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Integral equations are used as mathematical models for many physical situations and
applied mathematics. The numerical solutions of such integral equations have been
highly studied by many authors. In this thesis we deal with the system of nonlinear

integral equations (NIEs) of the form

t

X (t)— j H(t,z)x"(r)d 7 =0,
Ty n>2 (1)
IK(t,r)x”(r)dr:f(t).

y(t)

where 0<t, <t<T, y(t) <t, and the given functions H (t,z), K(t,7) €Cyg .11, 01
f(t)eCy ;- The aim of the work is to find the unknown functions

x(t)eCl[tuyw] , Y (t)€C"y, ., in (1). To this end, we introduce the operator function

P(X)=(P(X).P,(X))=(0,0), X =(x(t),y()), @)

and hence (1) can be expressed in the operator form

t

PO ),y ) =x)- | H(E,ox" ()7,
y (t)

PO (1), y 1) =f )- [ Kt,)x"(r)dr.

y(t)




We solve (2) by the modified Newton-Kantorovich method
P’(Xo)(x - Xo) + P(Xo) =0, Xy = (Xo(t)' yo(t))-

Substituting the first derivatives in (3), we have

Ax (t) - tf H (t, 2)nxg (1) Ax ()d 7+ H (Y o (£)Xg (Vo (t))AY ()
Yo(t)
= j. H(t,7)x, (r)d7—x,(t),
Yo(t)
—ytme t, 7)xg ()AX () 7+ K £,y o (€)X g (Yo 1))AY ()
B j' K, 7)x, (r)dz—f (t).

Yolt)

3)

(4)

where  AX(t) = x, (t) =X, (t), Ay(t)=y,(t)—-y,(t). Solving (4) in terms of

(Ax (t), Ay (t)) we obtain (x,(t),y,(t)), by continuing this process, we arrive to the

sequence of approximate solutions (xm ®).y, (t)) from

00 | KX @8x, (@) =F, (),
Yo(t)

n j Ht,o)x; '(z)Ax,, (r)d 7 —AX , (t)

MY, ()= : i

H(t,y,o(t))xo (Yo(t)) L ]‘ Ht,o)x, (r)dr—x,, ,(t)

ym—l(t)

where AXx, (t) = X, (t) — X, ,(t) and Ay, (t) =y, () -y, (), m=2,3...

In discretization process the modified trapezoidal rule is applied for Eq. (5).

()

In this thesis we have proved the existence and the uniqueness of the solution of Eq.

(1). Moreover, the rate of convergence of modified Newton-Kontorovich method for
Eq. (2) is established. Finally, FORTRAN code is developed to obtain numerical

results which are in line with the theoretical findings.
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Persamaan kamiran digunakan sebagai model matematik untuk pelbagai situasi
fizikal dan matematik gunaan. Penyelesaian berangka bagi persamaan kamiran telah
dikaji secara mendalam oleh ramai pengarang. Dalam tesis ini, kami berurusan

dengan sistem persamaan kamiran tak linear (PKTL) dalam bentuk

x(t)- j. H(t,z)x"(r)dz =0,
4 n>2 1)

j K(t,2)x"(z)dz=Ff (t).
y (t)

di  mana 0<t, <t<T, y(t) <t dengan  fungsi yang di  beri,

H(t,z), K(t,7) €Cppppr f () €Cy, .- Matlamat kerja ini adalah untuk mencari

o]
fungsi anu x(t)eCl[tom] , y(t)eC?, ., dalam (1).

Untuk mencapai matlamat ini, kami mempekenalkan satu operator
P(X) =(R(X),P,(X))=(0,0), X =(x(t), y(1)) (2)

dan maka boleh digambarkan (1) dalam bentuk operator

t

PO ),y ©)=xO)- | Ht,ox" (),
y(t)

P,Ox(t)y®)=F ©)- [ Kt.o)x"(r)d .

y ()




Kami menyelesaikan (2) dengan menggunakan kaedah Newton-Kantorovich

terubahsuai
P,(Xo)(x_xo)+P(Xo):o’Xo :(Xo(t):YO(t))- (3)

Menggantikan derivatif pertama dalam (3), kami mempunyai
t

Ax (t) - I H (o) g " (2)Ax ()d 7+ H (Yo ()X g (¥, (1))AY (t)
0!

= [ HE.ox3 (@)d 7 —x,(t),
Yolt) (4)
- [ Kt o) (@)Ax () 7+ K,y o 0))X3 (Yo ))AY ()

Yol(t)
t

= [ Kt,o)xg (@)dr -1 (t).

Yol(t)

di mana AXx(t) = x (t) —x, (1), Ay(t) =y, (t) - y,(t) . Selesaikan (4) dalam
ungkapan (Ax (t), Ay (t)) kami memperoleh(x,(t),y,(t)), dan dengan meneruskan
proses ini, kami akan sampai kepada urutan penyelesaian hampiran (xm(t),ym(t))

daripada

AX_(t)-n tj K, (X ()M, ()7 =F. ,(t),
Yo(t)

n tj Ht,o)x{ ' (2)Ax, ()dz—Ax () | (5)
1 Yo(t)
HE Yo O (oO)| I N i .6

Yma(t)

Ay, ()=

di mana Ax,, (t) =X, (t)—x,,(t) dan Ay, () =y, ) -y, (&), m=2,3...

Dalam proses pendiskretan, petua trapezium terubahsuai diaplikasikan kepada
persamaan (5).

Dalam tesis ini, kami telah buktikan kewujudan dan keunikan bagi penyelesaian
persamaan (1). Selain itu, kadar penumpuan kaedah Newton-Kontorovich
terubahsuai untuk persamaan (2) telah diwujudkan. Akhir sekali, kod FORTRAN
dibina bagi mendapatkan keputusan berangka di mana ianya adalah selari dengan

keputusan secara teorinya.
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