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Answer the following questions

Question 1

Obtain solutions for the following integral equations:

D) o(x)=2x+4 jox (t — X) o(t) dt.

(2) joxe2<x—” o(t) dt =sin x.

Question 2

(a) Investigate the solvability for the following integral equation
showing how the Fredholm Alternative is confirmed

P(X)=X*—X+A[, (X* —2xt) p(t) dt
(b) Evaluate the Resolvent kernel of the kernel

k(x,t) =a*t, a>0.

Question 3

Use Laplace transformation to solve the following:
X
p () ="+ [ p,(t) dt,
—1— [ 2% (1) it
0, () =1- [ eV gy () dlt.

Good Luck!
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The answer

Question 1.

M p(x)=2x+4] (t-x)p(t) dt
P/ (%) =2+4[(t-X)p1)] ., + 4], (De(t) dt

P/(X)=2-4 p(t) dt = ¢"(X)= —4p(x)
@"(X)+4p(x)=0; ¢(0) =0, ¢'(0)=2

p(X) = Acos2x+Bsin2x, @(0) =0=A

@' (X)=—2Asin2x+2Bcos2x, ¢'(0)=2=2B
solution is there for ¢@(x) = sin2x.

This can be verified, where we find

on (t=X)e(t) at =on (t—x)sin2t dt=

X
X—_tcosZt+lsin 2t :lsin 2t—§
2 4 4 2

0

o(X) =2x+4(%sin 2x—gj:sin 2X checks

onez(x‘t) o(t) dt =sin x

1 1 s—2
—(S)= — =
s—2¢() s*+2 4 s +1

Hence  ¢(X) =cosx—2sin X
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Question 2.

@) @(X)=x—x+A[, (x*-2xt) p(t) dt
()=, (x2—2xt) (t) dt=2(Ax*-2BX)

A=I 4 (t) dt=A [, (At*-2Bt) dt=221 Aj;tzdtzg/’LA
B=[ t4(t) dt=A[" (At -2Bt2) dt=—41 Bj;tzdtz—%iB
Hence A(1—§/1):0 & B(1+%ﬂ):0:>

eigenvalues ﬂﬁ% ,12:_%
Now @(X)=x’—x+A4(ax*—2bx)
a=[", o(t) dt=", (*-t) dt+A[", (at?-2bt) dtzgia

b=1" to(t) dt=", (t*—t?) dt+A]", (at3—2bt2)dt=—%—%/1b

4
15
these conditionsare giving a contradiction onlywhen A= A4,.

The solutions to both equation are therefor

Hence a(l—%l):O & b(1+g/1):_

3 4
A== ¢g=cx? =X*—X+ CX* +—

, 0, @ + ST
/1:—% . P =CX No solution @
At A A $=0 =X —x+ L

5(3+4A4)
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(b) k(x,t)=a*' =k, (x,t), a>0
k,(x,t)=["k(x, t)k (o,t)do=[[a*"a*'do =

ax—t(x_ t)
2
k3(X,t):J‘tXax—aa6—t (O'—t)dO' _ gt (X—zt)
2 2

R(X, t;4) =k, + Ak, + 27Kk, +.....

a* {1+ A(X, 1)+ A7 MJrﬁ M+:|
2 3!

— ax—t e/I(x, t)

Question 3.

() ="+ [,(t) dt

0,(X) =1-[ &V gy (t)dit.

1 1 1 1
=+t — . -
) - S¢z b S s—2¢1
BERE T

s—1 s 2 -1 s-2



