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Q1: Find the eigenvalues and eigenfunctions of the hor:%n@eous

integral equation y(x) = }\fol eXety(t)dt

Sol: Given that

y(x) = Ae”* fol ely(t)dt

Let C = folety(t)dt
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If ¢ = 0 then equation (4) gives y(x) = 0. There , assume tha

for non-zero solution of equation (1), € # 0 . Hence equatio

_ 2 S £ l
“er-1) (6)

reduces to A

Which is an eigenvalue of equation (1)




Q2: Solve the homogeneous Fredholm integral equation %ﬁ %

second kind  y(x) = A [*" sin(x + £) y(¢)dt (1)
Sol: Given that equation (1), then »3%
y(x) = )\fozn [sinx cost + cosxsint] y(t)dt

B\

y(x) = Asinx fozn cost y(t)dt + Acosx fozn sint y(t)dt%m |

Let C; = fozn cost y(t)dt and C, = fozn sinty(t)dt (3




Using equation (5), then equation (3a) becomes %

21 %

C; = J cost (AC; sint + AC, cos t)dt

0
€1 —ACom =0 (6) »3%

Using equation (5), then equation (3b) becomes
2m

C, = f sint (AC; sint + AC, cos t)dt
0

ACiT—Cy =0



The eigenvalue are given by A; = 1 and A, = = %gg)

T T

To determine the eigenfunction correspondingto A = A; = %, in %

equation (6) and (7), we obtain
Cl — CZ — O (9) %

and

)

C;,—C, =0 (10) SPo%"
Both equation (9) and (10) gives C, = C; , from equation (4), we

obtain Cy




To determine the eigenfunction corresponding to A = A, =%

in equation (6) and (7), we get C;+C, =0 ) %{‘

and Cl + CZ =0 (13)
Both equation (12) and (13) gives C, = —(; , from equation (4)732(

we obtain C -

y(x) = ;1 (sinx — cosx)

Taking _Tcl=1, the required eigenfunction y, (x) is given by

y,(x) = (sinx — cos x) (1




Q3: Prove that the homogeneous integral equa

y(x) = A J, (tvx — x/t)y(t)dt does not have real X
eigenvalues and eigenfunctions.

Sol: Given that y(x) = A fol(tﬁ = x\/E)y(t)dt *32(
y(x) = ?\\/Ef ty(t)dt —Axf\/fy(t)dt OF ¢ 3
0] 0)

Let C; = [, ty(t)dt and C, = [ VEy(t)dt (2, 3)




2\ A
1-5)G+36=0 (6) %
Using equation (5), equation(3) becomes
1

e
C, = J VE(ACVE — AC,t)dt

0
A 2\
—EC'l-I—(l-I—?)Cz:O (7) %

For non-zero solution of the system of equation (6) and (7) Using

equation (5), equation(3) becomes |, _ 22 %§
D) = > =0, A= +iv450

21
— 1 4+ —
Showing that D(A) # O for any real value of A . TRerefore the system

w >

of equations (6) and (7) has unique solution C; = C, =0 for all rea
A. Hence, from equation (4) y(x) = 0, which is zero solution.

Therefore, the given equation does not have real eigenvalue and

Y7,
eigenfunctions \‘g | \/ N




Q1: Determine the eigenvalues and eigenfunctions of the % %

homogeneous integral equation

(A)
y(x) = A [, K(x,t)dt where K(x,t) = [t(x +1), 0<«x s%(%

x(1+1t), t<x<
(B)

ot
4€9 =7\f01K(x,t)dt where K(x,t) =[ e "sinhx, 0=x

—e *sinht, t<x

(Try to yourself)



Thank you




