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Abstract

Integral equations represent one of the most important mathematical tools used to describe
various physical, engineering, and biological phenomena. They express the relationship
between an unknown function and an integral containing the same function. Due to the
difficulty of obtaining exact analytical solutions, several mathematical methods have been
developed to approximate solutions. Among these, the Adomian Decomposition Method
(ADM) has proven to be highly effective in solving both linear and nonlinear integral
equations.

This paper aims to analyze and study integral equations using the Adomian Decomposition
Method, with a specific application to Volterra integral equations, in order to illustrate the
mechanism of the method and its efficiency in obtaining accurate and rapidly convergent
approximate solutions. The study also discusses the classification of integral equations into
their main types, such as Fredholm and Volterra equations, and presents the iterative form

of the Adomian method and its role in simplifying complex integral problems.
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The results show that the Adomian method provides an efficient and practical approach to
solving integral equations without requiring complex initial assumptions or excessive
mathematical simplifications, making it a valuable tool in mathematical modeling and modern
engineering applications.
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B(x)
dulx) =f(x)+1 k(x,t)u(x)dt (D

a(x)

olelSl) Aoleal) 8lg3 caudis X, € Gopaiian daslae Ay k(pt) b dalee A4 JalSall 250 (x) , B(x) s
Aaslea Jgs B, , f(x), k(xt) ol

s 1.1.1
K(xt,u(t)) oall k(xt) ssll S 1) ba e 4elSs dolee (1)aabeal) o
1 Jie
B(x)
ulx) =f(x) + AJ k(x,t)f(u(t))dt
a(x)
i 2.1.1

tia IV Anpall (e cal€ 1) Auhad kel Alalas (1)aAabeal) o
1

u(x)=1 +J xtu(t)dt

0

sdalalstl) Asleall Gailas .3.1.1

Adlaie ye 0sSelly ye f(r) = 0 ulS 1) duslatie LS Asled) 05S
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Types of 1.EQ dslalsil) c¥alaal g5 2.1
Fredholm I.LEq  alsaad ddalea 1.2.1
Culsh G50 LehalSs 2aa dlales (o
b
ulx) = f(x) + Af k(x‘t) u(t)dt
a

Volterra |.Eq }yidgé dalea 2.2.1
Calgh LaadS ol Laaaal Lelal&s agan (45

X
u(x) = f(x) +/1f k(xt) u(t)de
a
Singnlar 1.EqQ 83L&l dalalsal) dlaleal) 3.2.1
s e Jal&al

Flx) = f Tk(xo)u@de , fG) = f IOR

a a \/; - t
Integro differential Eq dslaliialsil dalzal) 4.2.1

e Woltiday Al e (gan Al oo
B(x)

u(x)=f(x)+ 1 k(xt)fu(t)de
a(x)

40 dalaall g5t Lo tJle

x b

u™(x) =f ky(xt) u(t)de +f k(xt) u(t)de
a a

cAalaieg dulad (5855 dalaldialSiy alsaa iy 1l ¢53 (he dalalSs dlales

Kinds of 1.Eq dalalsil) dalaal) cilial 3.1

cls 13 1.3.1

B(x)
0=f(x)+ lf k(x_t)u(t)dt ¢(x)=0

a(x)

SOV sl (e el Alalad

cls 13 2.3.1
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B(x)
dulx) =f(x)+ 1 k(x,t)fu(t)dt
a(x)
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*u)
1 X =
) o (x—1t)
" S gl o
1
X
2) ulx) =x+1- f f xt?sinu(t)dt
0
0

Lebtinz jiu a8 4.1
f) =5 x—t Giwd Ba<x<b, t)<z=<t; dbid b b dbag—ﬁ ¢ flo),t ol
B(x)
Jaey k(xt)dt
ol

af df(x) da(®) f PO of (x, 1) gt

e f'(x) = f(x,ﬁ(X)W—f(x'“(x) dx ox

a(x)

(R e B) Jla

o1
Sf'(x) a9 f(x) = fx (x —t)cost u(t)dt

:dall

_ da 1

alx) =x = T
B(x) = x? ﬁ%sz
af
f(x,t) = (x —t)cost = — = cost

dx
f(x,a(x)) =f(x,x) =(x—x)cosx =0
fx, B(x) = f(x,x?*) = (x — x*)cosx?

d d B of (x,
£ = Fx, m)%_ £ o) Zix>+ fg; D

dt

a(x)
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') = (x — x®)cosx?.2x — 0.1 + f cost dt
x? >
= 2x%(1 — x)cosx? +f cost dt
X
= 2x%(1 — x)cosx? + sinx? — sinx
:adaadla
il 1)
o px)=b , alx)=a
df Pof (x, 1)
— = f’(x) = .I- dt
dx @ O0x
€ 13 e
1
floor sl f) = [ wetr
0
:Jdall
1
[ = f 2xet dt
0
1
f"(x) =f 2etdt
0
1je JalSs ) paxial) Jalall Jial -
e JalS5 ) saaiall JalSl) Jyas ) Aalal) Ziasal) -
X X1 Xn—1 1 X
1 j j j () dxydty o o dx, = J (x — D" u()dt
0 Jo 0 n—1J,

X rXq x 1 (X
2) J;) L L (x = Hu(t)dtdt = n_lj;) (x — t)™u(t)dt
ke JalSs ) Il JalSl Joa

Jox fox Jox(x — Hu(t)dtdtdt = %Jox(x — O3u(t)dt

:dglalsal) il gh Adslaa Jad (leagal ddssh 1.2

9] JUay) allal) 8 (e lall il gh Y slaa s 3

(1860-1940) Vito Volterra

QS 41908 ale Lyl SV ol alladl Ll

""Sur Les equations de Volterra™

:dfaadla

Hpde) 13 Alls 3 Adadd) ALIS) algan 8 Aoles (g Al Alla oo Apdad) SLISH Vb Alsles
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k(x,t) =0 ; x<t<bh

13) aloayd dalaa (ceud
b
u(t) = f(x) + Af k(xt) u(t)de
FO)+ AL k(xt) u@®dt & IV gsdl G il diles

u(x) = f(x) + 4 f, k(xt) u®)de & S gl e lidsh Asles

sdalaledl) 13l Adalaa Jad dalad) Labilasl) (5t 2.1.2

ALalSl) Vi gh Alalee Jad daliasl) Byl (ians L Lasdy (il 13gd Gl ) Gylall (g aae @llia 8 il sh Alalea Ja]
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Adomain deco Glwgal 4k 3.1.2

w0 =) ) W

u(x) = f(x) +/1f k(x,Hu(t)dt (2)
tole Jhani2 8] e 8 el

anoun(x) = F0) + 2 f k(x, t)znzo u(t)dt
ug(x) +uy(x) +uy () + - = f(x) + AJ k(x,t)(ug(x) + ulx) + uy(x) + -+ )dt

ug(x) = f(x)
u (x) = AJ k(x, uy(t)dt

u,(x) = AJ k(x, t)u, (t)dt

U (x) = AJ k(x,Qu,(t)dt ; k=0

:QQ.AJ.J aj:uhl Z\fJ\Js:d\ :G,yal\ 4.1.2
U (x) = f(x)
U1 (x) = /1.[ k(x, )u, (t)dt

w0 =) ua@)

aloalialall Alla
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1) ulx)=1- fxu(t)dt
0
cdall
let u(x) = Zn=0 u, (x)
ano w, () = 1— fo ano u, (£)dt
ug(x) +u () +uy(x) + - =1 —f (up(t) +uy (t) + uy(t) + -+ )dt
0
u(x) +f(x) =>u =1
u(x) = Af k(x, t)uy(t)dt
up(x) = —fxuk(t)dt ;0 k=1
0
uq(x) fo uy(t)dt fo t X
X X X x2
= — dt=—| —tdt = —tdt =—
u,(x) jo u, (t)dt jo tdt fo tdt >
x x 42 31 X _ .3
u3(x)=—J uz(t)dt=—J ?dt=% o =
° X ° X 43 x4
u(x) = —L us(t)dt = — . 3=
LU =) () = () + 1 () + () + -
n=0
x? x3 x* xb
= 1—x+§—§+z—a+“‘
= Z—lnﬂ: e
n!
n=0
u'(x)=1 —J u(t)dt ; u(0)=0
0
cdall

toh i x (0 g bl Jalsally

ulx) —u(0) =x — u(t) dtdt
/]
e JalS5 ) aaxie Jals e Jasaiill

ulx) =x— fx(x — tu(t)dt
0
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u(x) =fx) = ukx)=x

Ur1 () = — f (x = ) we(dt

u(x) = —fx(x —t)tdt =— fx(xt —t2) dt
0 0

xt2 3\~ x3 X3 —x3 X3
-~ \2 3 . ~\2 3/)7 6 3

_ X X
u(x) —X—§+§—F+

= -1 n —
2( V amr S
n=0

3) ulx)=1+ Jx(t —x)u(t)dt
0

:Jdall
uy(x) =1
x 2
uq (x) =f (t—x).1dt=—
0 2
x _xz X4
uz(x) = jo (t—X) <T> dt = E
x? x*
~ulx) =1 —E+Z+~-
d X210
u(x) = ZO(—l) 2! = cOSX
iy
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