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Correction of Integral Equations Exam

Exercise 1 )
o(z) = 7 + A / (1 3at)p(t)dt
0

1. Let . .
o(x) =z + )\/ o(t)dt — 3)\56/ to(t)dt. (1)
0 0
Put ¢; = fol e(t)dt and ¢; = fol (t)dt we get
o(x) =z + Aey — 3Azea = ey + (1 — 3Aea)Te o, (1.5) (2)
2. 1= [ (Aer + (1 = 3eo)t)dt = Aey + =22,
So we get
2(1 — >\)Cl + 3)\02 —1=0.
! Acp 1—3A
Cy = / t()\Cl + (1 — 3)\02)75)(1?5 = ﬂ + 3 02.
Then we get the following system
21 =Ny +3Xes —1=0 (1)
SACH— 6(1 £ A)eg 42— 0. o
_20=x 0 3A _ oy _ .
A—‘ 2\ S6(1+ \) '—3()\ 4). i (1,5)
If X # 2 and N\ # —2, the equation (1) has a solution, while if A = 2 or \ = —2 there is no
solution. ........... (0.5)
3. If A #2 and N\ # —2, then we get
3\ -1 2
01’ —6(1+)\) 9 ‘—m ............................. (1)
-1 20=0 | A-4 '
Co = 9 3\ = )\2 — 4 ......................
Substituting in (2) we get :
1
o) = ———= (22 + (1 =3X2)(A—4)) . v (1)

A2 —4



. 11
Exercise 2 1. ||K|} = [ [, 2*Pdtde = 5= [[K|lg = 5. oo, (1)
Define an operator : T : X — X such that

1
To(x) =+ /\/ xtdt.
0

Integrating from 0 to 1 we get :

1 1 1
/’Wﬂm—ﬂmemwﬂM/U/u%mwumww—wu,
0 0 0

which implies that :
1T —TY||x < MIKelle =0 e (0.5)

IfI\| < 3 implies that T' is a contraction, then the equation has a unique solution. ..............

2. For X\ # 3, 1(z) = 14 3z, ¢o(x) = 1—|—%x—|—%2x p3(x) = 1+%x+%2x—l—%m .....................

() e N 1+ 3Ax(l 1
n(2) = —r+—x+.. T = - —
4 2" "6 931 23— A" 3n

). Qe (1)
P(@) = Jim () =1+ 557

Exercise 3 1.
L(p) = L(cosz) — L(sinz) + 2L(cosz)L(yp)

__p 1 2p
L0 = 5~ g1 T 1L (1)

2.
2p _p—1
(- 2e) - 50
1 x
(p) = p— pz)=¢€" ... (1)
3.
L(¢") = L(cosz) — L(sinx) + 2L(SINZ) L(@)eervriririiiiiiiiai, 0.5
~p—14+2pL(p) -
pL(p) T (0.5)
:>(p3—p)£(<,0):p—1:>£(gp)zz—?—]ﬁ ............................................ (1)
= O(T) =& — € i (1)

............... (1)



