F-8022 Sub. Code

7TBMA2C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022
Second Semester
Mathematics

ANALYTICAL GEOMETRY OF 3D AND VECTOR
CALCULUS

(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.
1. Define symmetric form of the straight line.
CrrGamiq e F&ET aulqeuLb — QU T
2. Define normal form for the plane.
SeTHE6T @WIE GllgeUld — eUEPFW).
3. Define shortest distance between the lines.
@ CamhsEnsdlan_ulemen Gammbs SITLD — eUanTwi).
4, Find the centre and radius.
2x% +3y* + 22 - 2x + 2y -4z -5=0.
pTLD LDHMID EHLOUILD &ITE0TS.

2x% +3y* +22° —2x + 2y —42z-5=0



10.

11.

Define cylinder.

2 _(IheneT — cUehulml.

What do you mean by a Generator?

> (HeUNGS! GTETMTE GT6wmen?

Define Divergence and Curl.

LIMUE] DHMID &L GUE L)

Show that V(a-r)=a for any constant vector a.

a eremug) Pl GeusL i erafléey V(a-r) =a eer sr(Hs.

Define surface integral.

upliy Osrens euanyuwim.

State Green’s theorem.

ffafler CoHmbd — gmmis.

(a)

Part B (5x5=25)
Answer all questions.

Find the directional cosines of the lines AB and
CD where AQ,2,-4), B(2,1,-3), C(4,6,—-1) and
D(5, 7, 0). Find the acute angle between them.

Carser AB womid CD ss@n6@E SassGaransenser
STes. LHNID SjeuPdHE Qe ulorer CHranrd SmeuTs.
@8e A(, 2 -4), B2,1,-3), C@4,6,-1) wpmyb
D(5,7,0).
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12.

(b)

(a)

(b)

Find the angle between the lines

x—-2y+z=0=x+y—-2z-3 and
x+2y+2z-5=0=8x+12y+5z.
xX-2y+z=0=x+y-2z-3 wHomid
X+2y+z-5=0=8x+12y +5z erad

Camhsepsslanuleorer CamanTd smeurs.

Prove that the lines —=l=3, X_ Y _ % and
m n L m n
I m n
X =2 -2 areco-planar if L m n|=0.
L, my ny
l, my ny
I m n
m n L m o
ly my n,
LOHMILD XY -2 aaid  Carhisdr e
L, my n
SIS e LoHEEMaL 6Teu Hlmi6s.
Or

Obtain the equation of the sphere having the circle
S=x?+y>+2*-3x+4y-22-5=0 and
7=bx—-2y+4z+7=0 as a great circle.

S=x*+y*+2*-8x+4y-2z-5=0 @IL_L_LDT&@|D
T=bx-2y+4z+7=0 Quiw e LT& SeLULD

Camengdler FLemUM(H STeuTs.

3 F-8022




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

Find the equation of the cone whose vertex is
(1, 2, 3) and the guiding curve 1is the -circle

xP+yi+2b =4 x+y+z=1.

auflsm_(Hid  eueneTay x®+y +28=4; x+y+z=1
aaid allLapd (1, 2, 3) & wevenunsalb Glameuwr
D196 FLoGTUT( STewTs.

Or

Find the equation of the right cylinder of radius 2
x-1 _ y-2 z-3
1 2

whose axis is the line

DNE& x;l :y12 :2;3 CrrGar@h <psea|b <Tb 2

256D e ChiT Ul L b6 FemUm(h SmeuTs.

Find the directional derivative of ¢=xy+ yz +zx at

(1, 2, 3) in the direction 3i + 4; +5k.

3i +4j +5k devsuller (1, 2, 3)eb @P=xy+ yz +2x -am
Fang U &6l HTEs.

Or
Prove V(Vx[f)=0.

Blmeys V(Vxf)=0.
Show that .[Ifnds=jfja2dV where f=¢-a and
S v

a=V¢, V¢=0.
f=¢a wpmd  a=Ve, V=0 erarfléd
”fnds = Ijja2dV oTay STL_(H&.

\%4

S

Or

4 F-8022




16.

17.

18.

(b) Using Stoke’s theorem evaluate
I (e"dx+2ydy—-dz) where C is the curve
c

xi+yi=4;2=2.
C earug x°+y°=4; z2=2 a@b eumare crafled
WCLTESar Capmb  Qsmam() j(ex dx+2ydy - dz)
WSIIL] SHTes. ‘

Part C (3 x 10 = 30)

Answer any three questions.

Prove that sin®a+sin® B+ sin®y +sin®*d =§ if a line
makes angles «, f, y, 6 with the four diagonals of a cube.

CrrGar® e s 557556 epenavell L mis@pLar &, B, ¥, 0

CamenTmigeT Ol&TaTiy (HbsmeD
sin® a + sin® f + sin® y + sin® & =§ eTeu bl miey .

Find the centre and radius of the circle determined by the
sphere x*+y*+22+10y-42-8=0 and the plane
x+y+z-3=0.

Gamerb  x*+y° +2°+10y-4z-8=0 LHMID 6D
X+y+2z-3=0 2 raurs@b el LgHler enowld HMID <4,FLd
SITEH0TS.

Prove that the plane ax+by+cz=0 cuts the cone
. . . .1 1 1
xy + yz + zx =0 in perpendicular lines if —+ > +—=0.
a c

l+%+l:0 crafled gerd ax+by+cz=0 <yag galbLy
a c

xy +yz +2zx =0 -eweu CrrGamiged Gleul_(Hb erar Hlmie|s.

5 F-8022




19.

20.

Prove :

@ Vx(Vx[)=V(Vf)-V*f
(b) Vx(Vf)=0

Hmeys :

(@) VX(Vx[)=V(Vf)-V*f
(=) Vx(Vf)=0

Verify Gauss divergence theorem for
f=)i+(x)] + >k for the cylindrical region S given
by x* +y*=a®; z=0 and z=h.

S aab o mear UGS x° +y° =a’; z=0 wHYD z =h -&E
f=(y)f+(x);+(z2)15 aafle  srallar urle] CspHmsams

Fhumm.

5 F-8022




F-8023 Sub. Code

7TBMA2C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.
Second Semester
Mathematics
SEQUENCES AND SERIES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define Oscillating Sequence, Give an example.
6| QsTLany cuarum. T(HSSHSETL(H Q6T &(Hs.

2. Prove that convergent sequences are Cauchy sequences.
GTHS 6(1h R(HBIGLD QFTL(HLD Sradl QsTLiT eTer Hlmies.

3. State Cauchy’s first limit theorem.
srafludler (pged crevena CHHMSMS Fam.

4. Define upper limit.

CLoeb erebencuanil eUEnFwIm).

5. State Root test.

epew Camgenarenil sam.

6. Define harmonic series.

@ ans auflengeni cuen LI

7. Define conditionally convergent series.

BB SEn GTUL| 6T 6p(FBILD cuflangenil euan Fwim).



10.

11.

12.

State Dirichlet’s test.

g &l Corgamareni gnm.

Define radius of convergence and interval of convergence.

RMHEIGSOleT YD WOHMD RGOl  Ganl Geuaflanw
QuEnTLI).

Write the statement of Riemann’s theorem.

forefler Capnsans dnm.

Part B (5 x5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

If {a,} converges to a and {b,} converges to b, prove
that ia, —bn} converges to a-b.

@, 2o a 66 eomeb, wpnd b, s b &G
Q@(HRIGD  erenfled {an —bn}@c{)@f@ a-bé@ emm@D eran
ST ().

Or

Prove that Cauchy sequences are convergent.

sradl QFTLTSH6T (HRIGLD eTar Hlmies.

Prove that the sequence: { } converges to 1
n=1

n
Jn®+1

{ n } @b aflens erg 1 &E QEHEEGLD
Nn®+1]),
eTeu 15l M6y .

Or

Show that a monotonic increasing sequence which is
bounded above converges to its [,u,b

efludL gnib Csmmé@ Cwd eurbl 2 a@r@h eraild
g BFHm CoeeuTibLs@ (HRIEGL erem & (Hs.

9 F-8023




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

. 1
Discuss the convergence : X
n®+1

elleurdl.

. . 1
RORESD 2 ———
w/in +1i
Or

1 1
Prove: > —=—
4n* -1 2
1
4n® -1

)2 =%ﬁ@m&

Show that any absolute convergent series is
convergent.

6ThS 6(H S 6(THkIGLD aufeng G R(HBIGD  6Te
STL(h&.

Or
Prove Dirichlet’s test.
&l Cergamarenw Hlmie|s.
Show that the convergence of > a,6 implies the

a
convergence of > —~

2a,-an @HEGsme  CsTe(h P QRHRIGD  6TE
n
FSTL(H&.
Or
Prove that the series
1 3 7
1—— [+|1-——|+|1=—= |+ ... ... converges.
[-3)-5)0-3
(1—%J+(1—%j+(1—%]+ ......... @EIGLD  eTer
Hmays




16.

17.

18.

19.

20.

Part C (3 x 10 = 30)
Answer any three questions.

If {a,} converges to a, {b,} converges to b. Prove :
(@) {a, +b,} converges toa +b and

() {a,b,} converges to ab.

la,} ez a 66 eoien. b, wos b 6 eoreEd aeld
Gemeu(meuaelhenm Hlimies.

(=) {a, +b, | perg a + b &@ eorED

(=) {a,b,} @z abée pomewb,

State and prove Cesaro’s theorem.

EgCrmellen Copmsens sad Hlmeys.

State and Prove Comparison test.

UL ( Carganaranw gl Hlmieys.

Show that the series Zsmn@

of 6.

converges for all values

sinn@

2 - 8 & eTeeT HILSEHSGD GeINWLD eTar ST (.

Prove Riemann’s theorem.

forefer Csppsams Hlime,|s.

4 F-8023




F-8024 Sub. Code

7BMA3C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.
Third Semester
Mathematics
ABSTRACT ALGEBRA
(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
1. Show that in a group left cancellation law holds.
QL g $&5 ldlaer Gagde QUTBHSID crem & (Ha.
2. Define symmetric group.
FOFET GEVLD GUEnLI).

3. Define order of an element.

o milidler euflengeni cuenwImI.

4. State Fermat’s theorem.
Guomiger CHHMLD Fam.
5. Show that the centre of a group is a normal subgroup.

GsSlen epowid, GHTenLd 2 L G Y@L eTar S (hs.

6.  Define automorphism.

Senle@miLento - euenFwim.

7. Define (a) unit and (b) zero divisor.

(1) 0@ (<)) LW 6I@GLILIMTET - GUenFWm).



10.

11.

12.

Show that any unit in the ring R cannot be a zero divisor.
auemeTwd R-éb 6mhg @@ L eu@GLUmeT 4eda  6re
FT_(h.
Define Euclidean domain and principal ideal domain.
WSafl SFhisLD OHMILD (LPSETEHLD ET SRS - CUENTLIM).
Let a be a non-zero element of an Euclidean domain R, if
d(a)=0, prove a is a unit in R
a eerug weellll emsnd  R-er  gswbpm 2 mly
d(a)=0eraflé a erenLigy R & g5 1e0@; eram Blmieys.

Part B (5 x 5=25)

Answer all questions

(a) Construct the Cayley table for the group
G=1{Li,-1,-i}.
@&e0LD Gz{l,i,—l,—i} 5@ Gzl L cuenanteni
S (HS.
Or

(b) Show that any permutation can be expressed as the
product of transpositions.

apg @ eaflemsbrhpsmsud  @LbrHoEiseten
QUHESHEMS GT(LPSHEVMLD 6TEr ST (H.

(a) Show that intersection of two subgroups is again a
subgroup.
@@ o gonsaier Geul (Hb @@ 2L @GOWn WG erer
ST (h&.
Or
(b) Show that every group of prime order is cyclic.

UST auflend 2 LW 6ThS GOPLD F&ST G eTa S (Hs.

9 F-8024




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Show that every subgroup of an abelian group is a
normal subgroup.

llwer  @osdear eBs @ 2L G  Crieno
2 LG G eTarl ST (hs.
Or

Show that the set of all automorphisms forms a
group.

e SenblemTiLensemaer|d CSmTerT  Saurd  6(h
G@LDMGLD 6Ter ST (h&.
Show that the characteristic of an integral domain
D is either O or a prime number.
et pmisd D uller Amliy 0 Sjebeg) e LIST eTemT 6Teu
ST ().

Or

If the additive group of a ring R is cyclic, prove that
R 1s commutative.

cuenemwitd R -6 dal led G F&STHEGOD erefler R

a1l LUMTHD eUEnETWILD 6TeT Hlmieys.

Describe the quotient field of the integral domain
D=la+by2/a, beZ|

D= {a+b\/§/a, beZ} TEd  eTewT  yEiflen  Frey
sarHMms afleurl.

Or
Let f: R — R'be a homomorphism and let S" be an
ideal of R', then show that f7(S’) is an ideal of R .
f:R—> R Qewlerliyenio, S’ eramLig R’ én
Srouenemuid erafled £ (S") eyangy R’ -en Efeuenemuid erem

Bmiels

3 F-8024




16.

17.

18.

19.

20.

Part C (3 x 10 =30)
Answer any three questions.

Let G be the set of all real number except —1 and let *
on G be defined by a*b=a+b+ab, then prove that
(G,*) is a group.

G cramug —1lgg seiiss Gl earsefler sard *
a*b=a+b+ab aailed (G,*) gm @b eran 1[5,

CTEITLIG

Let A and B are subgroups of a group G, show that AB
is a subgroup of G < AB=BA.

A,B eranuen @ G -wler 2 L @gomsar. AB <yarg G -uflen
o "G < AB = BA aen sl (Hs.

State and prove Cayley’s theorem.

Caadluflem Commid sal Hlmies.

Prove that the set ZxR={(m,x/meZandxecR)} is a
ring under the operations @® and ® defined by
(m,x)@(n,y) = (m +n,x+ y) and

(m, x)® (n, y):(mn,my +nx + xy)

ZxR={m,x/meZandx e R)} e
(m, x)(—B (n, y) = (m +n,x + y) LOHmID

(m, x)® (n, y) =(mn,my +nx + xy) T EUETUMISSLILIL L
Qewellser @ wHmd @l CQUTmHSSH @ eUMETWID 6rar
Hoieys.

Define Unique factorization domain and Prove any
Euclidean domain is a Unique factorization domain.
@@ Ul LGS DATEINS UTLIM OHMID 6Ths e Widefl
SITEISAPLD (F Ll LIGSS60 DTHISLD D GLD eTen Hlmieys.

4 F-8024




F-8025 Sub. Code

7BMA3C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022
Third Semester
Mathematics
DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

1. What do you mean by an exact equation?
gldalwrer goerurh undl B oidleig wrg ?
2. Solve: y=(x—-a)p-p*.

s : y=(x-a)p-p*.
3. Find the complementary function

(xzD2 +3xD + l)y = (1 —1x)2 .

BIFyE emry srems (352D2 +3xD +1)y =

@-xf

4. Find : L
0—

< 5

SIS -



5. Solve : (D2 +tanxD + cos® x)y =0.
S : (D2 +tan xD + cos” x)y =0.

6. Write the condition of integrability.

Qarensudl_ellen HlLbsemeaTanll 6T(HFis.
7. Eliminate a and b from z = (x +a)(y +b).
z=(x+a)y+b) —G9mHa a wHmd b B Féss.
8. Solve: p+qg=x+y.
Siés: prg=x+y.
9. Define : Orthogonal trajectory.
a@yugy : Ash@sg edleeiemr.

10. State Torricelli’s law.

CLmilQaedulien allSenws er(ps)s.
Part B (5x5=25)

Answer all questions, choosing either (a) or (b).
11. (a) Solve: (x2y - 2xy2)dx - (xS - 3x2y)dy =0.
Siée (x2y - 2xy2)dx - (x3 - 3x2y)dy =0.
Or

() Solve: y* = (1 +p2).

Eiss 1 y° =(1+p2).

9 F-8025




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

2
Solve : (5 + Zx)2 % - 6(5 + 2x)3—y +8y = 6x.
x

X
2
giss : (5 +2x)2d—xg—6(5+2x)%+ 8y = 6x .
Or

dx dy  dz

1y’ 2wy (xty)k

.. dx dy dz
Eigs . ——=——= )
x“+y 2xy (x + y)z

Solve :

Verify the condition of integrability :
(y—z)dx +(z-x)dy+(x—y)dz=0.
Qarensuil_ellen Hlubsamerenw sflumrés :
(y—2z)dx +(z—x)dy+(x—y)dz=0.

Or
Solve the equation by reduction to normal form.
[xzD2 —2x(3x —2)D + 3x(3x — 4)]y =e™.
Que algeusdnHE Gonsg FoeaUT oL $iés.
[xzD2 —2x(3x —2)D + 3x(3x — 4)]y =e™.
Eliminate the arbitrary function f from
f(x2 +y2 + 22,27 —2xy)= 0.

i+ 3% +2%,2% — 20y)=0 A s Grium_mp
gmitenu B @Es.

Or
Solve : (y+z)p+(z+x)g=x+y.

Sigs : (y+z)p+(z+x)g=x+y.

3 F-8025




15.

16.

17.

18.

19.

20.

(a) Find the orthogonal trajectories of r" =a" sinné.

r* =a"sinn@ —er Qeri@EsSg Thle| UMTEMUIS SHTERTS.

Or

(b) Explain retarded fall of bodies.
QumpL seflen sass cipsflanw afleu

Part C
Answer any three questions.
Solve : (3D2 +D— 14)y =8e® + cosbhx .
s : (3D2 +D- 14)y =8¢” +coshx .

dx dx

.

Solve : 4—+9@+2x+31y=et;3—+7ﬂ
dt dt dt dt
Siss :4@+9Q+2x+31y=et ;3%+7Q
dt dt dt dt

Solve : (1—x)y; + (x2 —1)y2 —x%y, +xy=0.

Sigas : (1—x)y, +(3c2 —1)y2 —x%y, +xy=0.

(83x10=130)
+x+24y=3.
+x+24y=3.

Solve by Charpits method xp? — ypg + y’q — y*2=0.

grmdrev wpevpulled $iés : xp? — ypq + y’q — y*2=0.

Discuss the Brachistochrone problem.

GrrélevGLmsCrmen Grssanarenw efleund).

F-8025




F-8026 Sub. Code

7BMA4C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.
Fourth Semester
Mathematics
TRANSFORM TECHNIQUES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Define laplace transform.

QWM : @IITeL 2 (HOTHMLD.

2. Prove: L(sinax)= 5 -
s“+a

. a
. L = .
Blmieys (smax) Epp

1
3. Find: L' ————|.
((er:s)2 + 25J

1
s« L7 ————— |
e ((s+3)2 + 25}

4. Prove: L''[F (s+a)] =e ™ ['F (s)].
Bmeys : L [F(s+a) =e™ L [F(s)].



10.

Define : Fourier series.

UM : sl M GGt

Write the formula for 'q,' in half range series.
Sy eifas Qarifled 'a, HDesrar GsHrsams er(Hgis.
Define “ Fourier transform.

QUENTWIMI : Bl 2 (HLOmHDLD.

2 a
Prove: F.ye ™= ,|— .
g
2 a
c Foe ™= .|— .
Apais : Fole ™} gl
Find : Z|a"].
TS : Z[a"J.
Find the inverse Z-transform
F(z2) zlog_ ! _, z|> |a|.
_1—az’1_
1] . o
F(z) =log . — 2|~ |a| -ar Z-2 (porHpsler
-az

2 (HOMTHNSENSEH &TeHTs.

of

Tl

9 F-8026




Part B (bx5=25)

Answer all questions, choosing either (a) or (b).

11. (a) Find:L(xe’xcosx).

FTEHTS : L(xe‘x cosx).

Or
() Find: L(l“’osx}.
X
FHTETS : L(l—cosxj
X

.71 1
12. (a) Evaluate: L L(s+1)(s+2)]

oHGGs : L [m}

Or

() Evaluate: L™ {log (S A 2] .
s+3

s+2
s+3

H19Gs : L {log(

1

3 F-8026




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Find the Fourier expansion of f(x)=x, -7 <x<7x.
f(x)=x, -7 <x<r-en Sfluir elfenecus smems.

Or
Find a sine series for f(x)=c in the interval (0, 7).

@ Geuaf (O,ﬂ)—e‘o f(x)=c bH@& gar Cgmi

& TGH0TS.

C R,

Prove : F{x" f(x)}= (~2)' d
s

j; [F{f @).

Bmeys : F&" f(0)}= (i)

Or
State and prove Fourier integral theorem.
Sfluim Qgrensuit (g Cosppsmss s Hlmes.
Prove : z [f(n+1)] =zF(2)-zf(0).

foays @ z[f(n+1)] = 2 F(2) -z £(0).

Or

Evaluate : Z! 22‘;4 .
z°+bz + 6

ofA@s : 27 [L}

22+5z + 6

4 F-8026




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.
(@) Prove: L[f'(x)] =s°L(f(x))-sf(0)~f'(0).

(b) Find the laplace transform :

e’ O<t<4
t)= .
fo {0 t>4

(@) Bmieys @ LIf' ()] =s*L(f(x))-sf(0)-f'(0).

(=) @TIOTE 2 (HIOTHDEMSS &HTeHTs

e’ O<t<4
)= .
o {0 t>4

Using laplace transform solve xy"-— (2 + x)y' +3y=x-1

when y(0)=0.

y(0)=0 erayid Cung xy"—(2+x)y'+3y=x—-1 s @miemev
> (HLMHDSMSL LweTUHSS SiEs.

2

T N cosnx
Prove : x2:?+4 E (-1 ——=, -7w<x<z.
n=1

5 F-8026




19.

20.

(a) State and prove convolution theorem.
(b) State and prove Parsival’s identify.

(@) wriys Cappsmss sl Hniels.

(<) urfedlweller gwaflews sl Hlmieys.

Solve : y(k+2) - 4y(k+1)+4y(k) =0, y(0)=1, y1)=0.

Eiss : y(k+2) - 4y(k+1)+4y(k) =0, y(0)=1, y(1)=0.

F-8026




F-8027 Sub. Code

7BMA4C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.
Fourth Semester
Mathematics
LINEAR ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)
Answer all questions.

1. Prove that R is not a vector space over C .

C -an Bg R e QeusLit Qouall iebev eram Hlmieys.
2. Define : Linear span.

cuerwm : Crflwe Bri.
3. What is a linearly independent set?

Crilwed smLHm SEWTLD ETETMHTED GTEITET ?
4, Define : Rank and Nullity.

cuePTWMl : ST WHMID @erenio.
5. Define : Inner product.

cuanTwml : 2 U QLmEse.

6. What is an orthogonal set?

QEmIG5F 16 SETID CTETMHTE GTEITET ?



10.

11.

If A and B are symmetric matrices prove that AB+ BA
1s symmetric.

A vpmd B swisit saflsar eraflds AB+ BA -1b gt
eTa 16lmics.

Give an example of elementary matrix of order 4.

pren@ — eaflosyeLw  Osrigsblae  ailsE o
THS85TL_(H Qam(.

Prove that the eigen values of A and its transpose A"
are the same.

A opgd oisar By Hey wrhm el A’ -6 mser
LHUILSET Fob erar Hlmie|s.

Define : Quadratic form.
cUETWIM : @) (HLlg GigeuLD.
Part B (5 x 5=25)

Answer all questions, choosing either (a) or (b).

(a) If V is a vector space over F', prove that a non-
empty subset W of V is a subspace of V if and
only if W 1is closed with respect to vector addition
and scalar multiplication in V.

F-an V omn Qeaus_iCeell erafe, V & e
Qeuppdm ol gewrd W odaleell  yeugns
sevelwrer wHmib Gurgiorer Hlubgsemer wrbgefled
V & odter GeasLi galired wombd evGseif
Qumssmets Qummsgs W wpyusts @Qmss0TEHD
era Hlmieys.

Or

(b) If V is a vector space over a field F and let
S,Tc V, then prove that

i) ScT=L(S)cL(T)
Gi) L(SuT)=L(S)+L(T)

9 F-8027




12.

13.

(a)

(b)

(a)

(b)

V. eerug F-en Bg e QeusLit Qeuefl whmibd
S, TcV eaflé

() ScT=L(S)cL(T)
(i) L(SuT)=L(S)+L(T) erer fpyeus.

Prove that the vectors (1,4,—2), (— 2,1,3) and
(— 4,11,5) are linearly dependent.

(1,4,-2), (-2,1,3) wpmid (~4,11,5) eremm QeudLiaer
CrMlwed smjenwenel eremd Sm(p.

Or

Let V be a vector space over a field F let
S ={v,,v,,...,v,} space V.If S={w,w,,....w, } be a
linearly independent set of vectors, then prove that
m<n.

ewm sad F-ar B V e QeusLit Gouefl erers.
S={v,0,,.,0,} eeug V @ i erers.
S ={w,w,,...w,} GTEITLIZ) Criflwed Fmirubm
QeusLtsaflen sanrid erafled m <1 eran Hlmie|s.

State and prove Schwartz’s inequality.

V@GeUTTL L6V Foafearennanisds sadl Hlmie|s.

Or
If V is a finite dimensional inner product space and

W be a subspace of V then prove that (W*) =W .

V  eaetug em wiyen uflbremejerer o L GlLmEse
Qeuefl wHmd W ererug V -er 2 d@euafl  erafled

(WL )i =W arenr flmays.
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14.

15.

(a)

(b)

(a)

(b)

Compute the inverse of the matrix

2 -1 1
A=|-15 6 -5|.
5 -2 2
2 -1 1
oamfl A=|-16 6 —5| -ar Crirwenm sassHlHs
5 -2 2
Or
o 1 2 1
Find therank: |2 -3 0 -1]|.
1 1 -1 0
0 1 2 1
S srevrs : |2 -3 0 —1].
1 1 -1 0

Verify Cayley Hamilton’s theorem for the matrix
1 2
A= .
3
1 2
S| ewtl A:[4 3} -&@ Qawed CanlaLar Cahnsamss
sflumiés.

Or
Reduce the quadratic form
x} +4x,x, +4x,x, +4x] +16x,0, + 4x] to the
diagonal form.

x; +4x,x, +4x,x, +4x] +16x,0, +4x] TeTn @MUy
QUG eUSMNG PPEMEEIL L Gl GULDTE (&HMDES.
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16.

17.

18.

19.

Part C (3x10=130)
Answer any three questions.
State and prove the fundamental theorem of
homomorphism.
Qewewrprs Cariggsder Sglivuers Cspmsanss g
Hpias.

If V is a finite dimensional vector space over a field F
and W be a subspace of V' then prove that

(a) dimW<dimV

(b) dim%:dimV—dimW.

@@ serd F e Bg V ererug @ wigayn ufloreerpdrar
QeusLim Qeuafl wombd W eretug Ve 2 d@r@euafl erafled
Boeys.

(o) dimW<dimV
() dimVi =dimV -dimW .

Explain Gram-Schmidt orthogonalisation process.
Symb-avdllL g6 QFniGSsTase pamanws afleul.

Verify for consistency of equation

x—4y-3z=-16

4x —y+6z=16

2x+Ty+122=48

5x—-5By+3z2=0

soaruThseafler @emgmel sflumTés.
x—4y-3z=-16

4x —y+6z=16

2x+Ty+122=48

5x—-5Hy+3z2=0

. F-8027




Find the eigen values and eigen vectors of the matrix

6 -2 2
A=|-2 3 -1].
2 -1 3
6 -2 2
Sanfl A=|-2 3 —1|-6r p&er WIHILSET OHMILD &6
2 -1 3

QEUSL_THMETEH ST,

5 F-8027




F-8028 Sub. Code

7TBMA5C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022
Fifth Semester
Mathematics
REAL ANALYSIS
(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Prove that the set A = {%,

w | o

, %,} 1s countable.

FHETLD A:{

DO |

, %, %,} eTenTantl L5588 eren Hlmes.

2. Define discrete metric space.

Gfblenew wimiy Qeuaflenuws euenyuim.
3.  Prove that Z is not openin R.
R o Z Sopssde erar Hlmie|s.

4, When do you say that a metric space M is complete?

@ wriy Geuefl M -g eruCGurg ppeLWTEE 6Ters
SaMIGUTI?

5. Define a continuous function.

@@ QGTLTFS Wmen SMienLl eUenFULII.

6. What is a homeomorphism?

6ulg CQeUmIL|enLD GTEITMTED 6T6uT6w ?



10.

11.

12.

Define a connected metric space.

Q@@ Qeventhg WL Celefleanut euenyuim.

State intermediate value theorem.

@eLwiliLs CaOnsSmss sFmmis.

Prove that R with usual metric is not compact.
aupssorar wriber Sip R s5fgoraigde erer blimieys.

Define : Sequentially compact metric space.

cuerwienm : Qs s&flgmer Wiy Ceuerf.

Part B (5 x 5 = 25)

Answer all the questions choosing either (a) or (b).

(a)

(b)

(a)

(b)

State and prove Minkowski’s inequality.

WlenGsemen -6 Feflemanoan sl Hlmie|s.

Or

In any metric space (M, d), prove that each open
ball is an open set.

apg @@ wriy Geuefl (M, d)-é geaiCeurm Hobs
UBSID G Snps semd aran Fipicys.

If (m,d) is a metric space and A, BC M then

prove that

i) AuB=AuyU

(i) ANBcAn

(m, d) e wriy @
U
N

afl bpmid A, BC M erafled
1 AuB=A
i) AnBcA ereu Hlmieys.

o 2ty

Or
State and prove Baire’s category theorem.

Cufler euansuilens ConmEenss sl Hlmie|s.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Let (M,,d;) and (M,,d,) be two metric spaces and
ae M,. Prove that a function f: M, > M, is
continuous at ‘a’ & (x,)—> a=(f(x,)) — f(a).

(M,,d,) womb (M,,d,) @@ wrly Geueflger whmybd
ae M, eeng. f: M, - M, erenp &niiy ‘a’d Qsmiss
& (x,)—> a=(f(x,)) = f(a) ear finia|s.

Or
If d; is the metric on [0,1] and d, is the usual
metric on [0,2] then show that the map
f:[0,1]— [0, 2] defined by f(x)=2x 1is not an
isometry.
[0, 1] -6t B d; e wriy womd dy ererrugy [0, 2] -an
Bg wriy eefled f(x)=2x erenm euenLMEGHILIL L
f:10,1] = [0, 2] eretp gmiLy FowmiLieey eTe blmies.

Prove that any continuous image of a connected set
is connected.

P Qamahs sansdlen hg e CsmLiFSwmen
GbLpLd @emanThsg) eTar Hlmie|s.

Or
If A is a connected subset of a metric space M
then prove that A 1is connected.
A eeugl em @ulfls Ceefl M -ar om Gamanps
2 L genrbd erailed A @Qaneantbsgl eTer Hlmie,s.

Prove that a non-empty subset of a totally bounded
set is totally bounded.

Q@ (PPaITDLEL U Sarddlar e CeudmHm 2 L sHeurd
(PP GUTIDL|ENL_LIZ) 6TE Hlmieys.
Or

Prove that continuous image of a compact metric
space is compact.

e s&8lgorear wriy Geueflullen Ggrirgflwmer Gbub
&&Sgomeang) erem Hlmieys.
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

Prove that R is uncountable.
R aramenfl_gss556006 erar Hlmie|s.
Let M be a metric space and M,; a subspace of M . If

A, c M, then prove that A, is open in M, & there
exists an open set A in M suchthat A, =AnM,.

M e wrliy Geuefl bpmib M, eremug) M -e ¢ 261 Gloualfl
erangs. Ay € M, erafleo M, - A, e Hobsg & A, =ANM,
aaomm M - @m SHnps sard A whIHEGD eran
Hyeys.

Prove :
(@ f:[0,1]> R defined by f(x)=x® is uniformly
continuous.

(b) f:(0,1) > R defined by f(x)zl 1s not uniformly
X

continuous.

Hlmiays :
(=) f(x)=x* erar auepumssiiuc L f:[0,1] > R ererug
Ermerm Qg mLFs.

(<=1) f(x)zl ereot euenrwumssLulL f:(0,1) > R &ymen
X
Qar_réflwpmg.
Prove : A subspace of R is connected < it is an interval.

R -éi g 2_ar@euaf Qanenbsg < 218 e @anL_Cleuer.

State and prove Heine Borel theorem.

Ganwef Cumye) Canmsamss gl Hlme|s.
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F-8029 Sub. Code

7TBMA5C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.
Fifth Semester
Mathematics
STATISTICS -1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Find the median of 66, 65, 64, 70, 61, 60, 56, 63,
60, 67, 62.
@aLflene oemey srats @ 66, 65, 64, 70, 61, 60, 56, 63,
60, 67, 62.

2. Define : Range.
UMl : Gi&a.

3.  Write the formula for u'.

1

U, - GSETE®S T(PEIS.

4, Write Bowley’s coefficient of Skewness.
Querellufler Cam L& Qapenel eT(pgis.

5. State the formula of rank correlation coefficient.
57 @ (Hwey Qspeier &sHrsmss Fnml.

6. Prove : r==+,/bxy byx .
Blmeys : r==x,/bxy byx .



10.

11.

12.

State Lagrange interpolation formula.
Qevgrmersluier @enL & Qemeed eumiliLT L Fnnis.
Prove : (AB)=(ABC)+(ABy).

fmieys : (AB)=(ABC)+(ABy).

Write the use of index numbers.

GO [ erarsefler Lweaear er(pgis.

What are the components of time series?

STSCSTL 6T Famser wTenal ?
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(a) Compute the standard deviation for the following
data.

62 85 73 81 74 58 66 T2 54 84
65 50 83 62 85 52 80 8 71 75
Epau(pd BT6eYsEHE@ S L cllssd srems.

62 85 73 81 74 58 66 72 54 84
65 50 83 62 85 52 80 86 71 75

Or

(b) Write the advantages of measures of dispersion.

eflyeued eraihseflenr LweTSET 6T(HSIs.

(a) Fit a straight line to the data keeping x as
independent variable.

x 0 1 2 3 4
y 1 1.8 33 45 6.3

9 F-8029




13.

(b)

(a)

(b)

xeg &My  wrHlurss  Caranh  SresEnsS
CrrGar® Qumpsgis.

x 0 1 2 3 4
y 1 1.8 3.3 45 6.3

Or
Compute :ul’ ,U2, u:‘w /,14, ﬂl and ﬂ2:
x 0 1 2 3 4 5 6
y 5 15 17 25 19 14 5

His Uy My Uy By 0DDID [, sanssl(s:
x 0 1 2 3 4 5 6

y 5 156 17 25 19 14 5

Calculate the Correlation Coefficient.
50 50 55 60 65 65 65 60 60 60

11 13 14 16 16 15 15 14 13 13
RL(Hme|s QEpamel Hamsdl(Hs.

50 50 55 60 65 65 65 60 60 60
11 13 14 16 16 15 15 14 13 13

Or

Find the rank correlation for the following data:
x 5 2 8 1 4 6 3 7

y 4 57 3 2 8 1 6

Epeumd LTS EREE 57 @U-(Hne| Q&1 Sras.
x 5 2 8 1 4 6 3 7
y 4 57 3 2 8 1 6

@0
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14. (a) Given V,+V,=80; Vi+V,=10; V,+V,=5;
V,+V,=10 find V,.
V, +V, =80; V. +V, =10; V,+V, =5

V,+V, =10 eran Qar@pssiiuc_érerar V, smems.
Or

(b) Examine the consistency of the data:

N=1800, (A)=850, (B)=780, (C)=326,
(AB)=250, (BC)=122, (AC)=144, (ABC)=50.
sreysaflen geucjamwew Candlss :

N=1800, (A)=850, (B)=780, (C)=326,
(AB)=250, (BC)=122, (AC)=144, (ABC)=50.

15. (a) Calculate Fisher’s index number for the following

data :
Base Year Current Year
Commodities Price | Quantity | Price | Quantity
A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 13

Epeumbd  sreysens@ Wagflar @MuL(H erarenanTs
a;mrré;g@)as.

g liuen e | BLLiLmesr(h
Qums s aNenew eTe] | ellee | era]
A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 13
Or
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16.

17.

(b) Prove that Fisher’s index number is an ideal index

number.

Gagfler @D B eramr e eflpllu @MU (  erar

eran flmieys.

Part C

Answer any three questions.

(3 x 10 = 30)

Find the mean, median and mode for the following data.

Class Frequency
20-24 3
25-29 5
30-34 10
35-39 20

Class
40-44
45-49
50-54
55-59

Frequency

12

6
3
1

Epaupld  STesEREE &rma, @eLBlee @eTe| WHMID

W& Hrens.

UGl Sebeidmr @l Aemableet

20-24 3
25-29 5
30-34 10
35-39 20

40-44
45-49
50-54
55-59

12
6
3
1

Find the Karl Pearson’s Coefficient of skewness.
10 11 12

x 67 8 9
y 3 6 9 13

8

5

4

sried wnrger CamL g Gapamels Sras.

10 11 12

x 6 78 9
y 3 6 9 13

8

5

4

F-8029




18.

19.

20.

Obtain the lines of regression for the following data.

x 1 2 3 4 5 6 7

8

9

y 9 8 10 12 11 13 14 16 15

Epau(pd sreysEnsd Watarel e Carhsamer Gumis :

x 1 2 3 4 5 6 7

8

9

y 9 8 10 12 11 13 14 16 15

Find V; given that V, =4; V,=7; V,=13;and V, =30.

V, =4; V,=7V, =13 HMILD

Qar@&sriul_(Heterar V, srewrs.

Explain measurement of trends.

Curs@ Serai(samer el

V., =30 eTesr

F-8029




F-8030 Sub. Code

7TBMA5C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022
Fifth Semester
Mathematics
OPERATIONS RESEARCH — 1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)
Answer all questions.
1. Write any two uses of O.R.

O.R. & @uefr(h LwenEamer 6r(gIs.

2. State fundamental theorem of linear programming.

Crflwer L gdler ogqlitien Capnsms dmms.

3. Define slack variable.

aueywm : Gsmie] wmmbl.

4, Write the dual problem.
Min Z =4x, +6x, +18x,

S.T. x; +3x, =23
Xy +2x5 25

Xy, Xg, X3 20



10.

11.

B (DG SETEMS 6T(LHG)I5.
Min Z =4x; +6x, +18x,
S.T. x, +3x, 23

X9 +2%x5 25

Xy, X9, X3 20

Define : Transportation Problem.

cuerTwm : CUTHGHUTESSIS HETSHE.

What are balanced and unbalanced T.P.?

gwwrer womb gwerHn T.P. erermmed erewren ?

Define : Assignment Problem.

UL : &GS (DS ST,
What is an unbalanced Assignment problem?
FOHD RSHEEL(H SWTEHE, GTEMDHTE CTETE ?

Define: Sequencing Problem.

cuerTwm : euflend wIHMG HewTéS.
What do you know about “no passing rule”?
“sLpg Oeoaqib ald @oame” erarug DM B Sidleug wrg ?
Part B (5 x5 =25)
Answer all questions.

(a) Explain the Mathematical formulation of a L.P.P.
with an example.

ew LPP.  Wer samils ewoleu e
THSSHSHT(HLar afleur.

Or
(b) Write any five applications of O.R.
O.R. ér mpgl vwearurOsmer er(Hgis.

9 F-8030




12. (a)

(b)

13. (a)

(b)

Explain Two Phase method.
QBHWpFHe| (PpaDenil 66TdHEHs.

Or

Use duality to solve the following L.P.P.
Max Z =x; —x, + 3x4 + 2x,
St x +x,2-1

X, — 3%y — %3 <7

X, +x3—3x, =2

x;0,j=1,2,3,4
Epaupd L.P.P. & @mpwsams uwaru(psd § &s.
Max Z =x; —x, +3x4 +2x,
St x +x,>-1

X, — 3%y —x3 <7

X, +%xg—3x, =2

x;<0,j=1,2,3,4

Solve using North West Corner Rule:
D1 D2 Ds Ds Supply
Ry 5 7 13 10 700
R2 8 6 14 13 400
Rs 12 10 9 11 800
Demand 200 600 700 400
auLGwhHE poe aldomwls tuatu®sds § &s5.
Dr D2 Ds Dy aupmisd
Ry 5 7 13 10 700
R 8 6 14 13 400
Rs 12 10 9 11 800
Gsaeu 200 600 700 400

Or
Explain Vogel approximation method.
Ceumgedlenr Gamymu wpenpenwl elleurl.
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14. Write the

(a)

Mathematical

formulation of an

Assignment Problem.

8I6EL (NG samsdlar saflls emwlimu eT(pg)s.

Solve the followin

(b)

Or

assignment Problem:

I

IT | IIT | IV

15

14112 | 16

23

221 25|24

Q|w|»>

31

34 | 32 | 33

o

21

32| 44 | 53

Epeumd @FIESE 0

SRS S

§ &s.

I

IT |IIT | IV

15

14| 12 | 16

23

221 25|24

31

34|32 |33

ol |w|»>

21

32| 44 | 53

15. (a)

J1
1 3
5

M

Machines M

Solve the following sequencing Problem.

Job
Js Ja
8 b5
3 2

J2 Js
6

2

Je
3

6 10

Epaupd auflensompms samsms & &s.

M
@uibE s Mo

Ji

Couanav
Js Ju
8 5
3 2

J2
1 3
5 6

Js
6
2

Je
3
10

Or

4 F-8030




(b) Find the minimum elapsed total time of 2 jobs and
5 machines using graphic method.

Sequence A
Time 2
C

Sequence

Job 1

Job 2 mine 4

Machines

B
3
A
5

C
4
D
3

D
6
E
2

E
2
B

6

@uerr(h Ceuenevger LOHMID @WHg @Qubdrhseie S&Hm)

Cwrss st Crrsams
Wpennel LIETL (HNSSIS.

@uibSyriser
awflens A B C D
G 1 rrn 2 3 4 6
awflans C A D E
Cown2 o n 4 5 3 2
Part C

Answer any three questions.

16. Solve Graphically :
Min Z =400x, + 360x,

S.t. bx; +3x, 245

x; £8

Xy <10

Xy, Xy 20

auaruL Wpepuid § &a.
Min Z =400x, + 360x,
S.t. 5x; +3x, 245

x, £8

xy <10

Xy, Xy 20

o W o o

&Sl (Housn@ — euenrLL

(3 x 10 = 30)

F-8030




Use Charnes Big-M method to solve the following L.P.P.
Min Z =2x, +x,
S.T. 3x,+x,=3
4x, +3x, 26
x, +2x, <3
Xy, Xg 20
Epoumd L.P.P. -g gmaev Quii M apenpenwils
vweatu(sHs & &s.
Min Z =2x, + x,
S.T. 3x,+x,=3
4x, +3x, 26

X, +2x, <3
Xy, %9 20
Solve the T.P. :
I II III IV V Supply
A 6 4 4 7 5 100
B 5 6 7 4 8 125
C 3 4 6 3 4 175

Demand 60 80 85 105 70 400

TP.- & § és.
I II II IV V ayisd
A 6 4 4 7 5 100
B 5 6 7 4 8 125
C 3 4 6 3 4 175
Gsanas 60 80 85 105 70 400

6 F-8030




19. Solve the assignment problem for maximum profit.

A B C D

P 140 112 98 154

Q 9 72 63 99

R 110 88 77 121

S 80 64 56 88

BUQu@p erud QU &EELH sasmss & &o.

A B C D

P 140 112 98 154

Q 9 72 63 99

R 110 88 77 121

S 80 64 56 88

20. Solve the following Sequencing Problem.

Job
A B C D E
My 10 12 8 15 16
Machines M2 3 2 4 1 5
Ms 5 6 4 7 3

My 14 7 12 8 10

. F-8030




& aumbd cufleng THMIG STEmss & &&.

M
Qupbdrhisar Mo
Ms

M,

Couenevser

A B C D E

10 12 8 15 16

5 6 4 7 3

14 7 12 8 10
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F-8031 Sub. Code

7TBMAE1A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.
Fifth Semester

Mathematics
Elective : GRAPH THEORY
(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Show that the sum of the degree of all the vertices of a
graph is even.

Q@@ UL DnETSS (penansatien Lilgsertlen sa(HHe @) ent
ereu Hlmieys.
Define isomorphism between two graphs.

) U TL&(EH&HE @enLudled FLo @LIL|ELOE L QUETLIM).

Define a connected graph and give an example.

@M @Qeahs eyl euerum OMID @ THSHISSTL(H
Qam@®.

When do you say that a graph is Hamiltonian?

@ auanrenLl erICLmg CamdleL 6 eUenL| 6Teud: Fo.mieumil?
Define a tree and give one example.

(1 OIS UM TLIMSS (h T(HSHISSTL(H C&sm(.

Show that every connected graph has a spanning tree.

eelCeumm @amanhs euaTin@GLD @ LITeI LoFb 2 T eren
Boieys.



10.

11.

12.

Define polyhedral graph.

LIGIT(LP& GUEHTENLI UG UM,

State Kuratowski theorem.

@&rGLmevdluler Csnmsanss gams.

Define : directed graph.

cuenrIm: Slenaudll L cueniLy.

Give an example of a sub digraph.

@@ 26T Fansudll L cuanrldnE e T (HSSISETL(H S(Hs.

Part B (bx5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Prove that the number of odd degree vertices in a
graph is always even.

@@ cumruied e@medpLl Ulg (penegeflen crewrewtSamna
@7 enL_ eremr eren Hlmies.

Or
Prove: r(m,n)=r(n,m).
Bmeys : r(m,n)=r(n,m).
Show that a closed walk of odd length contains a
cycle.
@hem erewr Bard GlSTEHRTL. 6(F CPlqWl HEDLWITEE 6(
shermll CuDD(HEGLD eTer Hlimie,s.

Or

If G is a graph in which a degree of every vertex is
atleast 2, then prove that G contains a cycle.

em eemry G- ealbeunm wenaruler Ligub
Gopbsg 2 oafler G e s&nHevpll QUDOI(HSELD erer
IGIEE
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13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Find the number of perfect matching in the
complete bipartite graph K, .

vw Qo Yldoar eaory K, Gseceiu
Qurmgsnisafler ereamamilEamaamuis &reamTs.
Or

If G is a k-regular bipartite graph, k>0, then show
that G has a perfect matching.

G eraugl k>0 orayomm  o6TeT 6 R-e(LpmIE
@mfelemer ouenyy eraflld GG @ Caeusliu
QuUIBESSD @) (HSGLD erem Hlmeys.
State and prove Euler’s theorem.
ot Cappsams &bl Hlnies.

Or
If a (p,,q,) graph and a (p,,q,) graph are
homeomorphic, then prove that p, +q, =p, +¢, .

@0 (pl’ql) @JWUHLD ¢2( (pQ’qz) @JGU)IJ'I_|LD
aulg Qeurtiyenwo erafléd p, +q, = p, +q, eTe Hlmieys.

If two digraphs are isomorphic show that the
corresponding points have the same degree pair.
@ SavgauanyLiser Fo gliLjenld ererfled Blarmen Ljemeflger
gowmen Gemg L Lilgsenerls Qubdlmé@Lb erar Hlmie,s.
Or

Show that every tournament has a spanning path.
alllourm  Gumiiqujb @@  UFeUed  LITEhSEWIL]
QUDD(WHESEGLD eTer Hlmie|s.

Part C (3x10=30)

Answer any three questions.

Prove: o'+ =p.

Poeys: o'+ =p

3 F- 8031




17.

18.

19.

20.

Show that the following are equivalent if G is a
connected graph with atleast 3 points

(a) @G isa Block

(b) Any two point of G lie on a common cycle.

(¢) Any point and any line of G lie on a common cycle.

(d) Any two lines of G lie on a common cycle.

G eremug) @amnbHag S LieTafllaer CameTL ¢ @) anenths euaniLy

erafled &L eu(mLIEa FomaTbrearanal Hlme|s.

(=) G emslLbd

(=) G e ahy Q@ yeralsEpd @ Qurgeurear &HnHBld
QmseL.

@) G a eapg @ udelybd aps em Candd @6
Qugleumen &HMled AHMLOHS (HSELD.

(F) G an by Q@ CamhaEpnd @@ Gumgeimear &nHHld
QmseL.

Prove that a matching M in a graph G is a maximum
matching if and only if G contains no M -augmenting
path.

o@m auery G e @ Qummssnd M - eyang ¢ BLGLS
Qurmsswreusn@ Csemeuwrer womb Cumgomer BlLbsme
wrlsefleo G-& M -Ogdubhsdu urms QST
CTETLIST@LD 6Ten Hlmieys.

Show that every planar graph is 5-colourabte.

eTHS 6@(Th FLDSET UGTLILD 5 -cuamenTLOIL 55855 cTar Hlmie|s.
Show that a weak digraph D is Eulerian if every point of
D has equal in degree and out degree.

D -éir gpauGleum(m (panemd Fowmen 2 6Lilg wHmid GleuefliiLig
Qupmmlnder e Bdlbs SHag cuepy D pers <y uier
UETLINGLD eTar Hlmieys.
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F-8033 Sub. Code

7TBMAE2A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022
Fifth Semester
Mathematics
Elective — NUMERICAL ANALYSIS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.
Give two examples of algebraic equations.
@Qupsamils FoaTUTHSEEEE Q[ TOSSHSETL(HaEr CaT(.
What is the demerits of the bisection method?
@ g0 FaPled (pevpullem Gapump wmg)?
Prove: 1+A) (1-V)=1.
Blmes : (1+A) 1-V)=1.
Write the Lagranges formula in interpolation.
@aL_§6gmaedler Casrmepfluier G&sHrsams T(pgis.

State Newton’s formula to find f(x) using forward
difference.

parCarmés, Geuguim’_enLL LweTUHSS f(x)
sTeaTUSHETET Bl L allen @&Gs5ST5ms sams.



10.

11.

Write simpson’s 3/8 rule.

Slibgafler 3/8 allflenw er(pg)s.

Why Gauss-Seidal method is a better method?

6 HTEV-FL 6O (PevD) 2 WIS ?

Solve by Jordan method

X, —4x, =2

3x; +x, =7

Cegrirair (pappulfled Sirde :

x; —4x, =2

3x, +x, =7

Write the fourth order R.K. method formula.
prenambd euflang R.K. (pevm @gdlrseans erps)s.

Write modified Euler formula.

Suiefler wrHNUMLESSILULL GHSSTEMS 6T(HsIs.

Part B

Answer all the questions.

(a) Find the positive root of x®=2x+5
position method.

(5 x 5 = 25)

by False

x*=2x+5-ar Baws (paosws Yoy @L wenuid

S ITEU0T .

Or

(b) Using Newton Raphson method find the root
between 0 and 1 of the equation x® =6x—4 correct

to 5 decimal places.

5 g0 QL SHmsswons soaur@  x° =6x—4pe
0 whmib 1HE @eL Ul L ppodemns Hlupl L6 Friiger

el LweTUhSSE STes.

2
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12. (a) Prove:é—zzE’—E’l.
V A

AV
2 Y _g_E!
Hmieys VA

Or

(b) Find the value of y when x =5 from the following
data :
x 4 6 8 10

y 1 3 8 16

Epasramib eleurniseflalmbg x =5 erayd Cumg y e

DI SHTems.
x 4 6 8 10
y 1 3 8 16

13. (a) Find the first derivative at x =1.5.
X 1.5 2.0 2.5 3.0 3.5 4.0
y 3375 7 13.625 24 38875 59

x =156 Wpsed aumslilmL s srems.

x 1.5 20 25 3.0 3.5 4.0
y 3375 7 13.625 24 38.875 59

Or

6
(b) Using Trapezoidal rule find J. f(x)dx from the
0

following set of values of x and f(x).

X 0 1 2 3 4 5 6
f(x): 1.56 3.64 4.62 5.12 7.08 9.22 10.44

3 F-8033




x whpd  f(x)-er wHULsANHBS LymAFmiiLd
6

et LweTuhSS J-f(x)dx -8 SHITETS.
0

X 0 1 2 3 4 5 6

fx): 156 3.64 462 512 7.08 922 10.44

14. (a) Solve by Gauss elimination method

2x+y+4z=12
8x—-3y+2z=20

4x+11y—-2z =33
sredler s wpevpulled Sirés.

2x+y+4z=12
8x—-3y+2z=20
4x+11y—-2z=33

Or

(b) Solve by Gauss Jordan method

2x+y+4z=12
8x—-3y+2z=20
4x+11y—-2z=33

srev ComiLen pepuied Sids

2x+y+4z=12
8x—-3y+2z=20
4x+11y—-2z =33

4 F-8033




15.

16.

17.

(a) Solve by Picard’s method upto 3 approximation.

(b)

Also find the wvalue of y(0.1), y(0.2). Given
y=y-x% y(0)=1.

3 b Gamyrubd eueny Wsmiger (pepulld Sidss.
Cuogitb ¥(0.1), y(0.2)er  wIlysMmETE  SHTETS.

Y =y-x> y(0)=1 erar Qer@ésr1UL_HeTers.

Or

Given y'=-y and y(0)=1. Find the values of y
when x =0.01, 0.02 by Euler method.

y=-y wogb y(0)=1 aaré Qarhésriul ([Hererer.
x=0.01,0.02 eayib Cumg yerm wdHlysamer <y Ui
pDUildd Srems.

Part C (3x10=30)

Answer any three questions.

Find the positive root of x =cosx =0 using bisection

method.

x=cosx =0aer Wens epsms Q@ &0 smMied penmulded

S ITEU0T .

Given the values

X 14 17 31 35
f(x): 68.7 64 44 39.1

Find the value of f(x) corresponding to x = 27.

X 14 17 31 35
fx): 687 64 44 39.1

GTEITM SIS ET QamH&sIILL (heTere. x =27 &g,
@aeemrwrer f(x) -6 WHLUIL| STewTs.
5 F-8033




18.

19.

20.

6

Evaluate by Trapezoidal and Simpson’s rule : I
0

dx
1+x2°

6

J'ldng qriQEmiL e wpmd  Sbser  pamudd
+Xx

0

LENTAIGES

Solve by Gauss Seidal method
27x+6y—2z=8b5
6x+15y+2z="72
x+y+54z=110
srev-&Le wevpuller Siss.
27x+6y—2z=285
6x+15y+2z="72
x+y+54z=110

Given y'=x+y and y(0)=1. Find y(0.2) using 4t order
R.K. method.

Y=x+y wpmbd y(0)=1 Qarhésiu@ererear. 4 <yb
auflang R.K. @pewpulilev y(0.2) & sresrs.
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F-8035

Sub. Code

7TBMAE3A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022

Sixth Semester

Mathematics

Elective : DISCRETE MATHEMATICS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A

Answer all questions.

1. Define Tautology.

GUETUIM © & GU 2 GTEnLD.

2. Draw truth table for p < q.

D q &G 2D S| UHENT GUDIIS.

3. Define a modular lattice.

eflaspu Weararenay GUEDFUIM).

4, Define a Boolean algebra.
Uedlwer @Quinsanissans euenyuim).

5. Define Hamming distance.
anmislifkl D eUen Fuwimi.

6. Define a group code.

GO&EGNUL e euenTLIm).

(10 x 2 = 20)




Define a finite automata
(PIg-0|GTeT STet-6Uen ).
Write usual notations, define 5.
aupssorar Gnluihsafemig e cUENTWIM).
Define Type I grammar.
auang I @avdsand - cuenFuim.
Define regular grammar.
R(PEIE QOESEMTHNS QUM TUIM).
Part B (5x5=25)

Answer all questions, choosing either (a) or (b).

(a) Is (p - q) “ (—‘p v q) a tautology.
(p=a)e( 1pva) eo Quibeown?

Or
(b) Find DNF.

lpva)e (pag)
DNF srers.
lpva) e (pag)
(a) If L and M are lattices ; prove that Lx M 1is also a
lattice.
L womgd M Qererevser erefles LxXM -b Gerared
erem 1hlmies.
Or
(b) Prove that every distributive lattice is modular.
s h UkSL([H Gearargyd elaspu Gerarem@d erer
Hmiays.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that (e, d) can correct K or fever errors <

minimum distance of e is atleast (2k+1).

(e,d) wearg K dag 2sp@ GODHS seipsamer
sl &  e-ar GOPHSULEF FHITD  (GDDHS)
2k +1) - eram Hlmieys.

Or

Prove that (m, m+1) parity check code can detect

one error.
(m,m+1) urfily Cerseer @GO&GSD @@ Seuenn
s &G eTar Hlmnies.

Construct finite automation M accepting {ab, ba}.

{ab,ba} -wer ei@vdiEn yeer srefl M

SBMLOGFHE|LD.

Or
Explain Nondeterministic Finite Automata (NFA).
NFA - 6 endsseluers @igeyerer  sraflanw
cflemd (3.

If L(G)=1{a"ba™ /n, m>1}, find G.
L(G) ={a"ba™ In, m>1} aaflés G -gg sreims.

Or

Construct a regular grammar to generate

I mn
{abc/l,m,nZl}.

Il mn
{abc l'l,m,n2 1} 2 (FUTGGD QRPTIE QOGEMTSNS

S MLDEGHE|LD.
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16.

17.

18.

19.

20.

Part C (3x10=230)

Answer any three questions.

Find PNDF :

PAQ)v(PARIV@AR).
PNDFg srews.

(PA@)v(PARIV@AR)

Show that the Boolean algebra B is isomorphic to P(A),
A 1is the set of all atoms of B.

A eerug B-ar oeflsaflen  gewrd, ererfley  edlwier
Qupsafilgl B <yaig P(A)&@ @Quieriymn o amiwg)
eTeu Hlmies.

Write the procedure for constructing a group code.
GOEGNUG ADWSEGD uPPEHENW T(LPSGIS.
Construct NFA which accepts

L={ce{a, by /|x|> 3, third symbol of x from right is a

L={xe{a, b} /|x]|23, aoddmbs x-da mpamnraug
GSMUIG af -meu sewds@En NFA - e oienwésayib.

Construct a regular grammar which generate strings of
0’s and 1’s having n odd number of 0’s and odd number of
1’s.

n epon O0ssemerud WLOHMLD @pHon 1 Fmerub ClETeTL
O-ger, l-seT srmGmeT 2 (HUTHGL @WEIEG Qe&SEmILD
SIDLFHELD.
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