Section B
Note : Attempt all the questions. 3x17=51

11. (a) Apply Fourier transform to solve the

integral equation :

o l-p, 0<p<lI
Io g(s)cos(ps)ds—{o ool
(b) Solve :
b
o= 209 g cla<x<b
x(2  2\*
(=)

Or

(a) Obtain the approximate solution of the

integral equation :

g(s)=s>+ I; sin(st) g(7) dt

by using first two terms of the power

series expansion of sin(s?).

(b) Solve the integral equation :

b
f(x):jx ) 1/za’t;OSa<x<bSﬂ:
(cosx —cost)
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1. Define Volterra integral equation of first and
second kind and obtain an integral equation
corresponding to :

d2y x
+y=e 0)=0,)'(0)=1
2 »(0)=0,(0)
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Show that the homogeneous integral equation :
1
P(x) =\ j0(3x—2)t y(t) dt
has no eigenvalues and eigenfunctions.

Define resolvent kernel of an integral equation.
Using resolvent kernel, solve the following
integral equation :

1
g(s)=1+xj0(1—3st)g(t) dt
Solve the integral equation :

(%) =1+j01(1+ex+f)y(t) di

Define integral equation of convolution type.

Solve the symmetric integral equation :
s
2(s) =1+xj0 cos(s+1)g(r) dt

Construct Green's function corresponding to

the boundary value problem :

2
szd—;+sﬂ+(7xs2 —1)y=0,
ds ds

»(0)=0,y(1)=0.
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10.

With the use of Green's function convert the

following boundary value problem :

Y +hy=0; ¥(0)=0,y' (D) +vy»(1)=0

to a Fredholm integral equation.

Apply Laplace transform to solve the integral

equation :

dt =145+ 52

J'S g(®)
0 (S_t)l/z

Show that eigenfunctions of a symmetric kernel
corresponding to two distinct eigen-values are

orthogonal.

Define orthogonal system of functions. Also,
discuss the Gram-Schmidt method for
construction of an  orthogonal  set

{01, 0y 03,erene O o} from given

independent set of functions

(W1 Voo Waseeeo, Wy e}
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(a)

(b)
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Or
Using Hilbert-Schmidt theorem find

solution of the integral equation :

g(s)= (s + 1)2 + J.il(st — sztz)g(t) dt

Using resolvent kernel, find the solution

of the integral equation :

1+x2

y(x)=1+ X2+ Ig y(t) dt

1+t2
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12. (a)

(b)

(a)
(b)

13. (a)

(b)

Define Fredholm operator K, its conjugate

and show that :

(K, . v)=(0. K v)
Using Laplace transform solve the

integral equation :
t
(0 =t+2j0cos(t—x)f(x) dx

Or
State and prove Hilbert-Schmidt theorem.

Determine the modified Green's function

for the boundary value problem :

y'(x)=0; when '(0) = y'(1)=0
Apply Fourier transform to solve the
integral equation :

l-p, 0<p<lI

I;Og(s)cos(ps)ds:{o ool

Find resolvent kernels for the kernel

K(s,t):e(ﬁt); with lower limit of the
integral a = 0 and the upper limit » = 1.
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