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Second Semester
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LINEAR ALGEBRA
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Time : 3 Hours Maximum : 75 Marks

Part A (10x1=10)
Answer all questions.

An nxn square matrix A over the field F is
if A, =A, foreach i and ;.

(a) Hermitian (b) Symmetric

(c) Homogeneous (d) None of these

If V is a finite — dimensional vector space, then any two
bases of V have number of elements.

(a) Daifferent (b) Unknown

(c) Same (d) Infinite

If Ais an mxn matrix over the field F, the transpose of
A is nxm matrix A’ defined by

(@ A=A, b)) A=A,
© A'=A d A'=A4,
A group is if it satisfies the condition

xy = yx for each x and y.
(a) Associative (b) Distributive
(¢ Commutative (d) None of these



10.

The field F 1is algebraically closed if every prime
polynomial over F has degree

(@ 2 (b) 3

0 O d 1

A polynomial f of degree ‘n’ over a field F has atmost
rootsin F'.

(a) n-2 (b) n

() n-1 (d) n?

If A' is a matrix obtained from A by interchanging two
rows of A, then

@) D(A)=-D(A) () D(A)=-D(A)

(¢ D(A)=D(A) (d) None of these

A sequence (K,,K,.K ) of positive integers not
exceeding n, with the property that no two of the K; are

equal, 1s called of degree n.
(a) Permutation (b) Function
(¢) Unique (d) Alternate

The collection of all @ such that T.ao =C.«¢ is
associated with C.

(a) Characteristic Roots

(b) Characteristic Space

(¢) Characteristic Function
(d) Characteristic Vector

If N be a linear operator on the vector space V, then N is
Nilpotent of some positive integer r such that

(@ N =1 b)) N =0
© N =-1 d N' =N
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11.

12.

13.

14.

Part B (5x5=25)

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

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Define Vector space and their properties.

Or

If V is a vector space over the field F, verify that
(@, +a,)+(a,+a,)=|e, +(a,+a, )|+ a, for all vectors
a,,a,,0, and o, in V.

Show that F™" is isomorphic to F™ .,

Or

Let V be a finite-Dimensional vector space over the
field F and let W be a subspace of V. Show that
dimW+dim W° =dimV .

Let F be a field. Show that the ideal generated by a
finite number of polynomials f,f,,...f, in Flx] is the

intersection of all ideals containing f,...f, .
Or
Suppose f =gmodp and f, =g modP . Prove that
(@) f+f =g+g modP
(i)  ff, = gg, mod P

Let A be a 2x2 matrix over a field F' and suppose
that A°=0. Show that for each scalar C that
det(cI-A)=c*.

Or

Let n be a positive integer and F a field. If o is a
permutation of degree n, prove that the function
T(x,,%,..x, )= (x X X,,) In an invertible linear

ol>Voy 2 Von
operator on F".
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15.

16.

17.

18.

19.

20.

21.
22.

23.

(a) Let V be a finite-dimensional vector space and let
W be any subspace of V. Prove that there is a

subspace W, of V such that V=W & W,.
Or

(b) Let T be a Linear operator on V . If every subspace
of V 1is invariant under 7', then prove that T is a
scalar multiple of the identity operator.

Part C (5 x 8=40)
Answer any five questions.

If W, and W, are finite-dimensional subspaces of a vector

space V', then show that W +W, is finite dimensional
and dimW, + dimW, = dim(W, AW, )+ dim(W, + W, ).

Prove that the subspace spanned by a non-empty subset
S of a vector space V is the set of all linear
combinations of vectorsin S .

Let m and n be positive integers and F a field. Let f,...f,
be linear functionals on F". For a in F" define
T, =(f(@)...f,(@)). Show that T is a linear

a

transformation from F" into F". Then show that every
linear transformation from F" into F" is of the above
form, for some f,,...f, .

If W and W, are subspaces of a finite-dimensional vector
space, then prove that W =W, if and only if W' =W, .
State and prove Taylor’s Formula.

State and prove Cayley Hamilton Theorem.

Let K be a commutative ring with identity and let A and
B be nxn matrices over K. Then show
det(AB)=(det A) (det B).

Let V be a finite-dimensional vector space and let
W.,..W,  be subspaces of V such that V=W +..W, and

dimV =dimW +...+dimW, . Prove that V=W &..®W,.
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Part A (10x1=10)

Answer all questions.

A rational function R(z) of order p has p zeros and p
poles, and every equation R(z) = a has exactly.

(a) proots

(b) p+1roots

(¢) p-—1roots

(d) None

The limit function of a uniformly convergent sequence of
continuous functions is itself

(a) convergence (b) constant

(c) continuous (d) none



The integral of the function J.Cez coszdz where C is the

unit circle is

@  Z(3+2i)
2

() 7z(3+2i)

© §@+m)
(d) §@+&)

The converse of Cauchy- integral theorem is
(a) Euler’s theorem

(b) Liouville’s theorem

(¢) Morera’s theorem

(d) Goursat’s theorem

A Maclaurin series is a Taylor series with center
(@ 2z =0 (b) 2z =1

() z,=2 d z,=-1

The zero of the function is
cosz

(@ 1 ®b) -1

(o 0 d =z
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Residue of the function > at z2=0is
z+z
(@ 0 (b) 1
() -1 ) 2
The zero of order is known as
(a) complex zero (b) simple zero
(c) singularity (d) none of these
The Laurent series expansion of the function f (z): 21 I
e p—
valid in the region 0 < |z| < 2 1is given by
11 1 1 4
a Z)=——-—4+—2z-—=2
@ f( ) z 2 3 120
1 1 1 1
b 2)=—+———zt+—2°
®) f( ) z 2 3 120
11 1 1,
c Z)=———F—z—-——2"+
© 1) z 2 12 720
(d) l_l+iZL23 +-
z 2 12 120
In the Laurent expansion of f(z)=; valid in
(z - 1)(2 - 2)

the region 1< |z| < 2, the coefficient of % is
z

1
(@ 0 (b) 5

(© 1 d -1
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11.

12.

13.

Part B (bx5=25)

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

(a)

(b)

(a)

(b)

(a)

(b)

If all zeros of a polynomial P(z) lie in a half plane.
then prove that all zeros of the derivative p’(z) lie

in the same half plane.

Or

Define a linear transformation. Also prove that a

linear transformation carries circles into circles.
Derive the Cauchy’s integral formula.

Or

Suppose that f(z) is analytic on a closed curve ¥

(i.e., f is analytic in a region that contains y). Show
that J. Tz)f (2)dz is purely imaginary. (The
Y

continuity of f’(z) is taken for granted.)

Prove that an analytic function comes arbitrarily
close to any complex value in every neighborhood of

an essential singularity.

Or

State and prove the Schwarz’s lemma.
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14.

15.

16.

17.

18.

(a)

(b)

(a)

(b)

State and prove arguments principle.

Or

Evaluate the following integrals by the method of
residues

. oo x2dx

® IO x'+5x2+6

.. ~  xidx

(11) .[o (x2 o )3, a real

Define an entire function with an example. Also
Prove that every function which is meromorphic in
the whole plane is the quotient of two entire
functions.

Or

Derive the Jensen’s formula.
Part C (5 x 8=40)

Answer any five questions.

If Zanzn and anz" have radii of convergence R, and

R,, show that the radius of convergence of Zanbnzn 1s

at least R/ R, .

What is the general form of a rational function which has

absolute value 1 on the circle |2| =17 In particular, how

are the zeros and poles related to each other?

State and prove the Cauchy’s theorem for rectangle.
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19.

20.

21.

22.

23.

If the piecewise differentiable closed curve y does not

pass through the point a, then show the value of the

integral is a multiple of 27 .

ryz—a
Derive Laurent series.
State and prove Taylor’s theorem.

State and prove maximum principle for harmonic

function.

Suppose that f, (z) is analytic in the region Q,, and that
the sequence {f,(z)} converges to a limit function f(z) in

a region Q, uniformly on every compact subset of Q.
Then prove f(z) is analytic in Q. Moreover, f.(z)

converges uniformly to f'(z) on every compact subset
of Q.
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Time : 3 Hours Maximum : 75 Marks
Part A (10x1=10)

Answer all questions.

1. If F(D)y=x", n is a positive integer then
(@) PI=[FD)]"{x™"}
(b) PI=[F(D)Nx™"}
© PI=[F(D)]"{x"}

(d PI=[FD){x"}

2. A necessary and sufficient condition that the pfaffian
differential equation X -dr=0 should be —— 1is
that X -curix=0.

(a) differentiable (b) integrable

(¢) primitive (d) integrating factor



Eliminate orbitrary function form z = f (x® + y*), we get

(@) py=gqx (b)) px=qy
© =2 @ ==pg
X q Yy

If f(z)=w(x, y)+iy(x, y) the Cauchy-Riemann equation

is satisfied.

@ v.=-v, v, =v,
b v.=v, v, =V,
© v, =V, v, =Yy,

D v, =v,v, =v,

If integrating the equation d_p:ﬂ the compatible
p q

system is obtained as

(@ g=ap =1
q ap
© L=1 (&) p=aq
P ap

A system of two first order partial differential equations
of the form f(x, y, u, p, q) =0 and g(x, y,u, p, g) =0 are

said to be

(a) Charpit’s method
(b) Jacobi’s method

(¢) Compatible method
(d) Special types
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10.

Let a relation found by eliminating a and b between

¢(x7 Y, 2, Q, b)y %:%:O iS a Ca].led

(a) complete integral
(b) particular integral
(¢) singular integral

(d) general integral

If m, = m, both the roots are real and equal, then C.F is
(@ ™ +cye™ (b) (¢, +cyx)e™”

(¢) both (a) and (b) (d) None of the above

The fundamental Maxwell’s equation in the form VxE,

18

1 9H, 9H,

(a) S (b) u o
-1 9H, oH
19, 4 -y

(©) u o (d -u o

The total flux of heat flow across S per unit time is given
by
(@ H=|[(-kVu) Ads
S
) H=[[(-k*Vu)-Ads
S

© H-= j j (~kVZ2u) - hds
S

d H-= j j (~k2V?u) - Ads
S
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11.

12.

13.

14.

Part B (bx5=25)

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

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Find the integral curves of the sets of equations
dx dy dz

xz—y _yz—x 1=z

Or

Prove that a pfaffian differential equation in two
variable always possesses an integrating factor.

Find the integral surface of the linear partial
differential equation

x(y +2)p-y(x®+2)qg=(x*-y*)z which contains

the straight line x+y=0, z=1.

Or

Find the general integrals of the linear partial
differential equation.

(y+zx)p—(x+yz)g=x"—y"

Show that the equation xp=yq, z(xp+ yq)=2xy
are compatible and solve them.

Or
Find complete integral xy+3yq =2(z — x%¢?) .
Solve (y’x —2x*) p+(2y* —xy)q =gz (x® — ).

Or

Find the particular integral of

(D*-2DD’+D'*)z =12xy .
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15.

16.

17.

18.

19.

20.

21.

2 2
(a) Solve S—Z+3—L;=O for O<x<m O<zm, O<y<nrx
X dy

under the boundary condition

u(x, 0)=x2, u(x, 7)=0,

0
ux(O, y) :aux (07 y) =0= ux (”9 y)

Or

(b) Write down the derivation for two-dimensional
wave equation.

Part C (5 x 8=40)
Answer any five questions.

Verify that the differential equation
(y* +y2)dz+(xz+2°)dy+(y* —x2)dy=0 is integrable
and find its primitive.

Find the integral surface of the equation xp+yg==z
passing through x+y=1 and x*+y* +2°> =4.
d’y

2
Solve x3F+3x2%+x3—y+8y= 65 cos (logx).
X X X

Find the surface which is orthogonal to one parameter
system z=cxy(x®+y?) and passes through the

hyperbola x* —y* =a?, 2=0.

Determine the complete integral of the equation
pP+q*-2px—2gy+1=0.

Find the laplace transform of the following function
(a F@) =tsinat
(b) F(t)=tcosat
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22.

23.

Find

the solution of the

i rg% +Li sin ﬂ =0 n
or or ) sin@ 06 de

¢ =f(r)cos@, given that

—9¢
@ or

— 3¢
®) or

=ucos@ when r=a

=0 when r=

equation

the form

Derive the general solution of three-dimensional diffusion

equation.
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Part A (10 x1=10)

Answer all questions.

1. A program must be converted to language
to be executed by a computer.
(a) Assembly (b) Machine
(c) High Level (d) Very high level
2. This license allows a patent grant for derivative works
(a) BSD License (b) Apache License
(¢) MIT License (d) CC license
3.  The variable defined outside the function is referred as
(a) Static (b) global
(c) Automatic (d) register

4, The data type of svs.argv is
(a) Set (b) list
(c) Tuple (d) strings



The error that is not a standard exception in Python is

(a) Name error

(b) Assignment error
(¢) IO error

(d) Value error

The set of statements that will be executed whether an
exception is thrown or not?

(a) Except
(b) else

(¢) Finally
(d) Assert

The basic ndarray is created using?

(a) numpy.array(object,dtype = None, copy = True.
subok = False, ndmin = 0)

(b) numpy.array(object,dtype = None, copy = True,
order = None, subok = False, ndmin = 0)

(c) numpy_array(object, dtype = None, copy = True,
order = None, subok = False, ndmin = 0)

(d) numpy.array(object. dtype = None, copy = True,
order = None, ndmin = 0)

What will be output for the following code?

import numpy as np

a=np.array([1,2,3])

print a
(@ [[1,2.3]] (b) [1]
(o) [1.2.3] (d) Error
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10.

11.

12.

What will be the output of the following Python code?
i=1

while True;
ifi%3 =0
break
print(i)
i+=1
(a 123 (b) error
) 12 d 13

Python supports the creation of anonymous functions at
runtime, using a construct called

(a) pi (b) anonymous
(¢) lambda (d) beta
Part B (5 x 5=25)

Answer all questions, choosing either (a) or (b).
(a) Differentiate between Interpreter and Compiler.
Or
(b) Mention disadvantages of Assembly language.

(a) Differentiate between local and global variables

with suitable examples.
Or

(b) Write a program using functions to display Pascal’s

triangle.
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13.

14.

15.

16.
17.
18.

19.
20.

21.

22.

23.

(a) Explain the syntax of the try — except — finally
block.

Or

(b) Write a program that uses a while loop to add up all
the even numbers between 100 and 200.

(a) Explain sorting iterable in Python with example.

Or
(b) Differentiate between NumPy and SciPy in Python.

(a) Write a program in Python to find GCD of two or
more integers.

Or

(b) Write a program in Python to find prime numbers
for the given integers.

Part C (5 x 8=40)

Answer any five questions.
Write a sort note on data types in Python.
Explain the utility of doc strings.

Briefly explain the conditional statements available in
Python.

Explain Type conversion in Python with example.

Write a program in Python to find the mean, median,
mode and standard deviation for the given integers.

Write a program in Python to find the product of the two
matrices.

Demonstrate how functions return multiple values with
example.

Differentiate between syntax error and an exception.
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