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Instruction:  Answer Question Number One and Any Other Four Questions

1. i Define the three types of VVolterra integral equations (3 marks)
ii. State three properties of Volterra integral equations. (3 marks)
(b). i What is a degenerate Kernel? (2 marks)
ii. When is the set of orthogonal system {¢,, } said to be complete? (4 marks)
iii. When is a Kernel said to be positive? (3 marks)
iv. State the Hilbert-Schmidt Theorem. (3 marks)

(c)  Find the solution to the integral equation:

o)

‘. f (@)dw, a>0
pranpw i coswx p(w)dw, a .
0
(4 marks)
2. @) Solve the integral equation:
X
f sinx (x — y)dy = 1 — cos Bx.
0
(6marks)
(b) Form the integral equation corresponding to the I\VP:
y'+2xy'+y=0, y(0)=1, y'(0) = 0.
(6 marks)

3. (@) Solve the integral equation:
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(b)

(b)

(b)

P(x) = /1[ coswx p(w)dw, ¢(x)isan even function of x.
0

(6 marks)
Obtain the solution to the integral equation:
2\: [
60 = 1) +4(2) [ cosxysmay.
0
(6 marks)

@ Using ¢, (x) = x as a first approximation, solve the integral equation:

p(x) =x+ Af ¢(s)ds.
0

(b) Solve the integral equation:

P(x) =x?+ Aj x3s2¢(s)ds.
0

@ Solve the integral equation:
d(x) = x> +f xs2¢(s)ds.
0]
Find the solution of the integral equation:

o)

1
u(x) =e* + E,]- u(y)dy
0
by the method of successive approximations.

@) Find the eigenvalues and the corresponding eigenfunctions of the following

homogeneous Fredholm integral equation
1

y(x) = lj(sin nx cos wt)y(t)dt.
i (6 marks)

Show that the following homogeneous Fredholm integral equation has no eiigenvalues and
no eigenfunctions:

1
Y00 = 2 j Gx — 2)t y(e)dt.
0

(6 marks)
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