;> 

rhj;jpaKs;s gpio (PE) r kpfTk; gaDs;sjhf ,Uf;Fk;. ,J fhuy; 

gpau;]dpd; $l;bizT njhlu;Gf;F cl;gl;lJ.

210.6745 rPE
n

−
−

r MdJ PE ia tpl Fiwthf ,Ue;jhy; mJ Fwpg;gplj;jf;f ,y;iy. 

r> PE ia tpl mjpfkhf ,Ue;jhy; njhlu;G ,Uf;fpwJ. r> 6 klq;F 
PE kw;Wk; ± 0.5 f;Fk; mjpfkhf ,Ue;jhy;> mJ Fwpg;gplj;jf;fjhff; 

fUjg;gLfpwJ.

vLj;Jf;fhl;L 5.1: gpd;tUk; juTfspypUe;J X kw;Wk; Y f;F ,ilapy; 
'r' ia fzf;fpl gpd;tUk; %d;W Kiwfs; gad;gLj;jg;gLfpd;wd:

(a)	 Fiwe;j tu;f;f Kiw

(b)	 gpd;dilT Fzfk; mbg;gilapyhd Kiw
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(c)	 fhu;y; gpau;]dpd; jahupg;G jUz Kiw

ngwg;gl;l KbTfis kw;w Kiwapy; rupghu;f;fTk;>

X 1 2 3 4 5 6 7 8 9

Y 9 8 10 12 11 13 14 16 15

jPu;T: 'r' kjpg;igf; fzf;fpl gpd;tUk; ml;ltizia cUthf;FNthk;.

X Y X2 Y2 XY
1 9 1 81 9

2 8 4 64 16

3 10 9 100 30

4 12 16 144 48

5 11 25 121 55

6 13 36 169 78

7 14 49 196 98

8 16 64 256 128

9 15 81 225 135
n=9 ∑X=45 ∑Y=108 ∑X2=285 ∑Y2=1356 ∑XY=597

∴ 
_
X
=5;

_
Y
=12

(i)	 $l;LwT Fzfk; Fiwe;j tu;f;f Kiwapd; fPo; ,aq;FfpwJ:

Kjyhtjhf> ,J gw;wp kjpg;gplg;gl;l rkd;ghL.

	


iY a bX= −

,q;Nf	 22

XY nXY
b

X nX

−
=

−

∑
∑

	

( )( )
( )

597 9 5 12 597 540 57 0.95
285 9 25 285 225 60
− −

= = = =
− −

kw;Wk;	 a Y bX= −

( )12 0.95 5 12 4.75 7.25= − = − =

vdNt,  7.25 0.95 iY X= +
,g;NghJ> 'r' Fiwe;j tu;f;f Kiwg;gb nray;gl KbAk;:
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fhuzkw;w khWghL

nkhj;j khWghL

1-r =

( )
( )

( )
( )

2 2

2 2

2

2 2

exp var1

1

Un lained iationr
TotalVariation

Y Y Y Y

Y Y Y Y

a Y b XY nY
Y nY −

= −

− −
= − =

− −

− −
=

−

∑ ∑
∑ ∑

∑ ∑
∑

FWf;F ntl;L R+j;jpuj;jpd;gb>

( ) ( ) ( )
( )

2

2

7.25 108 0.95 597 9 12
1356 9 12

783 567.15 1296 54.15
1356 1296 60

0.9025 0.95

r
+ −

=
−

+ −
= =

−

= =
(ii)	 Kuz;ghl;bd; Fzfk; vd;gJ Kuz;ghl;bid mbg;gilahff; 

nfhz;L mjd; fPo; nray;gl;L tUfpwJ:

X ,y; Y apd; gpd;dilT Fzfk;

22YX

XY nXY
b

X nX

−
=

−

∑
∑

( )2
597 9 5 12 597 540 57

1356 1296 601356 9 12
− × × −

= = =
−−

Y ,y; X apd; gpd;dilT Fzfk;
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22XY

XY nXY
b

Y nY

−
= =

−

∑
∑

( )2
597 9 5 12 597 540 57

1356 1296 601356 9 12
− × × −

= = =
−−

vdNt, 57 57 57. 0.95
60 60 60YX XYr b b= = × = =

(iii)	 $l;LwTfspd; Fzfk; fhu;y; gpau;]dpd; jahupg;G Kiwapd; 

fPo; nray;gl;L tUfpwJ:

( )( )

( ) ( )

2 22 2

2 2

597 9 5 12

285 9 5 1356 9 12

597 540 57 57 0.95
60285 225 1356 1296 60 60

XY nXY

X nX Y nY

−
=

− −

−
=

− −

−
= = =

− −

∑
∑ ∑

vdNt> ehk; r = 0.95 vd;w kjpg;ig ngwyhk;. kw;w ,uz;L KiwfisAk; 

gad;gLj;Jfpd;w NghJ mNj kjpg;ig ehk; ngwyhk;. vdNt> ve;j 

Kiwia gad;gLj;jpdhYk; mjd; KbT xNu khjpupahf ,Uf;Fk;.

vLj;Jf;fhl;L 5.2: gpd;tUk; juTfspypUe;J njhlu;G kw;Wk;  

kWguprPyid Nfhzq;fspd; Fzfk; fzf;fplyhk;.

X tpsk;guk; nrytpdk; (& '00)
Y tpw;gid tUtha; (& 
'000)

5-15 15-25 25-35 35-45 nkhj;jk;

75-125 3 4 4 8 19

125-175 8 6 5 7 26

175-225 2 2 3 4 11

225-275 2 3 2 2 9
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;Tnkhj;jk; 15 15 14 21 n=65
jPu;T: nfhLf;fg;gl;l jfty; ,Ukhwp FO juT vd;gjhy; fPNo 

Fwpg;gpl;lgb ehk; 'r' fz;Lgpbj;J gy;NtW kjpg;Gfs; ngw nfhLf;fg;gl;l 

ml;ltizapy; tyJ kw;Wk; fPo;Nehf;fp ePl;bf;f Ntz;Lk;.

Y tpw;gid 
tUtha; (& 

'000)

X tpsk;guk; nrytpdk; (& .'00)

5-15 15-25 25-35 35-40 nkhj;jk; ikag;Gs;sp 

A = 200fdY 
Y vd;why;

i=50 
∴ 

dY

fdY2 fdX. dY

75-125 3 4 4 8 19 100 -2 -38 76 4

125-175 8 6 5 7 26 150 -1 -26 26 15

175-225 2 2 3 4 11 200 0 0 0 0

225-275 2 3 2 2 9 250 1 9 9 -5

nkhj;jk; 

∑fdX.dY 
(my;yJ f)

15 15 14 21 n=65 ∑fdY ∑fdY2

=-55 =111 =14

Xd; 
ikag;Gs;sp 

If A=30

10 20 30 40

i=10 ∴ dX -2 -1 0 1

fdX -30 -15 0 21 ∑fdX

=-24

fdX2
60 15 0 21 ∑fdX2

=96

fdX.dY 24* 11 0 -21 ∑fdX.dY

=14

222 2

.fdX dY fdX fdY
n n n

r
fdX fdX fdY fdY
n n n n

 
−  
 =

   
− −   
   

∑ ∑

∑ ∑ ∑ ∑

NkNy cs;s rkd;ghl;by; fzf;fplg;gl;l kjpg;Gfis itj;J:
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T

( )

( )
( ) ( )

( )

0.2154 0.3124
1.48 0.14 1.71 0.72

0.0970 0.00970 0.0970 0.0843
1.151.32661.34 99

− +

− −
− − −

= = = = −
×

vdNt>

( )0.0843r = −

,e;j ,uz;L khwpfSf;F ,ilNa xU Nkhrkhd vjpu;kiw njhlu;ig 

fhl;LfpwJ. Y (tpw;gid tUtha;) ,y; 0.64% (r2 (0.08)2 = 0.0064) 
NtWghL kl;LNk X (tpsk;guk; nrytpdk;) ,y; khWghLfshy; 

tpsf;fg;gl;Ls;sJ

gpd;diltpd; ,uz;L tupfs; fPNo cs;sd:

Y kPJ X gpd;dilT tup: ( ) ( )X

Y

X X r Y Yσ
σ

− = −

X kPJ Y gpd;dilT tup: ( ) ( )Y

X

Y Y r X Xσ
σ

− = −

Kjypy; gpd;tUk; kjpg;Gfis ngw:

( )24
. 30 10 26.30

65
fdX

X A i
n

−
= + = + × =∑

55. 200 10 157.70
65

fdY
Y A i

n
−

= + = + × =∑
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T

22

2 22

96 24 10 11.60
65 65

111 55 50 49.50
65 65

X

Y

fdX fdX
i

n n

fdY fdY
i

n n

σ

σ

  − = × = − × =       

  − = − × = − × =       

∑ ∑

∑ ∑

vdNt> Y kPJ Xd; gpd;dilT tup:

( ) ( )( )11.626.30 0.084 157.70
49.5

X Y− = − −

my;yJ	  0.02 3.15 26.30X Y= − + +

	
 0.02 29.45X Y= − +

X kPJ Yd; gpd;dilT tup:

( ) ( )( )49.5157.70 0.084 26.30
11.6

Y X− = − −

my;yJ, 




0.36 9.47 157.70

0.36 167.17

X X

X X

= + +

= − +

5.3 LP rpf;fYf;fhd jPu;T: tiufiy kw;Wk; xw;iw Kiw

vspa Neuhd epuyhf;f rpf;fy;is ,uz;L KbT khwpfs; tiufiy 

Kiwapd; %yk; vspjpy; jPu;f;fg;gl KbAk;.

5.3.1 tiufiy Kiwapy; LPP jPu;Tfhd nray;Kiw

tiugl Kiwapy; cs;s gbfs; gpd;tUkhW.

gb 1:	 xt;nthU Vw;wj;jho;T fl;Lg;ghLk; xU rkd;ghL vd 

fUj Ntz;Lk;.

gb 2:	 tiuglj;jpy; xt;nthU rkd;ghl;ilAk; rkd;ghL 

nra;tjd; %yk; tbtpay; xU Neu; Nfhl;by; Fwpf;fg;gLk;.

gb 3:	 mg;gFjpia Fwpf;fTk;. me;j tupiag; nghUj;J 

rkr;rPuw;w fl;Lg;ghL vd;why; ≤, mg;gFjpapy; Kjy; gpuptpy; 

cs;s tupapd; fPNo cs;s gFjp (khwpfs; my;yhj 

Fiwaw;w vz; fhuzkhf) epoyplg;gl;Ls;sJ. rkr;rPuw;w 

fl;Lg;ghL ≥ vd;why;> Kjy; gpuptpy; epoyplg;gl;Ls;sJ. 



109� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
nghJthd gFjpapy; fhzg;gLk; Gs;spfs; xNu Neuj;jpy; 

midj;J fl;Lg;ghLfisAk; G+u;j;jp nra;Ak;. ,t;thW 

ngwg;gl;l nghJthd gFjp> rhj;jpakhd gFjp vd;W 

miof;fg;gLfpwJ

gb 4:	 xU jd;dpr;irahd kjpg;ig xJf;Fq;fs;> Gwepiy 

nray;ghl;bw;F G+[;[pak; vd;W $wTk;.

gb 5:	 jd;dpr;irahd kjpg;NghL Fwpf;Nfhs; nray;ghl;il 

gpujpepjpj;Jtg;gLj;j xU Neu;f;Nfhl;il tiuaTk; 

(mjhtJ> Njhw;wk; %yk; xU Neu;f;Nfhl;il tiuaTk;).

gb 6:	 rhj;jpakhd gFjpia jPtpu Gs;sp Gwepiy nray;ghl;L tup 

tiu ePl;lyhk;. mjpfgl;rkhf> ,e;j tup Njhw;wj;jpypUe;J 

kpf njhiytpy; epWj;jg;gLk; kw;Wk; rhj;jpakhd gFjp 

apy; Fiwe;jgl;rk; xU %iyapD}lhf nry;fpwJ. 

Fiwj;jy; tof;fpy;> ,e;j NfhL Njhw;wj;jpw;F mUNf 

epWj;jg;gLk; kw;Wk; rhj;jpakhd gFjpapy; Fiwe;jgl;rk; 

xU %iyapypUe;J nry;fpwJ.

gb 7:	 Nju;e;njLf;fg;gl;l jPtpu Gs;spfspd; xUq;fpizg;Gfisf; 

fz;lwpaTk; gb 6 kw;Wk; Z ,d; mjpfgl;r my;yJ 

Fiwe;jgl;r kjpg;igf; fz;lwpaTk;.

Fwpg;G: cfe;j kjpg;Gfs; rhj;jpakhd gFjpapy; %iyapd; 

Gs;spfspy; Vw;gLk;> rhj;jpakhd gFjpapd; %iyapd; Gs;spfspd; 

Gwepiy nray;ghl;bd; kjpg;igf; fzf;fpl kw;Wk; cfe;j jPu;it 

toq;Fk; xUtiuj; Nju;e;njLf;fTk; NghJkhdJ MFk;. mjhtJ> 

mjpfgl;rkakhf;fypy; rpf;fy; Vw;gl;lhy;> cfe;j Gs;sp Fwpf;Nfhs; 

nray;ghl;bd; mjpfgl;r kjpg;igf; nfhz;bUf;Fk; kw;Wk; 

Fiwf;fg;gLk;NghJ> Fwpf;Nfhs; nray;ghl;ilf; nfhLf;Fk; %yf;$wpd; 

msTf;F cfe;j jPu;T MFk;.

cjhuzk; 5.3: gpd;tUk; LPP ia tiufiy Kiwahy; jPu;f;fTk;

Z ia Fiwf;f= 1 220 10Z X X= +

1X  cl;gl;lJ= 1 22 40X X+ ≤

1 2

1 2

1, 2

3 30
4 3 60

0

X X
X X

X X

+ ≥
+ ≥
≥

jPu;T: rkd;ghl;bd; vy;iyaw;w Vw;wj;jho;Tfs; midj;ijAk; khw;w,
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T1 22 40X X+ =  vd;why; 1 20 20X X= ⇒ =

		  vd;why; 
2 10 40If X X= ⇒ =

1 22 40X X+ = MdJ (0>20) (40>0)- Mf fle;J nry;fpwJ

1 23 30X X+ = MdJ (0>30) (10>0)- Mf fle;J nry;fpwJ

1 24 3 60X X+ =  MdJ (0>20) (0>15)- Mf fle;J nry;fpwJ

tiuglj;jpy; xt;nthU rkd;ghl;ilAk; jpl;lkpLq;fs;.

rhj;jpakhd gFjp ABCD MFk;.

C kw;Wk; D Mfpait tupfis re;jpf;Fk; Gs;spfs; MFk;.

1 2 1 22 40, 30X X X X+ = + =

kw;Wk;, 1 24 3 60X X+ =
jPu;f;Fk; NghJ> ehk; C = (4> 18) kw;Wk; D = (6> 12)
%iy Gs;spfs; Z ,d; kjpg;G=20X1+10X2

A(15,0) 300

B(40,0) 800

C(4,18) 260
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D(6,12) 240(Fiwe;jgl;r kjpg;G)

∴ Z ,d; Fiwe;jgl;r kjpg;G D(6>12),y; epfo;fpwJ. vdNt> 
cfe;j jPu;T 1 2 X  = 6, X = 12  MFk;.

5.3.2 xw;iw Kiw

xw;iw Kiw xU tiuaWf;fg;gl;l eilKiw MFk;. ,e;j KiwahdJ 

xU topKiwia toq;FfpwJ> ,J xU rpf;fy; tha;e;j jPu;tpd; 

gFjpapypUe;J ,d;ndhU ,lj;jpw;F efUk;> mLj;jLj;j Kidaj;jpy; 

tof;fpd; Fiwthd my;yJ Kuzhf ,Uf;Fk; Gwr;R+oy; rhu;gpd; 

kjpg;G Fiwthf ,Uf;Fk;.

tiuaiw

(i)	 LPP f;F mbg;gil rhj;jpakhd jPu;thf XB ,Uf;fl;Lk;

	 mjpfgl;rkhf Z = CX
	 AX = b kw;Wk; X ≥ 0, f;F cl;gl;L> mJ XB = B-1bia, 

jpUg;jpg;gLj;JfpwJ>

	 ,q;F B vd;gJ mbg;gilf; khwpfs; %yk; cUthFk; 

mbg;gil mzp MFk;.

jpirad; CB = (CB1> CB2> ...> CBm)> CBj vd;gJ mbg;gil  

khwpfs; njhlu;Gila C ,d; ghfq;fisf; nfhz;bUf;Fk;> XB mbg;gil 

jPu;Tld; njhlu;Gila tpiy jpirad; vd;W miof;fg;gLfpwJ.

(ii) LPP f;F mbg;gil rhj;jpakhd jPu;thf XBia mDkjpf;fTk;.

mjpfgl;rkhf Z = CX> ,jpy; AX = b kw;Wk; X ≥ 0.
CB apy; XB f;F Vw;w tpiy jpirad; Mfl;Lk;. A1 ,y; cs;s 

xt;nthU neLtupir jpirad; ajf;Fk;> ,J B,d; neLtupir 

jpiray;y, ,Ug;gpDk;

	
1

m

j ij j
i

a a b
=

= ∑

vz;zpf;iff;F gpwF 	

m

j Bi ij
i i

Z C a
=

= ∑
	aj cld; njhlu;Gila 

kjpg;gPL kw;Wk; vz; (Zj-Cj) vd;gJ j cld; njhlu;Gila epfu kjpg;gPL 

vd;W miof;fg;gLfpwJ.
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vspa topKiw

vspikahd topKiw %yk; xU LPPia jPu;f;Fk; NghJ> xU Kf;fpa 

fUJNfhs; njhlf;f mbg;gilahd rhj;jpakhd jPu;tpd; ,Ug;G MFk;. 

xU rpwe;j jPu;itf; fz;lwptjpy; gpd;tUk; gbepiyfs; cs;sd.

gb 1: nfhLf;fg;gl;l LPP ,d; Fwpf;Nfhs; nray;ghL Fiwf;fg;gLtjh 
my;yJ mjpfg;gLj;Jtjh vd;gij Kjypy; fz;Lgpbg;gJ mtrpak;. 

Fwpf;Nfhs; Gwepiy rhu;ghf ,Ue;jhy;> LPP xU mjpfgl;r rpf;fyhf 

khw;wg;gl Ntz;Lk;.

Fiwe;jgl;rkhf Z = -mjpfgl;rkhf (-Z)
gb 2: bi(i = 1> 2> ...> m)-d; midj;J kjpg;GfSk; Neu;kiwahf 

,Uf;f Ntz;Lk;. ve;j vjpu;kiwahd ,U kjpg;G -1ia ngUf;Ftjd; 

%yk; Neu;kiw kjpg;ghf khw;wg;gl Ntz;Lk;

gb 3: ,e;j rpf;fy; epiyahd tbtj;jpy; ntspg;gLj;jg;gl 

Ntz;Lk;. rkr;rPuw;w rpf;fy;fis rkd;ghl;bw;F khw;wpaikg;gjw;fhf 

ke;jkhd/cgup khwpfs; mwpKfg;gLj;Jtjd; %yk; ,J nra;ag;glyhk;.

gb 4: XB=B-1b tbtj;jpy; rpf;fYf;F Muk;g mbg;gil jPu;T 

fpilf;Fk; kw;Wk; vspa ml;ltizapd; Kjy; neLtupirapy; 

itf;fTk;. xw;iw Muk;g ml;ltiz gpd;tUkhW fhl;lg;gl;Ls;sJ:

Cj C1 C2 C3 C4 .....Cn 0 0.....0

CB SB XB X1 X2 X3 X4 ..... Xn S
1 

S2.....Sm

CB1 S1 b1 a11 a12 a13 a14 .....a1n 1 0.....0

CB2 S2 b2 a21 a22 a23 a24 .....a2n 1 0.....0

gb 5: epfu kjpg;gPLfis Zj-Cj %yk; fzf;fpL:

Zj-Cj = CB(aj-Cj)
Zj-Cj ,d; milahsj;ij gupNrhjpf;fTk;

(i) midj;J Zj-Cj≥ 0, vd;why; njhlf;f mbg;gil jPu;T XB 

vd;gJ xU mbg;gil rhj;jpakhd jPu;thFk;.

(ii) Fiwe;jgl;rk; xU Zj-Cj> 0, vd;why;> jPu;T rupahdJ my;y 

vd;why; mLj;j fl;lj;jpw;F nry;Yq;fs;.

gb 6: Eiotjw;F khwpia fz;lwpa Ntz;Lk; mjhtJ> Kf;fpa 

neLtupir

xd;Wf;F Nkw;gl;l vjpu;kiw Zj-Cj ,Ug;gpd;> mtw;wpy; kpf  

mjpfkhd vjpu;kiw Nju;T nra;ag;gl Ntz;Lk;. mJ Zj-Cjd; rpy j=r 
f;F Cr Mf ,Uf;Fk;. ,J EioT khwp Xria nfhLf;fpwJ kw;Wk; rth 

neLtupirapd; fPo; xU mk;Gf;Fwp %yk; Fwpf;fg;gLfpwJ. xd;Wf;F 

Nkw;gl;l khwpfs; ,Ue;jhy; mNj vjpu;kiw Zj-Cj> gpd;du; khwp ve;j 

xU cs;spl;L khwp vd jd;dpr;irahf Nju;T nra;ayhk;.

(i) Xir ≤0(i = 1> 2> ...> kP) midj;J>nfhLf;fg;gl;l gpur;ridf;F 

xU vy;iyaw;w jPu;T ,Uf;fpwJ.
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(ii) Fiwe;jgl;rk; xU Xir > 0 (i = 1> 2> ...> m) vd;why;> mjDld; 

njhlu;Gila jpirad; Xr mbj;jskhfpwJ.

gb 7: khwp my;yJ Kf;fpa tupir fz;Lgpbf;f:

tpfpjk; fzf;fpl (XBi / Xkr> Xir> 0)

,e;j tpfpjq;fs; Fiwe;jgl;rk;Xk rXBi> gpd; khWk; Xk Nju;T 

nra;aTk; Kf;fpa tupir kw;Wk; Kf;fpa tupir re;jpg;gpy; cs;s 

$Wfs; kw;Wk; Kf;fpaneLtupir Kf;fpa $Wfs; vdg;gLk;.

gb 8: CB neLtupirapd; fPo; ,izf;fg;gl;l kjpg;Gld; Nru;j;J 

khwp kw;Wk; Ez;zwpT khwpid mwpKfg;gLj;Jtjd; %yk; Gjpa 

mbg;gilia cUthf;Fjy;. Kf;fpa $Wfs; kw;Wk; R+j;jpuj;ijg; 

gad;gLj;jp G+[;[paj;jpy; cs;s midj;J jdpkq;fSlDk; 

Kf;fpa rkd;ghl;il tFg;gjd; %yk; xw;Wikf;F khw;whf $Wfs; 

khw;wg;gLfpwJ

Gjpa $Wfs; = gioa $Wfs;

gb 9: gbKiw (5) eilKiwg;gLj;jg;gl Ntz;Lk;> my;yJ cfe;j 

jPu;it ngWk; my;yJ tiuaWf;fg;gl;l jPu;tpd; mwpFwpahFk;.

vLj;Jf;fhl;L 5.4: gpd;tUk; LPP jPu;f;f xw;iw Kiwiag; gad;gLj;jTk;.

mjpfgl;rkhf 1 23 2Max Z X X= +

fPo;fz;lgb, 1 2 4X X+ ≤

1 2 2X X− ≤

1 2, 0X X ≥
jPu;T: rha;T khwpfs; S

1
> S

2
> ,e;j rpf;fiy mjd; epiyahd 

tbtj;jpy; khw;wTk;.

mjpfgl;rkhf 1 2 1 23 2 0 0Max Z X X S S= + + +

fPo;fz;lgb, 1 2 1 4X X S+ + =

1 2 2 2X X S− + =

1 2 1 2, , , 0X X S S ≥

11 2 1 2

2

1

2

1 1 1 0 4
1 1 0 1 2

XX X S S
X
S
S

  
       =    −  
  

   

-
Kf;fpa tupir kw;Wk; Kf;fpa neLtupirapy; cs;s 

$Wfspd; jahupg;G

Kf;fpa jdpkk;
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xU Muk;g mbg;gil rhj;jpakhd jPu;T toq;fg;gLfpwJ>

 
1 ,BX B b−=

,q;Nf, ( )2 1 2, ,BB I X S S= =

mjhtJ> ( ) ( ) ( )1 2 2. ., , 4, 2 4,2i e S S I= =
Muk;g xw;iw ml;ltiz

1 B jZ C a=

11 1 1

0 1
3 3

0 1B aZ C C C   
− = − = − = −  

  

( )
22 2 2

0
1 1 2 2

0B aZ C C C  
− = − = − − = − 

 

( )
33 3 3

0
1 0 0 0

0B aZ C C C  
− = − = − = − 

 

( )
44 4 4

0
0 1 0 0

0B aZ C C C  
− = − = − = − 

 

Cj 3 2 0 0

CB B XB X1 X2 S1 S2
Fiwe;jgl;rkhf

1

BXMin
X

0

←0

S1

S2

4

2

1

1

1

-1

1

0

0

1

4/1=4

2/1=2
Zj

Zj-Cj

0 0

-3↑

-1

-2

0

0

1

0

0j jZ C− =  ,Ug;gjhy;> jw;Nghija mbg;gil rhj;jpakhd jPu;T 

cfe;jjhf ,y;iy.

1 1 3Z C− = −  kpfTk; vjpu;kiw vd;gjhy;> njhlu;Gila mbg;gil 

my;yhj khwp X
1
 mbg;gilapyhdJ.
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,e;j X

1
 cld; njhlu;Gila neLtupir Kf;fpa neLtupir 

vdg;gLfpwJ.

tpfpjk;= Fiwe;jgl;rkhf , 0Bi
ir

ir

XMin X
X

 
> 

 

= 
Fiwe;jgl;rkhf 4 2,

1 1
Min =  

   
S
2
-Ald; xj;Js;sJ

mjhtJ tpl;L khwp MdJ mbg;gil khwp S
2
 Mf cs;sJ. 

,e;j tupirahdJ Kf;fpa tupirahf miof;fg;gLfpwJ. 

Kd;dzp $Wfs; X
21
 ia mjd; myFf;F kw;Wk; mjd; midj;J  

neLtupirapy; cs;s midj;J $WfSf;Fk; khw;wTk;> mjhtJ> (X
1
) 

R+j;jpuj;ijg; gad;gLj;jp G+[;[paj;jpw;F khw;wTk;.

Gjpa $Wfs; = gioa $Wfs; -

-
Kf;fpa tupir kw;Wk; Kf;fpa neLtupirapy; cs;s 

$Wfspd; jahupg;G

Kf;fpa $Wfs;

,e;j R+j;jpuj;ij tpz;zg;gpf;f Kjypy; ehk; tpfpjj;ij 

fz;lwpaNtz;Lk;> mjhtJ

-
G+[;[pakhf ,Uf;Fk; $Wfs;

Kf;fpa $Wfs;

 

1 1
1

= =

,e;j tpfpjj;ij gpd;tUkhW fhl;lg;gLk; Kf;fpa tupirapd;  

$Wfs; %yk; ngUf;fTk;

1 2×
1 1×
1 1×−
1 0×

1 1×
,g;NghJ> ,ij gioa $Wfs;pypUe;J fopj;JtpLq;fs;. 

G+[;akhf khw;wg;gl Ntz;ba $Wfs; gioa $Wfs; tupirahf 

miof;fg;gLfpwJ. ,Wjpahf>

4 1 2 2− × =

1 1 1 0− × =
1 1 1 2− ×− =

1 1 0 1− × =

0 1 1 1− × = −
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
 mjhtJ Nkk;gLj;jg;gl;l mbg;gil rhj;jpakhd jPu;T gpd;tUk; 

vspa ml;ltizapy; nfhLf;fg;gl;Ls;sJ.

Kjy; kWnra;if

Cj 3 2 0 0

CB B XB X1 X2 S1 S2

Fiwe;jgl;rkhf

2

BXMin
X

←0 S1 2 0 2 1 -1 2/2=1

3 X1 2 1 -1 0 1 -

Zj 6 3 -3 0 0

Zj-Cj 0 -5↑ 0 0

2 2Z C− kpf vjpu;kiw vd;gjhy;> X
2
 mbg;gilapNyNa EiofpwJ.

,ijf; fz;lwpa Fiwe;jgl;rkhf 2
2

, 0B
i

i

XMin X
X

 
> 

 

	
Fiwe;jgl;rkhf

 

2
2

Min 
 
 

,J ntspnry;Yk; khWghLfis mspf;fpwJ. ntspNaWk; $Wfs; 

xd;whf khw;Wk;. ,J 2 tJ Kf;fpa tupirapy; cs;s midj;J 

$WfisAk; gpupg;gjd; %yk; nra;ag;gLfpwJ. kPjKs;s $Wfs; 

gpd;tUk; R+j;jpuj;ijg; gad;gLj;jp G+[;[pakhf khw;wg;gLfpd;wd.

,q;Nf> -1⁄2 nghJ tpfpjk;. ,e;j tpfpjj;ij 5 Kiw gad;gLj;jp> 

xt;nthU tpfpjj;ijAk; Kf;fpa tupir $Wfs; %yk; ngUf;fTk;.

1 2
2

− ×

1 0
2

− ×

1 2
2

− ×

1/ 2 1− ×

1/ 2 1− ×−
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
gioa $Wfs;pypUe;J ,ij fopj;JtpLq;fs;. G+[;[pakhf 

khw;wg;gLk; midj;J tupir $Wfs;fSk; gioa $Wfs; vd;W 

miof;fg;gLfpd;wd.

12 2 3
2

 − − × = 
 

( )1 1/ 2 0 1− − × =

( )1 1/ 2 2 0− − − × =

( )0 1/ 2 1 1/ 2− − × =

( )1 1/ 2 1 1/ 2− − × =
,uz;lhtJ kW nra;if

Cj 3 2 0 0
CB B XB X1 X2 S1 S2

2 X2 1 0 1 1/2 -1/2

3 X1 3 1 0 1/2 1/2
Zj 11 3 2 5/2 1/2
Zj-Cj 0 0 5/2 1/2

midj;J jPu;TfspYk; ,e;j 0j jZ C− ≥  jPu;T cfe;jjhf 

cs;sJ. cfe;jjPu;thdJ mjpfgl;rk; Z = 11> X
1
 = 3 kw;Wk; X

2
 = 1 

MFk;.

5.4 ,Uik ,ay;G kw;Wk; $u;e;J mwpAk; jpwd; Ma;T 

fUj;J

xt;nthU LPP-Ak; (Kjd;ik vd;W miof;fg;gLfpwJ) kw;nwhU LPP 
(mjd; ,ul;il vd;W miof;fg;gLfpwJ) cld; njhlu;GilaJ. ,e;j 

gpur;ridahy; xd;W Kjd;ikahfTk; kw;nwhd;W ,ul;ilahfTk; 

fUjyhk;.

,Uik fUj;JUtpd; Kf;fpaj;Jtj;jpw;F fPo;fz;l ,uz;L fhuzq;fSk; 

$wg;gl;Ls;sd.

(i)	 Vuhskhd fl;Lg;ghLfSk;> Fiwe;j vz;zpf;ifapyhd  

khwpfSk; Kjd;ikahf ,Ue;jhy;> fzf;fPl;bw;fhd 

nray;Kiw %yhjhuj;ij mjd; ,ul;il kw;Wk; mjd; 

jPu;it fz;Lgpbj;J khw;Wtjd; %yk; Fiwf;f KbAk;.

(ii)	 jpl;lkplg;gl;l nraw;ghLfs; gw;wpa vjpu;fhy 

KbTfis vLf;Fk;NghJ> nryT my;yJ nghUshjhu 

Gs;sptptuj;jpypUe;J ,ul;il khwpfs; gw;wpa tpsf;fk; 

kpfTk; gaDs;sjhf ,Uf;Fk; vd;gij ep&gpf;fpwJ.
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
5.4.1 ,ul;il rpf;fy; cUthf;fk;

,ul;ilg; gpur;rid cUthFk; NghJ Kjypy; mJ epajp tbtj;jpy; 

khw;wg;gl Ntz;Lk;. xU ,ul;il gpur;rid cUthf;fk; gpd;tUk; 

khw;wq;fis cs;slf;fpaJ:

(i)	 Kjd;ikFiwj;jypd; Fwpf;Nfhs; nray;ghL ,ul;il kw;Wk; 

mjw;F Neu;khwhf mjpfgl;rkhf khw;wg;gl Ntz;Lk;.

(ii)	 ,ul;ilapy; cs;s fl;Lg;ghLfspd; vz;zpf;if> 

mjd; Kd;DupikapYk; Neu;khwpYk; cs;s khwpfspd; 

vz;zpf;iff;F rkkhf ,Uf;Fk;.

(iii)	 ,ul;ilapd; tyJGwk; cs;s FiwghLfs; Kjd;ik 

Gwepiy rhu;gpy; nrytpd $l;bizg;Gfs; C
1
> C

2
>...>  

Cn Mfpatw;Wld; mikf;fg;gl;bUf;Fk;.

(iv)	 ,ul;ilg; gpur;idfis cUthf;Fk; mNj rkaj;jpy;> 

Kjd;ik gpur;ridapd; nghUs; mzptupir khw;wg;gl 

Ntz;Lk;.

(v)	 ,ul;il gpur;rpidapy; cs;s khwpfs; Neu;kiwahf ,Uf;f 

Ntz;Lk; mjhtJ> vjpu;kiw kjpg;Gfs; ,Uf;f Ntz;Lk;.

(vi)	 Kjd;ikapy;  cs;s khwp mwpFwpfspy; fl;Lg;ghby;yhky; 

,Ue;jhy;> mjDld; njhlu;Gila fl;Lg;ghlhdJ ,ul;il 

rkd;ghlhfTk; kw;Wk; Neu;khwhfTk; ,Uf;Fk;.

5.4.2 ,ul;il rpf;fy; tpsf;fk;

Kjd;ik rpf;fy; ,t;thW ,Uf;fl;Lk;>

mjpfgl;rkhf 1 1 2 2 n nMax Z C X C x C x= + + +

fPo;fz;lgb, 

11 1 12 2 1 1

21 1 22 2 2 2

1 1 2 2

1, 2 0

n n

n n

m m mn n m

n

a x a x a x b
a x a x a x b

a x a x a x b
x x x

+ + + ≤
+ + + ≤

+ + + ≤
≥











,ul;il: ,ul;il rpf;fy; ,t;thW tiuaWf;fg;gLfpwJ>

Fiwe;jgl;rkhf 1 1 2 2' m mMin Z b w b w b w= + + +
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T

fPo;fz;lgb,  

11 1 21 2 1 1

12 1 22 2 2 2

1 1 2 2

1, 2 0

m

m m

n n mn n n

m

a w a w a wm C
a w a w a w C

a w a w a w C
w w w

+ + + ≥
+ + + ≥

+ + + ≥
≥











,q;Nf> w
1
> w

2
> w

3
>...> wm ,ul;il khwpfs; vd;W miof;fg;gLfpd;wd.

vLj;Jf;fhl;L 5.5: gpd;tUk;  %yhjhukhd LP rpf;fy;fspd; ,ul;ilia 
vOjTk;.

mjpfgl;rkhf
1 2 32Max Z x x x= + +

fPo;fz;lgb, 1 2 32 2x x x+ − ≤

1 2 32 5 6x x x− + − ≥ −

1 2 34 6x x x+ + ≤

1 2 3, , 0x x x ≥
jPu;T: gpur;rid xOq;F Kiwg;gl;l tbtj;jpy; ,y;iy vd;gjhy;> ehk; 

,uz;lhk; fl;Lg;ghl;L rkj;Jtkpd;ikia gupkhwpf; nfhs;fpNwhk;.

mjpfgl;rkhf 1 2 32Max Z x x x= + +

fPo;fz;lgb, 1 2 32 2x x x+ − ≤

1 2 32 5 6x x x− + − ≥

1 2 34 6x x x+ + ≤

1 2 3, , 0x x x ≥
,ul;il: ,q;Nf> w

1
> w

2
> w

3
>...> wm ,ul;il khwpfs; vd;W 

miof;fg;gLfpd;wd.

Fiwe;jgl;rkhf 
'

1 2 32 6 6 1Min Z w w w= + + ≥

fPo;fz;lgb, 1 2 32 2 4 1w w w+ + ≥

			  1 2 3 2w w w+ − + ≥

			  1 2 35 1w w w− + + ≥

				    1 2 3, , 0w w w ≥
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
cjhuzk; 5.6: gpd;tUk; LPP-,d; ,ul;iliaf; fz;lwpaTk;.

mjpfgl;rkhf 1 2 33Max Z x x x= − +

fPo;fz;lgb, 1 24 8x x− ≤

		 1 2 38 3 12x x x+ + ≥

			  1 35 6 13x x− ≤

			   1 2 3, , 0x x x ≥

jPu;T: gpur;rid xOq;F Kiwg;gl;l tbtj;jpy; ,y;iy vd;gjhy;> ehk; 

,uz;lhk; fl;Lg;ghl;L rkj;Jtkpd;ikia gupkhwpf; nfhs;fpNwhk;.

mjpfgl;rkhf 1 2 33Max Z x x x= − +

fPo;fz;lgb, 1 24 8x x− ≤

		 1 2 38 3 12x x x+ + ≥ −

			  1 35 6 13x x− ≤

			   1 2 3, , 0x x x ≥

mjpfgl;rkhf XMax Z C=

fPo;fz;lgb, Ax B≤

			  0x ≥

( )
1

2

3

8
3 11 12

13

x
C x b

x

   
   = − × = −   
   
   

4 1 0
8 1 3

5 0 6
A

− 
 = − − − 
 − 

,ul;il: ,q;Nf> w
1
> w

2
> w

3
>...> wm ,ul;il khwpfs; vd;W 

miof;fg;gLfpd;wd.

Fiwe;jgl;rkhf 
T TMin Z B W=

fPo;fz;lgb, T TA W C≤  & 0W ≥
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T

Fiwe;jgl;rkhf 

( )
1

2

3

' 8 12 13
w

Min Z w
w

 
 = −  
 
 

fPo;fz;lgb, 
1

2

3

4 8 5 3
1 1 0 1

0 3 6 1

w
w
w

−    
    − − ≥ −    
    −    

Fiwe;jgl;rkhf 1 2 3' 8 12 13Min Z w w w= − +

fPo;fz;lgb, 1 2 34 8 5 1w w w− + ≥ −

			   1 2 30 1w w w− − + ≥ −

			   1 2 30 3 6 1w w w− + ≥

				    1 2 3, , , 0w w w ≥

5.4.3 czu;jpwd; gFg;gha;T

xU Neu;Nfhl;L epuyhf;f rpf;fypd; cfe;j jPu;T gy;NtW Kiwfisg; 

gad;gLj;jp cUthf;fg;gLfpwJ. xU LPPia jPu;f;f ,ul;il  

khwpfs; gad;ghL kw;Wk; Kf;fpaj;Jtk; gw;wp njupe;jpUf;f Ntz;Lk;. 

vg;gb> czu;jpwd; gFg;gha;T xU rpwpa khWgl;l tbtj;jpy; kPz;Lk; 

cz;ikahd gpur;rpidia jPu;f;f cjTfpwJ vd;gij ,q;Nf> 

ePq;fs; mwpe;J nfhs;tPu;fs;. Gjpa Nkk;gl;l njhopy;El;gq;fs; kw;Wk; 

tpir (cs;sPL) msTUf;fs; my;yJ ‘Mdhy; vd;d’ Nfs;tpfs; 

Mfpatw;Wf;fhd ed;F xOq;fikf;fg;gl;l rkPgj;jpa jftypd; mZfy; 

fhuzkhf> msTU khw;wq;fs; KbTf;F tpisthfTk;  nghJthfTk; 

,e;j fhl;rpfis nra;fpd;wd. vdNt> czu;jpwd; gFg;gha;T> me;j 

njhFjpapy; cs;s Kf;fpa msTUfSf;F cfe;j jPu;itj; jUfpwJ. 

cfe;j jPu;TfSf;F> xw;iw newpKiwia xU ‘fUg;G ngl;b’ vd;W 
fUJq;fs;> ,J fPNo fhl;lg;gl;Ls;sgb cs;sPl;L Kf;fpa msTUf;fs; 
LPP ia jPu;f;Fk;.
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T

xw;iw jpwTnewp

cjhuzk; 5.7: gpd;tUk; LPP I jPu;f;f xw;iw Kiwiag; gad;gLj;jp 

czu;jpwd; gFg;gha;it tpsf;fTk;:

mjpfgl;rkhf 1 220 10Max Z x x= +

fPo;fz;lgb, 1 2 3x x+ ≤

		 1 23 7x x+ ≤

1 2, 0x x ≥
jPu;T:	 njhlf;f kw;Wk; ,Wjp ml;ltizia xw;iw Kiw gad;gLj;jp 

gpwF czu;jpwd; gFg;gha;T nra;ag;gLfpwJ. rkd;ghL tbtkhf khw;w 

jsu;e;j khwpfis Nru;f;f.

mjpfgl;rkhf 1 2 1 220 10 0 0Max Z x x S S= + + +

fPo;fz;lgb, 1 2 1 20 3x x S S+ + + + =

		  1 2 1 23 0 7x x S S+ + + =

1 2, 0x x ≥
mbg;gil jPu;T fz;Lgpbg;gjw;F ehk; x

1
 = 0 kw;Wk; x

2
 = 0ia 

itf;fpNwhk;. ,J Z = 0> S
1
 = 3 kw;Wk; S

2
 = 7ia nfhLf;fpwJ. 

Jtf;f ml;ltiz gpd;tUkhW mikAk;:

njhlf;f ml;ltiz

Cj 20 10 0 0

cfe;j jPu;T
N e u ; N f hl ; L 

epuy;
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
CB B XB X1 X2 S1 S2

Fiwe;jgl;rkhf

B

i

XMin
X

0 S1 3 1 1 1 0 3/1=3

←0 S2 7 3 1 0 1 7/3=2.33
Zj 0 0 0 0 0

Zj-Cj -20↑ -10 0 0

xt;nthU tupirf;Fk; kw;Wk; Fiwe;jJ ,uz;lhtJ tupirf;Fk;  

B

i

XMin
X  fz;LGbf;fTk;. Zj - Cj mjpfgl;r vjpu;kiw (-20). vdNt> x

1
 

mbg;gilapNyNa EiofpwJ kw;Wk; S
2
 mbg;gilia tpLfpwJ. mJ 

mk;G FwpaPl;L cjtpAld; fhl;lg;gl;Ls;sJ.

Kf;fpa $Wfs; 3> Kf;fpa tupirapy; ,uz;lhtJ tupir kw;Wk; 

Kf;fpa neLtupir x
1
 MFk;.,g;NghJ Kf;fpa $Wfs; khw;wTk;. Kf;fpa 

$Wfs; %yk; Kf;fpa tupirapd; xt;nthU $WfisAk; gpupg;gjd; 

%yk; tpirfis gpd;tUk; R+j;jpuj;ijg; gad;gLj;jp cs;spLf.

 Gjpa $Wfs; = gioa $Wfs;

-
Kf;fpa tupir kw;Wk; Kf;fpa neLtupirapy; cs;s 

$Wfspd; jahupg;G

Kf;fpa $Wfs;

Kjy; kWnjhlf;f ml;ltiz gpd;tUkhW:

Cj 20 10 0 0

CB B XB X1 X2 S1 S2

←0 S1 2/3 0 2/3 1 -1/3
2 2/ 1
3 3

=

←0 S2 7 3 1 0 1
7 1/ 7
3 3

=

Zj 140/3 20 20/3 0 20

Zj-Cj - 0 -10/3↑ 0 20
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
Zj - Cj MdJ G+[;[paj;ij tpl xU kjpg;G Fiwthf ,Ug;gjhy;> 

vjpu;kiw kjpg;G> vdNt ,J ,d;Dk; rpwe;j jPu;thf ,y;iy. kjpg;G 

-10/3 vjpu;kiw> vdNt X2 mbg;gilapy; EiofpwJ kw;Wk; S1  

mbg;gilia tpl;L tpyFfpwJ. Kf;fpa tupir vdg;gLtJ Nky; 

tupir MFk;.

Cj 20 10 0 0
CB B XB X1 X2 S1 S2

10 X2 1 0 1 3/2 -1/2
20 X1 4/3 1 0 0 4/3

Zj 110/3 20 10 0 25
Zj-Cj 0 0 0 25

midj;Jf;Fk; j jZ C−  ≥ 0MFk;> vdNt cfe;j jPu;T mile;jJ. 

,q;Nf> 1 2
4 80 110, 1, 10
3 3 3

x x Z= = = + =

5.4.4 epoy; tpiy

ve;jnthU nghUspd; tpiy my;yJ kjpg;G mjd; gupkhw;w  

tpfpjkhFk; ,J rpy epiyahd cUg;gbf;F xg;ghFk;. vdNt> epoy; 

tpiy ,Wjpepiy kjpg;G vd;W miof;fg;gLk;> xU fl;Lghl;bd; 

kjpg;ghdJ> ve;jnthU khw;wj;jpd; tpisthf> Gwepiy rhu;gpd; cfe;j 

kjpg;gpy; ,J J}z;lg;gLtjhFk;> mjhtJ> i vd;w fl;Lg;ghl;L tyJ 
gf;fj;jpy; ,Uf;Fk;.

,J R+j;jpuj;jpw;fhd mDkhdkhf ,Uf;f KbAk;

	 z = Gwepiy nray;ghL
	 bi =tyJ Gw fl;Lghl;L i
	 π* =fl;Lg;ghL i ,d; epiyahd tpiy
cfe;j jPu;T

	 z* = v* = bT π* (rPuopT my;yhj jPu;T)

,e;j R+o;epiyapy;> ‘bi’ ,y; Vw;gLk; rpwpa khw;wq;fshdJ ‘bi’ 
khw;wj;jpd; NghJ z ,d; kjpg;gpy; Vw;gLk; khw;wk;> ,J Gwepiyr; rhu;G 
z Ald; gFjpastpy; NtWgLtJld;> tyJGwj;jpy; cs;s gf;fj;jpd; 

‘bi’ iag; nghWj;jJ:

*i
i

z
b
δ π
δ

=

,g;NghJ>

πi*=tpiy tyJGw gf;fj;Jld; njhlu;GilaJ.
,e;j tpiyahdJ> epoy; tpiyahf ghy; rhk;Nky;rd; %ykhf 

tpsf;fg;gl;lJ.
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Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
cjhuzk; 5.8: xU ntspaPl;L epWtdk; njhopy;El;g Gj;jfk;> 

Foe;ijfs; Gj;jfk; kw;Wk; tzpf Gj;jfq;fis ntspapl KbAk;. 

,it xt;nthd;Wk; epfu yhgk; 2> 4 kw;Wk; 3.

%d;W Mjhuq;fs;> vOj;Jupik> glg;gpbg;G kw;Wk; mr;rpLjy;Njit. 

fpilf;ff;$ba jpwd; xU thuj;jpy; KiwNa 60> 40 kw;Wk; 80 kzpNeuk; 

MFk;.

njhopy;El;gg; Gj;jfj;jpw;F xt;nthU Mjhuq;fSf;Fk; 3>2 kw;Wk; 

1 kzp Neuk; Njitg;gLfpwJ.

Foe;ijfs; Gj;jfj;jpd; xt;nthU Mjhuq;fSf;Fk; 4> 1 kw;Wk; 

3 kzp Neuk; Njitg;gLfpwJ.

tpahghug; Gj;jfj;jpw;F xt;nthU Mjhuq;fSf;Fk; 2> 2 kw;Wk; 

2 kzp Neuk; Njitg;gLfpwJ.

ehq;fs; njhopy;El;gj;jpd; ‘T’ myFfis vLj;jhy; ‘C’ 
Foe;ijfs; Gj;jfj;jpd; myFfs; kw;Wk; ‘B’ tpahghu Gj;jfj;jpd; 
myFfshf jahupf;fg;gLk;> ,e;j Gwepiyr; nray;ghlhdJ>

mjpfupf;f: 2T+4C+3B
cl;gl;lJ: 3T + 4C + 2B≤  60
		  2T + 1C + 2B ≤  40
		  1T + 3C + 2B ≤  80
		  T, C, B ≥  0

gpur;ridf;F cupa ,Wjp jPu;T ml;ltiz- I ,y; nfhLf;fg;gl;Ls;sJ. 
(njhlf;f kw;Wk; Nkk;ghl;L jPu;Tfs; toq;fg;gltpy;iy).

ml;ltiz – I: ,Wjp jPu;T
Cj cw;gj;jp juk; 2 4 3 0 0 0

fye;J T C B SA SF SP

4 C
26
3

1/3 1 0 1/3 -1/3 0

3 B
216
3

5/6 0 1 -1/6 2/3 0

0 SP
226
3

-5/3 0 0 -2/3 -1/3 1

Zj
276
3

4 3 5/6 2/3 0
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Cj-Zj - -11/6 0 0 -5/6 -2/3 0

,A FS S kw;Wk; PS  vOj;Jupik> glg;gpbg;G kw;Wk; mr;rpLjy; Nghd;w 

FiwghLfis Mjhukhff; nfhz;Ls;sd. ,Wjp jPu;T nrhy;fpwJ> 

26
3
 Foe;ijfs; Gj;jfq;fs; kw;Wk; 16

3
2
 tzpf Gj;jfq;fs; 

jahupf;fg;gl Ntz;Lk;. nkhj;j yhgk; nfhLj;J `
276
3  

vOj;Jupik 

kw;Wk; glg;gpbg;gpy; ve;j FiwghLfSk; ,y;iy. Mdhy;>

226
3  

kzpNeu mr;rpLjy; fpilf;fpwJ. ,jd; tpisthf mr;rpLk; jpwd; 

ve;j kjpg;Gk; ,y;iy (Cj- Zj tupirapy; ‘0’ ia ghu;f;fTk;)> `5/6 vd;w 
kjpg;Gk; kzp Neuj;jpw;F `2/3 MfTk; ,Uf;Fk;. ,it epoy; tpiy 

vd miof;fg;gLfpd;wd.

tyJifg; gFjp tuk;G (RHS tuk;G) kw;Wk; Gwepiy nray;ghl;Lf; 
Fzfk; Mfpatw;iwg; nghWj;J czu;jpwd; gFg;gha;T nra;ag;gLfpwJ. 

RHS tPr;R

mjpfg;gbahd mr;Rg;nghwp jpwd; ,Ug;gjhy;> vOj;Jupik kw;Wk; 

glg;gpbg;G jpwd; Mfpatw;iwr; Nru;g;gjd; %yk; $Ljy; yhgk; 

rk;ghjpf;f KbAk;. Mdhy;> tuk;gw;w vOj;Jupik (kw;Wk;/my;yJ)  

jpwidj; jpwg;gij ehk; Nru;f;f KbahJ> ,J xU Gs;spf;F 

mg;ghy; cs;s fl;Lg;ghL rkd;ghLfis ghjpf;Fk;. NtWtpjkhff; 

$wpdhy;>  ,e;j tsq;fis vt;tsT ngupa mstpy; Nru;j;jhy;> 'epoy; 
tpiy' ed;whf gpbf;Fk;? ,J czu;jpwd; gFg;gha;T> epoy; tpi-

yfspd; czu;jpwd; gFg;gha;T> rpy epthuzq;fs;> epoy; tpiyfs;  

xNukhjpupahf ,Ug;gij Muha;e;J tUfpd;wd> Mdhy; me;j msTf;Fg; 

gpwF ,e;j tpiyfs; czu;jpwd; kw;Wk; khw;wkilfpd;wd.

czu;jpwd; gFg;gha;T gpd;tUkhW nra;ag;gLfpwJ: vOj;Jupik 

nghWj;jtiu czu;jpwd; nra;Nthk;. ,jw;fhf ehk; msT kw;Wk; SA. 
neLtupirfis ,Wjp jPu;thf ,dg;ngUf;fk; nra;tJld;> gpe;ija 

jpirjpUg;gpdhy; gpupf;fTk;> ml;ltizia ,uz;lhk; kjpg;gPl;bw;Fs; 

kjpg;gplTk; tif nra;a Ntz;Lk;.

ml;ltiz; - 2apy; mq;fPfhuj;ijg; nghWj;J czu;jpwd;

msT neLtupir SA neLtupir <T = msT/SA

26
3

1/3
2(6 )
3  /(1/3)=20/3×3/1=20
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216
3

-1/6
2(16 )
3  /(-1/6)=50/3×-6/1=-100

226
3

-2/3
2(26 )
3  /(-2/3)=80/3×-3/2=-40

epoy; tpiyfs; kw;Wk; Fiwe;jgl;r vjpu;kiw gw;whf;Fiwia 

khw;whky; Mrpupaupd; Mjhuj;ij Fiwf;f KbAk; vd;w epiy ,q;F 

20 MFk;. ,J epoy; tpiyia khw;whky; Mrpupa Mjhu tsj;ij 

mjpfupf;fyhk;. vdNt `5/6 ,y; Mrpupaupd; tsj;jpw;fhd epoy; tpiy 
(−20) Kjy; (+40) kzpNeu Mrpupaupd; kzpNeuk; tiu nry;YgbahFk;. 

60 kzpNeuk; Mrpupaupd; Mjhuj;Jld; njhlq;fpAs;sjhy;> tyJ Gwk; 

tuk;G 40 (mjhtJ 60 - 20) Kjy; 100 (mjhtJ> 60 +40) tiu MFk;.

ml;ltiz - 3

msT neLtupir SA neLtupir <T = msT/SA

26
3

-1/3
2(6 )
3  /(-1/3)=20/3×-3/1=-20

216
3

-2/3
2(16 )
3  /(-2/3)=50/3×3/2=25

226
3

-1/3
2(26 )
3  /(-1/3)=80/3×-3/1=-80

epow;glj;jpd; msT jw;Nghija msthdJ 15 = (40-25) Kjy; 

60 = (40 + 20) tiu ,Uf;Fk;.
0 ,d; epow;glq;fis mr;rpLtjw;F cgup Mjhuj;ijg; 

nghWj;jtiu> mjd; FiwghL Fiwthd msit tpl Fiwthf 

,Uf;Fk;NghJ kl;LNk khWk;. mjhtJ> 
153
3
 kzp 

2(80 26 )
3

−  f;F 

fPNo Fiwf;fg;gLk;. msthd epoy; tpiy ≥ 153
3
,g;NghJ 0 NghyNt 

,Uf;Fk;.

Fwpf;Nfhs; nray;ghl;Lf; Fzfq;fSf;fhd czu;jpwd;

Vw;fdNt jPu;tpy; cs;s khwpfs; kw;Wk; jPu;Tf;F khwhd khWghLfs; 

Mfpa ,uz;L tiffspy; ,e;j gFg;gha;T nra;ag;gLfpwJ:
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jPu;T khwp

,q;Nf Foe;ijfs; Gj;jfk; gw;wpa jPu;T cs;sJ. czu;jpwd; gFg;gha;T 

,q;Nf Foe;ijfs; Gj;jfj;jpd; Fzfk; (mjhtJ> vt;tsT ngupa 

my;yJ rpwpa mstpyhd rpWtu;fs; Gj;jfk; xd;Wf;F ,yhgj;ij 

toq;FtJ) cfe;j jPu;it khw;whky; vt;tsT ngupajhf ,Uf;Fk; 

my;yJ vt;tsT rpwpaJ vd;gij fhl;LfpwJ. ehk; ,jw;fhd gjpiy 

ngw Cj - Zj tupir kw;Wk; Cj tupiria ,Wjp jPu;tpypUe;J Kd;itj;J> 

gpd;dhy; gpe;ija gpupit gpupf;fyhk;.

ml;ltiz 4: czu;jpwd; gFg;gha;T

Cj-Zj -11/6 0 0 -5/6 -2/3 0
Cj 1/3 1 1/3 -1/3 0
(Cj-Zj)/Cj (-11/6) / 1/3 0 (-5/6) / (1/3) (-2/3) / (-1/3) 0*
= -5.5 0 -2.5 2 0

Fiwe;jgl;r Neu;kiwahd Nkw;Nfhs;fspd; cfe;j jPu;it 

khw;whky; yhgk; vOk; tuk;ig mikf;fpwJ. ,q;Nf mJ `2 MFk;. 

Fiwe;jgl;r vjpu;kiw gw;whf;Fiw vd;gJ Foe;ijfspd; Gj;jfk; 

xd;Wf;F ,yFthf xspapay; jPu;it khw;whky; NghFk; msT MFk;. 

,q;F `2.5 MFk;. vdNt tPr;R: `1.5 Kjy; 6 [(4 - 2.5) kw;Wk; (4 + 
2)] MFk;.

,NjNghy; tu;j;jf Gj;jfj;jpw;fhd tuk;G `2 Kjy; `8 MFk;. 

,J `1 tiu FiwAk; kw;Wk; `5 Mf mjpfupf;Fk;. ,e;j tuk;ghdJ> 

cfe;j jPu;it khw;whJ.

epiyaw;w jPu;T

njhopy;El;g Gj;jfjpd; jPu;T ,Wjp jPu;T ,y;iy. fhuzk; mjd; 

,og;G> `23/6 vd;w tpfpjj;jpy;> Gj;jfk; xd;Wf;F `2 ,yhgj;ij tpl  
mjpfkhf cs;sJ. tuf;$ba jPu;thdJ> njhopy;El;g Gj;jfj;jpd; 

,yhgk; `23/6ia tpl mjpfkhf ,Uf;f Ntz;Lk;. jw;Nghija yhgk; 

`2 MdJ `11/6 Mf mjpfupf;f Ntz;Lk;. ,jd; %yk; jPu;tpid 

toq;f KbAk;.

5.4.5 nghUshjhu nghUs;tpsf;fk;: jPu;T fhz Nkw;nfhs;Sk; Gupjy;

Neu;Nfhl;L epuyhf;fj;jpy; cs;s juTfspd; nghUshjhu tpsf;fj;jpy; 

epoy; tpiyfs; mbf;fb gad;gLj;jg;gLfpd;wd vd;gij ehq;fs; 

mbf;fb fz;bUf;fpNwhk;.

cjhuzk; 5.9: epow;glj;jpd; fPo; epoy; tpiyfspd;  

nghUshjhu tpsf;fq;fisf; fz;lwptjw;F gpd;tUkhW tiuaWf;fg;gLk; 

Nehf;Fepiy nray;ghL z, x ≥ 0 ia fz;Lgpbj;J Neupay; epuyhf;fj;ij 

ePq;fs; guprPypf;f Ntz;Lk;:
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1 2 3 4

1 4

2 4

3 4

2 3
2 6
3 2

1

x x x x z
x x
x x
x x

− − − + =
+ =
+ =
− =

,g;NghJ> xU cfe;j mbg;gil jPu;T ngw ehk; vz;zpfis 

fzf;fpl KbAk;:

1 2 3 46, 2, 1, 0, 13x x x x z= = = = = −

epoy; tpiyf;fhd cfe;j jPu;T:

1 2 31, 2, 3,π π π= − = − = −  

Nghd;w 1 1 2 2 3 3 ,z b b bπ π π= + +
,g;NghJ b=(6,2,1)

,J Fwpf;fpwJ>

1 2 3
1 2 3

1, 2, 3.z z z
b b b

π π π∂ ∂ ∂
= = − = = − = = −

∂ ∂ ∂

,e;j epoy; tpiyfs; kw;Wk; khw;wq;fs; xU rPuopT epiyikapy; 

elf;fpd;wd vd;gjhy;> mit rpwpa khw;wq;fis ghjpf;fhJ. ,g;NghJ> 

,Nj epiyik xU rPuopT epiyikapy; kPz;Lk; epfo;j;jg;gl;lhy;> ehk; 

b3 = 1 %yk; b3 = 0 My; khw;w Ntz;Lk;> b3 ,y; khw;wk; Neu;kiwahdhy; 

kl;LNk ∂z / ∂b3 + = -3 vd;gJ rhj;jpakhFk;. vt;thwhapDk;> b3 
vjpu;kiwahdJ vd;why; x3 mbg;gilapypUe;J ntspNaWk;NghJ x4 
mbj;jsq;fs; kw;Wk; epoy; tpiy tpsf;fg;glyhk; vd;gij epidtpy; 

nfhs;s Ntz;Lk;.

1 2 3 31, 2, / 9z bπ π π −= − = − = ∂ ∂ = −  

,q;Nf> ehk; ,ul;il khwpfs; π kw;Wk; ,ul;il Fwpf;Nfhs; rhu;gpd; 
tpsf;fk;> Kjd;ik rpf;fypd; gj;jpapy; j υia xj;Js;sJ. vdNt> 
Neupay; epuyhf;fj;jpd; ,yf;F (xw;iw Kiw) kpfTk; nryT Fiwe;j 

Kiwapy; cfe;j jPu;Tf;fhd mbg;gil rhj;jpaf;$W cs;sjh vd;gij 

jPu;khdpf;f Ntz;Lk;.

,t;thW> kWjypg;G t ,y;> ν vd;gJ Gwepiy rhu;gpd; nkhj;j 
nrythFk; ,J gpd;tUkhW tpsf;fg;glyhk;:

1

m
T

b i i
i

bυ π π
=

= = ∑
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,q;Nf πi = xw;iw ngUf;fpahdJ mbg;gilapy; B-Ald; 

njhlu;GilajhFk;.

vdNt> ,ul;il khwp gpur;ridfspd; tpiyfs; ,j;jifa 

Kiwapy; Nju;e;njLf;fg;gl;ld vd;Wk; ehk; $wyhk;. NkYk; midj;J 

eltbf;iffspYk; cl;nfhz;bUf;Fk; tsq;fspd; kiwKfkhd 

kiwKf nryTfs; mjpfupj;J tUfpd;wd vd;Wk; ehk; $wyhk;. ve;j 

mbg;gil nray;ghL elj;jg;gl;lhYk;> mJ Neu;kiwahd kl;lj;jpy; 

nra;ag;gLk; kw;Wk; midj;J mbg;gil eltbf;iffSk; G+[;[pa 

mstpy; itf;fg;gLk;.

vdNt> Kjd;ik ,ul;il khwp Kiwapid gad;gLj;Jtjd; 

%yk; xU rha;T khwpapd; cfe;j jPu;tpid Neu;kiwahd mstpy; 

guhkupf;fyhk; kw;Wk; njhlu;Gila ,ul;il khwpahdJ  G+[;[paj;jpw;F 

rkkhf ,Uf;Fk;.
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1. gy;NtW tifahd njhlu;Gfis gl;baypLf.

2. rpjwy; tiugl Kiw vd;why; vd;d?

3. njhlu;Gfspd; Fzfk; vd;gjd; mu;j;jk; vd;d?

4. gbepiy njhlu;G Fzfk; vd;why; vd;d?

5. ntw;wplq;fis mtw;wpd; nghUj;jkhd thu;j;ijfspd; %yk; 

epug;gTk;.

a. nghUshjhu Nfhl;ghl;bd; _______ vd;gJ epiyahd 

tUtha; vd;W mwpag;gLfpwJ> mjhtJ> cs;sPL 

msT ,ul;ilaplg;gl;lhy;> mjDld; njhlu;Gila 

ntspaPLfSk; yhgq;fSk; ,ul;bg;ghfpd;wd.

b. midj;J rhj;jpakhd jPu;TfisAk; nfhz;bUf;Fk; gFjp 

__________ gpuhe;jpakhf Fwpg;gplg;gLfpwJ.
c. __________ vd;gJ vjpu;kiw my;yhj khwpfs; MFk;> 

,it ‘?’ xU rkd;ghl;by;> LHS ,y; cs;s rkr;rPuw;w 

khw;wj;ij Nru;f;fpd;wd.

d. __________ xU LPP ,y; cs;s gpur;rid xU tuk;Gf;Fl;gl;l 

jPu;itf; nfhz;bUf;Fkhdhy; gpur;ridf;F jPu;T  

fhzKbahJ vd;W $WfpwJ.

6. gpd;tUk; mwpf;iffs; cz;ikah my;yJ ngha;ah vd;gij 

Fwpg;gPLf.

a. Gwepiy nray;ghl;bd; nghUl;gLj;jhky; epajp  tbtj;jpy; 
midj;J fl;Lg;ghLfSk; rkd;ghLfs; kw;Wk; xt;nthU 

fl;Lg;ghl;Lf;Fkhd RHS kw;Wk; midj;J khWghLfSk; 

vjpu;kiw my;yhjjhf  ntspg;gLj;jg;gLfpd;wd.

b. xU rPuopT my;yhj mbg;gil jPu;T xd;W my;yJ mjw;F 

Nkw;gl;l mbg;gil khwpfs; G+r;rpakhFk;.

c. xU ,ul;il Fiwg;G gpur;rid vd;why;> kw;nwhd;W tpioT 
gpur;ridahf ,Uf;Fk;.

d. xw;iw KiwahdJ xU tiuaWf;fg;gl;l topKiwfspy; 

xU LPP ia jPu;f;f gad;gLk; xU nray;Kiw MFk;

5.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1. njhlu;Gfspd; tiffs;:

(a) Neu;kiw my;yJ vjpu;kiw njhlu;G

(b) Neuhd my;yJ Neu; my;yhj njhlu;G

(c) vspa> gFjp my;yJ gd;Kf njhlu;G
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2. rpjwy; tiuglk;> gpd;dilT khjpupfs; cs;s khwpypfis 

fzf;fpLk; xU Kiw MFk;. ,J rpjwy; tiuglk; my;yJ 

Gs;sp tiuglj;ij gad;gLj;JfpwJ. xU rpjwy; tiuglk; vd;gJ 

xU njhlu; tiuglk;, mwpag;gl;l khwpfs; ,uz;L njhlu;fis 

gpujpgypf;fpwJ> rhu;gw;w khwp X- mr;R kPJ tiuag;gl;lJ kw;Wk; 

me;j khwp kjpg;gplg;gLk;> mjhtJ rhu;G khwp Y-mr;R kPJ 

tiuag;gLk;.

3. njhlu;Gfspd; Fzfk;> ,J rMy; Fwpf;fg;gLfpwJ> xU 

khwp kw;nwhU tpsf;fj;ij vg;gb tpsf;FfpwJ  vd;gJ xU 

Kf;fpakhd eltbf;ifahFk;. ,uz;L fhuzq;fSf;fpilNaahd  

khWghLfspd; cwtpd; msit ,J mstpLfpwJ. ,e;j 

Fzfj;jpd; kjpg;G +1 my;yJ -1ia tpl mjpfkhf ,Uf;f 

KbahJ. ,it> +1 kw;Wk; -1 ,e;j Fzfj;jpd; tuk;Gfs;.

4. gbepiy njhlu;G> vOjg;gl;l r> jdpegu;fs; kPJ mzpfSf;F 

,ilapy; cs;s xg;ge;jj;jpd; tpsf;fg;glkhFk;. ,J tof;fkhf 

fzf;fplg;gl;l njhlu;Gfspd; rhjhuz FzfkhFk;. Mdhy;, 
mjd; R+j;jpuk; vspjhdJ.

5. a. Neupay;G
b. rhj;jpakhdit
c. jsu;e;j khwpfs;
d. ,Ug;G Njw;wk;

6. a. jtW 
b. jtW
c. cz;ik

d. cz;ik

5.6 RUf;fk;

•• X1> X2>..> Xn> kjpg;Gfspd; njhFg;G LPP.apd; fl;Lg;ghLfSld; 

jpUg;jpfukhf ,Ug;gjhy; mjd; jPu;thf miof;fg;gLfpwJ.

•• xU LP gpur;ridahdJ jdpj;j cfe;j jPu;thf ,Uf;fyhk; 

my;yJ xU vz;zw;w cfe;j jPu;Tfs; my;yJ xU vy;iyaw;w 

jPu;T my;yJ mjw;F jPu;T fpilahJ.

•• ,uz;L tifahd mbg;gil rhj;jpakhd jPu;Tfs; cs;sd> 

mit rPuopT kw;Wk; rPuopT my;yhjit.

•• LPP ,d; epiyahd tbtj;jpy; rkd;ghLfs; midj;Jk;  

rkd;ghLfshf ntspg;gLj;jg;gLfpd;wd> mNj rkak; midj;J 

tiuaiw rkd;ghLfSk; $Ljy; khwpfis mwpKfg;gLj;Jtjd; 

%yk; rha;T khwpfs; kw;Wk; cgup khwpfs; vd;W 

miof;fg;gLfpd;wd.
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•• xw;iw Kiw xU tiuaWf;fg;gl;l topKiwfspy; xU LPPia 
jPu;f;f gad;gLk; xU nray;Kiw MFk;.

•• xt;nthU LPP (%yhjhuk; vd;W miof;fg;gLfpwJ) kw;nwhU 

LPP cld; njhlu;GilaJ (,ul;il vd miof;fg;gLfpwJ).

5.7 Kf;fpa fUj;Jg;gbkq;fs;

•• xw;iw Kiw: xw;iw Kiw xU tiuaWf;fg;gl;l  

topKiwfspy; xU LPPia jPu;f;Fk; xU nray;Kiw MFk;. 

,J xU rpf;fy; tha;e;j jPu;tpd; gFjpapypUe;J kw;nwhd;Wf;F 

efu;j;Jtjd; %yk; mLj;jLj;j Kf;Nfhzj;jpy; Gwepiy 

rhu;gpd; kjpg;ghdJ FiwthfNth my;yJ mjw;F mjpfkhfNth 

,Uf;Fk;NghJ ,e;j Kiw xU topKiwia mspf;fpwJ.

5.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1. rha;T khwpfs; vd;why; vd;d? mit vq;Nf gad;gLj;jg;gLfpd;wd?

2. xw;iw Kiw vd;why; vd;d?

3. xt;nthU LPP jPu;Tk; xU cfe;j jPu;itf; nfhz;bUf;fpwjh? Vd;?

neL tpil tpdhf;fs;

1. tiufiy Kiw %yk; ,ij jPu;f;fTk;:

(i) mjpfgl;rkhf Z=X1-3X2

fPo;fz;lgb, 

1 2

1 2

1 2

2

1 2

300
2 200

2 100
200

, 0

X X
X X

X X
X

X X

+ ≤
− ≤
+ ≤

≤
≥

(ii) mjpfgl;rkhf Z=5X+8Y
fPo;fz;lgb,

	

3 2 36
2 20

3 4 42
, 0

X Y
X Y
X Y

X

+ ≤
+ ≤
+ ≤

≥



Rafw;gpj;jy; nghUs;;� 134

Fwpg;Gfs;

vspa gpd;dilT kw;Wk; 

xl;LwT Ma;T
(iii) mjpfgl;rkhf Z=X-3Y
fPo;fz;lgb,

300
2 200

100
200

, 0

X Y
X Y
X Y
Y
X Y

+ ≤
− ≤
+ ≤
≥

≥

	

2. gpd;tUk; LPP ia tiuglkhf jPu;f;fTk;:

mjpfgl;rkhf Z=20X1+10X2

fPo;fz;lgb,

1 2

1 2

1 2

1 2

2 40
3 30
4 3 60

, 0

X X
X X
X X

X X

+ ≤
+ ≥
+ ≥
≥

3. xU epWtdk;  A kw;Wk; B vd;w ,uz;L ntt;NtW jahupg;Gfis 

jahupf;fpwJ. epWtdk; A kw;Wk; B Mfpatw;wpy; myF xd;Wf;F 

`40 kw;Wk; `30 ,yhgq;fis <l;LfpwJ. cw;gj;jp nray;Kiw 

30>000 kzp Neu jpwd; nfhz;lJ. A kw;Wk; B myF jahupf;f 

3 kzp Neuk; MFk;. A mjpfgl;rkhf tpw;gid nra;af;$ba 

myFfspd; vz;zpf;if 8000 kw;Wk; B mjpfgl;rkhf tpw;gid 

nra;af;$ba myFfspd; vz;zpf;if 12000 vd;W re;ij Ma;T 

njuptpf;fpwJ. gpur;rid cUthf;fTk; mjpfgl;r yhgk; ngwTk; 

tiufiy Kiwahy; ,ij jPu;f;fpwJ.

4. xw;iw Kiwiag; gad;gLj;jp> X1, X2 kw;Wk; X3
 ,d; vjpu;kiwahd 

kjpg;Gfis fz;lwpf.

(i) mjpfgl;rkhf Z=X1+4X2+5X3

fPo;f;fz;ltw;Ws; cl;gl;lJ

1 2 3

1 2 3

1 2

1 2 3

3 6 3 22
2 3 14

3 2 14
, , 0

X X X
X X X
X X

X X X

+ + ≤
+ + ≤

+ ≤
≥
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(ii) mjpfgl;rkhf Z=X1+X2+3X3

fPo;f;fz;lgb,

1 2 3

1 2 3

1 2 3

3 2 2
2 2 2

, , 0

X X X
X X X

X X X

+ + ≤
+ + ≤

≥

(iii) mjpfgl;rkhf Z=10X1+6X2

fPo;f;fz;lgb,

	

1 2

1 2

1 2

1 2

2
2 4
3 8 12

, 0

X X
X X
X X

X X

+ ≤
+ ≤
+ ≤

≥
(iv) mjpfgl;rkhf Z=30X1+23X2+29X3

fPo;f;fz;lgb,

1 2 3

1 2 3

1 2 3

6 5 3 52
6 2 5 14

, , 0

X X X
X X X

X X X

+ + ≤
+ + ≤

≥

(v) mjpfgl;rkhf Z=X1+2X2+X3

fPo;f;fz;lgb,

1 2 3

1 2 3

1 2 3

1 2

2 2
2 5 6

4 6
, , 3 0

X X X
X X X

X X X
X X X

+ − ≥ −
− + − ≤

+ + ≤
≥

5. cw;gj;jpahsu; 2 nghUl;fs; jahupg;gjpy; <Lgl;Ls;shu;. mit X 
kw;Wk; Y MFk;. mjd; gq;fspg;G tpspk;G KiwNa `15 kw;Wk; 
`45 MFk;. jahupg;G X w;F 1 myF trjp A kw;Wk; 0.5 myF 

trjp B f;F Njitg;gLfpwJ. jahupg;G Y w;F 1.6 myF trjp A 
kw;Wk; 2 myF trjp Njitg;gLfpwJ. 1 myF %yg;nghUl;fs; 
C apw;F Njitg;gLfpwJ. xU Fwpg;gpl;l fhyg;gFjpapy; A, 
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B kw;Wk; %yg;nghUl;fspd; nkhj;j trjpfspd; vz;zpf;if 

KiwNa 240> 162 kw;Wk; 50 myFfs; MFk;.

	 vspa Kiw %yk; ve;j jahupg;G fyitapd; gq;fspg;G tpspk;G 

mjpfupf;Fk; vd;W fz;lwpf.

6. xU epWtdj;jpy; 240> 370 kw;Wk; 180 fpNyh ku> nefpop kw;Wk; 

v/F fpilf;fpd;wJ. epWtdk; A kw;Wk; B Mfpa ,uz;L 

jahupg;Gfis cw;gj;jp nra;fpwJ. A apd; xt;nthU myFf;Fk; 

1> 3 kw;Wk; 2 fpNyh kuk;> nefpop kw;Wk; v/F KiwNa 

Njitg;gLfpd;wd. B ,d; xt;nthU myFf;Fk; mjw;fhd Njit 

KiwNa 3>4 kw;Wk; 1 MFk;. A apd; tpw;gid ̀ 4 kw;Wk; B apd; 
tpw;gid `6 vdpy; mjpfgl;r nkhj;j tUthiag; ngw> vj;jid 

myFfs; A kw;Wk; B cw;gj;jp nra;ag;gl Ntz;Lk; vd;W vspa 

Kiwia gad;gLj;jp fz;lwpf.

5.9 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfspd; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfspd; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

rd;];

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfspd; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghLfspd; Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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myF 6 LPP rpwg;G newpKiwfs; 

mikg;G

6.0 mwpKfk;

6.1 Nehf;fq;fs;

6.2 Nghf;Ftuj;J rpf;fypd; mbg;gil

6.2.1 Nghf;Ftuj;J topKiw: rkr;rPu; kw;Wk; rkepiyaw;w 

rpf;fy;

6.3 tFg;gPL kw;Wk; Nghf;Ftuj;J epu;thf newpKiw.

6.3.1 gaz tpw;gidahsu; rpf;fy;

6.3.2 fzpj cUthf;fk;

6.4 cUthf;fk; kw;Wk; jPu;T Kiwfs;

6.4.1 Nkw;F tlf;F %iy tpjp

6.4.2 Fiwe;j nryT my;yJ mzpf;Nfhit rpWk Kiw

6.4.3 nthnfy; Njhuha Kiw (VAM)

6.5 MODI Kiw

6.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

6.7 RUf;fk;

6.8 Kf;fpa fUj;Jg;gbkq;fs;

6.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

6.10 NkYk; gbf;f

6.0 mwpKfk;

,e;j myF Neupay; epuyhf;f fzf;F (LPP),d; cl;gpupT MFk;. ,J 

Nghf;Ftuj;J rpf;fy;fisg; gw;wp tpthjpf;Fk;. Nghf;Ftuj;J rpf;fy;fs;> 
gy;NtW tiffspy; xNu Neuj;jpy; xNu khjpupahd nghUl;fis 

gy;NtW ,lq;fSf;Fr; Nrkpj;J itf;Fk; Nehf;fj;Jld;> Nghf;Ftuj;J 

nrytpdq;fis Fiwe;jgl;rkhf itj;jpUf;fpd;wd.

Nghf;Ftuj;J rpf;fy;fspd;; gad;ghLfisg; gw;wpAk; mj;jifa 

rpf;fiy jPu;f;Fk; tpjpfs; gw;wpAk; mwpe;J nfhs;tPu;fs;. Nghf;Ftuj;J 

rpf;fy;fspd;; jPu;T ,uz;L epiyfspy; ,Uf;Fk;. Muk;g jPu;T kw;Wk; 

cfe;j jPu;T MFk;. Muk;g jPu;T ngWtjw;fhd %d;W Kiwfs; 

cs;sd. mit, tl Nkw;F %iy tpjp> Fiwe;j nryT Kiw 

kw;Wk; nthnfypd; Njhuha Kiw (VAM). ,e;j topapy; ngwg;gl;l 
jPu;T cfe;j jPu;Tf;F kpfTk; neUf;fkhdjhf ,Uf;Fk; vd VAM 

tpUk;GfpwJ. ve;jnthU Nghf;Ftuj;J rpf;fy;fspd;; cfe;j jPu;thdJ 

nkhj;j nrytpdj;ij Fiwf;Fk; xU rhj;jpakhd jPu;thFk;. Muk;g 

jPu;it Nkk;gLj;Jtjd; %yk; ngwg;gLk; ,uz;lhtJ fl;lkhdJ 

cfe;j jPu;thFk;. cfe;j jPu;Tfs; kw;Wk; cfg;ghw;wy; Nrhjidfs; 

ngw MODI Kiw gad;gLj;jg;gLfpwJ.
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,e;j myif ePq;fs; gbj;J Kbj;j gpd;G:

•• Nghf;Ftuj;J rpf;fiyg; gw;wp mwpa KbAk;

•• Muk;g topiaf; fz;Lgpbg;gjw;fhd %d;W Kiwfis tpsf;f 

KbAk;.

•• cfe;j jPu;T fz;Lgpbg;gjw;F MODI Kiwiag; gad;gLj;j 

KbAk;. 

•• gFg;gha;tpd; xg;gilg;G kw;Wk; gaz; epu;thf eilKiwfis 

tpsf;f KbAk;.

6.2 Nghf;Ftuj;J rpf;fypd; mbg;gil

Nghf;Ftuj;J rpf;fy; vd;gJ LPP (Neupay; epuyhf;f fzf;F) 

Jizf;FOf;fspy; xd;whFk;. ,jd; Nehf;fkhdJ gy;NtW tifahd 

xw;iw nghUl;fis Kjd;ikahdjhf nfhz;L tUtjhFk;. ,it, 
Nghf;Ftuj;J nrytpdj;ij Fiwj;J gy;NtW ,lq;fSf;F ntt;NtW 

%yq;fspy; Nrfupf;fg;gLfpd;wd. ,e;j Nehf;fj;ij mila, fpilf;Fk; 
nghUl;fspd; msT kw;Wk; ,lk; Mfpatw;iw mwpe;J nfhs;s 

Ntz;Lk;. $Ljyhf> ntt;NtW %yq;fspypUe;J gy;NtW ,lq;fSf;F 

xU myF nghUl;fis vLj;J nry;tjw;fhd nryit mwpe;jpUf;f 

Ntz;Lk;.

mbg;gil Nghf;Ftuj;J rpf;fy;

m Njhw;wk; (tupir) kw;Wk; n ,lq;fs; (neLtupirfs;) xU Nghf;Ftuj;J 
rpf;fy;fshf fUJfpNwhk;. ,q;F, Cij vd;gJ ith Njhw;wj;jpypUe;J jth 
,yf;Ffspy; xU myF cw;gj;jp nra;tjw;fhd Nghf;Ftuj;J nryT 

MFk;. ai vd;gJ i Njhw;wj;jpy; fpilf;Fk; nghUl;fspd; msT> bj vd;gJ 

j ,yf;Ffspy; Njitg;gLk; nghUl;fspd; msT MFk;. Xij vd;gJ ith 
Njhw;wj;jpypUe;J jth ,yf;FfSf;F nrYj;jg;Lk; msT MFk;. ,e;j 

Nghf;Ftuj;J rpf;fy; gpd;tUk; ml;ltizapy; Fwpg;gplg;gl;Ls;sJ.

,yf;F 

Nghf;Ftuj;J rpf;fiy gpujpepjpj;Jtg;gLj;Jk; Neupay; epuyhf;f khjpup>
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Fiwjy; Z= 
1 1

m n

ij ij
i j

Z C X
− =

=∑∑
jilfSf;F cl;gl;L>

1 1

m n

i j
i j

a b
− =

=∑ ∑
			   I=1,2,..n(

tupir njhif)

1

m

ij j
i

X b
=

=∑
	 j=1,2,..n(

tupir njhif)

0ijx ≥
nfhLf;fg;gl;l Nghf;Ftuj;J rpf;fy; rkr;rPu; epiyapy; ,Ue;jhy;>

1 1

m n

i j
i j

a b
− =

=∑ ∑

mjhtJ> nkhj;j mspg;G nkhj;j Njitf;F rkkhf ,Uf;Fk;.

tiuaiwfs;

rhj;jpakhd jPu;T: vjpu;kiw my;yhj xJf;fPLfspd; (Xij > 0) 
ve;j xU njhFg;Gk; tupir kw;Wk; epuy; njhifia (tpspk;G Njit) 

epiwT nra;jhy;, mJ xU rhj;jpakhd jPu;T vd;W miof;fg;gLk;.

mbg;gil rhj;jpakhd jPu;T: vjpu;kiw xJf;fPLfspd; 

vz;zpf;if m + n - 1 f;F rkkhf ,Ue;jhy;, xU rhj;jpakhd 

jPu;T mbg;gil jPu;T vd;W miof;fg;gLfpwJ. mq;F m vd;gJ  

tupirfspd; vz;zpf;if kw;Wk; n Nghf;Ftuj;J ml;ltizapy;  

neLtupirfspd; vz;zpf;if MFk;.

rPuopT my;yhj mbg;gil rhj;jpakhd jPu;T: xU Nghf;Ftuj;J 

rpf;fy;fSf;F ve;j rhj;jpakhd jPu;Tk; m Njhw;wKk; n KbTk; 

nfhz;bUe;jhy;, mJ rPuopT my;yhj jPu;T vd;W miof;fg;gLk;.  

NkYk;> m + n – 1 Mf;fpukpf;fg;gl;l  nry;fs; kw;Wk; xt;nthU xJf;fPLk; 

RahjPd epiyfspy; ,Uf;f Ntz;Lk;.

 xJf;fPL xU %ba ghijia cUthf;f KbahJ vd;why;> mJ 

RahjPdkhd gjtpfspy; ,Ug;gjhf $wg;gLk;. %ba ghij vd;gJ 

fpilkl;l kw;Wk; nrq;Fj;J NfhLfis mDkjpf;fpwJ kw;Wk; vy;yh 

%iyapy; cs;s nry;fSk; Mf;fpukpf;fg;gLfpd;wd.

gpd;tUk; ml;ltizapy; xJf;fPL RahjPd gjtpfspy; ,y;iy.
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gpd;tUk; ml;ltizapy; xJf;fPL RahjPd gjtpfspy; cs;sJ

jPq;F tpistpf;Fk; mbg;gil jPu;T: xU mbg;gil rhj;jpakhd 

jPu;T m + n - 1 tpl Fiwthf ,Ue;jhy;, mjpy; vjpu;kiw my;yhj 

xJf;fPLfs; rpije;JtpLk; vd;W $wg;gLfpwJ.

6.2.1 Nghf;Ftuj;J newpKiw rkr;rPu; kw;Wk; rkepiyaw;w fzf;F:

,e;j newpKiw O %yj;jpypUe;J D ,lq;fSf;fhd nghUl;fspd; 

Nghf;Ftuj;J nryitf; Fiwg;gjw;fhfg; gad;gLj;jg;glyhk;. NkYk;, 
mjpy; O %yj;jpypUe;J O topg;ghijfspy; ,Ue;J Neubahf O*D 
,yf;fq;fs; ,Uf;fyhk;. O %yq;fspy; cs;s nghUl;fspd; nkhj;j 

msT D ,lq;fspy; Nfhupf;iffspd; njhiff;F rkkhf ,Uf;Fk;NghJ, 
rpf;fy; rkepiyapy; cs;sJ. mt;thW ,y;iynad;why;> ,e;j fzf;F 

rkepiyapy; ,y;iy. ,J Nghd;w ,uz;L R+o;epiyfs; ,Uf;fyhk;. 

toq;fy; Njitf;F Fiwthdjhf ,Uf;fyhk;. mNjrkak;, Nghyp 

tpepNahf Kidiar; Nru;g;gjd; %yk; mJ rkepiyapy; cs;sJ. 

Njitia tpl Fiwthf Njitg;gl;lhy;> mjpy; rkr;rPuw;w 

rpf;fy;fis cUthf;Ftjw;F Nghyp Nfhupf;if Nru;f;fg;gLfpwJ. 

,t;thW> ,e;j topKiwiag; gad;gLj;Jtjw;F Kd;> rpf;fyhdJ  

rkepiyapy; ,y;yhtpl;lhy; fzf;if rkr;rPu; nra;a Ntz;Lk;. rkr;rPuw;w 

rpf;fYf;fhd newpKiw fPNo tptupf;fg;gl;Ls;sJ.

juT ml;ltiz tbtpy; toq;fg;gLfpwJ. xU khehl;by;> %yq;fs; 

tyJ Gwj;jpy; gl;bayplg;gl;l msitf; nfhz;L ml;ltizapd; 



Rafw;gpj;jy; nghUs;;� 141

Fwpg;Gfs;

LPP rpwg;G topKiw,lJ Gwj;jpy; itf;fg;gLfpd;wd kw;Wk; Nfhupf;iffs; msTf;F 

Nky; fPo; gf;fk; Nehf;fp itf;fg;gLfpd;wd. Nghf;Ftuj;J myF 

nryT vd;gJ xU rpwpa ngl;bapy; cs;s xt;nthU fyj;jpd; Nky; 

itf;fg;gLk; nrythFk;. G+[;[pa myF nrytpd epfo;r;rpfs;> tof;F 

toq;Ftjpy; cs;s fg;gypy; Vw;wpaDg;gg;glhj myF epuy; Njit 

mjpfkhf cs;sJ vd;gij fhl;LfpwJ. ,NjNghy;> myF tpiy 

my;yJ G+[;[pak; vd;W Fiwthf ,Uf;Fk; nghUl;fspd; gw;whf;Fiw 

tupiria fhl;LfpwJ. 

newpKiw ,uz;L fl;lq;fshf cs;sJ. fl;lk; I-y;> ,J 

rhj;jpakhd jPu;it cUthf;Ftjw;fhd Fiwe;jgl;r myF nrytpdj;ij> 

xU mZFKiwiag; gad;gLj;Jtjd; %yk; Nfhupf;iffspd; 

tpepNahfj;jpw;fhd xJf;fPl;il nra;fpwJ. ,e;j rhj;jpakhd jPu;T 

cfe;jjy;y. cfg;ghf;fk; ,uz;lhk; fl;lj;jpy; nra;ag;gLfpwJ> ,e;j 

fl;lj;jpy; cfe;j epiyikfSf;Fr; nra;ag;gLfpwJ kw;Wk; cfe;j 

epiyikfs; jpUg;jpfukhf ,y;yhtpl;lhy;, nrytpdj;ij Fiwg;gjw;fhf 
Kd;Ndw;wk; nra;ag;gLfpwJ. ,e;j ,uz;lhtJ fl;lkhdJ eilKiw 

eltbf;iffis Nkw;nfhz;Ls;sJ kw;Wk; ,J cfe;j epiyikfs; 

jpUg;jp mile;jhy; kl;LNk epWj;jg;gLk;. xUKiw Kbe;jhy;> NtW 

ve;j $Ljy; eltbf;iffSk; Njitapy;iy.

mbg;gil kw;Wk; mbg;gil my;yhj nry;fs;:

Neu;kiw kjpg;Gfs; kw;Wk; mbg;gil my;yhj nry;fspd; Xl;lk; G+[;ak; 

kjpg;G vd;gij Fwpf;f mbg;gil nry;fs; gad;gLfpd;wd. m + n - 1
newpKiw fPNo nfhLf;fg;gl;Ls;sJ:

gb 0 

njhlf;fkakhf;fy;: rpf;fiyj; jPu;g;gjw;F Kd;> mJ rkepi-

yapy; ,Uf;f Ntz;Lk;. ,y;iynad;why;> tof;fpy; Nfhupf;if 

Fiwthf cs;s 'xU mDg;gg;gl;l tpepNahfk;' my;yJ tpepNahfk; 

mspg;gjpy; 'gw;whf;Fiw' tupiriar; Nru;g;gjd; %yk; tpepNahfj;ij 

tpl Fiwthf ,Uf;f KbAk;. xJf;fg;glhj tpepNahfj;jpw;fhd  

neLtupirapy; myF nrytpdq;fSf;fhf G+[;[paj;ij ,l Ntz;Lk;. 

jz;lidf;fhd nryTfs; gw;whf;Fiwahf  fhz;gpf;Fk; xU  

tupirapy; G+[;[paq;fis itf;f Ntz;Lk;.

fl;lk; I: Muk;g rhj;jpakhd jPu;T fz;Lgpb:

gb1: Fiwe;jgl;r tpiyapy; Neu;kiw mspg;Gld; $ba tpiyAau;itf; 

nfhz;bUf;f Ntz;Lk;. mj;Jld;, Njitf;F Fiwe;jgl;rkhf cs;s 

capuZf;fis xJf;fPL nra;a Ntz;Lk;.

gb 2: NkNy nra;ag;gl;l xJf;fPLfspd; gb vQ;rpAs;s tpepNahf 

Njitfisf; Fiwf;f (gb 1) gad;gLj;j Ntz;Lk;. midj;J 

Nfhupf;iffisAk; epiwNtw;Wk; tiu ,ij nra;a Ntz;Lk;. 

gpd;du,; fl;lk; II njhlu Ntz;Lk;. midj;J Nfhupf;iffSk; 

epiwNtw;wg;glhtpl;lhy; gb 1f;F nry;y Ntz;Lk;.

fl;lk; II: cfe;j jPu;T
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gb 3: tupirfs;> neLtupirfs; KiwNa ,uz;L kjpg;Gfs; iu  kw;Wk; 
jv
 ,e;j njhFg;Gf;F iu

 (Kjy; ,ul;il kjpg;G) 0 f;F Kf;Nfhz 

,U rkd;ghLfspd; jPu;nthd;iw, xd;wd; gpd; xd;whf ngWfp 

wJ. ,e;j ,ul;il rkd;ghLfs; gpd;tUkhW mbg;gil Gs;spfshf 

gad;gLj;jg;gLfpwJ.

		  ij i jC u v= +

ijC  me;j fyj;jpw;F nfhLf;fg;gl;l myF nryitf; Fwpf;fpwJ 

kw;Wk; jv
 
my;yJ iu  Vw;fdNt cs;sthW mwpag;gLfpwJ. ,q;Nf, vj 

gj;jpapd; j kjpg;G kw;Wk; iu  Mfpatw;iwf; Fwpf;fpwJ. mit Vw;nfdNt 

mwpag;gl;lit MFk;. kw;w ,ul;il kjpg;G gpd;tUk; rkd;ghl;by; 

fzf;fplg;gLfpwJ.

ij i jC u v= +

 ,jdhy;, xt;nthU capuZtpd; ,ul;il kjpg;Gfs; Kjypy; 

G+[;ak; mikg;gjd; %yk; fzf;fpl KbAk;. NkYk,; mbg;gilf; 

fyq;fSf;F Njitahd ,ul;il rkd;ghLfSf;F Vw;wthW cs;s 

nghUj;jkhd nghUisg; gad;gLj;jyhk;.

gb 4: fPNo nfhLf;fg;gl;l midj;J mbg;gil Gs;spfspd; tp\aj;jpy; 

Fiwe;j nryTfSf;F cfe;j epiyikfis ntspg;gLj;Jfpd;wd.

( )ij ij i jC u v∆ = − +

Fiwthd nryTfs; ( ij∆ ) mbg;gil kw;Wk; mbg;gilaw;w 

Gs;spfspd; myF nrytpy; epfu khw;wj;ij tpistpf;fpd;wd. ,jd; 

tpisthf, Gs;sp ij-d; ,af;fj;ijj; jPu;khdpf;fTk; kw;Wk; rupnra;aTk; 
Kf;fpa fhuzkhf tpsq;FfpwJ. ,J gb 5 ,y; fhl;lg;gl;Ls;sJ. 

vdNt, ,J xU ij∆
 
Neu;kiwahf ,Ue;jhy;> ,e;j fyj;jpd; nkhj;j 

Nghf;Ftuj;ijAk; mjpfupf;Fk;. Mdhy;, ij∆
 
xU fyj;jpw;F vjpu;kiwahf 

,Uf;Fk; NghJ ,J nkhj;j Nghf;Ftuj;J Fiwg;Gf;F toptFf;fpwJ. 

midj;J Fiwf;fg;gl;l nryTfs; ( ij∆ ) Neu;kiwahdit vd;why;> 

 ij∆
 
>0 cfe;j epiyikspy; jpUg;jp mile;Js;sd. NkYk;, Kd;Ndw;wk; 

rhj;jpakw;wjhf ,Ue;jhy; mj;jifa  topKiw Kbtilfpd;wJ. 

Mdhy;, Fiwe;jJ xU Δij vjpu;kiw Vw;wj;jho;T epiyikfspy; 

jpUg;jp ,y;iy vd;why;, ,it nryTfis Fiwg;gjw;F rhj;jpakhf 
cs;sJ. cfe;j epiyikfs; jpUg;jp nra;ag;gltpy;iy vdpy;> gb 

5-y; nfhLf;fg;gl;Ls;sJ.
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LPP rpwg;G topKiwnryTfis Fiwg;gjw;fhd topfs;:

gb 5: ij∆
 
f;F kpfTk; vjpu;kiwahd 'ij’ xU Gs;spia Nju;e;njLf;f 

Ntz;Lk;. ,jd; khwp khWk; nghOJ mij milahsk; fhz (+) 
,it cjTfpd;wd. toq;fy; kw;Wk; Nfhupf;if rkepiyfspd;  

jilfis guhkupf;f> ’ij' tpy; Gs;sp kjpg;Gf;F <Lnra;fpd;w 

,og;gPl;Lj; njhif mj;Jld; ith tupirapy; mbg;gil fz;lwpa 

gad;gLfpd;wd. ,e;j fyq;fspy; vjpu;kiw (-) milahsk; fhz  

cjTfpwJ. ,e;j nray;Kiw Row;rpia njhlu Ntz;Lnkdpy; (+) kw;Wk; 
(-) Fwpf;f Ntz;Lk;. mj;jifa Row;rp jdpj;JtkhdJ kw;Wk; ',we;j 
Kidfs;' vd;W miof;fg;gLfpd;wd. mj;jifa xU nray;ghl;by; 

vjpu;nfhs;tjdhy;, gpd;dhy; xU ghijia cUthf;FfpwJ. ,it 

kw;w khw;W topfspYk; Nrhjpf;fg;gLfpd;wd. xU Row;rpapy; ,og;G 

(+) my;yJ (-) milahsk; itj;jpUg;gjw;fhf mbg;gilf; fyq;fs; 

,y;yhj neLtupirfs; cs;sd. ,ij fz;Lgpbg;gjw;F Nrhjid 

kw;Wk; gpiofs;  Njitg;gLfpd;wd.

gb 6: ,e;jr; Row;rpf;fhd xt;nthU mbg;gilf; fUj;ijAk; jPu;khdpj;j 

gpd;> vjpu;kiwahd mbg;gil capuZf;fspy; Fiwe;jgl;r kjpg;Gfs; 

ngwg;gLfpd;wd. ,J rupnra;jy; njhif vd mwpag;gLtjhy;, ,tw;iw  
'aa' vd miof;fg;gl Ntz;Lk;. Neu;kiwahd kw;Wk; (+) ifnahg;gj;Jld; 
Fwpaplg;gl;l xt;nthU nry; kjpg;gpw;Fk; ,ijr; Nru;f;f Ntz;Lk;. 

mjd; gpd;du; vjpu;kiw (-) milahsk; nfhz;l fyq;fspy; ,Ue;J 

fopj;J, gpd;du; G+[;[pakhf khwf;$ba mbg;gilapypUe;J mtw;iw  

iftpl Ntz;Lk;. ,uz;L my;yJ mjw;F Nkw;gl;l Gs;spfs; G+[;[pakhf 

khwptpl;lhy;> ,J kpfg;ngupa Cij kjpg;ig nfhz;Ls;sjhf mu;j;jk.; 

,ul;il kjpg;Gfis fzf;fpLtjw;F m + n -1 vz;izf; nfhz;l 

mbg;gil Gs;spfis guhkupf;f ,J mtrpakhFk;. ntspr;nry;Yk; 

fyj;jpw;fhd nrytpdk; Fiwf;fg;gl;L  cw;gj;jp tpiyapy; nra;ag;gLk; 

nryTfSk; Fiwf;fg;gLfpd;wd.

,e;j Gjpa jPu;it fz;Lgpbj;J, gb 3-f;F Vw;wthW epiyikfis 
rupghu;f;f Ntz;Lk;. cfe;j epiyikf;F Vw;wthW jpUg;jpgLj;jg;gl;l 

topKiwfs; Kbtilfpd;wd.

6.3 tFg;gPL kw;Wk; Nghf;Ftuj;J epu;thf newpKiw 

epakpg;G kw;Wk; gaz epu;thf eilKiwfis Ma;T nra;a Ntz;Lk;.

6.3.1 gaz tpw;gidahsu; rpf;fy;

tpw;gidahsu; n efuq;fisg; ghu;itapl Ntz;Lk; vd;W epidj;Jf; 

nfhs;Sq;fs;. xU Fwpg;gpl;l efuj;jpypUe;J xt;nthU efuj;ijAk; 

xUKiw Jtq;Ftjw;F mtu; jdJ njhlf;f Gs;spapy; ,Ue;J njhlq;f 

Ntz;Lk; vd;W tpUk;Gfpwhu;. mtuJ Fwpf;Nfhs;> efuq;fs; mtuJ 

nkhj;j gaz Neuk; Fiwf;fg;gLtijg; NghyNt ghu;itapLtjw;fhd 

tupirKiwia Nju;e;njLf;f Ntz;Lk;.
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LPP rpwg;G topKiw  2 efuq;fisg; ghu;itapl A kw;Wk; B Nju;T ,y;iy. 3 

efuq;fisg; ghu;itapl 2! rhj;jpakhd topfs; cs;sd. 4 efuq;fSf;F 

3! rhj;jpakhd topfs; cs;sd. nghJthf n efuq;fisg; ghu;itapl  
(n - 1)! rhj;jpakhd topfs; cs;sd.

6.3.2 fzpj cUthf;fk;

Cij vd;gJ J}uk; my;yJ Neuk; my;yJ nrytopf;Fk; nryT efuk; i 
,Ue;J efuk; j. tpw;gidahsu; khefupy; ,Ue;J efuk; j my;yJ NtW 

vq;fhtJ gazk; nra;jhy;> KbT khwp Xij 1 Mf ,Uf;Fk;. kw;w gb  

0. gazpf;Fk; Neuj;ijf; Fiwg;gjw;fhd Fwpf;Nfhs;. 

1 1

n n

ij ij
i j

Z C X
= =

=∑∑

,e;j fl;Lg;ghLfs;>
1

1

1, 2,...,

1, 2,...,

n

ij
j

n

ij
i

X i n

X j n

=

=

= =

= =

∑

∑

$Ljy; fl;Lg;ghl;Lf;F cl;gl;L>  Xij midj;J cWg;GfSf;Fk; 

KOikahf tUif jUk; Kd;> ve;j cWg;igAk; ,uz;L Kiw 

nrd;W Nru $lhJ.

Fwpg;ghf> i-ypUe;J j-f;F Neubahf nry;tjw;F mDkjp ,y;iy. 

mjhtJ Cij =∞> i=j Mf ,Uf;Fk; NghJ,
gaz tpw;gidahsu; fzf;fpy; ehk; FWf;F topapy; cWg;Gfis 

Nju;e;njLf;f KbahJ kw;Wk; Kbtpyh ePsk; nfhz;l ngupa jdpkq;fs; 

nfhz;l FWf;F NfhLfis G+u;j;jp nra;tjd; %yk; ,jid jtpu;f;fyhk;..

gapw;rp fzf;F gaz tpw;gidahsu; fzf;if kpfTk; 

xj;jpUf;fpwJ. $Ljy; fl;Lg;ghl;Lf;F cl;gl;L> Xij midj;J 

cWg;GfSf;Fk; KOikahf tUif jUk; Kd;> ve;j cWg;igAk; 

,uz;L Kiw nrd;W Nru $lhJ.

,e;j fzf;if gapw;rp fzf;fhf fUj Ntz;Lk;. mNj 

eilKiwfis gad;gLj;jp mij jPu;f;f Ntz;Lk;. gapw;rp fzf;fpd; 

cfe;j jPu;thd kw;Wk; $Ljyhd fl;Lg;ghl;il G+u;j;jpnra;jhy;> 

nfhLf;fg;gl;l gaz tpw;gidahsupd; fzf;FfSf;Fk; ,J cfe;j 

jPu;thFk;. gapw;rp fzf;FfSf;fhd jPu;thdJ $Ljy; fl;Lg;ghLfis 

jpUg;jpg;gLj;jtpy;iy vd;why;, fzf;if jPu;f;Fk; cj;jpfs; %yk; 

fzf;fPl;L Kiwiag; gad;gLj;jyhk;.

vLj;Jf;fhl;L 6.1: gazk; nra;Ak; tpw;gidahsu; xUtu; 5 

efuq;fSf;F nry;y Ntz;Lk;. mtu; xU Fwpg;gpl;l efuj;jpypUe;J 

Muk;gpf;f tpUk;Gfpwhu;. xt;nthU efuj;jpw;Fk; xUKiw nrd;W> gpd;du; 
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LPP rpwg;G topKiwmtu; njhlf;fg; Gs;spf;F jpUk;Gfpwhu;. xU efuj;jpypUe;J kw;nwhU 

efuj;jpw;F nry;Yk; nryT fPNo fhl;lg;gl;Ls;sJ. ePq;fs; Fiwe;j 

nryT ghijia fz;Lgpbf;f Ntz;Lk;. 

efuk;

efuj;jpypUe;J

jPu;T: Kjypy; ,e;j fzf;if xU gapw;rp fzf;fhfj; jPu;f;f Ntz;Lk;. 

vy;yh tupirapy; cs;s vy;yh cWg;GfspypUe;Jk; xt;nthU  

tupirapYk; Fiwe;jgl;r cWg;Gfis fopj;J tpl Ntz;Lk;. 

xt;nthU neLtupirapYk; mjd; gj;jpapy; cs;s midj;J 

cWg;GfspypUe;Jk; Fiwe;jgl;r cWg;Gfis fopj;J tpl Ntz;Lk;.
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LPP rpwg;G topKiw

,J jpUj;jg;gl;l mzp MFk;. vy;yh G+r;rpaq;fisf; Nghf;f 

Fiwe;jgl;r vz;zpf;ifapyhd tupfis tiua Ntz;Lk;.

,q;Nf N = 4 <n = 5> mjhtJ> N <n. midj;J ntspg;gLj;jg;gl;l 

cWg;GfspypUe;Jk; kpfr;rpwpa ntspg;gLj;jg;gl;l cWg;ig tpyf;fp> 

tupfspd; FWf;F Gs;spapy; cs;s cWg;Gf;F Nru;f;f Ntz;Lk;. vdNt>   

,uz;lhtJ khw;wk; nra;ag;gl;l mzp fpilf;Fk;.
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LPP rpwg;G topKiwN = 5 = n = 5 = mzptupir. ehk; gapw;rp nra;a,
gapw;rp

tpw;gidahsu; A ypUe;J E f;Fr; nrd;w gpd; Af;F kPz;Lk; tuhky; 
B,C,D mila Ntz;Lk;. ,jw;F Kuz;ghlhf vy;yh cWg;igAk; 

nrd;W miltjw;F Kd; ve;j cWg;gpw;Fk; ,UKiw nry;yf;$lhJ.

vdNt> mLj;j Fiwe;jgl;rk; G+[;[pa my;yhj cWg;G 4 nfhz;L 

mLj;j rpwe;j jPu;itg; ngw Ntz;Lk;.

, , , ,A B B C C D D E E A→ → → → →

Rw;Wg;gazk; Kbtjw;F Kd;> vy;yh efuq;fisAk; 

ghu;itapltpy;iy. mNjNghy;> ve;j efuKk;  ,uz;L Kiw 

ghu;itaplglTk; ,y;iy vd;gjhy;> ehq;fs; gaz tpw;gidahsUf;F 

xU rpwe;j jPu;itf; nfhLf;fpd;Nwhk;.

Fiwe;j nryT top A B C D E A→ → → → →
nkhj;j nryT = 4+6+8+10+2=`30
vLj;Jf;fhl;L 6.2: xU ,ae;jpuk; ,af;Fgtu; jdJ fzpdpapy; Ie;J 

tifahd nghUl;fis nray;gLj;Jfpwhu;. xt;nthU thuKk; mtu;fs; 

xU tupiria Nju;T nra;a Ntz;Lk;. ,ae;jpuj;jpy; cs;s nghUl;fis 
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LPP rpwg;G topKiw khw;Wtjw;fhd nryT> fPo;f;fz;l ml;ltizapy; nfhLf;fg;gLk; 

nghUl;fis rhu;e;Js;sJ.

 

xt;nthU tifahd nghUl;fisAk; xU thuj;jpw;F xU Kiw 

kl;LNk gad;gLj;j KbAk;. xt;nthU nghUl;fspd; nryTfis 

Fiwf;f  vg;gb jdJ ,ae;jpu nghUl;fis tupirg;gLj;j Ntz;Lk;?

jPu;T nryT mzpiaf; Fiwj;J tupirfs; kw;Wk; neLtupirapy; 

cs;s mzpfis xw;iw tupirapy; nra;a Ntz;Lk;. 

midj;J cWg;GfspypUe;Jk; Fiwe;jgl;r cWg;Gfis fopg;gjd; 

%yk; mjd; tupirapy; kw;Wk; neLtupirapy; cs;s mzpfis 

khw;wpaikf;fyhk;.
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LPP rpwg;G topKiw

,q;Nf> N = 4 < n = 5, i.e., N < n.
midj;J ntspg;gLj;jg;gl;l cWg;GfspypUe;Jk; kpfr;rpwpa 

ntspg;gLj;jg;gl;l cWg;Gfis tpyf;fp> kw;Wk; tupfspd; FWf;F 

Gs;spapy; cs;s cWg;Gf;Fr; Nru;f;f Ntz;Lk; kw;Wk; Fiwf;fg;gl;L 

,uz;lhtJ jpUj;jg;gl;l mzp fpilf;Fk;.

.

,q;Nf> N = 5 = n = 5 =mzp tupir.

gapw;rp:

1-I guprPypg;gjd; %yk; mLj;j rpwpa  G+[;ak; my;yhj cWg;Gfis 

fUj;jpy; nfhz;L jPu;T fhzyhk.;

A → E, E → C, C → B, B → D, D → A
jPu;Tfis ngWtjw;F> A → E → C → B → D → A. 

,e;j ml;ltizapy; cs;s xt;nthU nghUl;fSk; xU 

thuj;jpw;F xU Kiw nray;gLj;jg;gltpy;iy.

i.e., A → E → C → B → D → A.
nkhj;j njhFg;G nryT ` 21.

6.4 cUthf;fk; kw;Wk; jPu;T Kiwfs; 

cfe;j jPu;T vd;gJ xU rhj;jpakhd jPu;T (mbg;gil mtrpak; ,y;iy)  

,J nkhj;j nryit FiwfpwJ.
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LPP rpwg;G topKiw xU Nghf;Ftuj;J rpf;fypd; jPu;T (TP) ,uz;L gbepiyfspy; 

ngw KbAk;. mjhtJ> Muk;g jPu;T kw;Wk; cfe;j jPu;T.

%d;W Kiwfspy; xd;iwg; gad;gLj;Jtjd; %yk; Muk;g jPu;T 

ngwyhk;. mjhtJ>

(i) tl Nkw;F %iy tpjp (NWCR).
(ii) Fiwe;j nryT Kiw my;yJ kpf Fiwe;j mzp Kiw

(iii) Nthn[y;ypd; Njhuhakhd Kiw (VAM)

,e;j ,uz;L KiwfspYk; VAM Kd;Dupik mspf;fg;gLfpwJ> 

Vnddpy;, ,e;j KiwapypUe;J ngwg;gl;l Muk;g mbg;gil rhj;jpakhd 

jPu;T my;yJ cfe;j kpf neUf;fkhd jPu;T MFk;.

Nghf;Ftuj;J ml;ltizapy; cs;s nry;fs; Mf;fpukpf;fg;gl;l 

nry;fs; kw;Wk; jilaw;w nry;fs; vd tifg;gLj;jyhk;. Nghf;Ftuj;J 

ml;ltizapy; xJf;fg;gl;l nry;fs; Mf;fpukpf;fg;gl;l nry;fs; vd;W 

miof;fg;gLfpd;wd kw;Wk; xU Nghf;Ftuj;J ml;ltizapy; fhypahf 

nry;fs; kw;Wk; jilaw;w nry;fs; vd;W miof;fg;gLfpd;wd. 

Muk;g mbg;gilapy; rhj;jpakhd jPu;tpd; Nkk;gLj;jg;gl;l jPu;T 

cfe;j jPu;T vd;W miof;fg;gLfpwJ. ,J MODI (jpUj;jg;gl;l  

tpepNahf Kiw) %yk; ngwg;gLk; jPu;tpd; ,uz;lhtJ fl;lkhFk;.

6.4.1 Nkw;F tlf;F %iy tpjp

gb 1: gaz mzptupirapd; Nky; ,lJ %iyapy; (tl Nkw;F) cs;s 

mzpapy; njhlq;fp Kbe;jtiu mjpfgl;rk; xJf;fPL nra;tjhy;> 

Kjy; tupir jPu;e;Jtpl;lJ my;yJ Kjy; gj;jpapd; ,yf;F Njit 

jpUg;jpfukhf ,Uf;fpwJ> mjhtJ> 11X  = Fiwe;jJ (a1> b1).
gb 2: 1 1b a>  vd;why;> ehk; ,uz;lhtJ tupirapy; nrq;Fj;jhf 

efu;j;jp> Gs;sp (2> 1)-,y; 22X  = Fiwe;j ( 2 1a b  - 11X  

mstpyhd ,uz;lhtJ xJf;fPL nra;a Ntz;Lk;.

1 1b a<  vd;why;> ,uz;lhtJ neLtupirf;F fpilkl;lkhf  

tyJGwkhf efu;j;j Ntz;Lk; kw;Wk; Gs;sp (1> 2)- ,y; 12X  = 
Fiwe;j (a1>  11X - b1) ,uz;lhtJ xJf;fPL nra;a Ntz;Lk;;.

1 1b a=  vd;why;> ,uz;lhtJ xJf;fPLf;F xU njhlu;G cs;sJ. 

ehk; ,uz;lhtJ xJf;fPL nra;fpNwhk;. mjd; gupkhzk;>

12 1 1 1( , ) 0X a a b= − = 			   (1,2)

21 2 1 1( , ) 0X a b b= − = 			   (2,1)
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LPP rpwg;G topKiwgb 3: 1 kw;Wk; 2-k; gbfs;> midj;J tpspk;G NjitfSk; jpUg;jpfukhf 

,Uf;Fk; tiu> gaz ml;ltizapd; fPo; tyJ %iyia Nehf;fp 

efUk;.

vLj;Jf;fhl;L 6.3: gaz fzf;fpd; Muk;g mbg;gil rhj;jpakhd 

jPu;it ngWjy; kw;Wk; ,jd; tpiy kw;Wk; tpspk;G Njit ml;ltiz 

gpd;tUkhW:

Njhw;wk; 

/ ,yf;F
1D

 

 2D 3D
toq;fy;

O1 2 7 4 5

O2 3 3 1 8

O3 5 4 7 7

Njit 7 9 18 34

jPu;T: Σ ia  = 34 = Σ jb  vd;gjhy;> gaz fzf;Ff;F xU rhj;jpakhd 

jPu;thf cs;sJ. Muk;g rhj;jpa jPu;T gpd;tUkhW,
Kjy; xJf;fPL Gs;sp (1> 1)-,y; nra;ag;gLfpwJ> mjd; gupkhzk; 

11X  = Min (5> 7) = 5.
,uz;lhtJ xJf;fPL Gs;sp (2> 1)-,y; nra;ag;gLfpwJ. mjd; 

gupkhzk; 21X  = Min (8, 7 - 5) = 2.

%d;whtJ xJf;fPL Gs;sp (2> 2)-,y; nra;ag;gLfpwJ. mjd; 

gupkhzk; 22X  = Min (8 - 2> 9) = 6.

gupkhzk; 32X  = Min (7> 9 - 6) = 3 nfhLf;fg;gl;l Gs;sp (3> 
2)-y; ehd;fhtJ xJf;fPL nra;ag;gLfpwJ. 

Ie;jhtJ xJf;fPL Gs;sp (3> 3)-,y; nra;ag;gLfpwJ. mjd; 

gupkhzk; 33X  = Min (7 -3> 14) =4.
,Wjp xJf;fPL Gs;sp (4> 3)-,y; nra;ag;gLfpwJ mjd; gupkhzk;  

43X  = Min (14> 18 - 4) = 14.
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LPP rpwg;G topKiw vdNt> nfhLf;fg;gl;l TP f;F Muk;g mbg;gilahd rhj;jpa 

jPu;itg; ngw;Wf;nfhs;Nthk;.

11X  = 5; 21X   = 2; 22X  = 6; 32X  = 3; 33X  = 4; 43X   = 14
nkhj;j nryT = 2 × 5 + 3 × 2 + 3 × 6 + 3 × 4 + 4 × 7 + 2 × 14

=10 + 6 + 18 + 12 + 28 + 28 = `102
vLj;Jf;fhl;L 6.4: tlNkw;F Nfhz tpjp gad;gLj;jp fPo;f;fz;l gaz 

fzf;Ff;F xU Muk;g mbg;gil rhj;jpakhd jPu;it jPu;khdpj;jy;.

jPu;T: nkhj;j Nrkpg;G nkhj;j Njitf;F rkkhf ,Ug;gjhy;, fzf;F 

rkepiyahd TP MFk;. gpd;tUk; ml;ltizapy; nfhLf;fg;gl;l 

Muk;g mbg;gil rhj;jpakhd jPu;Tfisf; fz;lwptjw;fhd gbfisg; 

gad;gLj;Jq;fs;. 

,jw;fhd jPu;T>

11X   = 6; 12X  = 8; 22X  = 2; 23X  = 14; 33X  = 1; 34X  = 4
nkhj;j nryT = 6 × 6 + 4 × 8 + 2 × 9 + 2 × 14 +6 × 1 + 2 × 4
= 36 + 32 + 18 + 28 + 6 + 8 = `128.

6.4.2 Fiwe;j nryT my;yJ mzpf;Nfhit rpWk Kiw

gb 1: gaz ml;ltizapd; tpiyg; gpuptpy; kpfr;rpwe;j tpiyia 

epu;zapf;f Ntz;Lk;. mJ Cij ,Uf;Fk;. Gs;sp (i, j) ,y; ijX
 
= Min (

ia > jb ) xJf;f Ntz;Lk;.
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gb 2: Xij = ia  vd;why; gaz ml;ltizapd; i th tupiria flf;f  

kw;Wk; Ai %yk; bj I Fiwf;f Ntz;Lk;. gpwF, gb 3f;F nry;y 
Ntz;Lk;.

ijX
 
= jb   gaz ml;ltizapd; j th neLtupir kw;Wk; bj%yk; 

Fiwf;f ai fle;J nry;y Ntz;Lk;. gpwF, gb 3 f;F nry;y Ntz;Lk;.

ijX = ia = bj fle;J nrd;why;> i tupir my;yJ jth   
neLtupir Mdhy; ,uz;Lk; xd;W ,y;iy.

gb 3: gb 1 kw;Wk; 2 I kPz;Lk; nra;a Ntz;Lk;. ,jd; tpisthf> 

gaz ml;ltizia midj;J Ntf Njitfs; G+u;j;jp nra;ag;gLk; 

tiu Fiwf;fg;gLk;. Fiwe;jgl;r nryT jdpg;gl;ljhf ,y;yhj 

Nghnjy;yhk;> Fiwe;jgl;rk; xU jd;dpr;irahd Nju;it Nju;e;njLf;f 

Ntz;Lk;.

vLj;Jf;fhl;L 6.5: kpff;Fiwe;j mzp Kiwiag; gad;gLj;jp gpd;tUk; 

TP f;F Muk;g rhj;jpakhd jPu;itg; ngw Ntz;Lk;..

jPu;T: Σai = Σbj = 24 vd;gjpypUe;J> TP f;F Fiwe;jgl;r nryT 
Kiwapyhd topKiwfisg; gad;gLj;jp, xU rhj;jpakhd jPu;T fhz 

KbAk;. Kjy; xJf;fPL Gs;sp (3> 1) X
31
 = 4 vd;w mstpy; cs;sJ. 

,J ,yf;F D1 Nfhupf;ifia jpUg;jpg;gLj;JfpwJ> NkYk; mJ jpUg;jp 

milahtpl;lhy; ml;ltizapy; ,Ue;J ,e;j neLtupiria ePf;f 

Ntz;Lk;.



154� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

LPP rpwg;G topKiw

,uz;lhtJ xJf;fPL (2> 4)> X
24
 = Min (6> 8) = 6  cld; 

jahupf;fg;gLfpwJ. ,yf;F D
4
 Nfhupf;ifia jpUg;jpg;gLj;Jk; 

vd;gjhy;> mJ ml;ltizapy; ,Ue;J ePf;fg;gl;lJ. Fiwf;fg;gl;l 

ml;ltizapy; ,Ue;J> %d;whtJ xJf;fPL (3> 3)> X
33
 = Min  

(8> 6) = 6 vd;w mstpy; nra;ag;gLfpwJ. mLj;j xJf;fPL Gs;sp  

(2> 3)> Fiwe;jgl;rk; X
23
 (2> 2) = 2 vd;w mstpy; nra;ag;gLfpwJ. 

filrpahf> X12 = Min (6> 6) = 6 msT nfhz;l Gs;sp  

(1> 2) xJf;fPL nra;ag;gLfpwJ. ,g;NghJ> midj;J Njitfs;  

epiwNtwpaJ. vdNt> Muk;g rhj;jpakhd jPu;T ngwg;gLfpwJ. jPu;T 

toq;fgl;ljd; %yk;> 

,jw;fhd jPu;T gpd;tUkhW 

X12 = 6; X23 = 2; X24 = 6; X31 = 4; X33 = 6 
Mf;fpukpf;fg;gl;l fyq;fspd; nkhj;j vz;zpf;if = 5 < m + n – 1
nkhj;j nryT. = 6 × 2 + 2 × 2 + 6 × 0 + 4 × 0 + 6 × 2

= 12 + 4 + 12 = `28.
vLj;Jf;fhl;L 6.6: xU Muk;g mbg;gil rhj;jpakhd jPu;it jPu;khdpj;jy;.  

gpd;tUk; TPf;F Fiwe;j nryT Kiwfisg; gad;gLj;j Ntz;Lk;

.

jPu;T: Σai = Σbj vd;gjhy;> xU mbg;gil rhj;jpakhd jPu;T cs;sJ. 

X
13
 = Min (14>15) = 14 (,J Fiwe;j nrytpy; cs;s fyj;jpy; 

cs;sJ) cld; Gs;sp (1> 3) Kjy; xJf;fPL nra;a Fiwe;jgl;r 

nryT Kiwfis gad;gLj;JfpNwhk;.

,e;j xJf;fPL Kjy; tupir toq;fiy jPu;j;JtpLfpwJ. vdNt>  

Kjy; tupir ePf;fg;gl;lJ. Fiwf;fg;gl;l ml;ltizapy; ,Ue;J 

mLj;j xJf;fPL mLj;j Fiwe;jgl;r nryT tpiy Gs;spapy; (2> 3) 

nra;ag;gLfpwJ. ,J X23 = Min (1> 16) = 1 msTld; jd;dpr;irahf 

Nju;e;njLf;fg;gl;bUf;fpwJ. ,e;j 3 tJ neLtupir ,yf;F  

ntspNaWk;.Fiwe;jgl;rk; ml;ltizapy; ,Ue;J mLj;j Fiwe;j 

nrytpy; cs;s  Gs;sp (3> 4). ,jpy; xJf;fPL msT Min (4> 5) = 4 
cld; nra;ag;gLfpwJ.

,J ,yf;F D4 Njitg;ghl;il Kw;WfpwJ. ml;ltizapypUe;J 

,e;j 4 tJ neLtupiria ePf;f Ntz;Lk;. mLj;j xJf;fPL Gs;sp  



Rafw;gpj;jy; nghUs;;� 155

Fwpg;Gfs;

LPP rpwg;G topKiw(3> 2)> X
32

 = Min (1> 10) = 1  cld; 3 tJ Njhw;wj;ijj; jPu;j;JtpLfpwJ. 

vdNt> 3 tJ tupir Kbe;Jtpl;lJ. Fiwe;j ml;ltizapy; ,Ue;J 

mLj;j xJf;fPL (2>1) X
21
 = Min (6> 15) = 6 cld; toq;fg;gLfpwJ. 

,J 1 tJ neLtupir Njitia Klf;FfpwJ. vdNt> ,JTk; 

ml;ltizapy; ,Ue;J ePf;fg;gl;lJ.

,Wjpahf> msTNfhy; X 
22 = Min (9> 9) = 9 vd;w gf;fj;jpw;F  

(2> 2) xJf;fPL nra;ag;gLfpwJ. ,J tpspk;G Njitia G+u;j;jp nra;fpwJ. 

,e;j xJf;fPL gaz ml;ltizapy; gpd;tUkhW fhl;lg;gl;Ls;sJ:

gpd;tUk; ml;ltizapy; Muk;g mbg;gil rhj;jpakhd jPu;Tfis 

mspf;fpwJ.

,jw;fhd jPu;T gpd;tUkhW,
X13=14; X21=6; X22= 9; X23= 1; X32= 1; X34= 4
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LPP rpwg;G topKiw Nghf;Ftuj;J nryT,
	 = 14 × 1 + 6 × 8 + 9 × 9 + 1 × 2 + 3 × 1 + 4 × 2
	 = 14 + 48 + 81 + 2 + 3 + 8 = `156

6.4.3 nthnfy; Njhuha Kiw (VAM)

Muk;g topia fz;Lgpbg;gjw;F ,e;j topKiwfis gpd;gw;w Ntz;Lk;.

gb 1: xt;nthU tupir kw;Wk; neLtupirapy; cs;s rpwpa 

nrytpdq;fSf;F ,ilNaahd tpj;jpahrk;, mjhtJ jz;lidapd;  

nryitf; fz;lwpa Ntz;Lk;.

gb 2: gb 1 ,y; fhzg;gl;l mguhjq;fspy; mjpfgl;r jz;lidia 

Nju;T nra;aTk;. ,e;j mjpfgl;r jz;lid xd;Wf;F Nkw;gl;lJ 

vd;why;, (mjhtJ> xU Nghl;b rkepiyapy; ,Ue;jhy;) mtw;iw 

jd;dpr;irahf Nju;T nra;a Ntz;Lk;.

gb 3: gb 2 ,y; Nju;e;njLj;j tupirapy; my;yJ neLtupirapy; 

Fiwe;j nryitf; nfhz;l rpw;wiw fz;Lgpbf;f Ntz;Lk;. jpwd; 

kw;Wk; Njitfis ,e;jr; nry;Yf;F xJf;Fq;fs;.

gb 4: Kw;wpYk; jPu;e;JtpLk; tupir my;yJ neLtupiria ePf;f 

Ntz;Lk;. Fiwf;fg;gl;l Nghf;Ftuj;J ml;ltizf;F neLtupir 

kw;Wk; tupir jz;lidfis fzf;fpl;L> gpd;du; gbKiw 2 f;F 

nry;yTk;. vy;yh tpspk;G NjitfSk; jpUg;jpfukhf ,Uf;Fk; tiu 

,e;j eilKiwia kPz;Lk; nra;a Ntz;Lk;.

Fwpg;G: neLtupir jPu;e;Jtpl;lhy;> tupirapy; jz;lidfis khw;w 

gad;gLj;jg;gLfpwJ.

vLj;Jf;fhl;L 6.7: VAM I gad;gLj;jp gpd;tUk; Nghf;Ftuj;J rpf;fYf;F 

Muk;g mbg;gil rhj;jpakhd jPu;itf; fz;lwpaTk;.

jPu;T: Σai = Σbj = 950 vd;gjhy; gpur;rid rkepiyahdJ kw;Wk; 

gpur;ridf;F xU rhj;jpakhd jPu;thf cs;sJ.

Kjypy; tupir kw;Wk; neLtupir PI Fiwe;j kw;Wk; mLj;j Fiwe;j 

nryT Mfpatw;wpw;F ,ilNa cs;s NtWghl;ilf; fhz  Ntz;Lk;. 

mjpfgl;r jz;lidahf 5 toq;fg;gLfpwJ. jd;dpr;irahf Kjy;  

neLtupiria Nju;T nra;a Ntz;Lk;. ,e;j neLtupirapy; Fiwe;jgl;r 
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LPP rpwg;G topKiwnryT ngau; (1> 1) nfhz;l Gs;spfis Nju;T nra;a Ntz;Lk;. 

Fiwe;jgl;rk; (mjhtJ, Min 250> 200) = 200 vDk; ,e;j fyj;jpw;F 

xJf;f Ntz;Lk;. ,j;Jld; Kjy; neLtupir KbtilfpwJ. ,jpy;  

neLtupiria ePf;f Ntz;Lk;. neLtupir ePf;fg;gl;ljhy;, tupir epuy; 
jz;lid PII- ,y; mNj khw;wj;jpy; cs;sJ. fPNo nfhLf;fg;gl;Ls;s 

ml;ltizapy; kPjKs;s xJf;fPLfis ,e;j Kiwapy; njhlu  

Ntz;Lk;.

,Wjpapy; gpd;tUk; mbg;gil ml;ltizapy; fhl;lg;gLk; Muk;g 

mbg;gilahdJ rhj;jpakhd jPu;thf mikfpwJ.

m+ n -1 = 3 + 4 + 1 - 1 f;F rkkhf ,Uf;Fk; 6 Neu;kiw RahjPd 
xJf;fPLfs; cs;sd. ,e;j jPu;T xU mbg;gil rPuopT jPu;Tf;fhd jPu;T 

vd;W cWjpg;gLj;JfpwJ.

∴ Nghf;Ftuj;J nryT

= 11 × 200 + 13 × 50 + 18 × 175 + 10 × 125 + 13 × 275 + 10 × 125



158� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

LPP rpwg;G topKiw = 12,075.
vLj;Jf;fhl;L 6.8: VAM gad;gLj;jp gpd;tUk; TP f;F Muk;g jPu;T 

fz;Lgpbf;fTk;.

jPu;T: Σai = Σbj vd;gjhy;, ,e;j fzf;F rkepiy TP vdg;gLk;. vdNt>  
,jw;F xU rhj;jpakhd jPu;T cs;sJ.

,Wjpahf> gpd;tUk; ml;ltizapy; nfhLf;fg;gl;l Muk;g 

mbg;gil rhj;jpakhd jPu;T fpilj;Js;sJ.

RahjPdkhd vjpu;kiw my;yhj xJf;fPLfs; 

m + n – 1 = 3 + 4 – 1 = 6.
,e;j jPu;T mbg;gil rhj;jpakw;w rPuopT vd;W cWjpnra;ag;gLfpwJ.

∴ Nghf;Ftuj;J nryT
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LPP rpwg;G topKiw= 3 × 45 + 4 × 30 + 1× 25 + 2 × 80 + 4 × 45 + 1 × 75
= 135 + 120 + 25 + 160 + 180 + 75
 = ` 695.

6.5 MODI Kiw:

,e;j cfe;j Nrhjidia nra;a> ehk; jpUj;jg;gl;l tpepNahf Kiw 

(MODI) gw;wp tpthjpf;f Ntz;Lk;. gpd;tUk; cfk Nrhjidia elj;j 

MODI Kiwapy; gy;NtW eltbf;iffis Nkw;nfhs;syhk;.

MODI Kiw:

gb 1: %d;W Kiwfspy; VNjDk; xd;iwg; gad;gLj;jp TP apd; Muk;g 

mbg;gil rhj;jpakhd jPu;itf; fz;lwpa Ntz;Lk;.

gb 2: vz;fspd; njhFg;ig fz;Lgpbf;f>  xt;nthU ui kw;Wk; vj 
tupir kw;Wk; epuyhdJ xt;nthU Mf;fpukpg;G rpw;wiwf;Fk;  

ui + vj = Cij jpUg;jpfukhf ,Uf;f Ntz;Lk;. ,ij njhlq;f> mjpfgl;r 

vz;zpf;ifapyhd xJf;fPL nfhz;l VNjDk; xU tupir my;yJ  

neLtupirapy;  cs;s xU vz; '0' I xJf;fPL nra;a Ntz;Lk;. 

xJf;fPLfspd; mjpfgl;r xJf;fPL xd;Wf;F Nkw;gl;ljhf ,Ue;jhy;> 

VNjDk; xd;iw jd;dpr;irahf Nju;e;njLf;f Ntz;Lk;.

gb 3: xt;nthU ntw;W (jpwf;fg;glhj) nry;y;pw;Fk;> me;j fyj;jpd; 

fPo; ,lJ %iyapy; vOJk; $l;L njhif ui kw;Wk; Vj If; fz;lwpa 

Ntz;Lk;.

gb 4: xt;nthU ntw;W rpw;wiwapd; epfu kjpg;gPl;L kjpg;G  

Δij = Cij- (ui + vj)ia  fz;Lgpbf;f Ntz;Lk; kw;Wk; mJ me;j 

rpw;wiwapd; fPo; tyJ %iyapy; vOjg;gl;bUf;Fk;. ,e;j gbepiy> 

cfe;j Kbit nfhLf;fpwJ.

(i) midj;J Δij> 0 (mjhtJ> epfu kjpg;gPl;L kjpg;G) vd;why; mq;F 

cfe;j kw;Wk; xU jdpg;gl;l jPu;T fpilf;Fk;.

(ii) Δij ≥ 0 vd;why;> jPu;T rupahdJ> Mdhy; xU khw;W jPu;T cs;sJ.

(iii) Fiwe;jJ xU Δij <0 vd;why;> jPu;T cfe;jjhf ,y;iy. ,e;j 

tp\aj;jpy;> mLj;j gbahf> nkhj;j Nghf;Ftuj;J nrytpdj;ij 

Nkk;gLj;j Ntz;Lk;.

gb 5: Δij ,d; kpf vjpu;kiw kjpg;igf; nfhz;l ntw;W rpw;wiw 

Nju;e;njLf;f Ntz;Lk;. ,e;j rpw;wiwapy; ,Ue;J Nfhz rpw;wiw 

Mf;fpukpf;fg;gl;l epiyapy; fpilkl;l kw;Wk; nrq;Fj;J NfhLfs; 

tiutjd; %yk; %ba ghijia tiua KbAk;. milahsk; '+' 
kw;Wk; '–' Mfpatw;iw khw;wpaikj;J> vjpu;kiw milahsk; nfhz;l 

rpw;wiwapypUe;J Fiwe;jgl;r xJf;fPl;ilf; fz;lwpa Ntz;Lk;. ,e;j 

xJf;fPL, Neu;kiw milahsk; nfhz;l xJf;fPLf;F Nru;f;fg;gl 

Ntz;Lk;. NkYk;, vjpu;kiw FwpaPl;il itj;jpUg;gjpypUe;J tpyf;Fjy; 
Ntz;Lk;.
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LPP rpwg;G topKiw gb 6: Ke;ija gb xd;W (my;yJ mjw;F Nkw;gl;l) Mf;fpukpf;fg;gl;l 

rpw;wiw fhypahfTk;> xU ntw;W rpw;wiw Mf;fpukpg;ghsuhfTk; 

cUthf;Ftjd; %yk; xU rpwe;j jPu;it mspf;fpwJ. ,e;j Gjpa 

mbg;gil xJf;fPL gb 2 y; ,Ue;J kPz;Lk; xU cfe;j mbg;gil 

rhj;jpakhd jPu;it ngWfpwJ.

vLj;Jf;fhl;L 6.9: gpd;tUk; Nghf;Ftuj;J rpf;fiy jPu;f;fTk;.

jPu;T: VAM I gad;gLj;Jtjd; %yk; Muk;g mbg;gil rhj;jpakhd 

jPu;it fhz KbAk; vd;gjhy;, Σai = Σbj nfhLf;fg;gl;l TP  
rkepiyahd xd;W. vdNt> xU rhj;jpakhd jPu;T cs;sJ. 

,Wjpahf> gpd;tUk; ml;ltizapy; nfhLf;fg;gl;l Muk;g 

mbg;gil rhj;jpakhd jPu;T ekf;F fpilj;Js;sJ.
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,e;j ml;ltizapy;> vjpu;kiwahd rhu;gw;w xJf;fPLfspd; vz;zpf;if 
6 = m + n - 1 = 3 + 4 -1 MFk;.

vdNt> jPu;T vd;gJ jPq;fw;w mbg;gil MFk;.

= 11 × 13 + 3 × 14 + 4 × 23 + 6 × 17 + 17 × 10 + 18 × 9 = ` 711.
Muk;g cfe;j jPu;T fhz: cfe;j jPu;itj; jPu;khdpf;f MODI Kiwia 

gad;gLj;JfpNwhk;. xt;nthU ui kw;Wk; vj tupir kw;Wk; epuy;fspd; 

xt;nthU Mf;fpukpg;G rpw;wiwf;Fk; ui + vj = Cij cld; cs;s vz;fspd; 

njhFg;ig jPu;khdpf;fpNwhk;. ehk; Muk;gpf;f> u2 = 0 - 2 tJ tupirapy; 
mjpfgl;r xJf;fPL cs;sJ.

,g;nghOJ> xt;nthU ntw;W rpw;wiwf;Fk; nkhj;j ui kw;Wk; vj 
fz;lwpe;J> me;j rpw;wiwapd; fPo; ,lJ %iyapy; cs;spl Ntz;Lk;.

21 2 1 1 1

23 2 3 3 3

24 2 4 4 4

14 1 4 1 1

33 3 3 3 3

17 0 17 17
14 0 14 14
23 0 23 23

13 23 13 10
18 14 18 4

C u v v v
C u v v v
C u v v v
C u v u u
C u v u u

= + = = + = ⇒ =
= + = = + = ⇒ =
= + = = + = ⇒ =
= + = = + = ⇒ =
= + = = + = ⇒ =

mLj;J> ehk; epfu kjpg;gPLfis Δij = Cij - (ui + vj) xt;nthU 
xw;Wikaw;w rpw;wiwiaAk; fz;Lgpbj;J> me;j rpw;wiwapd; fPo; tyJ 

%iyapy; cs;spl Ntz;Lk;.
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midj;J Δij> 0 vd;gjhy;> jPu;T cfe;j kw;Wk; jdpj;JtkhdJ. 

cfe;j jPu;T,

14 21 23 24 32 3311; 6; 3; 4; 10; 9X X X X X X= = = = = =
Fiwe;jgl;r Nghf;Ftuj;J nryT>

=11 13 17 6 3 14 4 23 10 17 9 18× + × + × + × + × + × = ` 711

Nghf;Ftuj;J rpf;fypy; FiwghL

TP vjpu;kiwahd RahjPd xJf;fPLfspd; vz;zpf;if m + n - 1 tpl 
Fiwthf ,Ue;jhy;> m vd;gJ Njhw;wq;fspd; vz;zpf;if (tupir) 

kw;Wk; n vd;gJ ,lq;fspd; vz;zpf;if (gj;jpfs;) MFk;. mq;F, rPuopT 
Vw;gLk;. ,J Muk;g fl;lj;jpy; my;yJ mLj;jLj;j kWnjhlf;fj;jpy; 

elf;Fk;.

,e;j rPuopit jPu;f;f> ehk; gpd;tUk; topKiwfis gpd;gw;w Ntz;Lk;.

gb 1: ntw;W rpw;wiw kj;jpapy; Fiwe;j nryT nfhz;l xU ntw;W 

rpw;wiw Nju;T nra;tjd; %yk; xU Rje;jpukhd epiyia ngw 

KbAk;. ,e;j rpw;wiw xd;Wf;F Nky; ,Ue;jhy; jd;dpr;irahf Nju;T 

nra;a Ntz;Lk;.

gb 2: gb 1 ,y; Nju;e;njLf;fg;gl;l rpw;wiwf;F rpwpa Neu;kiw msT 
ε> 0 I xJf;fPL nra;fpNwhk;.

‘ε’ nfhz;bUf;Fk; rpw;wiwfs; kw;w Mf;fpukpf;fg;gl;l 

rpw;wiwfisg; Nghy elj;jg;gLk;NghJ rPuopT xd;W (NkYk;) mjd;gb 

mjDld; Nru;j;J ePf;fg;gl;lJ. ,e;j khw;wpaikf;fg;gl;l jPu;tpw;fhf> 

MODI Kiwapyhd gzpfis xU cfe;j jPu;T ngWk; tiu ehk; 

gpd;gw;WNthk;.

vLj;Jf;fhl;L 6.10: Fiwe;jgl;rk; Nghf;Ftuj;J rpf;fiy jPu;f;fTk;.
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LPP rpwg;G topKiwjPu;T: Σai = Σbj vd;gjhy; fzf;F rkepiyahd TP. vdNt> xU 

rhj;jpakhd jPu;T cs;sJ. tl Nkw;F Jiz Ml;rpapd; Muk;g jPu;T 

,q;F fhzg;gLfpwJ.

Mf;fpukpf;fg;gl;Ls;s rpw;wiwfspd; vz;zpf;if = 5 = m + n - 1 
kw;Wk; midj;J xJf;fPLfSk; RahjPdkhdit vd;gjhy;, ekf;F xU 
Muk;g mbg;gil rhj;jpakhd jPu;T fpilf;Fk;.

Muk;g Nghf;Ftuj;J nryT>

10 2 4 10 5 1 10 3 1 30 20 40 5 30 30 125= × + × + × + × + × = + + + + =

cfe;j jPu;T (Nkhb topKiw) fz;Lgpb: MODI Kiwiag; 

gad;gLj;Jtjw;F Ke;ija ml;ltiziag; gad;gLj;JfpNwhk;.  

Ui + vj = Cij vz;fspd; Ui kw;Wk; Vj Mfpatw;iwf; nfhz;bUg;gijf; 

fhz  Ntz;Lk;. njhlf;fj;jpy;> xJf;fPLfspd; mjpfgl;r vz;zpf;if 2 

MFk;> xd;Wf;F Nkw;gl;l tupir kw;Wk; neLtupirapy;> jd;dpr;irahf 

epuy; 1 I Nju;e;njLj;J> ,e;j neLtupirapy; xU vz; 0 I xJf;f 
Ntz;Lk;.mjhtJ> v1 = 0. kPjKs;s vz;fs; gpd;tUkhW ngwyhk;.

( )

11 1 1 1 1

21 2 2 2

22 2 2 2 2

32 3 2 3 2

33 3 3 3 3

2 0 2 2
4 4 0 4
1 1 1 4 3
3 3 3 3 6
1 1 1 6 5

C u v u u
C u v u
C u v v u
C u v u v
C u v v u

= + = = + = ⇒ =
= + = ⇒ = − =
= + = ⇒ = − = − = −

= + = = = − = − − =

= + = = = − = − = −

Jtf;f ml;ltiz
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LPP rpwg;G topKiw

xt;nthU ntw;W rpw;wiwf;Fk; uj kw;Wk; vj njhifiaf; 
fz;lwpe;J> me;j rpw;wiwapd; fPo; ,lJ %iyapy; vOj Ntz;Lk;. 

epfu kjpg;gPLfisf; fz;lwpa Δij = Cij - (ui + vj) xt;nthU ntw;W 
rpw;wiwf;Fk; kw;Wk; rpw;wiwapd; fPo; tyJ %iyapy; cs;spl 

Ntz;Lk;.

rpw;wiw (3> 1) vjpu;kiw Δ ij kjpg;igf; nfhz;bUg;gjhy;, ,e;j 
jPu;T cfe;jjhf ,y;iy. ,e;j rpw;wiwia (3> 1) xU xJf;fPL 

nra;ag;gl;l rpw;wiwahf cUthf;Ftjd; %yk; xJf;fPLfis 

Nkk;gLj;JfpNwhk;. ,e;j rpw;wiwapypUe;J xU %ba ghijia ,Oj;J> 
‘+’ kw;Wk; ‘-’ khwp milahsk; fhz Ntz;Lk;. Fiwe;jgl;r xJf;fPL  

(10> 10) = 10 toq;fpAs;Nshk;. vdNt> ehk; ,U Mf;fpukpg;G rpw;wiwfis 

ngWfpNwhk;. 

(2> 1) (3> 2) fhypahfTk;> rpw;wiw (3> 1) Mf;fpukpf;fg;gl;L>  

rPuopit tpistpf;Fk;. rPuopT mLj;jLj;j kWnra;if gw;wp tpthjpf;fpwJ. 

xJf;fg;gl;l rpw;wiw vz;zpf;if = 4 <m + n - 1 = 5.
ehk; rPuopit ngWfpNwhk;. fhypahd rpw;wiwia  

(1> 2) Nru;f;f Ntz;Lk; kw;Wk; ε> 0 I xJf;f Ntz;Lk;. ,e;j 

rpw;wiw (1> 2) Nru;f;fg;gLfpwJ. Vnddpy;, rPuopitj; jPu;f;f ,uz;L  

topKiwfis mJ G+u;j;jp nra;fpwJ. Kjy; tupirapy; xU vz; 0 

I xJf;f Ntz;Lk;. mjhtJ, u1 = 0 gpd;tUkhW kPjKs;s vz;fs; 

fpilf;Fk;.

( )

11 1 1 1 1

12 1 2 2

31 3 1 3 1

33 3 3 3 3

22 2 2 2 2

2 2 2 0 2
2 2 0 2
1 1 1 2 1
1 1 1 1 2
1 1 1 2 1

C u v v u
C u v v
C u v u v
C u v v u
C u v u v

= + = = = − = − =
= + = ⇒ = − =
= + = ⇒ = − = − = −

= + = = = − = − − =

= + = ⇒ = − = − = −
mLj;J> ntw;W rpw;wiwf;fhd uj kw;Wk; Vj Mfpatw;iwf; 

fz;lwpe;J> me;j rpw;wiwapd; fPo; ,lJ %iyapy; cs;spl Ntz;Lk;.
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LPP rpwg;G topKiwxt;nthU ntw;W rpw;wiwf;Fk; epfu kjpg;gPL Δij = Cij (ui + vj) kw;Wk; 
rpw;wiwapd; tyJ fPo; %iyapy; cs;spl Ntz;Lk;.

kWnra;if ml;ltiz:

khw;wpaikf;fg;gl;l jPu;T gpd;tUk; ml;ltizapy; 

nfhLf;fg;gl;Ls;sJ. midj;J Δij> 0 cfe;j epiyikia G+u;j;jp 

nra;Ak; NghJ, ,e;j jPu;T cfe;jJ kw;Wk; jdpj;JtkhdJ vd;W 

$Wfpd;Nwhk;

X11 = 10: X22 = 15; X33 = 30; X12 = ε; X31 = 10

nkhj;j njhif = 10 × 2 + 2 × ε + 15 × 1 + 10 × 1 + 30 × 1

		  = 75 + 2 ε = ` 75.

rkepiyaw;w Nghf;Ftuj;J:

Σai ≠ Σbj vd;why; nfhLf;fg;gl;l TP rkepiyaw;wjhff; 

$wg;gLfpwJ. mjhtJ> nkhj;j mspg;ghdJ nkhj;j Njitf;F  

rkkhdjhf ,Uf;fhJ.

,uz;L rhj;jpakhd tof;Ffs; cs;sd.u

tof;F (i): 

1 1
( )

m n

j
i j

ii ai b
= =

>∑ ∑

nkhj;j mspg;G nkhj;j tpiyapy; Fiwthf ,Ue;jhy;> xU Nghyp 

%yj;ij (tupir) G+[;[pa tpiyapy; nryT mzpf;Fs; Nru;f;fg;gLk;; 

vQ;rpa Nfhupf;if ,e;j Nghyp Mjhuj;jpw;fhd (Njhw;wk;) tpspk;G 



166� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

LPP rpwg;G topKiw Njitahf cs;splg;gLfpwJ. vdNt> rkepiyaw;w Nghf;Ftuj;J 

fzf;F xU rPuhd TP ahf khw;wg;gLfpwJ.

tof;F 
1 1

( )
m n

j
i j

ii ai b
= =

>∑ ∑

vdNt> nkhj;j NjitahdJ nkhj;j mspg;ig tpl mjpfkhf 

cs;sJ. ,e;j tof;fpy;> rkepiyaw;w TP G+[;[pa tpiyAld; xU 
Nghyp ,yf;if (neLtupir) Nru;g;gjd; %yk; xU rkr;rPu; TP Mf 

khw;wg;gl KbAk;. mjpfg;gbahd toq;fy; Nghyp ,yf;fpw;fhd tpspk;G 

Njit vd;W cs;splg;gLfpwJ.

vLj;Jf;fhl;L 6.11: Nghf;Ftuj;J fzf;if jPu;f;f> myF Nghf;Ftuj;jpd; 

NghJ Vw;gLk; nryTfs;> Nfhupf;iffs; kw;Wk; nghUl;fs; fPNo 

jug;gl;Ls;sd:

jPu;T: nkhj;j toq;fy; Σai = 195 I tpl nkhj;j Nfhupf;if Σbj = 215 
mjpfkhf ,Ug;gjhy;> fzf;F rkepiyaw;w TP MFk;.

xU rkkhd TP ia xU Nghyp Njhw;wj;jpy; O4 mwpKfg;gLj;jp> 

G+[;[paj;Jld; 215 - 195 = 20 myFfSf;F rkkhf toq;f Ntz;Lk;. 

vdNt> khw;wpaikf;fg;gl;l fzf;F gpd;tUkhW:

,e;j fzf;F rkr;rPu; epiyapy; ,Ug;gjhy;> ,e;j fzf;Ff;F 

jPu;T cz;L. VAM I gad;gLj;Jtjd; %yk; Muk;g jPu;T fpilf;Fk;. 
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rpf;fYf;F Njitahd Muk;g jPu;Tfs;>

m + n - 1 f;F rkkhf 7 RahjPdkw;w vjpu;kiw xJf;fPLfs; 
cs;sd. vdNt> jPu;T vd;gJ xU rPuopT my;y.

nkhj;j Nghf;Ftuj;J nryT 

 
6 65 5 1 5 30 2 25 4 25 7 45 20 0
1010

= × + × + × + × + × + × + ×
=

cfe;j jPu;T fz;Lgpbf;f: Ke;ija ml;ltizapy; MODI Kiwapd; 

gbfis gad;gLj;JfpNwhk;.
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vy;yh 0ij∆ ≥  vd;gjhy;> jPu;Tf;F cfe;jjhf ,y;iy kw;Wk; 

Gs;sp (3>1)-ia mwpKfg;gLj;Jtjhy;> ,e;j Gs;sp Δij kpf vjpu;kiw 

kjpg;igf; nfhz;bUf;Fk;. (65> 30> 25) toq;fpa Fiwe;jgl;r xJf;fPl;il 

Nru;j;jy; kw;Wk; fopj;jypd; %ykhf jPu;Tfis khw;wpaikf;fpd;Nwhk;. 

mt;thW nra;Ak;NghJ Mf;fpukpf;fg;gl;l Gs;sp (3> 3) fhypahfpwJ.

Kjy; kWguprPyid ml;ltiz

RahjPd xJf;fPLfspd; vz;zpf;if m + n - 1 f;F rkkhf 

,Ug;gjhy;> jPu;T cfe;jjh vd;gij rupghu;f;fpNwhk;.

midj;J Δij≥0 vd;gjhy;> jPu;T cfe;jjhf ,Uf;Fk;. mt;thW 

,y;iynadpy;, Δ
14
 = 0 vd xU khw;W jPu;thf cs;sJ. vdNt 

cfe;j xJf;fPL toq;fg;gLfpwJ>

11 12 22 23 31 34 4140; 30; 5; 50; 25; 45; 20X X X X X X X= = = = = = =

cfe;j Nghf;Ftuj;J nryT>

6 40 1 30 5 5 2 50 10 25 7 45 0 20= × + × + × + × + × + × + ×

=`960
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cq;fs; Kd;Ndw;wj;ijr; rupghu;f;fTk;

1. Nghf;Ftuj;J rpf;fy; vd;why; vd;d?

2. xU Nghf;Ftuj;J rpf;fypd; Fwpf;Nfhis miltjw;F vijj; 

njupe;J nfhs;s Ntz;Lk;?

3. LPP jPu;T El;gk; xU Nghf;Ftuj;J rpf;fiy jPu;g;gjw;F 

gad;gLj;jg;gLtjpy;iy vd;gjw;fhd fhuzq;fis vOJf.

4. MODI Kiwapd; Nehf;fk; vd;d?

6.6 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1. gaz rpf;fy;> gy;NtW tiffspy; xNu Neuj;jpy; xNu  

khjpupahd nghUl;fspd; gazj;ij> Fiwe;jgl;r tpiyapy; 

ntt;NtW ,lq;fSf;F gy;NtW %yq;fspd; %yk; Nrfupf;fpwJ.

2. Nehf;fq;fis mila> xUtu; mwpe;J nfhs;s Ntz;bait: 

(i) fpilf;Fk; nghUl;fs; kw;Wk; ,lk; (ii) ,yf;F kw;Wk; 

Nfhupf;ifapd; msTNfhy; (iii) gy;NtW gFjpfspypUe;J 

gy;NtW ,lq;fSf;F xU ruf;Fg; nghUl;fis vLj;Jr; nry;Yk; 

nryTfs; Mfpait.

3. m + n - 1 rkd;ghLfs;> m Njhw;wk; kw;Wk; n ,lq;fSldhd 

xU gaz rpf;fypy; cs;sd. xt;nthU rkd;ghl;bw;Fk; xU 

nraw;if khwpidr; Nru;g;gjd; %yk;> mjpf vz;zpf;ifapyhd 

khwpfs; Njhd;Wfpd;wd.

(i) rpf;fy; %yq;fs; m kw;Wk; n ,yf;Ffs; kw;Wk;  
m + n - 1 rkd;ghLfs; cUthf;fg;glyhk; vd;why;>  

fzpdpapd; fzf;fPL jpwd; mjpfkhf ,Uf;fyhk;. vdNt 

TP I rupnra;a LPP jPu;T gad;gLj;jg;gltpy;iy.
(ii) gy fl;Lg;ghLfs; cs;s Fzfk; Xij xw;Wikahf cs;sJ. 

,j;jifa El;gj;jpw;F> gaz El;gk; vspa Kiwia 

tpl kpfTk; vspjhf cs;sJ.

(iii) TP Fwpf;Nfhs; nray;ghL FiwfpwJ. mNjrkak;> vspa 

Kiw mjpfgl;r rpf;fYf;F Vw;wJ.

4. gaz rpf;fypd; cfe;j jPu;it ngw MODI Kiwapd; Nehf;fk; 

gad;gLfpwJ.

6.7 RUf;fk;

•• gaz rpf;fy; gy;NtWgl;l ,lq;fspy; gy;NtW %yq;fspy; 

Nrkpj;J itf;fg;gl;l xNu khjpupahd nghUl;fspd; Fiwe;jgl;r 

tpiy MFk; kw;Wk; ,J xU Jiz tFg;G. mjhtJ> Neupay; 

jpl;l Kiw (LPP) MFk;.
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LPP rpwg;G topKiw •• xU gaz rpf;fypd; Muk;g jPu;T %d;W tpjpKiwfshd> tl Nkw;F 

%iy tpjp> Fiwe;j nryT Kiw my;yJ Nthn[y; Njhuhakhd 

Kiw (VAM) Mfpatw;iwg; gad;gLj;jp fhzg;gLfpwJ. ,e;j 

topiag; ngWk; jPu;thdJ cfe;j jPu;Tf;F kpfTk; neUf;fkhf 

,Ug;gjhy; filrpahf Kd;Dupik mspf;fg;gLfpwJ.

•• cfe;j jPu;Tfis ngWtjw;Fk;> Nrhjidfis Nkw;nfhs;Stjw;Fk; 
MODI Kiw gad;gLj;jg;gLfpwJ.

•• tupir kw;Wk; epuy; njhifia (tpspk;G Njit) G+u;j;jp nra;Ak; 

ve;jnthU vjpu;kiw xJf;fPLfSk; (Xij> 0) xU rhj;jpakhd 

jPu;T vd;W miof;fg;gLfpwJ.

•• vjpu;kiw xJf;fPLfspd; vz;zpf;if m + n - 1 f;F rkkhf ,Ue;jhy;, 
xU rhj;jpakhd jPu;T mbg;gil jPu;T vd;W miof;fg;gLfpwJ. 

mq;F> m vd;gJ tupirfspd; vz;zpf;if kw;Wk; n gaz 

ml;ltizapy; cs;s neLtupirfspd; vz;zpf;if MFk;.

•• m Njhw;wq;fs; kw;Wk; n ,lq;fisf; nfhz;bUf;Fk; gaz 

rpf;fYf;F ve;j rhj;jpakhd jPu;Tk; ,y;iy. mJ> m + n - 1 
Mf;fpukpf;fg;gl;Ls;s nry;fs; kw;Wk; xt;nthU xJf;fPL RahjPd 

gjtpfspy; ,Ue;jhy;> rPuopT vdf; $wg;gLfpwJ.

•• gazk; nra;Ak; tpw;gidahsupd; Nehf;fkhdJ, mtuJ nkhj;j 

gaz Neuk; Fiwf;fg;gLtijg; NghyNt ghu;itapLtjw;fhd 

tupirKiwiaAk; Nju;e;njLf;f Ntz;Lk;.

•• Nghf;Ftuj;J ml;ltizapy; cs;s Gs;spfis Mf;fpukpf;fg;gl;l 

Gs;spfs; kw;Wk; jilaw;w Gs;spfs; vd tifg;gLj;jyhk;. 

Nghf;Ftuj;J ml;ltizapy; cs;s xJf;fg;gl;l Gs;spahdJ 

Mf;fpukpf;fg;gl;l Gs;spfs; vd;W miof;fg;gLfpd;wd. NkYk,; 
xU Nghf;Ftuj;J ml;ltizapy; cs;s fhypahd Gs;spfs; 

jilaw;w Gs;spfs; vd;Wk; miof;fg;gLfpd;wd.

•• xU TP-MdJ ve;j Muk;g mbg;gilahd jPu;Tf;Fk; cfe;j 

Nrhjidia Nkw;nfhs;syhk;. mj;jifa xJf;fPLfis  

m + n - 1 my;yhj vjpu;kiw xJf;fPLfs; cs;sd. mq;F m 
Mf;]pd; vz;zpf;iffs; kw;Wk; n ,yf;Ffspd; vz;zpf;iffs; 

cs;sd. NkYk;> ,e;j xJf;fPL RahjPd gjtpfspy; ,Uf;f 

Ntz;Lk;.

•• xU TP-,y;> vjpu;kiwahd RahjPd xJf;fPLfspd; vz;zpf;if 

m + n - 1-I tpl Fiwthf ,Ue;jhy;> m vd;gJ %yq;fspd; 

vz;zpf;if (tupirfs;) kw;Wk; n vd;gJ ,lq;fspd; vz;zpf;if 

(neLtupirfs;) xU rPuopthf cs;sJ. ,J kWnjhlf;fk; 

my;yJ mLj;jLj;j Muk;g fl;lj;jpy; elf;Fk;.

•• Σai ≠ Σbj vd;why;> nfhLf;fg;gl;l TP rkepiyaw;wjhf $wg;gLfpwJ> 
mjhtJ> nkhj;j toq;fy; nkhj;j Njitf;F rkkhdjhf ,y;iy.

•• xU flj;jy; khjpupahf gy;NtW Fwpg;gpl;l ,lq;fSf;F gy;NtW 

Fwpg;gpl;l nghUs;fs; toq;fg;gLfpd;wd. nghUshjhuk; vd;gJ 
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LPP rpwg;G topKiwfg;gy; topahf Mjhuq;fs; kw;Wk; ,lq;fSf;fpilNa ,Uf;Fk; 

,ilepiy Kidaq;fis fle;J nry;tjhFk;.

6.8 Kf;fpa fUj;Jg;gbkq;fs;

•• rhj;jpakhd jPu;T: ve;j mstpyhd i vjpu;kiw xJf;fPLfspd; 
ve;jnthU njhFjpAk; xU ,yf;F J f;F (Xij> 0) ,lkhw;wk; 
nra;ag;gl;L> tupir kw;Wk; gj;jpapd; njhifia jpUg;jpg;gLj;JtJ 

xU rhj;jpakhd jPu;T MFk;.

•• jPq;fw;w mbg;gil jPu;T: m Njhw;wk; kw;Wk; n ,lq;fisf; 

nfhz;bUf;Fk; xU Nghf;Ftuj;J rpf;fYf;F ve;j rhj;jpakhd 

jPu;Tk; jpirNtw;Wf;F my;yhjJ vd mwpag;gLfpwJ. ,jpy; 

m + n - 1 Mf;fpukpf;fg;gl;Ls;s Gs;spfs; kw;Wk; xt;nthU 

xJf;fPLfSk; RahjPd epiyfspy; cs;sJ.

•• mbg;gil rhj;jpakhd jPu;itf; Fiwj;jy;: m + n - 1 my;yhj 

vjpu;kiw xJf;fPLfis tpl Fiwthd xU mbg;gil rhj;jpakhd 

jPu;thfNt cs;sJ.

6.9 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1. rkepiyaw;w Nghf;Ftuj;J rpf;fy; vd;why; vd;d?

2. xU rkepiyaw;w Nghf;Ftuj;J rpf;fiy ePq;fs; vt;thW  

rkepiyAld; khw;WtPu;fs;?

3. tl Nkw;F Nfhz tpjpapd; rpwg;Gfs; kw;Wk; tuk;Gfis 

gl;baypLq;fs;.

4. Nthn[ypd; Njhuha Kiwapy; KbT kpfTk; nghUshjhu  

njhlf;f mbg;gil jPu;Tf;F toptFf;fpwJ. vg;gb?

5. xU rkepiy Nghf;Ftuj;J fzf;fpy; my;yhj mbg;gil khW-

ghLfspd; vz;zpf;if vd;d?

6. tl Nkw;F Nfhz tpjpia ifahSk; NghJ> mLj;j  

neLtupirapy; mLj;j Gs;spf;F xU efu;T vd;gJ vg;NghJ 

tUk;?

7. midj;J fhypahd Gs;spfspd; kjpg;G epfu khw;wk; my;yhj 

vjpu;kiwapd; NghJ vd;d tifahd jPu;T fpilf;Fk;?

neL tpil tpdhf;fs;

1. Nghf;Ftuj;J fzf;fpy; rhj;jpakhd jPu;T> mbg;gil jPu;T> rPuopT 

my;yhj jPu;T> cfe;j jPu;it tiuaWf;f.

2. cjhuzq;fSld; gpd;tUtdtw;iw RUf;fkhf tpsf;Fq;fs;:

(i) tl Nkw;F Nfhz tpjp

(ii) Fiwe;j nryT Kiw



172� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

LPP rpwg;G topKiw (iii) Nthn[ypd; Njhuha Kiw

3. xU Nghf;Ftuj;J fzf;fpd; rk Mw;wy; epiyia tpsf;Fq;fs;. 

mij jPu;f;f xU Kiwia tptupf;fTk;.

4. gpd;tUk; Kiwfis gad;gLj;jp Nghf;Ftuj;J fzf;fpw;F Muk;g 

jPu;T ngWf.

	 (i) tlNkw;F Nfhz tpjp (ii) Fiwe;j nryT Kiw (iii) VAM
,yf;F

5. Nthn[ypd; Njhuha Kiwiag; gad;gLj;jp gpd;tUk; Nghf;Ftuj;J 

fzf;if jPu;f;fTk;.

fplq;F

6.10 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

kfd;fs;.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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epfo;jfT Nfhl;ghL

myF 7 epfo;jfT Nfhl;ghL

mikg;G

7.0 mwpKfk; 

7.1 Nehf;fq;fs; 

7.2 fUj;J mwpKfk;: tsu;r;rp 

7.2.1 khjpup ,lk; Fwpj;j fUj;J> khjpup Gs;spfs; kw;Wk; 

epfo;Tfs; 

7.3 epfo;jfT tiffs;: njhopypy; epfo;jfT gad;Kiw 

7.4 tupirtFjp kw;Wk; Nru;f;if 

7.4.1 tupirtFjp

7.4.2 Nru;khdk;

7.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

7.6 RUf;fk;

7.7 Kf;fpa fUj;Jg;gbkq;fs;

7.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

7.9 NkYk; gbf;f

7.0 mwpKfk;

,e;j myfpy; epfo;jfT gw;wpa gy;NtW Nfhl;ghLfis ePq;fs; fw;Wf; 

nfhz;L> NkYk; Gs;spapay; fzf;fPLfspy; epfo;jfT kpf Kf;fpakhd 

fUtpahf fUjg;gLtJ Vd; vd;gijg; Gupe;Jnfhs;tPu;fs;. epfo;jfT 

vd;gJ ,ilA+whd topKiwfspy; xd;W> vdNt mbg;gilf; fUj;Jf;fs; 

kl;LNk ,e;j myfpy; tpthjpf;fg;gLk;. thu;j;ij epfo;jfT my;yJ 

tha;g;G nghJthf ehs;NjhWk; ciuahlypy; gad;gLj;jg;gLfpwJ> 

NkYk; rhj;jpakhd my;yJ ek;gf; $ba Nghd;w midj;jpw;Fk; xNu 

mu;j;jkhf fUjg;gLfpwJ. epfo;jfT vd;gJ 'xU Fwpg;gpl;l epfo;tpd; 
msT' vd tiuaWf;fg;gLfpwJ. ,J  0 kw;Wk; 1 ,ilNa xU kjpg;G 
nfhz;l xU vz; MFk;> G+[;ak; nfhLf;fg;gl;l epfo;thdJ epfof;$lhJ 

vd;gij Rl;bf;fhl;LfpwJ. kw;Wk; 1 vd;gJ xU epfo;T epfo;e;jij  
cWjp nra;fpwJ. epfo;jfT Nfhl;ghL epiyikia Ma;T nra;J> 

mjd;gb KbntLg;gtUf;F KbntLf;f cjTfpwJ. epfo;jftpd; Kf;fpa 

tiffs;> xU Kjd;ik kw;Wk; mDgt uPjpahd epfo;jfT> Gwepiy 

kw;Wk; mfepiy epfo;jfT Mfpait jPu;f;fg;gl;l cjhuzq;fspd;  

cjtpAld; tpsf;fg;gl;Ls;sd.

7.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;;:

•• epfo;jfT gw;wpa mbg;gilf; fUj;ijg; Gupe;Jnfhs;s KbAk;

•• khjpup ,lk;> khjpup Gs;spfs; kw;Wk; epfo;Tfis tpsf;f KbAk;
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epfo;jfT Nfhl;ghL •• epfo;jftpd; Kf;fpa tiffs; gw;wp tptupf;f KbAk;

•• tupir khw;wq;fs; kw;Wk; Nru;f;iffs; gw;wp tpsf;f KbAk;

7.2 fUj;J mwpKfk;: tsu;r;rp

epfo;jfT (nghJthf FwpaPL 'P' vd;gjd; %yk; gpujpepjpj;Jtk; 

nra;ag;gLfpwJ) xU epfo;T kpf mjpf vz;zpf;ifapyhd Kiwapy; 

kPz;Lk; epfo;j;jpUe;jhy; Neuq;fspd; rjtPjkhf xU Fwpg;gpl;l tpisT 

Vw;gLk; vd;W tiuaWf;fg;gLfpwJ. NtW thu;j;ijfspy; $Wtjhdhy;> 

epfo;tpd; epfo;jfT vd;gJ epfOk; epfo;jfTfspd; vz;zpf;ifahFk; 

(my;yJ epfoyhk;) kw;Wk; midj;J epfo;Tfs; epfOk; Neuq;fspd; 

vz;zpf;ifahFk (my;yJ epfoyhk;);.

'epfo;jfT' vd;w thu;j;ijapd; nghJthd nghUs; rhj;jpak;. 

,jpy; epfo;tpd; epfo;T epr;rakhFk;> ,J epfo;jfT 1 vdf; 

$wg;gLfpwJ> mjhtJ> 1-f;F rkkhf ,Uf;Fk;> epfo;tpd; epfo;T 

KOikahf rhj;jpakw;wJ, ,e;j epfo;jfT G+r;rpakhff; $wg;gLfpwJ. 
Mdhy; cz;ikahd tho;f;ifapy; ,j;jifa tof;Ffs; mupjhdit 

kw;Wk; epfo;jfT nghJthf 0 kw;Wk; 1 f;F ,ilapy; cs;sJ. 

vdNt> epfo;jfT vg;NghJk; G+[;[paj;ij tpl mjpfkhfNth my;yJ  

rkkhfNth ,Uf;Fk; (mjhtJ> rhj;jpaf;$Wfs; vjpu;kiwahdit 

my;y)> xd;Wf;F rkkhf my;yJ Fiwthf ,Uf;Fk;. ,J 

epfo;fhyj;jpd; vilapd; msit G+[;aj;jpypUe;J njhlq;fp> FwpaPl;L 

tbtpy; gpd;tUkhW $wyhk;. mjhtJ>

P≤1 Mdhy;≥0
epfo;jfit xU gFjp my;yJ xU jrk my;yJ xU 

rjtPjj;jpd; mbg;gilapy; ntspg;gLj;jg;glyhk;> Mdhy; nghJthf 

,J jrkgf;fq;fspy; ntspg;gLfpwJ.

7.2.1 khjpup ,lk; Fwpj;j fUj;J> khjpup Gs;spfs; kw;Wk; epfo;Tfs;

xU khjpup ,ilntsp epiyikf;fhd KOikahd njhFg;ig 

Fwpf;fpwJ. khjpup ,lj;jpy; xU njhFjpapy; cs;s xU cWg;G 

xU khjpup Gs;sp vd;W miof;fg;gLfpwJ. xU epfo;T vd;gJ xU 

gupNrhjidf;fhf xU khjpup ,lj;jpd; Fwpg;gpl;l Jizf;FOitf; 

Fwpg;gpLk; xU mwpf;ifahFk;. ,e;j %d;W fUj;Jfspd; nghUs; xU 

vLj;Jf;fhl;L %yk; vspjpy; Gupe;J nfhs;s KbAk;. Kjypy; xU 

ehzaj;ijAk; gpd;G mLj;j ehzaj;ijAk; Rz;btpl Ntz;Lk;.  ;,e;j 
gupNrhjidia ehk; ,g;NghJ ghu;f;fyhk;. mjDld; njhlu;Gila 

khjpup ,ilntsp gpd;du; ,e;j gupNrhjidapd; midj;J  

tpisTfisAk; cs;slf;fpapUf;Fk;> ,J gpd;tUkhW $wg;glyhk;:

S=[HH, HT, TH, TT]
S= [ ] vd;gJ khjpup ,lj;ijg; gpujpepjpj;Jtk; nra;tjw;F 

gad;gLj;jg;gLk; FwpaPlhf gad;gLj;jg;gLfpwJ. ,e;j khjpup ,ilntsp 

ehd;F tpisTfis nfhz;bUf;fpwJ my;yJ ehk; khjpup Gs;spfis 
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epfo;jfT Nfhl;ghLHH> HT> TH> kw;Wk; TT vd miof;fpNwhk;. ,e;j khjpup Gs;spfspy; 

xd;W my;yJ mjw;F Nkw;gl;lit epfo;T vd miof;fg;gLfpd;wd. 

xU epfo;tpy; ,uz;L ehzaq;fSk; xNu khjpupahf tpOk;. mJ 

,t;thW Fwpg;gplg;gLfpwJ.

E1=[HH,TT; xd;whf]
miug;Gs;spia njhlu;e;J tUk; thu;j;ij ek; Mu;tj;jpd; 

jd;ikia tpsf;FfpwJ. E1 Mu;tj;jpd; epfo;T kw;Wk; E2 kPjKs;s 

midj;J KbTfspd; Jizf;Fupajhf ,Ue;jhy;> gpd;tUk; rkd;ghL 

cs;sJ:

1 2S E E= +

7.3 epfo;jfT tiffs;: njhopypy; epfo;jfT gad;Kiw

rpy Kf;fpa tiffs; gpd;tUkhW nfhLf;fg;gl;Ls;sd: 

(1) Kjd;ik epfo;jfT kw;Wk; mDgtkpf;f epfo;jfT (2) Gwepiy  

epfo;jfT kw;Wk; mfepiy epfo;jfT (3),Wjpepiy> epge;jid kw;Wk; 

$l;L epfo;jfTfs;.

,q;Nf ehk; Kjy; ,uz;L epfo;jfTfis kl;LNk tpsf;FfpNwhk;.

(1) Kjd;ik epfo;jfT kw;Wk; mDgtkpf;f epfo;jfT

ntspg;Gwf; fhuzpfs; xU gupNrhjidiag; gw;wpa ve;jnthU KbitAk; 

my;yJ khjpup Gs;spfisAk; ghjpg;gjpy;iy. vdpy;> xt;nthU tpisT 

my;yJ khjpup Gs;sp rkkhf epfOk; tha;g;Gs;sJ. xt;nthU khjpupahd 

Gs;sptpguKk; rkkhf epfOk; tha;g;Gfs; ,Ug;gjhy; ,J Kjd;ik 

mDkhdk; vd  mwpag;gLfpwJ. (Kjd;ik vd;w nrhy; vijahtJ 

Fwpf;fpwJ. ,J jdpahd  fhuzk; vd;W mwpag;gLfpwJ). ,e;j 

epfo;tpy; epfo;j;jg;gl;l epfo;tpd; epfo;jfT "Kjd;ik  epfo;jfT" vd 
mwpag;gLfpwJ. vdNt> xU epakkhd Nfhl;ghLfspypUe;J Jg;gwptjd;  

topahf Kjd;ik epfo;jfT ngwg;gLfpwJ. xU Kjd;ik epfo;jfT 

vd;gJ ghuk;gupa epfo;jfT vdTk; miof;fg;gLfpwJ. cjhuzj;jpw;F> 

xt;nthU khjpup Gs;spAk; rkkhd mjpu;ntz;Zld; epfo;fpwJ. E
1
 

,UKiw Vw;gLfpwJ kw;Wk; E2 ,UKiw Vw;gLfpwJ> ,jdhy; E1 
,d; epfo;jfT: 

( ) 1
1

1 2

1
2

EP E
E E

= =
+

kw;Wk;, E
2
 ,d; epfo;jfT	 : ( ) 2

2
1 2

1
2

EP E
E E

= =
+

,e;j ,uz;Lk; xU Kjd;ik epfo;jfT cjhuzq;fs;. ,j;jifa 

epfo;jfTfis Kd;dwptpg;gjw;fhf ,uz;L ehzaq;fis Vuhskhd 
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epfo;jfT Nfhl;ghL Kiw Rz;l Ntz;ba mtrpakpy;iy. xU Kjd;ik epfo;jfTfs; 

fzpjuPjpahd rhj;jpaf;$Wfs; vdTk; miof;fg;gLfpd;wd> NkYk; 

xU ehzaj;jpd; my;yJ xU gfil cUl;Ljy; %yk; tha;g;Gf; 

fpilg;gjw;fhd tpisahl;LfSld; njhlu;Gilajhf ,Uf;fpd;wd. xU 

ehzak; Rz;lg;gl;lhy;> mJ Nky;Nehf;fpr; nry;yf;$ba epfo;jfT 

½ (miu) MFk;> Vnddpy; ,e;j epfo;tpy; rhj;jpaKs;s khw;Wj; 

jpwdhdJ ,uz;L kl;LNk. ,NjNghy;> ,e;j epfo;tpy; rhj;jpakhd khw;W  

topKiwfs; MW kl;LNk vd;W mwpe;jpUg;gjhy; xU gfil xU 

Kiw cUl;Lk; nghOJ  xU Ie;J ngWtjw;fhd epfo;jfT 1/6 (xU 
MwhtJ).

mDgtkpf;f epfo;jfT (my;yJ Gs;spapay; epfo;jfT) xU 

fhyg;gFjpapy; cz;ikahd mDgtj;ij gjpT nra;tjw;Fk;> 

xt;nthU epfo;Tk; epfo;e;j nghUl;fspd; tpfpjj;ij fzf;fpLtjw;Fk; 

mbg;gilahf cs;sJ. mDgtkpf;f epfo;jfit ,t;thW 

ntspg;gLj;jyhk;

 P(E)=

cjhuzkhf> ehzak; 200 Kiw Rz;lg;gl;lhy;> ,e;j 

gupNrhjidg; gb 120 Kiw jiy tUk; mDgtkpf;f epfo;jfT 

120/200 my;yJ 0.6 f;F rkkhf ,Uf;Fk;. 'epfo;tpd; mDgt uPjpahd 

epfo;jfT> epfo;tpd; xg;gPl;L mjpu;ntz;zhf vLj;Jf; nfhs;sg;gl;lhy;> 

Fwpg;Gfspd; vz;zpf;if kpf mjpfkhf ,Uf;Fk;.' pN epfo;Tfspy; 
E epfo;tpd; njhlu; epfo;Tfspy; kpf mjpf vz;zpf;ifapyhd N-I 
vLj;Jf; nfhs;tjd; %yk; epfo;T E ,d; epfo;jfT p vd $wg;gLfpwJ.  
ngUkstpyhd vz;fs; kw;Wk; Gs;sptptu xOq;FKiw rl;lq;fspd; 

gb> ,d;Dk; $Ljyhd Nrhjidfs;> mDgtkpf;f epfo;jfit 

neUf;fkhfTk;   efu;j;Jtjw;fhd tha;g;ghf ,Uf;Fk;. ,Wjpahf xU-

Kjd;ik my;yJ fzpj epfo;jfT rkkhf ,Uf;fyhk;.

(2) Gwepiy  epfo;jfT kw;Wk; mfepiy epfo;jfT

jpl;ltl;lkhd tuyhw;Wj; jfty;> nghJthd mDgtk; (Gwepiy 

rhd;Wfs;) my;yJ rpy fLikahd gFg;gha;T Mfpatw;wpd; 

mbg;gilapy;jhd; Fwpf;Nfhs; epfo;jfTfs; ,Uf;fpd;wd> Mdhy; 

mfepiy epfo;jfTfSf;Nfw;g mJ jdpg;gl;l mDgtkhf cs;sJ> 

,J epfo;jfT Ntiyapd; mbg;gilahfpwJ. ,ij vLj;Jf;fhl;Lld; 

tpsf;FfpNwhk;. xU ngl;bapy; 5 fUg;G kw;Wk; 15 nts;is ge;Jfs; 

cs;sJ. ge;Jfs; KOikahf fye;jpUe;jhy; gpd; xU fUg;G ge;ij 

vLg;gjd; 5/20 kw;Wk; xU nts;is ge;ij vLg;gjd; 15/20 vd;w 
Fwpf;Nfhs; epfo;jfTfis ehq;fs; xJf;f Ntz;Lk;. ,NjNghy;> 

gfil my;yJ ehzaq;fis tPrp vLg;gjpy; gy;NtW epfo;Tfspd; 

rhj;jpaf;$Wfs;, Gwepiy rhj;jpaf;$Wfspd; vLj;Jf;fhl;Lfs; vd;gjhy; 

epfo;T E y; cs;s  epfo;Tfspd; nkhj;j vz;zpf;if

Nrhjidfspd; vz;zpf;if
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epfo;jfT Nfhl;ghLmit nghJthf ek;gfkhd Gwepiy Mjhuq;fis mbg;gilahff; 

nfhz;lit. Mdhy; xU njhopyjpgu; xU Gjpa njhopw;rhiy thq;fyhkh, 
,y;iyah vd;gijj; jPu;khdpf;f Kaw;rpf;Fk; xU R+o;epiyia fw;gid 

nra;J nfhs;Sq;fs;> NkYk; njhopw;rhiy ntw;wp vd;gJ mLj;j 

ehd;F Mz;Lfspy; xU ke;jepiyapy; ,y;iy vd;gijg; nghWj;jJ. 

xU ke;jepiy epfo;tpw;F xU epfo;jfT xJf;fg;gLkhdhy;> mJ 

njhopyjpgupd; jdpg;gl;l mDgtj;jpd; mbg;gilapy; xU mfepiy 

vilahf ,Uf;Fk;. ,j;jifa epfo;jfT mfepiy epfo;jfTf;fhd 

cjhuzkhFk;. tzpfj;jpd; KbntLf;Fk; Nehf;fj;jpw;fhf mfepiy 

epfo;jfTfs; mbf;fb Njitg;gLfpd;wd kw;Wk; Fwpg;ghf ek;gfkhd 

Gwepiy Mjhuq;fs; vg;NghJk; fpilf;fhj fhuzj;jhy; Fwpg;ghf 

gad;gLj;jg;gLfpd;wd. 

(3) ,Wjpepiy> epge;jid kw;Wk; $l;L epfo;jfTfs;

,U epfo;TfSk; xNu Neuj;jpy; epfo;tJ $l;L epfo;jfT tifahFk;. 

,Wjpepiyapy; epfo;jfT epfo;tJ xw;iw epfo;T MFk;. epge;jid 

epfo;jfT vd;gJ epfo;tpd; epfo;jfT B my;yJ Vw;fdNt epfo;e;j  

epfo;jfT A epfo;tpd; epge;jid vdg;gLfpwJ. ,J P(A|B) vdf; 
Fwpf;fg;gLfpwJ. $l;L epfo;jfT epge;jid epfo;jfT my;y. 

epge;jid epfo;jfT xU epfo;T ele;Js;sJ my;yJ elf;Fk; my;yJ 

kw;wtw;wpf;Fk;(A> nfhLf;fg;gl;l B) tha;g;G cs;sJ vd;gij Fwpf;fpwJ. 

$l;L epfo;jfT ,j;jifa epiyikfis nfhz;bUf;ftpy;iy> mJ 

epfOk; ,uz;L (A kw;Wk; B) tha;g;Gfis rhjhuzkhf nfhz;Ls;sJ. 

7.4 tupirkhw;wk; kw;Wk; Nru;f;if

xt;nthU khztUf;Fk; Gs;spapay; kw;Wk; msT El;gq;fs;> ,aw;fzpj 

gFjpia cUthf;Ffpd;w tupirkhw;wq;fs; kw;Wk; Nru;f;ifg; gw;wpa 

mwpT kpfTk; mtrpakhdJ. ,e;j mbg;gilapy; ,uz;L fUj;Jf;fs;  

,q;Nf nfhLf;fg;gl;Ls;sJ.

7.4.1 tupirkhw;wk; 

xU Fwpg;gpl;l tupirapy; gy nghUs;fs; mikf;fg;glf;$ba ntt;NtW 

topfis tupirkhw;wk; Fwpg;gpLfpd;wd. cjhuzkhf> ,uz;L   

nghUs;fs; x kw;Wk; y cs;sd. mitfs; ,uz;L ntt;NtW  

topfspy; Vw;ghL nra;ayhk;> mjhtJ> xy kw;Wk; yx. ,e;j 

,uz;L Vw;ghLfs; tupirkhw;wk; vd;W miof;fg;gLfpd;wd.  

mNjNghy;> x> y>z Mfpa %d;W nghUs;fs;  ,Ue;jhy;> mit 

midj;Jk; gpd;tUk; topfspy; Vw;ghL nra;ag;gLk;:

xyz; xzy; yxz; yzx; zxy; zyx
,e;j MW Vw;ghLfNs> nfhLf;fg;gl;l tof;fpy; njhlu;ghd  

tupirkhw;wk; MFk;. Mdhy; ek; Vw;ghl;by; %d;W nghUs;fisf; 

nfhz;L ,uz;L nghUs;fis kl;LNk ehk; ngw Ntz;Lnkd;why;> 

gpd;tUk; Vw;ghLfisr; nra;a KbAk;:
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epfo;jfT Nfhl;ghL xy . xz . zy
yx . zx . yz

,e;j MW Vw;ghLfs; ,e;j tupirkhw;wk; tof;fpy; cs;s njhlu;igf; 

Fwpg;gpLfpd;wd. 

Vw;ghLfs; vd;gJ gy my;yJ rpytw;iw vLj;Jf;nfhs;tjd; %yk; 

nra;af;$baJ> vd;W tupirkhw;wk; Fwpg;gpLfpwJ.

tupirkhw;wq;fs; gw;wpa R+j;jpuq;fs;

(1)	xU Neuj;jpy; r vLj;j gy;NtW nghUl;fs; gw;wpa N-,d;  
tupirkhw;w R+j;jpuk;:

tupirkhw;wq;fspd; vz;zpf;if= 
( )

!
!

n
r

np
n r

= =
−

,q;Nf> n= nfhLf;fg;gl;l gy;NtW nghUl;fspd; vz;zpf;if.

	 r = nfhLf;fg;gl;l gy;NtW nghUl;fis xU Neuj;jpy; vLj;j 
ntt;NtW nghUl;fspd; vz;zpf;if.

	 n!  'n njhlu; ngUf;fk;' vd;W vLj;Jf;nfhs;sg;gLfpwJ> mJ 1> 

2> 3> 4> ... n ,d; ngUf;Fj;njhlu;.
Fwpg;G: 0! 'G+[;a njhlu; ngUf;fk;' vd vLj;Jf;nfhs;sg;gLfpwJ kw;Wk; 

vg;NghJk; 1 f;F rkkhf vLj;Jf; nfhs;sg;gLfpwJ.

vLj;Jf;fhl;L 7.1: JAIPUR vd;w thu;j;ijapy; cs;s vOj;Jf;fisg; 

gad;gLj;jp vj;jid ehd;F vOj;J thu;j;ijfis cUthf;fyhk;?

jPu;T:

Kjypy;	 n=6
kw;Wk; 	 r=4

tupirkhw;wq;fspd; vz;zpf;if, 
rPn =

 
! 6! 6!

( ) (6 4) 2!
n

n r
= =

− −

						    
6 5 4 3 2 1 360

2 1
× × × × ×

=
×

,t;thW JAIPUR vd;w thu;j;ijapd; vOj;Jf;fisg; gad;gLj;jp 360 

topfspy; ehd;F vOj;J thu;j;ijfs; nra;ag;glyhk;.

vLj;Jf;fhl;L 7.2:  xNu rkaj;jpy; PROBABILITY vd;w thu;j;ijapy;  
cs;s vj;jid vOj;Jf;fspy; tupirkhw;wq;fs; rhj;jpakhFk;?

jPu;T

Kjypy;>	 n=11
kw;Wk;		  p=2 (xU thu;j;ijapy; B vd;w vOj;J ,UKiw 

nfhLf;fg;gl;Ls;sJ.)
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epfo;jfT Nfhl;ghL	  q=2 (xU thu;j;ijapy;  I vd;w vOj;J  ,UKiw 

nfhLf;fg;gl;Ls;sJ) kw;Wk; nfhLf;fg;gl;l thu;j;ijapYs;s kw;w 

midj;J vOj;JfSk; NtWgl;lit.

Njitahd tupirkhw;wq;fs;

11!
2!2!

=

11 10 9 8 7 6 5 4 3 2 1 9979200
2 1 2 1

× × × × × × × × × ×
= =

× × ×
7.4.2 Nru;f;if 

Nru;f;if vd;gJ tupirfis nghUl;gLj;jhky; nghUs;fspd; 

FOtpduhy; cUthf;fg;gLk; Vw;ghLfspd; vz;zpf;if vd;W 

$wg;gLfpwJ> Nru;f;iffs; ,tw;wpypUe;J  NtWgLfpd;wd. cjhuzkhf 

xU Nru;f;ifiag;  nghWj;jtiu> tupirkhw;wq;fis tupirg;gLj;jp 

gy tupirkhw;wq;fspd; tbtj;jpy; xyz Fwpg;gplyhk;:
 xyz; xzy; yxz; yzx; zxy; zyx

,it midj;Jk; xU Nru;f;if> Mdhy; mtw;wpy; MW  

tupirkhw;wq;fs; cs;sd. n ntt;NtW fhuzpfspd; Nru;khdk; 

n! cUthf;Fk; vd;gjhy;> ve;jnthU R+o;epiyapYk; Nru;f;fg;gl;l 

vz;zpf;ifia tpl mjpfkhd vz;zpf;ifapyhd tupirkhw;wq;fs; 

,Uf;fpd;wd.

xU Neuj;jpy; vLj;Jf; nfhs;sg;gLk; n gy;NtW nghUs;fspd; Nru;f;if 
fPo;fz;l tpjpapy; jug;gl;Ls;sJ:

Nru;f;iffspd;  vz;zpf;if=  
!

( )! !
n

r
nC

n r r
=

−

,q;Nf, 	 n = nfhLf;fg;gl;l gy;NtW nghUl;fspd; vz;zpf;if.

			   r =nfhLf;fg;gl;l gy;NtW nghUl;fspy; xU Neuj;jpy; 
vLf;fg;gl;l gy;NtW nghUl;fspd; vz;zpf;if.

cjhuzk; 7.3: vj;jid topfspy; VO Ngu;fspUe;J ehd;F Ngu; Nju;T 

nra;ag;glyhk;?

jPu;T:

Kjypy;> 	 n=7
kw;Wk; 	 r =4

Nru;f;iffspd; vz;zpf;if
n

rC
= 

7
4

7! 7!
(7 4)!4! 3!4!

C = =
−

 
7 6 5 4 3 2 1 35
3 2 1 4 3 2 1
× × × × × ×

= =
× × × × × ×
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epfo;jfT Nfhl;ghL ,t;thW VO Ngupy; ehd;F Ngu; 35 topfspy; Nju;e;njLf;fg;gLthu;fs;.

rpy kw;w tpjpfs;

(a) xU nray;ghl;bid x topfspy; nra;ayhk; kw;Wk; ,e;j  

topfspy; xd;wpid nra;ayhk; vdpy;> ,uz;lhtJ nray;ghl;bid y  
topfspy; nra;ayhk;> ,e;j ,uz;L nray;ghLfis nray;gLj;Jk; 

vz;zpf;if xy. ,e;j tpjpia ,uz;L NgUf;F Nky; nra;af;$ba 

topfspy; ePl;bf;f KbAk;.

cjhuzk; 7.4: n[a;g;G+upypUe;J Mf;uh tiu Ie;J ntt;NtW 

topfs; cs;sd. vj;jid topfspy; xU kdpjd; n[a;g;G+upypUe;J  

Mf;uhtpw;F xU topapy; nrd;W NtW topapy; jpUk;g KbAk;?

jPu;T: n[a;G+upypUe;J Mf;uhTf;F Ie;J topfspy; kdpjd; nry;y 

KbAk;. Mdhy; mtu; jpUk;gp tUifapy; mtu; n[a;g;G+Uf;F ehd;F 

topfspy; tuyhk;> mtu; Mf;uhtpw;Fr; nry;Yk; topia gpd;gw;w 

KbahJ. ,t;thW nry;yg;gLk; topfspy; gazk; nra;tjw;fhd  

topfspd; vz;zpf;if 5*4=20
(b) x+y+z vd;gJ %d;W FOf;fshf gpupf;fg;glf;$ba topfspd; 

vz;zpf;if

x>y>z Mfpatw;iwf; nfhz;Ls;sd>

( )!
! ! !

x y z
x y z
+ +

=

cjhuzk; 7.5: 2> 3 kw;Wk; 5 Gj;jfq;fs; kl;LNk itf;fg;gLk; 

jdpj;jdpahd 3 mykhupfspy;> 10 Gj;jfq;fis vj;jid topfspy; 

itf;fyhk;.?

jPu;T: gj;J Gj;jfq;fs; itf;fg;gl Ntz;ba %d;W mykhupfSk; 

cs;sd. ,jd; FOf;fs; 2> 3 kw;Wk; 5 Gj;jfq;fs; ,Uf;Fk;. ,J 

gpd;tUkhW nra;ag;glyhk;>

( )2 3 5 ! 10! 10 9 8 7 6 5 4 3 2 1 2520
2!3!5! 2!3!5! 2 1 3 2 1 5 4 3 2 1
+ + × × × × × × × × ×

= = =
× × × × × × × × ×

NkNy $wg;gl;lgb> 10 Gj;jfq;fis 2520 topfspy; %d;W  

mykhupfspy; itf;fyhk;.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf 

1.	epfo;jfT tiuaW.

2.	ve;j R+o;epiyapy; xUtUf;F epfo;jfT Nfhl;ghL mtrpak; 

Njit?

3.	khjpup ,lk;> khjpup Gs;spfs; kw;Wk; epfo;Tfs; gw;wp 

njupe;jtw;iwf; $Wf?

4.	gy;NtW tifahd rhj;jpaf;$Wfs; vd;d?

5.	xU Kjd;ik kw;Wk; mDgtkpf;f epfo;jfTfSf;fpilapyhd  

NtWghL vd;d?
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epfo;jfT Nfhl;ghL7.5	 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1.	epfo;jfT xU kpfg;ngupa vz;zpf;ifapyhd Kiwfis 

kPz;Lk; epfo;j;jpapUe;jhy;, xU Fwpg;gpl;l tpisT Neuq;fspd;  
rjtPjkhf tiuaWf;fg;gLfpwJ. NtW thu;j;ijfspy; 

$Wtjhdhy;> epfo;tpd; epfo;jfthdJ> epfo;tpd; vz;zpf;if 

vj;jid Kiw epfOk; vd fzf;fplg;gLfpwJ. kw;Wk; midj;J 

gpw epfo;TfSk; Vw;glyhk;. epfo;jfT nghJthf  P vd;w 
FwpaPl;lhy; Fwpg;gplg;gLfpwJ.

2.	tpahghuj;jpy; my;yJ njhopw;Jiwapy; <Lgl;Ls;s xU R+oypy; 

epfo;jfT Nfhl;ghL Njitg;gLfpwJ.

3.	xU khjpup ,lk; vd;gJ  epiyj;jpUf;ff;$ba R+o;epiyf;fhd 

KOikahd tpisTfspd; njhFg;G MFk;> xU khjpup 

,lj;jpy; xU njhFjpapy; cs;s  cWg;G xU khjpup Gs;sp 

vd;W miof;fg;gLfpwJ. xU Fwpg;gpl;l Jizf;FO> xU khjpup 

,lj;jpd; gupNrhjid  epfo;tpw;fhd mwpf;ifia Fwpf;fpwJ.

4.	gytpjkhd rhj;jpaf;$Wfs;:

(a) xU Kjd;ik epfo;jfT kw;Wk; mDgtkpf;f  epfo;jfT

(b) Fwpf;Nfhs; epfo;jfT kw;Wk; mfepiy epfo;jfT

(c) ,Wjpepiy> epge;jid kw;Wk; $l;L epfo;jfTfs;
5.	xU gupNrhjidiag; gw;wpa VjhtJ xU KbT my;yJ khjpup 

Gs;spfs; ntspg;Gw fhuzpfshy; ghjpf;fg;glhky; ,Uf;Fk; tiu> 

xt;nthU tpisT my;yJ khjpup Gs;spfs; rkkhf Vw;gLk;. 

xt;nthU khjpupahd Gs;sptpguKk; rkkhf epfof;$bajhf 

,Ug;gjhy;> ,J xU Kjd;ik mDkhdk; vd;W miof;fg;gLfpwJ. 

,e;j mDkhdj;jpy; epfOk; xU epfo;tpd; epfo;jfT xU Kjd;ik 

epfo;jfT vdg;gLfpwJ. kWGwk;> mDgtkpf;f epfo;jfT 

xt;nthU fhyg;gFjpapYKs;s cz;ikahd mDgtj;ij gjpT 

nra;tjw;Fk;> xt;nthU epfo;Tk; epfo;e;j nghUl;fspd; tpfpjj;ij 

fzf;fpLtjw;Fk; mbg;gilahf cs;sJ

7.6 RUf;fk;

•• KbntLf;Fk; nray;Kiwfspy;> epfo;jfT fzpjf; Nfhl;ghL xU 

Kf;fpakhd kw;Wk; mbg;gil fUtpahff; fUjg;gLfpwJ kw;Wk; 

xU gupNrhjidapd; Kbit kjpg;gpLtjw;F KbntLg;gtu;fshy; 

gad;gLj;jg;gLfpwJ.

•• epfo;jfT vd;gJ xU epfo;tpd; epfo;jfT vt;thW epfof;$baJ 

my;yJ NtW tifapy;> rPuw;w gupNrhjidapd; tpisTfspd; 

mjpu;ntz;fis kjpg;gPL nra;a gad;gLj;jyhk;> ,J vg;NghJk; 

G+[;[paj;ij tpl mjpfkhfNth my;yJ rkkhfNth ,Uf;Fk;.
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epfo;jfT Nfhl;ghL •• tuk;Gfs; kw;Wk; Nru;f;iffs; tpthjpf;fg;gLfpwJ kw;Wk; 

epfo;jfit fzf;fpl gFg;gha;T nra;ag;gLfpd;wd.

•• KbntLg;gtu;fs;  jq;fs; KbTfs; vg;gb rhj;jpak; MFk; 

vd;w epr;rakw;w epiyapy;> ep[ tho;f;ifapy; gy;NtW tu;j;jf 

KbTfis  R+o;epiyfspd; fpo; vLf;fpd;wdu;.

•• fzpjtpay; epfo;jfT Nfhl;ghL xU Kf;fpa fUtpahf 

KbntLg;gtu;fSf;F ngUk; cjtpahf ,Uf;Fk;.

7.7 Kf;fpa fUj;Jg;gbkq;fs;:

•• epfo;T: ,J xU tpisT my;yJ xU nraypd; tpisT my;yJ 

xU Nrhjid KbTfspd; tpisT MFk;.

•• khjpup ,lk;: ,J xU rhj;jpakhd midj;J epfo;Tfspd; my;yJ 

xU gupNrhjid tpisTfspd; njhFg;ghFk;.

•• mDgtkpf;f epfo;jfT: mDgt epfo;jfT (my;yJ Gs;spapay; 

epfo;jfT) xU fhyg;gFjpapy; cz;ikahd mDgtj;ij gjpT 

nra;tjw;Fk; xt;nthU epfo;tpd; cUg;gbfspd; tpfpjj;ij 

fzf;fpLtjw;Fk; mbg;gilahf cs;sJ.

7.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1.	epfo;jfT gw;wpa fUj;J ahJ?

2.	epfo;jfT Kf;fpa Nfhl;ghLfs; ahit? RUf;fkhf njuptpf;f?

3.	Gwepiy kw;Wk; mfepiy epfo;jfTfSf;F ,ilapy; cs;s 

NtWghLfs; ahit?

4.	vLj;Jf;fhl;L cjtpAld; tupirkhw;wk; kw;Wk; Nru;f;iffis  

NtWgLj;Jf.

neL tpil tpdhf;fs;

1.	epfo;jT vd;w nrhy;ypy; ,Ue;J ePq;fs; vd;d Gupe;Jnfhz;Bu;fs;? 

epfo;jftpd; $Ljy; Njw;wk; gw;wp ep&gpf;f.

2.	(a) xU Kjd;ik kw;Wk; mDgtkpf;f epfo;jfT kw;Wk; (b) 
Fwpf;Nfhs; kw;Wk; mfepiy epfo;jfT Mfpatw;Wf;F ,ilNa   

cs;s NtWghLfis $Wf.

3.	epfo;jfT Nfhl;ghl;bd; R+oypy; khjpup ,lk;> khjpup Gs;spfs; 

kw;Wk; epfo;Tfspd; fUj;Jfis tiuaWf;fTk;.

7.9 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfspd; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.
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epfo;jfT Nfhl;ghLn[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfspd; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

rd;];.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfspd; Muha;r;rp  

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghLfspd; Muha;r;rp mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghLfspd; Muha;r;rp 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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jj;Jthu;j;j epfo;jfT 

toq;fy;fs;

myF 8 jj;Jthu;j;j epfo;jfT 

toq;fy;fs;

mikg;G

8.0 mwpKfk;

8.1 Nehf;fq;fs;

8.2 fUj;J kw;Wk; epfo;jfT epfo;Tfs;

8.2.1 vspa epfo;Tfspd; tof;F

8.2.2 gu];gu gpuj;Naf epfo;Tfspd; tof;F

8.2.3 $l;L epfo;Tfspd; tof;F

8.3 epfo;jfT toq;fy;fspd; tiffs;

8.3.1 <UWg;G toq;fy;fs;

8.3.2 gha;]hd; toq;fy;fs;

8.3.3 rhjhuz toq;fy;fs;

8.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 
tpilfs;

8.5 RUf;fk;

8.6 Kf;fpa fUj;Jg;gbkq;fs;

8.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

8.8 NkYk; gbf;f

8.0 mwpKfk;

<UWg;Gg; guty; tiuaWf;fg;gl;l khjpup fzf;Ffspy; xt;nthU 

Ma;Tf;Fk; ,uz;L rhj;jpakhd (‘ntw;wp’ my;yJ ‘Njhy;tp’) 
tpisTfSf;fhf gad;gLj;jg;gLfpwJ. gha;]d; guty; xU 

cUtfg;gLj;jg;gl;l tpfpjq;fSf;fhf gad;gLj;jg;gLfpwJ. 

mLf;Fj;njhlu; guty; xU epiyahd nraypog;G tpfpjk; nfhz;l 

myFfis tptupf;f gad;gLj;jg;gLfpwJ. 'rhjhuz tpepNahfk;' vd;gJ 
xU Fwpg;gpl;l topKiwia Fwpf;fpwJ> ,J xU Fwpg;gpl;l kjpg;igf; 

nfhz;bUf;Fk; NghJ> kjpg;Gfspd; tuk;gpy; gutyhfg; gutpapUf;Fk;.

8.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;>

•• epfo;Tfspd; fUj;J kw;Wk; epfo;jfT gw;wp tpthjpf;f KbAk;.

•• epfo;jfT gfpu;T tiffis tpsf;f KbAk;.

•• ngu;Ndhyp nray;Kiwapd; mbg;gilapy; <UWg;G Kiwia 

tpsf;f KbAk;.

•• gha;]hd; gutiy tptupf;f KbAk;.

•• gha;]hd; gutiy Njhuhakhf kjpg;gpLtjd; %yk; <UWg;Gg; 

gutiy Ma;T nra;;a KbAk;.
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jj;Jthu;j;j epfo;jfT 

toq;fy;fs;
•• ,ay;ghd guty; FLk;gj;jpd; mbg;gil Nfhl;ghL kw;Wk; 

rpwg;gpay;Gfis tpsf;f KbAk;.

8.2 fUj;J kw;Wk; epfo;Tfspd; epfo;jfT

epfo;jfT fzf;fpLtjw;fhd topKiwfs; gpd;tUkhW

8.2.1 vspa epfo;Tfspd; tof;F

vspa epfo;Tfs; xw;iw epfo;Tfshf mwpag;gLfpd;wd. ,j;jifa 

rk;gtq;fspy; epfOk; epfo;jfT nfhs;ifapy; xU epfo;T  

A topfspy; elf;Fk; kw;Wk; B topfspy; elf;fj; jtwptpl;lhy;> ,e;j 
topfs; rkkhf mikAk;> NkYk; mit xd;Wf;F Nkw;gl;litahf

epfof;$lhJ> epfo;tpd; epfo;jfT ele;jJ vdpy; 
( )

a
a b+

 kw;Wk; 

epfo;tpd; epfo;jfT elf;fj; jtwptpl;lhy;. 
( )

b
a b+

 epfo;tpd; epfo;jfT 

ele;jJ 

kw;Wk; elf;f jtwpajw;fhd epfo;jftpd; $l;Lj;njhif 

  
vg;NghJk; 

xd;Wf;Fr; rkk;. xU epfo;tpd; epfOk; epfo;jfT 
( )

a
a b+

vdf; nfhLf;fg;gl;lhy;> mJ elf;fhjw;fhd rhj;jpaf;$W vspjhdJ 

1= 
( )

a
a b+  

vdTk;> mit 
( )

b
a b+  

f;F rkkhfTk; ,Uf;Fk;.

rhjfkhd topfspy; epfof;$ba rhj;jpaf;$Wfspd; vz;zpf;if 

kw;Wk; epfOk; epfo;Tfspd; nkhj;j vz;zpf;ifia  vz;fshy; my;yJ 

vspikahd tpjpfspd; cjtpahy; fzf;fpl KbAk;. (,e;j myF 5.6-

,y; tupirkhw;wk; kw;Wk; Nru;f;iffs; gw;wp tpthjpf;fg;gl;Ls;sd)> 

mjd; gpwF xU epfo;T elg;gjw;fhd epfo;jfit> xU epfo;T 

epfof;$ba nkhj;j topfspd; vz;zpf;ifahy; rhjfkhd topfis 

tFg;gjd; %yk; vspjpy; fzf;fplyhk;.

vdNt,  
				    rhjfkhd topfspd; vz;zpf;if

xU epfo;tpd; epfo;jfT,= 
			   xU epfo;T elf;Fk; nkhj;j topfspd; vz;zpf;if

cjhuzk; 8.1: xU ml;il  rPuw;wjhf tiuag;gl;lhy; epfo;jfT 

fz;lwpayhk; xU rhjhuz nghjpahdJ ePjpkd;w ml;ilfspy; 

xd;whFk;. 
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jj;Jthu;j;j epfo;jfT 

toq;fy;fs;
jPu;T:xU rhjhuz fl;Lfspy; 52 ml;ilfs; cs;sd vdpy;> xU 

ml;iliag; ngWk; topfspd; nkhj;j vz;zpf;if = 52.
ehd;F tz;zq;fspy; xt;nthd;wpYk; murd;> uhzp kw;Wk; [hf; 

vd;gd ePjpkd;w ml;ilfspy; Nru;f;fg;gLtjhy; rhjfkhd topfs; =12.

vdNt> Njitahd epfo;jfT 12 3
52 13

= =

Fwpg;G: rpy Neuq;fspy; nfhLf;fg;gl;l jfty;fSf;F epfo;jfT 

rhjfkhf my;yJ Kuz;ghlhf ,Uf;fyhk;. epfo;tpd; Kuz;ghLfs;  

A-ypUe;J B-f;F (my;yJ B- ypUe;J A- f;F vjpuhf Kuz;ghLfs;) 

mikAk;.

vdNt xU epfo;tpd; epfo;jfT=. 
( )

a
a b+

cjhuzk; 8.2: A rpf;fYf;F jPu;T fhz;gjw;F rhjfkhd epiyfs; 6:8. 

MfNt> A ,d; rpf;fy; jPu;f;Fk; epfo;jfT fhz;f.

jPu;T: nfhLf;fg;gl;l jfty;gb> 14 Kiw> 6 Kiw> 8 

Kiwfspy; ,e;j gpur;rid jPu;e;J tpl;lhy; my;yJ jPu;T fhz  

jtwpdhy; rpf;fy;  Vw;gLk;. vdNt> ,jw;F jPu;T fhz;gjw;fhd 

tha;g;G 				     
6 3

14 7
= = .

8.2.2 gu];gu gpuj;Naf epfo;Tfspd; tof;F

ve;j xU re;ju;g;gj;jpYk; ,uz;L epfo;Tfs; epfohtpl;lhy;> epfo;Tfs; 

gu];gu epfo;Tfshf mwpag;gLfpd;wd. NtW thu;j;ijfspy; 

$Wtjhdhy;> epfo;Tfs; xU tprhuizapy; epfo;e;jhy; kl;LNk 

gu];guk; ,Uf;Fk; vd;W $wg;gLfpwJ. epfo;Tfspd; nfhLf;fg;gl;l 

Nrfupg;gpy; Fiwe;jgl;rk; xd;W epfOk; epfo;jfit ngw ,e;j 

epfo;Tfspd; epfo;jfTfs; Nru;f;fg;gl Ntz;Lk;. ,J epfo;jfT $Ljy; 

tpjp vd;W miof;fgLfpwJ. xU epfo;T xd;Wf;F Nkw;gl;l topapy; 

elf;ff;$baJ vd;why;> midj;J topfSk; gutyhf ,Ug;gjhy; mjd; 

elg;gpYs;s epfo;jfT gy topfspy; epfOk; epfo;jfTfspd; njhif 

MFk;. njhFg;G  Nfhl;ghl;bd; mbg;gilapy; ehk; ,e;j epfo;jfT 

cwit fPo;f;fz;lthW $wyhk;:

		  ( ) ( ) ( ) ( )A B C P A P B P CΡ ∪ ∪ = + +

epfo;Tfs; A, B kw;Wk; C Mfpatw;Wld; xd;wpizf;fg;gLfpd;wd> 

mjhtJ A, B kw;Wk; C ve;j ,lj;jpYk; xd;wpiztjpy;iy. Mdhy; 
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mitfs; re;jpj;jhy; (me;j epfo;tpy; A, B kw;Wk; C Mfpait 

xd;Nwhnlhd;W ,y;iy) gpd;du; epfo;jfT cwT jpUj;jg;gl Ntz;Lk;.

		

( ) ( ) ( ) ( )P A B C P A P B P C∪ ∪ = + +

			              ( ) ( )P A B P A C= − ∩ − ∩

			              ( ) ( )P B C P A B C= − ∩ + ∩ ∩

cjhuzk; 8.3: xU rhjhuz jhak; nfhz;L 4-f;Fk; Nkw;gl;l vz;iz 

vwptjw;fhd tha;g;G fz;Lgpbf;f Ntz;Lk;.

jPu;T: xU rhjhuz jhak; 1 Kjy; 6 tiu Fwpf;fg;gl;l MW Kfq;fisf; 

nfhz;lJ. ehd;Ff;Fk; Nkw;gl;l vz;fs; 5 my;yJ 6 Mf ,Uf;fyhk;. 

,e;j vz;fis J}f;fp vwpe;Jtpl;lhy;> ehk; 6 Kiw J}f;fp vwpe;Jtpl 

KbahJ. mNj Neuj;jpy;> xU jhak; Ie;J vwpe;J epfo;jfT 1/6 
cs;sJ kw;Wk; xU xw;iw jhak; nfhz;l MW vwpe;J epfo;jfT 1/6 
MFk;. vdNt> Njit 5 my;yJ 6 vwpAk; epfo;jfT (v.fh.> ehd;F 

tpl ngupaJ) xU xw;iw jhak; nfhz;lJ.

1 1 2 1
6 6 6 3

= + = =

cjhuzk; 8.4: 17 ml;ilfis nfhz;l njhFg;gpy; 1> 2. . . . 17> vd 

vz;zplg;gl;Ls;sJ. 17 vd;w  xd;W rPuw;w Kiwapy; tiuag;gl;Ls;sJ. 

3 my;yJ 7 My; tFf;ff;$ba xU vz;izf; nfhz;bUf;Fk;  

ml;ilapd; epfo;jfT vd;d?

jPu;T: ,e;j vLj;Jf;fhl;by; %d;W My; tFgLk; vz;fs; 3> 6> 9> 

12> 15 kw;Wk; Vohy; tFf;fg;gLk; vz;fs; 7 kw;Wk; 14 kl;LNk 

cs;sd. rPuw;w Kiwapy; tiuag;gl;l ml;il ,e;j vz;fspy; 

VNjDk; (gu];gu gpuj;jpNafkhditahf ,Uf;fyhk;) xt;nthU 

vz;fspd; epfo;jfT 1/17 MFk;. vdNt> ml;ilapy; tiuag;gl;bUf;Fk; 

epfo;jfT 3 my;yJ 7 My; tFf;ff;$ba vz;fis nfhz;bUf;Fk;> 

1 1 1 1 1 1 1 1
17 17 17 17 17 17 17 17

= + + + + + + =

8.2.3 $l;L epfo;Tfspd; tof;F

,uz;L my;yJ mjw;F Nkw;gl;l epfo;Tfs; xd;wpize;jhy; mtw;wpd; 

$l;L epfo;T fyit epfo;T vd;W miof;fg;gLfpwJ. ,uz;L 

epfo;Tfs; xd;whf epfOk; nghOJ xU fyit epfo;it cs;slf;fp 

,Uf;Fk;. mit RajpdkhfTk; my;yJ rhu;e;Jk; ,Uf;fyhk;. ,uz;L 

epfo;Tfs; Rajpdkhdit (Gs;spapay; uPjpahf) xU epfo;tpd; 

,uz;lhtJ epfo;thdJ me;j epfo;jfit ghjpf;fhJ. kWGwk; xU 

epfo;thdJ ,uz;lhtJ epfo;tpd; epfo;jfit ghjpf;Fk;NghJ> ,uz;L 

epfo;TfSk; rhu;e;J ,Uf;Fk; vd;W $wg;gLfpwJ. cjhuzkhf 

xU igapy; 10 ge;Jfs; ,Ue;jhy;> xU ge;J tiuag;gLk; nghOJ 
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mJ kPz;Lk; khw;wg;glhJ> gpd;du; ,uz;lhtJ ge;J tiuag;gl;lhy;> 

,uz;lhtJ ge;jhdJ Kjd;ik ge;ijNa rhu;e;J ,Uf;Fk;. Mdhy; 

ge;ij vLj;Jf; nfhz;lhy;> ,uz;lhtJ ge;jhdJ Kjy; Rje;jpukhf 

vLj;Jf;nfhs;sg;gLk;. cjhuzkhf rhu;G epfo;Tfs; kw;nwhU gu];gu  

epfo;Tfis <LgLj;JfpwJ. epfo;r;rpfs; A kw;Wk; B Mfpait 

xd;Wf;nfhd;W rhu;e;jitahf ,Uf;fpwJ. me;j epfo;tpy; B epfo;jfT 
G+r;rpakhf ,Uf;f Ntz;Lk; vd;gjhy; ,uz;LNk xNu Neuj;jpy; elf;f 

KbahJ.

Rje;jpu epfo;Tfs; tof;fpy; epfo;jfT nfhs;if. ,uz;L (my;yJ 

mjw;F Nkw;gl;l) epfo;Tfs; RahjPdkhf ,U epfo;jfT (my;yJ 

,uz;L epfo;TfSf;F Nkyhf) epfo;fpd;wd my;yJ njhlu;r;rpahf 

epfOk; tha;g;Gfs; jdpj;jdpahf elf;Fk; vd;W $wg;gLfpwJ Rje;jpu 

Gs;sptptu mbg;gilapy; tiuaWf;f rpy Neuq;fspy; rpd;dq;fs; 

Njitg;gLfpd;wd.

( ) ( ) ( ) ( ).A B orP AB P A P BΡ ∩ =

,e;j rkd;ghL A kw;Wk; B Mfpa ,uz;bYk; epfo;jfT A, B ,d; 
epfo;jfT> A kw;Wk; B RahjPd epfo;Tfs; xU Kiwf;F rkk; vd;gijf; 

fhl;LfpwJ. A kw;Wk; B Mfpa ,uz;L epfo;Tfspd; epfo;jfT> mjhtJ 

( ) ( )P AB or P A B∩
 
Mfpa epfo;Tfs; A kw;Wk; B Mfpatw;wpd; $l;L 

epfo;jfT vd;Wk; mwpag;gLfpwJ. ,J Nghd;w tof;fpy; nghUe;Jk; 

epfo;jfT gw;wpa tpjp epfo;jfT Njw;wk; vd mwpag;gLfpwJ.

rhu;gw;w Gs;spaiy tiuaWf;f rpy Neuq;fspy; FwpaPLfs; 

Njitg;gLfpwJ:

( )/P B A

,e;j mwpFwp 'epfo;jfT B epfo;it Vw;gLj;jptpl;lJ' vd;W 

$wg;gLfpwJ. A epfo;it epfo;j;jpa B ,d; epfo;T epge;jid 

epfo;jfit ,J Fwpf;fpwJ. rhu;gw;w epfo;Tfs;:

( ) ( )/P B A P B=
 

kw;Wk; ,NjNghy;>

( ) ( )/P A B P A=

,t;thW ,uz;L epfo;Tfs; epfo;e;jhy;> xU epfo;tpd; epfo;thdJ 

,uz;lhtJ epfo;tpd; epfo;jfit ghjpf;fhJ.

rhu;G epfo;Tfspd; tof;fpy; epfo;jfT nfhs;iffs;. rhu;G 

epfo;Tfs; tof;fpy; cs;s epfo;jfT nfhs;iffs; RahjPd epfo;Tfs; 

tof;fpy; cs;sJ. xU epfo;tpd; epfo;jfT P(A) vd;why; epfo;jfT A 
kw;Wk; P(B/A) epfo;jypd; epfo;jfT B MdJ A epfo;jfT kw;Wk; B 
epfo;jfT ,uz;Lk; xd;whf epfo;e;jJ fPNo cs;sJ:
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,J A kw;Wk; B ,d; $l;L epfo;jfT B ,d; epge;jidj;jpwd; 

epfo;jfTf;F rkkhf ,Uf;Fk; vdf; Fwpg;gpLfpwJ.

,NjNghy; vOjyhk;:

( ) ( ) ( ). /P AB P A P B A=
,e;j fl;lj;jpy; ehk; ,g;NghJ FW epfo;tpd; fUj;ij 

mwpKfg;gLj;Jtjhy; ,it epge;jidaw;w epfo;jfT vd;W 

mwpag;gLfpwJ. xU epfo;jfT kw;nwhU epfo;tpd;  epfo;jfit 

epge;jidaw;wjhf Fwpf;fpwJ. cjhuzkhf P(A) kw;Wk; P(B) vd;gJ 
FWfyhd epfo;jfTf;fhd vLj;Jf;fhl;Lfs; MFk;. xU FWf;fPL 

vd;w nrhy;ypd; mu;j;jk;> xU $l;bizT epfo;jfT ml;ltizapd; 

tpspk;Gfspy; fhzg;gLtJ Nghd;w (FWfyhd) epfo;jfTfshf 

cs;sd.

epge;jidaw;w FW kw;Wk; $l;L epfo;jfTfSf;fpilapyhd 

cwT fPNo Fwpg;gplg;gl;Ls;sJ:

( ) ( )
( )

/
P AB

P B A
P A

=

,q;F, P(B/A) = B ,d; epfo;jfT A ,d; epfo;jfit elj;jpaJ.
P(AB) = epfOk; A-apd; epfo;T B-apd; epfo;jfthf khWk; nghOJ 

mit $l;L epfo;jfT vd;W miof;fg;gLfpwJ.

P(A) = epfo;tpd; FWfyhd epfo;jfT MFk;.

cjhuzk; 8.5: xU ehzaj;jpd; ,uz;L tPRjy;fspy; ,uz;L jiyfis 

miltjw;fhd epfo;jfT vd;d?

jPu;T: Kjy; tPRjypy; xU jiyia ngWtjw;fhd epfo;jfT 1/2 
MFk;.

,uz;lhk; tPRjypy;; jiyiag; ngWtjw;fhd epfo;jfT 1/2 
MFk; (,J ehzaj;jpd; Kjy; tPjj;jhy; ghjpf;fg;gltpy;iy).

,uz;L tPRjy; (mjhtJ ,uz;L epfo;Tfs;) RahjPdkhf ,uz;Lk;; 

jiyapy; ngWk; epfo;jfT Kjy; tPRjypd; jiyapd; epfo;jfT kw;Wk; 

,uz;lhk; tPRjypd; jiyapd; epfo;jfT MFk;.

Njitahd epfo;jfT: 
1 1 1
2 2 4
× =

8.3 epfo;jfT toq;fy;fspd; tiffs;

epfo;jfT gfpu;Tfis jdpj;jdpahf my;yJ njhlu;r;rpahf 

tifg;gLj;jyhk;. jdpj;jd;ik tha;e;j epfo;jfT toq;fy;fs;>  

guprPyidapy; cs;s khwp> Fwpg;gpl;l epfo;jfTfSld; kl;Lg;gLj;jg;gl;l 

jdpj;jd;ikahd kjpg;Gfs; kl;LNk vLf;f mDkjpf;fg;gLfpwJ. ,uz;L 
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Kf;fpa jdpj;jd;ik epfo;jfT toq;fy;fs; cs;sd, mit <UWg;G 

epfo;jfT toq;fy;fs; kw;Wk; gha;]hd; epfo;jfT toq;fy;fs;. xU 

njhlu;r;rpahd epfo;jfT toq;fy;fspd; nfhLf;fg;gl;l tuk;gpw;Fs;shd 

ve;j kjpg;igAk; fUj;jpy; nfhz;L khw;wpaikf;fg;gLfpwJ.

,e;j epfo;jfT toq;fy;fs; kw;Wk; mtw;wpd; nray;ghLfs; 

midj;Jk; ,e;j myfpy; tptupf;fg;gl;Ls;sd. myF 7 ,y; epfOk; 

epfo;jfTfspd; $l;L> epge;jid kw;Wk; tpspk;Gepiy tiffs; gw;wp 

ehk; tpthjpj;Njhk; vd;gjhy;> mtw;iw ,q;Nf tpthjpf;f khl;Nlhk;.

8.3.1 <UWg;G toq;fy;fs;

<UWg;G toq;fy;fs; (my;yJ <UWg;G epfo;jfT toq;fy;fs;) xU 

gutyhf gad;gLj;jg;gLk; epfo;jfT guty; vd;gJ jdpj;Jtkhd 

rPuw;w khwpAld; njhlu;GilaJ kw;Wk; ,J xU jdpj;j epfo;jfT 

gutYf;F xU cjhuzkhFk;. <UWg;G gutyhdJ ngu;ndhyp 

nray;Kiw vd miof;fg;gl;ljd; tpisthf jdpg;gLj;jg;gl;l  

juTfis tptupf;fpwJ. xU epahakhd ehzaj;jpd; xU Fwpg;gpl;l 

vz;zpf;ifapyhd Kiw RoYk; ngu;Ndhyp nray;Kiw MFk;. NkYk;> 

,J Nghd;w Rz;b vwpjy; tpisT <UWg;G toq;fy;fs; %ykhf 

Fwpg;gplg;glyhk;. Rtp]; fzpjtpayhsu; N[f;fg; ngu;Ndhypapd; ngau; 

,e;j tpepNahfj;Jld; njhlu;GilaJ. ,e;j gutyhdJ ve;jnthU 

gupNrhjidapYk; njhlu;r;rpahd Nrhjidfs; epfOk; R+oy;fspy; 

nghUe;JfpwJ kw;Wk; mtw;wpy; xd;W my;yJ ,uz;L gu];gu 

gpuj;jpNaf tpisTfs; kl;LNk (ngUk;ghYk; 'ntw;wp' kw;Wk; 'Njhy;tp' 
vd;W Fwpf;fg;gLfpwJ) xt;nthU Nrhjidf;Fk; fhuzkhf KbAk;.

ngu;Ndhyp nray;Kiw

<UWg;G toq;fy;fs; xU ngu;Ndhyp nray;ghl;by; nghUj;jkhdjhff; 

fUjg;gLfpwJ. ,J gpd;tUk; gz;Gfis nfhz;Ls;sJ:

(a) ,U gFjpfshfg; gFj;jy;. mjhtJ xt;nthU NrhjidAk; 

,uz;L gu];gu gpuj;Naf rhj;jpakhd tpisTfis kl;LNk 

nfhz;Ls;sJ> v. fh.> 'ntw;wp' my;yJ 'Njhy;tp'> 'Mk;' my;yJ 

',y;iy'> 'jiy' my;yJ 'G+'> Nghd;wJ.
(b) epiyj;jd;ik. ,jd; nghUs; vd;dntdpy;> ve;j xU NrhjidapYk; 

KbT njupatUk; (my;yJ nfhLf;fg;gLk;)> NkYk; fhyg;Nghf;fpy; 

epiyj;J epw;fpwJ> mjhtJ vy;yh NrhjidAk; xd;Wjhd;.

(c) Rje;jpuk;. ,jd; nghUs;> Nrhjidfs; Gs;sptptuuPjpahf 

RahjPdkhf cs;sd. mjhtJ> ve;jnthU Nrhjid my;yJ 

epfo;Tfs; my;yJ NtW ve;jnthU tprhuiz my;yJ 

NrhjidfspYk; elg;gijj; jtpu Ntnwhd;Wkpy;iy.

,Uklq;F gfpu;T epfo;jfT nray;ghL

rPuw;w khwp> ,Ukk;> ,Uik toq;fy;fs; n Nrhjidfspy; ntw;wp 
vz;zpf;if> <UWg;G gutypd; epfo;jfT nray;ghL fPNo vOjg;gl;Ls;sJ.
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( )
0,1,2...

n r n r
rF X r C P q

r n

−= =

=
,q;F, n = Nrhjidfspd; vz;zpf;if.

p = xNu Nrhjidfspy; ntw;wpfukhd epfo;jfT.
q = (1-p)= xw;iw tprhuizapy; "Njhy;tp" epfo;jfT.
r = 'n' Nrhjidapy; ntw;wpfspd; vz;zpf;if.

,Uklq;F gfpu;tpd; msTUf;fs;

,e;j toq;fy;fs; vd;gJ p kw;Wk; n ,d; kjpg;Gfs; rhu;e;jjhFk;. ,J 
cz;ikapy; mjd; msTUf;fs; MFk;. mjd; rpf;fiy tiuaiw 

nra;tjd; %yk; mwpag;gl;l n vd;gjpypUe;J X ,d; epfo;jfT 

cz;ikapNyNa tiuaWf;fg;gLfpwJ. N Nrhjidfspy; rupahf epfOk; 

epfo;Tfspd; epfo;jfT NkNy $wg;gl;l ,Uklq;F nray;ghl;ilg; 

gad;gLj;jp fz;Lgpbf;f KbAk;.

P apd; kjpg;G> ,Uklq;F gutypd; nghJ Njhw;wj;ij jPu;khdpf;fpwJ. 
,e;j R+oypy; tof;fkhd nghJikg;gLj;jy;fs;:

(a) P rpwpajhf ,Uf;Fk; NghJ (nrhy;Yf  0.1)> <UWg;G 

gutyhdJ tyJGwk; tisf;fg;gl;bUf;fpwJ. mjhtJ> 

glk; 8.1 ,y; fhl;lg;gl;Ls;s gbtj;ij fhl;LfpwJ.

glk; 8.1

(b) P = 0.5 ,Uf;Fk;NghJ> ,Uklq;F toq;fy;fs; rkr;rPuhdJ 
kw;Wk; glk; 8.2 ,y; fhl;lg;gl;Ls;sgb tiuglk; tbtk; 

fhl;LfpwJ.
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glk; 8.2

(c) 0.5-tpl P ngupajhf ,Uf;Fk; NghJ> ,Uklq;F gutyhdJ 
kw;Wk; ,lJGwj;jpy; tise;jpUf;Fk;> glk; 8.3 ,y; 

fhl;lg;gl;Ls;sJ.

glk; 8.3

Mdhy; 'p' epiyahdJ kw;Wk; 'n' mjpfupf;fpwJ vd;why;> 'n' nrq;Fj;J 
NfhLfs;> xU kzp tbtj;ij cUthf;Ftjw;F xd;whf $l;br; 

nry;fpd;wd> mjhtJ> <UWg;G guty; rkr;rPuhdjhfTk; glk; 8.4-y; 

fhl;lg;gl;Ls;sgb tbtk; vLf;fpwJ.



193� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

jj;Jthu;j;j epfo;jfT 

toq;fy;fs;

glk; 8.4

<UWg;G toq;fy;fs; Kf;fpa eltbf;iffs;

rPuw;w khWghl;bd; [mjhtJ> E(X)] my;yJ <UWg;G gutypd; 

rPuw;w khwp (mjhtJ X) vDk; kjpg;gpd; kjpg;ghdJ n.p f;F 
rkkhf ,Uf;Fk;. NkYk;> rPuw;w khWghl;bd; khWghL n f;F 
rkkhFk; n.p.q my;yJ n. p. (1 - p). mjd;gb> <UWg;G gutyhd 

epakr;rha;T . . .n p q  kw;w Kf;fpakhd eltbf;iffs; <UWg;G  

toq;fy;fs; njhlu;gpd; fPo; cs;sJ.

tisT = 1 2
. .

p
n p q
−

Kfl;lsit 
21 6 63

. .
p q

n p q
− +

= +

<UWg;G toq;fy;fis vg;NghJ gad;gLj;jyhk;

NkNy Fwpg;gplg;gl;Ls;s epiyikfis epiwNtw;Wk; R+oy;fspy; 

,Uklq;F tpepNahfk; gad;gLj;jg;gLfpwJ. cjhuzkhf ,uz;L 

R+o;epiyfs; gpd;tUkhW tptupf;fg;glyhk;.

(a) xU epahakhd ehzaj;jpd; 6 Rz;Ljy;fspy; 6 jiyfspd; 

epfo;jfT fz;Lgpbf;fg;gLk;NghJ>

(b) ruhrupahf 8% FiwghLs;s nghUl;fs; cw;gj;jp nra;Ak; xU 

,ae;jpuj;jhy; jahupf;fg;gLk; 10 nghUl;fspy; 3 vd;gjw;fhd 

rhj;jpaf;$W fz;Lgpbf;fg;gLk;NghJ> FiwghL ,Uf;Fk;.

cjhuzk; 8.6: xU epahakhd ehzak; 10 Kiw J}f;fp vwpag;gLfpwJ. 

rPuw;w khwp X vd;gJ jiy(fs;) Nky;Nehf;fp tUk;. <UWg;G epfo;jfT 
nray;ghl;ilg; gad;gLj;jp> X vLf;Fk; midj;J rhj;jpaf; $Wfis 

fz;Lgpbj;J> me;j <UWg;G toq;fy; ruhrup: X = n p  rupghu;f;fpwJ.
kw;Wk; khWghL: σ2 = n.p.q
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Fwpg;Gfs;

jj;Jthu;j;j epfo;jfT 

toq;fy;fs;
jPu;T: ehzak; epahakhdJ vd;gjhy;> J}f;fpnawpag;gl;lhy;> jiy 

Nky;Nehf;fp my;yJ G+ Nky;Nehf;fp tuyhk;. vdNt> P (jiy) 1
2

=
 
 

kw;Wk; q (jiy ,y;iy) = 1
2
. Njitahd epfo;jfT nray;ghL>

( ) P
0,1,2...10

n r n r
rf X r C q

r

−= =

=
 

,e;j nray;ghl;ilg; gad;gLj;jp <UWg;G epfo;jftpd; tpepNahfk; 

gpd;tUk; ml;ltizapy; fhl;lg;gl;Ls;sJ.

iX
  jiyfspd; 

vz;zpf;if

epfo;jfT 
ipr                                        1 iX pr

    ( )1X X−    ( )2

1X X−
   
( )2

1 1.X X p−

0
0 10

010 1 / 1024C p q =
0/1024 -5 25 25/1024

1
1 9

110 10 / 1024C p q =
10/1024 -4 16 160/1024

2
2 8

210 45 / 1024C p q =
90/1024 -3 9 405/1024

3
3 7

310 120 / 1024C p q =
360/1024 -2 4 480/1024

4
4 6

410 210 / 1024C p q =
840/1024 -1 1 210/1024

5
5 5

510 252 / 1024C p q =
1260/1024 0 0 0/1024

6
6 4

610 210 / 1024C p q =
1260/1024 1 1 210/1024

7 7 3
710 120 / 1024C p q = 840/1024 2 4 480/1024

8 8 2
810 45 / 1024C p q = 360/1024 3 9 405/1024

9 9 1
910 10 / 1024C p q = 90/1024 4 16 160/1024

10 10 0
1010 1 / 1024C p q = 10/1024 5 25 25/1024

          
                                       5120 /1024X =∑
                                                                   5X =

khWghL
2σ= =

( )2
.i iX X pr− =∑

2560 /1024 2.5=
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jj;Jthu;j;j epfo;jfT 

toq;fy;fs;

<UWg;G gutypd; ruhrup 
1. . 10 5
2

n p = × =
 

kw;Wk; ,e;j gfpu;tpd; khWghLf;F rkkhFk; 
1 1. 10 2.5
2 2

P q = × × =

,e;j kjpg;Gfs; ehk; NkNy cs;s ml;ltizapy;  

fz;lwpe;jitahFk;. vdNt> ,e;j kjpg;Gfs; ml;ltizapy; 

fhl;lg;gl;Ls;sgb ,uz;L eltbf;iffs; fzf;fplg;gl;l kjpg;GfSld; 

rupghu;f;fg;gLk;.

<UWg;G toq;fy;fs; nghUj;jy;

nfhLf;fg;gl;l jutupirf;F xU <UWg;G toq;fy;fs; nghUj;jg;gLk;NghJ> 

gpd;tUk; eilKiw gpd;gw;wg;gLfpwJ:

(a)	'p' kw;Wk; 'q' Mfpatw;wpd; kjpg;Gfis X = n p. kw;Wk; q = (1 - p) 
vd;W itj;Jf; nfhs;Nthk;.

(b)	nfhLf;fg;gl;l rPuw;w khwpapd; midj;J kjpg;Gfspd; epfo;jfit  

fz;lwpa <Uapu; epfo;jfT nray;ghl;il gad;gLj;JfpwJ.

( ) P
0,1,2...

n r n r
i rf X r C q

r n

−= =

=

(c)	vjpu;ghu;f;fg;gl;l miytupirfisg; gad;gLj;jp> mupa khwp 

midj;J kjpg;GfSf;Fk; N (nkhj;j mjpu;ntz;) ngUf;Ftjd; 

%yk; njhlu;Gila epfo;jfT (b).
(d)	vjpu;ghu;f;fg;gl;l mjpu;ntz;fs; nfhLf;fg;gl;l jutupirf;F 

nghUj;jg;gl;l <UWg;G toq;fy;fs; MFk;.

8.3.2 gha;]hd; toq;fy;fs;

gha;]hd; tpepNahfk; vd;gJ xU gpuj;jpNaf epfo;jfT 

gutyhFk;> ,J xU gpnuQ;Rf;fhuupd; ngaiuf; Fwpf;fpwJ> 

,e;j tpepNahfj;ij cUthf;fpaJ rpkpNahd; nldp];  

gha;]hd; Mthu;. ,e;j toq;fy;fs; mbf;fb nray;ghl;L Muha;r;rpapd; 

gpd;dzpapy; gad;gLj;jg;gLfpwJ kw;Wk; ,e;j fhuzj;jpw;fhf 

Nkyhz;ik kf;fSf;F xU ngupa Kf;fpaj;Jtj;ij nfhLf;fpwJ. 

tupir Nfhl;ghL> ruf;F fl;Lg;ghL rpf;fy;fs; kw;Wk; Mgj;Jf;  

khjpupfspy; ,e;j gfpu;T Kf;fpa gq;F tfpf;fpwJ.

<UWg;G toq;fy;fs; Nghyy;yhky;> gupNrhjidapd;  

epiyikfspd; mbg;gilapy; gha;]d; toq;fy;fs; Kw;wpYk; 

jj;Jthu;j;j mbg;gilapy; fopf;fg;gl KbahJ. cz;ikapy;> ,J 

mDgtj;ij mbg;gilahff; nfhz;lJ> mjhtJ> Ma;Tf;Fl;gl;l 

rpf;fy; njhlu;ghd fle;j gupNrhjidfspd; mDgtkhd KbTfis 

nfhz;lJ. xU epfo;tpd; epfo;jfT kpff; Fiwthf ,Uf;Fk;NghJ> 

gha;]d; gfpu;T Fwpg;ghf nghUj;jkhdJ> (mjdhy; q my;yJ (1- p) 
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Fwpg;Gfs;

jj;Jthu;j;j epfo;jfT 

toq;fy;fs;
xw;Wikf;F fpl;lj;jl;l rkkhf ,Uf;Fk;) kw;Wk; n kpf ngupaJ. 

mj;jifa njhlu;r;rpahd njhlu; (mjhtJ n. p.) xU tiuaW vz;. 

X epfo;TfSld; njhlu;Gila epfo;jfTfis Fwpg;gpl;l fhyj;jpy; 

my;yJ Fwpg;gplg;gl;l gFjpf;Fs; fzf;fpLtjw;F ,e;j toq;fy;fs; 

ey;yJ vd;gij mDgtk; fhl;LfpwJ.

nfhLf;fg;gl;l ,ilntspapy; nfhLf;fg;gl;l epfo;tpd; epfo;Tfspd; 

vz;zpf;if (,ilntsp Neuk;> J}uk;> gFjp Nghd;wit). %yjdk; 

X vLf;Fk; xU Fwpg;gpl;l kjpg;ig gpujpepjpj;Jtg;gLj;Jtjw;fhf 

jdpj;Jtkhd rPuw;w khwp kw;Wk; Fiwe;j tof;F X Mfpatw;iw 

ehk; gad;gLj;JfpNwhk;. ,e;j toq;fy;fspd; epfo;jfT nray;ghL 

nghJthf fPNo vOjg;gl;Ls;sJ.

		  ( )
0,1,2...

i

i
ef X x
x

r

λλ −

= =

=

,q;Nf>λ = Fwpg;gpl;l ,ilntspapy; epfOk; epfo;Tfspd; ruhrup vz;zpf;if. 

NtWtpjkhf $wpdhy;> ,J tpepNahfj;jpd; ruhrup MFk;.

e = 2.7183 ,ay;ghd klf;if mbg;gilapy;.

x = nfhLf;fg;gl;l epfo;tpd; epfo;Tfspd; vz;zpf;if

gha;]hd; nray;Kiw

,e;jg; gutyhdJ gha;]hd; nray;Kiwiaj; J}z;Lk; gpd;tUk; 

gz;Gfis nfhz;Ls;sJ.

•• xU Fwpg;gpl;l ,ilntspapy; cs;s ruhrup khwpapd; nghUs; 

vd;gJ Ma;tpd; fPo; khWgLk; tptuq;fs; gw;wpa fle;jfhy 

jutpd; mbg;gilapy; kjpg;gPL nra;a KbAk;.

•• nfhLf;fg;gl;l ,ilntspia kpfr; rpwpa ,ilntspfspy; 

gpupf;fpNwhk; vd;why;>

(a) kpfTk; rpwpa ,ilntspapy; rupahf epfOk; epfo;jfT 

kpf rpwpa vz;zpf;ifapyhdJ kw;Wk; xt;nthU rpwpa 

,ilntspfSf;Fk; khwhdJ.

(b) kpf rpwpa ,ilntspapy; ,uz;L my;yJ mjw;F Nkw;gl;l 

epfo;Tfs; elf;Fk; epfo;jfT kpfTk; rpwpaJ ehk; mij 

G+[;[pa kjpg;ghf xJf;fyhk;.

(c) nfhLf;fg;gl;l ,ilntspapy; kpf rpwpa ,ilntsp tpOe;jhy; 

kpf rpwpa ,ilntspapy; elf;Fk; epfo;T RahjPdkhFk;.

(d) ve;j rpwpa ,ilntspapYk; epfOk; epfo;Tfspd; 

vz;zpf;if> kw;nwhU rpwpa ,ilntspapYk; epfo;Tfspd; 

vz;zpf;ifia rhu;e;J ,Uf;fhJ.

gha;]hd; toq;fy;fspd; msT kw;Wk; Kf;fpa eltbf;iffs;
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jj;Jthu;j;j epfo;jfT 

toq;fy;fs;
gha;]hd; toq;fy;fs; λ ,d; kjpg;igg; nghWj;J> mjd; xNu msTUthf 

,Uf;Fk; Fwpg;gpl;l ,ilntspapy; ruhrupahff; nfhLf;fg;gl;l Rl;lsT. 

rupahf x rk;gtq;fspd; epfo;jfT NkNy $wg;gl;l gha;]hd; epfo;jfT 

nray;ghL gad;gLj;jp fz;Lgpbf;f KbAk;. vjpu;ghu;g;G kjpg;G my;yJ 

gha;]hd; rPuw;w khwp ruhrup λ kw;Wk; mjd; khWghL λ MFk;.  

gha;]hd; tpepNahfj;jpd; epakr;rha;T> λ .

gha;]hd; khjpupia mbg;gilahff; nfhz;L> ,ilntsp 

t f;F ruhrupahf λ epfo;Tfs; ,Ue;jhy;> ,ilntspapy; kt  
ruhrupahf k λ epfo;Tfs; cs;sd. cjhuzkhf xU Fwpg;gpl;l 

Neuj;jpy; fzf;fplg;gl;l Nritfspd; vz;zpf;if> λ = 4 cld; xU 

gha;]hd;  tpepNahfk;> gpd;du; y> nfhLf;fg;gl;l 6 kzp Neu ehspy; 

Nrit Kfg;gpy; tUtjw;fhd vz;zpf;if> gha;]hd;  tpepNahfk;  

λ = 24> mjhtJ> 6 × 4.
gha;]hd; gfpu;T gad;gLj;Jk; NghJ

'n' my;yJ 'n' kjpg;ig ve;j msT Jy;ypaj;NjhL kjpg;gpl KbahJ 

vd;W njupahjNghJ> me;jg; gha;]hd; gfpu;T gad;gLj;jg;gLfpwJ. 

cz;ikapy;> rpy re;ju;g;gq;fspy; 'n' kjpg;igf; Nfl;gjpy; gy 

czu;T ,y;iy. cjhuzkhf> xU fhy;ge;J Nghl;bapy; xU mzp 

Njhw;fbf;fg;gl;l ,yf;Ffspy; vj;jid ,yf;Ffs; mbj;jpUf;f 

KbahJ vd;W $w KbahJ. ,NjNghy;> xUtu; ftdkhf ghu;j;jhy;> 

vj;jid Kiw kpd;dy; gspr;rpl;lJ vd;gij fz;Lgpbj;Jtplyhk;> 

Mdhy; mij vj;jid Kiw xspj; njwpg;G nra;jJ vd;gijr; 

nrhy;y KbahJ. ,JNghd;w re;ju;g;gq;fspy; ehk; gha;]hd; gfpu;it 

gad;gLj;JfpNwhk;. xU tUlj;jpw;F xU khtl;lj;jpy; xU ehspy; 

,wg;Gfspd; vz;zpf;if> xU rpy khjq;fspy; xU epkplj;jpw;F xU 

rhiyapy; nry;Yk; Nkhl;lhu; thfdq;fspd; vz;zpf;if> gy gf;fq;fs; 

mlq;fpa xU Gj;jfj;jpy; gf;fk; xd;Wf;F mr;rpLk; jtWfs; vz;zpf;if 

Nghd;w rpy cjhuzq;fspy; gha;]hd; epfo;jfT toq;fy;fs; nghJthf 

gad;gLj;jg;gLk;.

cjhuzk; 8.7: cw;gj;jpf;fhd jahupg;G xU myF jahupg;Gf;F 2 

FiwghLfs; cs;sjhf epidtpy; nfhs;Sq;fs;. gha;]hd; gutiyg; 

gad;gLj;jp, 3 FiwghLfs; kw;Wk; ehd;F FiwghLfSld; ve;j 

FiwghLkpd;wp xU jahupg;G fz;Lgpbg;gjw;fhd rhj;jpaf; $Wfis 

fzf;fpLf.

jPu;T: ,e;j jahupg;gpy; xU myFf;F 2 FiwghLfs; ,Ue;jhy λ = 2. 
gha;]hdpd; epfo;jfT nray;ghL gpd;tUkhW:

.( )
x

t
ef X x
x

λλ −

= =

0,1,2,....x =
NkNy epfo;jfT nray;ghl;ilg; gad;gLj;jp> Njitahd rpf;fy;fisf; 

fPNo fhz;fpNwhk;:
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Fwpg;Gfs;

jj;Jthu;j;j epfo;jfT 

toq;fy;fs;

P (ve;j FiwghLfSk; ,y;yhky;> mjhtJ>x=0) 
0 22 .
0
e−

=

( )1. 0.13534
0.13534

1
= =

B (3 FiwghLfSld;> mjhtJ> x=3) 
( )3 2 2 2 2 0.135342 .

3 3 2 1
e− × ×

= =
× ×

0.54136 0.18045
3

= =

B (4 FiwghLfSld;> mjhtJ> x=4) 
( )4 2 2 2 2 2 0.135342 .

4 4 3 2 1
e− × × × ×

= =
× × ×

						    

0.27068 0.09023
3

= =

gha;]hd; gfpu;T nghUj;Jjy;

nfhLf;fg;gl;l jutupirf;F xU gha;]hd; gfpu;T nghUj;jg;gLk;NghJ> 

gpd;tUk; eilKiw gpd;gw;wg;gLfpwJ:

(a) ruhrup gfpu;tpy; λ tpd; kjpg;ig jPu;khdpj;jy;
(b) gha;]hd; epfo;jfT nray;ghl;ilg; gad;gLj;jp nfhLf;fg;gl;l 

rPuw;w khWghl;bd; rhj;jpaKs;s midj;J kjpg;GfSf;Fk; 

epfo;jfTfisf; fz;lwpaTk;.

( ) .

0,1, 2...

x

i
ef X x
x

x

λλ −

= =

=

(c) vjpu;ghu;f;fg;gLk; mjpu;ntz;fisg; gpd;tUkhW gad;gLj;jyhk;.

( ). in p X x=
 

(d) tof;F (C) MdJ NkNy nfhLf;fg;gl;l jutpw;F ,izf;fg;gl;l 

gha;]hd; guty; MFk;.

gha;]hd; gutypd; xU Njhuhakhd <UWg;G guty;:

rpy R+o;epiyfspy; gha;]hd; guty; <UWg;G gutypd; epahakhd 

Njhuhakhf fUj;jg;gl;lhy; mjd;gb gad;gLj;jyhk;. ,it 

midj;jpw;Fk; mDkjp mspf;Fk; R+o;epiyfs;> 'n' ngupa mstpy; 

neUq;fp tUk; NghJ> p xU rpwpa  G+[;[paj;ij neUq;FfpwJ  

(n = Nrhjidfspd; vz;zpf;if> p = 'ntw;wp'). Gs;sptptuq;fs; 

tof;fkhf ngupa n ,d; mu;j;jj;ij vLj;Jf;nfhs;fpd;wd> ,e;j 

Nehf;fj;jpw;fhf> n ≥ 20 kw;Wk; rpwpa 'p' vd;why; p ≤ 0.05. ,e;j ,uz;L 

epiyikfs; epiwNtw;wg;gLk; re;ju;g;gq;fspy;> ehk; <UWg;G  guty; (n.p.)  
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gha;]hd; guty; (λ) vd;w ruhrupia gad;gLj;j Ntz;Lk;> gha;]hd; 

guty; epfo;jfT nray;ghL fPNo Fwpg;gplg;gl;Ls;sJ.

( ) ( ) ( ). .x np

i

n p e
f X x

x

−

= =

gpd;tUk; vLj;Jf;fhl;by; gha;]hd; gutypd; xU Njhuhakhd <UWg;G  

gutiy ehk; Gupe;Jnfhs;s KbAk;.

cjhuzk; 8.8:  gpd;tUk; jfty; nfhLf;fg;gl;Ls;sJ:

(a) xU Fwpg;gpl;l njhopw;rhiyapy; 20 ,ae;jpuq;fs; cs;sd. 

mjhtJ> n = 20.
(b) ve;j ehspYk; xOq;FKiwapy; ntspNaWk; ,ae;jpuj;jpd; 

epfo;jfT 0.02 MFk;.

xNu ehspy; rupahf 3 ,ae;jpuq;fs; xOq;FKiwapy; ,Ug;gjw;fhd 

epfo;jfT vd;d? <UWg;G  guty; kw;Wk; gha;]d; guty;fs; ,uz;ilAk; 

gad;gLj;jp Njitahd epfo;jfT fzf;fpLf. ,e;j tof;fpy;  

gha;]d; guty; vd;gJ <UWg;G gutypd; xU ey;y Njhuhak; vd;gijf; 

Fwpg;gpLf.

jPu;T: epfo;jftpd; gb> gha;]hd; gutypd; epfo;jfT nray;ghL  

(λ vd;w ,lj;jpy; n.p I gad;gLj;jp)
(n ≥ 20 ,Ue;J kw;Wk; p ≤ 0.05)

( ) ( ) ( ). .x np

i

n p e
f X x

x

−

= =

X vd;gJ> mNj ehspy; xOq;FgLj;jg;glhj ,ae;jpuq;fspd; vz;zpf;if 

MFk;.

( ) ( )3 20 0.0220 0.02 .
( 3)

3i

e
P X

− ××
= =

( ) ( ) ( )( )30.4 . 0.67032 0.064 0.67032
3 2 1 6

= =
× ×

0.00715=
epfo;jftpd; gb <UWg;G epfo;jfT nray;ghL>

( ) n r n r
i rF X r C P q −= =

,q;F  	
20, 3, 0.02n r p= = =  vdNt q=0.98

( ) ( ) ( )3 1720
33 0.02 0.98iF X C∴ = =

0.00650=
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<UWg;G epfo;jfT nray;ghL %yk; fzf;fplg;gl;l mNj ehspy; 3 

,ae;jpuq;fspd; epfo;jfTf;Fk; ,ilNaahd NtWghL ntWk; 0.00065 

MFk;. tpj;jpahrk; kpf rpwpaJ Mdhy; ehk; nfhLf;fg;gl;l tof;fpy; 

gha;]hd; tpepNahfk; Jy;ypakhd tpepNahfkhdJ xU ey;y Njhuhakhf 

Njhd;WfpwJ vd;W $wyhk;.

cjhuzk; 8.9: xt;nthU gupNrhjidapYk; p=0.1 vd;gJ 100 Nrhjidfspy; 
Njhuhakhf 5 ntw;wpfs; epfo;tjw;fhd rhj;jpaf;$Wfisg; gw;wp mwpa 

gha;]hd; tpepNahfj;ijg; gad;gLj;JtPu;fs;?

jPu;T: Nfs;tpf;F ehk; nfhLf;fg;gl;lJ>

n = 100 kw;Wk; p = 0.1

	 . 100 0.1 10n pλ∴ = = × =

Njitahd epfo;jfT fz;Lgpbf;f gha;]hd; epfo;jfT nray;ghl;by; 

fPNo fhl;lg;gl;Ls;sgb> <UWg;G epfo;jfT nray;ghl;il xU 

Njhuhakhf gad;gLj;jyhk;.

	
( ) ( ) ( ).. ..

x n px

i

n p eef X x
x x

λλ −−

= = =

my;yJ	
( ) ( )( )2 10 100000 0.0000510 . 5.000005

5 5 4 3 2 1 5 4 3 2 1
eP
−

= = =
× × × × × × × ×

	

1 0.042
24

= =

8.3.3 rhjhuz toq;fy;fs;

midj;J epfo;jfT toq;fy;fs; rhjhuz epfo;jfT toq;fy;fs;> 

kpf Kf;fpakhd kw;Wk; gad;gLj;jg;gLk; njhlu; epfo;jfT gfpu;T 

vd miof;fg;gLfpwJ. ,e;j toq;fy; gy tifahd gpur;ridfspy; 

ed;F nghUe;JfpwJ vd;gjhy;> ,ij gfpu;T mDkhdk; rhu;e;j rpwg;G 

Kf;fpaj;Jtk; vd;W $WfpNwhk;. xU Gs;sp tptuk; kw;Wk; xU msTU 

,ilNa ,izg;ig epfo;jfT khjpup (mjhtJ khjpup KbTfs; kw;Wk; 

ve;j khjpup tiuag;gl;l KOikj; njhFjpfSf;F  ,ilNa) vd;w ngaupy; 

fhu;y; fh];> gjpndl;lhk; E}w;whz;L fzpjtpayhsu;-thdpayhsu;> ,e;j  

toq;fy; kw;Wk; mtuJ gq;fspg;ig nfsutpf;Fk; tifapy;> ,e;j 

toq;fy; ngUk;ghYk; fh]pad; toq;fy; vd;W miof;fg;gLfpwJ.

,ay;ghd toq;fy; Nfhl;ghl;lstpy; gy jdpj;jdp toq;fy;fis 

fl;Lg;gLj;Jk; tbtkhfg; ngwyhk;. vLj;Jf;fhl;lhf> (p + q)n ,d; <UWg;G 

tpupthf;fj;jpy;> ‘n' vd;gJ Kbtpyp kw;Wk; 1
2

p q= =
  
Mfpatw;wpd; 

kjpg;G MFk;. gpd;du;> rPuhf
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rkr;rPu; tisT ngwg;gLk;. P kw;Wk; q ,d; kjpg;Gfs; rkkhf 

,y;yhtpl;lhYk; $l mLf;F n-,d; kjpg;G kpfg;ngupajhf 

,Uf;Fk;. xU tisT rhjhuz epfo;jfT nkd;ikahd kw;Wk; 

rkr;rPu; ngWk; epfo;jfT MFk;. ,j;jifa tisTfs; rhjhuz 

epfo;jfT tisTfs; vd;W miof;fg;gLfpd;wd (my;yJ rhjhuz  

tisTfspd; Neuq;fs; vd;W  miof;fg;gLfpd;wd) kw;Wk; tisTfs; 

rhjhuz tpepNahfq;fis gpujpepjpj;Jtk; nra;fpd;wd. 

nfhLf;fg;gl;l rhjhuz epfo;jfT toq;fy; Nghd;wit:

,q;F> ( )
1
21

. 2

x

F x e
µ

σ

σ π

− −  
 =

μ = toq;fy; ruhrup.
σ2= toq;fy; khWghL.

rhjhuz toq;fy; ,e;j ,uz;L msTUf;fs;> μ kw;Wk; σ2 
Mfpatw;why; tiuaWf;fg;gLtJ glk; 6.5 ,y; fhl;lg;gl;Ls;sgb 

,e;j toq;fy; tiuglkhf Fwpg;gplg;gLfpwJ.

glk; 6.5 rhjhuz tpepNahfj;ij gpujpepjpj;Jtg;gLj;Jk; tisT

,ay;ghd toq;fy;: mk;rq;fs; kw;Wk; gad;ghLfs;

rhjhuz toq;fy; my;yJ rhjhuz tistpd; gz;Gfs; fPNo 

nfhLf;fg;gl;Ls;sd:

1. ,J rkr;rPu; toq;fy;.

2. tistpd; cr;rk; vq;F epfo;fpwJ vd;gij ruhrup μ 
tiuaWf;fpwJ. NtW thu;j;ijfspy; $Wtjhdhy;> ruhrup Neuj;jpy; 

xOq;FKiw kpf cau;e;j xOq;FKiw MFk;. ruhrupapypUe;J 

xU epakr;rha;tpd; J}uj;jpypUf;Fk; xOq;fpd; cauk; 60.653% 

ruhrup Mizapd; cauk; kw;Wk; gy;NtW epakr;rha;Tfspy;  

( sσ ) cs;s kw;w xOq;FKiwfspd; cauk; vd;gJ xU cauj;jpd;  

epiyahd ruhrup MFk;.
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3. tisT mbg;gil NfhLf;F rkr;rPuhf cs;sJ. mjhtJ> mJ 

mZFKiwia njhlq;FfpwJ. Mdhy;> fpilkl;l mr;irj; 

njhLtjpy;iy.

4. khWghL (
2σ ) tistpd; gutiy tiuaWf;fpwJ.

5. ruhrupapypUe;J xU epakr;rha;T njhiytpy; cs;s ruhrup 

xOq;FKiw kw;Wk; xOq;FKiwf;F ,ilapy; cs;s gFjp> 

vg;NghJk; tistpd; nkhj;j gug;gstpy; 34.134% MFk;. ,jd; 

mu;j;jk; ,U xOq;FgLj;jy;fSf;fpilapy; xU rpf;khtpy; (S.D) 
cs;s ,ilntsp ,U gf;fj;jpYk; cs;s ,ilntspapd; nkhj;j 

gug;gsT 68.268% MFk;. ,J gpd;tUkhW fhl;lg;gl;Ls;sJ.

,NjNghy;> kw;w gFjp cwTfs; gpd;tUkhW:

,ilNa rhjhuz tistpd; nkhj;j 

gFjpia cs;slf;fpa gFjp

μ ± 1 S.D 68.27 %
μ ± 2 S.D 95.45 %
μ ± 3 S.D 99.73 %
μ ± 1.96 S.D 95 %
μ ± 2.578 S.D 99 %
μ ± 0.6753 S.D 50 %

6. tisT xU cr;rj;ijf; nfhz;bUg;gjhy; rhjhuz toq;fy;fs; 

kl;LNk xU Kiwapy; gad;gLj;jg;gLfpwJ. NtW thu;j;ijfspy; 

$Wtjhdhy;> ,J vg;NghJk; xNu khjpupahd toq;fy;fshFk;.

7. mjpfgl;r xOq;FKiw rhjhuz tistpd; tiuglj;ij ,uz;L 

rk ghfq;fshf gpupf;fpwJ.

8. NkNy $wg;gl;Ls;s midj;J Fzeyd;fSf;Fk; $Ljyhf 

tisT gpd;tUk; gz;Gfspy; cs;sd:
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(a) xµ =

(b) μ2 = σ2 = khWghL
(c) μ

4
 =3σ4

(d) fzk; Fzfk; Kfl;lsit =3
,ay;ghd gfpu;Tfspd; FLk;gk;:

ehk; gy rhjhuz epfo;jfT toq;fy;fis nfhz;bUf;fyhk; Mdhy; 

xt;nthU Fwpg;gpl;l mstpw;fhd rhjhuz toq;fy; mjd; ,uz;L 

msTUf;fs;> ruhrup (μ) kw;Wk; epaktpyfy; (σ) Mfpatw;why; 

tiuaWf;fg;gLfpwJ. vdNt> xU rhjhuz tisT ,y;iy. khwhf> 

rhjhuz tisTfspd; xU FLk;gk;. ,tw;wpy; rpytw;iw ehk; fPNo 

fhl;lyhk;:

xNu khjpupahd ntt;NtW tisTfs;

	 xU rhjhuz toq;fy;

xj;j epakr;rha;T nfhz;l nghJthd tisTfs;. Mdhy;> xt;nthd;Wk; 

gy;NtW ruhrupfs; cs;sd:

 rpwpa juk; nfhz;l 

tisT> tpyfy; 

nrhy;fpwJ (σ = 1) 
ngupa juepiy nfhz;l 

tisT> tpyfy; $W (σ = 5) 

kpfg;ngupa juepiy nfhz;l tisT> 

tpyfy; $W (σ=10):

xU rpwpa ruhrup 

tisT µ=15
µ=50 kpfg;ngupa  ruhrup 
tisT C

kpfg;ngupa ruhrup 

tisT C
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ntt;NtW juepiy khWghLfs; kw;Wk; gy;NtW topfspy; rhjhuz 

tisTfs;:

rhjhuz tistpd; fPo; gFjpia mstpLtJ vg;gb?

xU tof;fkhd tistpd; rupahf ,Uf;Fk; topKiwapypUe;J  

epiyahd tpyfy;fs; ($l;ly;  kw;Wk; fopj;jy;) rpy ,ilntspfis 

cs;slf;fpa rpy gFjp cwTfSf;F NkNy Fwpg;gplg;gl;bUf;fpwJ. 

Mdhy;> kw;w vy;yhtw;wpYk; vd;d nra;a Ntz;Lk; vd Gs;sptptu 

ml;ltizfs; njuptpf;fpd;wd. mtw;wpd; Nehf;fj;jpw;fhf 

fzpjtpayhsu;fshy; ,e;j ml;ltiziag; gad;gLj;jp ehk; 

(my;yJ epfo;jfT> tistpd; nkhj;j gFjpia 1 vd rkkhdjhf 

vLj;Jf; nfhs;syhk;)> nghJthf toq;fy; rPuw;w khwp rpy J}uq;fspd; 

ruhrupapypUe;J> ,e;j J}uq;fs; epiyahd khWjy;fspd; mbg;gilapy; 

tiuaWf;fg;gLfpd;wd. rhjhuz tistpd; fPo; cs;s gFjpiaf; 

fhl;Lk; ml;ltiziag; gad;gLj;Jk; NghJ epiyahd khWghl;bd; 

(FwpaPl;L uPjpahf Z) mbg;gilapy; NgRfpNwhk;. mstPl;L myFfs; 

,e;j 'Z' fPo; nray;gl;Ls;sJ:

		

XZ µ
σ
−

=

,q;F> Z = epiyahd khWghL (my;yJ X ,ypUe;J epiyahd 		
	    khWjy; vz;zpf;ifapd; toq;fy; ruhrup)

X = fUj;jpd; fPo; rPuw;w khwp kjpg;G.
μ = rPuw;w khWghl;bd; toq;fy; nghUs;.
σ = epiyahd tpyfy;

rhjhuz tistpd; (ngUk;ghYk; epiyahd ,ay;Gepiy 

epfo;jfT toq;fy; ml;ltiz vd miof;fg;gLfpwJ) fPo; cs;s  

gFjpiaf; fhl;Lk; ml;ltiz> epiyahd khWghL (my;yJ 

Z) kjpg;Gfspd; mbg;gilapy; Vw;ghL nra;ag;gl;Ls;sJ. ,J  

ruhrupahf Z = 0 cld; njhlq;fp> rhjhuz tistpd; fPo; miu gFjpia 

kl;Lk; kjpg;gpLfpwJ. rhjhuz toq;fy;fs; Kw;wpYk; rkr;rPu; epiyapy; 

,Ug;gjhy;> tistpd; xU gFjpapYs;s cz;ikahd kjpg;GfSk; 

rpwpa ruhrup tpyf;fk; 

nfhz;l tisT µ=5
ngupa ruhrup tpyf;fk; 

nfhz;l tisT µ=15
kpfg;ngupa ruhrup tpyf;fk; 

nfhz;l tisT µ=30
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kw;w ghjpf;F cz;ikahFk;. rpy gpur;rpidfisj; jPu;g;gjw;fhf xU 

ml;ltizia gad;gLj;Jtij ,g;NghJ ehk; tpsf;FfpNwhk;.

cjhuzk; 8.10: tof;fkhd tq;fp Nrkpg;G fzf;F 18 khjq;fspy; 6.45 

khjq;fSf;F xU epiyahd tpyfYld; Jtq;fpaJ vd;W tq;fpahsu; 

$Wfpwhu;. gpd;tUgitfSf;F tpil jUf: (a) itg;Gj;njhifahsuhy; 
,e;j tq;fpAld; jpwe;j Nrkpg;Gf; fzf;fpy; 22 khjq;fspy; ,d;dKk; 

gzk; ,Ug;gjw;fhd rhj;jpaf;$W vd;d? (b) ,uz;L tUlq;fSf;F 

Kd;dhy; fzf;F Kbf;fg;gLk; epfo;jfT vd;d?

jPu;T: (a) Njitg;gLk; epfo;jfitf; fz;lwptjw;F> rhjhuz tistpd;  

epoyplg;gl;l gFjpia fPNo fhl;bAs;Nshk;:

Z vd fzf;fplyhk;:

		  22 18 0.62
6.45

XZ µ
σ
− −

= = =

Z = 0.62 f;F rhjhuz tistpd; fPo; cs;s gFjp fhl;Lk; ml;ltizapy; 

cs;s kjpg;G 0.2324 MFk;. ,jd; nghUs; μ = 18 kw;Wk; X= 22 
,ilNa cs;s tistpd; gug;gsT 0.2324 MFk;. vdNt> tistpd; 

epoyplg;gl;l gFjpapd; gFjp (0.5)-(0.2324) = 0.2676. Vnddpy; tistpd; 
KO tyJ ifapy; gFjpAk; vg;nghOJk; 0.5 Mf ,Uf;Fk;. ,jdhy; 

xU Nrkpg;Gf; fzf;fpy; 22 khjq;fspy; gzg;gw;whf;Fiw fzpg;gPL 

0.2676 ,Uf;Fk;.

(b) Njitahd epfo;jfT fz;lwptjw;F ehk; me;j gFjpapy; 

mf;fiw nfhz;bUf;fpNwhk;. epoyplg;gl;l kw;Wk; glj;jpy; 

fhl;lg;gl;Ls;sJ Nghd;w rhjhuz tisT:
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,e;j Nehf;fj;jpw;fhf ehk; fzf;fpLfpNwhk;

		  24 18 0.93
6.45

Z −
= =

rk;ge;jg;gl;l ml;ltiz> Z=0.93> vd;gJ 0.3238 MFk;> ,J μ=18 
kw;Wk; X =24 ,ilNa cs;s tistpd; gug;igf; Fwpf;fpwJ. KO 

,lJ if gFjp tisT tof;fkhf 0.5 MFk;.

vdNt> epoyplg;gl;l gFjpapd; gFjp (0.5) + (0.3238)=0.8238 MFk;> 

,J ,uz;L Mz;LfSf;F Kd;Ng fzf;F %lg;gLk;> mjhtJ> 24 

khjq;fSf;F Kd; %lg;gl Ntz;ba mtrpakhFk;.

vLj;Jf;fhl;L 8.11: jdpegu;fspd; tUthiag; gw;wp xU Fwpg;gpl;l 

rhjhuz toq;fy; = 500 &gha;f;F toq;fg;gLfpwJ kw;Wk;  

epiyahd tpyfy; = 100 &gha;. rPuw;w Kiwapy; Nju;e;njLf;fg;gl;l xU 

jdpegu; tUkhdf; FOtpw;Fr; nrhe;jkhd epfo;jfitf; fz;lwpaTk;>

(a) `550 Kjy; `650; (b) ` 420 Kjy; 570 tiu.

jPu;T: (a) Njitahd epfo;jfT fz;Lgpbg;gjw;F rhjhuz tisTg-

Fjpapd; epoy; fPNo fhl;lg;gl;Ls;sJ:

μ=500                           X=650
Z=0    X=5500
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X=550 Kjy; 650 tiu tistpd; gug;igf; fz;lwpa> gpd;tUk; 

fzf;fPLfs; nra;ayhk;:

		

550 500 50 0.50
100 100

Z −
= = =

ve;j ,lj;jpw;F ,ilapy; cs;s njhlu;G μ =500 kw;Wk; X=550 
ml;ltizapd; gb tistpy; 0.1915 rkkhf ,Uf;Fk;>

		

650 500 150 1.5
100 100

Z −
= = =

μ = 500 kw;Wk; X = 650 ,ilNaahd gug;gsTf;F ml;ltizapy; 

0.4332 f;F rkkhf ,Uf;Fk;.

vdNt> X=550 kw;Wk; X=650 ,ilNa ,Uf;Fk; tistpd; gug;G>
		  (0.4332)×(0.1915) = 0.2417
rPuw;w Kiwapy; Nju;e;njLf;fg;gl;l xU jdpegu; tUkhdk; `550 Kjy; 

`650 &gha; tiu ,Uf;Fk;.

(b) Njitahd epfo;jfitf; fz;lwptjw;F> rhjhuz tistpd;  

;epoyplg;gl;l gFjpia fPNo fhl;bAs;Nshk;:

epoyplg;gl;l gFjpia fz;Lgpbf;f ehk; gpd;tUk; fzf;fPLfis 

nra;fpNwhk;:

Z=0
X=420       X=570

	

570 500 0.70
100

z −
= = −

ve;j ,lj;jpw;F ,ilapy; cs;s njhlu;G μ = 500 kw;Wk; X = 570 
tistpy; 0.2580 f;F rkkhf ,Uf;Fk;.

kw;Wk; 
420 500 0.80

100
Z −
= = −
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ve;j ,lj;jpw;F ,ilapy; cs;s njhlu;G μ=500 kw;Wk; X=420 
tistpy; ml;ltiz 0.281 f;F rkkhf ,Uf;Fk;.

vdNt> tistpy; Njitahd gFjp ,ilNa X=420 kw;Wk; X=570 
vd;gJ> (0.2580) + (0.2881) = 0.5461
,J xU egupd; Nju;e;njLf;fg;gl;l epfo;jfT MFk; rPuw;w Kiwapy; 

tUkhdk; ` 420 y; ,Ue;J `570 Mf ,Uf;Fk;.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. epfo;jfT gfpu;T tiffis gl;baypLf.

2. gy;NtW tifahd  jdpj;j kw;Wk; njhlu;r;rpahd epfo;jfT  

tpepNahfk; gfpu;Tfis gl;baypLf.

3. ngu;Ndhyp epfo;Kiw Vd; nghUj;jkhf fUjg;gLfpwJ?

4. ,Unrhw;ngaupL Vw;gLk; epfo;jfT gw;wp vOJf.

5. gha;]hd; guty; ve;j epiyapy; gad;gLj;jg;gLfpwJ?

8.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1.	,uz;L tpjkhd epfo;jfT toq;fy;> jdpj;jdpahd kw;Wk; 

njhlu;r;rpahd epfo;jfT toq;fy;fs; MFk;. NtWgl;l epfo;jfT 

toq;fy;fs;> fUj;jpy; cs;s khwp Fwpg;gpl;l epfo;jfTfSld; 

kl;Lg;gLj;jg;gl;l jdpj;jd;ikahd kjpg;Gfs; kl;LNk vLf;f 

mDkjpf;fg;gLfpwJ. kWGwk;> xU njhlu;r;rpahd epfo;jfT 

toq;fy;fs;> nfhLf;fg;gl;l tuk;gpy; ve;j kjpg;igAk; 

vLj;Jf;nfhs;s mDkjpf;fg;gLfpwJ.

2.	jdpj;jd;ik tha;e;j epfo;jfT toq;fy;fs;> <UWg;G epfo;jfT 

toq;fy; kw;Wk; gha;]hd; epfo;jfT toq;fy; vd ,uz;L 

tiffs; cs;sd. njhlu;r;rpahd epfo;jfT toq;fy;> ,uz;L 

tifapYk; cs;sJ. mjhtJ> mjpNtf epfo;jfT toq;fy; 

kw;Wk; rhjhuz epfo;jfT toq;fy;fshFk;.

3.	ngu;Ndhypapd; nray;Kiw my;yJ ,Uik tpepNahfk; rupahdjhf 

fUjg;gLfpwJ kw;Wk; gpd;tUk; gz;Gfs; ,e;j nray;Kiwapy; 

cs;sd.

(a)	 ,Urkak;: xt;nthU Nrhjidf;Fk; ,uz;L gu];gu 

gpuj;jpNafq;fs; kw;Wk; rhj;jpakhd KbTfs; cs;sd. 

cjhuzkhf> Njhy;tp my;yJ ntw;wp> Mk; my;yJ 

,y;iy> jiyfs; my;yJ G+ Kjypad.

(b)	 epiyg;Gj;jd;ik: ,jd; nghUs; ve;jnthU Nrhjidfspd; 

tpisnghUSk; mwpag;gl;L> fhyg;Nghf;fpy; epiyahdjhf 

,Uf;Fk;.

(c)	 Rje;jpuk;: Nrhjidfs; Gs;sptptuuPjpahf RahjPdkhdit.

vt;thwhapDk;> ve;jnthU tof;F tprhuizapYk; epfo;e;j 
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rk;gtk; my;yJ epfo;thdJ NtW VNjDk; Nrhjidfspy; 

elg;gijj; jLf;fpwJ.

4.	<UWg;G toq;fy;fs; epfo;jfT nray;ghL fPo; vOjg;gl;Ls;sJ:

( ) n r n r
i rF X r C P q −= =

r =0,1,2,...n
,q;F>n=Nrhjidfspd; vz;zpf;if.

	     p = xNu Nrhjidfspy; ntw;wpfukhd epfo;jfT.
	     q = (1 - p) = xw;iw tprhuizapy; Njhy;tpapd; epfo;jfT.

	      r = n Nrhjidapy; ntw;wpfspd; vz;zpf;if.

5.	xU epfo;tpd; epfo;jfT kpfTk; rpwpajhf ,Uf;Fk; NghJ> 

gha;]hd; tpepNahfk; toq;fy; gad;gLj;jg;gLfpwJ> NkYk; 

njhlu;r;rpahd njhluhdJ tiuaWf;fg;gl;l vz;zhf ,Ug;gjhy; 

kpf ngupaJ. ,e;j tpepNahfk; xU Fwpg;gpl;l fhyj;jpy; my;yJ 

Fwpg;gpl;l gFjpapy; x epfo;TfSld; njhlu;Gila epfo;jfTfis 

fzf;fpLtjw;F gad;gLfpwJ.

8.5 RUf;fk;

•• <UWg;G toq;fy;fs; xUNtis jdpj;Jtkhd toq;fy;fSf;F 

ed;F mwpag;gl;ljhFk;. ,ay;ghd toq;fy; my;yJ Z- 
toq;fy;fs; ngUk;ghYk; <UWg;G toq;fy;fspd; Njhuhakhf 

gad;gLj;jg;gLfpwJ.

•• ,Ug;gpDk;> khjpup msT kpf mjpfkhf ,Ue;jhy;> gha;]hd;  

tpepNahfk; ,ay;ghd toq;fy;fis tpl ,Uklq;F gutyhf 

jj;Jt uPjpahf> rupahf khw;wg;gLfpwJ.

•• gha;]hd; tpepNahfk; kw;Wk; ,Uklq;F toq;fy; Mfpatw;Wf;F 

,ilNaahd gpujhd NtWghLfspy; xd;W> ,Ukhjy; gutiyg; 

gad;gLj;jp; jFjp tha;e;j epfo;Tfs; Ma;T nra;ag;gLfpd;wd. 

Mdhy;> gha;]hdpd; toq;fy; kl;LNk xU Fwpg;gpl;l tpisT 

nfhz;l tof;Ffspy; Ma;T nra;ag;gLfpd;wd.

•• vy;yhtw;wpw;Fk; Nkyhf rhjhuz epfo;jfT toq;fy; kpfTk; 

Kf;fpakhdJ kw;Wk; mbf;fb gad;gLj;jg;gLk; toq;fy; MFk;. 

Vnddpy;> mJ gy tifahd rpf;fy;fspy; nghUe;JfpwJ.

8.6 Kf;fpa fUj;Jg;gbkq;fs;

•• jdpj;j epfo;jfT toq;fy;: xU Fwpg;gpl;l epfo;jfT toq;fspy; 
cs;s khwp> Fwpg;gpl;l epfo;jfTfNshL kl;Lg;gLj;jg;gl;l 

jdpj;jdp kjpg;Gfs; kl;LNk mDkjpf;fg;gLfpwJ.
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•• <UWg;G toq;fy;fs;: ,J jdpj;Jtkhd rPuw;w khwp tptupf;f 

gad;gLfpwJ. NkYk;> ,J  ngu;Ndhypapd; nray;Kiw vd;Wk; 

miof;fg;gLfpwJ.

•• gha;]hd; toq;fy;fs;: rpf;fy; njhlu;ghd fle;jfhy Nrhjidfs; 

Fwpj;j mDgtG+u;tkhd KbTfis tptupg;gjw;F ,J 

gad;gLfpwJ. tupirf; Nfhl;ghL> ruf;F fl;Lg;ghl;L rpf;fy;fs; 

kw;Wk; Mgj;J khjpupfs; Nghd;wit ,e;j toq;fy;fspy; cs;sd.

8.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;:

1.	epfo;jfT toq;fy;fs; kw;Wk; epfo;jfT nray;ghLfis 

tiuaWf;f.

2.	<UWg;G toq;fy;fs; kw;Wk; mjd; eltbf;iffs; gw;wp tptupf;f.

3.	nfhLf;fg;gl;l juTf;F xU ,Ukakhjy; toq;fy;fs; vg;gb 

nghUj;jg;gLk;?

4.	gha;]hd; toq;fy;fs; kw;Wk; mjd; Kf;fpa eltbf;iffis 

tptupf;f.

5.	gha;]hdpd; gfpu;thdJ <UWg;G gfpu;tpd; Njhuhakhf ,Uf;fyhkh 

vd tpsf;Ff.

neL tpil tpdhf;fs;:

1.	(a)ngu;Ndhypapd;  nray;Kiwapd; mu;j;jj;ijAk; kw;Wk; mjd; 

Kf;fpaj;Jtj;ijAk;> gz;GfisAk; tpsf;Ff.

	 (b) epfo;jfT toq;fy; gad;gLj;j rpy Fwpg;gpl;l R+oy;fspy; 
tptupf;f rpy cjhuzq;fs; nfhLf;fTk;.

2.	<UWg;G> gha;]hd; kw;Wk; ,ay;ghd epfo;jfT tpepNahfk; 

Mfpatw;wpd; jdpj;Jtkhd mk;rq;fisf; Fwpg;gpLq;fs;. xU 

,Urkakhd tpepNahfk; vg;NghJ rhjhuzkhf khWk; kw;Wk; 

gha;]hd; tpepNahfk;? tpsf;Ff..

3.	gpd;tUk; epfo;jfT toq;fy;fs; ,Uf;Fk; R+o;epiyfis tpsf;Ff:

(a) <UWg;G toq;fy;fs;
(b) gha;]hd; toq;fy;fs;

(c) msTNfhy; toq;fy;fs;

(d) rhjhuz toq;fy;fs;

4.	xU gf;fj;jpy; gpd;tUk; jtWfs; xU Gj;jfj;jpy; fhzg;gl;ld:

jtWfs; vz;zpf;if

gf;fk;

jtwhd Neuj;jpd; vz;zpf;if

0 211

1 90

2 19
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3 5

4 0

nkhj;jk;              345

NkNy nfhLf;fg;gl;l juTf;F gha;]hd; toq;fy;fs; nghUj;jg;gl;L> 

kw;Wk; mjd; ed;ikfis Nrhjpf;fTk;

5.	 gpd;tUk; jutpw;F rhjhuz toq;fy;fis nghUj;Jf:

cau mq;Fyk; mjpu;ntz;

60-62 5

63-65 18

66-68 42

69-71 27

72-74 8

8.8 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

kfd;fs;.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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jPu;T fz;lwpa nray;ghl;L 

Muha;r;rpnjhFjp-III nray;ghl;L Muha;r;rp kw;Wk; cUtfg;gLj;Jjy; 

El;gq;fs;

myF 9	 jPu;T fz;lwpa nray;ghl;L 

Muha;r;rp

mikg;G

9.0 mwpKfk; 

9.1 Nehf;fq;fs; 

9.2 nray;ghl;L Muha;r;rp: tpsf;fk;> gpd;dzp kw;Wk; tsu;r;rp 

9.2.1 msT Kiwfspd; ,aw;if kw;Wk; Fzhjpraq;fs;

9.2.2 nray;ghl;L Muha;r;rpapd; tsu;r;rp

9.3 nray;ghl;L Muha;r;rpapd; jPu;T fhzYf;fhd fUtp

9.3.1 msT Kiwfspd; ed;ikfs;

9.4 nray;ghl;L Muha;r;rpapd; fy;tp fl;lq;fs;

9.4.1 nray;ghl;L Muha;r;rpapd; khjpupfs; kw;Wk; jPu;it 

ngWtjw;fhd Kiwfs;

9.4.2 nray;ghl;L Muha;r;rpapd; tuk;Gfs;

9.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

9.6 RUf;fk;

9.7 Kf;fpa fUj;Jg;gbkq;fs;

9.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

9.9 NkYk; gbf;f

9.0 mwpKfk; 

,e;j myfpy;> ePq;fs; KbT nra;a kpfTk; rf;jptha;e;j fUt-

pahf  nray;ghLfs; Muha;r;rp (my;yJ) gw;wp; fw;Wf;nfhs;syhk;.  

J.F. nkf;Nyh];fp  kw;Wk; F.N. l;nugpj;Njd;  If;fpa ,uhr;rpaj;jpd; 
ngsl;nrapy; nray;ghLfs; gw;wpa Ma;T elj;jg;gl;lJ. ,e;j 

GJikahd tpQ;Qhdk; ,uz;lhk; cyfg; Nghupd;NghJ> xU Fwpg;gpl;l 

,uhZt epiyikf;F> ,uhZt epu;thfk; xU xOq;fikf;fg;gl;l 

kw;Wk; Kiwg;gLj;jg;gl;l tpQ;Qhdk; vd;w Kiwapy; ,uhZt 

tsq;fis cfe;j Efu;T mZFKiwfspd; mbg;gilapy; Nfhupa 

NghJ  nray;ghl;L Muha;r;rp nray;gLj;jg;gl;lJ. ,J nray;ghLfs; 

Muha;r;rp my;yJ nray;ghl;L Muha;r;rp vd $wg;gl;lJ. vdNt> OR 
Nghu;f;fsj;jpy; Nghuplhky; my;yJ NghuhbNah xU Nghiu nty;Yk; 

jpwd; vd;W mwpag;gl;lJ. ,J mwptpay; kw;Wk; epu;thf gad;ghL 

Gjpa Jiwapy; cs;sJ.

gad;ghLfspd; gy;NtW fl;lq;fs;- xU fzpj khjpupia 

cUthf;Fjy;> khjpupapy; ,Ue;J tpisitg; ngWjy;> Nrhjid kw;Wk; 

khjpupia GJg;gpj;jy;> ,Wjp ntspaPL my;yJ jPu;it fl;Lg;gLj;Jjy; 
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Nghd;w rpf;fy;fis nray;gLj;Jjy; kw;Wk; tbtikj;jy; MFk;. 

Fiwe;j khjpupfs; kw;Wk; Fiwe;jgl;r khWghLfSld; mjd; 

rl;lj;jpy; VjhtJ khw;wq;fisr; nra;ahky; xU Gjpa tbtikg;gpw;F 

ciof;Fk; jpwd; nfhz;l xU rpwe;j khjpupapd; Njitfisg; gw;wp 

ePq;fs; mwpe;J nfhs;tPu;fs;> NkYk; rpf;fiy jPu;f;f mrhjhuz 

Neuj;ij vLf;ff;$lhJ.

9.1 Nehf;fq;fs; 

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;::

•• Muha;r;rpapd; tiuaiwfis (OR) gw;wp Gupe;J nfhs;s KbAk;. 

•• OR tsu;r;rpia tiuaiw nra;a KbAk;

•• OR d; jd;ik kw;Wk; gz;Gfis gFg;gha;T nra;a KbAk;

•• OR KbntLg;gij xU fUtpahf tptupf;f KbAk;

•• OR my;yJ epu;thfj;jpw;F ,ilapyhd njhlu;ig tptupf;f 

KbAk;.

•• fl;lq;fs; kw;Wk; gad;ghLfisg; gw;wp njupe;J nfhs;s KbAk;

•• xU ey;y khjpupapd; Njitfis Gupe;J nfhs;s KbAk;

•• msT Kiwfspd; eyd;fisAk; tuk;GfisAk; gw;wp tpthjpf;f 

KbAk;

9.2	 nray;ghl;L Muha;r;rp : tpsf;fk;> gpd;dzp kw;Wk; 

tsu;r;rp 

If;fpa ,uhr;rpaj;jpy; ngsl;nra; vd;w rpwpa efupy; J.F nkf;Nyh];fp 

kw;Wk; F.N. l;nu/ngld; ,tu;fshy; 1940 Mk; Mz;by; nray;ghl;L 

Muha;r;rp Kjd; Kjypy; nray;gLj;jg;gl;lJ. ,uz;lhk; cyfg; 

Nghupd;NghJ> ,uhZt epu;thfk; gy;NtW JiwfspypUe;J tpQ;Qhdpfis 

mioj;J> fhw;W kw;Wk; epyg; ghJfhg;G njhlu;ghd Nghu;jpwQ;rhu;e;j 

kw;Wk; je;jpukhd rpf;fy;fis jPu;f;f cjTk; tifapy; mtu;fis 

mzpf;fhf Vw;ghL nra;jJ. ,uhZt Nehf;fq;fis cfe;j Kiwapy; 

gad;gLj;Jtjw;Fk;> ,e;j KbTfis jpwk;gl nray;gLj;Jtjw;fhd 

Kaw;rpfspypUe;Jk; KbTfis vLf;f ,uhZt cj;juTfis 

toq;Ftjw;fhd jpl;lq;fis cUthf;FtNj mtu;fspd; Nehf;fkhFk;. 

,e;j mikg;gpd; nray;ghLfis Kiwahf mwptpay; Ma;Tfs; 

Nkw;nfhs;tjhy; ,e;j Gjpa mZFKiwahdJ nray;ghl;L Muha;r;rp 

vd miof;fg;gLfpwJ. Mifahy;> cz;ikapy; 'Nghuplhky; Nghiu 
ntw;wp ngWk; xU fiyapy;' OR njhlu;G nfhs;syhk;. 

tiuaiwfs;:

nray;ghl;L Muha;r;rp (OR) gy;NtW topfspy; ,Jtiu 

tiuaWf;fg;gl;Ls;sd> ,J xU rpy mjpfhu topapy; tiuaWf;fg;gl;L 

,d;Dk; ,sikahf ,Uf;fpwJ. OR-My; rPuhf Vw;Wf;nfhs;sf;$ba 
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tiuaiwfis toq;f KbahJ. ,e;j nray;Kiwapd; OR 
tsu;r;rpapd;gb mit khw;wg;gl;Ls;sd. vdNt tiuaiw gw;wpa rpy 

fUj;Jfs; fPNo nfhLf;fg;gl;Ls;sd.

OR vd;gJ fl;Lg;ghl;Lj; Jiwapdupd; fl;Lg;ghl;bd; fPo; 
Nkw;nfhs;sg;gLk; eltbf;iffs; gw;wpa KbTfSf;F xU  

mstpyhd mbg;gilia toq;Fk; tpQ;Qhd KiwahFk;.

(Nkhu;]; kw;Wk; fpk;ghy; (1946)).

OR KbTfspd; gFg;gha;T kw;Wk; Gwepiy mbg;gilapy; toq;Fk; 

kw;nwhU mwptpay; Kiw MFk;.

(P.M.S. gpshnfl; (1948).

OR KbT nra;a xU xyp mwptpay; kw;Wk; msT mbg;gilapy; 

epu;thfp toq;f xU epWtdj;jpd; mbg;gil fl;likg;G gz;Gfspd; 

nray;ghLfs; kw;Wk; cwTfs; xU jpl;lkpl;l Kiw rhu;e;j Ma;T 

MFk;.

(E.L. mu;Ndh/g; kw;Wk M.J. nel;N[hu;[;).

OR epu;thfj;jpw;F rpf;fiy jPu;g;gJ xU mwptpay; mZFKiw 

MFk;.

(H.M. thf;du;).

OR vd;gJ mwptpay; gFg;gha;T Kiwapd; mbg;gilapy; cs;s 

msT jfty;fis toq;Ftjd; %yk; mtuJ KbTfis vLg;gjpy; 

xU cjtpahf cs;sJ.

(C. fpl;b)

OR vd;gJ tiuaWf;fg;gl;l tsq;fis rpwe;j Kiwapy; 

gad;gLj;Jk; Nehf;fj;jpw;fhf gyJiw FO Kaw;rpapd; %yk; 

cs;s tpQ;Qhd mwpT MFk;.

(H.A. jh`h).

,q;F nfhLf;fg;gl;Ls;s gy;NtW ,yf;fzq;fs;> nray;ghl;L 

Muha;r;rpapy; gpd;tUk; Kf;fpa jd;ikfis nfhz;L tUfpd;wd:

(i)	 Kiwik Nehf;Fepiy

(ii)	 gyJiw tpjpfisg; gad;gLj;Jjy;

(iii)	 mwptpay; Kiwfspd; gad;ghL

(iv)	 kiwf;fg;glhj Gjpa gpur;ridfs;

(v)	 msT jPu;Tfs;
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(vi)	 kdpj fhuzpfs;

nray;ghl;L Muha;r;rpfspd; Nehf;fq;fs;:

nghUshjhu ty;Yeu;fs;> Gs;sptptu ty;Yeu;fs;, epu;thfpfs; kw;Wk; 
njhopy;El;gf; FOf;fs; ,ize;J ghJfhg;G gpur;rpidfis jPu;g;gjw;F 

OR mZFKiwia gad;gLj;Jtjd; %yk; ngUk; tha;g;ghf cs;sJ. 

,J jtpu> kw;w gy Kf;fpa Jiwfspy; OR gaDs;sjhf cs;sJ:

(i)	 Ntshz;ik

(ii)	 epjp

(iii)	 ifj;njhopy;
(iv)	 re;ijg;gLj;jy;

(v)	 gzpahsu; Nkyhz;ik

(vi)	 cw;gj;jp Nkyhz;ik

(vii)	Muha;r;rp kw;Wk; tsu;r;rp

eltbf;iffspd; Ma;Tfs;:

OR ,d; Muha;r;rpapy; gpd;gw;w Ntz;ba nray;KiwahdJ gpd;tUk; 

Kf;fpa fl;lq;fis cs;slf;fpaJ:

(i)	 rpf;fiy njhFj;J

(ii)	 fzpj khjpupia cUthf;Fjy;

(iii)	 khjpupapypUe;J jPu;T ngWjy;
(iv)	 khjpup kw;Wk; mjd; jPu;it gupNrhjpj;jy; (khjpupia 

GJg;gpj;jy;)

(v)	 jPu;T fl;Lg;gLj;jy;

(vi)	 eilKiwg;gLj;jy;

9.2.1 msT Kiwfspd; jd;ik kw;Wk; rpwg;gpay;Gfs; 

OR gw;wpa tiuaiwfs; mbg;gil mk;rq;fis nghWj;J nray;Kiw 

Muha;r;rpia gyJiw FOf;fs; %yk; mwptpay; Kiw gad;ghL> 

xOq;fikf;fg;gl;l (kdpj ,ae;jpuk;) mikg;Gfs; njhlu;ghd 

gpur;rpidfs; xl;Lnkhj;j mikg;gpd; Nehf;fq;fspd; rpwg;ghf gupkhWk; 

jPu;Tfis mspf;f cs;sJ.

ntt;NtW gz;Gfspd; OR msT Kiwfis gpd;tUkhW njhFj;Jf; 

$wyhk;:

1.	gyJiw FO mZFKiw: nray;ghl;L Muha;r;rp gz;Gfs; 

fzpjk;> Gs;spapay;> nghUshjhuk;> nghwpapay;> ,aw;gpay; 

Nghd;w gy;NtW Jiwfspy; ,Ue;J tiuag;gl;l tpQ;Qhdpfs; 

FO %yk; Nkw;nfhs;sg;gLfpwJ. ,jd; mbg;gilapy; ,J 

xU gyJiw FO mZFKiw MFk;. kw;nwhd;W> FOtpd; 

fz;Nzhl;lj;jpy; xt;nthU cWg;gpdUk; gad; ngWfpd;wdu;. 
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,j;jifa $l;L Ma;tpd; %yk; ngwg;gl;l Nrhjpf;fj;jf;f 

jPu;T> epu;thfj;jpd; %yk; Vw;Wf; nfhs;tjw;F mjpf tha;g;Gfs; 

cs;sd.

2.	mikg;G mZFKiw: nray;ghL Muha;r;rpahdJ> xl;Lnkhj;j 

mikg;ig typAWj;JfpwJ. OR-d; Fzhjprak; ngUk;ghYk; 

Kiwik rhu;G vd Fwpg;gplg;gLfpwJ. xOq;fikf;fg;gl;l 

mikg;Gfspy; ve;j xU ghfj;jpd; nray;ghLk; ,Wjpapy; 

xt;nthU gFjpapYk; rpy tpisit Vw;gLj;Jk; vd;gij 

mbg;gilahf nfhz;lJ. Mdhy; ,e;j tpisTfs; vy;yhk; 

Kf;fpaj;Jtj;ij fz;Lgpbf;Fk; jpwd; tha;e;jjhf ,y;iy. 

vdNt> mikg;G rhu;G rhuhk;rk; epWtdj;jpd; ve;jg; gFjpiaAk; 

kjpg;gPL nra;Ak; eltbf;iffspy; Fwpg;gplj;jf;f njhlu;Gfis 

jpl;lkpl;L NjLtij Nghy; cs;sJ. OR-y; cs;s midj;J 

Kf;fpa tpisTfisAk; fzf;fpy; vLj;Jf; nfhz;L mtw;iw 

KOikahf kjpg;gpl Kaw;rp Nkw;nfhs;sg;gLfpwJ. vdNt> 

mikg;G rhu;G rhuhk;rk; epWtdj;jpd; ve;jg; gFjpiaAk; kjpg;gPL 

nra;Ak; eltbf;iffspy; Fwpg;gplj;jf;f njhlu;Gfis jpl;lkpl;L 

NjLtJ Nghy; cs;sJ. OR-y; cs;s midj;J Kf;fpa  

tpisTfisAk; fzf;fpy; vLj;Jf; nfhz;L mtw;iw KOikahf 

kjpg;gpl Kaw;rp Nkw;nfhs;sg;gLfpwJ. vdNt> OR ,e;j nkhj;j 
Kiwia rupahd KbTfshf fUJfpwJ.

3.	jPu;T juj;ij Nkk;gLj;j cjTfpwJ: nray;ghL Muha;r;rpahdJ 

rupahd gjpy;fisAk; my;yJ jPu;TfisAk; mspf;f ,ayhJ. 

kw;wgb Nkhrkhd gjpy;fis nfhLf;Fk; gpur;ridfSf;F ,J 

Nkhrkhd tpilfis kl;LNk mspf;fpwJ. vdNt> OR vd;gJ 
jPu;tpd; juj;jpid Nkk;gLj;j cjTfpwJ Mdhy; ,J xU rupahd 

jPu;thf ,y;iy.

4.	mwptpay; Kiw: nray;Kiw Muha;r;rpfs; rupahd jPu;Tfis 

toq;Ftjd; %yk; rpf;fyhd gpur;rpidfs; mwptpay; kw;Wk; 

Kiwahd jhf;Fjy;fis cs;slf;fpaJ. NtW thu;j;ijfspy; 

$Wtjhdhy;> nray;ghL Muha;r;rp my;yJ OR vd;gJ  

mwptpay; Muha;r;rpapd; El;gq;fis gad;gLj;JfpwJ. vdNt> 

OR ,U mk;rq;fisAk; Gupe;Jnfhs;fpwJ. mjhtJ> Ma;T 

KbTfis tpz;zg;gpf;Fk; Nehf;fj;jpy;> ,af;f Kiwikfs; 

kw;Wk; njhlu;Gila nghwpapay; nray;ghLfspd; epfo;Tfs; 

gw;wpa mwptpay; Muha;r;rpfs; ,jpy; mlq;Fk;.

5.	,yf;F rhu;e;j cfe;j jPu;T: nray;Kiwfs; Muha;r;rp 

nfhLf;fg;gl;l fl;Lg;ghl;Lf;F ed;F tiuaWf;fg;gl;l 

nray;ghl;Lj; jd;ikia Nkk;gLj;j Kaw;rpf;fpwJ> NkYk; ,J 

cfe;jjhf;fy; Nfhl;ghl;NlhL njhlu;GilaJ.

6.	khjpupfspd; gad;ghL: nray;ghLfs; Muha;r;rp xU nfhLf;fg;gl;l 

gpur;rid gw;wpa khwpfspd; mstPL %yk; fl;lg;gl;l  khjpupiag; 

gad;gLj;JfpwJ> NkYk; ,J xd;W my;yJ mjw;F Nkw;gl;l 

jPu;T cj;jpfis gad;gLj;jp khjpupapy; ,Ue;J xU jPu;thdJ 
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ngwg;gLfpwJ. xU khjpup Nrhjidfis elj;Jtjd; %yk; 

my;yJ fzpj Ma;tpd; %yk; xU jPu;it gpupj;J vLf;fyhk;. 

epu;thfj;jpd; Nehf;fk; mjd; nfhs;iffs; kw;Wk; nray;fis 

jPu;khdpf;f cjTfpwJ.

7.	epu;thfj;jpd; Njitfs;: rpf;fy;fspd; khw;W jPu;Tfspd; 

nryTfs; kw;Wk; tpisTfis kjpg;gpLtjw;fhd gupNrhjid 

nray;jpl;lj;jpw;fhd nray;ghl;bd; gFjpahf nray;ghl;L 

Muha;r;rp Njitg;gLfpwJ. ,J rhj;jpakhd gy khw;W kj;jpapy; 

,Ue;J khw;W Nju;T jahupg;ghsu;fspd; Nehf;fkhf ,Uf;f 

Ntz;Lk;.

8.	rpf;fiy Fiwf;fpwJ: nray;jpwd; Muha;r;rp tpahghu 

eltbf;iffspd; rpf;fiyf; Fiwf;f Kaw;rpf;fpwJ> nray;jpwd; 

rpf;fiy rupnra;tjpy; epu;thfpf;F cjTfpwJ> cz;ikahd 

eilKiwapy; Nrhjidf;F kpfTk; tpiyAau;e;j kw;Wk; 

rpf;fyhdjhf ,Uf;Fk; GJikfisg; guprPypf;f cjTfpwJ.

	 NkNy $wg;gl;lgb, OR xU tpQ;Qhdk; kw;Wk; xU fiy vd;W 

fUjg;gl Ntz;Lk;. vdNt> mwptpay; OR jFe;j KbT rpf;fy;fis 

jPu;f;f fzpj cj;jpfs; kw;Wk; topKiwfis toq;FfpwJ. 

OR vd;gJ xU fiy. xU gpur;ridapd; jPu;Tf;F Kd;Dk; 

gpd;Dk; ntw;wpngWk; midj;J fl;lq;fspYk; ntw;wpngWtJ 

Ma;thsu;fis cUthf;Fk; Kbtpd; gilg;ghw;wy; kw;Wk; 

jdpg;gl;l jpwidg; nghWj;Nj mikAk;.

9.2.2 nray;ghl;L Muha;r;rpapd; tsu;r;rp 

,uz;lhk; cyfg; Nghupd;NghJ> ,uhZt R+oypy; nray;ghl;L 

Muha;r;rp (OR) vd;w jiyg;G cUthf;fg;gl;lJ> ,J gpupl;b\; 

mwptpayhsu;fshy; Kd;Ndhbahf ,Ue;jJ. me;Neuj;jpy; ,q;fpyhe;jpy; 

,uhZt Kfhikj;Jtk; tpQ;Qhdpfspd; xU FOit epakpj;jJ. 

ehl;bd; tpkhd kw;Wk; epy ghJfhg;gpw;fhd Nghu;j;jpwQ;rhu;e;j 

kw;Wk; je;jpukhd gpur;rpidfis rkhspf;f tpQ;Qhdpfs; Kaw;rp 

nra;jdu;. Ma;twpf;if elj;Jtjw;fhd Kf;fpa fhuzk;> mtu;fs; 

kpfTk; Fiwe;j ,uhZt tsq;fisf; nfhz;Ls;sjhFk;. 

vdNt> ,e;j tsq;fisg; gad;gLj;Jtjw;fhd kpfr; rpwe;j  

topKiwiaj; jPu;khdpf;f Ntz;baJ mtrpak;. ngau; Fwpg;gpLtJ Nghy;> 

nray;ghLfs; Muha;r;rp ntspg;gilahf ,Ue;jJ. vdNt> FOthdJ 

,uhZt eltbf;iffspd; Muha;r;rpia Nkw;nfhz;lJ. tpQ;Qhdpfs; 

gy;NtW rpf;fy;fisg; Muha;e;J eltbf;iffspd; msT Ma;Tfspd; 

mbg;gilapy; Fwpg;gplj;jf;f ntw;wpiaf; fhl;ba rpy mZFKiw-

fis gupe;Jiuj;jdu;. fzpjk;> ,aw;gpay;> capupay;> cstpay; kw;Wk; 

gpw cly; mwptpay; Nghd;w gy;NtW JiwfspypUe;J ngwg;gl;l 

gzpahsu;fs; gpupl;b\; eltbf;if Muha;r;rp FOthy; ngwg;gl;l 

Cf;fkspf;Fk; KbTfs;> mnkupf;fhtpd; ,uhZt epu;thfj;jpy; 

,NjNghd;w eltbf;iffisj; njhlq;f tpiuthf Cf;Ftpj;jd. 

mnkupf;f mzpfspd; ntw;wpfukhd fz;Lgpbg;Gfs; Gjpa tpkhdj; 
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jpl;lq;fspd; tsu;r;rp> fly; Ruq;fj; jpl;lj;ijj; jpl;lkpLjy; kw;Wk; 

kpd;dZ rhjdq;fis gaDs;s Kiwapy; gad;gLj;Jjy; Mfpait 

cs;slq;fpaJ. fdlh kw;Wk; gpuhd;]; ehLfspy; ,Nj Nghd;W 

OR mzpfs; nray;gl Muk;gpj;jd. ,e;j OR mzpfs; tof;fkhf 

nray;ghl;L nray;jpl;lq;fSf;F xJf;fg;gl;ld> NkYk; mtw;wpd; 

gzp UK kw;Wk; If;fpa khfhzq;fspy; xU nray;ghl;L gFg;gha;T> 

nray;ghLfs; kjpg;gPL> nray;ghLfs; Muha;r;rp> mikg;G gFg;gha;T> 

mikg;G kjpg;gPL kw;Wk; mikg;G Muha;r;rp Mfpait nray;ghl;L 

Muha;r;rp vd mwpag;gl;lJ. 'nray;ghl;L Muha;r;rp' my;yJ OR vd;gJ 
Kiwik Kiw kw;Wk; tpQ;Qhd Ma;T Mfpatw;wpd; mbg;gilapy; 

cyfk; KOtjpYk; xU ehs; gutyhf gad;gLj;jg;gLfpwJ. Ik;gJ 

tiuapy; OR Kf;fpakhd ,uhZt Nehf;fq;fSf;fhf kl;LNk 

gad;gLj;jg;gl;lJ.

,uz;lhk; cyfg; Nghu; Kbe;j gpd;du;> ,uhZt mzpfspd; 

ntw;wp> mtu;fSila rpf;fyhd epu;thfg; gpur;rpidfSf;F jPu;Tfis 

NfhUk; njhopy;Jiw Nkyhsupd; ftdj;ij <u;j;jJ. Aj;j Kbtpy; 

nryT ghJfhg;G gw;wpa Muha;r;rp gpupl;ldpy; Fiwe;J tpl;ld. ,jd; 

tpisthf njhopy;Jiw Nkyhsu;fs; Nghupy; Nrjkile;j gpupl;ldpd; 

ngUk;ghyhd cw;gj;jp njhopw;rhiyfs; kw;Wk; Miyfis kPsf; 

fl;blTk; mtrpaj;ij vjpu;nfhz;l Neuj;jpy;> xU fhyj;jpy; 

,uhZtj;jpy; ,Ue;J gy nraw;ghLfis Muha;r;rp njhopyhsu;fs; 

tpLjiy nra;tjw;F toptFj;jJ. mj;jifa njhopy;fspy; cs;s 

epu;thfpfs; $wpa nray;ghl;L Muha;r;rp njhopyhsu;fsplk; cjtp 

Nfhupdu;. Mdhy; mnkupf;fhtpy; ngUk;ghyhd Nghu; mDgtk; tha;e;j 

nray;ghLfspy; Muha;r;rpg; gzpahsu;fs; ,uhZtg; gzpapy; ,Ue;jdu;. 

,jd; tpisthf ghJfhg;G Muha;r;rp kw;Wk; Nghupd; Kbtpy; Muha;r;rpfs; 

tpuptile;jd. 1950 fspd; Kw;gFjpapy; jhd;> mnkupf;fhtpd; njhopy; 

eltbf;iffspy; cl;nrYj;jj; njhlq;fpaJ njhopy;Jiw rhu;e;j 

njhopy;El;g Kd;Ndw;wq;fs; nfhupa Nkhjypd; ntbg;G fhuzkhf 

Njhw;Wtpf;fg;gl;L mjpf cw;gj;jpf;F mjpfupj;j Nfhupf;iffSf;fhd 

mOj;jj;jpd; fPo; Muha;r;rpahsu; gzpahw;wpdu;. ,t;thW> OR 1950 Mk; 

Mz;L Kjy; mnkupf;fhtpy; njhopy;Jiwia cUthf;f njhlq;fpaJ. 

1953 Mk; Mz;by; mnkupf;fhtpd; nray;ghl;L Muha;r;rp rKjhak; 

mikf;fg;gl;lJ> 1957 ,y; nray;ghl;L Muha;r;rp rq;fq;fspd; ru;tNjr 

$l;likg;G epWtg;gl;lJ. OR cld; njhlu;Gila gy;NtW Fwpg;NgLfs;> 

kj;jpapy; 50 Mz;LfSf;Fg; gpd; gy;NtW ehLfspy; Njhd;w Muk;gpj;jd. 

gy;NtW gy;fiyf;fofq;fs; kw;Wk; gpw fy;tp epWtdq;fspy;  

OR- ,d; ghlnewpfs; kw;Wk; ghlj;jpl;lq;fs; mnkupf;fhtpy; mjpfupj;jd. 

kw;w ehLfSk; tpiuthf ,ijg; gpd;gw;wpd. jhkjkhf Ik;gJfspd; 

gpd;du;> tzpf kw;Wk; njhopy;Jiw gpur;rpidfisj; jPu;g;gjw;F 

nray;ghl;L Muha;r;rp gad;gLj;jg;gl;lJ. kpd;dZ juT nrayhf;fk; 

(EDP) Kiwfs; mwpKfk; my;yJ El;gq;fisg; gad;gLj;Jtjw;fhd 

Nehf;fj;ij NkYk; tpupthf;fpaJ. xU ,yf;fKiw fzpdp cjtpAld;> 

gy rpf;fyhd gpur;rpidfis jpdrup mbg;gilapy; Ma;T nra;ayhk;. 

,jd; tpisthf gy njhopw;Jiw eyd;fis jq;fsJ tof;fkhd 
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KbntLf;Fk; eilKiwfSf;fhf xU xUq;fpize;j KbntLj;jy; 

fUtpahfg; gad;gLj;jg;gLfpd;wd.

,e;jpahtpy; nray;ghl;L Muha;r;rp

,d;iwa jpdq;fspy; ,e;jpa tzpfj;jpYk;> njhopy; epWtdj;jpYk; 

OR ghjpg;G gy gFjpfspy; czug;glyhk;. Vuhskhd Nkyhz;ik 

MNyhrid epWtdq;fs; rkPgj;jpy; OR nray;ghLfspy; <Lgl;Ls;sd. 
,uhZt kw;Wk; tzpfg; gad;ghLfSf;fpilapy;> nray;ghl;L Muha;r;rp 

eltbf;iffs; Nghf;Ftuj;J mikg;Gfs;> E}yfq;fs;> kUj;Jtkidfs;> 

efu jpl;lkply;> epjp epWtdq;fs; Nghd;wit mlq;Fk;. fzpdpfis 

mjpf mstpy; gad;gLj;Jtjd; %yk; nray;ghl;L El;gq;fs; ekJ 

ehl;by; Fwpg;gplj;jf;f gq;F tfpf;f Muk;gpj;Js;sd. nly;yp Jzp 

Miy> ,e;jpa uapy;Nt> ,e;jpa tpkhd epiyak;> ,e;J];jhd; yptu;> 

lhl;lh ,Ug;G kw;Wk; v/F epWtdk;> cuk; epWtdk; kw;Wk; ,Nj 

Nghd;w njhopw;rhiyfspd; rpf;fy;fisj; jPu;g;gjw;Fk; KbTfis 

vLg;gjw;Fk; eltbf;if Muha;r;rp El;gq;fis gad;gLj;Jfpd;wd.

tuyhw;W uPjpahf> 1949 ,y; i`juhghj;jpy; cs;s gpuhe;jpa 

Muha;r;rp Ma;Tf;$lj;jpy; nray;ghl;L Muha;r;rp gpupT mikf;fg;gl 

Ntz;Lk; vd;gjw;fhf Rje;jpuk; mile;j gpwF ,e;jpahtpy; nray;ghl;L 

Muha;r;rp njhlq;fg;gl;lJ. Njrpa jpl;lkply; kw;Wk; Ma;tpy; nray;ghl;L 

Muha;r;rp El;gq;fisg; gad;gLj;Jtjw;fhf fy;fj;jh> ,e;jpa 

Gs;sptptu epWtdk; (ISI.) 1953 Mk; Mz;by; nray;ghl;L Muha;r;rp gpupT 

epWtg;gl;lJld; nray;ghl;L Muha;r;rp eltbf;iffs; mjpfupj;jd. 1957 

y; ,e;jpahtpd; nray;ghl;L Muha;r;rp rq;fk; mikf;fg;gl;lJ> ,r;rq;fk; 

1960 ,y; nray;ghl;L Muha;r;rp rq;fq;fspd; ru;tNjr $l;likg;Gld; 

,ize;jJ. ,e;jpahtpy; nray;ghl;L Muha;r;rp eltbf;iffspd; 

tsu;r;rpf;fhf gy topfspy; r%fq;fs; cjtpaJld;> 1963 Mk; Mz;L 

Kjy; 'OPSEARCH' vd;w jiyg;gpy; nray;ghl;L Muha;r;rp Ma;T 

elj;jpaJ. NkYk;> ,e;jpa njhopw;Jiw nghwpapayhsu;fs; ,e;jpahtpy; 

nray;ghl;L Muha;r;rp kw;Wk; mjd; Fwpg;NgLfshd 'njhopw;Jiw  
nghwpapay;' kw;Wk; 'Nkyhz;ik' Mfpait ehl;by; nray;ghl;L 

Muha;r;rp njhlu;ghd Kf;fpa Fwpg;NgLfs; cs;sJ. ekJ ehl;by; 

nray;ghl;L Muha;r;rpia Nkw;nfhs;fpd;w gpw Kf;fpa Fwpg;NgLfs; 

Njrpa cw;gj;jpj;jpwd; kd;wj;jpd; Fwpg;NgL, ,e;jpahtpd; nghUl;fs; 
Nkyhz;ik Fwpg;NgL kw;Wk; ghJfhg;G mwptpay; Fwpg;NgL MFk;. 

ehl;by; OR nray;ghl;L Muha;r;rp epGzu;fspd; Njitfis G+u;j;jp 

nra;tjw;fhf nray;ghl;L Muha;r;rp Jiwapy; gapw;Wtpf;f kw;Wk; 

cw;gj;jp nra;Ak; gy epWtdq;fs; cs;sd..

,e;jpahtpy; nray;ghl;L Muha;r;rp gad;ghl;ilg; nghWj;jtiu> 

Nguhrpupau; P.C. k`yNdhgp]; ISI, fy;fj;jhtpy; Kjd;Kjypy; 

Kf;fpakhd gad;ghL xd;iwr; nra;jhu;. OR cjtpAld; ekJ ehl;by; 

,uz;lhtJ Ie;jhz;L jpl;lkhdJ> ehl;bd; nghUshjhuj;jpd; Njitf;F 

Njitahd Njitiag; G+u;j;jp nra;tjw;F> tsq;fspd; fpilf;Fk; 

jd;ik kw;Wk; rpf;fyhd jpl;lj;ij jpl;lkpLtjw;F> nray;ghl;L 
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Muha;r;rp El;gj;jpd; cjtpAld; cUthf;fpAs;shu;. cztpy; jd;dpiwT 

mile;J ,e;jpahtpd; czT gupkhw;w gpur;rpidfis 15 rjtpfpjk; 

tPzhf;Ftjd; %yk;> ,e;jpahitj; jf;f itj;Jf; nfhs;s KbAk; vd 

kjpg;gplg;gl;Ls;sJ. nray;ghl;L Muha;r;rp Mizak; ,e;jpa tpkhd 

epWtdj;jpd; fhunty;Ny fg;gw;gilapd; cfe;j msT jpl;lkpLtjw;fhf 

OR nray;ghl;L Muha;r;rp El;gq;fisg; gad;gLj;JfpwJ. fpu;Nyh];fu; 

epWtdkhdJ jq;fs; tpw;gidahsu;fis gy;NtW ,lq;fSf;F xJf;fPL 

nra;tjw;fhd gzpf;fhd khjpupfs; gad;gLj;jpajd; %yk; mtu;fs; 

,yhgj;ij mjpfupf;f Kbe;jJ. Neuhd epuyhf;f (LP) khjpupfs;> 

Fiwe;jgl;r rhj;jpakhd nrytpy; gy;NtW Bry; vd;[pd;fs; mikf;f 

mtu;fshy; gad;gLj;jg;gl;lJ. gpdp> DCM> fhypNfh Nghd;w gy gUj;jp 

E}y; jiytu;fs;> gUj;jp fyitapy; Neupay; epuyhf;f El;gq;fisg; 

gad;gLj;Jfpd;wdu;. A+dpad; fhu;igL> ICI> TELCO> ,e;J];jhd; yptu; 

Nghd;w gy epWtdq;fs; jq;fs; rpf;fyhd gy tzpf gpur;ridfis 

jPu;f;Fk; OR nray;ghl;L Muha;r;rp El;gq;fis gad;gLj;jp tUfpd;wd. 

,e;jpa khepy thzpg fofk; (STCI) xU Nkyhz;ik mwptpay; FO 

mikf;f kw;Wk; mjd; Nkyhz;ik KbT rpf;fy;fis jPu;f;f OR 
nray;ghl;L Muha;r;rp njhopy;El;gq;fs; gad;gLj;JfpwJ. NkYk;> gy 

gy;fiyf;fofq;fs; kw;Wk; njhopy; fy;tp epWtdq;fs; ekJ ehl;by; 

nray;ghl;L Muha;r;rpapy; gapw;rp mspj;J tUfpd;wd. ,JNghd;w 

epWtdq;fspd; OR gbg;Gfspy;> nray;ghl;L Muha;r;rp vd;w ghlk; 

Nru;f;fg;gl;Ls;sJ. Mdhy; Nkw;fj;jpa cyfk; xg;gpLifapy; ek; 

ehl;by; jw;Nghija nray;ghl;L Muha;r;rp kpfTk; gpd;jq;fp cs;sJ. 

nray;Kiwfs; Muha;r;rp eltbf;iffs; kpfTk; tiuaWf;fg;gl;lJ 

kw;Wk; ngupa xOq;fikf;fg;gl;l njhopw;rhiyfSf;F kl;LNk cs;sJ. 

nray;ghl;L Muha;r;rp kpfTk; gpugykhd eilKiw gad;ghL Kf;fpakhf 

Neupay; epuy; MFk;. ed;F gapw;rp ngw;w nray;ghl;L Ma;thsu;fspd; 

cwtpdu; gw;whf;Fiw cs;sJ. nray;ghl;L Muha;r;rpapd; gad;ghL 

xg;gPl;lstpy; kpfTk; tpiyAau;e;j tptfhuk; MFk;. gy tiuaiw-

fis kPwp> ekJ njhopyjpgu;fs; gbg;gbahf nray;ghl;L Muha;r;rpapd; 

gq;fspg;ig czu;e;Js;sdu;. ,J Nghd;w El;gq;fs; tUk; Mz;Lfspy; 

,j;jifa cj;jpfs; ,e;jpa tzpfj;jpYk; njhopw;JiwapYk; Kf;fpa 

gq;iff; nfhz;bUf;Fk;.

9.3 nray;ghl;L Muha;r;rpapd; jPu;T fhzYf;fhd fUtp

gy re;ju;g;gq;fspy; nray;Kiwfs; OR Muha;r;rp rpf;fy;fs; kw;Wk; 

khjpupfs; jPu;f;Fk; topKiwfSf;fhd fzpj khjpupfs; fl;lg;gl;Ls;sd. 

,j;jifa Kiwfs; nghJthf OR nray;ghl;L Muha;r;rp El;gq;fs; 

vd miof;fg;gLfpd;wd. tzpf uPjpapYk; njhopw;JiwapYk; etPd 

fhyq;fspy; jPu;khdpf;fg;gl;l Kf;fpakhd rpy El;gq;fs;:

1.	Neupay; epuyhf;fk;. ,e;j El;gk; nfhLf;fg;gl;l Fwpf;Nfhis 

Nkk;gLj;Jtjw;fhd xU jPu;itf; fz;Lgpbg;gjpy; gad;gLfpwJ> 

rpy fl;Lg;ghLfs; fPo; ,yhg mjpfgl;rk; my;yJ nryT 

Fiwj;jy; Nghd;w nfhLf;fg;gl;l Fwpf;Nfhis Nkk;gLj;JfpwJ. 

xU Fwpg;gpl;l nray;ghl;il Nkk;gLj;Jtjw;fhd Fiwe;j ts 
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Mjhuq;fis rupahd Kiwapy; xJf;fPL nra;tjpy; ,e;j El;gk; 

Kjd;ikahf mf;fiw nfhz;Ls;sJ. ,e;j khjpup re;ju;g;gq;fspy;> 

gy;NtW khWghLfSf;F ,ilapy; Neupay; cwitf; Fwpf;Fk; 

Neu;Nfhl;L epuyhf;f El;gk; tzpf fyitiaAk; tzpf  

uPjpapyhd njhopy; kw;Wk; tpepNahfq;fspd; rpf;fy;fisAk; 

jPu;f;fpwJ. jpl;lkply;> jahupg;G fyit kw;Wk; gytw;wpy; rpf;fyhd 

tsq;fis xJf;Ftjw;F ,J xU cj;jpahFk;. ,e;j El;gj;jpd; 

fPo; Kf;fpa fhuzpfs; xU Gwepiy nray;ghL> gy khw;wPLfspd; 

kj;jpapy; Nju;e;njLf;fg;gl;ld> tuk;Gfs; my;yJ fl;Lg;ghLfs; 

FwpaPl;ly;fspy; kw;Wk; khwpfspy; cs;sgb Neu;Nfhlhf ,Uf;Fk;.

2.	fhj;jpUg;G tup my;yJ tupirg;gLj;Jjy; Nfhl;ghL. fhj;jpUg;Nghu; 

tup my;yJ tupirg;gLj;Jjy; Nfhl;ghL fzpjg; gbg;G  

tupirfis ifahSfpwJ. jw;Nghija Nritapd; 

Njit> me;j Nritiag; ngWtjw;fhd jpwid tpl  

mjpfkhf ,Uf;Fk; Nghnjy;yhk; tupir cUthfpwJ. fhj;jpUg;G 

tup El;gk; trjp tiuaWf;fg;gl;l xU Nrit epiyaj;jpy; 

thbf;ifahsu;fspd; rPuw;w tUifiag; nghWj;J cs;sJ. 

mjpf mstpyhd jpwid toq;Fjy; vd;gJ  toq;Fgtu;fs; 

xU nrayw;w Neuk; kw;Wk; 'gzj;ij' tPzbf;fr; nra;Ak;. 

kWGwk;> tupir ePz;l tupirahf myFfs; fhj;jpUf;Fk;  

fhuzkhf xU nryT ,Uf;Fk;. vdNt> fhj;jpUg;Nghu; tup Nfhl;ghL 

Fiwf;fg;gl;L kw;Wk; fhj;jpUf;Fk; nryTfisf; Fiwf;Fk; 

Nehf;fkhff; nfhz;Ls;sJ. NtW thu;j;ijfspy; $Wtjhdhy;, 
,e;j El;gk;> trjpfis Nru;f;Fk; rhj;jpaf;$Wfis Muha;e;J> 

fhj;jpUf;Fk; Neuj;jpd; msT kw;Wk; nryit kjpg;gPL nra;a 

gad;gLfpwJ. mjd; cjtpAld; ehk; epWtg;gl;l cfe;j jpwd; 

fz;Lgpbf;f KbAk; ,J Nrit nryT kw;Wk; fhj;jpUf;Fk; nryT 

,ilNa xU tifahd nghUshjhu rkepiyia toptFf;Fk;.

3.	ruf;fpUg;G fl;Lg;ghL/jpl;lkply;. ruf;Ffspd; msit Nkk;gLj;JtJ 

ruf;fpUg;G jpl;lkpLjypd; Fwpf;Nfhs; MFk;. ruf;fpUg;G vd;gJ 

nghUshjhu kjpg;G> v.fh.> %yg; nghUl;fs;> cjpup ghfq;fs;> 

KbTg; nghUl;fs; Nghd;w xU gaDs;s nrayw;w tskhf 

tiuaWf;fg;gLfpwJ. ruf;fpUg;G jpl;lkply;> cz;ikapy;> 

vt;tsT thq;f Ntz;Lk;> vg;NghJ thq;f Ntz;Lk; vd> ,uz;L 

Nfs;tpfSf;Fk; gjpy; mspf;fpwJ. ruf;fpUg;G> ruf;Ffspd; 

nfhs;Kjy; kw;Wk; ruf;Ffspd; gw;whf;Fiw Mfpatw;wpw;F 

njhlu;Gila nrytpdq;fs; Fiwg;gjpy; gpujhd Kf;fpaj;Jtk; 

cs;sJ. 

4.	tpisahl;L Nfhl;ghL. tpisahl;L Nfhl;ghL xU Nghl;b 

R+o;epiyapy; cfe;j cj;jpia jPu;khdpf;f gad;gLj;jg;gLfpwJ. 

kpfTk; rhj;jpakhd Nghl;bapLk; R+o;epiy> G+[;[pak;-nkhj;j 

tpisahl;Lg; Nghl;bapLk; ,uz;L egu;fisf; Fwpf;fpwJ> mjhtJ> 

,uz;L egu;fs; ,jpy; <LgLfpd;w R+o;epiy kw;Wk; xU egu; 

kw;wtupd; ,og;igj; Jy;ypakhf ntd;nwLf;fpwhu;. cz;ikahd 

tho;f;ifapy; ,d;Dk; rpf;fyhd Nghl;b R+o;epiyfs; cfe;j 
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%Nyhghaj;ij jPu;khdpf;fg; gad;gLk; tpisahl;L Nfhl;ghl;il 

fw;gid nra;ayhk;.

5.	KbntLf;Fk; Nfhl;ghL. KbT Nfhl;ghL cWjpahd> Mgj;J 

kw;Wk; epr;rakw;w epiyikfspd; fPo; xyp KbTfis vLg;gjpy; 

mf;fiw nfhz;Ls;sJ. cz;ikapy; epu;zapf;fg;gl;l> rPuw;w kw;Wk; 

epr;rakw;w jd;ik Mfpa %d;W ntt;NtW tifahd epiyfs; 

cs;sd. ,e;j %d;Wk; xt;nthd;wpd; fPo; rpy nghUs;fs; my;yJ 

Fwpf;Nfhis mila nghUj;jkhd %Nyhghaj;ij vt;thW 

Nju;e;njLg;gJ vd;gij ,e;j KbT Nfhl;ghL tpsf;FfpwJ.

6.	tiyaikg;G  gFg;gha;T. tiyaikg;G  gFg;gha;T xl;Lnkhj;j 

Neuk; kw;Wk;/my;yJ nryit Fiwf;Fk; nghUl;L rpy Ntiyfs; 

njhlu;ghd rpy eltbf;iffis nra;a xU cfe;j tupir 

jPu;khdj;ij cs;slf;fpaJ.. jpl;l kjpg;gPL kw;Wk; kjpg;gha;T 

El;gk; (PERT)> tpku;rd ghij Kiw (CPM) kw;Wk; fhd;l; 

tpsf;fg;glk; Nghd;w gpw gpiza El;gq;fs; gpiza gFg;gpd;fPo; 

tUfpwJ. ,e;j El;gj;jpd; fPo; Kf;fpa fUj;Jf;fs; epfo;Tfs; 

kw;Wk; eltbf;iffs;> Mjhu xJf;fPL> Neuk; kw;Wk; nryTfs;> 

gpiza ghijfs; kw;Wk; Kf;fpa ghijfspd; tiyaikg;G 

MFk;.

7.	cUtfg;gLj;Jjy;. cUtfg;gLj;Jjy; vd;gJ cz;ikahd 

tho;f;if epiyia xj;Js;sJ> xU khjpupia gupNrhjpf;Fk; 

El;gk;. ,e;j El;gk; cz;ikahd nray;ghl;bw;F Kd;G xU 

,af;fj;ij Nghy gad;gLj;jg;gLfpwJ. cUtfg;gLj;Jjypy; 

,uz;L Kiwfs; gad;gLj;jg;gLfpd;wd - khd;Nl fhu;Nyh Kiw 

kw;Wk; Kiwik ghtid Kiw. Kd;dhs; epr;rakw;w epiyikfs; 

kw;Wk; fzpj R+j;jpuj;ij cs;slf;fpa rpf;fy;fis jPu;f;f 

rPuw;w vz;fis gad;gLj;JfpwJ. Kiwik ghtid vd;why; 

nray;ghl;L R+oypd; ,dg;ngUf;fk; kw;Wk; mikg;G Rw;Wr;R+oypy; 

,Ue;J gjpyPl;L gFg;gha;T khw;W eltbf;iffSf;F gFg;gha;T 

nra;a mDkjpf;fpwJ. ,e;j KiwahdJ rPuw;w vz;fspd; 

ml;ltizapy; ,Ue;J cz;ikahd kf;fsplkpUe;J khjpupfis 

tiufpwJ.

8.	xUq;fpize;j cw;gj;jp khjpupfs;. ,e;j El;gk; Ntiy 

rf;jp> cw;gj;jp kw;Wk; ruf;Ffspd; nryitf; Fiwg;gij 

Nehf;fkhff; nfhz;Ls;sJ. ,e;j El;gk; kpfTk; rpf;fyhdJ 

kw;Wk; ngupa tzpf kw;Wk; njhopy;Jiw gpupTfshy; kl;LNk 

gad;gLj;jg;gLfpwJ. fzprkhd ePz;l fhyj;jpw;fhd tpw;gid 

kw;Wk; nrytpd Gs;sptptuq;fs; fpilf;Fk; NghJ kl;LNk ,e;j 

El;gj;ij gad;gLj;j KbAk;.

9.	NtW rpy OR El;gq;fs;. $Ljyhf> Neupay; my;yhj epuyhf;fk;> 

khWk; epuyhf;fk;> Njly; Nfhl;ghL> khw;wPL Nfhl;ghL Nghd;w 

gy El;gq;fs; cs;sd. ,tw;Ws; rpytw;iw gw;wpa RUf;fkhd 

Fwpg;G gpd;tUkhW:

(i)	 Neupay; my;yhj epuyhf;fk;. epuyhf;f tbtj;jpy; rpy 
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my;yJ midj;J khwpfs; tisTfspd; xU gbtk; 

cs;sJ. NtW thu;j;ijfspy; $Wtjhdhy;> ,J Gwepiy 

nray;ghL my;yJ fl;Lg;ghLfs; my;yJ ,uz;LNk Neuhd 

tbtj;jpy; ,y;iy vd;gjhFk;. ngUk;ghyhd eilKiw 

R+o;epiyfspy;> ehk; Neupay; epuyhf;f rpf;fy;fis 

vjpu;nfhs;fpNwhk;> Mdhy; fzf;fPl;L Nehf;fj;jpw;fhf 

mtw;iw Neupay; epuyhf;f rpf;fy;fis Njhuhakhf 

kjpg;gpLfpNwhk;. rpy Neuq;fspy; $l ,g;NghJ mwpag;gl;l 

Kiwfs; KOikahf jPu;f;fg;gl KbahJ vd;W rpy 

Neuhd my;yhj epuyhf;f gpur;rpidfs; ,Uf;fyhk;.

(ii)	 khWk; epuyhf;fk;. gy rpf;fyhd ,ilj;njhlu;Gfis 

cs;slf;fpa rpf;fy;fSf;fhd jPu;Tfs;> NkYk; 

njhlu;r;rpahd Neu gbepiyfs; Nghd;w gd;Kfj;jd;ik 

tpisTfSf;fhd czu;jpwd; nfhz;l xU Kiwahd 

Njliyf; Fwpf;fpwJ. 

(iii)	 RUf;fkhd epuyhf;fk;. ,J fz;Lgpbg;G Kiw vdTk; 

xU fzpj epuyhf;f tbtj;jpy; xU rpf;fy; ntspg;gLj;j 

KbahjNghJ> xU tpehbf;F gbg;gbahfj; Njliyf; 

Fwpf;fpwJ vd mwpag;gLfpwJ. Njly; nray;Kiw 

ntw;wpfukhf jPu;thf xU gbKiw Kd;Ndw;wq;fs; 

toptFf;Fk; kw;Wk; njhlu;r;rpahd cfe;j fz;lwpag;gl;l 

NghJ Njly; epWj;jq;fs; njhlu;r;rpahd xU njhliu 

Muha;fpwJ.

(iv)	 vz; epuyhf;fk;. ,J xU Neu;Nfhl;L epuyhf;fj;jpd; xU 

rpwg;G tbtkhFk;> ,jpy; xUq;fpize;j vz;fs; (mjhtJ> 

KO vz;fspd;) mbg;gilapy; jPu;T Njitg;gLfpwJ.

(v)	 topKiw epuyhf;fk;. ,J RUf;fkhd epuyhf;fj;jpw;F 

vjpu;khwhf ,Uf;fpwJ. ,J fzpj epuyhf;fk; 

Nghd;Nw ,Uf;fyhk; vd;Wk; $wyhk;. ,e;j 

epuyhf;fk; xU KOikahd kw;Wk; tpupthd fzpj  

mZFKiwia> nfhLf;fg;gl;l khWghLfis nfhz;l 

midj;J mk;rq;fisAk;> rupahd jPu;T ngw tif 

nra;fpwJ.

(vi)	 ,Ugb epuyhf;fk;. ,J Neu;Nfhl;L rkd;ghLfs; ,Ugb 

tbtj;jpy; Njhd;Wk; Neupay; epuyhf;fj;jpd; xU 

khw;wj;ij Fwpf;fpwJ> mjhtJ mit rJu tpjpfisf; 

nfhz;bUf;fpd;wd.

(vii)	xg;Gif epuyhf;fk;. gy;NtW juepiy Kd;Dupikfs; 

nfhz;l gy Gwepiy rkd;ghLfis Nru;j;Jf;nfhs;tjw;F 

,J khw;wpaikf;fg;gLk; NghJ Neupay; epuyhf;fj;jpw;F 

toq;fg;gLk; ngau; MFk;. ,e;j khWghLfSf;F jPu;T 

fhz;gjw;fhd czu;jpwd; gpd;du; Ma;T nra;ag;gLfpwJ.

(viii)	epfo;jfT epuyhf;fk;. ,J rPuw;w epuyhf;fkhfTk; 
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mwpag;gLfpwJ kw;Wk; Neupay; epuyhf;fj;ijf; Fwpf;fpwJ> 

,jpy; epu;thf rpf;fy;fSf;F tpUg;gkhd gy;NtW 

khw;Wfspy; njhlu;Gila Mgj;Jf;fs; kw;Wk; epr;rakw;w 

kjpg;gPLfis kjpg;gPL nra;fpwJ.. 

(ix)	 Njly; Nfhl;ghL. ,J Njly; gpur;rpidfis nfhz;Ls;sJ. 

xU Njlypy; cs;s rpf;fy;fs; xd;W my;yJ mjw;F 

Nkw;gl;l KbTfis vLf;Fk; mbg;gilapy; jfty;fis 

Nrfupf;f xU nray;Kiw tbtikj;jy; Njitg;gLfpwJ. 

,e;j Nfhl;ghl;by; Njhd;Wk; rpy epfo;Tfspd; ,lq;fs; 

gaDs;sjhf cs;sJ> Mdhy; rupahd ,lk; njupatpy;iy. 

Kjyhk; Njly; tbtk; ,uz;lhk; cyfg; Nghupy; tpkhd 

Nuhe;Jfs; kw;Wk; ePu;%o;fpf; fg;gy;fspd; NjLjy; Mfpait 

njhlu;ghd KbntLf;Fk; rpf;fy;fisj; jPu;g;gjw;fhf 

cUthf;fg;gl;lJ. thbf;ifahsu;fis NjLk; tpsk;gu 

mikg;Gfs;> gzpahsu; Jiwfs; ey;y epu;thfpfSf;F 

Njly;> tpahghuj;jpy; Njly; Nfhl;ghL gad;ghl;bd; rpy 

cjhuzq;fshFk;.

(x)	 khw;Wf; Nfhl;ghL. ,J khw;W nryTfs; kw;Wk; kpfTk; 

nghUshjhu khw;W nfhs;ifapd; cWjpg;ghL gw;wpa fzpg;G 

ftiy nfhz;Ls;sJ. khw;W khjpupfs; ,uz;L tifg;gLk;. 

Kjy; tif khjpupfs; cgfuzq;fis khw;Wtjw;Fk; 

kw;Wk; Neuj;ij Nkhrkhf;Ftjw;Fk;> khjpupapd; kw;w tif 

khjpupfs; khw;Wtjw;fhd nfhs;ifia khw;WfpwJ> mit 

KOikahfTk; cldbahfTk; Njhy;tpailfpd;wd. 

,e;j El;gq;fs; midj;Jk; vspikahdit my;y Mdhy; 

cau; fzpjj;ij cs;slf;fpait. ,d;iwa Nghf;F ,e;j El;gq;fs; 

gytw;iw ,izj;J NkYk; rpf;fyhd kw;Wk; Nkk;gl;l epuyhf;f 

khjpupfshf tbtikf;fg;gl;Ls;sJ.

9.3.1 msT Kiwfspd; gad;fs;

nray;ghl;L Muha;r;rp tzpf Nkyhz;ik Jiwapy; kjpg;Gkpf;f 

Nritia toq;FfpwJ. Nkyhz;ikapd; midj;J nray;ghl;L  

gFjpfspYk;> epu;thfj; KbTfspd; juj;ij Nkk;gLj;j ,J cWjp 

nra;fpwJ. tzpf epu;thfj;jpy; OR nray;ghl;L Muha;r;rpapd; gq;F 

gpd;tUkhW njhFj;Jf; $wyhk;:

tzpfg; gpuptpy; nray;ghL Muha;r;rp El;gq;fs;> Mz;fs;> 

,ae;jpuq;fs;> gzk;> nghUs;> Neuk; vd gy;NtW tiuaWf;fg;gl;l 

tsq;fis jpwk;gl xJf;fPL nra;Ak; nghUl;L> xU Gwepiy mbg;gilapy; 

gy;NtW Nghl;b tha;g;Gfis rpwg;ghf mila cjTfpwJ. mtu;fs; 

epu;thf Ma;it tpupTgLj;jy; epu;thf Nehf;F kw;Wk; njhiyNehf;F 

ghu;itapy;> xU Kf;fpa nray; Nehf;fk;> jpl;lk;> cw;gj;jp jpwd;fs;> 

%yjd Njitfs; kw;Wk; mtu;fspd; ifafg;gLj;Jk; jpl;lq;fs; Nghd;w 

KbT gpur;ridfSf;F khw;W cj;jpfis Nju;T nra;a cjTfpwJ.
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nray;ghl;L Muha;r;rp cw;gj;jp epu;thfj;jpw;F gaDs;sjhf 

cs;sJ (i) Miyf;fhd fl;blj; jsj;ijj; Nju;e;njLj;jy;> jpl;lkply; 

kw;Wk; mjd; tsu;r;rpia fl;Lg;gLj;Jjy; kw;Wk; mjd; mikg;ig 

tbtikj;jy;; (ii) Miyf;Fs;NsNa itj;jpUj;jy; kw;Wk; Njitahd 

cw;gj;jp nghUl;fs; kw;Wk; Kbf;fg;gl;l ruf;Ffs; Mfpatw;iw 

fl;Lg;gLj;Jjy;; (iii) rupahd vz;zpf;ifapy; ,ae;jpuq;fs; xJf;fPL %yk; 

NghJkhd jLg;G guhkupg;G %yk; jpl;lkply; kw;Wk; tupirg;gLj;Jjy; 

kw;Wk; (iv) cfe;j jahupg;G fyitia fzf;fpLfpwJ.

gzpahsu; epu;thfk; fz;Lgpbf;f nray;ghl;L Muha;r;rp 

gaDs;sjhf cs;sJ (i) rpwe;j kdpj Mw;wy; jpl;lk;; (ii) epue;ju 
my;yJ KO Neu RUs; kPJ filgpbf;f Ntz;ba egu;fspd; vz;zpf;if; 

(iii)re;jpg;G ,y;yhtpby; xU Ntiy njhFg;gpy; itf;fg;gl Ntz;ba 

egu;fspd; vz;zpf;if (iv) gytpjkhd NtiyfSf;F Ml;fis 

tupirg;gLj;jp kw;Wk; jpirjpUg;gr; nra;tjw;fhd cfe;j Kiw 

kw;Wk; (v) fy;tpapy; Nju;r;rp ngw;wtu;fs; nray;Kiwfs;> tpgj;J  

tpfpjk; kw;Wk; njhopyhsu; tpw;gid.

OR El;gq;fs; rkkhf re;ijg;gLj;jy; Nkyhz;ik jPu;khdpf;f 

cjTk; (i) gfpu;e;jspg;G Gs;spfs; kw;Wk; Nrkpg;G fplq;F vq;Nf 

,Uf;f Ntz;Lk;; mtw;wpd; msT> Nrkpj;J itf;fg;gl;l msT kw;Wk; 

thbf;ifahsu;fspd; Nju;T; (ii) Neub tpw;gid kw;Wk; tpsk;gu 

nrytpdq;fSf;fhd tpw;gid tuT nryT jpl;lj;jpd; cfe;j xJf;fPL 

(iii) gy;NtW Clfq;fspd; tpsk;guk; kw;Wk; Vyj; jpl;lq;fisj; 

Nju;T nra;jy;; kw;Wk ;(iv) gy;NtW jahupg;GfSf;F msT> tz;zk;> 

nghjpfl;Ljy; Nghd;wit njhlu;ghd Efu;Nthu; Kd;Dupikfs;> 

Nghl;bahsu;fis ntFthf ghjpf;fpd;wd.

OR epjp Nkyhz;ikf;F kpfTk; gaDs;sjhf ,Uf;fpwJ  

(i) ePz;lfhy %yjd Njitfs; kw;Wk; ,e;jj; Njitfis vt;thW 

cUthf;FtJ (ii) rpwe;j khw;Wf; nfhs;iffis epu;zapj;jy;; (iii) 
epWtdj;jpw;fhd ,yhg jpl;lj;ij Muk;gpj;jy;; (iv) %yjd-KjyPl;Lj; 

jpl;lq;fis cUthf;Fjy;; kw;Wk; (v) fld; kw;Wk; KjyPl;L 

mghaq;fis kjpg;gpLjy;.

,it midj;jpw;Fk; Nkyjpfkhf> OR tpahghu nraw;ghLfSldhd 

tpahghu eltbf;iffis ,J toq;FfpwJ> ,J mtu;fSf;F 

Gjpa Ez;zwpTfisAk; gy KbntLf;Fk; rpf;fy;fSf;fhd rpwe;j 

jPu;itAk;> mjpNtf Ntfk;> jpwik kw;Wk; ek;gpf;if Mfpatw;wpw;Fk; 

rpwe;j jPu;Tfis toq;Ftjw;fhd jpwid toq;FfpwJ. nfhs;iffis 

tbtikf;fg;gLk; epu;thfj;jpd; kl;lj;jpy; gad;gLj;jg;gLk; NghJ> 

my;yJ MNyhrfu;fspd; jpwid epiwNtw;Wtjw;F cjTfpwJ 

Mdhy; cw;gj;jp> gzpahsu;fs;> nfhs;Kjy;> ruf;F kw;Wk; epu;thf 

KbTfs; Mfpatw;wpd; nray;ghl;L kl;lj;jpy; cjTfpwJ. jftiy 

ifahStjw;Fk; nrayhf;Ftjw;Fk; xU topKiwia Nkyhz;ik 

toq;FfpwJ. vdNt> RUf;fkhf> OR fl;Lg;ghl;bd; fPo; nray;ghLfis 
gw;wpa KbTfis vLf;Fk; msTf;F mbg;gilapy; epu;thf Jiwfs; 

toq;Fk; tpQ;Qhd Kiwahf fUjyhk;.
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9.4 nray;ghl;L Muha;r;rpapd; fy;tp fl;lq;fs;

OR Ma;T nghJthf %d;W fl;lq;fis cs;slf;fpaJ> jPu;g;G 

fl;lk;> Muha;r;rp fl;lk; kw;Wk; eltbf;if fl;lk;. ,e;j %d;wpy;> 

Muha;r;rpf; fl;lkhdJ kpf ePz;l kw;Wk; kpfg;ngupaJ> Mdhy; 

kPjKs;s ,uz;L fl;lq;fs; KiwNa Muha;r;rpf; fl;lj;jpw;fhd 

mbj;jsj;ij mKy;gLj;Jtjw;Fk;> mtw;iw nrayhf;Ftjw;Fk; 

kpfTk; Kf;fpakhfpwJ.

jPu;g;G fl;lk; (i) gpur;rpidapd; jPu;khdk; (ii) eltbf;if njhlu;ghd 
Fwpf;Nfhs;fs; kw;Wk; kjpg;Gfis epWTjy;; (iii) nray;jpwdpd; 

nghUj;jkhd eltbf;iffspd; cWjpg;ghL Mfpatw;iw cs;slf;fpaJ;

Muha;r;rp fl;lk;  (i) rpf;fiy ed;F Gupe;J nfhs;tjw;fhd 

fz;fhzpg;G kw;Wk; juT Nrfupg;G; (ii) fUJNfhs; kw;Wk; 

khjpupfs; cUthf;fk;; (iii) $Ljy; juTfspd; mbg;gilapy;  

fUJNfhis gupNrhjpg;gjw;fhd Ma;T kw;Wk; gupNrhjidfs;; kw;Wk;  

(iv) fUJNfhspy; ,Ue;J gy;NtW KbTfspd; fzpg;Gfs; tpisthf 

nghJikg;gLj;j kw;Wk; khw;W Kiwfis fUj;jpy; nfhs;s 

gad;gLfpwJ.

nray; fl;lk; OR ,d; nray;Kiw gupe;Jiufis ,e;j fl;lk; 

cs;slf;fpaJ. khjpupapd; Nrhjid KbTfis nray;gLj;Jtjpy; 

ifahsg;gLfpwJ. ,e;j fl;lkhdJ> xU ifapy; my;yJ ty;Yeu;fspd; 

xj;Jiog;G kw;Wk; gpw mikg;gpy; nray;gLtjw;F nghWg;ghdtu;fs; 

Mfpatw;wpd; %yk; Kjd;ikahf nray;gLj;jg;gLfpwJ.

nray;ghl;L Muha;r;rp Kiw

Nkw;fz;l epiyfis fUj;jpy; nfhz;L OR ,d; Kiw nghJthf 

gpd;tUk; topKiwfis cs;slf;fpaJ:

1.	rpf;fiy tbtikj;jy;. xU OR Ma;tpy; Kjy; gb 

gpur;rpidia nghUj;jkhd tbtj;jpy; tFf;f Ntz;Lk;. xU 

rpf;fiy mikg;gJ vd;gJ xU KbT khjpupapd; $Wfspd; 

eltbf;iffis milahsk; fhz;gjpy;> tiuaiw nra;fpwJ. 

mjhtJ> fzpg;gPl;bd; nray;ghl;bw;F nghUe;jf;$ba midj;J 

mstplf;$ba fhuzpfis fzpj nkhopapy; khwpfs; 

(fl;Lg;gLj;j Kbahj fhuzpfs;) kPjhd fl;Lg;ghLfSld; Nru;j;J 

msTUf;fs; my;yJ Fzfk; kw;Wk; nray;jpwd; nghUj;jkhd 

eltbf;iffis cWjpg;gLj;Jjy; vd tiuaWf;fg;gLfpwJ.

2.	khjpupia cUthf;Fjy;. ,uz;lhtJ gbepiyahdJ khjpupia 

epu;khzpg;gjpy; mlq;fpAs;sJ. mjd;gb> nghUj;jkhd fzpj 

ntspg;ghLfs; midj;J khwpfs; kw;Wk; msTUf;fspd; cl;Gw 

cwTfis tptupf;fpd;wd. $Ljyhf> xd;W my;yJ mjw;F Nkw;gl;l 

rkd;ghLfs; my;yJ Vw;wj;jho;Tfs; fl;Lg;gLj;jg;gl;l khwpfs; 

rpy my;yJ vy;yh tuk;GfspYk; kl;LNk ifahsg;gLfpd;wd 

vd;gij ntspg;gLj;j Ntz;Lk;. ,j;jifa rkd;ghLfs; my;yJ 

Vw;wj;jho;Tfs;> fl;Lg;ghLfs; my;yJ tiuaiwfs; vdg;gLk;. 
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khjpupahdJ mikg;gpd; nray;jpwd; msit tiuaWf;Fk; xU 

Gwepiy nray;ghl;il cs;slf;fpapUf;f Ntz;Lk;. Fwpf;Nfhs; 

nray;ghL kw;Wk; rpf;fy;fs;> xd;whf ehk; jPu;f;f Ntz;Lk;. 

xNu khjpupahd rkd;ghLfs; kw;Wk; Vw;wj;jho;Tfs; Mfpatw;wpd; 

%yk; fUtpapy; njhopy;El;gk; kw;Wk; nghUshjhuk; Mfpatw;iw 

,e;j khjpup tptupf;fpwJ.

3.	jPu;it ngWjy;. khjpupia fl;baikj;j gpd; OR gbg;gpy; 

mLj;j gbKiw khjpupiag; ngWtjw;fhd topKiw> mjhtJ> 

fl;Lg;gLj;jg;gl;l khwpfs; cfe;j kjpg;Gfis fz;lwpjy; — 
fl;Lg;gLj;j Kbahj khwpfs; Fwpg;gpl;l kjpg;Gfs; mikg;gpd; 

rpwe;j nray;jpwdpd; kjpg;Gfis cUthf;Ffpd;wd. NtW 

thu;j;ijfspy; $Wtjhdhy;> nfhLf;fg;gl;l fl;Lg;ghLfs; 

jpUg;jpg;gLj;Jk; khjpupapd; gy;NtW rkd;ghl;bd; mbg;gilapy; 

xU rpwe;j jPu;T jPu;khdpf;fg;gLfpwJ> kw;Wk; mikg;Gfspd; 

,ilj;njhlu;Gfs; kw;Wk; mNj Neuj;jpy; yhgj;ij mjpfupf;Fk; 

my;yJ nryT Fiwf;f> my;yJ NtW ve;j ,yf;if my;yJ 

msTNfhyhf Kbe;jtiu neUf;fkhf tUk; jPu;it vg;gb 

ngWtJ vd;gJ khjpupapd; jd;ikia rhu;e;Js;sJ. nghJthf> 

%d;W topKiwfs; Nehf;fj;jpw;fhf fpilf;fpd;wd> gFg;gha;T 

Kiwfs;> vz;Kiw Kiwfs; kw;Wk; cUtfg;gLj;Jjy; Kiwfs;. 

fzpjtpay; fzpg;Gfshy; khjpupapd; ntspg;ghLfs; kw;Wk; fzpj 

khjpupfs; Mfpait gFg;gha;T Kiwfspy; cs;slq;Ffpd;wd. 

,e;j tifahd fzpj gFg;gha;T rpy re;ju;g;gq;fspy; kl;LNk 

khwpfs; kjpg;Gfs; gw;wp mwpahky; elj;jg;glyhk;> Mdhy; 

kw;wtu;fSf;Nfh khwpfs; kjpg;Gfs; fz;bg;ghf my;yJ 

vz;zhf mwpag;gl Ntz;Lk;. gpe;ija epfo;Tfspy;> xt;nthU  

gbepiyapYk; vz; fzpg;Gfisg; gad;gLj;Jtjd; %yk; 

nray;ghl;L eilKiwfSld; njhlu;Gila vz;zw;w Kiwfisg; 

gad;gLj;JfpNwhk;. ,e;j topKiw (my;yJ fzf;fpay;  

tpjpfspd; njhFg;G) xU Nrhjid my;yJ Muk;gfl;lj;jpy; 

njhlq;fp> mij ed;ikia Nehf;fp Nkk;gLj;Jtjw;fhd  

tpjpfspd; njhFg;ig njhlu;e;J nra;J tUfpwJ. Muk;g jPu;T 

vd;gJ Nkk;gl;l xU khw;wPlhf khw;wg;gl;Ls;sJ kw;Wk; ve;j 

Kd;Ndw;wKk; rhj;jpakhjyhy;> nray;Kiw kPz;Lk; epfOk;. 

Mdhy; gFg;gha;T kw;Wk; vz; Kiwikfs; jPu;itg; ngWtjw;Fg; 

gad;gLj;j Kbahj R+o;epiyfspy;> ehk; cUthf;fg;gLj;Jjy; 

Kiwfisg; gad;gLj;JfpNwhk;> v.fh.> ehk; epfOk; khjpupfs; 

kPJ Nrhjidfis elj;JNthk;> fl;Lg;ghlw;w khwpfspd; 

kjpg;Gfis mtw;wpd; epfo;jfT tpepNahfk; %yk; MizapLk; 

xg;gPl;L mjpu;ntz;fSld; Nju;e;njLf;fpNwhk;. cUtfg;gLj;Jjy; 

Kiwfs; epfo;jfT gad;ghl;il cs;slf;fpaJ kw;Wk; 

khjpup fUj;Jfs; kw;Wk; nghJthf fzpdpfs; cjtpAld; 

gad;gLj;jg;gLfpd;wd.  ekJ Fwpf;Nfhs; xU cfe;j my;yJ 

mz;ikapyhd jPu;T xd;iwf; fz;lwptjhFk;> mjhtJ> xU 

khjpupapy; nray;jpwd; msit Nkk;gLj;Jfpd;w xU jPu;T MFk;.
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4.	nry;YgbahFk; Nrhjid. NkNy %d;W gb $wg;gl;l  

khjpupapd; jPu;T kjpg;Gfs; gpd;du; cz;ikahd fUj;Jf;fis 

vjpu;j;J Nrhjpf;fg;gl;lJ. NtWtpjkhf $wpdhy;> gad;gLj;jg;gLk; 

khjpupapd; nry;Ygbahf;fj;ij Nrhjpf;f Kaw;rp nra;ag;gLfpwJ. 

xU khjpupahdJ khjpupiag; gpujpepjpj;Jtg;gLj;Jk; mikg;gpd; 

nray;jpwd; ek;gfkhd fzpg;ig mspf;f KbAkhdhy;> 

mJ xU nry;YgbahFk;. Njitahdhy;> ,e;j khjpupahf 

khw;wpaikf;fg;glyhk; kw;Wk; jpUg;jpfukhd khjpup milag;gLk; 

tiu KO nray;KiwAk; kPz;Lk; epfOk;. nray;Kiw Ma;thsu; 

mtuJ khjpup mikg;G Kiwapd; xU rpwe;j gpujpepjpj;Jtkhf 

,Uf;f Ntz;Lk; vd;gijAk;> cz;ikapy;> xU OR gbg;gpy; 
khjpupapd; nry;Ygbia gupNrhjpg;gjw;fhd ,e;j gbepiyf;Fj; 

Njitg;gLk; cz;ikf;F xj;jpUf;f Ntz;Lk;. ,jd; tpisthf> 

khjpupapd; nray;jpwd; khw;wPL nra;ag;gl Ntz;ba nfhs;ifNah 

eilKiwfisNah xg;gpl Ntz;Lk;.

5.	jPu;T fl;Lg;gLj;Jjy;. OR xU gbg;gbahd gbepiy fl;Lg;ghl;il 
epWTfpwJ. fzprkhf tpyfpapUf;ff;$ba khwpfs; gw;wpa jftiy 

rupahd fUj;Jld; jPu;T fhz KbAk;. ,J Nghd;w mikg;gpy; 

Fwpg;gplj;jf;f khw;wq;fs; kw;Wk; mjd; R+oy; fz;lwpag;gl;L 

mjw;Nfw;g jPu;Tfis rupnra;a Ntz;Lk;.

6.	KbTfis eilKiwg;gLj;Jjy;. KbTfis mky;gLj;JtJ 

xU OR gbg;gpd; filrp gbahFk;. OR Nehf;fk; mwpf;iffis 

cw;gj;jp nra;tJ kl;Lky;yhky; mikg;Gfspd; nray;jpwid 

Nkk;gLj;JtJ MFk;. KbntLf;Fk; jahupg;ghsu;fshy; Vw;Wf; 

nfhs;sg;gl;lhy;> ,e;j Muha;r;rp KbTfs; mky;gLj;jg;gl 

Ntz;Lk;. Muha;r;rpapd; ,Wjp Nrhjid kw;Wk; kjpg;gPL 

nra;ag;gl;L> gbg;gpw;fhd ,e;j fl;lj;jpy; Muha;r;rpahsUf;F 

fw;wy; kpfg;ngupa tha;g;ghf cs;sJ vd;gNj ,jd; Nehf;fk; 

MFk;.

,jdhy; OR Ma;Tf;fhd nray;KiwahdJ nghJthf rpy 

Kf;fpa eltbf;iffis cs;slf;fpaJ> rpf;fiy cUthf;fp> 

fzpj khjpupia mikg;gjd; %yk; Ma;Tf;Fl;gl;l Kiwikia 

gpujpepjpj;Jtg;gLj;Jjy;> khjpupapypUe;J jPu;T ngWjy;>  

khjpupiag; gupNrhjpj;J>jPu;T kPjhd fl;Lg;ghLfs; epWTjy; kw;Wk;  

filrpahf Ntiy-eilKiwf;F jPu;T fhz;gJ. gbg;Gfs; kw;Wk; 

gbepiyfs; nghJthf OR gbg;gpy; gl;bayplg;gl;l tupirapy; 

Muk;gpf;fg;gl;lhYk;> mit gbg;gbahf Kbf;fg;gLk; tiu xt;nthU 

fl;lKk; njhlu;fpd;wd vd;gij vg;NghJk; epidtpy; itf;f Ntz;Lk;.

rpf;fypd; kpf Kf;fpakhd mk;rq;fs; kl;LNk fUjg;gLfpd;wd. xU  

khjpupapd; Fwpf;Nfhs; vd;gJ Kf;fpakhd fhuzpfs; kw;Wk; ,ilNaahd 

cwTfis milahsk; fhz;gJ MFk;. khjpupapypUe;J ngwg;gl;l 

jPu;tpd; ek;gfj;jd;ik> cz;ikahd mikg;igf; Fwpf;Fk; khjpupapd; 

nry;Ygbia rhu;e;Js;sJ 
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gpur;ridapd; 

cz;ikfs;> fUj;Jfs; 

kw;Wk; mwpFwpfs;

rpf;fiy tiuaW

vy;yh 

Mjhuq;fsplkpUe;Jk; 

njhopy;El;g> epjp KbT 

nghUshjhu jfty;

rpf;fiyg; 

ghjpf;Fk; 

fhuzpfisj; 

jPu;khdpj;jy;  

(khwpfs;> 

jilfs; kw;Wk; 

mDkhdq;fs;)

fhuzpfs; 

gw;wpa tpupthd 

jfty;fs;

Fwpf;Nfhs; kw;Wk; 

khw;W jPu;Tfs; 

cUthf;Fjy;

rpy 

nray;ghl;il  

mjpfupf;f 

my;yJ 

Fiwf;f

khw;Wfis 

Ma;T nra;J 

cfe;j jPu;itg; 

ngWfpwJ

nry;Ygbahf;fj;ijj; 

jPu;khdpj;jy;> 

gupe;Jiuf;fg;gl;l 

nray;> fl;Lg;ghL 

kw;Wk; nray;gLj;jy;

OR 
El;gq;fs;

fzpdp Nrit 

(gad;gLj;jg;glyhk;)

jfty; Njitfs;

khjpup 

tsu;r;rp

tu;j;jf 

fUtpfs;

OR mZFKiwia fhl;Lk; gha;T tpsf;fg;glk;

OR mZFKiw gpd;tUk; gha;T tpsf;fg;glk; %yk; ed;F tpsf;fg;gl 

KbAk;:



Rafw;gpj;jy; nghUs;;� 230

Fwpg;Gfs;

jPu;T fz;lwpa nray;ghl;L 

Muha;r;rp
9.4.1 nray;ghl;L Muha;r;rp khjpupfs; kw;Wk; jPu;it ngWtjw;fhd 

Kiwfs;

OR khjpup my;yJ xU nray;ghl;bd; vspikg;gLj;jg;gl;l 

gpujpepjpj;Jtk; my;yJ xU mbg;gil nray;Kiwahf my;yJ 

mbg;gil rpf;fy;fspd; kpf Kf;fpa mk;rq;fs; kl;LNk tprhuizf;F 

cl;gLj;jg;gLfpd;wd. xU khjpupapd; Nehf;fk; Kf;fpakhd fhuzpfs; 

kw;Wk; ,ilj;njhlu;ig  milahsk; fhz;gJ MFk;. khjpupapypUe;J 

ngwg;gl;l jPu;tpd; ek;gfj;jd;ik> cz;ikahd mikg;igf; Fwpf;Fk; 

khjpupapd; nry;Ygbia rhu;e;Js;sJ.

xU ey;y khjpupia gpd;tUk; gz;Gfs; nfhz;bUf;f Ntz;Lk;:

(i)	 mjd; rl;lj;jpy; ve;j khw;wq;fSk; ,y;yhky;> Gjpa 

cUthf;fj;ij fzf;fpy; vLj;Jf; nfhs;Sk; jpwd; 

ngw;wpUf;f Ntz;Lk;.

(ii)	 khjpupapy; nra;ag;gLk; Cfq;fs; Kbe;jtiu rpwpajhf 

,Uf;f Ntz;Lk;.

(iii)	 khjpupapy; gad;gLj;jg;gLk; khwpfs;> mJ vspikahfTk;> 

xj;jpirthf ,Ug;gij cWjp nra;Ak; mstpy; Fiwthf 

,Uf;f Ntz;Lk;.

(iv)	 elj;J Kiwapd; xg;Gif jpwe;Nj ,Uf;f Ntz;Lk;.

(v)	 ve;jnthU gpur;ridapYk; mjd; fl;Lkhdj;jpy; mjpf 

Neuj;ij vLf;ff;$lhJ.

khjpupapd; ed;ikfs;

xU khjpupia gad;gLj;Jk;NghJ rpy Fwpg;gplj;jf;f ed;ikfs; 

fpilj;Js;sd. mit:

(i)	 fUj;jpl;lj;jpd; fPo; rpf;fy;fs; khjpupapd; %yk; fl;Lg;ghlhf 

khWk;.

(ii)	 ,J xU ju;f;fuPjpahd kw;Wk; Kiwahd mZFKiwia 

toq;FfpwJ.

(iii)	 ,J xU eltbf;iffspd; tuk;Gfs; kw;Wk; Nehf;fq;fis 
toq;FfpwJ.

(iv)	 rpf;fy;fis jPu;f;f gad;gLj;jg;gLk; Kiwfspd;  

gpujpfis mfw;Wk; gaDs;s fUtpfisf; fz;lwptjpy; 

,J cjTfpwJ.

(v)	 xU mikg;G Muha;r;rp kw;Wk; Nkk;ghLfspd; jPu;T 

fz;Lgpbf;f cjTfpwJ.

(vi)	 ,J xU nghUshjhu tpsf;fk; kw;Wk; eltbf;if my;yJ 

mtu;fs; gpujpepjpj;Jtg;gLj;Jk; mikg;Gfs; gw;wpa 

tpsf;fj;ij toq;FfpwJ.
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khjpupfspd; tifg;ghL

khjpupfspd; tifg;ghL mfepiy gpur;ridahf cs;sJ. mit 

gpd;tUkhW

(i)	 fUj;jpay; Nfhzj;jpd; khjpupfs;

(ii)	 nray;ghl;bd; khjpupfs;

(iii)	 mikg;gpd; khjpupfs;

(iv)	 R+oy; jd;ikapd; khjpupfs;

(v)	 nghJthd mstpd; khjpupfs;

nray;ghL %yk; khjpupfs;

,e;j khjpupfs; (i) tpsf;fkspf;Fk; khjpupfs;> (ii) Kd;fzpg;G khjpupfs;> 

kw;Wk; (iii) newpKiw my;yJ Nju;TKiw khjpupfs; Mfpait.

tpsf;f kw;Wk; Kd;fzpg;G khjpupfs;. ,e;j khjpupfs;> gpur;rpidapd; 

gy;NtW eltbf;iffspy; cz;ikfisAk; njhlu;GfisAk; 

tptupf;fpd;wd. ,e;j khjpupfs;> khjpupapd; xU gFjpahf> KbT 

khw;wq;fis kjpg;gPL nra;a xU Gwepiy nray;ghlhf ,y;iy. ,e;j 

khjpupapy;> kw;w fhuzpfspy; khw;wq;fs; tpisthf xd;W my;yJ 

mjw;F Nkw;gl;l fhuzpfs; vt;thW khWfpd;wd vd;gijg; gw;wpa 

jftiyg; ngw KbAk;.

newpKiw my;yJ cfe;j khjpupfs;. mtu;fs; ,ay;ghfNt 

rPu;jpUj;jq;fs; kw;Wk; cfe;j jPu;TfSf;fhd Gwepiy KbntLf;Fk; 

Ml;rpia cUthf;Ffpd;wdu;.

mikg;gpd; khjpupfs;

,e;j khjpupfs; (i) Kj;jpiu my;yJ ,aw;gpay; khjpupfs;> (ii) xj;jpir 
khjpupfs;> kw;Wk; (iii) fzpj my;yJ FwpaPl;L khjpupfs;.

Kj;jpiu my;yJ ,aw;gpay; khjpupfs;. ,it cz;ikahd 

mikg;Gfspd; rpj;jpu gpujpgypg;GfshfTk; cz;ikahd fhupaj;ijAk; 

Njhw;Wtpf;fpd;wd. xU cUt khjpup Fiwf;fg;gl Ntz;Lk; vd;W 

$wg;gLfpwJ. cz;ikahd nghUis tpl rpwpajhfNth my;yJ  

mjpfkhfNth ,Uf;Fk; khjpupapd; gupkhzq;fspd; gb mstplg;gLfpwJ. 

v.fh.> efu tiuglq;fs;> ePy epw mr;rpl;Lfs;> cyfk; kw;Wk; gy. 

,e;j khjpupfs; fz;fhzpf;f kw;Wk; tptupf;f vspjhdJ Mdhy; 

ifahs fbdkhf cs;sd kw;Wk; fzpg;G Nehf;fq;fSf;fhf kpfTk; 

gaDs;sjhf ,y;iy.

xj;jpir khjpupfs;. ,it cUt khjpupfis tpl RUf;fkhdit. 

,e;j khjpupfs; kw;Wk; ep[ tho;f;if cUtq;fSf;F ,ilNa xNu 

khjpup Njhw;wk; ,y;iy. xU Fzq;fis nfhz;l khjpupfs; kw;nwhU 

tif Fzq;fisf; Fwpf;Fk; tifapy; xj;jpir khjpupfs; vdg;gLk;. 

rpf;fy; jPu;f;fg;gl;l gpwF> mry; mikg;gpd; mbg;gilapy; jPu;T 
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toq;fg;gLfpwJ. ,e;j khjpupfs; Fiwthd jpl;ltl;lkhd> Fiwthd 

cUTilaJ Mdhy; Kj;jpiu khjpupfis tpl ifahs vspjhFk;.

fzpj my;yJ FwpaPl;L khjpupfs;. ,it kw;witfis 

xg;gpLk; NghJ ,aw;ifapy; kpfTk; ,ay;ghdit. mtu;fs; 

cz;ikahd mikg;gpd; $Wfis gpujpepjpj;Jtg;gLj;Jtjw;fhf 

xU fzpjf; FwpaPl;bd; njhFg;ig gad;gLj;Jfpd;wdu;. ,e;j khw-

pfs; mikg;gpd; elj;ijia tptupf;f fzpj rkd;ghLfs; %yk; 

xd;whf njhlu;Gilait. gpd;du;> ,e;j gpur;ridapd; jPu;T> ed;F 

tsu;r;rpaile;j fzpj EZf;fq;fis Kd;khjpupahf gad;gLj;jp 

ngwg;gLfpwJ. FwpaPl;L khjpupahdJ nghJthf Nrhjid Kiwapy; 

ifahsf;$ba vspjhdJ kw;Wk; ,J kpfTk; nghJthdJ kw;Wk; 

RUf;fkhdJ. mjd; nray;ghLfs; tpupthd tpsf;fq;fis mspf;Fk;.

Rw;Wr;R+oypd; ,ay;G khjpupfs;

,e;j khjpupfis (i) cWjpahd khjpupfs;> kw;Wk; (ii) epfo;jfT 

my;yJ rPuw;w khjpupfs;. vd tifg;gLj;jyhk;

cWjpahd khjpupfs;. ,e;j khjpupapy;> midj;J msTUf;fSk; 

nray;ghl;L cwTfSk; KbT nra;ag;gLk;NghJ cWjpAld; mwpag;gLk; 

vd fUjg;gLfpwJ. Neu;Nfhl;L epuyhf;fKk; khjpupfs; KwpT epu;za 

khjpupfs; cjhuzq;fs; MFk;.

epfo;jfT my;yJ rPuw;w khjpupfs;. ,e;j khjpupfs;> Fiwe;jgl;rk; 

xU msTUthFk; my;yJ KbT khwp xU rPuw;w khwpahf cs;sJ. 

,e;j khjpupfs; ep[ cyfpd; rpf;fyhd jd;ikiaAk; Rw;wpAs;s 

epr;rakw;w jd;ikiaAk; mstpLfpd;wd.

nghJikg;ghl;L tpupthf;fj;jpd; khjpupfs;

,e;j khjpupfs; (i) Fwpg;gpl;l khjpupfs; kw;Wk; (ii) nghJ khjpupfs; 
vd tifg;gLj;jyhk;.

Fwpg;gpl;l khjpupfs;. xU khjpup Fwpg;gpl;l Neuj;jpy; xU mikg;ig 

mspf;Fk; NghJ> xU Fwpg;gpl;l khjpupahf mwpag;gLfpwJ. ,e;j  

khjpupapy;> Neu fhuzp mtw;iwf; fUjtpy;iy vd;why; mit epiyahd 

khjpupfs; vd miof;fg;gLfpd;wd. mLj;j fl;lj;jpw;F jpl;lkpLk; fhy 

fl;lj;jpy;> Njitf;Nfw;g> nghUshjhu xOq;F msit epu;zapf;Fk; 

xU ruf;F rpf;fy; epiyahd khjpupapd; xU vLj;Jf;fhl;L MFk;. 

Mw;wy; epuyhf;fk; xU Mw;wy; khjpupapd; cjhuzkhf fUjg;gLfpwJ.

nghJ khjpupfs;. cUtfg;gLj;jy; kw;Wk; RKf khjpupfs; 

nghJ khjpupfs; tifapd; fPo; tUfpd;wd. ,e;j khjpupfs; Kd;du; 

ftdpf;fg;glhj khw;W cj;jpfis Muha gad;gLfpd;wd.

9.4.2 nray;ghl;L Muha;r;rpapd; tuk;Gfs; 

NkNy $wg;gl;lgb OR epu;thfj;jpw;F xU ngUk; cjtpahf ,Ug;gpDk;> 

mJ KbntLg;gjw;fhd khw;whf ,Uf;f KbahJ. xU tpahghu 

epWtdj;jpw;F cz;ikapy; rpwe;jJ vd;dntd;why;> mtuJ mDgtk; 
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kw;Wk; jPu;g;gpd; kPJ kPz;Lk; tPo;r;rpaila Ntz;ba xU epiwNtw;W 

mjpfhup OR; gy tuk;Gfspd; fhuzkhf ,Uf;fpwJ. Kf;fpakhd 

tuk;Gfs; fPNo jug;gl;Ls;sd:

1.	fzpj ntspg;ghLfs; njhlu;ghd cs;shu;e;j tiuaiwfs;. OR 
fzpj khjpupfs;> rkd;ghLfs; kw;Wk; gpw fzpj ntspg;ghLfs; 

Mfpatw;iwg; gad;gLj;JfpwJ. Cfq;fs; vg;NghJk; xU rkd;ghL 

my;yJ khjpupapd; ngWjy;fs; ,izf;fg;gLk; NghJ> ,J 

Nghd;w xU rkd;ghL my;yJ khjpup> rk;ge;jg;gl;l gpur;ridapy; 

cs;s mbg;gil Cfq;fs; kw;Wk; khwpfspd; NghJ tzpf 

gpur;rpidfspd; jPu;Tfis rupahf gad;gLj;jg;gLfpwJ. ,e;j 

vr;rupf;if cupa ftdpg;Gfis nfhLf;ftpy;iy vdpy;> vg;NghJk; 

jtwhd gad;ghL my;yJ El;gq;fs; ,Uf;ff;$ba tha;g;Gfs; 

cs;sJ. ngUk;ghYk; ,e;j eltbf;iffs; ,jw;F nghUj;jkhd 

rpf;fy;fis fz;Lgpbf;f Kbahky; gy jPu;Tfs; ,Ug;gjhf 

Muha;r;rpahsu;fs; Fw;wk; rhl;bAs;sdu;.

2.	mjpf nryT> OR njhopy;El;gq;fis gad;gLj;Jtjpy; 

<LgLfpd;wdu;. nghJthf OR El;gq;fs; kpfTk; tpiyAau;e;jJ 
vd;W ep&gpf;f Ntz;Lk;. rpwg;G egu;fspd; Nritfs; jtpu;f;f 

Kbahjgb miof;fg;gLfpd;wd> mNjhL mjDld; fzpdp 

gad;ghL kw;Wk; mjd; njhopy;El;gk; OR El;gq;fisg; 

gad;gLj;Jk; NghJ mjd; guhkupg;G Mfpait guprPypf;fg;gLfpd;wd. 

vdNt> ,j;jifa El;gq;fisg; gad;gLj;JtJ kl;LNk 

ngupa mf;fiwahf ,Uf;fyhk;. ngupa tzpf mikg;Gfspy; 

$l ehk; vjpu;ghu;f;f KbAk; mtw;wpd; tpiy kjpg;G gy 

re;ju;g;gq;fspy; ,y;yhj fhuzj;jpdhy;> OR El;gq;fs;  

ntWkNd tiuaWf;fg;gl;l gad;ghl;by; ,Uf;Fk;. ,jw;F 

khwhf> xU nghJthd Nkyhsu; cs;Szu;T kw;Wk; jPu;g;igg; 

nghWj;J xU Kbit kpf tpiykjpg;gw;w tifapy; nra;a 

KbAk;. ,jdhy;> OR gad;ghL xU tpiyAau;thd tptfhuk;> 
ORd; xU Kf;fpakhd tuk;Gf;Fl;gl;ljhFk;.

3.	OR ftdpf;f Kbahj fhuzpfs;> mjhtJ> mstpl Kbahj 

kdpj fhuzpfis fUj;jpy; nfhs;tjpy;iy. OR KbTfis 

vLg;gjpy; jpwik> mZFKiw> tPupak; Nghd;w tpaf;fj;jf;f 

fhuzpfSf;F ve;jnthU fUj;Jf;fisAk; mspf;fhJ. Mdhy;> gy 

re;ju;g;gq;fspy; ntw;wp my;yJ Njhy;tp Nghd;w mstpl Kbahj 

fhuzpfis fUj;jpy; nfhz;Ls;sJ. epu;thf rpf;fy;fSf;F 

gjpy; fpilg;gjw;F ve;j kha tpjpKiwAk; ,Uf;f KbahJ> 

Mdhy; ,J rupahd epu;thf uPjpapyhd mZFKiwfisAk;> 

nfhs;iffisAk; rhu;e;Js;sJ.

4.	OR gFg;gha;T xU fUtpahf kl;LNk cs;sJ kw;Wk; 

KOikahd KbT vLf;Fk; nray;Kiw my;y. OR jdpahf 
,Wjp Kbit vLf;f KbahJ> mij vg;NghJk; kdjpy; 

itf;f Ntz;Lk;. ,J xU fUtp kw;Wk; rpwe;j khw;W  

topKiwfis gupe;Jiuf;fpwJ. ,Wjp Ma;tpy; gy tzpf 



Rafw;gpj;jy; nghUs;;� 234

Fwpg;Gfs;

jPu;T fz;lwpa nray;ghl;L 

Muha;r;rp
KbTfs; kdpj cWg;Gfis cs;slf;fpaJ. vdNt> OR 
epu;thfj;jpw;fhd khw;wPl;il tpl xU rpwe;j Jiz cs;sJ. 

Mo;e;j jPu;g;G KbntLg;gjw;F xU Kf;fpa mZFKiwahf 

,Uf;Fk;.

5.	,ju tiuaiwfs;. ORd; kw;w tuk;Gfspy;> gpd;tUtJ 

Fwpg;gplj;jf;fJ:

(i) 	 rhu;gpd;ik.nray;ghl;L Muha;r;rpahsu;fs; eL 

epiyahdtu;fshf ,Uf;f Ntz;Lk;. epu;thfj;jpd; 

Kd;Dupikfis cWjpg;gLj;Jtjw;fhd KbTfis 

ntspf;nfhzu Kaw;rpf;Fk; kw;Wk; Njhy;tpf;fhd tha;g;G 

mjpfupf;ff;$Lk;.

(ii)	 Njitf;Ff;Fiwthd Gwepiy nray;ghLfs;. xNu 

xU Gwepiy nray;ghl;il gad;gLj;JtJ vd;gJ gy 

Neuq;fspy; KbTfSf;F Nghjhj mbg;gil MFk;. 

rl;lq;fs;> xOq;FKiwfs;> kf;fs; njhlu;G> re;ij 

cj;jpfs; Nghd;wit xU tpUg;gj;ij uj;J nra;Ak; topapy; 

te;J Nru;fpwJ.

(iii)	 cs; vjpu;g;G. xU cfe;j KbTfis nray;gLj;Jtjw;F> 

njhopw;rq;fq;fs; my;yJ jdpg;gl;l Nkyhsu;fs; 

Nghd;w cs;ehl;L jilfis vjpu;nfhs;s Ntiyfis 

nra;tjw;Fk; kw;w topfSf;Fk; tYthd Kd;Dupikfisf; 

nfhz;Ls;sd.

(iv)	 jFjpfs;. jFjptha;e;j OR gFg;gha;T vd;gJ Fwpg;gplj;jf;f 
fzpjuPjpahd cwTfspd; KOikahd Gupe;Jzu;T kw;Wk; 

juTfspd; ngUk; gutyhd tptuq;fis ftdkhff; 

Fwpg;gpLtjhFk;. xU njhopy;Jiw rpf;fiy cUthf;Fk; 

OR njhFg;G jpl;lkhdJ ngUk;ghYk; xU fbdkhd 

gzpahFk;.

(v)	 jPu;Tf;fhd ek;gfj;jd;ik jahupf;fg;gLj;jy;. rpy Neuq;fspy; 

xU Neu;Nfhlw;w cwT Neu;Nfhl;Lf;F> LP ghzpapy; 

nghUj;jp Kbf;Fk; tifapy; khw;wg;gLfpwJ. ,J jPu;itj; 

jpzpf;fyhk;.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. nray;ghl;L Muha;r;rp Nfhl;ghL vt;thW Muk;gpf;fg;gl;lJ?

2. OR tpupthf;fj;jpid Fwpg;gpLf
3. nray;ghLfs; Muha;r;rpapd; mbg;gil gz;Gfis Fwpg;gpLf.

4. ghJfhg;igj; jtpu> OR nghUe;Jk; kw;w gFjpfis Fwpg;gplTk;.
5. OR gad;ghl;bd; Kf;fpa fl;lq;fs; vd;d?

6. nray;ghl;L Muha;r;rpapd; nghUs; vg;NghJ cUthf;fg;gl;lJ?
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9.5	 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1.	,uz;lhk; cyfg; Nghupd;NghJ xU ,uhZt R+oypy;> ,uhZt 

epu;thfk; kpfTk; mupjhf cs;s ,uhZt tsq;fis rupahd 

Kiwapy; gad;gLj;Jjy; gw;wpa KbTfis vLf;f tpUk;gpa 

NghJ> ,e;j eltbf;iffs; gw;wpa Muha;r;rpfs; ,e;j mikg;gpd; 

nray;ghl;by; eilKiwf;F te;jd.

2.	OR vd;gJ tiuaWf;fg;gl;l tsq;fis rpwe;j Kiwapy; 

gad;gLj;Jjy; vd;w Nehf;fj;jpw;fhf gyJiw FO Kaw;rpapd; 

%yk; jPu;khdpf;fg;gl;l tpQ;Qhd mwpT MFk;.

3.	nray;ghl;L Muha;r;rpapd; Kf;fpakhd gz;Gfs;:

(i)	 mikg;G Nehf;Fepiy

(ii)	 gyJiw tpjpfisg; gad;gLj;Jjy;

(iii)	 mwptpay; Kiwfspd; gad;ghL

(iv)	 kiwf;fg;glhj Gjpa gpur;ridfs;

(v)	 msT jPu;Tfs;

(vi)	 kdpj fhuzpfs;

4.	OR tpz;zg;gpf;Fk; gFjpfs; gpd;tUkhW:

(i) Ntshz;ik (ii) epjp

(iii) ifj;njhopy; (iv) re;ijg;gLj;jy;

(v) gzpahsu; Nkyhz;ik (vi) cw;gj;jp Nkyhz;ik

(vii) Muha;r;rp kw;Wk; Nkk;ghL.

5.	OR gad;ghl;bd; Kf;fpa gzpfs;

(i) rpf;fiy tbtikj;jy; (ii) fzpj khjpupia cUthf;Fjy;

(iii) khjpupapypUe;J jPu;T ngWjy; (iv) khjpup kw;Wk; mjd; jPu;it 

gupNrhjpj;jy; (khjpupia 

GJg;gpj;jy;)

(v) jPu;Tfis fl;Lg;gLj;Jjy; (vi) eilKiwg;gLj;jy;

6.	,uz;lhk; cyfg; Nghupd;NghJ> ,uhZt R+oypy; nray;ghl;L 

Muha;r;rp (OR) vd;w jiyg;G cUthf;fg;gl;lJ> ,J gpupl;b\; 

mwptpayhsu;fshy; Kd;Ndhbahf ,Ue;jJ.

9.6 RUf;fk;

•• 1940 Mk; Mz;L J.F. nkf;Nyh];fp kw;Wk;  

F.N;. l;nugpj;Njd;  MfpNahuhy; nray;ghLfs; Muha;r;rp 

nra;ag;gl;ld.
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•• OR fl;Lg;ghl;bd; fPo; cs;s eltbf;iffs; njhlu;ghd 

KbTfSf;F xU mstpd; mbg;gilapy; nray; Jiwfis 

toq;FtJ xU mwptpay; KiwahFk;.

•• OR xl;Lnkhj;j mikg;gpd; Nehf;fj;ij rpwg;ghf Nrit nra;Ak; 

jPu;Tfis toq;Ftjw;fhf> xOq;fikf;fg;gl;l (kdpjd;-,ae;jpuk;) 

mikg;Gfspd; fl;Lg;ghl;bd; fPo; cs;s gpur;ridfSf;F 

,ilf;fzpg;G %yk; mwptpay; Kiwapd; gad;ghL vd;W fUj 

KbAk;.

•• OR mikg;G xl;Lnkhj;j mZFKiwapy; typAWj;JfpwJ. 

,e;j gz;gpy; OR ngUk;ghYk; Kiwik rhu;e;j mikg;ghf 

Fwpg;gplg;gLfpwJ.

•• OR rupahd jPu;Tf;F tUk; rpf;fyhd gpur;ridfis mwptpay; 

kw;Wk; Kiwahd jhf;Fjy;fis cs;slf;FfpwJ.

•• Neupay;G epuyhf;f El;gk; nfhLf;fg;gl;l Fwpf;Nfhis 

Nkk;gLj;Jtjw;fhd xU jPu;it fz;Lgpbg;gjw;fhfg; 

gad;gLj;jg;gLfpwJ> mjhtJ ,yhg ngUf;fk; my;yJ 

rpy FiwghLfspd; fPo; nryT Fiwj;jy; Nghd;wit 

gad;gLj;jg;gLfpwJ.

•• OR, jw;Nghija Nritapd; Njit mjpfkhf ,Uf;Fk; 

Nghnjy;yhk; my;yJ fhj;jpUg;Nghu; tup my;yJ tupirapd; 

Nfhl;ghL fzpj Ma;T xg;ge;jq;fs; me;j Nritia toq;Fk; 

jw;Nghija jpwDld; njhlu;GilaJ.

•• OR> cWjpahd KbT kw;Wk; cWjpaw;w epiyikfspd; fPo;  

njspthd KbTfis vLf;f KbT Nfhl;ghL mf;fiw 

nfhz;Ls;sJ.

•• cw;gj;jp> nfhs;Kjy;> tpw;gid> epjp kw;Wk; gpw rhu;G 

Jiwfspy; OR El;gq;fs; gad;gLj;jg;gLfpd;wd. OR %yk; 

epu;thfk; xUq;fpize;j tzpf mikg;Gfspd; vjpu;tpidfis 

mwpa KbAk;. xUq;fpize;j cw;gj;jp khjpupfs; El;gk; 

Ntiy cw;gj;jp kw;Wk; rf;jpiag; nghWj;J nryit Fiwf;f 

gad;gLj;jg;gLfpwJ.

•• OR tzpf epu;thfpfs; mj;jifa Gupjiy mspg;gjw;F> tzpf 

eltbf;iffspy;> mit Gjpa fUj;Jf;fs; kw;Wk; rpwe;j Ntfk;> 

jpwik kw;Wk; ek;gpf;ifAld; gy KbntLf;Fk; rpf;fy;fSf;F 

rpwe;j jPu;Tfisj; jPu;khdpg;gjw;fhd jpwid toq;FfpwJ.

•• OR Ma;T nghJthf jPu;T fl;lk;> Muha;r;rp fl;lk; kw;Wk; 

nray; fl;lk; vd %d;W epiyfisf; nfhz;bUf;Fk;.

•• xU OR nray;Kiwf;fhd Ma;T nray;KiwahdJ nghJthf 

rpy Kf;fpa gzpfis cs;slf;fpAs;sJ. fzpj khjpupia 

Ma;T nra;tjd; %yk; mikg;ig gpujpepjpj;Jtg;gLj;Jtjw;fhd 

gpur;ridia cUthf;FfpwJ> khjpupapy; ,Ue;J xU jPu;itg; 
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ngWtjw;F > khjpup kw;Wk; jPu;it gupNrhjpj;J> gpd;du; jPu;Tf;fhd 

fl;Lg;ghLfis mky;gLj;Jtjw;F jPu;T toq;fg;gLfpwJ.

•• OR nghJthf %Nyhgha ,ay;ig tpl je;jpNuhghakhd 

rpf;fy;fNshL rk;ge;jg;gl;bUf;fpwJ.

•• xU khjpupapy; OR xU nray;ghl;bd; vspikahd gpujpepjpj;Jtk; 
my;yJ mbg;gil nray;Kiw my;yJ tprhuizapd; fPo; xU 

nghJthd gpur;ridapd; kpf Kf;fpakhd mk;rq;fis kl;LNk 

fUj;jpy; nfhz;l nray;Kiw vd;W fUjg;gLfpwJ.

•• nray;ghLfspd; %yk; khjpupfs;, tpsf;fkspf;Fk; khjpupfs;> 

Kd;fzpg;G khjpupfs; kw;Wk; xOq;FKiw khjpupfs; MFk;.

•• mikg;G %yk; khjpupfs; rpd;dkhd my;yJ cly; khjpupfs;> 

xg;Gik khjpupfs; kw;Wk; fzpj my;yJ FwpaPl;L khjpupfs; 

%yk; Fwpg;gplg;gLfpd;wd.

•• xU R+oy; jd;ikahy; khjpupfis jPu;khdpf;fg;gl;l khjpupfs; 

kw;Wk; epfo;jfT khjpupfs; vd tifg;gLj;jyhk;.

•• khjpupfis Nkw;fz;ltw;wpd; nghJj;jd;ikf;F ghjpg;gpy;yhky;> 

Fwpg;gpl;l khjpupfs; kw;Wk; nghJ khjpupfs; vd gpupf;fyhk;.

9.7 Kf;fpa fUj;Jg;gbkq;fs;

•• nray;ghl;L Muha;r;rp: tiuaWf;fg;gl;l tsq;fis rpwe;j 

Kiwapy; gad;gLj;Jjy; vd;w Nehf;fj;jpw;fhf gyJiw FO 

Kaw;rpapd; %yk; jPu;khdpf;fg;gl;l mwptpay; mwpT MFk;.

•• khjpupfs;: xU nray;ghL my;yJ nray;Kiwapd; xU  

vspikahd gpujpepjpj;Jtk; Kf;fpakhd fhuzpfs; kw;Wk; 

mtw;wpd; ,ilj;njhlu;Gfis milahsk; fhz;gjw;fhd xU 

Nehf;fj;Jld; tprhuizf;Fl;gl;l nghJthd rpf;fy;fs; my;yJ 

kpf Kf;fpakhd mk;rq;fis kl;LNk fUJfpwJ.

•• tpsf;fkspf;Fk; khjpup: rpf;fy;fspd; gy;NtW eltbf;iffs; 

kj;jpapy; cs;s cz;ikfs; kw;Wk; cwTfis tptupf;Fk; 

xU tif khjpupahFk;. ,e;j khjpup gpw fhuzpfspy; Vw;gLk; 

khw;wq;fspd; tpisthf khWk; fhuzpfisg; gw;wpa jfty;fis 

Nrfupf;fpwJ.

•• newpKiw my;yJ Nju;TKiw khjpupfs;: ,e;j khjpupfs; 

,ay;gpy; Fwpf;fg;gl;lit kw;Wk; cfe;j jPu;TfSf;F Gwepiy 

KbntLf;Fk; tpjpfis cUthf;Ffpd;wd. 

9. 8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;:

1.	nray;ghl;L Muha;r;rp Nfhl;ghL vq;F cUthdJ?
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2.	nray;ghLfspd; Muha;r;rpfis vt;thW gad;gLj;jyhk;?

3.	nray;ghl;L Muha;r;rpapd; jd;ik vd;d?

4.	ve;j ,e;jpa epWtdq;fs; nray;ghl;L Muha;r;rpia 

gad;gLj;JfpwJ?

5.	nray;ghl;L Muha;r;rpapy; Kd;khjpup vd;why; vd;d?

6.	nray;ghLfs; Muha;r;rpapd; VNjDk; xU tiuaiw vOJf.

neL tpil tpdhf;fs;:

1.	tpsf;fq;fs; kw;Wk; cjhuzq;fs; cjtpAld; nray;ghl;L 

Muha;r;rp nghUs; kw;Wk; Njhw;wj;ij tpsf;Ff.

2.	nray;ghLfs; gw;wpa Muha;r;rpfis vLj;Jf;fhl;Lfs; %yk; 

tpsf;Ff.

3.	nray;ghLfs; Muha;r;rpapd; tsu;r;rp gw;wp fl;Liu tiuf.

4.	Muha;r;rp Ma;Tfspd; gy;NtW fl;lq;fis tpsf;Ff.

5.	Xl;lk; tpsf;fj;jpd; cjtpAld; nray;ghl;L Muha;r;rp  

mZFKiwia tptupf;f.

6.	ey;y nray;ghl;L Muha;r;rp khjpupfspd; gz;Gfs; vg;gb ,Uf;f 

Ntz;Lk;? tpsf;Ff.

7.	nghUj;jkhd cjhuzq;fspd; cjtpAld; nray;ghl;L Ma;Tfspd; 

tuk;Gfis tpsf;Ff.

9.9 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

rd;];.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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Kiwfs; myF 10: tupirKiw/jpl;lkply; 

Kiwfs;

mikg;G

10.0 mwpKfk;

10.1 Nehf;fq;fs;

10.2 nrhy;ypay; kw;Wk; Fwpkhdk;: fUj;J

10.2.1 jpl;lkply; KiwfSf;fhd Kjd;ik Cfq;fs;

10.2.2 Kd;Dupik> nrayhf;fk;> kw;Wk; jpus; jahupg;G
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10.0 mwpKfk;

,e;j myfpy;> Fwpg;gpl;l (Neu) nrytpdj;ij Nkk;gLj;Jtjw;fhf> 

rpy Kd;toq;fg;gl;l tupirapy;> tiuaWf;fg;gl;l Nrit  

trjpfspy; xU njhlu; NtiyfSf;fhd rupahd tupiria (tupir) 

ehk; jPu;khdpf;fpNwhk;.

tupirg;gLj;Jjy; my;yJ epfo;tpy; tUk; xOq;F gw;wpa 

Nahridfis ekf;F mspf;fpwJ. n Ntiyfs; ,Ug;gjhff; fUJf  
(1> 2 ... n)> ,it xt;nthd;Wk; xU Neuj;jpy; ,ae;jpuj;ij (A, B, C ...) 
nray;gLj;j Ntz;Lk;. xt;nthU ,ae;jpuj;jpw;Fk; nrayhf;f gzpf;fhd 

cj;juT toq;fg;gLfpwJ. (n!)m Ntiyfis nrayhw;Wtjw;fhd 

midj;J rhj;jpakhd fhl;rpfspd; kj;jpapy; xU tupir fz;Lgpbf;f 

Ntz;Lk;, mjdhy; midj;J NtiyfSf;Fk; nkhj;j fhy msT 

FiwfpwJ.

10.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;;,
•• fUj;Jfs; kw;Wk; Fwpg;gPLfspd; nrhw;nghopTfs; gw;wp tpthjpf;f 

KbAk;

•• jpl;lkply; khjpupfSf;fhd gpujhd mDkhdq;fis Muha KbAk;

•• Kd;Dupikfs;> nrayhf;f kw;Wk; jpus; cw;gj;jp njhlu;ghd 

gpur;rpidfis tpsf;f KbAk;.
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10.2 nrhy;ypay; kw;Wk; Fwpkhdk;: fUj;J

,e;j myfpy; gad;gLj;jg;gLk; nrhy;ypay; kw;Wk; Fwpg;Gfs; gpd;tUkhW 

cs;sd.

,ae;jpuq;fspd; vz;zpf;if ,jd; nghUshdJ Nrit trjpfs;  

epiwtilAk; Kd; xU Ntiyia mDg;g Ntz;Lk;.

xOq;FKiw eilKiwg;gLj;Jjy;: ,jpy; Ntiy Kbf;f gy;NtW 

,ae;jpuq;fs; Njitg;gLtij Fwpf;fpwJ

nrayhf;f Neuk;: xt;nthU ,ae;jpuj;jpYk; gupe;Jiuf;fg;gl;l  

eilKiwfis Kbf;f xt;nthU Ntiyf;Fk; Neuk; Njitg;gLfpwJ

,ae;jpuj;jpd; nrayw;w Neuq;fs;: ,J nkhj;j fhy ,ilntspapy; 

,,ae;jpuk; nrayw;wjhf ,Uf;Fk; NeukhFk;. me;j Neuj;jpy;> ,ae;jpuk; 

ifNaL Ntiy Kbe;J fhj;jpUf;fpwJ. (i – 1) Ntiy Kbtpw;Fk;  

i ,d; Ntiy Muk;gj;jpw;Fk; ,ilNaahd ,ae;jpuk; j ,d; Neuj;ij 
Fwpf;Fk; FwpaPlhf xij gad;gLj;jg;gLfpwJ.

fopf;fg;gl;l nkhj;j Neuk;: ,J Ntiyiaj; Jtq;Ftjw;Fk; filrp 

Ntiyia Kbg;gjw;Fk; cs;s NeukhFk;. mg;gb ele;jhy; ,J 

nrayw;w Neuj;ij cs;slf;FfpwJ.

tpjp kPwy;: ,jd; mu;j;jk;> fle;J nry;y mDkjp ,y;iy vd;gjhFk;> 

mjhtJ> xt;nthU ,ae;jpuj;jpYk; Ntiyfs; mNj tupirapy; 

guhkupf;fg;gLfpwJ. M1 M2 tupirfspy; 2 ,ae;jpuq;fs; M1 kw;Wk; M2 

%ykhf N–Ntiyfs; nrayhf;fg;gl Ntz;Lk;. ,e;j tpjpg;gb> xt;nthU 

gzpAk; Kjypy; M1 ,ae;jpuj;jpw;F nrd;W gpd;du; M2 f;F nry;Yk;. 

xU Ntiy M1 ,y; ,Ue;jhy; ,ae;jpuk; M2f;F Neubahf nry;fpwJ> 

,y;iynadpy; mJ xU tupiaj; njhlq;FfpwJ my;yJ tupapd; Kbtpy;  

,izfpwJ. tupia cUthf;Fk; Ntiyfs; ,ae;jpuk; M2 ,y; 

nrayhf;fg;gLfpd;wd.

10.2.1 jpl;lkply; khjpupfSf;fhd Kjd;ik Cfq;fs;

(i)	 ve;j Neuj;jpYk; xU ,ae;jpuj;jpy; xd;Wf;F Nkw;gl;l 

nray;ghl;il nray;gLj;j KbahJ.

(ii)	 xU ,af;fk; Muk;gpj;jgpd; xt;nthU eltbf;ifAk; 

epiwNtw;wg;gl Ntz;Lk;.

(iii)	 NtW ve;j eltbf;ifiaAk; njhlq;Ftjw;F Kd; xt;nthU 

nraYk; Kbf;fg;gl Ntz;Lk;.

(iv)	 nrayhf;fj;jpw;fhd Neu ,ilntspfs;> nray;ghLfis 

Nkw;nfhs;Sk; tupirapy; ,Ue;J tpLgl;lit.

(v)	 xt;nthU tiff;Fk; xNu xU ,ae;jpuk; kl;LNk cs;sJ.

(vi)	 cj;juT NjitfSf;F cl;gl;L> xU Ntiy Kbe;jtiu 

tpiutpy; nray;gLj;jg;gLk;.
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(vii) midj;J NtiyfSk; mwpag;gl;L> nrayhf;fj;jpw;F jahuhf 

cs;sd.

(viii) ,ae;jpuq;fs; ,ilapy; Ntiyfis khw;Wtjw;fhd Neuk; 

FiwthfNt cs;sJ.

10.2.2 Kd;Dupik> nrayhf;fk;> kw;Wk; jpus; jahupg;G:

tif I: ,uz;L ,ae;jpuq;fs; %yk; N NtiyfSf;fhd fzf;Ffs;

,uz;L ,ae;jpuq;fs; %yk; nrayhf;fj;jpw;fhd nkhj;j 

Ntiyfis epiwT nra;tjw;F topKiw gad;gLfpwJ> ,J  

'[hd;rdpd; topKiw' vd;wiof;fg;gLfpwJ kw;Wk; ,J gpd;tUk;  

topKiwfisf; nfhz;Ls;sJ.

tupirapy; cs;s n Ntiyfs; (1> 2> 3 ... n) nfhz;l ,uz;L 

,ae;jpuq;fs; A kw;Wk; B apd; tupirapy; AB nrayhf;fj;ij fUj;jpy; 
nfhs;s Ntz;Lk;. nray;Kiw fhyq;fs; (Neuk;) A1 A2 ... An kw;Wk; B1 
B2 ... Bn gpd;tUk; ml;ltizapy; nfhLf;fg;gl;Ls;sJ.

,ae;jpuk;/Ntiy 1 2 3 ... n

A A1 A2 A3 ... An

B B1 B2 B3 ... Bn

,J nkhj;j fhyj;ij Fiwg;gjw;fhd Ntiyfis 

tupirg;gLj;JtjhFk;.

[hd;rd; vd;gtuhy; Vw;Wf;nfhs;sg;gl;l jPu;T Kiw fPNo 

nfhLf;fg;gl;Ls;sJ.

gb 1 gl;bay; A1 A2……An kw;Wk; B1 B2 ... Bn.y; epfOk; 

Fiwe;jgl;r nrayhf;f Neuj;ijj; Nju;e;njLf;f Ntz;Lk;. ,e;j 

Ntiyapd; Fiwe;jgl;r nrayhf;f Neuk; K. vd;gjhFk;.
gb 2 kpfr; rpwpa nrayhf;f ,ae;jpuk; A f;F ,Ue;jhy;> 

Kjypy; K Ntiyia nra;J> njhlupd; Jtf;fj;jpy; mij itf;f 

Ntz;Lk;. ,ae;jpuk; B f;F ,Ue;jhy;> K Ntiy Kbtile;J> mij 

tupirapd; Kbtpy; itf;f Ntz;Lk;.

gb 3 Fiwe;jgl;r nrayhf;f Neuj;ij Nju;e;njLg;gjpy; %d;W 

jPu;Tfs; ,Uf;f Ntz;Lk;. mit>

(i)	 ,ae;jpuk; A f;F rkkhd Fiwe;jgl;r kjpg;Gfs; kl;LNk 
,Ue;jhy;> ngupa nrayhf;f Neuk; nfhz;l Ntiyfis 

Nju;e;njLf;f Ntz;Lk;. kw;Wk; B ia Kjy; tupirapy; 

itf;f Ntz;Lk;.

(ii)	 ,ae;jpuk; B f;F rkkhd Fiwe;jgl;r kjpg;Gfs; 

kl;LNk Vw;gLkhdhy;> Ntiyapd; tupirapy;  

filrpahf itf;fg;gLk;. A ,y; ngupa nrayhf;f Neuj;Jld; 
Ntiyfisj; Nju;e;njLf;f Ntz;Lk;.
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(iii) xt;nthU ,ae;jpuj;jpw;Fk; rkkhd Fiwe;jgl;r kjpg;Gfs; 

,Ue;jhy;> Kjypy; A vd;w ,ae;jpuj;jpd; Ntiyia nra;a 

Ntz;Lk;. kw;Wk; ,ae;jpuk; B ,y; cs;s Ntiyia filrpahf 

nra;a Ntz;Lk;.

gb 4 Vw;fdNt tupirg;gLj;jg;gl;l Ntiyfis ePf;f Ntz;Lk;. 

vy;yh NtiyfSk; tupirg;gLj;jg;gl;bUe;jhy;> mLj;j gbf;Fr; nry;y 

Ntz;Lk;. ,y;iynadpy;> gb 1 Kjy; 3 tiu kPz;Lk; nra;a Ntz;Lk;.

gb 5 ,e;j gbepiyapy;> xl;Lnkhj;j my;yJ kPjKs;s Neuj;ij 

jPu;khdpf;f Ntz;Lk;. NkYk; ,ae;jpuq;fs; A kw;Wk; B Mfpatw;wpd; 

nrayw;w Neuq;fs; gpd;tUkhW:

nkhj;j kPjKs;s Neuk; = ,ae;jpuk; A ,y; cfe;j fhl;rpapy; 

Kjy; Ntiyiaj; njhlq;fTk; kw;Wk; ,ae;jpuk; B kPJ cfe;j  

tupirapy; filrp Ntiyia epiwT nra;a Ntz;Lk;.

A ,d; nrayw;w Neuk; = (cfe;j fhl;rpapy; filrp ,ae;jpuk; 

B ,y; Kbf;fg;gLk; Neuk;) – (cfe;j fhl;rpapy; filrp ,ae;jpuk; A 
,y; Kbf;fg;gLk; Neuk;)

B ,d; nrayw;w Neuk; = [cfe;j fhl;rpapy; Kjy; Ntiy 

,ae;jpuj;jpy; njhlq;Fk; NghJ 
2

n

k
B

−

+ ∑  [Neuk; k apd; Ntiy ,ae;jpuk; 
B njhlq;FfpwJ – Neuk; (K – 1) tJ Ntiy ,ae;jpuj;jpy; B y; 
KbfpwJ]
cjhuzk; 10.1: Ie;J Ntiyfspy; xt;nthd;Wk; ,uz;L nghUs;fshd 

A kw;Wk; B vd;w tupirapd; topahf nry;y Ntz;Lk; mtw;wpd; 

nrayhf;f Kiw fPNo nfhLf;fg;gl;Ls;sJ.

Ntiy 1 2 3 4 5

,ae;jpuk; A 5 1 9 3 10

,ae;jpuk; B 2 6 7 8 4

,J nkhj;j fhy ,ilntspiaf; Fiwf;Fk; NghJ> Ie;J Ntiyfspd; 

tupiria jPu;khdpf;fpd;wd. 

jPu;T: nfhLf;fg;gl;l gpur;ridapy; ,ae;jpuk; A ,d; FWfyhd nrayhf;f 
Neuk; 1 MFk;. fPNo fhl;lg;gl;Ls;sgb> Muk;gj;jpy; Ntiy 2 nra;a 

Ntz;Lk;. nrayhf;f Neuj;jpd; Fiwf;fg;gl;l gl;bay;

2

Kjy; Ntiy njhlq;Fk; Neuk;

Ntiy 1 3 4 5

,ae;jpuk; A 5 9 3 10

,ae;jpuk; B 2 7 8 4
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kPz;Lk; Fiwf;fg;gl;l gl;baypy; Fiwe;jgl;r nrayhf;f Neuk; 2 

kw;Wk; ,ae;jpuk; B kPJ Ntiy 1 MFk;. vdNt filrp Ntiy 1 vd 

itj;J nfhs;s Ntz;Lk;.

2 1

mNj tpjj;jpy; Fiwf;fg;gl;l gl;bay; mNj Kiwapy; njhlu;fpwJ

Ntiy 3 4 5

,ae;jpuk; A 9 3 10

,ae;jpuk; B 7 8 4

tupirapd; Kd;dzp

2 4 1

kw;Wk; gl;bay;

Ntiy 3 5

,ae;jpuk; A 9 10

,ae;jpuk; B 7 4

Vw;wk; jUk; tupir

2 4 5 1

,Wjpahf> cfe;j tupir n vd ngw;Ws;sJ

2 4 3 5 1

cfe;j fhl;rpiag; gad;gLj;jp> Ntiyapd; Xl;lk; ,ae;jpuq;fs; A 
kw;Wk; B topahf>

2 → 4 → 3 → 5 → 1.

nkhj;j fhyj;jpy; fzf;fplg;gl;l Neuk; kw;Wk; ,ae;jpuj;jpd; nrayw;w 

Neuk;

Ntiy ,ae;jpuk; A ,ae;jpuk; B nrayw;w Neuk;

cl;Gwk; ntspg;Gwk; cl;Gwk; ntspg;Gwk; A B

2 0 1 1 7 0 1

4 1 4 7 15 0 0

3 4 13 15 22 0 0

5 13 23 23 27 0 1

1 23 28 28 30 30–28 1

=2 3

NkNy cs;s ml;ltizapy; ,Ue;J nkhj;jkhf fle;j Neuk; 30 

kzp Neuk; vd;Wk;> nrayw;w Neuk; KiwNa ,ae;jpuk; A–f;F 2 kzp 

NeuKk;> ,ae;jpuk; B–f;F 3 kzp Neuk; vd;W ehk; fhz;fpNwhk;.



244� Rafw;gpj;jy; nghUs;

Fwpg;Gfs;

tupirKiw/jpl;lkply;  
Kiwfs; 

cjhuzk; 10.2: ,uz;L ,ae;jpuq;fspd; gpd;tUk; gzpfis Kbf;f 

Njitahd nkhj;j kPjKs;s Neuj;ij (kzpNeuj;jpy;) Fiwf;Fk; 

tpisitf; fz;Lgpbf;fTk;.

gzp A B C D E F G H I
,ae;jpuk; A 2 5 4 9 6 8 7 5 4

,ae;jpuk; B 6 8 7 4 3 9 3 8 11

jPu;T: ,ae;jpuk; I–apd; Ntiy A–apd; Fiwe;jgl;r nrayhf;f Neuk; 2 
kzp Neuk; MFk;. vdNt> ,e;j Ntiyia Kjypy; nra;aTk;.

A
,e;j Ntiyfis ePf;fpdhy;> nrayhf;f Neuj;jpd; Fiwf;fg;gl;l 

gl;baiyg; ngwyhk;.

gzp B C D E F G H I
,ae;jpuk; I 5 4 9 6 8 7 5 4

,ae;jpuk; II 8 7 4 3 9 3 8 11

mLj;j Fiwe;jgl;r nrayhf;f Neuk; ,ae;jpuk; II–apd; Ntiyfs; E 
kw;Wk; G f;F rkkhf ,Uf;fpwJ. ,e;j Ntiyf;F ,ae;jpuk; I ,y; 
njhlu;Gila nrayhf;f Neuk; 6 kw;Wk; 7 MFk;. ePz;l nrayhf;f 

Neuk; 7 kzp Neuk; MFk;. mjd; tupir ,Wjpapy; Ntiy G kw;Wk; 
E-ia mLj;J cs;sJ

A E G
tupirahf Ntiyfis ePf;fpdhy; fpilf;Fk; Fiwf;fg;gl;l nrayhf;f 

gl;bay;.

Ntiy B C D F H I
,ae;jpuk; I 5 4 9 8 5 4

,ae;jpuk; II 8 7 4 9 8 11

Fiwe;jgl;r nrayhf;f Neu Ntiy C, I kw;Wk; D f;F 4 kzp 

Neuk; MFk;. Ntiy C kw;Wk; I –f;F ,ae;jpuk; I–k; kw;Wk; 

Ntiy D–f;F ,ae;jpuk; II– k; MFk;. C kw;Wk; I Ntiyfis 

tupirg;gLj;Jtjpy; Nghl;b rkepiy ,Uf;fpwJ. ,jid cilf;f> 

,ae;jpuk; II–d; mjpfgl;r Neukhf 11 (gjpNdhU kzp) kzpNeuj;ij ehk; 

fUJfpNwhk;. Mifahy;> njhlu;r;rpahf Ntiy 1–d; Muk;gj;ij 

Ntiy C njhlu;fpwJ. Ntiy D> ,J ,ae;jpuk; II ,y; cs;sJ> ,J  

filrpahf njhlq;FfpwJ.

A I C D E G
tupirahf Ntiyfis ePf;fpdhy; fpilf;Fk; Fiwf;fg;gl;l nrayhf;f 

gl;bay;.
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,ae;jpuk; I 5 8 5

,ae;jpuk; II 8 9 8

mLj;j Fiwe;jgl;r nrayhf;f Neuk; 5 kzp Neuk; vdpy; ,ae;jpuk; 

I–d; Ntiyfs; B kw;Wk; H kPz;Lk; Nghl;b rkepiyf;F cs;shfpwJ. 

,ij cilf;f ehk; kw;w ,ae;jpuk; (II) –y; kpf ePz;l Neuj;ij  

fUJfpNwhk;. mjd; tupirapy; Ntiy B my;yJ H KjyhFk;. 

,Wjpahf, Ntiy F tupirg;gLj;jg;gLfpwJ.
,e;j Ntiyf;fhd cfe;j tupir>

A I C B H F D E G
,uz;L ,ae;jpuq;fs; nkhj;jkhf fle;j Neuk; kw;Wk; nrayw;w Neuk; 

Mfpait gpd;tUk; ml;ltizapy; ,Ue;J fzf;fplg;gLk;.

Ntiy ,ae;jpuk; A ,ae;jpuk; B nrayw;w Neuk;

cl;Gwk; ntspg;Gwk; cl;Gwk; ntspg;Gwk; M1 M2

A 0 2 2 8 0 2

I 2 6 8 19 0 2

C 6 10 19 26 0 0

B 10 15 26 34 0 0

H 15 20 34 42 0 0

F 20 28 42 51 0 0

D 28 37 51 55 0 0

E 37 43 55 58 0 0

G 43 50 58 61 61–50 0

11 kzp 

Neuk; 
2 kzp 

Neuk;

nkhj;j kPjKs;s Neuk; = 61 kzp Neuk;

,ae;jpuk; I–d; nrayw;w Neuk; = 11 kzp Neuk;;;;;;;; ,ae;jpuk; II–d; 
nrayw;w Neuk; = 2 kzp Neuk;

tif II: nray;Kiw N Ntiyfs; %yk; %d;W ,ae;jpuq;fs; A,B,C

ABC tupirapy; %d;W ,ae;jpuq;fs; A, B, C apd; nrayhf;fj;jpy; 
n Ntiyfs; (1> 2 ... n) ,Ug;gjhf fUJNthk;. fzf;if ,uz;L 

,ae;jpu fzf;fhf khw;Wtjd; %yk;> cfe;j tupiria ngw KbAk;. 

,jpypUe;J ehk; [hd;rdpd; topKiwiag; gad;gLj;jp cfe;j 

tupiriag; ngWfpNwhk;.
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nfhLf;fg;gl;l fzf;if ,uz;L ,ae;jpu fzf;fhf khw;Wtjw;F 

gpd;tUk; topKiwfs; gad;gLj;jg;gLfpd;wd.

gb 1: Kjy; kw;Wk; filrp ,ae;jpuq;fspd; Ntiyfs; kw;Wk; 

,uz;lhtJ ,ae;jpuj;jpw;fhd mjpfgl;r nrayhf;f Neuk; Mfpatw;iw 

gad;gLj;jp Fiwe;jgl;r nrayhf;f Neuj;ijf; fz;lwpaTk;.

( )
( )

, 1, 2....

max

i ii

ii

Min A C i n

and B

=

gb 2: gpd;tUk; rkj;Jtkpd;ikia rupghu;f;fTk;.

maxi ii i

i ii

Min A B

or
MinC MaxB

≥

≥

gb 3 gb 2 ,y; cs;s Vw;wj;jho;Tfs; vJTk; jpUg;jpfukhftpy;iy 

vd;why;> ,e;j Kiwiag; gad;gLj;j KbahJ.

gb 4 gb 2 ,y; cs;s Vw;wj;jho;Tfspy; xd;W jpUg;jpfukhf 

,Ue;jhy;> G kw;Wk; H Mfpatw;wpd; nrayhf;f Neuk; nfhLf;fg;gl;lhy; 

,uz;L ,ae;jpuq;fs; G kw;Wk; H I tiuaWf;fpNwhk;.

1,2...

1, 2....
i i i

i i i

G A B i n

H B C i n

= + =

= + =

gb 5 khw;wg;gl;l ,ae;jpuq;fs; G kw;Wk; H f;F ,uz;L ,ae;jpu 

topKiwfis gad;gLj;jp cfe;j fhl;rpiag; ngWNthk;.

cjhuzk; 10.3: gy;NtW Ntiyfspy; xU ,ae;jpuk; ,af;Fgtu; jpUg;Gjy;> 

kiuaply; kw;Wk; Kof;fkpLjy; Nghd;w %d;W nray;ghLfis nra;a 

Ntz;Lk;. xt;nthU gzpf;Fk; ,e;j nray;fis (epkplq;fspy;) nra;a 

Ntz;ba Neuk; mwpag;gLfpwJ. midj;J NtiyfisAk; mila 

Njitahd nkhj;j Neuj;ij Fiwg;gjw;fhf Ntiyfs; nray;gLj;jg;gl 

Ntz;ba tupiriaj; jPu;khdpj;jy;. Fiwe;jgl;r kPjKs;s Neuj;ijf; 

fz;lwpf.

Ntiy 1 2 3 4 5 6

jpUg;Gjy; 3 12 5 2 9 11

kiuaply; 8 6 4 6 3 1

Kof;fkpLjy; 13 14 9 12 8 13

jPu;T: ehk;> A, B kw;Wk; C. vd %d;W ,ae;jpuq;fs; fUj;jpy; nfhs;Nthk;. 

A = jpUg;Gjy;; B = kiuaply; C = Kof;fkpLjy;
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gb 1 	

( )

( ) (2 ,8)

8

i il

il

Min A C

Max B

=

=

gb 2 	
min 2 max 8

min 8 max

i i
l l

i ill

A B

C B

= ≥ =

= ≥
 jpUg;jpfukhdJ.

ehq;fs; ,uz;L ,ae;jpuq;fs; G kw;Wk; H ia tiuaWf;fpNwhk;
mij Nghy> Gi = Ai + Bi

Hi = Bi + Ci

Ntiy 1 2 3 4 5 6

G 11 18 9 8 12 12

H 21 20 13 18 11 14

cfe;j fhl;rpiag; ngw [hd;rdpd; topKiw gbfis ehk; 

gpd;gw;WNthk;.

4 3 1 6 2 5

,ae;jpuq;fs; A, B kw;Wk; C apd; nkhj;j ,ilntsp kw;Wk; 

Fiwe;jgl;r nrayw;w Neuq;fis mwptjw;F,
Ntiy ,ae;jpuk; A ,ae;jpuk; B ,ae;jpuk; C nrayw;w Neuk;

cl;Gwk; ntspg;Gwk; cl;Gwk; ntspg;Gwk; cl;Gwk; ntspg;Gwk; A B C

4 0 2 2 8 8 20 – 2 8

3 2 7 8 12 20 29 – – –

1 7 10 12 20 29 42 – – –

6 10 21 21 22 42 55 – 1 –

2 21 33 33 39 55 69 – 11 –

5 33 42 42 45 69 77 – 3 –

77–42

(77–45) + 17

–

35 49 8

nkhj;j fhy msT = 77 epkplq;fs;
A ,ae;jpuj;jpd; nrayw;w Neuk; = 35 epkplq;fs;; B ,ae;jpuj;jpd; 

nrayw;w Neuk; = 49 epkplq;fs;; C ,ae;jpuj;jpd; nrayw;w Neuk; = 8 
epkplq;fs;

cjhuzk; 10.4: A,B,C, tupirapy; ,ae;jpuq;fs; A> B kw;Wk; C 
topahf nry;y Ntz;Lk;> mjpy; Ie;J Ntiyfs; cs;sd. nkhj;j 

fhy ,ilntspiaf; Fiwf;Fk; tupirKiwiaj; jPu;khdpf;fTk;.
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Kiwfs; Ntiy vz; 1 2 3 4 5

,ae;jpuk; A 5 7 6 9 5

,ae;jpuk; B 2 1 4 5 3

,ae;jpuk; C 3 7 5 6 7

jPu;T: gpd;tUk; topKiwfisg; gad;gLj;jp> ,uz;L–ve;jpuq;fspd; 
fzf;Ffis khw;Wtjd; %yk; cfe;j tupir ngwyhk;.

gb 1 fz;lwpf ( ) 1,2...5

(5.3).
i il

Min AC i =

=

gb 2

 		

( ) 5

5 5
il

i il l

i il l

Max B

Min A Max B

Min A Max B

=

= = =

≥  

jpUg;jpfukhdJ

G kw;Wk; H Mfpatw;wpy; nrayhf;f Neuk; nfhLf;fg;gl;l ,uz;L 

,ae;jpuq;fs; G kw;Wk; H Mfpatw;iwf; Fwpg;gpLtjd; %yk;> ,uz;L 

,ae;jpu rpf;fYf;F ,e;j fzf;Ffis khw;wpaikf;fpNwhk;>

1,2,...5
i i i

i i i

G A B
i
H B C

= +
=
= +

Ntiy 1 2 3 4 5

G 7 8 10 14 8

H 5 8 9 11 10

[hd;rdpd; topKiwapYs;s gbfisg; gad;gLj;Jtjd; %yk; cfe;j 

fhl;rpiag; ngWfpNwhk;.

5 2 4 3 1

%d;W ,ae;jpuq;fspd; nkhj;j fhy ,ilntspiaAk; Neuj;ijAk; 

fz;Lgpbf;f.

Ntiy ,ae;jpuk; A ,ae;jpuk; B ,ae;jpuk; C nrayw;w Neuk;

cl;Gwk; ntspg;Gwk; cl;Gwk; ntspg;Gwk; cl;Gwk; ntspg;Gwk; A B C

5 0 5 5 8 8 15 – 5 8

2 5 12 12 13 15 22 – 4 –

4 12 21 21 26 26 32 – 8 4

3 21 27 27 31 32 37 – 1 –

1 27 32 32 34 37 40 – 1 –
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40–32 40–34 –

= 6 +  
19

–

8 25 12

nkhj;j kPjKs;s Neuk; = 40 kzp Neuk;.

A ,ae;jpuj;jpd; nrayw;w Neuk; = 8 kzpNeuk; B ,ae;jpuj;jpd; 
nrayw;w Neuk; = 25 kzpNeuk; C ,ae;jpuj;jpd; nrayw;w Neuk; = 12 
kzp Neuk;

tif III: N Ntiyfs; kw;Wk; K ,ae;jpuq;fspd; fzf;Ffs;

xNu tupirapy; N Ntiyfs; (1> 2 ... n) kw;Wk; K ,ae;jpuq;fis (M1 
M2 .... Mk) fUj;jpy; nfhs;f. eilKiw nray;Kiw ngWtjw;fhd xU 

cfe;j tupir gpd;tUkhW

gb 1 Mi2, Mi3 Mik–1 Mfpatw;wpd; xt;nthd;wpYk; i = 1> 2 ... n Fiwe;jgl;r 
Mi kw;Wk; Fiwe;jgl;r Mik fz;Lgpbf;f.

gb 2: rupghu;f;fTk;

1

,

, 2,3... 1

2,3... 1
i ijl l

ik ijl l

Min M Max M for j K

Min M Max M forj K

≥ = −

≥ = −

gb 3: gb 2 ,y; cs;s Vw;wj;jho;Tfs; jpUg;jpfukhf ,y;yhtpl;lhy;> 

kw;wit mLj;j gbf;F nrd;W tpLk;.

gb 4: gb 2 f;F $Ljyhf> Mi2 + Mi3 + ... Mik–1 = C vd;why;> C vd;gJ 
xU Neu; epiyahd khwpyp> i = 1> 2 ... n
gpd;du; ,uz;L ,ae;jpuq;fs; Mi kw;Wk; Mk tupirapy; Mi Mk, rupahd 
tupir newpKiwfis gad;gLj;jp> n NtiyfSf;F cfe;j tupir 

jPu;khdpf;f. 

gb 5: epge;jid Mi2 + Mi3 + ... Mik – 1 ≠ C, vd;why;> i = 1> 2 ... n> ehk; 
,uz;L ,ae;jpuq;fs; G kw;Wk; H Mfpatw;iw tiuaWf;fpNwhk;>

1 2 1

2 3

...
.. 1, 2,... .

i i i ik

i i i ik

G M M M
H M M M i n

−= + + +
= + + + =

,uz;L ,ae;jpuq;fSf;fhd cfe;j njhlu; topKiwiag; gad;gLj;jp 

G kw;Wk; H ,y; cs;s midj;J Ntiyfspd; nray;jpwd; cfe;j 

tupirKiwia jPu;khdpj;jy;.

cjhuzk; 10.5: Ie;J ,ae;jpuq;fs; A, B, C, D kw;Wk; E 
xt;nthd;wpYk; 1> 2> 3 kw;Wk; 4 Nghd;w ehd;F NtiyfSk; A B C D 
, E tupirapy; nray;gLj;jg;gl Ntz;Lk;. Ntiyfs; ve;j ,lj;jpYk; 

mDkjpf;fg;glhtpl;lhy;> Fiwe;jgl;rk; fzf;fplg;gl;l Neuj;ijf; 

fz;lwpaTk;. NkYk; xt;nthU ,ae;jpuj;jpw;Fk; jdpj;Jtkhd Neuj;ijf; 

fz;lwpaTk;.
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Kiwfs; ,ae;jpuk; Ntiy

1 2 3 4

A 7 6 5 8

B 5 6 4 3

C 2 4 5 3

D 3 5 6 2

E 9 10 8 6

jPu;T: fzf;Ffs;  Ie;J ,ae;jpuq;fspy; tupirg;gLj;jg;gl Ntz;Lk; 

vd;gjhy;, gpd;tUk; fzf;Ffis gpd;gw;Wtjd; %yk; ,uz;L ,ae;jpug; 

gpur;rhukhf khw;WNthk;.

gb 1 
l

Min (Ai, Ei) = (5, 6) fz;Lgpb

i = 1, 2, 3, 4
Max (Bi, Ci, Di) = (6, 5, 6)

gb 2: rkj;Jtkpd;ik

6 ( , , )i i i il i
Min E Max B C D= ≥

jPu;f;fg;gl;lJ. vdNt> ehk; fzf;Ffis ,uz;L ,ae;jpu rpf;fyhf 

khw;wyhk;.

gb 3: Bi + Ci + Di ≠ C vd;gjhy;> C MdJ xU khwpyp> ehk; ,U 

,ae;jpuq;fs; G kw;Wk; H I tiuaWf;fpNwhk;.

1,2,3,4.

i i i i i

i i i i i

G A B C D

H B C D E i

= + + +

= + + + =

Ntiy 1 2 3 4

G 17 21 20 16

H 19 25 23 14

1 3 2 4

Ntiy ,ae;jpuk; A ,ae;jpuk; B ,ae;jpuk; C ,ae;jpuk; 

D
,ae;jpuk; 

E

ntspNa 

cs;Ns

cs;Ns ntspNa ntspNa cs;Ns cs;Ns ntspNa ntspNa cs;Ns ; 

1 0 7 7 12 12 14 14 17 17 26

3 7 12 12 16 14 19 19 25 26 34

2 12 18 18 24 24 28 28 33 34 34

4 18 26 26 29 29 32 33 35 44 50
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Kiwfs; nrayw;w Neuk;

A B C D E

– 7 12 14 17

– – – 2 –

– 2 5 3 –

– 2 1 – –

50–26 50–29 = 21 50–32 = 18 50–35 = 15 –

24 32 36 34 17

nkhj;j kPjKs;s Neuk; = 50 kzp Neuk;.

nrayw;w Neuj;jpw;fhd ,ae;jpuk; A = 24 kzpNeuk;;;;;; nrayw;w 
Neuj;jpw;fhd ,ae;jpuk; B = 32 kzpNeuk;;;;;; nrayw;w Neuj;jpw;fhd 

,ae;jpuk; C = 36 kzpNeuk;;;;;; nrayw;w Neuj;jpw;fhd ,ae;jpuk;  

D = 34 kzpNeuk;;;;;; nrayw;w Neuj;jpw;fhd ,ae;jpuk; E = 17 kzpNeuk;;;;;;
tif IV: K ,ae;jpuq;fs; %yk; 2 Ntiyfspy; cs;s rpf;fy;fs;

K ,ae;jpuq;fspy; M1, M2 ... MK ,uz;L ntt;NtW fl;lisfspy; 

nrayhf;fg;gl Ntz;ba ,uz;L Ntiyfis ftdpAq;fs;. K 
,ae;jpuq;fshy; ,uz;L Ntisfspy; xt;nthd;iwAk; tupirg;gLj;JtJ 

Kd;$l;bNa mwpag;gLfpwJ. ,j;jifa cj;juT ,uz;L NtiyfSf;Fk; 

xNu khjpupahf ,Uf;fhJ. nfhLf;fg;gl;l midj;J ,ae;jpuq;fspYk; 

rupahd my;yJ vjpu;ghu;f;fg;gLk; nrayhf;f Kiw gw;wp mwpa KbfpwJ.

xt;nthU ,ae;jpuKk; xNu Neuj;jpy; xNu Ntiyia kl;LNk 

nra;a KbAk;. nkhj;j fhyg;gFjpiaf; Fiwg;gjw;fhf Ntiyfs; 

nray;gLj;Jtjw;fhd cfe;j njhlu;itf; Fwpf;fg;gl Ntz;Lk;.

,e;j tp\aj;jpy; cfe;j fhl;rpia tiuglj;ijg; gad;gLj;Jtjd; 

%yk; ngwyhk;. nray;Kiw gpd;tUk; gbfspy; nfhLf;fg;gl;Ls;sJ.

gb 1 fpilkl;l mr;R Ntiy 1 nray;Kiw Neuj;ij Fwpf;Fk; kw;Wk; 

nrq;Fj;J mr;R Ntiy 2 nray;Kiw Neuj;ij Fwpf;fpwJ.

gb 2 ,ae;jpuj;jpd; nfhLf;fg;gl;l tupir KiwNa Ntiy 1 kw;Wk; 

Ntiy 2 Mfpait fpilkl;l kw;Wk; nrq;Fj;J NfhLfspy; 

Fwpf;fg;gl;ld.

gb 3 ,izg;gjd; %yk; (Muk;g Gs;spapy; ,Ue;J njhlq;fp ,Wjpg; 

Gs;sp tiu) mNj ,ae;jpuk; gy;NtW njhFjpfis cUthf;f 

cjTfpwJ.

gb 4 fpilkl;lkhf> nrq;Fj;jhf kw;Wk; FWf;fhf efu;j;Jtjd; %yk; 

Jtf;fj;jpy; ,Ue;J ,Wjp Gs;spapy; tiuahd NfhL (mb)   

45° Nfhzj;ij cUthf;FfpwJ. ,e;j tupapd; fpilkl;l   

gpuptpy; Kjy; gzpahdJ nray;ghl;bYk;  kw;Wk;  ,uz;lhtJ 

Ntiy nrayw;w epiyapYk; cs;sJ vd;gij Fwpf;fpwJ. 

,NjNghy; nrq;Fj;J NfhL ,uz;lhtJ Ntiyia nrayw;w  

epiyapy; nray;gLj;JfpwJ vd;gij Fwpf;fpwJ. tupfspd; 
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%iytpl;l gFjp> Ntiyfs; xNu Neuj;jpy; nray;gLfpd;wd 

vd;gijf; fhl;LfpwJ.

gb 5 xU cfe;j ghijahdJ ,U NtiyfSf;Fk; ,Uf;Fk; Neuj;ij 

Fiwf;fpwJ. vdNt> ehk; %iytpl;l efu;T mjpfgl;rkhf  

ghijia Nju;e;njLf;f Ntz;Lk; vd;gij Fwpf;fpwJ.

gb 6 nrayw;w Neuj;ij Nru;g;gjd; %yk; nkhj;j kPjKs;s Neuk; me;j 

Ntiyapd; nrayhf;f Neuj;jpw;F xU Ntiyf;fhf ngwg;gLfpwJ.

cjhuzk; 10.6: fPNo fhl;lg;gl;Ls;s ,ae;jpuq;fspy; gpd;tUk; 

Ntiyfisr; nray;gLj;j Njitahd Neuj;ij Fiwf;f tiufiy 

Kiwiag; gad;gLj;jTk;> xt;nthU ,ae;jpuj;jpw;Fk; Kjypy; nra;a 

Ntz;ba gzpiaf; fz;lwpaTk;. gpd;du; ,U NtiyfisAk; epiwT 

nra;a Njitahd nkhj;j fhyj;ijf; fzf;fplTk;.

Ntiy 1 ,ae;jpuj;jpd; tupir A B C D E

Neuk; 2 3 4 6 2

Ntiy 2 ,ae;jpuj;jpd; tupir C A D E B

Neuk; 4 5 3 2 6

jPu;T: nfhLf;fg;gl;l jfty; ,e;j glj;jpy; fhl;lg;gl;Ls;sJ. 

tz;zk; jPl;ba njhFjpfs; jtpu;f;fg;gl Ntz;ba Nky;gug;Gfis 

gpujpepjpj;Jtg;gLj;Jfpd;wd.

glk; 10.1

xU cfe;j ghijahdJ> Ntiy 1 (fpilkl;l ,af;fk;) vd;gjw;fhd 

nrayw;w Neuj;ijAk; ,NjNghy; Ntiy 2 (nrq;Fj;J ,af;fk;) 

vd;gjw;fhd nrayw;w Neuj;ijAk; Fiwf;fpwJ. 

kPjKs;s Neuj;ij me;j Ntiyapd; nrayhf;f Neuj;jpw;F 

Ntiyapy;yhj Neuj;ij ehk; Nru;f;fpNwhk;.

,e;j rpf;fypy;> Nju;e;njLf;fg;gl;l ghijapd; nrayw;w Neuk; 

Ntiy 1 kw;Wk; Ntiy 2 f;F G+[;[pakhf 3 kzpNeukhf ,Uf;Fk;.

,t;thW> nkhj;j fhy msT = 17 + 3 = 20 kzpNeuk;.
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Kiwfs;  cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. nrayw;w Neuk; vd;why; vd;d?

2. nkhj;j kPjj;jpd; Neuk; vd;d ?

3. [hd;rd; topKiw gw;wp tptupf;f.

10.3	 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd  tpilfs;

1. KO Neuj;jpd; NghJ xU ,ae;jpuk; nrayw;wjhf ,Uf;Fk;. me;j 

Neuj;jpy; ,ae;jpuk; Ntiy nra;tij Fwpf;fpwJ. (i – 1) Ntiy 
Kbtpw;Fk; i ,d; Ntiy njhlq;Ftjw;Fk; ,ilNa xU ,ae;jpuk; 
j ,d; Neuj;ij Fwpf;Fk; FwpaPlhf xij gad;gLj;jg;gLfpwJ.

2. nkhj;j kPjKs;s Neuk; Kjy; Ntiyiaj; Jtq;Ftjw;Fk;> 

,Wjp Ntiyia Kbf;Fk; fhyj;jpw;Fk; ,ilg;gl;l fhykhFk;. 

,J epfo;e;jhy;> nrayw;w Neuj;ijAk; cs;slf;FfpwJ.

3. ,uz;L ,ae;jpuq;fs; %yk; n Ntiyfis nrayhf;Ftjw;F 
nkhj;j fope;j Neuj;ij kPl;gjpy; gad;gLj;jg;gLk; topKiw> 

'[hd;rdpd; topKiw' vdg;gLfpwJ.

10.4 RUf;fk;

•• tupirg;gLj;Jjy; nra;jpfs; epfo;tJ my;yJ epfo;tpy; tUk; 

xOq;F gw;wpa Nahridfis ekf;F mspf;fpwJ. N Ntiyfs; 
(1> 2 ... n) cs;sd. xt;nthd;Wk; xU Neuj;jpy; ,ae;jpuj;ij 

nray;gLj;j Ntz;Lk; (A, B, C ...). ,ae;jpuj;jpd; %ykhf 

xt;nthU gzpiaAk; nrayhf;Fk; xOq;F toq;fg;gLfpwJ.

•• Ntiyfs; nrayhw;Wtjw;fhd midj;J rhj;jpakhd 

fhl;rpfSlDk; (n!)m xU tupir fz;Lgpbf;f Ntz;Lk;. mjdhy;> 

Ntiyfs; midj;jpw;Fk; nkhj;j ,ilntsp Fiwe;jjhf 

,Uf;Fk;. Ntiyfisr; nra;tjw;fhf> midj;J NtiyfSf;fhd 

nkhj;j fhyKk; Fiwe;jgl;rkhf ,Uf;Fk;.

•• xU ,ae;jpuj;jpy; cs;s Neu ,ilntsp nkhj;j ,ae;jpuj;jpd; 

nrayw;wjhf cs;sJ. me;j Neuj;jpd; NghJ> ,ae;jpuk; ifNaL 

Ntiy Kbf;f fhj;jpUf;fpwJ. (i – 1) Ntiy Kbtpw;Fk; i d; 
Ntiy Muk;gj;jpw;Fk; ,ilNa xU ,ae;jpuk; j ,d; Neuj;ij 
Fwpf;Fk; FwpaPlhf gad;gLj;jg;gLfpwJ. 

•• nkhj;j Ntiy Neuk; vd;gJ Kjy; Ntiyiaj; Jtq;Ftjw;Fk; 

filrp Ntiyia Kbf;Fk; fhyj;jpw;Fk; ,ilg;gl;l Neuk; 

MFk;.

•• fle;J nry;Yk; topKiwAk; ,y;iy> fle;J nry;y mDkjpAk; 

,y;iy. mjhtJ> xt;nthU ,ae;jpuj;jpYk; Ntiyfs; mNj 

tupirapy; guhkupf;fg;gLfpd;wd. M1M2 tupirapy; 2 ,ae;jpuq;fs; 
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M1 kw;Wk; M2 Mfpatw;wpd; %yk; N– Ntiyfis nra;fpd;wd 
vd;why;> xt;nthU Mz;Lk; M

2
 tpy; cs;s xt;nthU ,ae;jpuKk; 

M
1
 f;F nrd;WtpLk;. xU Ntiy M

1
 ,y; Kbe;jhy;> ,ae;jpuk;  

M
2
 f;F Neubahf nrd;WtpLk;. ,y;iynadpy; mJ xU fhj;jpUg;G 

tupiaj; njhlq;FfpwJ my;yJ fhj;jpUf;Fk; tupapd; Kbtpy; 

,izfpwJ. fhj;jpUg;G tupia cUthf;Fk; Ntiyfs; ,ytrkhf 

,Uf;Fk; NghJ ,ae;jpuk; M
2
 ,y; nrayhf;fg;gLfpd;wd.

•• ,uz;L ,ae;jpuq;fs; %yk; n Ntiyfis nrayhf;Ftjw;F 
nkhj;j fope;j Neuj;ij kPl;gjpy; gad;gLj;jg;gLk; topKiw> 

‘[hd;rdpd; topKiw’ vdg;gLfpwJ.

10.5 Kf;fpa fUj;Jg;gbkq;fs;

•• nkhj;j kPjKs;s Neuk;:  ,J Kjy; Ntiyiaj; Jtq;Ftjw;Fk; 

filrp Ntiyia Kbg;gjw;Fk; ,ilNaahd Neuk; MFk; .

•• topKiw: ,J nkhj;j fhy ,ilntspia Nkk;gLj;j gad;gLfpwJ. 

n nrayhf;fj;jpw;fhf Ntiyfs; ,uz;L ,ae;jpuq;fspd; %yk; 

'[hd;rdpd; topKiw' vd;W miof;fg;gLfpwJ.

10.6 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1. tupirKiw gbepiy vijf; fle;J nry;Yk;?

2. tupirahf;fk; gpur;rid vd;why; vd;d?

neL tpil tpdhf;fs;

1.	tupirKiw rpf;fiyf; ifahSk; NghJ nra;ag;gLk; epajp 

mDkhdq;fis tpsf;Ff.

2.	,uz;L ,ae;jpuq;fspd; %yk; nrayhf;Fk; n Ntiyfis gw;wp 
tptupf;f.

3.	ABC tupirapy; %d;W ,ae;jpuq;fs; A, B kw;Wk; C %yk; M 

Ntiyfspd; nrayhf;f Kiwia tpsf;Ff

4.	n ,ae;jpuq;fisg; gad;gLj;jp M Ntiyfis vt;thW 

nray;gLj;j Ntz;Lk; vd;gij tpsf;Ff.

10. 7 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.
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n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

rd;];.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.



Rafw;gpj;jy; nghUs;;� 256

Fwpg;Gfs;
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El;gq;fs;myF 11 cUtfg;gLj;Jjy; El;gq;fs;

mikg;G

11.0 mwpKfk;

11.1 Nehf;fq;fs;

11.2 jPu;T fhZjYf;F Cf;fpahf ,Uf;Fk; cUtfg;gLj;Jjypd; 

- mwpKfk; 

11.2.1 cUtfg;gLj;Jjy; tiffs;

11.2.2 rPuw;w vz;fs; kw;Wk; khwp

11.3 khd;Nl fhu;Nyh cUtfg;gLj;Jjy;: cUtfg;gLj;Jjy; 

Kiwfspd; gad;ghLfs; 

11.3.1 khd;Nl fhu;Nyh cUtfg;gLj;Jjy; kw;Wk; nghUs; 

gl;bay; fl;Lg;ghL 

11.3.2 khd;Nl fhu;Nyh cUtfg;gLj;Jjy; kw;Wk; cw;gj;jp 

tupir khjpupfs; 

11.3.3 cUtfg;gLj;Jjy; El;gj;jpd; Kf;fpaj;JtKk; 

gad;fSk; : ed;ikfs; kw;Wk; jPikfs;

11.4 gz Nkyhz;ik> jpl;l Neuk; kw;Wk; jahupg;G tuk;Gfs; 

11.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

11.6 RUf;fk;

11.7 Kf;fpa fUj;Jg;gbkq;fs;

11.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

11.9 NkYk; gbf;f

11.0 mwpKfk; 

,e;j myF> cUtfg;gLj;Jjiyg; gw;wp mwpe;J nfhs;s cjTfp 

wJ. ,J xU khjpup my;yJ xU Fwpg;gpl;l epge;jidfspd;  fPo; xU 

cz;ikahd vjpu;tpid nra;Ak; xU Kd;khjpup my;yJ NtW rhjdj;ij 

gad;gLj;jp cz;ikapy; gpujpepjpj;Jtk; ngWfpwJ. ,J xU Fwpg;gpl;l 

epge;jidfspd; fPo; xU cz;ikahd xd;iwg; Nghy nray;gLk;.  

njhlupir cUtfg;gLj;Jjy; my;yJ vz;zpay;  cUtfg;gLj;Jjy; fzpdp 

cUtfg;gLj;Jjy; vd;Wk; miof;fg;gLfpd;wd. cUtfg;gLj;JjYf;fhd 

cj;jpfspd; Kf;fpaj;Jtj;ijAk; gad;ghLfisAk; gw;wp mwpa cjTfpwJ.

etPd epu;thfj;jhy; gad;gLj;jg;gLk; khd;Nl fhu;Nyh cUtfg;gLj;Jjy;  

khjpupahdJ> mjd; nrhe;j Ntiy epiyikfspd; fPo; nfhLf;fg;gl;l  

fzpdpapd; nray;ghl;il fhfpjj;jpy; ngUf;fk; nra;a vz;zw;w 

vz; ml;ltizfis gad;gLj;JfpwJ. %d;W ntt;NtW R+oy;fspy; 

gad;gLj;jg;gLk; khd;Nl fhu;Nyh cUtfg;gLj;Jjypd; %d;W khjpupfs; 

gw;wp mwpa cjTfpwJ. ,it tupir Nfhl;ghL> ruf;F fl;Lg;ghl;L 

kw;Wk; cw;gj;jp tup Mfpait MFk;.
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11.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;,
•• cUtfg;gLj;Jjypd; mbg;gil fUj;Jfis Gupe;J nfhs;s 

KbAk;.

•• tpz;zg;gq;fis Ma;T nra;jy; kw;Wk; cUtfg;gLj;Jjypd; 

Kf;fpaj;Jtk; gw;wp $w KbAk;.

•• khd;Nl fhu;Nyh cUtfg;gLj;Jjypd; %d;W R+oy; khjpupfs; gw;wp 

tpthjpf;f KbAk;.

11.2 jPu;T fhZjYf;F Cf;fpahf ,Uf;Fk; cUtfg;gLj;Jjypd;  

- mwpKfk;

cUtfg;gLj;Jjy; vd;gJ cz;ikapd; 

gpujpepjpj;JtkhFk;. xU rhjdj;jpd; gad;ghlhdJ> xU  

khjpupia nfhLf;fg;gl;l xU epge;jidfspd; fPo; cz;ikahdJ 

vd;W ep&gpg;gJ MFk;

cUtfg;gLj;Jjy; vd;gJ xU Kiwik khjpup gad;ghL MFk;. xU 

cz;ikahd nray;ghl;bd; khjpupia cUthf;Ftjw;fhf cz;ikapy; 

tbtikf;fg;gl;l gz;Gfis nfhz;bUf;f Ntz;Lk;.

11.2.1 cUtfg;gLj;Jjy; tiffs;;

cUtfg;gLj;Jjy; Kf;fpakhf ,uz;L tifg;gLk;:

(i) njhlu;Kiw (Rw;Wr;R+oy;) cUtfg;gLj;Jjy;.

(ii) fzpdp (mikg;G) cUtfg;gLj;Jjy;.

cUtfg;gLj;jg;gl;l khjpupfspd; rpy cjhuzq;fs; gpd;tUkhW:

(i) xU fhw;W Ruq;fg; gFjpapy; xU tpkhd khjpupapd; Nrhjid.
(ii) Foe;ijfspd; kpjptz;b Xl;Ljy; G+q;fhtpy;  gy;NtW  

newpKiwfs; ,Uf;fpd;wd. kw;Wk; mjid  flf;Fk; NghJ 

xU Nghf;Ftuj;J mikg;G khjpupahf cs;sJ.

(iii) Nfhsuq;fk;
cz;ikahd R+oy;fspy; xU cz;ikahd Kiwikapd; elj;ijia 

jPu;khdpf;f> Ma;tfq;fs; my;yJ mikg;gpy; J}z;lg;gl;l khjpupfshy; 

gy Nrhjidfs; Nkw;nfhs;sg;gLfpd;wd.

11.2.2 rPuw;w vz;fs; kw;Wk; khwp

rPuw;w khwp vd;gJ xU fw;gid tha;g;G gupNrhjidapd; KbTld; 

njhlu;Gila xU khjpupapyhd ,ilntspapy; tiuaWf;fg;gl;l xU 

cz;ikahd kjpg;gPl;Lr; nrayhFk;. rPuw;w khwpfs; mtw;wpd; epfo;jfT 

mlu;j;jp nray;ghl;bd; mbg;gilapy; tifg;gLj;jg;gLfpd;wd.

rPuw;w vz;: ,J xU rPuhd epfo;jfT mlu;j;jp nray;ghl;il,  
mLj;J xU xOq;fw;w khwp my;yJ xU vz;zpd; kjpg;ig Fwpf;fpwJ. 
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rPuw;w khwpfs; mtw;wpd; epfo;jfT mlu;j;jp nray;ghl;bd; mbg;gilapy; 

tifg;gLj;jg;gLfpd;wd.

R+Nlhuhz;lk; vz;fs;: rPuw;w vz;fs; R+Nlhuhz;lk; vz;fs; vd;W 

miof;fg;gLfpd;wd. rpy cWjpahd nray;Kiwfshy; cUthf;fg;gLk; 

Kd;dNu jPu;khdpf;fg;gl;l Gs;spapay; Nrhjidf;F rPuw;w vz;fs; jFjp 

ngw;Ws;sd.

11.3 khd;Nl fhu;Nyh cUtfg;gLj;Jjy;: cUtfg;gLj;Jjy; 

Kiwfspd; gad;ghLfs;

xw;Wik nfhs;ifia mbg;gilahff; nfhz;l gy;NtW 

cUtfg;gLj;Jjy; khjpupfs; (ePz;l fhykhf tpkhdf; Fz;L 

tPr;rpy; tpkhd epiyikfisj; njhlq;Ftjw;fhd khjpupfs; 

Nghd;wit) gad;gLj;jg;gl;L tUfpd;wd. Mdhy;, khd;Nl fhu;Nyh 

cUthf;fg;gLj;Jjy; xU rkPgj;jpa nray;jpwd; Muha;r;rp fz;Lgpbg;G 

MFk;. GJikahdJ> ,ay;ghd Kiwik ,aq;F epiyikfspd; 

fPo; ,aq;Fjsj;ij nray;gLj;JtJ NghyNt, mNj gFg;gha;T  

nray;Kiwapd; cUtfg;gLj;jg;gl;l gjpitj; njhlu;G nfhs;s  

ey;y re;ju;g;gj;ij gad;gLj;Jtjpy; GJik cs;sJ. epr;rakw;w epi-

yapy; khjpupfis kl;LNk kjpg;gpl KbAk;. khd;Nl fhu;Nyh El;gj;jpd; 

xU njhlu;r;rpahd rPuw;w vz;fis Gs;spapay; tpepNahf nray;ghl;il 

cUthf;f gad;gLj;jg;gLk; xU El;gk; vd;W tiuaWf;f KbAk;.

'khd;Nl fhu;Nyh' vd;gJ nfhLf;fg;gl;l FwpaPl;L ngauhFk;. thd; 
epA+kd; kw;Wk; v];.vk;. cyk; MfpNahu; rpf;fy;fisj; jPu;g;gjw;fhd 

El;gj;ij njuptpj;jdu;. Nrhjid jPu;Tfs; kpfTk; tpiy cau;e;jjhf 

,Ue;jhYk;> gFg;gha;T rpfpr;irf;F kpfTk; rpf;fyhdjhFk;. Muk;gj;jpy;> 

xU fbdkhd my;yJ jPu;khdfukhd rpf;fy; tha;g;G nray;Kiwiaj; 

jOtpa R+o;epiyiaf; Fwpf;fpwJ. ,e;j vspa cjhuzk; gpd;tUkhW:

Fwpg;gpl;l glj;jpy; X fhl;lg;gl;Ls;sJ Nghy;, nrt;tf tbtpy; 
cs;s xU xOq;fw;w tbtkhd Vupapd; Nkw;gug;G gFjpia fz;Lgpbg;gJ 

rpf;fyhf cs;sJ:

,e;j Vupapd; gFjpia tbtpay; Kiwfs; %yk; 

fz;Lgpbg;gjw;F gjpyhf> mjw;fhd tha;g;G Kiwia ehk; 

gad;gLj;j Ntz;Lk;. xU ngupa vz;zpf;ifapyhd $ohq;fw;fs; 

xU ftz; %yk; fzpf;fg;gLfpd;wd. mjd; kPs;jd;ik rPuw;w  

mstpyhd ePsq;fSf;F ePl;bf;fg;gLfpwJ. Nfhzq;fspy; ,J kpfTk; 

rPuw;w Kiwapy; khWgLk;. mg;NghJ Vupapd; gug;G rhjhuzkhf>
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Vupapd; gug;gsT = X  

,q;Nf> X vd;gJ Vupia ,izj;j nrt;tfj;jpd; gFjp MFk;. 

xU $ohq;fy;> jz;zPupy; tpOe;jpUf;Fk; epfo;jfT Vupapd; gug;gsT 

kw;Wk; mjd; ,izj;j nrt;tfj;jpd; rkepiyf;F rkkhdJ vd;gJ 

mbg;gilf; fhuzpahFk;.

khd;Nl fhu;Nyh cUtfg;gLj;Jjypd; El;gk; mNefkhf 

rhj;jpaKs;s rpf;fy;fis jPu;f;f gad;gLj;jg;ggLfpwJ. xU Crp 

Jz;bypUe;J Kjy; my;yJ ,uz;lhtJ 1/2-,d; njhlu;r;rpahd epfo;jfT 
kw;Wk; epfo;jfT P kjpg;gPL nra;agl Ntz;Lk;. epfo;jfT gFg;gha;T> 

njhl;bapd; thapy; xU Kjy; my;yJ ,uz;lhtJ Jg;ghf;fpapd; %yk; 

1 my;yJ 2 + 1/2 (1–1/2) = 3/4 vdf; Fwpf;fg;gLfpwJ. Mdhy;, khd;Nl 
fhu;Nyh cUthf;fg;gLj;Jjy; El;gj;jpd; %yk; kw;Wk; xU ehzaj;jpd; 

rpjwy; %yk; kw;Wk; njhl;bf;F vjpuhd Jg;ghf;fp VTfiz %yk; 

,e;j epfo;jfT nray;gl KbAk;.

xU 'jiyapd;' epfo;jfT xU nfhiyfhud; NghyNt ,Ug;gjhy;> 
ehzak; xU jiyiaj; jpUg;Gk;NghJ my;yJ nray; jtwhf 

tUk;NghJ ehk; mij xU ntw;wp vd;W nrhy;yyhk;. ehzak; xU 

ngupa vz;zpf;if Fiwe;jJ ,uz;L jiyfPo; tPr;Rfspy; jiy Rod;W> 

ehzaj;jpd; nkhj;j N[hbfshy; ,e;j vz;zpf;ifiag; gpupg;gjd; 

%yk; vz;zpf;ifiaf; fzf;fplyhk;. ,e;j vspa tof;fpy;, khd;Nl 
fhu;Nyh Kiw cz;ikapy; Nfhl;ghl;L epfo;jfT gFg;gha;Tf;fhd 

xU Nkhrkhd khw;W MFk;. Mdhy;, gy ep[ tho;f;if mikg;Gfs; 

kpfTk; rpf;fyhdit> ed;F tiuaWf;fg;gl;l epfo;jfT gFg;gha;T 

$l ngUk;ghYk; Njhy;tpailfpwJ;. Mdhy;, ,J Nghd;w R+o;epiyfs; 
khd;Nl fhu;Nyh cUtfg;gLj;Jjyhy; ifahsg;glyhk;. khd;Nl fhu;Nyh 

El;gk; tupirahf;f rpf;fy;fSf;F vspikahd jPu;Tfis toq;FfpwJ.  

ngUepWtd jpl;lkply;> ruf;F fl;Lg;ghl;L> %yjd KjyPL> 

Efu;Nthu; elj;ij kw;Wk; juf; fl;Lg;ghl;L rpf;fy;fs; Mfpait 

cUthf;fg;gLj;Jjy;  %yk; ifahsg;gLfpd;wd.

khd;Nl fhu;Nyh cUtfg;gLj;Jjy;> nfhLf;fg;gl;l Kiwik 

nray;jpwd; epiyikfspd; fPo; mjd; rPuw;w vz; ml;ltizfis 

gad;gLj;JfpwJ. fzpj khjpupia cUthf;Fk; rhj;jpak; ,y;iy vd;w 

rpf;fy;fis jPu;f;f ,e;j El;gk; gad;gLj;jg;gLfpwJ. ,J Kjd;ikahdJ> 

rk;ge;jg;gl;l khwpfs; gw;wpa epfo;jfT tpepNahfj;ij epu;zapj;jy;> 

gpd;du; juitg; ngw rPuw;w vz;fs; %yk; ,e;j tpepNahfj;jpypUe;J 

khjpupahf;fk; nra;jy;. ,Ug;gpDk;> epfOk; epfo;jfT tpepNahfq;fs; 

cz;ikahd cyf epiyikia neUf;fkhf xj;jpUf;f Ntz;Lk; 

vd;W typAWj;jg;gLfpwJ.

vg;NghJk; cUtfg;gLj;Jjy; xU rupahd khw;W my;y vd;gij 

epidtpy; nfhs;s Ntz;Lk;. khwhf, xU khjpupia kjpg;gpLtjw;fhd 
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khw;W topKiw khd;Nl fhu;Nyhtpd; cUthf;fg;gLj;Jjy; rupahd 

jPu;Tf;F kpf neUf;fkhdjhf ,Uf;f Ntz;Lk;. Mdhy,; mtrpakhf 

rupahf ,Uf;f Ntz;ba xU jPu;it toq;Fk;NghJ> gFg;gha;Tj; jPu;T 

nfhLf;fg;gl;l gpur;ridf;F cfe;j gjpiy cUthf;FfpwJ. khd;Nl 

fhu;Nyh cUthf;fg;gLj;Jjypd;; jPu;T cUtfg;gLj;jg;gl;l Nrhjidfspd; 

vz;zpf;if cfe;j jPu;Tf;F khWk; Kbtpypf;F nry;fpwJ.

tupir Nfhl;ghl;bd; gpd;dzp: rPuw;w vz; ml;ltiziag; 

gad;gLj;Jk; khd;Nl fhu;Nyh cUthf;fg;gLj;Jjy; ve;jnthU 

cWjpahd eltbf;ifiaAk; re;ju;g;gj;jpw;F cl;gLj;Jtjd; %yk; 

rpwg;ghf tptupf;fg;glyhk;. xU Nrit epiyaj;jpy; ,U rf;fu 

thfdq;fs; te;JNruyhk;. Kjyhtjhf> gy ehl;fspy; ,U rf;fu 

thfdq;fspd; cz;ikahd tUifiaf; ftdpj;J> Ie;J ehl;fs; 

nrhy;Yq;fs;. ,e;j jftiy gpd;tUk; ,uz;L topfspy; nra;ayhk.; 

•• xt;nthU kzp NeuKk; tUk; ,U rf;fu thfdfspd; 

vz;zpf;ifia 7–8> 8–9 kw;Wk; 4–5 kzpNeuq;fSf;F ,ilNa 

nrhy;Yq;fs;. (Nrit epiyaj;jpd; Ntiy Neuk; 7 kzp Kjy; 5 

kzp tiu MFk;. NkYk;, ,U rf;fu thfdk; 7 kzp Neuj;jpw;F 

Kd; my;yJ 5 kzp Neuj;jpw;Fg; gpwF ve;jnthU ,U rf;fu 

thfdKk; tutpy;iy vd;W fUjpdhy;) 7 Kjy; 8 kzp tiu> 

8 Kjy; 9 kzp tiu> 9-10 kzpNeuj;jpw;Fs; tUk; ,U rf;fu  

thfdfspd; ruhrup vz;zpf;if fzf;fpLq;fs;. ml;ltiz 11.1 ,y; 

nfhLf;fg;gl;Ls;s jfty; fpilf;Fk; vd;W itj;Jf;nfhs;Nthk;.

ml;ltiz 11.1 ruhrup ,U rf;fu thfdfs; vz;zpf;if xU 

kzp Neuj;jpw;F te;J tpLk;

7-8 K.g 5.6

8-9 K.g 5.4

9-10 K.g 3.4

10-11 K.g 3.6

11-12 ez;gfy; 2.0

12-1 gp.g 3.0

1-2 gp.g 4.0

2-3 gp.g 6.0

3-4 gp.g 3.0

4-5 gp.g 4.0

•• cUthf;fg;gLj;Jjypd;; El;gq;fs; xU Fwpg;gpl;l Neuj;jpd; 

NghJ cz;ikahd tUifiag; ngWjy; kw;Wk; xt;nthU 

kzp Neuj;jpw;F 7 kzp Kjy; 5 kzp tiu fzf;fpLq;fs;. 10 

kzpNeu tUiffspy; xt;nthd;wpy; ,Ue;J Ie;J tpyfy;fs; 

(Ie;J ehl;fspy; ftdpg;G ,Ug;gjhy;) gj;J Nfhit ,Uf;Fk;. 

gpd;du;, mj;jifa khWjy;fs; xU mjpu;ntz; tpepNahfj;jpy; 
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jahupf;fgLfpwJ. ml;ltiz 11.2 ,y; nfhLf;fg;gl;lijg; 

Nghy> ehk; mj;jifa khWjy;fspd; mjpu;ntz; tpepNahfj;ij 

ngw;Wf;nfhs;Nthk;.

ml;ltiz 11.2 rPuw;w vz; xJf;fPL

nghUs; tpyfy; miytupir rjtPj mjpu;ntz; tha;g;G rPuw;w vz;zpf;if 

xJf;fPL

+4.0 2 4 0.04 00-30

+3.5 3 6 0.06 04-09

+3.0 5 10 0.10 10-19

+2.5 4 8 0.08 20-27

+2.0 6 12 0.12 28-39

+1.5 2 4 0.04 40-43

+1.0 3 6 0.06 44-49

+0.5 4 8 0.08 50-57

-0.5 3 6 0.06 58-63

-1.0 2 4 0.04 64-67

-1.5 4 8 0.08 68-75

-2.0 2 4 0.04 76-79

-2.5 3 6 0.06 80-85

-3.0 1 2 0.02 86-87

-3.5 2 4 0.04 88-91

-4.0 4 8 0.08 92-99

nkhj;jk; 50 100 1.00

NkNy cs;s ml;ltizapd; filrp neLtupirapy;> 00 Kjy; 

99 tiuapyhd 100 rPuw;w vz;fis xJf;fPL nra;Njhk;. mit  

tpyfypd; rjtPj mjpu;ntz; my;yJ tpyfy;fspd; epfo;jfT  

tpepNahfk; Mfpatw;Wf;F cl;gl;lit. ,jdhy;> ruhrupapypUe;J 
+4.0 mstpw;F tpyfy;> 50 ,y; 2 (100 ,y; 4) mjpu;ntz; my;yJ  

0.04 ,d; epfo;jfT> 4 rPuw;w vz;fs;> 00 Kjy; 03 tiu xJf;fg;gl;Ls;sJ.  

0.06 ,d; epfo;jfT +3.5 ,d; mLj;j tpyfy; mLj;j 6 rPuw;w vz;fs;> 

mjw;F 04 Kjy; 09 tiu xJf;fg;gl;Ls;sJ. kPjKs;s tpyfy;fSf;F 

mNj Kiw gpd;gw;wg;gLfpwJ. filrp tpyfy; –4.0> xU epfo;jfT 0.08> 
fle;j 8 rPuw;w vz;fSf;F 92 Kjy; 99 tiu xJf;fg;gl;Ls;sJ.

vy;yhtw;iwAk; nra;tjw;fhd nghUs; VNjDk; xU kzp 

Neuj;jpw;Fs; tUtjw;F vjpu;ghu;f;fg;gLk; ,U rf;fu thfdq;fspd; 

cz;ikahd vz; cUtfg;gLj;Jtjd; %yk; ngwg;gLfpwJ. 8 

Kjy; 9 kzp Neuj;jpw;F xU Fwpg;gpl;l ehspy; tUk; ,U rf;fu  

thfdq;fspd; vjpu;ghu;f;fg;gLk; vz;zpf;ifia ehk; mwpa tpUk;GfpNwhk;. 

,U rf;fu thfd tUifapd; ruhrup vz;zpf;ifia ,e;j ml;ltiz 

nfhLf;fpwJ. ,e;j Neuj;jpy; ruhrup tUifia 5.4 ,y; fhl;LfpwJ. 

ruhrupapypUe;J cz;ikahd tUif tpyfiy fz;lwpa KbAk; 

vd;why;, ,U rf;fu thfdfspd; cz;ikahd vz;zpf;ifia vspjpy; 

ngw KbAk;. mt;thW nra;a> ehk; rPuw;w vz;fspd; ml;ltiziag; 

ghu;f;fNtz;Lk;. NkNy Fwpg;gpl;Ls;s ml;ltizapd; mbg;gilapy; 

ruhrup tUifiag; gw;wpa tpyfy; kjpg;G – 2.5 MFk;. NtW 

thu;j;ijfspy; $Wtjhdhy;> ehis 8-9 kzpNeuj;jpw;F cz;ikahd 

tUif (5.4)–(2.5)=2.9 Mf (my;yJ Vwf;Fiwa 3) ,Uf;Fk;> vdNt 
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cUthf;fg;gLj;Jjy; 

El;gq;fs;
%d;W ehs;fspy; 8 Kjy; 9 kzp tiu Nfs;tpf;Fwpahf tUk; vd;W 

ehk; $wyhk;. ,e;j cUtfg;gLj;jg;gl;l eilKiwf;F mbg;gilf; 

fhuzk; vd;dntd;why;> mjd; njhlu;Gila> xt;nthU tpyfy; MFk;. 

Vnddpy;> cz;ikahd tp\aj;jpy; rPuw;w vz;zpf;ifapyhd Nju;T 

%yk; epfOk; tha;g;G cs;sJ. NkNy Fwpg;gpl;lgb, midj;J jpirf-

spYk; nghJr; Rw;wpy; mjd; mjpu;ntz; rjtPjkhf gy rPuw;w vz;fs; 

xJf;fg;gl;Ls;sd.

ehk; xU gb NkNy nrd;W, rPuw;w vz; El;gj;ij gad;gLj;jp ve;j 

Fwpg;gpl;l Neuj;jpy; Nrit epiyaj;jpw;F tUk; ,U rf;fu thfdq;fspd; 

cz;ikahd tUif Neuj;ij cUtfg;gLj;jp nrhy;y KbAk;. cs;Ns 

tUtjw;F rupahd Neuj;ij ftdpf;f> 5 epkplq;fs;> kzpNeuj;jpw;Fg; gpd; 

Njitahd epkplq;fspy; 12 ,ilntspapy; xd;W (05> 6-10> 11-15> ... > 

56-60 epkplq;fs;) ve;j NeuKk; gpupf;fg;glyhk;. ,ij fUj;jpy; nfhz;L> 

Ie;J ehl;fSf;Fk; Nkyhf> cz;ikahd fUj;Jf;fis ftdj;jpy; 

nfhz;L> 5 epkplq;fSf;Fs; vj;jid ,U rf;fu thfdq;fs; tUfpd;wd 

vd;gij fhl;Lk; xU mjpu;ntz; ml;ltizia ehk; jahupf;fyhk;. 

vj;jid kzpf;F 6-10 epkplq;fspy;> vt;tsT Neuk; fle;J gpupf;fg;gLk; 

Nju;tpd; mbg;gilapy; 5 ehs; fhyj;jpw;F ftdpf;fj;jf;f jfty;fs; 

ml;ltiz 11.3 y; fhl;lg;gl;Ls;sJ.

ml;ltizapd; filrp neLtupirapy; rPuw;w vz;fs; 11.3 

Ke;ija ml;ltizapy; nra;jijg; Nghy;, mNj Nghd;w KiwapNyNa 

xJf;fg;gl;Ls;sJ. 3 ,U rf;fu thfdq;fs; kzp 8-9 kzpNeuj;jpw;Fs; 

te;J NrUk; vd;W ehk; Vw;fdNt ghu;j;jpUf;fpNwhk;. ,g;NghJ mit 

Nrit epiyaj;jpw;F tUk; cz;ikahd Neuj;ij ehk; mwpa 

tpUk;GfpNwhk;.

ml;ltiz 11.3 gy epkplq;fspy; te;J nry;Yk; ,U rf;fu thfdq;fspd;; 

vz;zpf;if fle;j rpy kzp Neuj;jpy;

nghUs; tpyfy; miytupir rjtPj mjpu;ntz; tha;g;G rPuw;w vz;zpf;if xJf;fPL

0.5 epkp. 20 10 0.10 00-09

6-10 epkp. 30 15 0.15 10-24

11-15 epkp. 10 5 0.05 25-29

16-20 epkp. 40 20 0.20 30-49

21-25 epkp. 16 8 0.08 50-57

26-30 epkp. 14 7 0.07 58-64

31-35 epkp. 18 9 0.09 65-73

36-40 epkp. 12 6 0.06 74-79

41-45 epkp. 16 8 0.08 80-87

46-50 epkp. 14 7 0.07 88-94

51-55 epkp. 6 3 0.03 95-97

56-60 epkp. 4 3 0.02 98-99

nkhj;jk; 200 100 1.00

,e;j Nehf;fj;jpw;fhf> ehk; rPuw;w vz;fspd; ml;ltizapypUe;J 

,uz;L-,yf;f vz;fis vLf;fpNwhk;> ,J 25 vd ehk; $wyhk;. 

Nkw;$wpa ml;ltizapy; ,J Fwpg;gplg;gl;Ls;sJ. ,J 25–29  
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
tiuapyhd ,ilntspapy; 11–15 epkplj;jpw;Fs; Vw;gLfpwJ. ,jd; 

mu;j;jk; 8 Kjy; 9 f;Fs; tUk; %d;W ,U rf;fu thfdq;fspd; Kjy; 

8 kzp 15 epkplq;fSf;Fs; tUk;. ,NjNghy;> ,uz;L rPuw;w vz;fis 

vLf;fpwJ. mjhtJ> 36 kw;Wk; 96> Nkw;$wpa ml;ltizapypUe;J 

ehk; fhzyhk;. mit KiwNa 16–20 epkplq;fs; kw;Wk; 51–55 epkpl 
,ilntspAld; njhlu;Gilait. ,jdhy;> ,uz;lhtJ ,U rf;fu 

thfdk; 8 kzp 20 epkplq;fspy; te;J %d;whtJ ,U rf;fu thfdk; 

8 kzp 55 epkplq;fspy; tUfpd;wd.

,Nj Nghd;w Kiwapy; jhd; njhlu;r;rpahd msT khWghLf-

spd; ,ilntspfspy; ,U rf;fu thfdq;fspd; vz;zpf;ifia 

fhl;Lk; xU mjpu;ntz; ml;ltizia ehk; nra;a KbAk;. ,e;j  

,ilntspfspy; xt;nthd;Wk; 100 f;Fk; Nkw;gl;l rPuw;w vz;fs;  

(mjhtJ> 00 Kjy; 99 tiu) toq;fg;gLfpwJ. ,jpy; fpilf;Fk; Nritapd; 

khjpupfs; cUtfg;gLj;Jtjw;F xU mbg;gilia toq;Ftjw;fhd 

epfo;jfT tpepNahfk; MFk;. Nkw;$wpaJ> tUif kw;Wk; Nrit  

tupirKiwia vt;thW tupirg;gLj;JtJ vd;gJ khd;Nl fhu;Nyh 

cUtfg;gLj;Jjy; %ykhf ngwg;gl;lJ. ,U rf;fu thfdk;; tUif 

my;yJ xOq;fikT Nritapy; ve;jtpjkhd xOq;FKiwAk; 

,y;iy vd;gij epidtpy; nfhs;Sq;fs;. ,jd; fhuzkhfNt ,U 

rf;fu thfdq;fspd; Nritf;fhf fhj;jpUf;f Ntz;ba Neuq;fs; 

,Uf;fyhk;. Nrit Copau; Ntiyapd;wp ,Uf;ff;$lhJ, mj;jifa 

epiyapy;> Nrit epiyaj;Jf;F NkYk; xU Nritg; Gs;spia ehk; 

Nru;f;f tpUk;gpdhy;> mJ rpf;fdkhdjh my;yJ ,y;iyah vd;gij 

Kjypy; kjpg;gpl tpUk;GfpNwhk;. cUtfg;gLj;Jjy; El;gk; ,e;j  

tp\aj;jpy; ekf;F cjTfpwJ.

vLj;Jf;fhl;L 11.1: xU epWtdj;jplk; mjd; Nkyhz;ikf;F gpd;tUk; 

mDgt juTfSld; xU miytupir Nrit epiyak; cs;sJ:

(i) ruhrup tUif tpfpjk; 6.2 epkplq;fs; MFk;.

(ii) ruhrup Nrit Neuk; 5.5 epkplq;fs; MFk;.

(iii) tUif kw;Wk; Nrit Neuk; epfo;jfT tpepNahfk; gpd;tUkhW:
tUif epfo;jfT (epkplq;fs;) Nrit Neuk; epfo;jfT (epkplq;fs;)

3-4 0.05 3-4 0.10

4-5 0.20 4-5 0.20

5-6 0.35 5-6 0.40

6-7 0.25 6-7 0.20

7-8 0.10 7-8 0.10

8-9 0.05 8-9 0.00

1.00 1.00

tupirahf;f nray;Kiw 10.00 kzp kw;Wk; 2 kzp Neuk; 

njhlq;FfpwJ. fhypahf ,Ue;jhy; tUif cldbahf Nrit trjpf;F 

nry;fpwJ. ,y;iynadpy;, mJ xU tupirapy; fhj;jpUf;Fk;. tupir 

xOq;fpy; Kjypy; tUgtu; Kjypy; ftdpf;fgLtu;.

Copaupd; Cjpak; `8 xU kzp Neuj;jpw;F> thbf;ifahsu; 

fhj;jpUf;Fk; Neuj;jpd; nryT  ̀9 xU kzp Neuj;jpw;F ,Ue;jhy;> ,uz;lhtJ  
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
cjtpahsiu <LgLtjw;F ,J xU nghUshjhu Nahridahf ,Uf;Fkh? 

khd;Nl fhu;Nyh cUtf El;gj;jpd; mbg;gilapy; gjpy;mspf;fTk;. 

ePq;fs; 2 kzp Neuk; cUtfg;gLj;jg;gl;l fhyj;ij mbg;gilahff; 

nfhz;l Gs;sptptuq;fisg; gad;gLj;jyhk;.

jPu;T: nfhLf;fg;gl;l epfo;jfT kw;Wk; Nrit Neuq;fspy;> Kjypy; 

rPuw;w vz;fis gy;NtW ,ilntspfspy; xJf;fPL nra;Njhk;. ,it 

gpd;tUkhW nra;ag;gl;Ls;sJ:

tUif (epkplq;fs;) tha;g;G rPuw;w vz;zpf;if 

xJf;fPL

Nrit Neuk; 

(epkplq;fs;)

tha;g;G rPuw;w vz;zpf;if 

xJf;fPL

3-4 0.05 00-04 3-4 0.10 00-09

4-5 0.20 05-24 4-5 0.20 10-29

5-6 0.35 25-59 5-6 0.40 30-69

6-7 0.25 60-84 6-7 0.20 70-89

7-8 0.10 85-94 7-8 0.10 90-99

8-9 0.05 95-99 8-9 0.00

,e;j xJf;fg;gl;l rPuw;w vz;ffspd; xU ml;ltizapy; ,ize;J 

tUif kw;Wk; Nrit Kiwfis cUthf;Fk; mbg;gilahf khwpAs;sJ. 

mLj;j gf;fj;jpy; fhl;lg;gl;Ls;sJ Nghy; xU cUtfg;gLj;jg;gl;l 

gzpj;jhs; gpd;tUk; Kiwapy; cUthf;fg;gl;Ls;sJ:

nfhLf;fg;gl;l ruhrup tUif tpfpjk; 6.2 epkplq;fs; MFk;. 

mjhtJ> xU kzp Neuj;jpy; Njhuhakhf 10 myFfs; tUtjhy;> ,J 

Nghd;w xU khjpup fhyj;jpy; 2 kzp Neuj;jpw;F Rkhu; 20 myFfs; 

tUk; vd vjpu;ghu;f;fg;gLfpwJ. vdNt cUtfg;gLj;Jjy; gapw;rpf;fhd 

vz;zpf;if 20 MFk;. 

ml;ltiz 11.4 ,y; nfhLf;fg;gl;l rPuw;w vz;fspd; xU 

ml;ltiz cUtfg;gLj;jg;gl;l gzpj;jhs; cUthf;fg;gLtjw;Fg; 

gad;gLj;jg;gLfpwJ. tUiff;fhd Kjy; rPuw;w vz; 44 MFk;. 

,e;j vz;zpf;if 25-59 f;F ,ilapy; cs;sJ kw;Wk; ,J 5 

epkplq;fspy; cUtfg;gLj;jg;gl;l tUif Neuj;ijf; Fwpf;fpwJ. vy;yh 

cUtfg;gLj;jg;gl;l tUif kw;Wk; Nrit KiwfSk; ,Nj khjpup 

apy; cUthf;fg;gl;Ls;sd.

mLj;j gj;jpapy; nghUj;jkhd tupirapy; tUif Neuj;ij 

gl;baypl Ntz;Lk;. Kjy; tUifiaj; njhlu;e;J 5 epkplq;fspy; 

Kjy; tUif tUfpwJ. ,J 5 epkplk; fhj;jpUe;jjhf mu;j;jk;. ,J 

neLtupir fhj;jpUg;G Neuj;jpy; fhl;lg;gl;Ls;sJ: Kjy; tUiff;fhf 

cUtfg;gLj;jg;gl;l Nrit Neuk; 5 epkplq;fs; MFk;. ,J fhiy 10.10 

kzpf;Fs; Nrit KbfpwJ. mLj;j tUif fhiy 10.11 kzpastpy; 

ahUk; tupirapy; fhj;jpUf;ftpy;iy vd;W Fwpf;fg;gLfpwJ. Mdhy;> 

me;j> fhiy 10.10 kzp Kjy; 10.11 kzp tiu 1 epkplk; fhj;jpUe;J> 

fhiy 10.18 kzpf;F Nrit Neuk; KbtilfpwJ. Mdhy; %d;whtJ 

tUif fhiy 10.17 kzpf;F Jtq;fp> ,uz;lhk; tUk; Nrit 

fhiy 10.18 kzp tiu njhlu;fpwJ. ,jdhy; %d;whtJ tUif  

tupirapy; fhj;jpUf;f Ntz;bAs;sJ. ,J xU gj;jpapy; 'thbf;ifahsupd; 
fhj;jpUf;Fk; Neuk;' cUtfg;gLj;Jjy; gzpj;jhspy; fhl;lg;gl;Ls;sJ. 
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
tupirapy; fhj;jpUf;Fk; xU thbf;ifahsu; Nfhl;bd; 'neLtupir 
ePsj;jpy;' fhl;lg;gLfpwJ. ghtid gzpj;jhs; jahupg;G KOtJk; ,Nj  

eilKiwapy; gpd;gw;wg;gLfpwJ.

gpd;tUk; jfty;fis NkNy $wg;gl;l ghtid gzpj;jhspy; 

,Ue;J mwpayhk;.

1. ruhrup tupir ePsk;:

=
	  tupirapy; cs;s thbf;ifahsu;fspd; vz;zpf;if 

				   gazpfspd; vz;zpf;if

2. Nritapd; Kd; thbf;ifahsupd; ruhrup fhj;jpUg;G Neuk;:

		
=
	 thbf;ifahsu; fhj;jpUf;Fk; Neuk;  

 			 gazpfspd; vz;zpf;if

	

41 2.05
20

= =  epkplq;fs;

ml;ltiz 11.4 tUif Neuk;> Nrit Neuk; kw;Wk; fhj;jpUf;Fk; Neuk; 

Nghd;wtw;wpd; cUtfg;gLj;jg;gl;l gzpj;jhs;

rPuw;w 

vz;

mLj;j 

tUif 

tiu 

fhyk; 

(epkplk;)

tUif 

Neuk; 

(K.g)

Nrit 

Jtf;fk; 

(K.g)

rPuw;w 

vz;

Nrit 

Neuk; 

(epkplq;fs;)

fhj;jpUf;Fk; Neuk; thbf;ifahsu;fspd; 

ePsk; (epkplq;fs;)
me;j 

tup

KbfpwJ 

(K.g)

fhj;jpUf;fpwJ 

(epkplq;fs;)

44 5 10.05 10.05 50 5 10.10 5 - -

84 6 10.11 10.11 95 7 10.18 1 - -

82 6 10.17 10.18 58 5 10.23 - 1 1

50 5 10.22 10.23 44 5 10.28 - 1 -

83 6 10.28 10.28 77 6 10.34 - - 1

40 5 10.33 10.34 11 4 10.38 - 1 -

96 8 10.41 10.41 08 3 10.44 3 - -

88 7 10.48 10.48 38 5 10.53 4 - 1

16 4 10.52 10.53 87 6 10.59 - 1 1

16 4 10.56 10.59 45 5 11.04 - 3 -

97 8 11.04 11.04 09 3 11.07 - - -

92 7 11.11 11.11 99 7 11.18 4 - 1

39 5 11.16 11.18 81 6 11.24 - 2 1

33 5 11.21 11.24 97 7 11.31 - 3 1

83 6 11.27 11.31 30 4 11.35 - 4 1

42 5 11.32 11.35 36 5 11.40 - 3 1

16 4 11.36 11.40 75 6 11.46 - 4 1

07 4 11.40 11.46 72 6 11.52 - 6 1

77 6 11.46 11.52 79 6 11.58 - 6 1

14 0.70
20

= =
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cUthf;fg;gLj;Jjy; 

El;gq;fs;
66 6 11.52 11.58 83 6 12.04 - 6 -

20 112 107 17 41 13

3. ruhrup Nrit Neuk;:

	  
=
		  nkhj;j Nrit Neuk;

		      tUifahsu;fspd; vz;zpf;if

	 107 5.35
20

= = epkplq;fs;

4. xU thbf;ifahsu; fzpdpapy; nrytpLk; Neuk;:

	 = ruhrup Nrit Neuk; + Nritf;F Kd;du; ruhrup fhj;jpUg;G Neuk; 

	 = 5.35 + 2.05 = 7.40 epkplq;fs;
NkNy tbtikf;fg;gl;L cUtfg;gLj;jg;gl;l gzpj;jhs; NkYk; 

xU Copau; Nru;f;fg;gl;lhy; 'thbf;ifahsu; tupirapy; fhj;jpUf;f 
Njitapy;iy vd;W $WfpwJ. Mdhy;, $Ljyhf xU gzpahsu; 

,Ug;gjw;fhd nryT kw;Wk; jw;NghJs;s xU Copaupd; nryitAk;> 

thbf;ifahsu; fhj;jpUf;Fk; Neuj;ijAk; xg;gpl;Lg; ghu;f;f Ntz;Lk;. 

,J fPo;f;fz;lthW nray;gl KbAk;:

,uz;L kzpNeu fhy nryT

Ntiyahl;fs; Copau; T w o

thbf;ifahsu; fhj;jpUf;Fk; Neuk;

(41 kP × ` 9 xU kzp kzpNeuj;Jf;F) ` 6.15 ,y;iy

epWtdj;jpd; nryT

(2 kzpNeuk; × ` 8 xU kzp 

kzpNeuj;Jf;F)

` 16 ` 32

nkhj;jk; ` 22.15 ` 32

NkNyAs;s gFg;gha;T 2 kzpNeu fhyj;jpw;F cUtfg;gLj;Jjypd; 

mbg;gilapyhdJ kw;Wk; cz;ikahd R+o;epiyapd; gpujpepjp vd;why;> 

xU cjtpahsUldhd nryT ,uz;L Copau;fisf; fhl;bYk; 

Fiwthf ,Ug;gjhf KbT nra;ayhk;. vdNt> $Ljy; cjtpahsiu 

<LgLtjw;F ,J xU nghUshjhu Kd;nkhopT my;y.

11.3.1 khd;Nl fhu;Nyh cUtfg;gLj;Jjy; kw;Wk; nghUs; gl;bay; 

fl;Lg;ghL

cjhuzk; 11.2: kpd;rhu Nkhl;lhu;fs; thuhe;jpu Nfhupf;if gpd;tUk; 

epfo;jfT tpepNahfk;:

vz; Nfhupf;if 

xJf;fPL

epfo;jfT rPuw;w vz;fs;

0 0.10 00 Kjy; 09 tiu

1 0.40 10 Kjy; 49 tiu

2 0.30 50 Kjy; 79 tiu

3 0.20 80 Kjy; 99 tiu
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs; nkhj;jk; 1.00

tpepNahf Neuj;jpd; tpepNahf Kiw gpd;tUkhW:

thu vz;zpf;if tupir Kjy; toq;fy; 
tiu epfo;jfT

xJf;fg;gl;l rPuw;w 

vz;fs;

2 0.20 00 Kjy; 19 tiu

3 0.60 20 Kjy; 79 tiu

4 0.20 80 Kjy; 99 tiu

nkhj;jk; 1.00

ruf;F tz;b nrytpdk; xU thuj;jpw;F xU myF `5 MFk;> 

xOq;FKiw itg;G nryT `10 xU epfu tUthapy; (tpw;gid tpiy 
Fiwthd tpiyapy;) xU gw;whf;Fiw ,Ue;J myF `50 MFk;.

ruf;Ffspd; njhlf;f rkepiyahf 8 myFfs; vLj;J 20-thu 

fhyj;jpw;F khd;Nl fhu;Nyh cUtfg;gLj;Jjypd; El;gj;ij gad;gLj;jp 

5 myFfspd; kW kjpg;gPL kw;Wk; 5 myFfspd; kW kjpg;gPl;Lg; Gs;spiag; 

gad;gLj;jp nfhs;s ruhrup thuhe;jpu nryT fzf;fplg;gLfpwJ.

jPu;T: ehk; Kjypy; cUtfg;gLj;Jtjw;fhf gzpj;jhs; cUthf;f 

Ntz;Lk;. nfhLf;fg;gl;l midj;J jfty;fisAk; fzf;fpy; vLj;Jf; 

nfhs;Sq;fs;.

ruf;F mikg;G gw;wpa 20 thu fhyj;jpw;fhd cUthf;fg;gl;l gzpj;jhs; 

kw;Wk; 5 myFfspd; kW kjpg;gPl;L Gs;sp kw;Wk; 4 myFfspd; 

msit kWguprPyid nra;tjw;fhd njhlu;Gila nryTfs; fPNo 

nfhLf;fg;gl;Ls;sJ.

cUthf;fg;gLj;jg;gl;l 

nryT vz;
rPuw;w vz;fspd; thu vz; 

ml;ltizfs;

cUtfg;gLj;jg;gl;l thuhe;jpu (rPuw;w gad;gLj;Jjy; cUthf;fg;gLj;jg;gl;l nray;ghl;L 

jl;Lg;ghL

Njitf;F tpepNahfk; N j i t 

myFfs;

urPJ myFfs; r k e p i y 

myFfs;

r u f ; f p U g ; G 

itj;jpUf;Fk;

tupir

` ` `

1 2 3 4 5 6 7 8 9

0 8*

1 44 1 7 35

2 84 82 3 4 20 10

3 50 2 2 10

4 85 3 (-)1 50

5 40 1 (-)1 50

6 96 88 3 4 1 5 10

7 16 1

8 16 1 (-1)1 50

9 97 3 (-1)3 150

10 92 39 3 4 1 5 10

11 33 1

12 83 3 (-3) 150

13 42 16 1 4 3 15 10

14 07 0 3 15

15 77 66 2 4 5 25 10

16 50 2 3 15
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
17 20 1 2 10

18 50 95 2 4 4 20 10

19 58 2 1 10

20 44 1 1 5

nkhj;j 36 20 38 190 60 450

ruhrup 18 1 1.9 9.5 3 22.5

NkNy gzpGupAk; gzpj;jpl;lj;jpy; gpd;gw;wg;gl;l eilKiw RUf;fkhf 

tpsf;fg;gl;Ls;sJ.

mLj;jLj;j thu tpisTfs; epfo;Tfspd; epfo;TfSk; mtw;wpd; 

vz;fSk;

1 rPuw;w vz; '44' nfhLf;fg;gl;Ls;s 

Nfhupf;if epiyia> 1 myFf;Fs; xU 

ruf;F tpl;L 8-1 = 7 myFfSf;Fk; xU 

myFf;F `5 myF nrythFk;. 35 f;F 

rkk;.

2 rPuw;w vz; '84' 3 myFfSf;fhd 

Nfhupf;ifiaf; Fwpf;fpwJ kw;Wk; 4 

myFfspd; ruf;F ,Ug;Gf;fis tpl;L  

tpLfpwJ 5 myFfspd; Gs;spfis 

kWrPuikf;f `10 nrythFk;. Gjpa 

rPuikf;f itf;fg;gl;l rPuw;w vz; '82' 
vd;gJ Gjpa myFfis thq;Ftjw;F 4 

thuq;fs; Mfyhk; vd;gijf; Fwpf;fpwJ.

3 rpwg;G epfo;T ,y;iy

4 3 myFfSf;F xU Nfhupf;if ,Ue;jJ. 

Mdhy; 2 myFfs; kl;LNk ruf;F Nrhu;T 

fhuzkhf tpw;gid nra;ag;gl;ld.

thbf;ifahsu;fs; NtW ,lj;jpw;Fr; 

nrd;wpUe;jhu;fs; vd;w mDkhdj;jpy;> 

tpw;gid nra;ag;glhj xU myF> epfu 

tUkhdj;jpy; 50 &gha; msTf;F ,og;G 

Vw;gLfpwJ.

5 Gjpa gq;F ,d;Dk; tutpy;iy. `50 
myF nrytpy; xU myF tpw;gidf;F 

NkYk; ,og;G Vw;gl;lJ.

6 thuk; 2 ,y; cj;jutplg;gl;l 4 myFf-

spd; msT te;Js;sJ 3 myFfs; 

tpw;fg;gl;ld. 1 myF rkepi-

yapy; ,Ue;jJ. vdNt> Gjpa xOq;F 

itf;fg;gl;Ls;sJ.

7 ve;j gw;whf;FiwAk; ,y;iy my;yJ 

ruf;F rkepiyapy; ,y;iy.

8 kw;Wk; 9 1 myF kw;Wk; myF 3 mstpw;F 

Fiwf;fg;gl;Ls;s KiwNa 50 kw;Wk; 

150 vd;w ,og;G Vw;gLj;jp cs;sJ.

10 thuj;jpw;F MW Kiw te;jNghJ> %d;W 

ruf;Ffs; tpw;fg;gl;ld. xU rkepiyapy; 

,Ue;jJ. Gjpa ruf;F itf;fg;gl;lJ.
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cUthf;fg;gLj;Jjy; 

El;gq;fs;
11 gw;whf;Fiw ,y;iy kw;Wk; rkepiy 

,y;iy.

12 gw;whf;Fiw kw;Wk; rhj;jpakhd ,og;G 

150.

13 thuk; 10 ,y; tupirg;gLj;jg;gl;l 

msT te;Jtpl;lJ> 1 myF tpw;W> 

%d;W rkepiy ,Ue;jJ. Gjpa ruf;F 

itf;fg;gl;lJ.

14 rpwg;G epfo;T ,y;iy.

15 thuj;jpd; 13 Mk; Njjp tutpUf;Fk; 

msT> 2 myFfs; tpw;W> 5 myFfs; 

rkepiyapy; ,Ue;jd. Gjpa ruf;F 

itf;fg;gl;lJ.

16 kw;Wk; 17 rpwg;G epfo;T ,y;iy.

18 thuk; 25 y; rPuikf;f nra;ag;gl;l msT 

te;Jtpl;lJ. 2 myFfs; tpw;gid 

nra;ag;gl;ld. 4 rkepiy ,Ue;jJ. 

Gjpa ruf;F itf;fg;gl;lJ.

19 rpwg;G epfo;T ,y;iy.

cUtfg;gLj;Jjy; eilKiwapd; mDkhdq;fspd; fPo;> thuhe;jpu 

nryTfs; ruhrupahf> ruf;Ffis Rkf;f `9.5> tupir Kiw `3 
kw;Wk; gw;whf;Fiw `22.5 MFk;. nkhj;jj;jpy;> kW kjpg;gPL 4 kw;Wk; 

5 myFfis kW xOq;F nra;tjd; %yk; xU ruf;Ff; nfhs;ifia 

guhkupf;f Rkhu; thuj;jpw;F `35 nrythFk;.

11.3.2 khd;Nl fhu;Nyh cUtfg;gLj;Jjy; kw;Wk; cw;gj;jp tup khjpup

cjhuzk; 11.3: xU Fwpg;gpl;l cw;gj;jp nray;Kiw ruhrupahf VO 

rjtPj FiwghLs;s nghUl;fis cw;gj;jp nra;fpwJ. Njhuhakhf 

FiwghLfs; cUthfpd;wd. nghUl;fs; mjpfsT tpw;gidf;F 

njhFf;fg;gLfpd;wd. cw;gj;jp Nkyhsu; epiwa rjtPjk; ve;j 

FiwghLfSk; ,y;iy vd;W mwpa tpUk;Gfpwhu;. ePq;fs; khd;Nl 

fhu;Nyh cUtfg;gLj;Jjiyg; gad;gLj;jp Nkyhsupd; rpf;fiyj; jPu;f;f 

Ntz;Lk;. ePq;fs; cUtfg;gLj;jg;gl;l KbTfis gFg;gha;T Kiwfs; 

%yk; ngwyhk;. mj;jifa KbTfSf;F ,ilapy; ve;j tpj;jpahrKk; 

,y;iy vdpy; mNj fzf;F itj;jpUf;fyhk;. (Ie;J cUg;gbfis 

xt;nthd;Wk; Fiwe;jgl;rk; 10 cUg;gbfshf rpj;jupf;fTk;).

jPu;T: ruhrupahf ,e;j nray;Kiw 7% FiwghLs;s nghUl;fis 

cUthf;FfpwJ. vdNt, cw;gj;jp nra;ag;gl;l nghUl;fspy; 93% 

ey;yJ. gpd;tUk; epfo;jfT tpepNahfk; %yk; ,jid ehk; nra;ayhk;.

cUg;gb tha;g;G xJf;fg;gl;l rPuw;w 

vz;fs;

gOjhd 07 00 Kjy; 06 tiu

ey;y 0.93 07 Kjy; 99 tiu
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;nkhj;j 1.00

rPuw;w vz; ml;ltiz gad;gLj;jp gpd;tUkhW cUtfg;gLj;Jjy; 

gzpj;jhs; cUthf;Ff:

cUtfg;gLj;Jjy; gzpj;jhs; ve;j FiwghLfSk; ,y;yhjjhy; 16 

klq;F mjpfkhf cs;sJ.

epiwa rPuw;w vz;fs; cUthf;fg;gLj;jg;gl;l 

cUg;gbfs;

FiwghLila

(xt;nthU njhFjpf;F Ie;J) G = 
ed;W;

D = 
FiwghLila

njhFjp 

vz;zpf;if

1 44 84 82 50 85 G G G G G 0

2 40 96 88 16 16 G G G G G 0

3 97 92 39 33 83 G G G G G 0

4 42 16 07 77 66 G G G G G 0

5 50 20 50 95 58 G G G G G 0

6 44 77 11 08 38 G G G G G 0

7 87 45 09 99 81 G G G G G 0

8 97 30 36 75 72 G G G G G 0

9 79 83 07 00 42 G G G D G 1

10 13 97 16 83 11 G G G G G 0

11 45 65 34 89 12 G G G G G 0

12 64 86 46 32 76 G G G G D 0

13 07 51 25 36 19 G G G G G 0

14 32 14 31 96 03 G G G G D 0

,e;j cUtfg;gLj;jg;gl;l khjpup mbg;gilapy; 16 fz;Lgpbf;fyhk;. 

ehk; ey;y epiwa rjtPjk; kjpg;gpl KbAk; = 13 100 81.25
16

= × =

gFg;gha;T Kiw my;yJ ed;F tbtikf;fg;gl;l fzpj Kiwiag; 

gad;gLj;jpdhy;> gpd;tUk; KbT fpilf;Fk;.

p = p. (ey;y cUg;gb) = 0.93
q = p. (FiwghLs;s cUg;gb) = 0.07

xt;nthd;Wk; 5 cUg;gbfs; vd;W n = 5 vd;W nghUs;
,Ug;G epfo;jfT nray;ghl;il gad;gLj;jp, ehk; gpd;tUtdtw;iwf; 
nfhz;Ls;Nshk;.

p (midj;J Ie;J ey;y nghUl;fs;)	= 5C
5
 (0.93)5.(0.07)0

	=1.(0.93)5.1
	=0.70
	=70%

,e;j gFg;gha;T cz;ikahd vjpu;ghu;g;G kjpg;G my;yJ ePz;l 

fhyj;jpd; ey;y vz;zpf;ifapd; ruhrup vz;zpf;iff;F rkk;. Mdhy; 
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
cUtfg;gLj;jg;gl;l tpisthdJ ,e;j rjtPjj;ij 81.25 vd;W jUfp 

wJ. ,J fzpj Kiw %yk; ngwg;gl;l 70% NtWgLfpwJ. ,e;j 

NtWghl;L cz;ikiaf; fUj;jpy; nfhz;L ehk; cUtfg;gLj;Jjy; 

gapw;rpf;fhf kl;Lk; mjpfkhf 16 vLj;Jf;nfhz;Nlhk;. ,e;j vz;iz 

ehk; mjpfupj;jhy;> gFg;gha;T Kiwapd; gjpy;fSf;F vkJ gjpy; 

Njhuhakhf ,Uf;Fk;. ,jdhy; cUtfg;gLj;Jjy; rpwe;j kjpg;gPLfis 

kl;LNk jUfpwJ. gFg;gha;T Kiwfshy; mspf;fg;gl;l kjpg;gPLfs; 

cfe;jJ my;y.

11.3.3 Kf;fpaj;Jtk; kw;Wk; cUtfg;gLj;Jjy; El;gj;jpd; gad;fs;: 

ed;ikfs; kw;Wk; jPikfs;

khd;Nl fhu;Nyh cUtfg;gLj;Jjy; ngUk;ghYk; etPd Kiwapy; 

gad;gLj;jg;gLfpwJ. kw;w EZf;fq;fisg; gad;gLj;j KbahJ. 

fzpj jPu;Tfis vjpu;f;Fk; gy njhopy;Jiw rpf;fy;fs; cs;sd. 

fhuzk; mit kpfTk; rpf;fyhdit my;yJ juT fzpj tpjpfspy; 

ntspg;gLj;j Kbahjit vd;gjhFk;. ,JNghd;w re;ju;g;gq;fspy;> 

khd;Nl fhu;Nyh El;gj;ij gad;gLj;jp rupahd KbTfis vLf;Fk; 

rhj;jpak; cs;sJ. xU tzpf Kiwapd; nray;ghl;ilg; gw;wp 

KbntLg;gjpy; ve;j nryTk; eilKiwapy; ,y;iy. juT kw;Wk; 

KbTfis mjd; nrhe;j fle;j fhy Ntiy mbg;gilapy; xU 

cz;ikahd eltbf;ifia cUtfg;gLj;Jjy; %yk; ngw KbAk;. 

,J khw;wq;fis fzpf;f toptFf;fpwJ mjd; elj;ij kw;Wk; 

mjd; tpisthf ehk; mwpKfg;gLj;j tpUk;Gk; Gjpa fz;Lgpbg;Gfs; 

cUtfg;gLj;Jjy; El;gj;jpypUe;J kjpg;gplg;gLfpwJ.

nghUj;jkhd re;jpg;Gfspy; Gjpjhf rPuw;w vz;fisg; gad;gLj;Jtjd; 

%yk;> cUt khjpupapd; mikg;Gf;Fs; jhdhfNt jahupf;fg;gl;bUe;jhy; 

vjpu;tpidfis Muha KbAk;. khd;Nl fhu;Nyh cUtfg;gLj;Jjy; 

fhuzkhf> nrytpdq;fSf;fhd KjyPL nra;ag;gLk; KjyPLfis 

KjyPL nra;ayhkh vd;gij Kd;dNu njupe;J nfhs;tjw;fhd xU 

fUtpia toq;FfpwJ. ,e;j El;gj;jpdhy; ePq;fs; xU GJikahd 

fl;Liu xd;iw ntspapl;lhy; mtw;wpd; tpisTfis Muha 

Ntz;Lk;. gpd;du; cz;ikahd mikg;gpd; nray;ghl;by; mj;jifa 

fz;Lgpbg;ig Vw;Wf;nfhs;sNth my;yJ gpd;gw;wNth jPu;khdpf;ff;$Lk;. 

cUtfg;gLj;Jjy; gad;ghl;bidg; gad;gLj;Jtjhy;> Nrhjidapd; 

KbTfisg; gw;wp mwpe;J, cw;gj;jpia nfhz;lhy; eilKiwf;F 

khw;wyhk;. ,ij fUj;jpy; nfhs;shky;> cz;ikahd mikg;ig tpl 

,J xU khjpupia gupNrhjpf;f mDkjpf;fpwJ. cz;ikahd tho;f;if 

epiyik my;yJ mikg;ig gpujpepjpj;Jtg;gLj;Jk; khjpupia Ma;T 

nra;tjd; %yk; cUtfg;gLj;Jjy; El;gj;jpd; cz;ikahd KbTfspd; 

tpisT Kd;$l;bNa Nrhjpf;fg;gLfpwJ.

ml;ltiz 11.5 msTfs; cUtfg;gLj;JjYf;fhd cUtfg;gLj;jg;gl;l 

gzpj;jhs;
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
jpul;Ljy; v];. vd; rPuw;w 

vz;fis 

ePu;r;nrwpT+l;Lj; 

(bg;ngl; 

ml;ltizfs;)

rPuw;w rhjhuz 

tpyfpapUf;Fk; (z)
cUthf;fg;gLj;jg;gl;l msT 

X = µ+z(σ)
rPuw;w rhjhuz 

rhjdk;

tisaq;fs; 

rPuw;w vz;fs; 

(bg;ngl; 

ml;ltizfs;)

rPuw;w rhjhuz 

rhjdk; (z)
cUthf;fg;gLj;jg;gl;l 

msT X = µ+z(σ)

1 2952 0.82 0.980+0.82(0.01)=0.9882 3992 1.281.0+1.28(0.02)=1.0256

2 3170 0.91 0.980+0.91(0.01)=0.9891 4167 1.381.0+1.38(0.02)=1.0276

3 7203 -0.59 0.980-0.59(0.01)=0.9741 1300 0.331.0+0.33(0.02)=1.066

4 3408 1.00 0.980+1.0(0.1)=0.9900 3563 1.061.0+1.06(0.2)=1.0212

5 0560 0.14 0.980+0.14(0.01)=0.981.4 1112 0.281.0+0.28(0.02)=1.0056

6 6641 -0.42 0.980-0.42(0.01)=0.9758 9792 -2.041.0-2.04(0.02)=0.9592

7 5624 -0.16 0.980-0.16(0.01)=0.9784 9525 -1.671.0-1.67(0.02)=0.9666

8 5356 -0.09 0.980-0.09(0.01)=0.9791 2693 0.741.0+0.74(0.02)=1.0148

9 2769 0.76 0.980+0.76(0.01)=0.9876 6107 -0.28 1.0-28(0.02)=0.9944

10 5246 -0.06 0.980-0.06(0.01)=0.9794 9025 -1.291.0-1.29(0.02)=0.9742

fw;wy; nray;Kiwf;F Kf;fpaj;Jtk; tha;e;j fUj;ij 

toq;FtNj epu;thfj;jpy; cUtfg;gLj;Jjypd; Kf;fpa Nehf;fk;. 

,J xU tspkz;lyj;ij cUthf;FfpwJ. mjpy; Nkyhsu;fs; 

jq;fsJ mDgtj;ij nkU$l;LtJ %yk; gupNrhjid  

epiyikfis fzf;fpLfpwhu;fs;. ,e;j topKiwia gy topfspy; 

Kaw;rpj;Jf;nfhs;tjd; %yk;> nray;Kiwf;F KOikahd cw;gj;jp 

Kiw ve;jtpjj;jpYk; mikg;ig mfw;whky; fhfpjj;jpy; gzpahw;w 

KbAk;. ,jdhy;> khd;Nl fhu;Nyh El;gkhdJ Nkyhsiu xU 

fz;%bj;jdkhd Xl;Ldupd; NkyhsuplkpUe;J khw;wpaikf;fpwJ. rf 

gazpapd; topfhl;ly;fSf;F Neu;khwhfTk;> njspthfTk; ghu;f;ff;$ba 

xUtuplk; mtu; ele;Jnfhs;fpwhu;.

khd;Nl fhu;Nyh cUtfg;gLj;Jjy; tpz;zg;gg; gFjpfs;

khd;Nl fhu;Nyh cUtfg;gLj;Jjy; tupirKiw ruf;F rpf;fy;> Gjpa 

jahupg;G mwpKfk;> jpwd; kw;Wk; gy rpf;fy;fs; Nghd;w xU ngupa 

%yjd KjyPl;ilg; gw;wpa mgha gFg;gha;itf; nfhz;bUf;Fk; gue;j 

NtWghLfSf;Fg; gad;gLfpwJ. tuT nryTj; jpl;lk; vd;gJ kpfTk; 

gaDs;sjhf ,Uf;Fk; cUtfg;gLj;Jjypd; kw;nwhU gFjp. cz;ikapy;> 

nefpo;thd tuT nryT jpl;lk; vd;gJ cUtfg;gLj;Jjypy; xU 

gapw;rpahFk;. nray;ghl;L tuTnryTj;jpl;lq;fs; %yk; jiyik tuT 

nryTj; jpl;lk; jahupg;gjw;F cUtfg;gLj;Jjy; gad;gLj;jg;glyhk;.

rpf;fyhd mikg;Gfspd; gFg;gha;T cUtfg;gLj;Jjypd; 

kpfg;ngupa gq;fspg;gpw;F Nky; kw;Wk; mjw;F Nkyhf> 'gy ep[ 

cyfg; gpur;rpidfs; njhlu;Gila gy ghfq;fis cs;slf;fpa 

mikg;Gfisf; nfhz;Ls;sd. ,e;j mikg;ghdJ fhyg;Nghf;fpy; 

Mw;wy; kw;Wk; khwpf;nfhz;Nl ,Uf;Fk; epfo;jfT my;yJ epr;rakw;w 
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
epfo;Tfis cs;slf;fpajhf ,Uf;fyhk;. ,j;jifa rpf;fy;fspd; 

mstPL gFg;gha;Tf;F cUtfg;gLj;Jjy; kl;LNk El;gkhFk;'.

11.4 gz Nkyhz;ik> jpl;l Neuk; kw;Wk; jahupg;G 

tuk;Gfs;

epjpapay; khd;Nl fhu;Nyh cUtfg;gLjy; Kiw jpl;lq;fspy; 

KjyPLfis kjpg;gPL nra;tjw;Fk; kw;Wk; epjp topj;jlq;fis 

kjpg;gPL nra;tjw;Fk; epWtdq;fspd; kjpg;ig fzf;fpLtjw;Fk; 

gad;gLj;jg;gLfpd;wd. xl;Lnkhj;j nray;jpl;lj;jpw;fhd  

tpisTfis epu;zapf;f xt;nthU gzpf;Fk; kpfr; rpwe;j tof;F kw;Wk; 

rhj;jpakhd fhy msit kjpg;gpLtjw;fhd jpl;l ml;ltiz khjpup-

fis nfhz;Ls;sJ. vdNt> khd;Nl fhu;Nyh cUtfg;gLj;Jjy;> jpl;l 

mghaq;fis gFg;gha;T nra;tjpy; cjTfpwJ. jpl;l Nkyhsu;fs; 

jpl;lq;fspy; epr;rakw;w kw;Wk; Mgj;ij Nru;j;Jf; nfhs;s cjTfpwJ. 

mjd;gb> ,e;j ,uz;L fhy ml;ltiz kw;Wk; tuTnryTj; jpl;lk; 

gw;wpa ju;f;fuPjpahd vjpu;ghu;g;Gfis tiuaWf;f Ntz;Lk;.

mbg;gilapy;> khd;Nl fhu;Nyh Kiwiag; gad;gLj;jp, xU 

rpf;fiy Neubahf rupnra;a KbAk;. ,J mbg;gilr; nray;Kiwia 

cUtfg;gLj;jp nray;Kiwfspd; ruhrup tpisitf; fzf;fpLtjd; 

%yk; Neubahf jPu;f;fg;gl KbAk;. Kd;dzp Neuj;jpd;NghJ, jahupg;G 
Nfhupf;iffspd; rupahd fUj;ij thbf;ifahsu;fspd; tupiria 

epiwNtw;w ruf;F fl;Lg;ghl;L rpf;fy;fspy; cUtfg;gLj;j gad;gLfpwJ. 

myF Neuk; xd;Wf;F Kd;dzp Neuk; kw;Wk; ruf;F ,uz;Lk; rPuw;w 

khwpfspy; cs;sd. gpd;tUk; vLj;Jf;fhl;Lfs;> jpl;l Neuk;> jahupg;G 

tuk;Gfs; kw;Wk; gz Nkyhz;ik Mfpatw;iwf; NfhUfpd;wd.

vLj;Jf;fhl;L 11.4: xU rpy;yiw tpw;gidahsu; epiyaj;jpy; xU 

thbf;ifahsu; 100 tUifahsu;fspd; xU khjpupia fPo;f;fz;l 

tpepNahfj;jpd; gb nray;gLj;jyhk;.

tUiff;F ,ilapy; Neuk; 

(epkplk;)

mjpu;ntz;

0.5 2
1.0 6
1.5 10
2.0 25
2.5 20
3.0 14
3.5 10
4.0 7
4.5 4
5.0 2
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Fwpg;Gfs;

cUthf;fg;gLj;Jjy; 

El;gq;fs;
fl;lzj;ij Nru;g;gjd; %yk; thbf;ifahsu;fSf;F Njitahd 

Neuj;ij Ma;T nra;jy;> gzk; ngWjy; kw;Wk; njhFg;Gfs; itg;gJ> 

gpd;tUk; tpepNahfj;ij mspf;fpwJ.

tUiff;F ,ilapy; Neuk; 

(epkplk;)

mjpu;ntz;

0.5 12
1.0 21
1.5 36
2.0 19
2.5 7
3.0 5

mLj;j 10 tUifahsu;fSf;fhd cUtfg;gLj;Jjy; %yk; 

thbf;ifahsu;fs; fhj;jpUf;Fk; Neuj;jpd; ruhrupahd rjtpfpjk; kw;Wk; 

Nritafj;jpd; nrayw;w Neuj;jpd; ruhrup rjtpfpjj;ij kjpg;gpl 

KbAk;.

jPu;T: epfo;jfTfshy; Rl;bf;fhl;lg;gl;Ls;s mNj tpfpjj;jpy; 

epfo;TfSf;F Fwpr;nrhw;fs; xJf;fg;gLfpd;wd.

tuTfs; mjpu;ntz; epfo;jfT xl;Lnkhj;j Nkw;Nfhs;-vz;fs;;

0.5 2 0.02 0.02 00-01

1.0 6 0.06 0.08 02-07

1.5 10 0.10 0.18 08-17

2.0 25 0.25 0.43 18-42

2.5 20 0.20 0.63 43-62

3.0 14 0.14 0.77 63-76

3.5 10 0.10 0.87 77-86

4.0 7 0.07 0.94 87-93

4.5 4 0.04 0.98 94-97

5.0 2 0.02 1.00 98-99

Nrit Neuk; 

(epkplk;)

mjpu;ntz; epfo;jfT xl;Lnkhj;j Nkw;Nfhs;-vz;fs;;

0.5 12 0.12 0.12 00-11

1.0 21 0.21 0.33 12-32

1.5 36 0.36 0.69 33-68

2.0 19 0.19 0.88 69-87

2.5 7 0.07 0.95 88-94

3.0 5 0.05 0.95 95-97

rPuw;w vz;fs; cUthf;fg;gl;L kw;Wk; nghUj;jkhd epfo;Tfs; 

,izf;fg;gl;Ls;sJ. Kjy; 10 rPuw;w vz;fspd;;> tUifia 

cUtfg;gLj;Jjy;> ,uz;lhtJ 10> Nrit Kiw cUtfg;gLj;Jjy; 

KbT 0.00 K.g. kzpf;F njhlq;FfpwJ vd;w fUj;jpd; mbg;gilapy; 

fPNo cs;s ml;ltizapy; Nru;f;fg;gl;Ls;sJ.
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thbf;ifahsu; xd;Wf;F ruhrupahf fhj;jpUf;Fk; Neuk;,

45 0.45
10

= epkplq;fs;.

ruhrupahf fhj;jpUf;Fk; Neuk; (my;yJ) Nritafq;fs; gad; 

,y;yhky; ,Uf;Fk; Neuk; = 7.00 0.7
10

=  epkplq;fs;.

tUif vz; rPuw;w vz; ,UNtWgl;l 

tUif Neuk; 

(epkplk;.)

tUif Neuk; 

(epkplk;.) a
rPuw;w vz; Nrit Neuk; 

(epkplk;.) e
N r i t 

njhlf;fk; b
KbT fhj ; j p Uf ;Fk ; 

thbf;ifahsu; 

f b-a

N r t f d ; 

Neuk;

c = d = 4 
= f-a

1 93 4.0 4.0 78 2.0 4 6 -
40

2 22 2.0 6.0 76 2.0 6 8 -
-

3 53 2.5 8.5 58 1.5 8.5 10.0 -
0.5

4 64 3.0 11.5 54 1.5 11.5 13 -
1.5

5 39 2.0 13.5 74 2.0 13.5 15.5 -
0.5

6 07 1.0 14.5 92 2.5 15.5 18 1.0
-

7 10 1.5 16.0 38 1.5 18.0 19.5 2.0
-

8 63 3.0 19.0 70 2.0 19.5 21.5 0.5
-

9 76 3.0 22.0 96 3.0 22.0 25.0 -
0.5

10 35 2.0 24.0 92 2.5 25.0 27.5 1.0
-

KbT 4.5
7.0

vLj;Jf;fhl;L 11.5: fle;j rpy khjq;fshf> kfpOe;jpd; gad;ghL kpfTk; 

khWgl;lJ. kfpOe;jpd; guhkupg;G tpiy fzprkhf NtWgl;lJ vd;W xU 

Rw;Wyh kfpOe;J ,af;Fgtu; fz;Lgpbj;Js;shu;. fle;j 200 ehl;fspy; 

fhupd; Njit Vw;w ,wf;fkhf ,Ue;jJ.

thuq;fs; miytupir

0 16

1 24

2 30

3 60

4 40

5 30

rPuw;w vz;fisg; gad;gLj;jp> xU 10-thu fhyj;jpw;fhd Nfhupf;ifia  

cUtfg;gLj;Jjy;.

jPu;T: gy;NtW Nfhupf;if msTfSf;F xJf;fg;gl;l Kftupr;  

rPl;L-vz;fs; fPNo cs;s ml;ltizapy; fhl;lg;gl;Ls;sd.

gazq;fs;/thuk; my;yJ 

Njit/thuk;
miytupir tha;g;G jpuz;l epfo;jfT Kftupr; rPl;L-vz;fs;

0 16 0.08 0.08 00-07

1 24 0.12 0.20 08-19

2 30 0.15 0.35 20-34

3 60 0.30 0.65 35-64

4 40 0.20 0.85 65-84
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5 30 0.15 1.00 85-99

thuk; rPuw;w vz; Nfhupf;if

1 82 4

2 96 5

3 18 1

4 96 5

5 20 2

6 84 4

7 56 3

8 11 1

9 52 3

10 03 0

nkhj;jk; = 28

mLj;j 10 thu fhyj;jpw;F kfpOe;Jf;fhf cUtfg;gLj;jg;gl;l 

Nfhupf;if NkNy cs;s ml;ltizapy; nfhLf;fg;gl;Ls;sJ.

nkhj;j Njit = 28 kfpOe;Jfs;

ruhrup Njit = 28 2.8
10

=

 
xU thu kfpOe;Jfs;

%yjd tuT nryTj; jpl;ljpd; rpf;fy;fs;

%yjd tuT nryT jpl;lj;jpy;, khWghLfspd; kjpg;gPl;by; epr;rakpy;yhky; 
mbf;fb nry;tjpy; cUtfg;gLj;Jjy; El;gk; rpy khwpfs; rpytw;iwg; 

nghWj;J gad;gLj;jg;glyhk;. kw;w khwpfs; rpwe;j kjpg;gPLfspy; 

vLj;Jf;nfhs;sg;gLk;.

P, V> F> Q> T> K> I> D kw;Wk; N Mfpait Kf;fpakhd  

khwpfs; vd;gij ehk; mwpNthk;. (P – ntspaPL myF tpiy>  

V–ntspaPL myF khwp nryT> F – epiyahd nryT eltbf;if> 
Q – ntspaPL msT> T – tup tpfpjk;> K – js;Sgb tpfpjk; my;yJ 

nryT %yjdk;> I – mry; KjyPL> D – tUlhe;jpu Nja;khdk; kw;Wk; 
N – vz; jpl;lj;jpd; tho;f;if Mz;Lfs;).

xU jpl;lj;jpy;> P> V> F> Q> N> kw;Wk; I kpfTk; A+fpf;ff;$baJ. 
Mdhy;, K kw;Wk; T Nrhk;gwpahf tpisahLgtu;. ,j;jifa 

re;ju;g;gq;fspy;> kw;wtu;fs; nfhLf;Fk; kjpg;Gfs; K kw;Wk; T 
cUtfg;gLj;Jjy; %yk; jPu;f;fg;gl Ntz;Lk;.

P = `300/myF> V = 150/myF> F = `15>00>000/Mz;Lf;F> Q 
= 20>000/Mz;Lf;F> N = 3 Mz;Lfs; kw;Wk; I = 18>00>000. tup = 
tUlhe;jpu ,yhgk; [(P-V)] Q] – F–D = [(300-150) × 20000] – 15>00>000 
– 6>00>000 = `9>00>000/Mz;Lf;F.

tupf;Fg; gpe;ija yhgk; kw;Wk; tup tpfpjk; fzf;fpl KbahJ. 

mjdhy;, tup tpfpjk; T A+fpf;f KbahJ. K vd;gJ A+fpf;f Kbahj 
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El;gq;fs;
epiyapy;> jw;Nghija kjpg;G fzf;fpl KbahJ. vdNt> ,q;Nf 

cUtfg;gLj;Jjiy gad;gLj;JfpNwhk;.

cUtfg;gLj;Jjy; nray;Kiw xt;nthU Nrhu;Tw;w tpisahl;L 

khwpfSf;F epfo;jfT tpepNahfk; nfhLf;fpwJ. T kw;Wk; K f;fhd 
epfo;jfT tpepNahfk; gpd;tUkhW fzf;fplg;gLfpwJ:

T K
tha;g;G kjpg;G tha;g;G kjpg;G

0.20 30% 0.30 10%
0.50 35% 0.50 11%
0.30 40% 0.20 12%
mLj;J> ehk; xl;Lnkhj;j epfo;jfit epu;zapg;Nghk; kw;Wk; T 

kw;Wk; K f;F jdpj;jdpahf ml;ltiz 11.6 ,y; fhl;lg;gl;Ls;sgb 

rPuw;w vz; tuk;Gfis toq;FfpNwhk;. ,U ,yf;f rPuw;w vz; tuk;Gfs; 

gad;gLj;jg;gLfpd;wd. ehk; 00 cld; njhlq;fp 99 cld; Kbf;fpNwhk;. 

,t;thW 100 rPuw;w vz;fisg; gad;gLj;JfpNwhk;. Nfs;tpf;Fupa  

khwpapd; ntt;NtW kjpg;GfSf;F> Fwpg;gpl;l vz;zpf;ifapyhd rPuw;w 

vz;izg; nghWj;J> me;je;j kjpg;Gfspd; epfo;jfT kjpg;Gfs; rkkhf 

,Uf;Fk;. ,jdhy;> khwp T f;F 20% mjd; Kjy; kjpg;G 30% kw;Wk; 

50% mjd; mLj;j kjpg;G 35% kw;Wk; 40% Mf rPuikf;fg;gLk;.

ml;ltiz 11.6 xd;W Nru;e;j epfo;jfT kw;Wk; rPuw;w vz; tuk;G

kjpg;G tha;g;G T jpuz;l 

epfo;jfT

rPuw;w vz; 

tuk;G

kjpg;G tha;g;G K jpuz;l 

epfo;jfT

rPuw;w vz; 

tuk;G

30% 0.20 0.20 00-19 10% 0.30 0.30 00-29

35% 0.50 0.70 20-69 11% 0.50 0.80 30-79

40% 0.30 1.00 70-99 12% 0.20 1.00 80-99

Kjy; kjpg;G fzpf;f Kbahj khwp MFk;. ehk; rPuw;w vz; 00 

Kjy; 19 tiu xJf;fyhk;. ,uz;lhtJ kjpg;gpw;F rPuw;w vz;fs; 20 – 
69 kw;Wk; %d;whk; kjpg;gpw;F> 70–99 xJf;fg;gLfpd;wd. ,NjNghy; khwp 
K y; cs;s rPuw;w vz;fs; xJf;fg;gLk;.

cUtfg;gLj;Jjy; nray;Kiw ,g;NghJ rPuw;w vz; ml;ltizapy; 

,Ue;J thrpg;Gf;F <LgLj;jg;gLfpwJ. rPuw;w vz; N[hbfs; (xd;W T 
kw;Wk; kw;nwhd;W K). T kw;Wk; K ,d; kjpg;gPLfs; NkNy cs;s 

ml;ltizapy; ,Ue;J vLf;fg;gl;l rPuw;w vz;fSf;F nghUe;Jfpd;wd. 

rPuw;w vz;fs;: 48 kw;Wk; 80. gpd; T vd;gJ 35% rPuw;w vz; 48 Nru;e;J 

rPuw;w vz;zpf;ifapy; 20-69 MFk;. 35% kw;Wk; K 12% MdJ rPuw;w 

vz; 80 tPjj;jpy; 12% cld; 80 Kjy; 99 tpOf;fhL tiu FiwAk;. 

,g;NghJ T = 35% kw;Wk; K = 12% vLj;Jf; nfhz;lhy;> jpl;lj;jpd; 

NPV Ntiy nra;a KbAk;. ,e;j jpl;lk; 3 Mz;LfSf;F `9>00>000 
Mz;bUf;F vd;w PBT nfhLf;fpwJ. vdNt> PAT = `9>00>000 - tup 
@ 35% =` 9>00>000 - 3>15>000 = `5>85>000 Mz;bUf;F ,jw;fhf ehk; 

gztPf;fj;ijf; Fiwf;f `6>00>000 (mjhtJ> `18>00>000 / 3 Mz;Lfs;) 

kjpg;igf; Fiwf;f Ntz;Lk;. vdNt> gzg;Gof;fk; = 5>85>000 + 6>00>000 
= `11>85>000 Mz;bUf;F.
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( )
1

/ 1 1
n

t
t

t
NPV CF K

=

= + −∑
2 3(11,85,000 /1.12 11,85,000 /1.12 11,85,000 /1.12 ) 18,00,000= + + −

2 311,85,000 1/1.12 1/1.12 1/1.12 18,00,000 = + + − 
11,85,000 2.4018 18,00,000= × −
28,56,798 18,00,000 10,56,798= − =

ml;ltizapy; ,Ue;J xU N[hb rPuw;w vz;fis vLj;jpUf;fpNwhk;. 

NkYk;, NPV `10>56>798 Mf fzf;fplg;gl;Ls;sJ.

,e;j nray;Kiw Fiwe;jgl;rk; 20 Kiw rPuw;w vz;fisg; 

gbg;gNjhL> xt;nthU N[hb rPuw;w vz;fSf;Fk; nghUe;Jk; T kw;Wk; 
K kjpg;gpd; NPV ; ngw Ntz;Lk;. mLj;j N[hb rPuw;w vz;fs; 28 kw;Wk; 

49 MFk;. njhlu;Gila T = 35% kw;Wk; K = 11%. gpd; PAT = PBT 
– T = 9>00>000 -3>15>000 = 5>85>000. gzg; gha;T = 5>85>000 + 6>00>000 
= `11>85>000.

( )
1

/ 1
n

t
t

t
NPV CF K I

=

= + −∑
2 3(11,85,000 /1.11 11,85,000 /1.11 11,85,000 /1.11 ) 18,00,000= + + −

( )10,67,598 9,61,773 8,66,462 18,00,000= + + −
28,95,803 18,00,000 1095,803= − =

,NjNghy; gpw cUtfg;gLj;Jjy;fSf;fhd NPV ngwyhk;. 

,jdhy,; fzf;fplg;gl;l NPV fs; ruhrupahf ,Uf;fyhk;. mNj 

Neu;kiw vd;why;> jpl;lk; Nju;T nra;ag;glyhk;.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. rPuw;w vz;iz tiuaWf;fTk;.

2. Nghypj; jw;Nghf;F vz;iz tiuaWf;f.

3. cUtfg;gLj;Jjy; Vd; tiuaWf;f gad;gLj;jgLfpwJ?

4. khd;Nl fhu;Nyh El;gk; vd;why; vd;d?

5. rPuw;w vz;fspd; ml;ltiz Vd; gad;gLj;jg;gLfpwJ?

11.5 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1. rPuw;w vz; vd;gJ xU epfo;tpd; epfo;jfT MFk;. ,J Nrfupg;gpy; 

NtW vz;izg; NghyNt cs;sJ.

2. rPuw;w vz;fs; Nghypj; jw;Nghf;F vz;fs; vd miof;fg;gLfpd;wd. 

mit, rpy cWjpahd nray;Kiwfshy; cUthf;fg;gLfpd;wd 
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kw;Wk; mit Kd;dNu jPu;khdpf;fg;gl;l Gs;spapay; Nrhjidf;F 

jFjpaw;wit.

3. rpy cly; tbtj;jpy; my;yJ fzpj rkd;ghLfspd; rpy 

tbtq;fspy; cz;ikia gpujpepjpj;JtgLj;Jk; nray;Kiw 

cUtfg;gLj;Jjy; vdg;gLk;. mjhtJ> cUtfg;gLj;Jjy; 

cz;ikia gpujpgypg;gjhFk;. ,J Jiz nghUj;jkw;w 

KbntLg;GfspNyh jpUg;jpgLtjhy; ,J gad;gLj;jg;gLfpwJ 

NkYk;, xU fzpj khjpup %yk;> gpujpepjpj;Jt Ma;thsupd; 

jpwikfSf;F mg;ghy; cs;sJ.

4. ,J xU cUtfg;gLj;Jjy; njhopy;El;gk;> ,jpy; Gs;spapay;  

tpepNahf nray;ghLfs; rPuw;w vz;fspd; njhlu;r;rpiag; gad;gLj;jp 

cUthf;fg;gLfpd;wd. ,J nghJthf fzpj khjpupfs; %yk; 

Fwpg;gplg;gl Kbahj rpf;fy;fis jPu;f;f gad;gLfpwJ.

5. cUtfg;gLj;Jjy; gzpj;jhs; cUthf;f rPuw;w vz;fspd; xU 

ml;ltiz gad;gLj;jg;gLfpwJ.

11.6 RUf;fk;

•• cUtfg;gLj;Jjy; vd;gJ cz;ikapd; gpujpepjpj;Jtk; MFk;. 

xU khjpup my;yJ rhjdj;jpd; gad;ghlhdJ> nfhLf;fg;gl;l xU 

epge;jidapd; fPo; cz;ikapy; mNj tpjj;jpy; nray;gLk;.

•• ,uz;L tifahd cUtfg;gLj;Jjy;fs; cs;sd: xg;Gik kw;Wk; 

vz;zpay; my;yJ fzpdp.

•• khd;Nl fhu;Nyh cUtfg;gLj;Jjy; xU etPd Nkyhz;ik  

fUtpahFk;. ,J epfo;jfTs;s rpf;fy;fis jPu;f;f gad;gLfpwJ.

•• khd;Nl fhu;Nyh cUtfg;gLj;Jjypd; %d;W khWgl;l khjpupfs; 

gad;ghl;bd; %d;W gFjpfspYk; gad;gLj;jg;gLfpd;wd. mit 

tupir Nfhl;ghL> ruf;F fl;Lg;ghL kw;Wk; cw;gj;jp tup.

11.7 Kf;fpa fUj;Jg;gbkq;fs;

•• rPuw;w vz;: rPuhd epfo;jfT mlu;j;jp nray;ghL gpd;tUk; rPuw;w 

khwpf;F xJf;fg;gl;Ls;s vz;iz Fwpf;fpwJ.

•• Nghypj; jw;Nghf;F vz;fs;: rPuw;w vz;fs; rpy cWjpahd 

nray;Kiw %yk; cUthf;fg;gLfpd;wd. Mdhy;, Vw;fdNt rPuw;w 
fhyj;jpw;F Kd;dNu jPu;khdpf;fg;gl;l Gs;spapay; Nrhjidf;F 

jFjp ngw;wpUf;fpd;wd.
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11. 8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1. cUtfg;gLj;Jjy; vg;NghJ gad;gLj;jg;gLfpwJ. 

cUtfg;gLj;Jjypy; vd;d nra;ag;gLfpwJ?

2. xU rPuw;w vz; kw;Wk; xU Nghypj; jw;Nghf;F vz; NtWgLj;Jf.

3. vg;NghJ khd;Nl fhu;Nyh El;gj;ij mZfyhk;?

4. khd;Nl fhu;Nyh vd;w FwpaPl;il ahu; nfhLj;jhu;?

neL tpil tpdhf;fs;

1. cUtfg;gLj;JjYk; mjd; tiffisAk; tpsf;fTk;.

2. rPuw;w khwp vd;why; vd;d? Vd; gad;gLj;jg;gLfpwJ?

3. khd;Nl fhu;Nyh cUtfg;gLj;Jjy; El;gq;fisg; gw;wpa Kiwia 

tpsf;Ff.

4. gpd;tUk; juT xU NjePu; Nritf;F vjpuhf mDrupf;fg;gLfpwJ. 

tUif xU epkplk; ,ilntspapy; cs;sJ.

te;J 

nry;Yk; 

egu;fspd; 

vz;zpf;if

0 1 2 3 4 5

epfo;jfT 0.05 0.15 0.40 0.20 0.15 0.05

Nrit xU epkpl ,ilntspapy; 2 eguhf vLf;fg;gl;lJ. gpd;tUk; 

rPuw;w vz;fisg; gad;gLj;jp 15 epkpl fhyj;jpw;F cUtfg;gLj;Jjy;. 

09> 54> 94> 01> 80> 73> 20> 26> 90> 79> 25> 48> 99> 25> 89 xt;nthU 

epkplj;jpw;F tupirapy; fhj;jpUf;Fk; egu;fspd; ruhrup vz;zpf;ifAk; 

fzf;fpl Ntz;Lk;.

11.9 NkYk; gbf;f

jh`h> vr;.V. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8 tJ 

gjpg;G. GJ jpy;yp: ,e;jpahtpd; g;upz;l;]; kd;wk;.

n[d;rd;> ghy; V> kw;Wk; N[hdjd; vg;. ghu;l; 2003. nray;ghLfs; 

Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpNy 

& rd;];.

Fg;jh> gp.Nf.> kw;Wk; b.v];.`puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. jpy;yp: v];. re;j; & Nfh.

Nfhj;jhup> rp.Mu;. 1982. Xu; mwpKfk;> nray;ghl;L Muha;r;rp. GJ 

jpy;yp: tpfh]; ntspaPl;L `T]; jdpahu; epWtdk;.

fhyhtjp> v];. 2013. nray;ghLfs; Muha;r;rp> 4 tJ gjpg;G. GJ 

jpy;yp: tpfh]; ntspaPl;L `T]; jdpahu; epWtdk;.
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Fwpg;Gfs;

tupir Nfhl;ghL

njhFjp IV: tupir kw;Wk; jPu;T ku Ma;T

myF 12 tupir Nfhl;ghL

mikg;G

12.0	 mwpKfk;

12.1	 Nehf;fq;fs;

12.2	 tupir mikg;G: mwpKfk; kw;Wk; tpsf;fk;

12.3	 tupir Nfhl;ghL: M/M/1 tupir khjpup kw;Wk; gad;ghLfs;
12.4	 khd;Nl fhu;Nyh cUtfg;gLj;Jjy; gad;gLj;jp Gjpa 

jahupg;G ntspaPl;L rpf;fy;fs;

12.5	 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

12.6	 RUf;fk;

12.7	 Kf;fpa fUj;Jg;gbkq;fs;

12.8	 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

12.9	 NkYk; gbf;f

12.0 mwpKfk;

,e;j myfpy; ePq;fs; tupir Nfhl;ghl;bd; mbg;gilia Gupe;Jnfhs;tPu;fs;. 

rpy Nrit trjpfspy; ,Ue;J rpy Nritfis vLg;gjw;F kf;fs; 

tupirapy; epw;gij ehk; fhz;fpNwhk;. uapy; gazr; rPl;L> NgUe;J 

epiyaq;fspy; Kd;gjpT nra;tjw;fhd vz;zpf;iffs; Nghd;wtw;wpy; 

tupir fhzg;gLfpwJ. xU Nrit ikaj;jpy; Eioe;jJk;> kw;nwhU 

egupd; tUiff;F Kd; xU egu; Nrit nra;ag;gl;lhy; ve;j tupir 

Ak; cUthfhJ. Mdhy; egu;fs; tUk; NghJ Nritahsu; NtW xU 

thbf;ifahsUf;F Nrit nra;Jnfhz;bUe;jhy; mtu;fs; fhj;jpUf;f 

Ntz;Lk; kw;Wk; mq;F xU tupir my;yJ fhj;jpUg;G tup cUthfpwJ. 

tupir Nfhl;ghL fzpj khjpupfs; gad;gLj;jp fhj;jpUg;G NfhLfspd; 

Ma;it Nkw;nfhs;fpwJ.

12 .1 Nehf;fq;fs; 

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;>

•• tupir Nfhl;ghl;il tptupf;f KbAk;

•• xOq;FKiw tupirg;gLj;jiy Gupe;J nfhs;s KbAk;

•• thbf;ifahsu; elj;ij gw;wp njupe;J nfhs;s KbAk;

•• tupirahf;f mikg;ig tiuaWf;f KbAk;

•• gy;NtW fzpj khjpupfis tiuaWf;f KbAk;

•• tupir Nfhl;ghL kw;Wk; M/M/1 khjpupapy; gpur;rpidfis jPu;f;f 
KbAk;
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tupir Nfhl;ghL 12.2 tupir mikg;G: mwpKfk; kw;Wk; tpsf;fk;

Nrit trjpia Nehf;fp tiuaWf;fg;gl;l/vy;iyapy;yh 
kf;fs;njhifapypUe;J tUk; thbf;ifahsu;fSf;F xU tupir 

(fhj;jpUf;Fk; tup) tbtq;ffis cUthf;FfpwJ. Nrit trjpfs; 

kw;Wk; thbf;ifahsu;fSf;F ,ilNa rupahd rkepiy ,y;yhj epiy 

apy;> Nrit trjpf;F my;yJ thbf;ifahsupd; tUiff;F fhj;jpUg;G 

Neuk; Njitg;gLfpwJ.

rpy Nritfs; nra;a Njitg;gLk; tUif myif> thbf;ifahsu; 

vd;fpNwhk;. egu;fs;> ,ae;jpuq;fs;> thfdq;fs;> Kjypad 

thbf;ifahsu;fshf ,Uf;fyhk;. tupirapy; Nrit nra;Jf;nfhs;s 

fhj;jpUf;Fk; (fhj;jpUf;Fk; tup) thbf;ifahsu;fspd; vz;zpf;ifia 

Fwpf;fpwJ. ,J thbf;ifahsu; NritAld; Nru;f;fg;gltpy;iy. 

thbf;ifahsUf;F Nritfis toq;Fk; epfo;Kiw my;yJ mikg;G 

Nrit miytupir my;yJ Nrit trjp vd miof;fg;gLk;. 

xU tupir Kiwia ,jd;Kyk; KOikahf tptupf;f KbAk;.

(i) cs;sPL (tUif gbtk;)

(ii) Nrit topKiw (Nrit gbtk;)

(iii) tupir fl;Lg;ghL
(iv) thbf;ifahsupd; elj;ij

cs;sPL (tUif gbtk;)

thbf;ifahsu;fs; te;J mikg;gpy; NrUk; tpjj;ij cs;sPL tptupf;fpwJ. 

nghJthf thbf;ifahsu;fs; fzpf;f Kbahj kjpg;Gf;Fupa my;yJ 

Fiwthd rPuw;w ghzpapy; tUfpwhu;fs;. vdNt> tUif khjpup 

epfo;jfTfspd; mbg;gilapy; tptupf;fg;glyhk;> ,jd; tpisthf ,il-

tUif KiwfSf;fhd epfo;jfT tpepNahfk; (,uz;L njhlu;r;rpahd 

tUiff;F ,ilapy;) tiuaWf;fg;gl Ntz;Lk;;. thbf;ifahsu;fs; 

gha;]d; ghzpapy; te;J nry;Yk; me;j tupir Kiwfis ehk; 

rkhspj;J tUfpNwhk;. ruhrup tUif tpfpjk; λ %yk; Fwpf;fg;gLfpwJ.

Nrit topKiw

mjhtJ thbf;ifahsu;fSf;F Nritfis nra;a Nrit trjp Vw;ghL 

nra;tJ ,jd; nghUs; MFk;. xU vy;iyaw;w vz;zpf;ifapyhd 

Nritafq;fs; ,Ue;jhy;> thbf;ifahsu;fs; midtUk; cldbahf 

gupkhwg;gLk; tupir ,Uf;fhJ.

Nritafq;fspd; vz;zpf;if tiuaWf;fg;gl;bUe;jhy;> 

thbf;ifahsu;fSf;F xU epiyahd my;yJ rPuw;w khwp vd Fwpg;gpl;l 

Neuj;jpw;Fs; toq;fg;gLthu;fs;. eilKiwapy; Kf;fpakhd Nrit 

Neuj;ij tpepNahfpj;jy; vd;gJ vjpu;kiw mLf;Fj;njhlu; gfpu;T 

MFk;. ,jd; ruhrup Nrit tPjk; μ My; Fwpf;fg;gLfpwJ.
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xU tupir cUthFk; NghJ> ve;j thbf;ifahsu;fs; Nritf;F njupT 

nra;ag;gLthu;fs; vd;gij Fiwg;gjw;fhd xU tpjp MFk;. kpfTk; 

nghJthd fl;Lg;ghLfs;:

•• Kjypy; te;jtu;f;F Kjy; Nrit (FCFS)
•• Kjypy; te;jtu;f;F Kjypy; ntspNaw;wk; (FIFO)
•• ,Wjpapy; te;jtu;f;F Kjypy; ntspNaw;wk; (LIFO)
•• rPuw;w tupirapy; Nritf;fhd Nju;T (SIRO)

ve;j thbf;ifahsu;fSf;F Kjypy; Nrit nra;aNtz;Lk; vd;gij 

nghWj;J NtW gy fl;Lg;ghLfSk; cs;sd. ,e;j Kd;Dupik 

fl;Lg;ghl;by;> Nrit ,uz;L tifg;gLk;. mit Kd;$l;ba Kidak; 

kw;Wk; Kd;$l;ba Kidak; my;yhjJ MFk;. Kd;$ba Kida 

mikg;gpy;> Kd;Dupik Fiwthd thbf;ifahsu;fSf;F Kd;G 

mjpf Kd;Dupik cs;s thbf;ifahsu;fs; Nritia ngWfpd;wdu;; 

Kd;$l;ba Kidak; my;yhj mikg;gpy;> mjpf Kd;Dupik cs;s 

thbf;ifahsUf;F Kd;G Fiwthd Kd;Dupik cs;s thbf;ifahsu; 

Nritia ngWfpwhu;. ,izahd miytupirfs; tp\aj;jpy;    
'tpiuthd Nrtfd; tpjp' Vw;fg;gl;lJ.
thbf;ifahsupd; elj;ij

nghJthf thbf;ifahsu;fs; gpd;tUk; ehd;F topfspy; ele;J 

nfhs;fpwhu;fs;:

(i)	 ,lu;nra;fpw: tupir kpf ePskhf ,Ug;gJ kw;Wk; fhj;jpUf;f 

Neukpd;ik my;yJ NghJkhd fhj;jpUg;G ,lk; ,y;yhjJ 

Nghd;w fhuzq;fshy; thbf;ifahsu; tupirapypUe;J 

tpyfyhk;.

(ii)	 gpd;thq;Fjy;: fhj;jpUe;j thbf;ifahsu; nghWik 

,y;yhky; tupiria tpl;L nry;Yk;NghJ ,J epfo;fpwJ.

(iii)	Kd;Dupikfs;: rpy gad;ghLfspy;> mtu;fs; tUifia 

nghUl;gLj;jhky; rpy thbf;ifahsu;fs; kw;wtu;fSf;F 

Kd; Nrit nra;fpd;wdu;. ,e;j thbf;ifahsu;fSf;F 

kw;wtu;fis tpl Kd;Dupik cs;sJ.

(iv)	 Vkhw;Wk; Kaw;rpfs;: thbf;ifahsu;fs; xU fhj;jpUg;G 

tupirapy; ,Ue;J NtnwhUth; tupirf;Fr; nry;yyhk;. 

,J xU gy;nghUs; mq;fhbapy; kpfTk; nghJthdJ.

epiyaw;w kw;Wk; epiyahd epiy

,af;f Kiwik Neuk; rhu;e;J ,Uf;Fk; NghJ xU mikg;G epiyaw;w 

epiyikapy; ,Ug;gjhff; $wg;gLfpwJ.

xU epiyahd epiy mikg;G vd;gJ> mikg;GKiwapd; elj;ij 

Neuj;jpypUe;J RahjPdkhdjhFk;. fzpdpapy; n thbf;ifahsu;fs;  
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tupir Nfhl;ghL Neuj;jpy; ,Ug;gijf; Fwpf;Fk; epfo;jfT Pn (t) MFk;. gpd;du;  

epiyahd epiyapy;,

( )n nt
Lim P t P
→∞

=

( )n ndP t dP
dt dt

=

⇒ 	 ( )' 0nt
Lim P t
→∞

=

Nghf;Ftuj;J jPtpuk; my;yJ gad;ghl;L fhuzp: xU vspa 

tupirapy; xU Kf;fpakhd mstPL mjd; Nghf;Ftuj;J jPtpuk; kw;Wk; 

,jd;Kyk; toq;fg;gLfpwJ.

				   tUif tpfpjk;

Nghf;Ftuj;J jPtpuk;> ρ =
				    ruhrup Nrit tpfpjk;

		

λ
µ

=

Nghf;Ftuj;J jPtpuj;jpd; myF vu;yhq; MFk;

12.3	 tupir Nfhl;ghL: M / M / 1 tupir khjpup kw;Wk; 
gad;ghLfs;:

tupirahf;f khjpupfs; gpd;tUkhW tifg;gLj;jg;gLfpd;wd:

khjpup I [(M / M / 1): (∞ / FCFS)]: ,J gha;]d; tUif 

(mjpNtfkhd ,ilNtis)> gha;]d; Gwg;ghL (mjpNtf Nrit 

Neuk;)> xw;iw Nritafk;> Kbtw;w jpwd; kw;Wk; Kjypy; te;jtu;f;F 

Kjy; Nrit my;yJ Nrit fl;Lg;ghl;il Fwpf;fpwJ. tpupthf;f 

nray;Kiwapd; khu;Nfhtpad; nrhj;J M fbjk; fhuzkhf 

gad;gLj;jg;gLfpwJ.

khjpup II [(M / M / 1): (N / FCFS)]: ,e;j khjpupapy;> mikg;gpd; jpwd; 

FiwthfNt cs;sJ (tiuaWf;fg;gl;lJ)> N vd;W nrhy;yyhk;. 

ntspg;gilahf> ve;j vz;zpf;ifapYk; vz;fs; N ia jhz;lhJ. 

khjpup III [(M / M / S) :( ∞ / FCFS)]: ,e;j khjpupahdJ> Nrit 
vz;zpf;if vLf;Fk; S Nrdy;fs; MFk;.

khjpup IV: [(M /M /S ): (N / F C F S)]: ,e;j khjpupahdJ II NghyNt 
mike;Js;sJ. fzpdpapy; mjpfgl;rk; thbf;ifahsu;fs; N.
khjpup I : (M / M / I):( ∞ / FCFS) - gpwg;G kw;Wk; ,wg;G khjpup 
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tupir Nfhl;ghLepiyahd epiy rkd;ghLfis ngw: (n> 0) n ,y; ,Uf;Fk; myFfs; 

(t + Δt) ,Uf;Fk; epfo;jfT kw;Wk; mbg;gil gz;Gfs; gad;gLj;jp 

%d;W jdpj;j fyit epfo;jfTfspd; nkhj;jkhf ntspg;gLj;jg;glyhk;. 

gha;]d; tUif kw;Wk; mjpNtf Nrit Kiw vd;W miof;fg;gLfpwJ.

gpd;tUk; %d;W tof;Ffs;:

Neuk; (t)
myFfspd; 

vz;zpf;if

tUif Nrit Neuk; (t + Δt) myFfspd; 

vz;zpf;if 

n-1 0 0 n
n-1 1 0 n
n-1 0 1 n

,g;NghJ> NkNy %d;W RahjPdkhd fyit epfo;jfTfis Nru;g;gjd; 

%yk;> (t+Dt) Neuj;jpd;NghJ n myfpy; mikg;gpy; epfOk; epfo;jfTfis 

ngw KbAk;.

( ) ( ) ( )( ) ( ) ( ) ( )1 11 0n n n nP t t P t t P t t P t t tλ µ λ µ− ++ ∆ = − + ∆ + ∆ + ∆ + ∆

( ) ( ) ( ) ( ) ( ) ( ) ( )
1 1

0n n
n n n

P t t P t t
P t P t P t

t t
λ µ λ µ− +

+ ∆ − ∆
= − + + + +

∆ ∆

( ) ( ) ( ) ( ) ( ) ( ) ( )
1 10 0

0n n
n n nt t

P t t P t t
Lim Lim P t P t P t

t t
λ µ λ µ− +∆ → ∆ →

+ ∆ − ∆ 
= − + + + + ∆ ∆ 

( ) ( ) ( ) ( ) ( )1 1
n

n n n

dP t
P t P t P t

dt
λ µ λ µ− += − + + +

( )
0

0
0

t

t
Lim

t∆ →

∆ 
∴ = ∆ ,q;Nf, n > 0

epiyahd epiyapy;,

( ) ( )0,n n nP t P t P→ =

	 ( ) 1 10 n n nP P Pλ µ λ µ− += − + + +
			    (12.1)

,Nj Nghd;W> n myFfs; (mjhtJ> n = 0) ,Uf;Fk; vd;W epfOk; 

epfo;jfT Kiwik (t + Δt) gpd;tUk; ,uz;L RahjPd epfo;jfTfspd; 

nkhj;jkhf ,Uf;Fk;.

(i) mikg;gpy; t Neuj;jpy; myF ,y;iy. kw;Wk; te;jilAk; 

Neuk; Δt. ,y;iy. vd;gjw;fhd epfo;jfT>

( ) ( )1 0P t t tµ= ∆ − ∆
(ii) t Neuj;jpy; mikg;gpy; xU myF cs;sJ> xU myF 

Δt. Nritnra;ag;gl;lJ> Δt. tUif ,y;iy vd;gjw;fhd 
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tupir Nfhl;ghL epfo;jfT>

1( ) (1 )P t t tµ λ= ∆ − ∆

( ) ( )1 0P t t tµ= ∆ − ∆

,e;j ,uz;L epfo;jfTfisAk; Nru;j;J>

( ) ( )( ) ( ) ( )0 0 11 0P t t P t t P t t tλ µ+ ∆ = − ∆ + ∆ + ∆

( ) ( ) ( ) ( ) ( )0 0
0 1

0P t t P t t
P t P t

t t
λ µ

+ ∆ − ∆
= − + +

∆ ∆

( ) ( ) ( ) ( )0
0 10

, 0n

t

P t t P t
Lim P t P t for n

t
λ µ

∆ →

+ ∆ −
= − + =

∆

( )
( ) ( ) ( )0

0 1

dP t
P t P t

d t
λ µ= − +

epiyahd epiyapd; fPo;>

	 0 10 P Pλ µ= − +  		  (12.2)

,jd; khjpup rkd;ghLfs; (12.1) kw;Wk; (12.2) epiyahd epiyapd; 

NtWghL rkd;ghLfs; vd;W miof;fg;gLfpd;wd.

rkd;ghL (12.2)> 1 0P Pλ
µ

=

rkd;ghL (12.1)> 

2

2 1 0P P Pλ λ
µ µ

 
= =  

 

nghJthf> 0

n

nP Pλ
µ

 
=  
 

vd;gjhy;> 
0

1
n

Pn
∞

=

=∑

⇒            

2

0 0 0 ..... 1P P Pλ λ
µ µ

 
+ + + = 

 

2

0 1 1P λ λ
µ µ

  
+ + =  

   
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0
1 1

1
P

λ
µ

 
 
  =
 − 
 

mjhtJ>

1λ
µ
<

 
Mifahy;> vy;iyaw;w tbtpay; tsu;r;rpapd; nkhj;jk; 

nry;YgbahFk;.

0 1 1P λ ρ
µ

= − = −
			 

λρ
µ

 
= 

 


NkYk;>			

2

0 1
n

nP Pλ λ λ
µ µ µ

     
= = −     
     

			   ( )1n
nP ρ ρ= −

khjpup I ,d; eltbf;iffs;
1.	mikg;G Ls ,y; myFfs; vjpu;ghu;f;fg;gl;l (ruhrup) vz;zpf;if

1
s n

n
L nP

∞

=

= ∑

1
1

n

n
n λ λ

µ µ

∞

=

   
= −   

   
∑

1

1
1

n

n
nλ λ λ

µ µ µ

−∞

=

   
= −   
   

∑

2

1 1 2 3 ...λ λ λ λ
µ µ µ µ

      
= −  + + +             

2

1 1λ λ λ
µ µ µ

−
   
− −   

   

, 1
11

λ
ρ λµ ρ

λ ρ µ
µ

= = = <
−−
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1SL ρ
ρ

=
−  

2. vjpu;ghu;f;fg;gl;l (ruhrup) tupir ePsk; Lq

2

1q SL L λ ρ
µ ρ

= − =
−

2

1qL ρ
ρ

=
−

3. tupirapy; Wq vjpu;ghu;f;fg;gl;l fhj;jpUg;G tup>

( )qW λ ρ
µ µ λ µ λ

= =
− −

4. mikg;G Ws vjpu;ghu;f;fg;gl;l fhj;jpUg;G tup>

1
S qW W

µ
= +

( )
1 1λ

µ µ λ µ µ λ
= + =

− −

1
SW

µ λ
=

−

5. (W / W> 0) fhj;jpUf;f Ntz;ba xU thbf;ifahsupd; vjpu;ghu;g;G 

fhj;jpUf;Fk; Neuk;>

( ) 1/ 0
1

W W µ
µ λ ρ

> = =
− −

6. fhypahd tupir (L / L> 0) vjpu;ghu;f;fg;gLk; ePsk;>

( ) 1/ 0
1

L L µ
µ λ ρ

> = =
− −

7. tupir msT ≥ N = ρN ,d; epfo;jfT 
NN ρ≥ =

8. tupirapy; my;yJ mikg;gpy; fhj;jpUf;Fk; Neuj;jpd; epfo;jfT 

= ( ) ( ) ,dw

t

t e µ λ ωρ µ λ
∞

− −≥ = −∫
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tupir Nfhl;ghL,q;Nf> ω Neuj;ij Fwpf;fpwJ.

λρ
µ

=

9. Nghf;Ftuj;J jPtpuk;>
λρ
µ

=

Ls, Lq, Ws, Wq ,ilNaahd cwT.

ehk; mwpe;j gb,

1

1

S

S

S S

L

W

L W

λ
λµ

λ µ λ
µ

µ λ
λ

= =
−−

=
−

=

,NjNghy;> Lq tupir Nfhl;ghL> q = λ Wq nghJthfg; gpupj;jJ.

( )qW λ
µ µ λ

=
−

1Ws
µ λ

=
−

1 1 1 ( ))
( ) ( ) ( )SW µ µ λ λ

µ µ λ µ µ µ λ µ µ λ
− −

− = = = =
− − −

1
q SW W

µ
= −

λ ,UGwKk; ngUf;fpdhy; fpilg;gJ>

1
q SW Wλ λ

µ
 

= − 
 

1
q S SL W L λλ

µ µ
= − = −
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q SL L λ
µ

= −

vLj;Jf;fhl;L 12.1: xU njhiyf;fhl;rp ,ae;jpu ty;Yeu; jd;Dila 

Ntiyfspy; nrytopj;j Neuk; ruhrup 30 epkplq;fNshL xU 

tpupthd gfpu;itf; nfhz;Ls;shu;. nghUl;fs; te;Js;s tupirapy; 

mtu; gOJghu;f;fpwhu; vd;why;> njhFg;Gfspd; tUif ruhrupahd 10 

tPjj;Jld; xg;gpLk; NghJ> xU ehSf;F vl;L kzpNeuk; nra;Ak; 

NtiyAk; kw;Wk; xt;nthU ehSk; ,ae;jpu ty;Yeu; Ntiyfspy; 

vjpu;ghu;f;fg;gLk; nrayw;w NeuKk; vd;d? ruhrupahf nfhz;Ltug;gl;l 

ruhrup njhFg;gpy; vt;tsT Ntiyfs; cs;sd?

jPu;T: ,q;Nf>

epkplj;jpw;F ruhrup Nrit tpfpjk;> μ = 1/30>
epkplj;jpw;F ruhrup tUif tpfpjk;>

10 1
8 60 48

λ = =
×

Ntiyfspd; vz;zpf;ifia vjpu;ghu;f;f>

1
SL

λ
λµ

λ µ λ
µ

= =
−−

1
248 11

1 / 30 1 / 48 3
= =

−

fhyg;Nghf;fpy;> ,ae;jpu ty;Yeu; Xa;tpy;yhjjhy;> 

λ
µ  rkkhf ,Uf;Fk;>

vl;L kzp Neu ehspy; gOJghu;f;Fk; gzp kpFjpahf ,Uf;Fk; NghJ> 

kzpNeu vz;zpf;if,

308 8 5
48

λ
µ

 
= = × = 

 

vdNt> xU vl;L kzp Neuj;jpy; ,ae;jpuk; nrayw;W ,Uf;Fk; Neuk; 

= (8 – 5) kzp Neuk;. = 3 kzp Neuk;.
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tupir Nfhl;ghLgOJghu;g;Gf;fhd T.V. njhFg;Gfspd; vjpu;ghu;f;fg;gl;l vz;> ruhrupahf 

mikg;gpy; Ls %yk; toq;fg;gLfpwJ. ,J 
5 2
3
≈

vLj;Jf;fhl;L 12.2: thbf;ifahsu;fs; 12 epkplq;fSf;Fk; 

Nkyhf fhj;jpUf;f Ntz;ba mtrpakpd;wp 0.90 ,d; epfo;jfT 

cWjpg;gLj;jpf;nfhs;Sk; tifapy; xU ruhrup re;ij tpfpjj;jpy; 

xU vOj;ju; gzpf;F vd;d nra;a Ntz;Lk;? thbf;ifahsu;fSf;F 

xU kzp Neuj;jpw;F 15 vd;w ruhrupahd tPjj;jpy; gha;]hd; 

ghzpapy; tUk; thbf;ifahsu;fSf;F xNu xU vjpu;tpisT ,Ug;gjhff; 

fUjg;gLfpwJ. vOj;ju; Nritapd; ePsk; xU mLf;Ff;Fwp (tPjk;) 

guty; MFk;.

jPu;T: ,q;Nf> 

ruhrup tUif tpfpjk;> thbf;ifahsu;/epkplk;> 15 1
60 4

λ = =
ruhrup Nrit tpfpjk;> μ =?
epfo;jfT (fhj;jpUf;Fk; Neuk; ≥ 12) = 1 - 0.9 = 0.10

vdNt> ( ) ( )

12

12 1 0.10e dP t e µ λ ω ωµρ
λ

∞
− − ≥ = − = 

 ∫

( )
( )

( )
12

0.10
ee µ λ ωλ µ λ

µ µ λ

∞− − 
= − =  − − 

( )( )12 0.10e µ λλ
µ

− − =

( )3 12 0.4e µ µ− =
0.4023µ =

1 2.49
µ
=

 xU Nritf;fhd epkplq;fs;,
cjhuzk; 12.3: xU njhiyNgrp rhtbapy; cs;s tUif> xU tUif 

kw;Wk; mLj;j gha;rhd; ,ilNa xU ruhrup Neuk; 10 epkplq;fs; tiu 

,Uf;Fk; vd;W fUjg;gLfpwJ. njhiyNgrp miog;gpd; ePsk; %d;W 

epkplq;fSldhd mLf;Ff;Fwp (tPjk;) gutyhf fUjg;gLfpwJ.

(i)	 rhtb te;J NrUk; egu; fhj;jpUf;f Ntz;ba epfo;jfT 

vd;d?

(ii)	 mt;tg;NghJ cUthf;fg;gl;l tupirfspd; ruhrup ePsk; 

vd;d?

(iii)	 xU tUif njhiyNgrpf;F Fiwe;jgl;rk; %d;W 

epkplq;fs; fhj;jpUf;f Ntz;bapUf;Fk; vd;W ek;Gifapy; 
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tupir Nfhl;ghL njhiyNgrpj; Jiw ,uz;lhtJ rhtbfis epWTk;. 

,uz;lhtJ rhtbfis epahag;gLj;Jtjw;fhf tUthia 

vt;tsT mjpfupf;f Ntz;Lk;?

jPu;T: nfhLf;fg;gl;l> 1 / 10, 1 / 3λ µ= =

(i) epfo;jfT ( ) 0
1 30 1 3 / 10 0.3

10 1
W P λ

µ
> = − = = × = =

(ii)		  ( ) 1/ 3/ 0 1.43
1/ 3 1/10

L L µ
µ λ

> = = =
− −

(iii)		  ( )qW λ
µ µ λ

=
−

,uz;lhtJ rhtbapd; tUif tpfpjk; X ′

vdNt>			  13, , '
3qW µ λ λ= = =

 
,uz;lhtJ rhtb,

'3 ' 0.16
1 1 '
3 3

λ λ
λ

= ⇒ =
 − 
 

vdNt> tUif tpfpjk; mjpfupg;G = 0.16 – 0.10 = 0.06 xU 

epkplj;jpw;F tUif.

cjhuzk; 12.4: cjhuzkhf 12.3> xU njhiyNgrp rhtbapy; gha;rd; 

tUif 10 epkpl ,ilntspapy; ruhrup kw;Wk; mLf;Fj;njhlu; miog;G 

ePsk; %d;W epkplq;fs; ruhrupahf ,Uf;Fk;.

(i)	 njhiyNgrp tpLtpf;fg;gLtjw;F Kd; 10 epkplq;fSf;Fk; 

mjpfkhd tUif fhj;jpUg;gjw;fhd rhj;jpaf;$W vd;d?

(ii)	 njhiyNgrpapy; fhj;jpUe;J> mtuJ miog;ig Kbf;f 

nkhj;jkhf 10 epkplq;fSf;Fk; Nky; vLf;Fk; epfo;jfT 

vd;d?

(iii)	 njhiyNgrp gad;ghl;by; ,Uf;Fk; xU ehspd; gFjpia 
kjpg;gPL nra;Aq;fs;.

(iv)	 mikg;gpy; ruhrup vz;zpf;ifia fz;lwpf.

jPu;T: nfhLf;fg;gl;l>		 0.1λ =  tUif/epkplk;

				    0.33µ =  Nrit/epkplk;

1/10 0.3
1/ 3

λρ
µ

= = =

(i) epfo;jfT (fhj;jpUf;Fk; Neuk; ≥ 10) = ( )

13

1 de µ λ ω ωλ λ
µ

∞
− − 

= − 
 
∫

tupirapy; 10 epkplq;fSf;Fk; Nkyhf fhj;jpUf;Fk; vd;why 
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mikg;gpy;; 110 10 3 13
µ

+ = + =
 
epkplq;fs; fhj;jpUf;Fk;. 

vdNt>		 ( )( )
13

e µ λ ωλ
µ

∞− −= −

2.990.3 0.015e−= =
(ii) epfo;jfT (mikg;G ≥ 10 y; fhj;jpUf;Fk; fhyk;)

( ) ( )

10

e dµ λ ωρ µ λ ω
∞

− −= −∫

( )10 2.30.3 0.03e eµ λρ − − −= = =

(iii) njhiyNgrp gugug;ghf ,Uf;Fk; xU ehspd; gpd;dk; = jPtpu 
Nghf;Ftuj;J

0.3λρ
µ

= =

 

(iv) mikg;gpy; cs;s ruhrup myFfspd; vz;zpf;if

1
10 3 / 7 0.43 11 1

3 10

sL λ
µ λ

= = = =
− −



khjpup II [(M / M / 1): (N / FCFS)]
khjpup I ,ypUe;J ,e;j khjpup NtWgLfpwJ> mikg;gpy; mjpfgl;rk; 

thbf;ifahsu;fs; N vz;zpf;ifapy; Fiwthf cs;sdu;. vdNt> 

khjpup I NtWghL rkd;ghLfs; n <N tiu ,e;j khjpup nry;YgbahFk;.

tuTfs; ve;j xU tof;fpYk; N id tpl kpfhJ. ,e;j khjpup gy;NtW 
eltbf;iffs; cs;sd>

1

11.
1o NP ρ

ρ +

−
=

−  ,g;NghJ
 1λ λρ

µ µ
 

= > 
   mDkjpf;fg;gLfpwJ.

1

12.
1

N
N NP ρ ρ

ρ +

−
=

−  n f;F = 0, 1, 2, ... N

0
0

3.
N

n
S

n
L P nρ

=

= ∑
			 

4. q sL L λ
µ

= −

5. / 6. /S S q qW L W Lλ λ= = 	
	 6. /q qW L λ=
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tupir Nfhl;ghL vLj;Jf;fhl;L 12.5: xU ,uapy; gpupg;G Kw;wj;jpy;> ruf;F uapy;fs; 

ehnshd;Wf;F 30 uapy;fs; tPjk; te;J nry;fpd;wd. ,iltUif 

Neuk; xU mLf;Ff;Fwp gfpu;T kw;Wk; Nrit Neuk; vd;W epidj;J 

nfhs;Sq;fs;. NkYk; 36 epkplq;fSld; mjpNtfkhdjhf fUjg;gl 

Ntz;Lk;. fzf;fpLf>

(i)	 Kw;wk; fhypahf ,Uf;f epfo;jfT.

(ii)	 ruhrup tupirapd; ePskhdJ Gwj;jpy; cs;s xd;gJ 

uapy;fspd; cauk; vd;W fUJfpwJ.

jPu;T: khjpup II f;F

nfhLf;fg;gl;l>	
30 1 1,

60 24 48 36
λ µ= = =

×

	

36 0.75
48

λρ
µ

= = =

(i)	 tupir fhypahf ,Uf;f epfo;jfT>

0 1

1
1 NP ρ

ρ +

−
=

− , 
vq;Nf N = 9

( )9 1
1 0.75 0.25 0.266

0.941 0.75 +

−
= = =

−

(ii)	 ruhrup tupir ePsk; toq;fg;gLfpwJ>

1
0

1
1

N
n

s N
n

L nρ ρ
ρ +

=

−
=

− ∑

( )
9

10
0

1 0.75
1 0.75

n

n
nρ

=

−
=

−
∑

0.266 9.58 2.55 3trains= × = 

(Njhuhakhf)

cjhuzk; 12.6: xU Kbntl;Lk; filapy; 10 thbf;ifahsu;fSf;F 

kl;LNk ,lkspf;f ,lk; cs;sJ. xU Neuj;jpy; xNu xU egu; 

kl;LNk Nrit nra;a KbAk;.xU thbf;ifahsu; filf;F te;jhy; 

mij KOikahff; fz;Lgpbj;jhy; mLj;j filf;F nry;fpwhu;.  

thbf;ifahsu;fs; ruhrupahf tPjk; λ = 10 ,y; Njhuhakhf tUfpwhu;fs;.
ruhrupahf 1 / μ = thbf;ifahsu; xd;Wf;F 5 epkplq;fs; vjpu;kiw 
mjpNtfkhdJ.P0 kw;Wk; PnIf; fz;Lgpbf;fTk;.

jPu;T: nfhLf;fg;gl;l, 10 110, ,
60 5

N λ µ= = =

5
6

λρ
µ

= =
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( )0 1111

1 1 5 / 6
1 1 5 / 6

P ρ
ρ
− −

= =
− −

0.1667 0.1926
0.8655

= =

( ) [ ]

1

10

1
1

5 50.1926 0.1926 10
6 6

N
n N

N

P

N

ρ ρ
ρ +

 −
=  − 

   = × = =   
   



vLj;Jf;fhl;L 12.7: xU fhu; epWj;Jkplj;jpy; 5 fhu;fs; cs;sd. 

fhu;fspd; tUif xU kzp Neuj;jpw;F 10 vd;w ruhrup tPjj;jpy; 

cs;sJ. fhu; epWj;Jkplj;jpy; xt;nthU fhu; nrytpLk; fhyj;jpd; 

ePsk; 0.5 kzp Neu vd;gjd; mLf;Fj;njhlu; tpepNahfk; MFk;. fhu; 

epWj;Jkplj;jpy; ruhrupahf vj;jid fhu;fs; cs;sd?

jPu;T: 	nfhLf;fg;gl;l 
10 0.5 1 15,
60 60 2 60 120

20

N λ µ

λρ
µ

= = = = = =
×

= =

0 1 6

1 1 20 19
1 1 20 63999999NP ρ

ρ +

 − − −
= = = − − − 

72.9692 10−= ×

( ) ( )
5

7
0

0 0
2.9692 10 20

6.6587 7

N
nn

s
n n

L P n nρ −

= =

= = ×

=

∑ ∑


12.4	 khd;Nl fhu;Nyh cUtfg;gLj;Jjy; gad;gLj;jp Gjpa 

jahupg;G ntspaPl;L rpf;fy;fs;

N`bd; epWtdk; fhUf;F mUfhikapy; ,Uf;Fk; kfpOe;jpd; 

neUf;fk; Fwpj;J vr;rupf;Fk; tifapy;> Gjpa fUtpia thfdk; %yk; 

mwpKfg;gLj;j jpl;lkpl;Ls;sdu;. jahupg;ig tsu;f;f ,uz;L ntt;NtW 

nghwpapay; cj;jpfs; cs;sd. ,e;j> ,uz;L ntt;NtW epfo;jfT 

tsu;r;rp Neuk; gpd;tUkhW:

tsu;r;rp Neuk; khjq;fspy; cj;jp I cj;jp II
6 0.21 0.42

9 0.38 0.35

12 0.41 0.23

cj;jp 1 6>00,000 KjyPL Njitg;gLk;> ̀ 7.5 xU myF vd khWk; 

nryT Vw;gLk;. cj;jp 2 rk;ge;jg;gl;l Gs;sptptuq;fs; ̀ 15>00,000 kw;Wk; 
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tupir Nfhl;ghL `6.75. jahupg;G `10-f;F tpw;gid nra;Ak;. tpw;gid msT tsu;r;rp 

Neuj;ij nghWj;jJ> gpd;tUk; epfo;jfT gfpu;T:

myF tpw;gid njhFjp tsu;r;rp Neuk;

6 9 12

1,00,000
15,00,000

0.21

0.79

0.38

0.62

0.51

0.49

gpd;tUk; rPuw;w vz;fis vLf;Fk; xt;nthU nghwpapay; 

%Nyhghaj;jpw;Fk; Gjpa jahupg;ig mwpKfg;gLj;j 5 Nrhjidfs; 

elj;jTk;: 49> 67> 06> 30 kw;Wk; 95 Mfpa ,uz;bw;Fk; %Nyhghak; 

I kw;Wk; 01> 10> 70> 80 kw;Wk; 66 Mfpa ,uz;bw;fhd %Nyhghak; 

,uz;lhk; tsu;r;rp njhFjp tpw;gid msT Mfpatw;wpy; cs;sJ.

Kjypy; ehk; xl;Lnkhj;j epfo;jfT tpepNahfk; kw;Wk; rPuw;w 

vz; tuk;ig cUthf;f Ntz;Lk;. tsu;r;rp Neu cj;jp thupahf> ,U 

cj;jpfs; Fwpj;J>

tsu;r;rp Neuk; cj;jp; I cj;jp; II
P Cu.P t vz; P Cu.P t vz; 

6 0.21 0.21 00-20 0.42 0.42 00-41

9 0.38 0.59 21-58 0.35 0.77 42-86

12 0.41 1.00 59-99 0.23 1.00 77-99

mNj Nghy;> xl;Lnkhj;j tha;g;G kw;Wk; tpw;gid njhFjp rPuw;w 

vz; tPr;R Njit tupir Nfhl;ghL. ,ijNa fPNo nfhLf;fg;gl;Ls;sJ.

tpw;gid 

njhFjp

tsu;r;rp Neuk;

6 khjq;fs; 9 khjq;fs; 12 khjq;fs;

P Cu.P R Nos P Cu.P R 
Nos

P Cu.P R Nos

10,00,000 0.21 0.21 00-20 0.38 0.38 00-37 0.51 0.51 00-50

15,00,000 0.79 1.00 21-99 0.62 1.00 38-99 0.49 1.00 51-99

,g;NghJ cUtfg;gLj;Jjy; ,aq;f Ntz;Lk;. ehk; 

nfhLf;fg;glhtpl;lhy;> ml;ltizapy; ,Ue;J R. vz;izg; gbf;f 

Ntz;Lk;. Mdhy;> cj;jp uPjpapy; ehk; rPuw;w vz;fisf; nfhLf;fpNwhk;. 

vdNt> ehk; mtw;iw vLj;Jf;nfhs;fpNwhk;.

cj;jp 1: R.vz;fs; 49> 67> 06> 30 kw;Wk; 95

nfhLf;fg;gl;l Neuk; kw;Wk; njhlu;Gila tpw;gid njhFjp tUkhW:

t vz; tsu;r;rp Neuk; tpw;gid njhFjp

49 9 15,00,000
67 12 15,00,000
06 6 10,00,000
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30 9 10,00,000
95 12 15,00,000

,NjNghy; cj;jp II f;F> cUtfg;gLj;jg;gl;l mgptpUj;jp 

Neuj;ijAk;> mjDld; njhlu;Gila tpw;gid msTfisAk; t vz; 

toq;fyhk;.

cj;jp II: R. vz;fs; 01> 10> 70> 80 kw;Wk; 66.

t vz; tsu;r;rp Neuk; tpw;gid njhFjp

01 6 10,00,000
10 6 15,00,000
70 9 15,00,000
80 12 10,00,000
66 9 15,00,000

,g;NghJ ,uz;L cj;jpfspd; kjpg;G nfhz;L kjpg;gPL nra;ayhk;. 

gpd;tUk; milT gad;gLj;jg;gLfpwJ.

kjpg;G = [(tpw;gid tpiy – khWk; nryT) × njhFjp]/KjyPL

nray;jpwd; eltbf;iffSf;F Vw;g> ruhrup FwpaPl;bd; 

vz;zpf;ifia vLj;Jf; nfhs;syhk;

cj;jp I
tpw;gid tpiy – khWk; nryT = `10 – 7.5 = `2.5.

KjyPL = `6>00000

njhFjp Xl;lj;jpw;F Xl;lk; khWgLfpwJ. Mifahy; kjpg;Gk; 

Xl;lj;jpw;F Xl;lk; khWgLfpwJ

Xl;lk; kjpg;G 1 = (2.5 × 15>00>000)/6>00>000 = 6.25
Xl;lk; 2 = (2.5 × 15>00>000)/6>00>000 = 6.25
Xl;lk; 3 = (2.5 × 10>00>000)/6>00>000 = 4.16
Xl;lk; 4 = (2.5 × 10>00>000)/6>00>000 = 4.17
Xl;lk; 5 = (2.5×15> 00000)/6>00000 = 6.25

nkhj;jk; = 27.08
ruhrup = 5.416

cj;jp II
tpw;gid tpiy – khWk; nryT = `10 – 6.75= `3.25
KjyPL				   = `15,00,000
Xl;lk; tiu njhFjp khWgLk;.

kjpg;G Xl;lk;1 =(3.75 × 10,00,000) / 15,00,000 = 2.5
Xl;lk; 2 = (3.75 × 10,00,000) / 15,00,000 = 2.5
Xl;lk; 3 = (3.75 × 15,00,000) / 15,00,000 = 3.75
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tupir Nfhl;ghL Xl;lk; 4 = (3.75 × 15,00,000) / 15,00,000 = 3.75
Xl;lk; 5 = (3.75 × 15,00,000) / 15,00,000 = 3.75

nkhj;jk; = 16.25
ruhrup = 3.25

cj;jp I cj;jp IItpl jFjpahdJ
vLj;Jf;fhl;L 12.8: xU tu;j;jfu; gpd;tUk; epfo;jfT urPJfs; kw;Wk; 

khjhe;jpu nuhf;f nryTfis nfhz;Ls;shu;.

tuTfs; (` yl;rk;)	 :	 15	 16	 17	 18	 19	 20

epfo;jfT		  :	 0.30	 0.25	 0.15	 0.15	 0.10	 0.05

nryTfs; (` yl;rk;)	:	 13	 14	 15	 16	 17	 18

epfo;jfT		  :	 0.15	 0.20	 0.25	 0.20	 0.15	 0.05

tpahghupaplk; ̀ 2 yl;rk; jpwg;G epYit cs;sJ. mLj;j tha;g;gpy; 

rup nra;ag;gl Ntz;ba Nky;tiug;gw;W trjpia itj;Jf;nfhs;Nthk;. 

Mz;L fhyj;jpy; Fiwe;j msT> mjpfgl;r epiy kw;Wk; nuhf;f 

,Wjp epiyia fz;lwpf.

jPu;T:

gbKiw 1: khjhe;jpu Gs;sptptuq;fs; toq;fg;gl;L> tUlhe;jpu 

epiyg;ghL> Fiwe;jgl;rk; 12 Xl;lk; vLf;fg;gl Ntz;Lk;. ,e;j 12 

Xl;lk;> gjpT vz; ngWjy; nrYj;JjYf;fhd N[hbfshf ,Uf;fyhk;: 

15:48> 20:98> 73:06> 60:45> 44:15> 18:19> 58:15> 61:67> 18:90>

00:58> 32:68 kw;Wk; 65:73.

gbKiw 2: jpuz;l epfo;jfT kw;Wk; gjpT vz; xg;gilg;G

ngWjy; nrYj;Jjy;

kjpg;G P Cu.P gjpT 

vz;

kjpg;G P Cu.P t vz;

15 0.30 0.30 00-29 13 0.15 0.15 00-14

16 0.25 0.55 30-54 14 0.20 0.35 15-34

17 0.15 0.70 55-69 15 0.25 0.60 35-39

18 0.15 0.85 70-84 16 0.20 0.80 60-79

19 0.10 0.95 85-94 17 0.15 0.95 80-94

20 0.05 1.00 95-99 18 0.05 1.00 95-99

,g;NghJ cUtfg;gLj;Jjy; Xl;lq;fs; gpd;tUkhW:

khjk; t. vz;. 

ngWjy;

njhlu;Gila 

ngWjy;

ngWjy; 

kw;Wk; 

Ke;ija 

%ly;

t. vz;. 

nrYj;Jjy;

nrYj;Jjy; ,Wjp 

,Ug;G

Nky; 

tiug;gw;W

1 15 15 15 + 2 = 17 48 15 17–15= 2 0

2 20 15 15 + 2 = 17 98 98 0 1

3 73 18 18 + 0 = 18 06 13+1 18-14-4 0
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5 44 16 16 + 6 = 22 15 14 22 – 14 = 8 0

6 18 15 15 + 8 = 23 19 14 23 – 14 = 9 0

7 58 17 17 + 9 = 26 15 14 26 – 14 =12 0

8 61 17 17 + 12 = 29 67 16 29 – 16 =13 0

9 18 15 15 + 13 = 28 90 17 28 – 17 =11 0

10 00 15 15 + 11 = 26 58 15 26 – 15 =11 0

11 32 16 16 + 11 = 27 68 16 27 – 16 =11 0

12 65 17 17 + 11 = 28 73 16 28 – 16 =12 0

Mz;L ,Wjpapy;> `12 yl;rk; &gha; nuhf;f ,Ug;G cs;sJ. 8 

tJ khjj;jpd;NghJ `13 yl;rk; ifapy; cs;sJ. `1 ,yl;rk; tiu 2 
tJ khjj;jpy; kpff; Fiwthd Gs;sp. mLj;j khjj;jpy; Nky;tiug;gw;W 

jpUk;gg; ngWfpwJ.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. tupir tiuaW.

2. tupir fl;Lg;ghL FCFS vd;why; vd;d?
3. SIRO vd;why; vd;d?
4. Vkhw;Wk; Kaw;rpfs; vd;why; vd;d? 

12.5	 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1.	Nritf;fhf fhj;jpUf;Fk; thbf;ifahsu;fspd; vz;zpf;if 

tupir. ,J gzpahw;Wk; egu;fisNah thbf;ifahsu;fisNah 

Nru;f;fhJ.

2.	FCFS tupirKiw xOq;FgLj;jypy;> mtu;fspd; tUiff;F 

Vw;g xU egu; toq;fg;gLfpwhu;. Kjypy; tUgtu;fs; Kjypy; 

gzpahw;wg;gLthu;fs;.

3.	SIRO vd;gJ thbf;ifahsu;fspd; tUifiaj; jtpu;j;J rPuw;w 
tupirapy; Nritia mspf;fpwJ.

4. thbf;ifahsuhy; fhl;lg;gLk; xU tif elj;ij> Vkhw;Wjy;. 

mtu; xU tupirapy; ,Ue;J NtnwhUtiu efu;j;Jk;NghJ 

tpiuthd Nritia vjpu;ghu;f;fpwhu;fs;.

12.6	 RUf;fk;

•• tupirapy; fhj;jpUf;Fk;NghJ thbf;ifahsu;fs; vt;thW 

Nritia toq;fpAs;shu;fs; vd;gij xOq;FgLj;Jjy;. xU 

tupir cUthFk;NghJ kw;Wk; Fwpg;gpl;l Nrit xspaiy 

thbf;ifahsu;fs; rpy tupirahf toq;Fthu;fs;: FCFS my;yJ 

FIFO, LIFO my;yJ LCFS, SIRO kw;Wk; Kd;Dupik tupir.
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tupir Nfhl;ghL •• FCFS my;yJ LIFO ,y;> thbf;ifahsu;fs; tUifiag; 

nghWj;J toq;fg;gLthu;fs;. Kjypy; te;jtu;fs; Kjypy; 

fye;Jnfhs;fpwhu;fs;. LIFO NtWgl;l xU tbtj;ij gpd;gw;WfpwJ 
kw;Wk; filrpahf tUgtu; Kjypy; gzpahw;wg;gLfpwhu;. ,e;j 

xOq;FKiw Ntiytha;g;gpy; fhzg;gLfpwJ. filrpahf tUk; 

gzpahsu; Kjypy; nry;y Ntz;Lk;.

•• SIRO xU tupir fl;Lg;ghL Nrit xOq;fw;w tupirapy; 

toq;fg;gLfpwJ. vq;Nf Nrit rPuw;w epiyapy; toq;fg;gLfpwNjh> 

Kd;Dupik tupirapy; thbf;ifahsu;fs; jq;fs; gjtp kw;Wk; 

epiy my;yJ kjpg;G Mfpatw;iwg; nghWj;J rpy Kd;Dupikfis 

toq;Ftjw;F xU tupirapy; cs;s fl;Lg;ghLKiwia 

Fwpg;gpLfpd;wdu;. tUif ,e;j fl;Lg;ghl;il nghWj;J nraypy; 

,y;iy.

•• tu;j;jf jPtpuk; vd;gJ ruhrup tPj tuk;gpd; tpfpjkhFk;. 

tu;j;jf jPtpuj;jpd; myF vu;yhq; MFk;. tupirahf;f Kiw> 

tUtha; tpfpjk;> thbf;ifahsu;fSf;F toq;fg;gLk; Nritfs;> 

NritfSf;fhd xspay; kw;Wk; tupirahf;f xOq;FKiw 

Mfpatw;iwg; nghWj;J epfo;jfit tptupf;Fk; fzpj khjpupfs; 

vd tupirg;gLj;Jk; mikg;Gfs; Fwpg;gpLfpd;wd.

•• xU tupir Kiw mbg;gilapy; ehd;F $Wfs; cs;sd. ,it> 

thbf;ifahsu;fSf;F tUif jUk; Kiw> Nritafq;fspd; 

vz;zpf;if> thbf;ifahsu; Nrit kw;Wk; thbf;ifahsu; 

elj;ij Mfpatw;iwg; gpd;gw;Wtjw;fhf tupir xOq;FKiw 

Nghd;w Nrit Kiw gpd;gw;wg;gLfpwJ.

•• tUif Kiw xU fhy ,ilntspapy; tUk; thbf;ifahsu;fspd; 

epfo;jfT MFk;. ,J Nrit khjpup topfisg; gw;wp 

nrhy;fpwJ kw;Wk; Nritfis toq;f toptif nra;fpwJ. 

thbf;ifahsu;fSf;fhd Nritfis Nrkpf;Fk; Nrit xspay; 

vz;zpf;if gw;wpAk; ,J njuptpf;fpwJ. thbf;ifahsu;fSf;F 

toq;fg;gLk; tupiriag; gw;wp tupir xOq;FKiw $WfpwJ.

•• tupirahf;f Kiwapd; kpf Kf;fpakhd mk;rk; thbf;ifahsu; 

elj;ijfs; MFk;. rpy thbf;ifahsu;fs; tupiria tpl;L 

ntspNaWfpwhu;fs;. NkYk;> kpf mjpfkhd fhyk; fhj;jpUf;f 

Ntz;b cs;sJ.

•• tupirapy; rpy Neuq;fspy; epw;Fk; thbf;ifahsu;fs; tupir 

apy; NkYk; fhj;jpUf;f fbdkhf ,Ug;gijf; fz;lwpe;J> 

tupirg;gLj;Jtij (gpd;thq;Fjy;) fz;Lgpbj;Js;sdu;.

•• rpy Neuq;fspy;> Vkhw;Wk; Kaw;rpfs; vd;wiof;fg;gLk; gy Nrit 

xspaiyfs; cs;sd. mg;NghJ thbf;ifahsu;fs; kw;nwhU 

fhj;jpUg;G tupirapy; ,Ue;J efu;j;J nry;fpwhu;fs; vd;W 

fz;lwpag;gl;Ls;sJ. tpiuthd Nritiag; ngWk; ek;gpf;ifapy; 

kf;fs; xU tupirapy; ,Ue;J kw;nwhU ,lj;jpw;Fr; nry;tjw;F 

Kay;fpwhu;fs;. ,ij xU gy;nghUs;mq;fhbapy; fhzyhk;.
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tupir Nfhl;ghL•• xU tupir Kiw> epiyaw;w epiyapy;> Neuk; rhu;e;J ,af;f 

nray;gLk; gz;Gfs; MFk;. ,e;j Kiwik elj;ij Neuk; 

rhu;e;J ,y;iy vd;why;> mJ epiyahd epiyapy; ,Ug;gjhf 

$wg;gLfpwJ. N thbf;ifahsu;fs; xU epfo;jftpy; ,Ue;jhy; 
mJ xU Neu t rhu;G mikg;G Pn %yk; Fwpf;fg;gLfpwJ. kw;Wk;(t) 
Neuj;jpw;Fs;NsNa RahjPdkhd Pn vd Fwpg;gplg;gLfpwJ.
•• fzpj khjpup I [(M / M/1): (∞ / FCFS)] tUifia Fwpf;fpwJ.
mjpNtf Neu ,ilntsp> Gwg;ghL (Nritiag; ngw;w gpwF)> 

xw;iw Nritafk;> vy;iyaw;w jpwd; kw;Wk; FCFS tupir 

xOq;FKiwia fhl;LfpwJ.

•• khjpup II ,y; [(M / M / 1): (N / FCFS)] jpwd; jtpu vy;yhNk 
xNukhjpupahFk;. ,e;j khjpupapy; jpwd; tiuaWf;fg;gl;Ls;sJ.

12.7	 Kf;fpa fUj;Jg;gbkq;fs;

•• tUif myF: Nritiag; ngWk; njhFjp tUifj; njhFjp 

vd miof;fg;gLfpwJ. tUif myF xU egu;> xU ,ae;jpuk;> 

xU thfdk; Kjypad vLj;J tUfpwJ ,itnay;yhk; rpy 

tifahd Nrit MFk;.

•• ruhrup Nrit tpfpjk;: xU thbf;ifahsiu re;jpf;Fk; Nrit 

Neuk; xU vjpu;kiw mLf;Ff;Fwp (tPjk;) guty; MFk;. mit 

gpd;tUkhW> Fwpg;gpl;l fhy ,ilntspapy; thbf;ifahsu;fspd; 

vz;zpf;ifahy; ruhrup Nrit tpfpjk; vd toq;fg;gLfpwJ 

kw;Wk; μ vd Fwpf;fg;gLfpwJ.
•• khjpup I [(M /M /1):( ∞ /F C F S )]: ,J gha;]d; tUif (mLf;Ff;Fwp 

guty;), (tUlhe;j Nrit Neuk;)> xw;iw Nritafk;> Kbtw;w 

jpwd; kw;Wk; Kjy; tUiff;F Kjy; Nrit my;yJ Nrit 

fl;Lg;ghL.

12.8	 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1.	vg;gb tupir cUthfpwJ?

2.	tUifiag; gw;wp vOJf

3.	ruhrup Nrit tPjj;jhy; vd;d Gupe;Jnfhs;sg;gLfpwJ?

4.	Nghf;Ftuj;J jPtpuk; vd;why; vd;d?

5.	FwpaPl;ilg; gad;gLj;jp xU tupir tbtk; vt;thW 

Fwpf;fg;gLfpwJ?
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tupir Nfhl;ghL neL tpil tpdhf;fs;

1. kf;fs; xU kzp Neuj;jpw;F 25 tUif tPjk; gha;]dpd; 

jpiuauq;F rPl;L ikaj;jpw;F tUfpwhu;fs;. Nrit Neuk; ,uz;L 

epkplq;fs;. fzf;fpl>

(i) fhj;jpUf;Fk; tupapy; ruhrup vz;zpf;if.

(ii) ruhrup fhj;jpUf;Fk; Neuk;.
(iii) gad;ghl;Lf; fhuzp

2. xU kdpjd; KbjpUj;Jk; filapy;> thbf;ifahsu;fs; gha;]d; 

gb tUfpwhu;fs;. ruhrup Kb ntl;Lk; Neuk; 5 kzpNeuk; kw;Wk; 

xUtUf;F Kb ntl;ly; Neuk; 10 epkplq;fs; Mfpatw;Wld; 

tpepNahfk; mLf;Ff;Fwp (tPjk;) gutyhf;fg;gl;lJ. mJ 

mtuJ rpwe;j ew;ngaupd; fhuzkhf> thbf;ifahsu;fs; 

vg;NghJk; fhj;jpUf;f jahuhf ,Ug;gjhff; fUjg;gLfpwJ. 

gpd;tUtdtw;iw fzf;fpl

(i)	 Kb ntl;Ltjw;F, filapy; thbf;ifahsu;fspd; ruhrup 
vz;zpf;if kw;Wk; fhj;jpUf;Fk; thbf;ifahsu;fspd; 

ruhrup vz;zpf;if fzf;fplTk;.

(ii)	 xU rjtPj Neuk;> xU tUifia fhj;jpUf;f itf;fhky; 

rupahf elf;f KbAk;.

(iii)	 KbjpUj;Jk; ehw;fhyp fpilg;gjw;F Kd; fhj;jpUf;f 

Ntz;ba thbf;ifahsu;fspd; rjtPjk;.

3.	kfpOe;Jfs; 1/2 epkplq;fSldhd tpupthd cs;-tUif Neuk; 

nfhz;l xU fy;nyz;nza; thq;Fk; Foha; epWtdj;jpw;F 

tUfpd;wJ. fy;nyz;nza; toq;Ftjw;F ruhrupahf 1/5 epkplk; 
kfpOe;jpy; ,Uf;fpwhu;. kw;Wk; Nrit Neuk; mLf;Ff;Fwp (tPjk;) 

gutyhf;fg;gLfpwJ. jPu;khdpf;f>

(i)	 Nrit ngw fhj;jpUf;Fk; kfpOe;Jfspd; ruhrup 

vz;zpf;if

(ii)	 tupirapy; ruhrup kfpOe;Jfspd; vz;zpf;if.

(iii) Neuj;jpd; tpfpjk;> ,jpy; Foha; nra;Ak; Kiw jdpj;J 

,Uf;Fk;.

4.	xU Nrit ikaj;jpw;F ruhrup tUif tPjk; 1 kzp Neuj;jpw;F 

3 MFk;. ruhrup Nrit Neuk; xU Nritf;F 10 epkplq;fs; 

vd fz;lwpag;gl;Ls;sJ. gha;]d; tUif kw;Wk; mLf;Ff;Fwp 

(tPjk;) Nrit Neuk;. fz;Lgpbf;fTk;,
(i)	 ,e;j Nrit trjpf;F gad;ghL fhuzp.

(ii)	 mikg;gpy; ,uz;L myFfspd; epfo;jfT.

(iii)	 mikg;gpy; vjpu;ghu;f;fg;gLk; myFfspd; vz;zpf;if.

(iv)	 xU thbf;ifahsu; mikg;gpy; nrytpl Ntz;Lk; vd;W 
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tupir Nfhl;ghLvjpu;ghu;j;j epkplq;fs;.

12.9	 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghl;L Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

kfd;fs;.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghl;L Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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jPu;T Ma;T 

myF 13 jPu;T Ma;T

mikg;G

13.0 mwpKfk;

13.1 Nehf;fq;fs;

13.2 KbT gFg;gha;T: fUj;J kw;Wk; tiuaiw 

13.2.1 jPu;T fhZk; nray;Kiw 

13.3 Cjpak; kw;Wk; ,og;G ml;ltiz jahu; nra;jy; 

13.4  cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

13.5 RUf;fk;

13.6 Kf;fpa fUj;Jg;gbkq;fs;

13.7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

13.8 NkYk; gbf;f

13.0 mwpKfk;

xU Nkyhsuhy; vLf;fg;gl;l KbT xU tpahghuj;jpd; kPJ ngUk; 

tpisTfis Vw;gLj;Jk;. KbTfs; ,uz;L tifg;gLk;: je;jpukhd 

kw;Wk; cj;jpfs;. je;jpukhd KbTfs; FWfpa fhyj;jpw;F tpahghuj;ij 

ghjpf;fpd;wd> mNjrkaj;jpy; cj;jpfspd; KbTfs; kpf ePz;l tpisT-

fis nfhz;bUf;fpd;wd. rupahd Kbit vLg;gjw;F> epu;thfpfs; 

xl;Lnkhj;jkhf tpahghuj;ij ghjpf;Fk; fhuzpfis gFg;gha;T nra;a 

Gs;spapay; Kiwfisg; gad;gLj;Jfpd;wdu;. jPu;khdfukhd kw;Wk; 

epfo;jfT KbT khjpupfs; gw;wp ePq;fs; mwpe;Jf; nfhs;s KbAk;. 

Kd;$l;bNa fzprkhd khjpupfs; nfhz;l KbTfis vLj;Jf;nfhs;s 

Ntz;Lk;> rpy tpjpKiw my;yJ epge;jidfSf;Fg; gpd;dhy; ,Uf;f 

Ntz;Lk;. xU KbntLf;Fk; nray;Kiw EMV (vjpu;ghu;j;j gz kjpg;gPL) 

kw;Wk; EOL (vjpu;ghu;f;fg;gl;l tha;g;G ,og;G) mghaj;ij cs;slf;fpa 

epr;rakw;w R+o;epiyfSf;fhd msTNfhy;fis Vw;Wf;nfhs;fpwJ.

13.1 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;>

•• KbT gFg;gha;T fUj;J kw;Wk; tiuaiwfis tptupf;f KbAk;.

•• gzk; nrYj;Jjy; kw;Wk; ,og;G ml;ltizfs; gw;wp tpthjpf;f 

KbAk;.

•• KbntLf;Fk; nray;Kiwia tpsf;f KbAk;.

•• Cjpak; vjpu;ghu;f;fg;gLk; kjpg;ig Muha KbAk;.
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jPu;T Ma;T 13.2 KbT gFg;gha;T: fUj;J kw;Wk; tiuaiw

KbT vLj;jy; vd;gJ tho;f;ifapy; xU md;whl epfo;Kiw. ,J xU 

Nkyhsupd; Kf;fpa gq;fhFk;. xU Nkyhsuhy; vLf;fg;gl;l KbthdJ 

tzpfj;jpd; kPJ kpFe;j jhf;fj;ij Vw;gLj;jpAs;sJ. rupahd KbTfis 

ed;elj;ij tpistpf;Fk; kw;Wk; jtwhd xU NguopT ep&gpf;f $Lk;.

KbTfs; jpl;lkpl;l KbT, nray;jpl;l KbT vd ,uz;L  

tiffshfg; gpupf;fyhk;. jpl;lkpl;l KbTfs; FWfpa fhyj;jpy; 

njhopiy ghjpf;Fk;. nray;jpl;lq;fspd; KbTfs; vd;git tzpfj;jpd; 

Nghf;fpy; mjpfkhd tpisTfis mile;Js;sd.

,e;j ehl;fspy;> xt;nthU mikg;gpYk; ngupa my;yJ  

rpwpajhf ,Ue;jhYk;> cau; epu;thfj;jpy; cs;s egu; xU rpy Kbit 

vLg;gJ mtrpak;> Vnddpy; mtuJ fl;Lg;ghl;Lf;F jhz;ba rpy 

epfo;Tfs; mtuJ KbTfs; mtUf;F tUj;jkilar; nra;ayhk;. 

,e;j JUjpU\;ltrkhd rk;gtq;fs; elf;fpwjh ,y;iyah vd;gJ 

epr;rakw;wJ. ,j;jifa R+o;epiyfspy;> Gs;sptptu Kiwfs; 

gad;gLj;Jtjd; %yk; rpwe;j Kbit vLf;f KbAk;. ,e;j Kiwfs;> 

xU Fwpg;gpl;l gpur;ridf;F mtu; vLj;j Kbit tUj;jg;glf; $ba 

msTf;F Fiwf;f Kaw;rp nra;fpd;wd.

KbntLf;Fk; nray; kdpj ciog;gpd; kpf cau;e;j eltbf;ifapy;; 

xd;whFk;.

Ma;tpd; fPo; cs;s gpur;rpid gpd;tUk; mk;rq;fspd; mbg;gilapy; 

xU khjpupia Fwpg;gplyhk;:

(i) KbT vLg;gtu;. jPu;khdk;- KbntLf;Fk; nghWg;ig ,e;j 

KbntLg;gtNu nghWg;Ngw;fpwhu; mjhtJ> rhj;jpakhd rpy 

njhFg;Gfspy; ,Ue;J xd;iwj; Nju;e;njLf;f Ntz;Lk;.

(ii) rl;lq;fs;. nray;fs; KbntLf;Fk; jahupg;ghsu;fSf;F 

fpilf;ff;$ba nray;jpl;lq;fspd; khw;wPl;Lfs; MFk;. 

,e;j Kbit ,uz;L my;yJ mjw;F Nkw;gl;l khw;wPl;Lfs; 

eltbf;iffSf;F ,ilNa Nju;T nra;a Ntz;Lk;. xU 

Nehf;fk; miltjw;F ,e;j khw;wPl;il rpwe;jjhf;FtJjhd; 

gpur;rpidahf cs;sJ. 

(iii) epfo;T. epfo;Tfs; vd;gJ Nehf;fq;fs; Fwpj;j rhjidia 
ghjpf;Fk; epfo;thFk;. ,e;j epiyfs; ,aw;if my;yJ  

tpisTfs; vd;Wk; miof;fg;gLfpd;wd. ,e;j 

epfo;Tfs; xd;iw xd;W tpyf;Fk; kw;Wk; KOikahd  

tpisTfspd; njhFg;ghFk;> ,J KbntLj;j R+oypd; 

rhj;jpakhd elj;ijia tptupf;fpd;wd. KbT vLg;gtUf;F 

ve;j Kbit vLf;f KbAk; ve;j KbitAk; vLf;f 

KbahJ> NkYk; xt;nthd;wpd; re;ju;g;g R+o;epiyapYk; 

cs;shu;e;j epfof;$baitia kl;LNk ,izf;f KbAk;.

(iv) Cjpa gl;bay;. xU Cjpa gl;bay; xU nghUshujhuj;jpd; 

gpur;rpidia gpujpgypf;fpwJ> mjhtJ tUtha; kw;Wk; xU 
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jPu;T Ma;T Fwpg;gpl;l tpistpd; eltbf;if njhlu;Gila nryTfs;. 

,J nfhLf;fg;gl;l epiyikapd; fPo; ,yhgk; my;yJ 

nryTfis Vw;gLj;Jk; xU mwpf;if MFk;. xU Fwpg;gpl;l 

jd;ik nfhz;l xU Fwpg;gpl;l cj;jpapd; Kbit vLg;gtu; 

Vw;Wf;nfhs;tjhf> ,e;j Cjpa msT tbtj;jpd; tpisT 

vd;W $wyhk;.

(v) tha;g;G ,og;G ml;ltiz. xU tha;g;G ,og;G vd;gJ rpwe;j 

rhj;jpakhd eltbf;if vLf;f jtwpdhy; Vw;gLk; ,og;G 

MFk;. ,ay;ghf Vw;gLk; xt;nthU epiyf;Fk; tha;g;G 

,og;Gfs; fzf;fplg;gLfpwJ. ,ay;ghf xU Fwpg;gpl;l 

epiyikapd; fhuzkhf> rpwe;j nraiy ehk; jPu;khdpf;f 

KbAk;. xU Fwpg;gpl;l ,ay;G epiy xU nraYf;fhd 

tha;g;G ,og;G vd;gJ me;jr; nraYf;fhd Cjpak; kw;Wk; 

Nju;e;njLf;fg;gl;l rpwe;j nraypd; Cjpak; Mfpatw;wpw;Fk; 

cs;s NtWghL MFk;.

	 ve;jnthU KbntLf;Fk; gpur;ridapYk;> KbntLf;Fk; 

nray;Kiw> khw;W tpisnghUshd nray;KiwapypUe;J Nju;T 

nra;ag;gl Ntz;Lk;> NkYk; mJ rpwe;j tpisit mspf;fpwJ. 

xt;nthU Nju;tpd; tpisTfSk; cWjpAld; ,Ue;jhy;> 
KbntLg;gtu; vspjhf KbTfis vLf;f KbAk;. Mdhy;> 

cz;ikahd tho;f;if gpur;ridfspy;> KbT-vLg;gtuhy;> 

epr;rakw;w R+o;epiyfis rkhspf;f KbntLf;f Ntz;Lk;.

13.2.1 KbT vLf;Fk; nray;Kiw

cWjpapd; fPo; KbT vLj;jy;.

,e;j tof;fpy;> KbntLf;Fk; xt;nthU khw;W my;yJ KbTj; Nju;tpd; 

tpisTfisAk; cWjpahff; nfhz;Ls;sJ. ,aw;ifapd; xU epiy 

kl;LNk mtuJ Nehf;fj;jpw;fhf njhlu;GilaJ vd;W KbntLg;gtu; 

fUJfpwhu;. ,e;j ,ay;ghd jd;ikia  fhz> Njhw;wk; kw;Wk; mjd; 

epfo;T Nghd;w KOikahd mwpit vLj;Jf;nfhs;fpwhu;.

cWjpaw;wjd; fPo; KbT vLj;jy;.

KbT vLg;gtu; ,ay;ghd gy epiyikfis vjpu;nfhs;Sk; NghJ> mtu; 

,ay;ghf ,e;j epiyikfspy; Vw;gLk; epfo;jfTf;fhd kjpg;Gfs; tu 

KbahJ vd;gjhy;> gpur;rid vd;gJ cWjpaw;w epiyapy; KbntLf;Fk; 

rpf;fy; MFk;. xU Gjpa jahupg;G re;ijapy; mwpKfkhFk; NghJ my;yJ 

Gjpa Miy mikf;fg;gLk; NghJ ,j;jifa R+o;epiyfs; vOfpd;wd. 

tzpfj;jpy;> ,ay;ghf gy rpf;fy;fs; cs;sd. ,q;F> KbntLf;Fk; 

MSikia ngUk;ghYk; KbT nra;Ak; jahupg;ghsu;fspd; MSik 

rhu;e;Js;sJ.

cWjpaw;w R+oy;fspy; KbntLf;Fk; fUtpf;F gpd;tUk; topKiwfs; 

cs;sd:
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jPu;T Ma;T (i) mjpfgl;r msTNfhy;: mjpfgl;rk; vd;w thu;j;ij> mjpfgl;r 

nrhw;nwhlu; MFk.; xU rhfrkhd kw;Wk; Mf;fpukpg;G KbT jahupg;ghsupd; 

mjpfgl;r Cjpak; tpistpf;Fk; tpisit Vw;gLj;Jk; nraiy Nju;T 

nra;ayhk;. xt;nthU eltbf;iff;Fk; fPo;f;fz;l KbntLf;fg;gl;l 

mjpff;Fiwe;jgl;r  mzpfspy; nfhLf;fg;gl;Ls;sgb gpd;tUkhW> 

gz;Gfspd; %d;W epiyfspd; %d;W rhj;jpakhd Cjpaq;fs; cs;sd:

gz;Gfspd; 

epiy

KbTfs;

A
1

A
2

A
3

S
1

220 180 100

S
2

160 190 180

S
3

140 170 200

xt;nthU Kbtpd; fPOk; mjpfgl;rk; (220> 190> 200). ,e;j %d;wpd; 

mjpfgl;rk; 220 MFk;. ,jd; tpisthf> mjpfgl;r msTNfhy; gb> 

Vw;fg;gLk; KbT A1 MFk;.

(ii) Fiwe;jmjpfgl;r msTNfhy;: Fiwe;jgl;rk; mjpfgl;rj;jpd; 

vjpnuhypahFk;. Fiwe;jgl;r msTNfhiyg; gad;gLj;Jtjd; %yk; 

,og;GfSf;F gjpyhf yhgq;fis ngwyhk;. ,og;Gf;fs; xt;nthU 

khw;W eltbf;iffSf;Fk; gz;G epiyfSf;Fk; ghjpf;fg;gLk; 

my;yJ ghjpf;fg;gLk; nryTfs; MFk;. Fiwe;jgl;r tpjp xt;nthU 

njhlUf;Fk; mjpfgl;r ,og;Gfis Fiwf;fpwJ. Fiwe;jgl;r 

vd;gJ Fiwe;jgl;rk; mjpfgl;r nrhw;nwhlupd; RUf;fkhFk;. gy;NtW 

eltbf;iffs; xt;nthd;wpd; fPOk; mjpfgl;r ,og;G kw;Wk; gy;NtW 

mjpfgl;r ,og;Gf;fspy; Fiwe;jgl;rk; njhlu;Gila eltbf;if 

Fiwe;j mjpfgl;r msTNfhypd; gb eltbf;if vLf;fg;gLk;. ,og;G 

ml;ltiz gpd;tUkhW ,Uf;f Ntz;Lk;:

   

gz;Gfspd; 

epiy

KbTfs;

A
1

A
2

A
3

S
1

0 4 10

S
2

3 0 6

S
3

18 14 0

,J gy;NtW KbTfspd; %yk; Vw;gLk; mjpfgl;r ,og;ig 

fhl;LfpwJ.

A
1

A
2

A
3

18 14 10

NkYk;> Fiwe;jgl;rk; mjpfgl;rkhf %d;W 10 MtJ eltbf;if 

A3 fPo; cs;sJ. ,jdhy; Fiwe;jgl;r msTNfhy; gb> KbntLg;gtu; 

A3 eltbf;if vLf;f Ntz;Lk;.

(iii) mjpfFiwe;jgl;r tiuaiwfs;: KbntLf;Fk; mjpfFiwe;jgl;r 

msTNfhy; vjpu;ghu;g;G gbtq;fSf;F ,ilapy; njupTnra;tJ 
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jPu;T Ma;T ,ay;ghd ghu;itapy; mtek;gpf;ifahdJ. xt;nthU eltbf;ifiaAk; 

vLj;Jf;nfhs;tJ> Cjpak; mbg;gilapy; kpf Nkhrkhd  

tpisTfis ehk; ftdpj;J> Fiwe;j gl;r Cjpaj;ij mjpfupf;Fk; 

nray; xd;iwj; Nju;e;njLf;fTk;. Cjpa ml;ltiz gpd;tUkhW 

,Ug;gijf; fhl;Lq;fs;:

gz;Gfspd; 

epiy

KbTfs;

A
1

A
2

A
3

S
1

–80 –60 –20
S
2

–30 –10 –2
S
3

30 15 7

S
4

75 80 25

A1> A2 kw;Wk; A3 Mfpatw;wpd; xt;nthU KbtpYk;> Fiwe;jgl;rk; 

S1 ,ay;Gepiyf;F – 80> –60 kw;Wk; –20 MFk;.

eltbf;if A3 ,e;j msTNfhypd; gb vLf;fg;gl Ntz;Lk;> 

Vnddpy; Fiwe;jgl;rk;  kj;jpapy; ,J mjpfgl;rkhFk;.

(iv) yhg;yh]; msTNfhy;: ,e;j toptifapy;> gy;NtW epfo;Tfspd; 

vjpu;ghu;f;fg;gLk; Cjpak; ,e;j epfo;jfTfspd; mbg;gilapy; 

Ntiy nra;ag;gLfpwJ. mjpfgl;r vjpu;ghu;f;fg;gLk; Cjpak; cila 

nray; Nju;e;njLf;fg;gl;bUf;fpwJ. epfo;jfT gw;wpa KbntLf;Fk; 

nray;KiwahsUf;F ve;jtpj jftYk; ,y;iy vdpy;> xt;nthU 

epfo;jfTf;Fk; rkkhd rhj;jpaf;$W ,Ug;gjhf KbntLg;gJ vspa 

KbT.

cjhuzk; 13.1: gpd;tUk; juTfspypUe;J mjpfgl;r vjpu;ghu;f;fg;gl;l 

Cjpak; kw;Wk; cfe;j nray; fzf;fpLq;fs;:

epfo;Tfs; nray;

A
1

A
2

A
3

E
1

20 12 25

E
2

25 15 30

E
3

30 20 22

jPu;T:  xt;nthU epfo;tpw;Fk; rkkhd epfo;jfTfis ehk; 

njhlu;Gg;gLj;JfpNwhk;> 1/3 vd;W $WfpNwhk;. vjpu;ghu;f;fg;gLk; 

Cjpaq;fs;:
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1

2

3

1 1 1 7520 25 30 25
3 3 3 3
1 1 1 4712 15 20 15.67
3 3 3 3
1 1 1 7725 30 22 25.67
3 3 3 3

A

A

A

     → × + × + × = =     
     
     → × + × + × = =     
     
     → × + × + × = =     
     

A3 mjpfgl;rk; vjpu;ghu;f;fg;gl;l Cjpakhf ,Ug;gjhy; A
3
 cfe;j 

nray; MFk;.

(v) `u;tp];]; My;/gh msTNfhy;:  ,e;j Kiw mjpfgl;r  

msTNfhy; kw;Wk; mjpfFiwe;jgl;r msTNfhy; Mfpatw;wpd; 

fyitahFk;. ,e;j Kiwapy;> KbntLg;gtupd; kNdhghtj;jpd; 

msthdJ> α, ek;gpf;ifapd; Fzfk; Mfpatw;iwf; Fwpf;fpwJ. α MdJ 

0 kw;Wk; 1 f;F ,ilapy; khWgLfpwJ. α = 0> nkhj;j mtek;gpf;if 

kw;Wk; α = 1 NghJ> nkhj;j ek;gpf;if ,Uf;fpwJ.
,q;Nf> D1, D2, D3, Kjd;ikahdJ fzf;fplg;gLfpwJ> ,J vy;yh 

cj;jpfisAk; (nraypd; epiy) kw;Wk; Di = α Mi + (1 – α) mi cld; 

,izf;fg;gLfpwJ> Mi vd;gJ i d; %yjdj;jpd; mjpfgl;r Cjpak; 

kw;Wk; mi vd;gJ i d; Af;jpfspd; Fiwe;jgl;r Cjpak; MFk;.D
1
> D

2
...., 

kpf mjpf kjpg;G nfhz;l Af;jpfs; njupT nra;ag;gLfpwJ. KbntLg;gtu; 

mtuJ ek;gpf;ifiag; nghWj;J α ,d; kjpg;igf; Fwpg;gpLthu;.

(vi) Kuz;ghlhd jPu;g;G tpjp: ,e;j tpjp kWf;ff;$ba KbT vdg;gLfpwJ. 

,J Mgj;Jf;F vjpuhf nghJ fhg;gPL mbg;gilahf nfhz;lJ. 

mJ mjpfgl;r mghaj;jpw;F vjpuhf cWjpg;gLj;JfpwJ. ,jd; fPo;> 

xU mjpfgl;r rhj;jpakhd kWf;ff;$bait kw;Wk; nfhLf;fg;gl;l 

rk;gs cau;T mzp xU kWf;ff;$ba mzpahf  khw;wg;gLfpwJ 

Fiwe;jgl;rk; Vw;gLj;Jk; cj;jp Vw;Wf;nfhs;sg;gLfpwJ. ,J xt;nthU 

EiothapiyAk; mjd; gj;jpapy; cs;s kpfg;ngupa EiotpypUe;J 

gzk; nrYj;Jk; mzpapy; fopg;gjd; %yk; nra;ag;gLfpwJ. 

xU kpfg; ngupa cs;sPby; neLtupirapy; G+[;ak; ,og;gPL jUk;.

vdNt> xt;nthU FOtpYk; KbT vd;dntd;gij njupe;jpUe;jhy; 

KbntLg;gtu; vd;d nra;jhu; vd;gijAk;> me;jj; njupTiu %yk;  

gpujpepjpj;Jtg;gLj;jg;gLgtu;fsplkpUe;Jk; tpj;jpahrj;ij 

cs;spLfpNwhk;. kWf;ff;$ba mzp cUthf;fg;gl;Ltpl;lhy;> rpwe;j 

nray;Kiwiaj; Nju;e;njLg;gjw;F Fiwe;jgl;r msTNfhy; 

gad;gLj;jg;glyhk;.
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jPu;T Ma;T vLj;Jf;fhl;L 13.2: nfhLf;fg;gl;l jutpy; ,Ue;J mjpfgl;rk; kw;Wk; 

Fiwe;jgl;r Cjpaj;ij fzf;fpl α kjpg;G kw;Wk; Nju;e;njLf;fg;gl;l 
nray; Mfpatw;iwf; Fwpg;gpLf. Α = 0.6 vd vLj;Jf;nfhs;Sq;fs;.

epfo;T nray;

A1 A2 A3

E1 20 12 25

E2 25 15 30

E3 30 20 22

jPu;T: nfhLf;fg;gl;Ls;sJ α = 0.6.
A1 f;F> mjpfgl;r Cjpak; = 30
Fiwe;jgl;r Cjpak; = 20

( ) ( )1 0.6 20 1 0.6 12 16.8D∴ = × + − =

,NjNghy;, ( ) ( )2 0.6 20 1 0.6 12 16.8D = × + − =

( ) ( )3 0.6 30 1 0.6 22 26.8D = × + − =
D3 mjpfgl;rk; vd;gjhy;> nray; A3 I Nju;e;njLf;fTk;.
,ilA+W fPo; KbT vLj;jy;.

,e;j R+o;epiyapy;> KbntLg;gtu; gz;gpd; gy epiyfis re;jpf;f 

Ntz;Lk;. Mdhy;> mtu; xt;nthU mwpitAk; my;yJ mDgtj;ijAk; 

nfhz;bUg;ghu;> ,J gz;gpd; xt;nthU epiyapd; epfo;jfTf;Fk; mtiu 

epfo;j;Jtjw;F cjTk;. vjpu;ghu;j;j yhgj;ij Nkk;gLj;JtNjh my;yJ 

re;ju;g;gthj ,og;igf; Fiwg;gNj ,jd; Nehf;fkhf cs;sJ.

mghaj;jpd; fPo; KbntLf;Fk; rpf;fy;fSf;F EMV (vjpu;ghu;j;j 
gz kjpg;gPL) msTNfhy;> EOL (vjpu;ghu;f;fg;gl;l tha;g;G ,og;G)> 
msTNfhy; my;yJ EVPI (rupahd jftypd; vjpu;ghu;f;fg;gl;l kjpg;G) 
Nghd;w kpfTk; gpugykhd Kiwfs; gad;gLj;jg;gLfpd;wd.

(i) vjpu;ghu;j;j gz kjpg;gPL: gz;gpd; gy;NtW epiyfspy; epfo;jfTfis 

epakpf;Fk;NghJ> xt;nthU gbtj;jpw;Fk; Vw;wthW Gs;sptptu 

vjpu;ghu;g;Gfis fzf;fpl KbAk;.

xt;nthU epfo;tpd; epge;jid kjpg;Gk; Cjpak; toq;fg;gl;l 

ml;ltizapy; ngUf;fkiltNjhL> mjd; jahupg;G RUf;fkhf 

cs;sJ. ,jd; tpisthf tUk; vz; EMV MFk;. KbntLf;Fk; 

nray;KiwahdJ fpilf;ff;$ba khw;W eltbf;iffspypUe;J 

Nju;e;njLf;fg;gl;lhy;> mjpfgl;r vjpu;ghu;f;fg;gLk; Mjhaj;ij (mjhtJ 

kpf mjpfkhd EMV cldhd eltbf;if) toptFf;Fk; eltbf;if 

MFk;. gpd;tUk; cjhuzj;ijf; ftdpAq;fs;. gz;gpd; epiyfs; 

(epfo;Tfs;) S
1 
kw;Wk;  S

2
> kw;Wk; khw;W cj;jpfs; (rl;lk;) A

1
 kw;Wk; 

A
2
 Mf ,Uf;Fk;. gpd;du; gzk; nrYj;Jk; ml;ltiz gpd;tUkhW:
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epfo;Tfs; nray;

A
1

A
2

S
1

30 20

S
2

35 30

gz;Gfs; S
1
 kw;Wk; S

2
 epiyfspd; epfo;jfTfs; KiwNa 0.6 

kw;Wk; 0.4 Mf ,Uf;Fk;.

gpwF>

A1 f;fhd EMV= ( ) ( )1 30 0.6 35 0.4 18 14 32A = × + × = + =

A2 f;fhd EMV= ( ) ( )2 20 0.6 30 0.4 12 12 24A = × + × = + =
A1 f;fhd EMV mjpfkhf cs;sJ.

 KbT nra;gtu; cj;jp A1 ia Nju;e;njLg;ghu;.

(ii) vjpu;ghu;j;j tha;g;G ,og;G: mjpf Cjpak;-js;Sgb kw;Wk; 

cz;ikahd Cjpak;-js;Sgb ,ilapyhd NtWghL tha;g;G 

,og;G vd;W mwpag;gLfpwJ. ,e;j Nfhl;ghl;bd; fPo;> Fiwe;jgl;r 

vjpu;ghu;f;fg;gLk; tha;g;G ,og;G nfhz;bUf;Fk; cj;jp Nju;T 

nra;ag;gLfpwJ. EOL fzf;fPL EMV iag; NghyNt cs;sJ.

tha;g;G ,og;G ml;ltizapy; gpd;tUk; cjhuzj;ij 

ftdpAq;fs;. ,q;Nf A
1
 kw;Wk; A

2
 Mfpait Af;jpfSk; S1 kw;Wk; S2 

,ay;G khepyq;fSk; MFk;.

A1 A
2

S
1

0 10

S
2

2 –5
,uz;L epiyfspd; epfo;jfTfs; 0.6 kw;Wk; 0.4 Mf ,Uf;fl;Lk;.

A
1
 f;fhd EOL ( ) ( )1 0 0.6 2 0.4 0.8A = × + + =

A
2
 f;fhd EOL ( ) ( )2 10 0.6 5 0.4 6 2 4A = × + − × = − =

A
1
 f;F EOL Fiwe;jJ. vdNt> cj;jp A

1
 Nju;e;njLf;fg;glyhk;.

(iii) rupahd jfty; vjpu;ghu;f;fg;gl;l kjpg;G: xU Kbit vLf;Fk; Kd; 

rupahd jftiyg; ngw;wpUe;jhy;> rupahd jftypd; vjpu;ghu;f;fg;gLk; 

kjpg;ghdJ> ruhrupahf (vjpu;ghu;j;jJ) ePz;lfhykhf jpUk;GtjhFk;.

EVPI  fzf;fpLtjw;F> epiyapd;  jd;ikapy; epfo;jfTldhd 

rpwe;j khw;wPl;il ehq;fs; Nju;T nra;fpNwhk;. rupahd jfty;fspd; 

vjpu;ghu;f;fg;gLk; kjpg;ghdJ> rupahd jfty;fspd; vjpu;ghu;f;fg;gLk; 

Kbtpid mjpfgl;r EMV tpd; tpisit fopj;jy; MFk;.
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jPu;T Ma;T  ∴ EVPI = rupahd jftYld; vjpu;ghu;f;fg;gl;l kjpg;G – 
mjpfgl;r EMV

gpd;tUk; cjhuzj;ijf; ftdpAq;fs;.

vLj;Jf;fhl;L 13.3: A1, A2, A3 nray;fs; kw;Wk; S1, S2, S3 epiyapd;  
jd;ikfs;. NkYk;> P (S

1
) = 0.5> P (S

2
) = 0.4 kw;Wk; P (S3) = 0.1. 

rupahd jftypd; vjpu;ghu;f;fg;gl;l kjpg;igf; fzf;fpLq;fs;.

jPu;T: Cjpa ml;ltiz gpd;tUkhW:

gz;Gfspd; 

epiy

Cjpa ml;ltiz

A
1

A
2

A
3

S
1

30 25 22

S
2

20 35 20

S
3

40 30 35

A1 f;fhd EMV ( ) ( ) ( )1 0.5 30 0.4 20 0.1 40 15 8 4 27A = × + × + × = + + =

A2 f;fhd EMV ( ) ( ) ( )2 0.5 25 0.4 35 0.1 30 12.5 14 3 29.5A = × + × + × = + + =

A3 f;fhd EMV ( ) ( ) ( )3 0.5 22 0.4 20 0.1 35 11 8 3.5 22.5A = × + × + × = + + =

kpf mjpfkhd EMV cj;jp A2 kw;Wk; ,J 29.5 MFk;.

,g;NghJ EVPI fz;Lgpbf;f> jd;ikapd; midj;J 

epiyfSf;fpilapy; mjpfgl;r Cjpak; ngWtjw;F vjpu;ghu;f;fg;gLk; 

kjpg;igg; gbAq;fs;.

xt;nthU 

khepyj;jpYk; 

mjpfgl;r 

,yhgk;

epfo;jfT vjpu;ghu;f;Fk; 

kjpg;G (= 
epfo;jfT × 
yhgk;)

S
1

30 0.5 15

S
2

35 0.4 14

S
3

40 0.1 4

 ∴ vjpu;ghu;f;fg;gLk; rupahd jftypd; Cjpak; = 33
 ∴ ,t;thW> EVPI = rupahd jftYld; vjpu;ghu;f;fg;gl;l kjpg;G – 
mjpfgl;r EMV=33–29.5=3.5

13.3 Cjpak; kw;Wk; ,og;G ml;ltiz jahupj;jy;

Cjpak; kw;Wk; ,og;G ml;ltizfs; jahupg;gij Ma;T nra;Nthk;.

cjhuzk; 13.4: vy;yh ik jahupg;ghsu;fSk; xU Fwpg;gpl;l  

tif ikia xU ghl;bYf;F &3 nrytopf;fpwhu;fs; kw;Wk; xU ghl;by;  

&5 f;F tpw;fpwhu;fs;. thu ,Wjpapy; jahupf;fg;gl;L> mLj;j thuk; 

tpw;gid nra;ag;gLfpwJ. fle;j mDgtj;jpd; gb> thuhe;j Nfhupf;if 

78 f;Fk; Fiwthf my;yJ 80 f;Fk; Nkw;gl;l ghl;by;fs; ,Ue;jjpy;iy.
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jPu;T Ma;T  ePq;fs; Cjpa ml;ltiz tbtikf;f Ntz;Lk;.

jPu;T:

gy;NtW tifahd 78 myFfs;> 79 myFfs; my;yJ 80 myFfs; 

S1, S2, S3> KiwNa Njitg;gLk;.

khw;W eltbf;if gbg;Gfs; 78 myFfs;> 79 myFfs; kw;Wk; 80 

myFfs; A1,A2, A3 vd;w KiwNa tpw;gid nra;fpd;wd.

xU ik ghl;by; tpw;gid tpiy = & 5
xU ghl;by; tpiy = & 3
Cjpaq;fisf; fzf;fpLjy; (yhgj;jpw;fhf nrYj;Jjy;):

tpw;gid msT × tpiy - cw;gj;jp msT × nryT	
1 1

2 1

3 1

1 2

2 2

3 2

1 3

2 3

78 5 78 3 390 234 156
78 5 79 3 390 237 153
78 5 80 3 390 240 150
78 5 78 3 390 234 156
78 5 79 3 395 237 158
79 5 80 3 395 240 155
78 5 78 3 390 234 156
79 5 79 3 395

A S
A S
A S
A S
A S
A S
A S
A S

= × − × = − =
= × − × = − =
= × − × = − =
= × − × = − =
= × − × = − =
= × − × = − =
= × − × = − =
= × − × =

3 3

237 158
80 5 80 3 400 240 160A S

− =
= × − × = − =

(tpsf;fk;: A1S1 tpw;gid msT 78 MFk;> cw;gj;jp msT 78 

MFk;.A2S1 vd;gJ tpw;gid 78> cw;gj;jp 79> kw;Wk; gy.)

Cjpa ml;ltiz

gz;Gfspd; 

epiy(epfo;Tfs;)

nray;

A1 A2 A3

S1 156 153 150

S2 156 158 155

S3 156 158 160

Fwpg;G: epiyfs; tupirfs; kw;Wk; gj;jpfspy; nray;gLNthk;. 

,og;G ml;ltiz jahupj;jy; 

cjhuzk; 13.5: xU rpwpa ik jahupg;ghsu; xU Fwpg;gpl;l tif 

ikia cw;gj;jp nra;Ak; NghJ xU ghl;by; tpiy 3 kw;Wk; xU 

ghl;by; 5 &gha;f;F tpw;fgl;lJ. thu ,Wjpapy; jahupf;fg;gl;L> mLj;j 

thuk; tpw;gid nra;ag;gLfpwJ. fle;j mDgtj;jpd; gb> thue;NjhWk; 

Nfhupf;iffs; 78 f;Fk; Fiwthf my;yJ 80 f;Fk; Nkw;gl;l ghl;by;fs; 

mtuJ ,lj;jpy; ,Ue;jjpy;iy.

ePq;fs; ,og;G ml;ltiz cUthf;f Ntz;Lk;

jPu;T: Kuz;ghL fzf;fpLjy; (tha;g;G ,og;G)
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jPu;T Ma;T A1S1 = 0(cw;gj;jpAk; tpw;gidfSk; rk msTfspy; 78 vd;gjhy;)

A2S1 = 1× 3 = 3(cw;gj;jp xU myF mjpfkhf nrytopf;fg;gl;ljhy; 

mjd; nryT = `3)

A3S1 = 2× 3 = 6(cw;gj;jp 2 myFfs; mjpfkhf nrytopf;fg;gl;ljhy; 

mjd; myF nryT `3 MFk;)

A1S2=1X2=2 (xU myF Njit vd;gJ xU myfpw;fhd ,yhgj;ij 

tpl `2 mjpfkhdJ MFk;. )

,NjNghy;> A2S2 = 0 (cw;gj;jpapd; myFfs; = Nfhupf;iffspd; 
myFfs; vd;gjhy;)

	
3 2 1 3

2 3 3 3

1 3 3 2 2 4
2 1 2 , 0

A S A S
A S and A S

= × = = × × =
= × = =

tha;g;G ,og;G ml;ltiz

gz;Gfspd; 

epiy(epfo;Tfs;)

nray;ghL

A
1

A
2

A
2

S
1

0 3 6

S
2

2 0 3

S
3

4 2 0

rk;gs cau;T ml;ltizapy; ,Ue;J> ,og;G ml;ltizia jahu; 

nra;ayhk;.

nra;Kiw: xt;nthU tupirAk; Cjpa ml;ltizapd; gz;G epiyg;ghL 

kw;Wk; xt;nthU gj;jpAk; eltbf;iffspd; gb Fwpg;gplg;gLk;. gpd;du;> 

xt;nthU tupirapypUe;Jk; kpf cau;e;j rk;gsj;ij Nju;e;njLj;J> 

me;j tupirapd; midj;J Cjpaq;fisAk; fopj;J tpLq;fs;. mitfs; 

tha;g;G ,og;Gf;fs;.

gpd;tUk; cjhuzq;fisf; fhz;f

cjhuzk; 13.6: gpd;tUgit Cjpa ml;ltiz.,J xU Kuz;ghL 

(tha;g;G ,og;G) ml;ltiz mikf;f.	

gz;Gfspd; 

epiy(epfo;Tfs;)

 Cjpa ml;ltiz

A1 A2 A3
E1 156 153 150

E2 156 158 155

E3 156 158 160
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jPu;T Ma;T jPu;T:

tha;g;G ,og;G ml;ltiz

gz;Gfspd; 

epiy(epfo;Tfs;)

 nray;

A1 A2 A3
E1 156-156=0 156-153=3 156-150=6
E2 158-156=2 158-156=0 156-155=3
E3 158-156=4 158-156=2 160-156=0

vLj;Jf;fhl;L 13.7: Efu;Nthu; jahupg;Gfs; epWtdj;jpd; Muha;r;rpj; 

Jiw> %d;W tifahd thridg; nghUs;fisf; nfhz;L Nrhg;G xd;iw 

njhlq;f re;ijg;gLj;jy; jpizf;fsj;jpw;F gupe;Jiu nra;Js;sJ. 

re;ijg;gLj;jy; Kfhikahsu;  gy;NtW tifahd tpw;gidapy; 

gpd;tUk; kjpg;gPl;L Cjpak; fPo; thrid tif nghUs;fis njhlq;f 

jPu;khdpf;f Ntz;Lk;:

tpw;gid msT (myFfs;)

thrid tiffs;  20,000 10,000 2,000

I 250 15 10

II 40 20 5
III 60 25 3

mjpfgl;rk;> Fiwe;jgl;rk; >mjpf Fiwe;jgl;rk;> yhg;yh];  

kw;Wk; `utpf;];  My;gh tiuaiw Mfpatw;wpd; fPo; ve;j tifia 

Nju;T nra;ayhk; vd;gij Ma;T nra;aTk;.

jPu;T: Cjpa ml;ltiz>

mstpyhd 

tpw;gid

thrid tiffs;

I II III
20000 250 40 60

10000 15 20 25

2000 10 5 3

(i) mjpfgl;r msTNfhy;tif 

tifI		  = 250 f;F mjpfgl;rk;

tif II	 = 40 f;F mjpfgl;rk;

tif III	 = 60 f;F mjpfgl;rk;

mjpfgl;rkhf	= 250
(ii) Fiwe;jmjpfgl;r msTNfhy;

,og;G ml;ltiz>	

tpw;gid tiffs;

I II III
20000 0 210 190

10000 10 5 0
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jPu;T Ma;T 2000 0 5 7

I, II, III d; fPo; mjpfgl;r ,og;Gfs; 10> 210> 190 (Cjpa-KbT> KbT 

gFg;gha;T ml;ltiz)

,tw;wpy; Fiwe;jJ 10 MFk;.

/ tif I thrid tpUk;gg;gLfpwJ
(iii) mjpfgl;r msTNfhy;

xt;nthU tif I, I, III ,d; fPo; Fiwe;jgl;r Cjpak; 10> 5> 3 (Cjpa 

ml;ltiz ,Ue;J)

,e;j mjpfgl;rk; 10 MFk;.

/ tif I thrid tpUk;gg;gLfpwJ
(iv) yg;Ns]; msTNfhy;

xt;nthU msT tpw;gidapy; cs;s epfo;jfT xt;nthU 1/3 vd 
vLj;Jf; nfhs;Nthk;. vjpu;ghu;f;fg;gLk; Cjpaq;fs;:

1 1 1 275250 15 10 91.67
3 3 3 3

1 1 1 6540 20 5 21.67
3 3 3 3
1 1 1 8860 25 3 29.33
3 3 3 3

     → × + × + × = =     
     
     → × + × + × = =     
     
     → × + × + × = =     
     

mjpfgl;rk; vjpu;ghu;f;fg;gLk; Cjpak; tif I MFk;> vdNt tif I- 
I thrid Nju;T nra;aTk;.

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. KbTfis vg;gb tifg;gLj;jyhk;?

2. KbntLf;Fk; jahupg;ghsuplk; rkhspf;f Ntz;ba gy;NtW 

R+o;epiyfs; vd;d?

3. EMV vt;thW fzf;fplg;gLfpwJ?

4. tha;g;G ,og;G tiuaWf;f.

5. rupahd jftYld; vjpu;ghu;f;fg;gLk; kjpg;G vd;d?

13.4 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd –tpilfs;

1. KbTfspd; tifg;ghL:

(i) jpl;lkpl;l KbT

(ii) nray;jpl;l KbT

2. xU KbntLf;Fk; jahupg;ghsu; gpd;tUk; R+o;epiyfis ifahs 

Ntz;Lk;:
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jPu;T Ma;T (i) cWjpapd; fPo; KbT vLj;jy;.

(ii) epr;rakpd;ikapd; fPo; KbT vLj;jy;.

(iii) ,ilA+W fPo; KbT vLj;jy;.

(iv) Kuz;ghbd; fPo; KbT vLj;jy;.

3. xt;nthU epfo;tpd; epge;jid kjpg;G Cjpa ml;ltiz mjd; 

epfo;jfT %yk; ngUf;fg;gl;L, jahupg;G RUf;fkhf cs;sJ. 

,jd; tpisthf vz; rl;lk; EMV MFk;

4. mjpf Cjpak; kw;Wk; cz;ikahd Cjpak; Mfpatw;wpw;F 

,ilapyhd tpj;jpahrk; tha;g;G ,og;G vd;W mwpag;gLfpwJ

5. rupahd jftYld; vjpu;ghu;f;fg;gLk; kjpg;G xU Kbit vLg;gjw;F 

Kd; rupahd jftiyf; nfhz;bUf;Fk;gl;rj;jpy;> vjpu;ghu;f;fg;gLk; 

ruhrup tUtha; MFk;.

13. 5 RUf;fk;

•• KbT vLj;jy; vd;gJ tho;f;ifapy; xU md;whl epfo;Kiw. ,J 

xU Nkyhsupd; Kf;fpa gq;fhFk;. xU Nkyhsuhy; vLf;fg;gl;l 

KbthdJ tzpfj;jpd; kPJ kpFe;j jhf;fj;ij Vw;gLj;jpAs;sJ. 

rupahd KbTfis ed;elj;ij tpistpf;Fk; kw;Wk; jtwhd 

xU NguopT vd ep&gpf;f $Lk;.

•• ,e;j ehl;fspy;> xt;nthU mikg;gpYk; ngupa my;yJ  

rpwpajhf ,Ue;jhYk;> cau; epu;thfj;jpy; cs;s egu; xU rpy 

Kbit vLg;gJ mtrpak;> Vnddpy; mtuJ fl;Lg;ghl;Lf;F 

jhz;ba rpy epfo;Tfs; mtuJ KbTfs; mtUf;F tUj;jkilar; 

nra;ayhk;. ,e;j JUjpU\;ltrkhd rk;gtq;fs; elf;fpwjh 

,y;iyah vd;gJ cWjpaw;wJ. ,j;jifa R+o;epiyfspy;> 

Gs;sptptu Kiwfis gad;gLj;Jtjd; %yk; rpwe;j Kbit 

vLf;f KbAk;.

•• ,e;j tof;fpy;> KbntLf;Fk; xt;nthU khw;W my;yJ KbTj; 

Nju;tpd; tpisTfisAk; cWjpahff; nfhz;Ls;sJ. ,aw;ifapd; 

xU epiy kl;LNk mtuJ Nehf;fj;jpw;fhf njhlu;GilaJ vd;W 

KbntLg;gtu; fUJfpwhu;.

•• KbntLf;Fk; nray;Kiw ,ay;ghd gy epiyikfis 

vjpu;nfhs;Sk; NghJ> mtu; ,ay;ghf ,e;j epiyikfspy; Vw;gLk; 

epfo;jfTf;fhd kjpg;Gfs; tu KbahJ vd;gjhy;> gpur;rid 

vd;gJ cWjpaw;w epiyapy; KbntLf;Fk; rpf;fy; MFk;. xU 

Gjpa jahupg;G re;ijapy; mwpKfkhFk; NghJ my;yJ Gjpa 

Miy mikf;fg;gLk; NghJ ,j;jifa R+o;epiyfs; vOfpd;wd. 

tzpfj;jpy;> ,ay;ghf gy rpf;fy;fs; cs;sd.

•• gz;gpd; gy;NtW epiyfspy; epfo;jfTfis epakpf;Fk;NghJ> 

xt;nthU gbtj;jpw;Fk; Vw;wthW Gs;sptptu vjpu;ghu;g;Gfis 

fzf;fpl KbAk;. xt;nthU epfo;tpd; epge;jid kjpg;Gk; Cjpak; 



Rafw;gpj;jy; nghUs;;� 318

Fwpg;Gfs;

jPu;T Ma;T toq;fg;gl;l ml;ltizapy; ngUf;fkiltNjhL> mjd; jahupg;G 

RUf;fkhf cs;sJ.

13. 6 Kf;fpa fUj;Jg;gbkq;fs;

•• Cjpa ml;ltiz: xU rpf;fdj;jpd; nghUshjhuj;ij 

gpujpepjpj;Jtg;gLj;Jk; xU ml;ltiz> mjhtJ> tUtha; kw;Wk; 

Fwpg;gpl;l tpisTfSld; ve;j eltbf;ifAlDk; njhlu;Gila 

nryTfs;.

•• tha;g;G ,og;G: rpwe;j eltbf;if vLf;fj; jtwpajhy; Vw;gLk; 

,og;G.

•• mjpfgl;r KbT msTNfhy;: mjpfgl;r Cjpak;  

ngWtjw;Ffhf KbT jahupg;ghsuhy; Nju;e;njLf;fg;gl;l xU 

eltbf;if MFk;.

13. 7 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1. xU epfo;T vd;d?

2. Cjpa ml;ltiz vd;why; vd;d?

3. yhg;Ns]; msTNfhy; vd;d?

4. `hu;tp]; My;gh mstPl;il tiuaWf;fTk;.

5. fhg;Gupik kjpg;G vd;d?

neL tpil tpdhf;fs;

1.	 'KbT Nfhl;ghL ' vd;gjd; %yk; cq;fSf;F vd;d GupfpwJ?

2.	cWjpaw;w epiyapy;> Mgj;J kw;Wk; Kbtpy; cs;s tpj;jpahrj;ij 

Fwpg;gpLf.

3.	cWjpaw;w epiyapy; KbT nra;a gad;gLk; rpy topKiwfis 

tptup.

4.	tpjpKiwfs; tpsf;fTk; (i) vjpu;ghu;j;j gz kjpg;gPL (ii) rupahd 
jftypd; vjpu;ghu;f;fg;gl;l kjpg;G.

13. 8 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

kfd;fs;.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.
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jPu;T Ma;T Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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jPu;T ku Ma;T
myF 14 jPu;T ku Ma;T

mikg;G

14.0	mwpKfk;

14.1	Nehf;fq;fs;

14.2	jPu;T fhZk; R+oy;fs;

14.2.1	epu;zapf;fg;gl;l jPu;T khjpup(epr;rakhd jPu;T fhzy;)

14.2.2	epfo;jfT my;yJ Njhuha jPu;T khjpup (mghaj;Jld; 

$ba jPu;T fhzy;)

14.2.3	mghafu R+o;epiyfspy; Nkw;nfhs;Sk; jPu;T 

fhzYf;fhd tpjpfs;/El;gq;fs;
14.2.4	kpfr;rupahd mwpT (my;yJ jftYld;) $ba 

vjpu;ghu;j;j ,yhgk; kw;Wk; rupahd jftYf;fhd 

vjpu;ghu;f;fg;gl;l kjpg;G

14.2.5	fhg;G kjpg;gpd; tpisT

14.2.6	Xu ,lQ;rhu;e;j Ma;tpd; gad;fs;

14.3	rupahd jPu;it vLg;gjw;fhd cfe;j jPu;T ku mZFKiw

14.4	gpe;jpd epfo;jfT fUj;J

14.5	cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; tpdhf;fSf;fhd 

tpilfs;

14.6	RUf;fk;

14.7	Kf;fpa fUj;Jg;gbkq;fs;

14.8	jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

14.9	NkYk; gbf;f

14.0	 mwpKfk;

,e;j jPu;khd tpsf;fg;gl gFg;gha;T gy KbTfis jpl;ltl;lkhd 

gpujpepjpj;Jt> epfo;tpy; gy;NtW tha;g;Gfis njhlu;e;J cs;sd. 

ntWkNd> xU kuk; tbt tiufiy KjyPLfs; kw;Wk; rhj;jpakhd 

tpisTfs; tprhupf;f cjTk; tha;g;G Gs;spfs; njhlu;ghd 

KbTfis gpujpepjpj;Jt> xU jPu;khd tpsf;fg;glk; gFg;gha;T vd;W 

miof;fg;gLfpwJ.

14.1	 Nehf;fq;fs;

,e;j myif ePq;fs; gbj;J Kbj;j gpd;G cq;fshy;,
•• jPu;khdk; nra;Ak; R+oiy tptupf;f KbAk;

•• jPu;khdk; nra;Ak; ntt;NtW khjpupfis Muha KbAk;

•• KbT kuj;ij tpsf;fp. rupahd nray; Nghf;if Nju;e;njLf;f 

KbAk;.

•• gpd; epfo;jfT gw;wpa fUj;ij tpthjpf;f KbAk;.
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jPu;T ku Ma;T 14.2	 jPu;T fhZk; R+oy;fs;

KbT vLg;gjpy; gy;NtW khjpupfs; gad;gLj;jg;gLfpd;wd. rpy 

khjpupfs; gpd;tUkhW.

14.2.1 epu;zapf;fg;gl;l jPu;T khjpup (epr;rakhd jPu;T fhzy;)

cWjpahd khjpupahdJ epu;za epiyf;F njhlu;GilaJ. cWjpahd 

KbntLf;Fk; Cjpaq;fs; vspa rhj;jpakhf nrYj;jf;$ba Cjpak; 

MFk;. ,e;j khjpupapd; Nehf;fq;fs; kw;Wk; cj;jpfs; gl;bayplg;gl;L 

gpd;du; xt;nthU ,yf;ifAk; Nehf;fp xt;nthU Af;jpfspd;  Cjpak; 

epu;zapf;fg;gLfpwJ. cjhuzkhf> 1O  kw;Wk; 
2O  Mfpa ,uz;L 

Nehf;fq;fs; ,Ue;jhy; Nju;T nra;ag;gl Ntz;ba cj;jpfs; 
1S  kw;Wk; 

2S  mjd; gpd; njhlu;Gila Cjpa mzp tbtpy; fhl;lg;gLfpd;wd:

Nehf;fq;fs;/
cj;jpfs; 1o 2o

nkhj;j Cjpak; 

1 ja∑

1S 11a 12a
1 ja∑

2S 21a 22a
2 ja∑

,q;F ija (i =1>2;; y=1>2) jth Nehf;fj;ij Nehf;fpa ith Af;jpfspd; 

Cjpaj;ij nrYj;j Ntz;Lk; vd;W Fwpg;gpLfpwJ. Af;jpfspd; nkhj;j 

Cjpak; 1 1 ja∑  mjhtJ Fwpf;Nfhs; 1 I Nehf;fp 11a  kw;Wk; 12a

,yf;F 2 I Nehf;fp nrYj;j Ntz;Lk;> Af;jpfs; 2 2 ja∑  MFk;. 

cfe;j Af;jpfs; mjhtJ kpfg;ngupa nkhj;j Cjpak;> mjhtJ 1 ja∑  

kw;Wk; 2 ja∑  mjpfgl;rkhf ,Uf;Fk;.

nghJthf m Nehf;fq;fs; kw;Wk; n %Nyhghaq;fSld; KbntLf;fpd;wd 

gpd;tUkhW:
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Nehf;fq;fs;/cj;jpfs;

1O 2... mO O nkhj;j Cjpak; 

1S 11a 12 1... ma a
1 ja∑

2S 21a 22 2... ma a
2 ja∑

. .

. .

mS 1na 2...n nma a
nja∑

,q;Nf> %Nyhgha Nehf;fj;ij  ija∑  kPz;Lk; Fwpg;gpLfpwJ. ,e;j 

tof;fpy; cfe;j Af;jpfs; kpf mjpf Cjpak; nfhz;ljhf ,Uf;Fk;> 

mjhtJ> mjpfgl;rk; ( 1 ja∑ , 2 ja∑ ,...> nja∑ ).

cWjpahd epiyikapd; fPo; vLf;Fk; KbT gpd;tUk; gbepiyfis 

cs;slf;fpAs;sJ:

(i)	 khw;Wg; gbg;Gfis jPu;khdpf;fpd;wd.

(ii)	 xt;nthU nraYf;Fk; xU nrYj;Jk; Cjpaj;ij fzf;fpLf.

(iii)	 khw;W vz;fs; rpwpa my;yJ nghUj;jkhd fzpj khjpupfs; 

cjtp vd;why;> KOikahd fzf;nfLg;G Kiw %yk; 

xU ngupa ,yhgk; my;yJ rpwpa tpiy nfhz;l khw;W 

xd;iw Nju;e;njLf;fTk;.

14.2.2 epfo;jfT my;yJ Njhuha jPu;T khjpup (mghaj;Jld; $ba 

jPu;T fhzy;)

epfo;jfT khjpup my;yJ rPuw;w KbT khjpupahdJ Mgj;J epiyikf;F 

njhlu;GilaJ vd mwpag;gLfpwJ. Vw;fdNt tpsf;fpaJ Nghd;w 

,lu; epiyik xU ,lj;jpy; ,aw;ifapd; gy epiyfspy; cs;sd 

kw;Wk; KbT jahupg;ghsu; xt;nthU epiy epfo;jfTf;Fk; njupAk;. 

KbntLg;G Cjpak; rup nra;ag;gltpy;iy Mdhy; nghJthf xU 

rPuw;w khwp ,Uf;f Ntz;Lk;. nrYj;jg;gLk; Cjpak; xU gFjpahf 

kw;Wk; gpd;gw;wg;gLk; cj;jpfs; xU gFjpahf epu;zapf;fg;gLfpwJ. 

vdNt> xU epfo;jfT KbT> mjpfgl;rk; vjpu;ghu;f;fg;gLk; Cjpak; 

nfhz;bUf;Fk; me;j Af;jpfis Mjupj;J xU KbT cUthfpwJ.

%d;W cj;jpfSld; %d;W Fwpf;Nfhs;fisf; nfhz;bUf;Fk; xU 

vspikahd cjhuzj;ijf; ftdpf;fyhk;. ,yf;Ffs; 1O > 
2O  kw;Wk; 

3O kw;Wk; 
1S >

2S  kw;Wk; 3S  Mfpatw;wpd; cj;jpia Fwpf;fpd;wd. 

gzk; nrYj;Jk; mzpia fPo;f;fz;lthW $wyhk;:
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jPu;T ku Ma;T
Nehf;fq;fs;/
cj;jpfs; 1O

2O 3O

1S 11a 12a 13a

2S 21a 22a 23a

3S 31a 32a 33a

,lu; nray;ghL (my;yJ epfo;jfT) mzp ,NjNghy; fPNo Fwpf;f 

KbAk;:

Nehf;fq;fs;/cj;jpfs;

1O
2O 3O

1S 11P 12P 13P

2S 21P 22P 23P

3S 31P 32P 33P

,q;F ij vd;gJ j Nehf;fj;ij Nehf;fpa i cj;jpaj;ij Nju;e;njLf;Fk; 

epfo;jfT MFk;. midj;J 
ijP  f;Fk;1> j my;yJ

ΣPy = 1
NkNy $wg;gl;lij mwpe;j gpwF> ,uz;L mzpfis Fwpg;gpl;L> 

vjpu;ghu;f;fg;gl;l Cjpak; ij ia fzf;fpl Ntz;Lk;> ,J vjpu;ghu;f;fg;gLk; 

ehza kjpg;G (my;yJ EMV) vd miof;fg;gLk;. ijE∑  MdJ 

KbntLf;Fk; rhj;jpaf;$Wfspd; cWg;Gfspd; ngUf;FjYf;F xg;ghdJ. 

vjpu;ghu;f;fg;gLk; Cjpak; mzp gpd;tUkhW ,Uf;Fk;:
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jPu;T ku Ma;TNehf;fq;fs;/
cj;jpfs;

1O
2O 3O nkhj;j 

vjpu;ghu;f;fg;gLk; 

Cjpak; (my;yJ 

EMV)

1S 11E 12E 13E
1 jE∑

2S 21E 22E 23E
2 jE∑

3S 31E 32E 33E
3 jE∑

,e;j tof;fpy; rpwe;j cj;jp kpfg;ngupa nkhj;j vjpu;ghu;f;fg;gLk; 

Cjpak; my;yJ EMV (mjhtJ> 1 jE∑ ,
 2 jE∑  kw;Wk; 3 jE∑  

,d; mjpfgl;rk;) Mfpait ,Uf;Fk;. ,Nj Nghd;w rpfpr;irfs; n 
jpl;lq;fSf;Fk;> m Nehf;fq;fSf;Fk; ePl;bf;fg;glyhk;.

14.2.3	mghafu R+o;epiyfspy; Nkw;nfhs;Sk; jPu;T fhzYf;fhd 

tpjpfs;/El;gq;fs; 

,lu; epiyikapy; KbT nra;a gy tpjpfs; kw;Wk; cj;jpfs; cs;sd. 

Kf;fpakhdJ:

1. mjpfgl;r tha;g;G tpjp.

2. vjpu;ghu;f;fg;gLk; Cjpak; msTNfhy;:

(i)EMV msTNfhy;

(ii)EOL msTNfhy;

3. jPu;khd kuq;fs;.

4. gad;ghl;L nray;ghLfs; my;yJ gad;ghl;L tisTfs;.

5. NgaPrpad; KbntLf;Fk; tpjp (gpd;rhu; gFg;gha;T).

,e;j midj;J KbT tpjpfs; kw;Wk; cj;jpfis xt;nthd;whf ehk; 

,g;NghJ tpsf;fp fhz;Nghk;.

1. mjpfgl;r tha;g;G tpjp.

,e;j tpjpapd; fPo; KbntLg;gtu; -f;F kpfTk; khw;W tha;g;G cs;sJ.

cjhuzj;jpw;F> Nfhupf;iffspd; epfo;jfT tpepNahfk; gpd;tUkhW 

,Ue;jhy;:

Njit (myFfs;) 0 1 2 3 4 5 6

epfo;jfT 0.1 0.1 0.4 0.05 0.05 0.2 0.1

ml;ltizapd; gb> ngUk;ghYk; Nfhupf;if 2 myFfs; Njit kw;Wk; 

xU nghUis itj;jpUe;jhy;> mtu; mjpfgl;r rhj;jpaf;$W tpjpg;gb 

2 myFfis itf;f Ntz;Lk;. ,e;j tpjpfspd; FiwghL> ve;jnthU 
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jPu;T ku Ma;T fUj;Jk; FiwthfNth my;yJ mjw;Fupa tpisthfNth nfhLf;fg;gl 

khl;lhJ.

2. vjpu;ghu;f;fg;gLk; Cjpak; msTNfhy; (EMV kw;Wk; EOL)
vjpu;ghu;j;j ehza kjpg;G (my;yJ EMV) msTNfhy;: xU  

mghafukhd KbT khjpupahf> tof;fkhd msTNfhy; vjpu;ghu;f;fg;gLk; 

ehza kjpg;G MFk;. KbntLf;Fk; nray;jpwd; EMV  Ntiy nra;a 
gpd;tUk; topKiwfis gpd;gw;w Ntz;Lk;:

(i)	 KbntLf;Fk; fhyk; (my;yJ fhyq;fs;) kw;Wk; nray;fspd; 

rhj;jpakhd tpisTfis mtu; epahag;gLj;jf;$ba 

midj;J eltbf;iffisAk; njspthf KbT nra;a 

Ntz;Lk;.

(ii)	 KbntLf;Fk; xt;nthU epfo;tpw;Fk; epfo;jfT tpepNahfk; 

epfo;tij KbntLg;gJ mtrpakhf ,Ue;jhy;> ve;j 

Nehf;fj;jpw;fhf mtu; xU g;NuhNghup my;yJ mDgtq;fis 

fzf;fpLtjw;fhd mDgt Kiwfs; gad;gLj;jyhk;. 

vspikahd nrhw;fspy;> KbT nra;gtu;fsplkpUe;Jk; gz;G 

epiyapy; ,Ue;Jk; KbT vLg;gjw;F xU epfo;jfT vil 

toq;f Ntz;Lk;.

(iii)	 KbntLg;gtu; xt;nthU KbTf;Fk; kjpg;ig mspf;Fk; rpy 

msTNfhy;fis (nghJthf &gha;) gad;gLj;Jthu;. NtW 

thu;j;ijfspy; $Wtjdhy;> KbntLf;Fk; nray;KiwahdJ 

gz;gpd; xt;nthU epiyf;Fk; nfhLf;fg;gl;l nraypd; 

tpisTfis fzf;fpl Ntz;Lk;.

 (iv)	xt;nthU nraYf;Fk; mjd; tpisTf;Fk; cs;s nkhj;j 

vjpu;ghu;g;G Cjpak; (my;yJ vjpu;ghu;f;fg;gLk; ehza 

kjpg;G) mtu; fzf;fpl KbAk;. gz;gpd; xt;nthU  

epiyapd; epfo;jfT kw;Wk; mjd; tpistpd; tpisTfs; 

Mfpatw;wpd; tpisthf ,J epfo;fpwJ.

(v) kpf cau;e;j vjpu;ghu;f;fg;gl;l kjpg;NghL eltbf;if kw;Wk; 

KbT ,Wjpahf Nju;e;njLf;fg;gl Ntz;Lk;.

EMV ,d; R+oypy;> EMV El;gk; rhj;jpakhd ,og;Gf;fs; 

kpfg;ngupajy;y> Kd;Ndhf;F ,yhgk; FWfpajhf ,Uf;Fk; 

R+o;epiyfspy; kl;Lk; NghJkhdJ. Mdhy; ngupa rhj;jpakhd 

,og;Gf;fs; cs;s rpf;fy;fspy;> KbntLf;Fk; kw;w rpy El;gq;fs; 

nghJthf Vw;Wf;nfhs;sg;gLfpd;wd.

,it midj;ijAk; cjhuzq;fs; %yk; fhz;Nghk;.

vLj;Jf;fhl;L 14.1: xU tu;j;jf nghUl;fs; X my;yJ nghUl;fs; 

Y vd;W jPu;khdpf;f Ntz;Lk;. mtu; gq;F  itj;jpUf;f KbAk; 

Mdhy; ,uz;L my;y. mtu; X gq;Ffs; kw;Wk; mJ ntw;wp vd;why;> 

mtu; `200 nra;a KbAk; vd;W czu;fpwhu; Mdhy; xU Njhy;tp 

vd;why; mtu; `500 ,of;f NeupLk;. mtu; Y itf;Fk; gl;rj;jpy; mJ 

ntw;wpngw;why;> mtu; `400 nra;ayhk; vd;W epidj;jhy;> Mdhy; mJ 

Njhy;tp mile;jhy; 300 &gha; ,of;f NeupLk;. Nfs;tp vjhtJ> vij 
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jPu;T ku Ma;Tvf;fhuzk; nfhz;Lk; X my;yJ Y thq;f Ntz;Lk;? mtu; ghu;itapy; 

gpd;tUk; epfo;jfT tpepNahfk;:

epfo;jfT nghUs; 

Y
gq;F gq;F nghUl;fs; x

ntw;wp 0.80 0.60

Njhy;tp 0.20 0.40

jPu;T: nfhLf;fg;gl;l jftYf;fhf gpd;tUkhW (&gha; mbg;gilapy;) 

vOjyhk;:

Nehf;fk;/Af;jp Njhy;tp ntw;wp

nghUs; X -500 + 200
nghUs; Y -300 + 400

Nfs;tpf;F Vw;fdNt toq;fg;gLk; epfo;jfT mzp> vjpu;ghu;j;j Cjpak; 

(my;yJ EMV) mzpapd; fPo; vOjyhk;:

Nehf;fk;/
Af;jp nkhj;jk; 

vjpu;ghu;f;fg;gLk; 

Cjpak;-js;Sgb

ntw;wp

(my;yJ EMV)

Njhy;tp

nghUs; X 

160-100 = + 60

(0.8) (200) (0.2) (-500)

nghUs; Y

240-120 = + 120

(0.6) (400) (0.4) (-300)

NkNy cs;s EMV> X vd;gJ (+) 60 &gha; kw;Wk; ,Ug;G nghUl;fs; 
Y vd;gJ (+) `120 njhopyjpgu;> gq;F cs;s ruf;if Nju;e;njLf;f 

Ntz;Lk;.

EMV ,d; tpsf;fk;
EMV rupahf KbntLg;gJ kw;Wk; KbntLf;Fk; xU nray;Kiwahsuhy; 

Gupe;J nfhs;sg;gl Ntz;Lk;. nfhLf;fg;gl;l gpur;ridapy; 

vjpu;ghu;f;fg;gLk; gz kjpg;G `120 vd;gJ xU cWjp nra;ag;gl;l 

,yhgk; vd;gJ `120.my;y. ,J ,yhgj;ij vjpu;ghu;f;Fk; kjpg;ghFk;. 

,J> tpahghupaplk; gyKiw itg;Gj; njhif Yia nra;jpUe;jhy;> 
ruhrupahf `120 .,yhgk; <l;Lk; vd;W mu;j;jk;. Mdhy; mtu; Y 
apd; gq;Ffis thq;fpdhy;> xU Kiw kl;Lk; nrhy;Yq;fs;> mtu; 

`300  $l ,of;f NeupLk;. rupahd KbT vd;dntd;why;> kpf mjpf 

yhgj;jpd; tha;g;Gfs; Y.
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jPu;T ku Ma;T vLj;Jf;fhl;L 14.2: xU ehisf;F vj;jid tpjkhd ghy; 

Njitg;gLfpwNjh me;jsTf;F xU kspiff;fhuu; re;jpf;f 

Ntz;bapUf;Fk; vd;W epidf;fpNwd;. ehspd; Kbtpy; tpl;Litf;fg;gl;l 

ghy; midj;J tof;FfSk; gadw;wit. xt;nthU ghYk; `8 kw;Wk; 
`5. vdNt> xt;nthU tof;F tpw;gidf;F `3 Mdhy;> mJ ehs; 

Kbtpy; tpw;fg;gltpy;iynadpy;> mij ,of;f Neupl Ntz;Lk;. 5. 

ghy; Nfhupa vz;zpf;ifapd; tuyhw;W rhjid gpd;tUkhW:

Njitg;gLk; 

ghy; tiffspd; 

vz;zpf;if

Njitg;gLk; 

Neuq;fspd; 

vz;zpf;if

xt;nthU 

epfo;tpd; 

epfo;jfT

0-12 0 0.00

13 5 0.05

14 10 0.10

15 20 0.20

16 30 0.30

17 25 0.25

18 10 0.10

NkYs;s 18 0 0.00

nkhj;jk; 100 1.00

gq;Ffspd; ghy; njhlu;ghd tof;Ffspd; vz;zpf;ifia gw;wp 

vd;dnty;yhk; thq;FtJ? kspiff;F xU KOikahd mwpitf; 

nfhz;bUg;gjhff; fUjp vjpu;ghu;j;j yhgk; vd;dntd;W kjpg;gPL 

nra;ayhkh?

jPu;T: epge;jid kjpg;Gfs; (my;yJ epge;jid ,yhgq;fs;) gpd;tUkhW 

fhl;lg;gLk; xU mzp> tbtj;jpy; kspiff; flid vjpu;nfhs;Sk; 

epiyik fl;likf;fg;glyhk;:

epge;jid kjpg;Gfspd; mzp (my;yJ ,yhgq;fs;)

epfo;T 

Njit 

my;yJ 

,ay;G 

epiy

gq;F nfhs;if njhlu;ghd rhj;jpakhd 

eltbf;if

gq;F gq;F gq;F gq;F gq;F gq;F

13 14 15 16 17 18

13 39 34 29 24 19 14

14 39 42 37 32 27 22

15 39 42 45 40 35 30

16 39 42 45 48 43 38

17 39 42 45 48 51 46

18 39 42 45 48 51 54
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jPu;T ku Ma;TNkNy $wg;gl;l jfty;fspd; mbg;gilapy;> 12 tof;Ffs; tiu 

Nfhupf;if kw;Wk; mtw;wpd; epfo;jfTfspy; 18 tof;Ffs;  Nkyhjpf 

tprhuizf;F cl;gLj;jg;gltpy;iy.

epge;jid kjpg;G (my;yJ ,yhgk;) vd;gJ xU Fwpg;gpl;l 

epfo;tpd; gpd; Vw;gLk; cz;ikahd ,yhgk; vd;gijf; Fwpf;Fk;> 

Fwpg;gpl;l epfo;tpy; epge;jidf;Fupajhf ,Ug;gijf; Fwpf;fyhk;. 

vdNt>cjhuzkhf> 16 tof;Ffs; ghy; cj;juT kw;Wk; 14 tpw;gid> 

gpd; epge;jidaw;w ,yhgkhdJ `32 Mf ,Uf;Fk;:

ghy; tpw;gidf;F xU yhgk; = `3
14 tof;Ffspd; yhgk; tpw;gid nra;ag;gl;lJ = `42
2 tof;Ffs; tpw;gidahfhky;> xU tof;fpy; `5 NgUf;F ,og;G 

Vw;gLfpwJ.

2 tof;Ffspy; nkhj;j ,og;G = `10
 ∴ epge;jid ,yhgk; =(42-10)=`32

kw;w midj;J rhj;jpakhd nray;fSf;Fk; epge;jidaw;w 

,yhgk; ,Nj Nghd;w Kiwapy; ,aq;f KbAk;. kw;Wk; epge;jidaw;w 

,yhgq;fs; (kjpg;Gfs;) xU mzpahf jahupf;fg;glyhk;.

xt;nthU gq;F eltbf;ifapYk; EMV ia fzf;fpLtjd; %yk; 

kpfr; rpwe;j nray; (my;yJ cfe;j Kbit) fz;lwpayhk; kw;Wk; 

mjpf EMV ia Nju;e;njLj;Jf; nfhs;syhk;. ,q;F fhl;lg;gl;Ls;sgb 
,ij nra;ayhk;:

epfo;T:

Njit

xt;nthU 

epfo;tpd; 

epfo;jfT

rhj;jpakhd 

eltbf;iffspd; gq;Fr; 

re;ij

rhj;jpakhd 

nray; 

ruf;fpUg;gpd; 

vjpu;ghu;j;j 

kjpg;G

13 0.05 39 1.95

14 0.10 39 3.90

15 0.20 39 7.80

16 0.30 39 11.70

17 0.25 39 9.75

18 0.10 39 3.90

vjpu;ghu;f;fg;gl;l gz kjpg;G = 39.00 (ghy; ,Ug;G gw;wpa 13 tof;Ffs;)
mNj Nghy;> ghy; tof;Ffis ,Ug;G itf;Fk; kw;w midj;J 

eltbf;iffSf;Fk; EMV gpd;tUkhW Ntiy nra;ayhk;:

rhj;jpakhd nray; EMV
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gq;F 14 0.05(34) + 0.10(42) + 0.20(42) + 

0.30(42) + 0.25(42) + 0.10(42) = 
41.6

gq;F 15 0.05(29) + 0.10(37) + 0.20(45) + 
0.30(45) + 0.25(45) + 0.10(45) = 
43.4

gq;F 16 0.05(24) + 0.10(32) + 0.20(40) + 
0.30(48) + 0.25(48) + 0.10(48) = 
43.6

gq;F 17 0.05(19) + 0.10(27) + 0.20(35) + 
0.30(43) + 0.25(51) + 0.10(51) = 
41.4

gq;F 18 0.05(14) + 0.10(22) + 0.20(30) + 
0.30(38) + 0.25(46) + 0.10(54) = 
37.2

mjpfgl;r EMV> 16 ghy; ,Ug;G itf;Fk; eltbf;iff;F 43.6`MFk;. 

,jdhy;> Mgj;jhd epiyapy; cs;s epiyapy;> jw;NghJ> 16 ghy; 

njhlu;ghd tof;Ffs; ,Ug;gpy; cs;sd.

14.2.4 gupG+uz mwpTld; vjpu;ghu;f;fg;gl;l yhgk; (my;yJ jfty;)

kw;Wk; rupahd jftypd;  vjpu;ghu;f;fg;gl;l kjpg;G

rupahd mwpT vd;why; KbT-jahupg;ghsu; mtu; nghUl;fis cj;juT 

NghJ Nfhupf;if njupAk; vd;W mu;j;jk;. ,j;jifa R+o;epiyapy; 

gpd;tUk; epge;jid kjpg;Gfs; nghUj;jkhdjhf ,Uf;Fk;:

epfo;T: Njit epge;jid kjpg;G

13 rhj;jpakhd 

eltbf;if: gq;F 13

` 39

14 rhj;jpakhd 

eltbf;if: gq;F 14

` 42

15 rhj;jpakhd 

eltbf;if: gq;F 15

` 45

16 rhj;jpakhd 

eltbf;if: gq;F 16

` 48

17 rhj;jpakhd 

eltbf;if: gq;F 17

` 51

18 rhj;jpakhd 

eltbf;if: gq;F 18

` 54

gupG+uz mwpTld; vjpu;ghu;j;j ,yhgq;fs; fPNo nfhLf;fg;gl;L cs;sd:
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jPu;T ku Ma;T

epfo;T: cw;gj;jpj; 

Njit

rupahd 

jftypd; 

epge;jid 

kjpg;G

vjpu;ghu;j;j 

kjpg;G

13 0.05 39 1.95

14 0.10 42 4.20

15 0.20 45 9.00

16 0.30 48 14.40

17 0.25 51 12.75

18 0.10 54 5.40

 gupG+uz mwpTld; vjpu;ghu;f;fg;gLk; ,yhgq;fs;=` 47.70

(my;yJ cWjpahd epiyapy; EMV)
∴ EMV cWjpahd epiyapy; `. 47.70

∴ Mgj;J epiyapy; EMV cs;sJ `43.60. vdNt> rupahd 

jftYf;fhd vjpu;ghu;g;G kjpg;G=(47.70 - 43.60) =` 4.10 vd;gJ 
Mgj;Jfis cWjpg;gLj;Jtjd; kjpg;ghFk;.

EOL msTNfhy;:vjpu;ghu;f;fg;gLk; tha;g;G ,og;ig Fiwg;gjd; %yk; 

nfhLf;fg;gl;l gpur;ridapNyNa rpwe;j nray; xd;iwj; Nju;Tnra;ayhk;. 

xU mzpapd; Nehf;fj;jpw;fhf gpd;tUkhW epge;jidaw;w tha;g;G ,e;j 

,og;Gfisf; fhl;Lk;:

epge;jidaw;w tha;g;G ,og;G vd;gJ nfhLf;fg;gl;l epfo;tpd; 

kPJ nfhLf;fg;gl;l eltbf;if kw;Wk; epge;jidfSf;Fg; gpd; cwtpdu; 

,og;G (mjhtJ> ,yhgk; ngwhjJ) vd;gjhFk;. vdNt> nfhLf;fg;gl;l 

ngl;bfs;> cjhuzkhf> ghy; 16 ngl;bfs; fl;lisaplg;gl;lhy;> 

14 tpw;fg;gl;lhy;> epge;jid ,og;G 10 (mjhtJ> kPjKs;s ghy; 

tpiyf;F 5 `) ,og;ghf ,Uf;Fk;. 13 ngl;bfs; fl;lisaplg;gl;lhy;> 
18 ngl;bfs; Nfhupf;iff;F cl;gLj;jg;gl;lhy;> filf;fhuu; 18 `f;F 
mtu; fl;lisapl;bUe;jhy;> 15 `f;F ,yhgk; ngw KbahJ. ,t;thW> 

15 ,e;j epfo;tpy; epge;jid my;yJ  tha;g;G  ,og;G. filf;fhuUf;F 

,og;Gf;F 5 $Ljy; ghy; ghy;fisAk; tpw;gid nra;tjw;fhd tha;g;G.

epge;jid tha;g;G ,og;Gfspd; mzp
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epfo;T: 

Njit 

kw;Wk; 

jd;ikapd; 

kjpg;G epiy

gq;F nfhs;ifiag; gw;wpa rhj;jpakhd 

eltbf;iffs;

gq;F

13

gq;F

14

gq;F

15

gq;F

16

gq;F

17

gq;F

18

13 0 5 10 15 20 25

14 3 0 5 10 15 20

15 6 3 0 5 10 15

16 9 6 3 0 5 10

17 12 9 6 3 0 2

18 15 12 9 6 3 0

vLf;fg;gl;l rpwe;j eltbf;if (my;yJ cfe;j Kbit) xt;nthU 

gq;F eltbf;ifapYk; EOL ia fzf;fpl;L fz;Lgpbj;j gpd;du; rpwpa 

EOL ia Nju;e;njLj;Jf; nfhs;syhk;. ,tw;iw gpd;tUkhW nra;ayhk;

epfo;T:

Njitg;ghL

xt;nthU 

epfo;tpd; 

epfo;jfT

epge;jid 

tha;g;G ,og;G 

rhj;jpafq;fspd; 

eltbf;iffs;

vjpu;ghu;j;j 

kjpg;G

13 0.05 0 0.00

14 0.10 3 0.30

15 0.20 6 1.20

16 0.30 9 2.70

17 0.25 12 3.00

18 0.10 15 1.50

vjpu;ghu;j;j tha;g;G ,og;G =8.70 `;> 13 tifahd ghy; ngl;bfs;. 

,NjNghy;> rhj;jpakhd kw;w midj;J eltbf;iffSf;Fk; EOL 
,Ug;G ghy; njhlu;ghd ngl;bfs; ,q;Nf toq;fg;gLk;.
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rhj;jpakhd eltbf;if EOL  (&)
gq;F 14 0.05(5) + 0.10(0) + 0.20(3)  + 

0.30(6) + 0.25(9) + 0.10(12) = 6.1
gq;F 15 0.05(10) + 0.10(5) + 0.20(0) + 

0.30(3) + 0.25(6) + 0.10(9) = 4.3
gq;F 16 0.05(15) + 0.10(10) + 0.20(5) + 

0.30(0) + 0.25(3) + 0.10(6) = 4.1
gq;F 17 0.05(20) + 0.10(15) + 0.20(10) + 

0.30(5) + 0.25(0) + 0.10(3) = 6.3
gq;F 18 0.05(25) + 0.10(20) + 0.20(15) + 

0.30(10) + 0.25(5) + 0.10(0) = 10.5

kpfr; rpwpa EOL 4.1 MFk;> ,J 16 tifahd ghy; ghf;nfl;LfSf;F 

nghUe;Jk;. vdNt EMV cld; ,ize;J nray;gLtjhy; ,jd; 

gjpy;fSk; rupahfNt ,Uf;Fk;.

14.2.5 rpijT kjpg;G tpisT

Nkw;fz;l vLj;Jf;fhl;by;> ehspd; ,Wjpapy; ghy; tpw;gidahfhky; 

tof;Ffs; Kw;wpYk; gadw;wit vd;W fUjg;gl;lJ. Mdhy; 

cz;ikahd tho;f;ifapy; ,J Nghd;w kPjKs;s msT 'fhg;G kjpg;G' 
vd miof;fg;gLk;. mj;jifa fhg;Gupik kjpg;gpd; tpisT> mJ  

mjpfkhd ,og;Gfisf; Fiwg;gijf; Fiwf;fpwJ. kPjKs;s 

kPjKs;s ghy;fspd; fhyhtjpahd kjpg;ig &.2>vd;W Fwpg;gpLtjd; 

gpd;du;> Nky;epiy ,og;G (`.5 – `.2)=`.3 ghy; xU Nf]; vd;W 

itj;Jf;nfhs;Nthk;. fhg;Gupik kjpg;igg; nghWj;J rupnra;jYf;Fg; 

gpwF> gq;F ,og;Gf;fisf; fUj;jpy; nfhz;L NkNy $wg;gl;l  

eilKiwapd; gb rpwe;j eltbf;if vLf;fg;gLk;.

14.2.6 Xu ,lQ;rhu;e;j Ma;tpd; gad;fs;

gy rpf;fy;fspy;> EMV %ykhf my;yJ EOL %ykhf rpwe;j 

nraiyf; fz;lwptjw;fhd nray;Kiwfspy; ,J fbdkhd xd;whFk;. 

vdNt Njitg;gLk; fzf;fPLfspd; vz;zpf;if fhuzkhf mbj;js 

gFg;gha;T ,jw;F khw;whf cs;sJ> Mdhy; yhgq;fs; mjpfupf;Fk; 

(my;yJ ,og;Gfs; Fiwe;J) Neu;f;Nfhlhd ,lq;fspy; kl;LNk 

,Uf;Fk;. cjhuzkhf xt;nthU $Ljy; ghy; tpw;gidahdJ 3 kw;Wk; 

xU ghYf;fhd ghy; tpw;gid 5 tpw;fg;gLtjhy; mit fhuzpfis 

,of;ff;$Lk;. ,t;thW nfhLf;fg;gl;l Nfs;tp> Neu;kiw mDkhdj;ij 

jpUg;jp nra;fpwJ. ghy; kPjk; tpw;gidahfhky; xU tof;fpd; nrhj;jpd; 

Jtf;f kjpg;G  2 vdpy;> mjpfkhd ,Ug;G  ,og;G (`.5– `.2)=`.3 ghy; 
xU Nf];  vd;W itj;Jf;nfhs;Nthk; rpwe;j eltbf;if fhg;gPl;bd; 

kjpg;igg; nghUj;J rupnra;jYf;Fg; gpwF gq;Fr; rupitf; fUj;jpy; 

nfhz;L NkNy $wg;gl;l eilKiwapd;gb nray;gl Ntz;Lk;.
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jPu;T ku Ma;T 14.2.6 ,Wjpepiy gFg;gha;it gad;gLj;Jjy;

gy rpf;fy;fspy;> EMV %yk; rpwe;j nraiyf; fz;lwptjw;fhd 

nray;Kiw my;yJ EOL %yk; fzprkhd fzpg;Gfspd; vz;zpf;if xU 

fbdkhd fhuzq;fspy; xd;whFk;. mbj;js gFg;gha;T ,jw;F khw;whf 

cs;sJ> Mdhy; yhgq;fs; mjpfupf;Fk; (my;yJ ,og;Gfs; Fiwe;J) 

Neu;f;Nfhlhf ,Uf;Fk; ,lq;fspy; kl;LNk. ekJ vLj;Jf;fhl;by;> 

ghy; tpw;w xt;nthU $Ljy; tof;FfSk; 3 kw;Wk; ghy; tpw;gid 

nra;ag;gLk; xt;nthU tp\aj;jpYk; 5 ,og;ig Vw;gLj;JfpwJ. ,t;thW> 

nfhLf;fg;gl;l Nfs;tp Neu;fhzy; jpUg;jp MFk;.

,Wjpepiy gFg;gha;T $Ljyhf xU myF thq;Fk; my;yJ 

tpw;gid nra;ag;gl khl;lhJ vd;w fUj;jpy; njhlq;FfpwJ. xU $Ljy; 

tpw;gidia P gpujpepjpj;Jtk; nra;jhy;> gpd;du; (1 –P) $Ljy; myF 

tpw;gid nra;a KbahJ> ,e;j ,uz;L epfo;Tfspd; rhj;jpaf;$Wfspd; 

njhif xd;whf ,Uf;f Ntz;Lk;. $Ljy; myF thq;Fk; my;yJ tpw;gid 

nra;ag;gl khl;lhJ vd;w fUj;jp nfhs;Kjy; nra;ag;gl;lhy;> ekJ 

epge;jidAld; $ba ,yhgk; mjpfupf;Fk; vd;Wk;> mj;jifa mjpfupg;G 

,Wjpepiy ,yhgk; (MP) vd;Wk; mwpag;gLfpwJ. Mdhy; thq;fg;gl;l 

$Ljy; myF tpw;gid MfhJ vdpy;> mJ ekJ epge;jidAld; $ba 

yhgj;ij Fiwj;J> Fiwf;Fk; msit ,Wjpepiy el;lk; (ML) vd 
miof;fg;gLk;.

vdNt> mtu;fs; xt;nthU gq;fpypUe;J  vjpu;ghu;f;fg;gLk; 

,Wjpepiy ,yhgk;> xt;nthU cw;gj;jpapy; ,Ue;J vjpu;ghu;f;fg;gLk; 

,Wjpepiy ,og;ig tpl mjpfkhf ,Uf;Fk; tiu $Ljy;  

myFfspd; ,Ug;G ,Uf;f Ntz;Lk;. MP kw;Wk; ML rkkhf ,Uf;Fk; 
NghJ xt;nthU fl;lj;jpd; msTk; mjpfupf;f Ntz;Lk;. vdNt> 

vjpu;ghu;f;fg;gLk; ,Wjpepiy ,og;G [(1 – p) (ML)] tpl mjpfkhf 

my;yJ rkkhf ,Uf;Fk; tiu> gq;Ffspd; vjpu;ghu;j;j FW yhgk; 

[P (MP)] vd;w Gs;sp tiu ,Uf;f  Ntz;Lk;. milahs tbtj;jpy; 

gpd;tUkhW $wyhk;:

( ) ( )( )1p MP p ML≥ −

my;yJ> ( )p MP ML pML≥ −

my;yJ> 
( ) ( )p MP p ML ML+ ≥

my;yJ 
MLp

ML MP
≥

+
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jPu;T ku Ma;T

vLj;Jf;fhl;L 14.3: vLj;Jf;fhl;L 9.18 nfhLf;fg;gl;l gpur;rpidia> 

,Wjpepiy gFg;gha;T %yk; jPu;T fhz KbAk;.

jPu;T: xU $Ljy; ghy; ifapUg;G (thq;Fjy;) kw;Wk; tpw;fg;gl;lJ> 

epge;jid yhgj;ij 3 Mf mjpfupf;fpwJ. vdNt FWfpa yhgk; 

my;yJ MP =3.
ghy; ,Ug;G itf;Fk; $Ljy; tof;F> tpw;gid nra;ag;gltpy;iy. 

fhuzk; epge;jidia 5 Mf Fiwg;gJ. vdNt XusT ,og;G my;yJ 

ML=5.
vdNt> Gs;sp tiu Gs;sp>

MLp
ML MP

≥
+

my;yJ 

MLp
ML MP

≥
+

my;yJ 
5

5 3
p ≥

+

nfhLf;fg;gl;l epfo;jfT Fwpj;j gfpu;T gpd;tUkhW:

epfo;T: Njit epfo;jfT

13 0.05

14 0.10

15 0.20

16 0.30

17 025

18 0.10

18 khjpupfs; ghy; tpw;gid nra;tjw;fhd rhj;jpaf;$W 0.10 vd;W 

NkNy cs;s ml;ltiz fhl;LfpwJ.ghy; my;yJ mjw;F Nkw;gl;l 17 

tof;Ffs; tpw;gid nra;ag;gLk; epfo;jfT

(0.25 + 0.10)=0.35
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jPu;T ku Ma;T 16> 15> 14 kw;Wk; 13 tof;Ffis tpw;f jpuz;l epfo;jfT> 

ghy; mNj Kiwapy; Ntiy nra;a KbAk; kw;Wk; fPNo itj;J 

nray;gLj;j KbAk;.

Njit (tpw;gid) jpuz;l epfo;jfT

ghy; njhlu;ghd tiffs;

13 my;yJ NkYk; 1.00

14 my;yJ NkYk; 0.95

15 my;yJ NkYk; 0.85

16 my;yJ NkYk; 0.65

17 my;yJ NkYk; 0.35

18 my;yJ NkYk; 0.10

14 my;yJ mjw;F Nkw;gl;l tpw;gidapd; nkhj;j epfo;jfT 0.95 

MFk;> vdNt ghy; 14 tof;Ffs; ( 0.625 f;Fk; mjpfkhf ,Ug;gjhy;) 

gq;F nfhs;s Ntz;Lk;.,Nj Nghd;w fhuzq;fshy; ghy; 15 tof;Ffs; 

njspthff; Fwpg;gpl Ntz;Lk;.ghYzT 16 ghy; ghf;nfl;Lfs; ( 0.625 

f;Fk; mjpfkhdit).Mdhy; ,jw;Fg; gpd; 17 my;yJ mjw;F NkYk; 

0.10 f;F 0.35 vd;w vz;iz kl;Lk; fhz;fpNwhk;. 18 my;yJ mjw;Fk;  

mjpfkhd kjpg;Gfs; 0.625 f;Fk; Fiwthdit.vdNt> cfe;j 

eltbf;if ghy; 16 tof;Ffis Nrfupf;f Ntz;Lk;.,e;j KbT ehk; 

Kd;Ng gzpahw;wpaJ NghyNtEMV kw;Wk; EOL El;gq;fs;.
mjpfgl;r tUj;jk; kw;Wk; mtw;wpd; gad;ghLfs; Fiwf;fg;gl 

Ntz;ba msTNfhy;fs; myF 3 ,y; tpthjpf;fg;gl;Ls;sd.

14.3	 rupahd jPu;it vLg;gjw;fhd cfe;j jPu;T 

tpsf;fg;gl mZFKiw

jPu;T tpsf;fg;glk; mZFKiw Fwpg;ghf rpf;fyhd ,lu; R+o;epiyfspy; 

KbntLg;gjw;fhd xU El;gkhFk;. rpf;fyhd R+o;epiyfspy; 

KbntLf;Fk; rpf;fy;fs; jPu;T tpsf;fgl  El;gj;ij gad;gLj;jp 

trjpahf jPu;f;fg;glyhk;.

xU jPu;khd tpsf;fg;glk; (,J kuk; Nghd;wJ vd;W miof;fg;gLtJ) 

vd;gJ xU KbT gha;T tiuglk; MFk;. khw;W toptiffSf;F 

fpisfis nfhz;L  Nju;T nra;ayhk;.(KbT Gs;spfs;> ngUk;ghYk; 

Gs;spaplg;gl;l tupfshf fhl;lg;gLk;.) tof;fkhd fpisfs; kj;jpapy; 

epfo;jfTfisr; rhu;e;J epfOk; epfo;TfSf;F toptFf;Fk;.(epfo;jfT 

fpisfs;> ngUk;ghYk; mg;gl;lkhd NfhLfs; vd fhl;lg;gLfpd;wd).

NtW thu;j;ijfspy; $Wtjhdhy;> KbntLf;Fk; xU kuGtop KbT 

vd;gJ xU KbntLf;Fk; jahupg;ghsUf;F fpilf;ff;$ba nray;-

epfo;Tfs; Nru;f;fg;gl;l fhl;rpfisf; fhl;LfpwJ. xt;nthU fhl;rpAk; 

tpsf;fg;glj;jpd; topahf xU jdpj;Jtkhd ghijapy; fhl;lg;gLfpwJ. 

jPu;khd tpsf;fg;glj;jpd; mZFKiwapy;> ehk; nghJthf vjpu;ghu;g;Gf; 

nfhs;ifiag; gad;gLj;JfpNwhk;> mjhtJ> vjpu;ghu;j;j yhgj;ij 
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jPu;T ku Ma;TFiwf;Fk; my;yJ vjpu;ghu;f;fg;gLk; nryit Fiwf;Fk; khw;W MFk;. 

jPu;khd tpsf;fg;glk; xd;iwg; gad;gLj;Jtjw;fhd Nehf;fk; cz;ikapy; 

ve;j khw;W khw;wj;ij Nju;e;njLg;gJ vd;gijj; jPu;khdpf;f Ntz;Lk;.

jPu;khd tpsf;fg;glq;fs; xd;iw jahupg;gJ xU jPu;khd tpsf;f 

gl rpf;fy; %yk; ed;whf Gupe;J nfhs;s KbAk;.,e;j Nehf;fj;jpw;fhf 

rpy jPu;tpid vLg;Nghk;

vLj;Jf;fhl;L 14.4: xU njhopyjpgu; ,uz;L RahjPd KjyPLfs; 

Nju;e;njLf;f Ntz;Lk;. A kw;Wk; B mtUf;F fpilf;Fk; Mdhy; mtu; 

,UtUk; xNu Neuj;jpy; %yjdj;ij Nkw;nfhs;tjpy;iy. mtu; Kjypy; 

1ia Nju;T nra;ayhk;> gpd;du;> epWj;jyhk; my;yJ A ntw;wpfukhdjhf 
,Ue;jhy;> B I my;yJ vLj;Jf;nfhs;Sq;fs;.A ,y; ntw;wpfspd; 
epfo;jfT 0.7 MFk;> B f;F 0.4 MFk;. ,U KjyPLfSf;F 2000 Mk; 

Mz;bd; Muk;g %yjd nrytpdk; jPu;khd jPu;khd tpsf;f glj;ij 

tiue;J rpwe;j Af;jpia jPu;khdpf;Fk;.

jPu;T: fzf;fpd; tpsf;fg;gl j;jpd; KbT gpd;tUkhW tiuag;glyhk;

1> 2 kw;Wk; 3 vdf; Fwpf;fg;gl;l rJuq;fs; KbT Gs;spfs; 

kw;Wk; tl;lq;fs; epfo;T Kidfis Fwpf;fpd;wd. vjpu;ghu;f;fg;gLk; 

Cjpa kjpg;G> tl;lq;fspy; fhl;lg;gl;Ls;sJ. cfe;j KbT Kjypy; A 
it Vw;f Ntz;Lk; kw;Wk; mJ ntw;wpfukhf Ntz;Lk;. NkYk; ,e;j 

KbT mjpfgl;r rhj;jpakhdjhf ,Ue;jhy;> vjpu;ghu;f;fg;gl;l Cjpak; 

B vd Vw;Wf;nfhs;sTk;.
tpsf;fk;:

NkNyAs;s KbT kuj;ij mikg;gjw;fhf> El;gj;jpy; Kd;Ndhf;fpa 

njhlu; nray;Kiw> gpd;jq;fpa njhlu; nray;Kiw kw;Wk; ,Wjpahf 

kuj;jpd; thrpg;G Mfpait cs;sd.

Kd;Ndhf;F njhlu; nray;Kiw:

,e;j Kiwapy;> ehk; Kjypy; kuj;jpd; ,lJ Gwj;jpy; xU 

rJuj;ij (Kjy; KbT Gs;sp) tiua Ntz;Lk;.  ,e;j Gs;spapy; 

Njhy;tp 0.3Rs 2000 Vw;W
f;n

fhs
; A

nt
w;wp

 0.
7

Rs 30
00

epWj;J

Rs 0Vw;Wf;nfhs; B

ntw;w
p 0.4

Rs 5000

Njhy;tp 0.6Rs 2000Rs 2000

Njhy
;tp 0.6

ntw;wp 0.4

Rs 5000 epWj;J

ntw;wp 
0.7

Rs 3000
Njhy;tp 0.3Rs 2000

Rs 0

Rs 20
00

Vw;Wf;nfhs; B

1

Rs2000

RS2000

2

3

Rs2000

Rs2000
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jPu;T ku Ma;T fpilf;ff;$ba khw;Wfs; (vq;fs; tof;fpy; A kw;Wk; Bp) Gs;spfshf 
fl;lg;gl;Ls;sd. ,ilawhj NfhLfs; (epfo;jfT fpisfs;)  

tl;lq;fspy; (epfo;T Kidfs;) ,Ue;J tiuag;gLfpd;wd. (vq;fs; 

tof;fpy; A kw;Wk; B ,d; ntw;wp kw;Wk; Njhy;tpfis gpujpgypf;Fk;). 
rhj;jpaf;$Wfs; kw;Wk; njhlu;Gila gzg;Gof;fq;fs; epfo;jfT 

fpisfs; kPJ Rl;bf;fl;lg;gLfpd;wd. A kw;Wk; B ,d; ntw;wpiag; 
gpujpepjpj;Jtg;gLj;Jk; epfo;jfT fpisfs; KiwNa 2 kw;Wk; 3 ia 

milAk;. KbTf; fl;lk;  2,y;> ehk; epWj;jyhk; my;yJ   gl;ilia 

Vw;fyhk;> KbntLf;Fk; Neuj;jpy; 3apy; ehk;  epWj;jyhk; my;yJ 

A it Vw;Wf;nfhs;syhk;. cz;ikapy; mit Gs;spapl;l tupfshf 

fhl;lg;gLfpd;wd> kw;Wk; mitfs; Gjpa re;jpg;G Kidaq;fSf;F 

ek;ik topelj;jpr; nry;tjhy; gpur;ridf;fhd tpsf;fg;glj;ij G+u;j;jp 

nra;a Ntz;baJ mtrpak;.

gpd;jq;fpa njhlu; nray;Kiw:

jPu;khd tpsf;fg;glj;jpy; mLj;j gb gFg;gha;T gpd;jq;fpa njhlu; 

nray;Kiw nra;a cs;sJ. ,ijr; nra;a ehk; xt;nthU ,Wjp 

epfo;tpw;Fk; me;j tpsf;fg;glj;jpd; kjpg;ig me;j epfo;tpd; kjpg;gpy; 

vOJfpNwhk;. gpd;jq;fpa njhlu; nray;Kiwapy; fPo;f;fz;l tpjpfis 

filgpbf;f Ntz;Lk;:

(i)	 fpisfis epfo;jfT fpisfs; njhlu;Gila re;jpg;G 

my;yJ fpisfspd; Kidapd; vjpu;ghu;g;Gfis vOJq;fs;

(ii)	 fpisfs; KbT fpisfshf  ,Ue;jhy;> cau;e;j 

vjpu;ghu;g;Gld; fpis xd;iwj; Nju;e;njLf;Fk;> fpis Nju;T 

nra;ag;gl;L> ,e;j vjpu;ghu;g;G fpisfspd; re;jpg;Gld; 

vOg;gg;gLfpd;wd. Nju;T fpisfisj; Nju;e;njLg;gjd; 

%yk; Nju;T nra;ag;glyhk;.

,e;j tpjpfis ftdpg;gjd; %yk;> rk;ge;jg;gl;l Gs;sptptuq;fs; 

tl;lhuq;fspy; vOjg;gl;bUf;fpd;wd> nfhLf;fg;gl;l gpur;ridf;fhf 

tiuag;gl;l kuj;jpd; tiuglj;jpy; rJuq;fSlDk; vOjg;gl;Ls;sJ.

jPu;khdpf;fg;gl;l tpsf;fg;glj;ij gbj;jy;:

Fwpg;gplg;gl;l jPu;khd tpsf;fg;glj;ij gbg;gjw;F ehk; njhlf;fj;jpy; 

nra;ag;ghl;L jPu;khd fpisfis gpd;gw;w Ntz;Lk;. vq;fs; 

cjhuzj;jpy;> KjyPl;lhsu; Kjd;Kjyhf KjyPl;il Vw;Wf;nfhs;s 

A ntw;wpfukhdhy;> mtu; B ia Vw;f Ntz;Lk; vd;W ehq;fs; $WNthk;. 

jPu;khd tpsf;fg;gl gpd;dzpapy; gpd;tUgit Kf;fpakhdit:

(i)	 xl;Lnkhj;j vjpu;ghu;g;G njhlf;fj;jpy; vz;zpf;ifapd; 

%yk; toq;fg;gLfpwJ. (vq;fsJ cjhuzj;jpy;> &.2000 

KjyPl;by; ,Ue;J ruhrupahf tUthiaf; Fwpf;fpwJ.)

(ii)	 KbntLf;fg;gl;l fpis xd;W mfw;wg;gl;lTld; tpsf;fg;glk; 

midj;J gpw ghfq;fSk; nghUj;jkw;wit.(vq;fs;  

tp\aj;jpy;> tpsf;fg;glj;jpd; fPo; gFjp nghUj;jkw;wJ).

vLj;Jf;fhl;L 14.5: ABC epWtdj;jpy; jpU. X. re;ijapy; xU 

Gjpa jahupg;ig mwpKfg;gLj;j tpUk;GfpwJ. ,tu;> A kw;Wk; B 
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jPu;T ku Ma;T,U NtWgl;l Muha;r;rp kw;Wk; Nkk;ghl;Lj; jpl;lq;fis mtu; Nju;T 

nra;fpwhu;. &.tpsf;fg;glj;jpd; 10 yl;r &gha; nrytpy;> ntw;wp 40 

rjtPjj;jpw;Fk;> B nryT &.5 yl;rj;Jf;Fk; 30 rjtPj ntw;wp tha;g;G 
cs;sJ. ntw;wpfukhd epfo;tpy;> ,e;j jahupg;ig mjpfkhf my;yJ 

vspikahf tpsk;gug;gLj;j Ntz;Lkh vd;gij jpU. X jPu;khdpf;f 

Ntz;Lk;. fdkhd tpsk;guk; nra;tjw;F &.4 yl;rk; nrythfpwJ>. 

Mdhy; KOikahd Vw;Wf;nfhs;sYf;fhd xU 0.9 epfo;jfT kw;Wk; 

re;ij %yk; gFjp Vw;Wf;nfhs;Sk; 0.3 epfo;jftpid nfhLf;fpwJ. 

xsp tpsk;gu nrytpw;F &.1 yl;rk; KOikahf Vw;Wf;nfhs;sf;$ba 

epfo;jfT 0.5 MFk;. jpl;lj;jpd;gb cUthf;fg;gl;l nghUspd; 

KO re;ij Vw;G &. 40 ,yl;rk; MFk;. ,j;jpl;lj;jpd; kjpg;G &. 

30 ,yl;rk; MFk;. ,uz;L tof;FfspYk; gFjpasT Vw;G &. 20 

yl;rk; kjpg;Gfshf ,Uf;Fk;. ve;j jpl;lj;ij jpU X Vw;Wf;nfhs;s 
Ntz;Lk; kw;Wk; jahupg;Gfis tpw;gid nra;tjw;F vd;d tpsk;guk; 

nra;ag;gl Ntz;Lk;? xU jPu;khdpf;fg;gl;l tpsf;fg;glj;jpd;  

cjtpAld; gpur;rpidia jPu;f;fTk;.

jPu;T: gpur;rpidapd; jPu;khd tpsf;fg;glj;jpypUe;J gpd;tUkhW fhzyhk;: 

(midj;J vz;fs; yl;rf;fzf;fpy;)

							                                  

 

jPu;khd kuj;jpypUe;J ehk; jpU X jpl;lj;jpid filg;gpbf;f 

Ntz;Lnkd;W jPu;khd kuj;jpd; gFg;gha;T ntw;wp jahupg;Gf;F tpw;gid 

,Nyrhd adv. Rs30

Rs7.2

KO Vw;f
 0.7

gFjp Vw;Wf;nfhs; 0.3

-Rs 5

ntw;wp 0.3

fdkhd
 adv.Njhy

;tp 0
.7

KO Vw;f 0.5

Cjpak;-js;Sgb(Rs)

gFjp Vw;Wf;nfhs; 0.3

KO Vw;f 0.7

gFjp Vw;Wf;nfhs; 0.5

-Rs 4,Nyrhd adv.-Rs 1
KO Vw;f 0.5

gFjp Vw;Wf;nfhs; 0.5

40

20

40

20

0

0

30

20

20

30

jpl
;lk
; A

jpl;lk; BRs 2.2

-Rs 10

1

nt
w;wp 

0.4
fdk

hd adv.

Njhy;tp 0.6

-Rs 1

-Rs 1

Rs 
12.2

Rs30

Rs34

RS24

RS27

RS25
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jPu;T ku Ma;T nra;a xsp tpsk;guk; nra;a Ntz;Lk;. ,e;j jPu;khdk;> mjpfgl;rkhf 

vjpu;ghu;f;fg;gLk; Cjpak; &.2.2 yl;rk; MFk;.

vLj;Jf;fhl;L 14.6: nfhLf;fg;gl;Ls;s  nryTjuj;Jld;  njhlu;Gila 

jPu;khdmzpf;fhd tpsf;fg;glj;ij  jahu;nra;aTk;

jd;ikapd; epiy Ntiy ePf;fk; nra;

0.01

Ntiy ePf;fk; 

nra;ahNj 0.99

khw;W

fhg;gPL & 100 & 100

fhg;gPL nra;a 

Ntz;lhk;

& 80 & 0

NkYk;> nryit  Fiwf;f vLf;Fk; eltbf;if vd;d?

jPu;T: gpur;ridf;fhd jPu;khd tpsf;fg;glk; gpd;tUkhW ,Uf;Fk;:

KbT tpsf;fg;glj;jpd;gb> vjpu;ghu;j;j nryTfspd; eltbf;ifia  

Fiwf;f Ntz;Lk; vd;gij fhg;gPL nra;a $lhJ.

jPu;khd tpsf;fg;glj;jpd; gad;fs;

Mgj;J epiyikfspd; fPo; KbntLf;Fk; jPu;khd mZFKiwfs; 

gpd;tUk; mD$yq;fis toq;FfpwJ:

1.	jPu;khd tpsf;fg;glj;jpd; mZFKiw ,lu; R+o;epiyfspy; KbT 

nra;a gpd;tUk; ed;ikfs; toq;FfpwJ.

2.	mjd; rhj;jpakhd tpisTfs; kw;Wk; mjd; tpisthd 

Cjpaq;fs; Mfpatw;NwhL KbTfis vLf;Fk;NghJ ,J xU  

ghu;itahf fhl;LfpwJ.

3.	fzf;fPl;L KbTfspd; tpisthf tpsf;fg;glj;jpd; kPJ 

fhl;lg;gLk; Kbitg;> gFg;gha;T vspjhf;FfpwJ.

4.	,J kpfTk; vspjhf rpf;fy;fSf;fhd gpur;ridfSf;F jPu;T 

mspf;fpwJ.

14.4 gpe;jpd epfo;jfT fUj;J

Gjpa jftiyf; fzf;fpy; vLj;Jf;nfhs;s vg;gb rpf;fy;fs; 

jpUj;jpaikf;fg;gLfpd;wd vd;gij Ma;T nra;a $l;L kw;Wk; 

 `-80

-100

 -80

fhg;g
PL

fhg;gPL ,y;iy

jP 0.0
1

 jP ,y;iy 0.99

jP 0.0
1

 jP ,y;iy 0.99

 `100

1

nrYj;Jjy; (&)
-100

0
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jPu;T ku Ma;Tepge;jid epfo;jfTfis tpthjpf;f Ntz;Lk;. 1763 ,y; ntspahd 

Nga]; Njuu; (xU Mq;fpy jj;Jtthjp vd;w ngaupy; jhk]; Nga]; 

ngauplg;gl;lJ) jpUj;jg;gl;l epfo;jfTfis fzf;fpLtjw;fhd 

jdpj;Jtkhd KiwahFk;. ,e;j Nfhl;ghL> kw;w KbT tpsf;fg;gl 

gFg;gha;T Fwpg;gpy; Ra mwpTiu 280 nghUs; nrhw;fs; A (v.fh.) 
mDrupf;fg;gl;lJ> mjhtJ> jpaup kjpg;G P(E/A). epfo;T A nghJthf 
xNu khjpup jftiyf; Fwpj;jJ. mj;jifa NgNa]; tpjp $l xU 

epfo;jfit jPu;khdpf;f ftiy cs;sJ. cjhuzkhf> rupahf 

Ntiy nra;ahj ,ae;jpuj;ij fUj;jpy; nfhs;Sq;fs;. khjpup 

jfty;fspd; mbg;gilapy; FiwghLs;s fl;Liu epfo;jfT 4 rjtP 

jkhf ,Uf;Fk; vd rpy khjpup jfty;fs; njuptpf;fpd;wd. Ngna]; 

Njw;wk; gy Kf;fpakhd gad;ghLfis rpwg;G gFg;gha;T R+oypy; 

kjpg;gPL nra;fpwJ. ,e;j tpsf;fj;ij A1 kw;Wk; A2 Mfpait 

gu];gu kw;Wk; KOikahditahff; nfhz;l epfo;Tfspd; njhFg;ghf  

,Uf;Fk;. vdNt P (A1) + P (A2) = 1 kw;Wk; B vd;gJ xU epfo;it 
xt;nthU gFjpapd; tiuglq;fSk; fPNo  nfhLf;fg;gl;Ls;sJ. 

		

NkNy cs;s glj;jpy; A1 f;Fs; ,Uf;Fk; B ,d; gFjp A1 kw;Wk; 
B' gFjpiaf; Fwpf;fpwJ kw;Wk; A2 f;Fs; A ,d; ghfk; A2 kw;Wk; 
B  ia Fwpf;fpwJ. ,e;j epfo;T A1 nfhLf;fg;gl;l epfo;tpd; B ,d; 
epfo;jfT MFk;.

( ) ( )
( )

1
1 |

P A andB
P A B

P B
=

epfo;T A2 epfo;jfT B ,d; epfo;jfT>

( ) ( )
( )

2
2 |

P A andB
P A B

P B
=

,q;F>

( ) ( ) ( )1 2P B P A andB P A andB= +
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jPu;T ku Ma;T

( ) ( )1 1 1( )P A andB P A P BA= ×

( ) ( ) ( )2 2 2P A andB P A P BA= ×

nghJthf A1> A2> A3> ……..An vd;why;. . . xU gu];gu gpuj;jpNaf kw;Wk; 

KOikahd epfo;Tfs; gpd;tUk; epfo;Tfis  ntspg;gLj;jyhk;:

( ) ( )
( )

| i
i

P A andB
P A B

P B
=

,q;F>

( ) ( ) ( ) ( )1 2 ..... nP B P A andB P A andB P A andB= + + +

( ) ( ) ( )i i iP A andB P A P BA= ×

khjpup jftypd; ntspr;rj;jpy; ntspg;ghL Nga]; Ml;rpapd; %yk; 

jpUj;jg;gl;l xU gpd;tpisT epfo;jfT vd miof;fg;gLfpwJ. gpd;gf;f 

epfo;jfTfs; vg;NghJk; epge;jidf;Fl;gl;l epfo;jfTfs; MFk;. fPNo 

nfhLf;fg;gl;l xU vLj;Jf;fhl;L ,ij tpsf;FfpwJ.

cjhuzk; 14.7: xU ehzak; epahakhdJ my;yJ epahakw;wjh 

vd;gJ njupatpy;iy. ehzak; epahakhdJ vd;why;> G+tpd; epfo;jfT 

0.5  ehzak; epahakw;wJ vd;why;> xU G+tpd; epfo;jfT 0.10 MFk;. 

epahakhd ehzaj;jhy; toq;fg;gl;l epge;jidaw;w epfo;jfT 0.80 

kw;Wk; epahakw;w ehzaj;jpd; epfo;jfT  0.20 MFk;. ehzak; 

xU Kiw Rz;lg;gLk; nghJ mjd; tpisT G+ MFk;. (i) ehzak;  

epahakhdJ vdpy; epfo;jfT  vd;d? (ii) ehzak; epahakw;wJ vdpy; 

epfo;jfT vd;d?

jPu;T: xU epfo;tpy;  'epahakhd ehzak;' A1 kw;Wk; 'epahakw;w 
ehzak;' A2 vd  epakpf;fg;gLk;. gpd;du; nfhLf;fg;gl;l jftiy 
fPNo fhzyhk;:

1( ) 0.80P A =
	 fhupatpA+fk; (my;yJ epge;jidaw;w) epfo;jfTfs;

( )2 0.20P A =
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( )1/ 0.5P tail A =
	  epge;jid epfo;jfTfs;

( )2/ 0.1P tail A =

( ) ( ) ( )1 1 1/P tailandA P A P tail A= ×
			   $l;L epfo;jfTfs;

( )( )0.8 0.5=

0.40=

( ) ( ) ( )2 2 2/P tailandA P A P tail A= ×

( )( )0.2 0.1=

0.02=
xU G+ 'epahakhd ehzak;' my;yJ 'epahakw;w ehzaj;Jld;' ,ize;J 

nfhs;syhk;.Kd;dhs; epfo;jfT 0.40 MFk;> gpe;ija epfo;jfT 0.02 

MFk;. epfo;jfTfspd; $l;Lj;njhif Nrhjidapy; Kjypy; Rz;lg;gLk;  

ehzaj;jpd; epge;jidaw;w epfo;jfit tpistpf;Fk;.

	 ( ) 0.40 0.02 0.42P tail = + =

xU G+ fpilf;Fkhdhy;> xU ehzaj;ij xUKiw Rz;lKbAk; vd;gJ 

epahakhd ehzakh my;yJ epahakw;w ehzakh vd;gJ njupatpy;iy 

vd;why;> me;j epahakhd ehzaj;jpd; epfo;jfT gpd;tUkhW:

( ) ( )
( )

1
1

0.40 0.95
0.42

P tailandA
P Atail

P tail
= = =
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jPu;T ku Ma;T ,J epaha ehzaj;jpd; (my;yJ A1) gpd;gf;f (my;yJ 

jpUj;jg;gl;l) epfo;jfT MFk;> NkNy $wg;gl;l Ngna]; tpjpapd;gb 

Kjypy; Rz;lg;gLk; ehzaj;jpd; KbT G+thf fpilf;Fk;.

ehk; ,NjNghy; xU epahakw;w ehzaj;jpd; (my;yJ A2) 
gpd;gf;f epfo;jfit  fzf;fpl KbAk;> ehk; ,NjNghy; xU epahakw;w 

ehzaj;jpd; (my;yJ A2) gpd;gf;f epfo;jfit fzf;fpl KbAk;> 

Kjypy; Rz;lg;gLk; ehzaj;jpd; KbT G+thf fpilf;Fk; vd;gJ 

gpd;tUkhW fhl;lg;glyhk;.

( ) ( )
( )

2
2

0.02 0.05
0.42

P tailandA
P A tail

P tail
= = =

,jdhy; jpUj;jg;gl;l rhj;jpaf;$Wfspd;  gpd;du; xU ehzak; 

Rz;lg;gLk; nghJ epaha ehzaj;jpd; KbT  G+ 0.95 kw;Wk;   epahakw;w 

ehzaj;jpd; KbT 0.05 (Muk;gj;jpy; mit 0.80 kw;Wk; 0.20> KiwNa).

cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpf

1. tpsf;fg;gl jPu;khdj;jpd; mZFKiw vd;d?

2. gpd;jq;fpa nray;Kiwapy;  filg;gpbf;f Ntz;ba tpjp vd;d?

3. tpsf;fg;gl Kiwapd; ed;ikfs; ahit?

14.5	 cq;fs; Kd;Ndw;wj;ijr; Nrhjpj;jwpAk; 

tpdhf;fSf;fhd tpilfs;

1. tpsf;fg;gl jPu;khdj;jpd; mZFKiw vd;gJ rpf;fyhd ,lu; 

R+o;epiyfspy; Fwpg;ghf jPu;khdj;ij(fs;) nra;Ak; xU El;gkhFk;. 

tpsf;f glj;jpd; jPu;khd El;gj;ij gad;gLj;jp kpfTk; rpf;fyhd 

fzf;fpd; jPu;it ngw KbAk;.

	 xU tpsf;f glj;jpd; Kiw (xU kuk; Nghy; ,Uf;Fk; gbKiw 

vd;W miof;fg;gLfpwJ) vd;gJ xU KbT vLj;jy; tiuglk; 

MFk;> ,J epfo;jfTfSf;F toptFf;Fk; fpisfis 

xUq;fpizf;fpwJ> (KbT Gs;spfs;> ngUk;ghYk; Gs;spaplg;gl;l 

tupfshf fhl;lg;gLk;) rhjhuz fpisfspd; epfo;T ,e;j 

epfo;jfTfisr; rhu;e;J epfOk; (epfo;jfT fpisfs;> 

ngUk;ghYk; gpupf;fg;glhj  NfhLfshf fhl;lg;gLfpwJ). NtW 

thu;j;ijfspy; $Wtjhdhy;> KbntLf;Fk; jahupg;ghsUf;F 

fpilf;Fk; epfo;T epfo;Tfspd; fhl;rpfisf; fhl;Lk; xU 

tiugl topahFk;.

2.	xU gpd;jq;fpa nray;Kiw> fPo;f;fz;l tpjpfis filgpbf;f 

Ntz;Lk;:

(i)	 epfo;jfT fpisfs; vd;why;> fpisfspd; njhlu;Gila 

re;jpg;gpy; (my;yJ Kid) vjpu;ghu;g;ig vOJq;fs;.

(ii) fpisfs;> KbT fpisfshf ,Ue;jhy;> fpis xd;iw 
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jPu;T ku Ma;TNju;e;njLg;gjw;F kpf cau;e;j vjpu;ghu;g;Gld; fpisiaj; 

Nju;e;njLf;fTk; kw;Wk;re;jpg;G fpisfspd; vjpu;ghu;g;ig 

vOjTk;  KbT fpisfisj; Nju;e;njLg;gjd; %yk; Nju;T 

nra;ag;glyhk;.

3. tpsf;fg;gl jPu;khdj;jpd; ed;ikfs;:

(i)	 ,J njhlu;r;rpahd KbntLf;Fk; nray;Kiwfspd; tiugl 

Kiw tpsf;fj;ij mspf;fpwJ.

(ii)	 xU Kbtpy;> mjd; rhj;jpakhd tpisTfs; kw;Wk; 

mjd; tpisthd Cjpaq;fs; Mfpatw;NwhL KbTfis 

vLf;fg;gLk; vd vjpu;ghu;f;fg;gLfpwJ.

(iii)	 fzf;fpLjypd; tpsf;fg;gl jPu;khdj;jpd; kPJ fhl;lg;gLtjhy;> 

KbT gFg;gha;T vspjhf;FfpwJ.

(iv)	 ,J kpfTk; vspjhf rpf;fyhd gpur;ridfSf;F jPu;T 

toq;FfpwJ.

14.6 RUf;fk;

•• epu;zapf;fg;gl;l khjpupahdJ epu;za epiyAld; njhlu;GilaJ. 

epu;zapf;fg;gl;l KbT tpisTg;Gs;spfs; vspa rhj;jpakhd 

tpisTg;Gs;spfs; MFk;. ,e;j khjpupapd; Fwpf;Nfhs;fs; kw;Wk; 

cj;jpfs; gl;bayplg;gl Ntz;Lk;> gpd;du; xt;nthU Nehf;fj;jpw;Fk; 

xt;nthU %Nyhghaj;jpw;Fk; Cjpak; epu;zapf;fg;gLk;.

•• epfo;jfT khjpup my;yJ Njhuha KbT khjpup> Mgj;J R+o;epiy 

njhlu;ghd jPu;khd tpsf;fg;glj;jpd;   gFg;gha;T MfpwJ. ,lu; 

epiyik Vw;fdNt tptupf;fg;gl;L tpl;lJ> ,aw;ifapd; gy 

khepyq;fs; kw;Wk; KbntLf;Fk; jahupg;ghsu;fs; xt;nthU  

khepyKk; epfOk; epfo;jfT gw;wp mwpe;jpUf;fpwhu;fs;.

•• gy rpf;fy;fspy;> EMV %ykhfNth EOL %ykhfNth 

rpwe;j nray;ghl;ilf; fz;lwpa Njitg;gLk; fzpg;Gfspd; 

vz;zpf;ifapd; fhuzkhf ,JTk; fbdkhd xd;whFk;. mbj;js 

gFg;gha;T ,jw;F khw;whf cs;sJ> Mdhy; yhgq;fs; mjpfupf;Fk; 

(my;yJ ,og;Gfs; Fiwe;J) Neu;f;Nfhlhd ,lq;fspy; kl;LNk 

,Uf;Fk;.

•• jPu;khd tpsf;fg;glj;jpd; mZFKiw vd;gJ rpf;fyhd ,lu; 

R+o;epiyfspy; Fwpg;ghf jPu;khdfs;  nra;Ak; xU El;gkhFk; 

.jPu;khd tpsf;fg;glj;jpd; El;gj;ij gad;gLj;jp rpf;fyhd  

gpur;ridfis jPu;f;fg;gl KbAk;.

•• xU tpsf;f glj;jpd; Kiw (xU kuk; Nghy; ,Uf;Fk; gbKiw 

vd;W miof;fg;gLfpwJ) vd;gJ xU KbT vLj;jy; tiuglk; 

MFk;> ,J epfo;jfTfSf;F toptFf;Fk; fpisfis 

xUq;fpizf;fpwJ> (KbT Gs;spfs;> ngUk;ghYk; Gs;spaplg;gl;l 

tupfshf fhl;lg;gLk;) rhjhuz fpisfspd; epfo;T ,e;j 
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jPu;T ku Ma;T epfo;jfTfisr; rhu;e;J epfOk; (epfo;jfT fpisfs;> ngUk;ghYk; 

gpupf;fg;glhj NfhLfshf fhl;lg;gLfpwJ).

•• NtW thu;j;ijfspy; $Wtjhdhy;> KbntLf;Fk; jahupg;ghsUf;F 

fpilf;Fk; epfo;T epfo;Tfspd; fhl;rpfisf; fhl;Lk; xU tiugl 

topahFk;. xt;nthU tupirAk;  tpsf;fg;glj;jpd; topNa xU 

jdpj;Jtkhd ghijapy; fhz;gpf;fg;gLk;.

14.7	 Kf;fpa fUj;Jg;gbkq;fs;

•• epu;zapf;fg;gl;l khjpup : epu;zapf;fg;gl;l khjpupahdJ epu;za epi-

yAld; njhlu;GilaJ. epu;zapf;fg;gl;l KbT tpisTg;Gs;spfs; 

vspa rhj;jpakhd tpisTg;Gs;spfs; MFk;. ,e;j khjpupapd; 

Fwpf;Nfhs;fs; kw;Wk; cj;jpfs; gl;bayplg;gl Ntz;Lk;> gpd;du; 

xt;nthU Nehf;fj;jpw;Fk; xt;nthU %Nyhghaj;jpw;Fk; Cjpak; 

epu;zapf;fg;gLk;.

•• jPu;khd tpsf;fg;glj;jpd; mZFKiw:  jPu;khd tpsf;fg;glj;jpd; 

mZFKiw vd;gJ rpf;fyhd ,lu; R+o;epiyfspy; Fwpg;ghf 

jPu;khdfs;  nra;Ak; xU El;gkhFk; .jPu;khd tpsf;fg;glj;jpd; 

El;gj;ij gad;gLj;jp rpf;fyhd gpur;ridfis jPu;f;fg;gl 

KbAk;.

14.8 jw;Nrhjid kw;Wk; gapw;rp tpdhf;fs;

FW tpil tpdhf;fs;

1.	fhg;G kjpg;G vd;why; vd;d?

2.	XusT gFg;gha;T vd;why; vd;d? mjw;f;fhd   RUf;fkhd 

fzf;fpid  nfhLf;fTk;.

3.	jPu;khd tpsf;fg;glj;ij  tiuaWf;f.

neL tpil tpdhf;fs;

1.	EMV kw;Wk; EOL mbg;gil vd;d?

2.	Cjpak; kw;Wk; tUe;Jtij ml;ltiz %yk; NtWgLj;jp 

fhl;lTk;? cjhuzq;fs; cjtpAld; tpsf;fTk;.

3.	njhlu; KbTfSf;F  jPu;khd tpsf;fg;glk; Vd; 

gad;gLj;jg;gLfpd;wd vd;gij gw;wp tpsf;fTk;.

4.	nray; ,lj;jpd; Kf;fpaj;Jtk; ahJ? xU vLj;Jf;fhl;L  

cjtpAld; tpsf;Ff.

5.	tpsf;Ff:(i) kPg;ngU (ii) kPr;rpW> kw;Wk; (iii) mjpfgl;r KbT 

msTNfhy;.

6.	fPNo nfhLf;fg;gl;Ls;s ml;ltizapy; cs;s Cjpaj;jpypUe;J 

cfe;j nray; vJ vd;gij KbT nra;Aq;fs;.



Rafw;gpj;jy; nghUs;;� 346

Fwpg;Gfs;

jPu;T ku Ma;T

cj;jpfs;

epfo;Tfs;
1A 2A 3A

1S 20 40 60

2S 15 -10 -15

3S 35 25 -20

( )1P S
=0.4 ( )2P S

=0.5 ( )3P S
=0.1

EMV ,jw;fhf 1A =19,,jw;fhf 2A =13.5, kw;Wk; ,jw;fhf 3A
=13.5

14.9 NkYk; gbf;f

jh`h> H.A. 2006. nray;ghLfs; Muha;r;rp: xU mwpKfk;> 8tJ 

gjpg;G. GJby;yp: g;upz;l;];-`hy; ,e;jpah.

n[d;rd;> gTy; A.> kw;Wk; n[hdhjd; F. ghu;l; 2003. nray;ghLfs; 
Muha;r;rp khjpupfs; kw;Wk; Kiwfs;. epA+ahu;f;: [hd; tpy;yp & 

kfd;fs;.

Fg;jh> P.K.> kw;Wk; D.S. `puh. 2002. nray;ghLfs; Muha;r;rp 

mwpKfk;. GJby;yp: S;. re;j; & Nfh.

Nfhj;jhup> C.R. 1982. nray;ghl;L Muha;r;rp xU mwpKfk;. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;

fyhtjp. S> 2013. nray;ghl;L Muha;r;rp> 4tJ gjpg;G. GJby;yp: 

tpfh]; gjpg;gfk; `T]; gpiuNtl; ypkpnll;.
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