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KISA OZET

LINEER INTEGRAL DENKLEMLER ICIN BAZI COZUM
YONTEMLERI

Tugba DAYMAZ

integral denklemler bilinmeyen fonksiyonun integral isareti altinda
yer aldigi lineer veya lineer olmayan denklemlerdir. Bu tip denklemler
uygulamali matematik ve fizik alanlarinda siklikla kullanilmaktadir.
Baslangi¢ deger veya sinir deger kosullarini saglayan bir diferansiyel
denklem tek bir integral denklem ile ifade edilebileceginden, integral
denklemler ve ¢oziim metotlar:t olduk¢ca 6nem tasimaktadar. integral
denklemler esas olarak ii¢ farkli baglik altinda siniflandirilirlar:

1. integrasyon limitlerine gore

a. Her ikisi de sabit: Fredholm integral denklemi

b. Bir tanesi degisken: Volterra integral denklemi

2. Bilinmeyen fonksiyonun konumuna gore
a. Sadece integral isareti altinda: Birinci tip

b. integral isaretinin hem altinda hem de disinda: Ikinci tip

3. Bilinen fonksiyon f’in degerine gore
a. Sifira denk: Homojen

b. Sifirdan farkli: Homojen olmayan
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Bu ¢alismada, lineer formdaki Fredholm ve Volterra integral denklem-
leri, Fredholm ve Volterra integro-diferansiyel denklemleri, Abel integ-
ral denklemi, Singiiler integral denklemler, Volterra-Fredholm integral
denklemleri, Volterra-Fredholm integro-diferansiyel denklemleri, Vol-
terra ve Fredholm integral denklem sistemlerinin ¢oziimlerinin Ado-
mian Ayrigtirma, Degistirilmis Adomian Ayristirma, Giiriiltii Terimi,
Dogrudan Hesaplama, Ardigik Yaklagim, Seri Coziimii ve Laplace Do-
niigsiimii metotlar: ile ne sekilde bulunabilecegi incelenmistir. Ayrica
baglangi¢ veya sinir deger kosgullar: ile verilen bir diferansiyel denk-
lemi bir integral denkleme gevirme yontemi ve sonrasinda yukarida
sozii edilen metotlardan biri kullanilarak elde edilen integral denkle-

min ¢o6ziimiiniin nasil elde edilecegi olgusu iizerinde durulmustur.

Anahtar Sozciikler :Fredholm ve Volterra integral denklemleri,
integro-diferansiyel denklemler, Abel integral
denklemi, singiiler integral denklemler,

integral denklem sistemleri.

viil



University : Istanbul Kiiltiir University

Institute : Institute of Science
Department : Mathematics-Computer
Programme : Mathematics-Computer
Supervisor : Assoc. Prof. Emel YAVUZ

Degree Awarded and Date : MS - May 2018

ABSTRACT

SOME SOLUTION METHODS OF LINEAR INTEGRAL
EQUATIONS

Tugba DAYMAZ

An integral equation is linear or nonlinear equation in which the
unknown function occurs under an integral sign. This kind of equati-
ons appears widely in many areas of applied mathematics and physics.
Integral equations and their solution mothods are important because a
differential equation given by either boundary or initial value conditi-
ons can be condensed into a single integral equation. Integral equations
are classified according to three different dichotomies:

1. Limits of integration

a. Both fixed: Fredholm integral equation

b. One variable: Volterra integral equation

2. Placement of unknown function
a. Only inside of the integral sign: First type

b. Both inside and outside of the integral sign: Second type
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3. The value of the known function f
a. Equivalent to zero: Homogeneous

b. Different from zero: Nonhomogeneous

In this thesis, we have studied the solutions of the linear integral equ-
ations of the forms Fredholm and Volterra integral equations, Fred-
holm and Volterra integro-differential equations, Abel integral equ-
ation, Singular integral equations, Volterra-Fredholm integral equati-
ons, Volterra-Fredholm integro-differential equations, system of Vol-
terra and Fredholm integral equations using the Adomian Decomposi-
tion, the Modified Decomposition, the Noise Term Phenomenon, the
Direct Computation, the Successive Approximation, the Series Solu-

tion and the Laplace Transform Methods.

Keywords :Fredholm and Volterra integral equations,
integro-differential equations, Abel integral
equation, singular integral equations,

system of integral equations.



