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ȋاستخدام ا ȄǴر عȇتحرǳئة اȈǿ ǺǷ ًا، حرصاǿشرǻ دراسات المرادǳث واȂبحǳتابة اǯ في ȆǸǴعǳب اȂǴسȆبغǼȇ  اتباع
 اȂǬǳاعد اǳتاȈǳة : 

ǰǳتروني ، واǳبرȇد اȍن يحتȂى عȄǴ اǳعȂǼان واسǶ اǳباحث ) اǳباحثين ( ، واǳدرجة اǳعȈǸǴة وجȀة اǳعǲǸ ، واǳدوǳة ، أ ǼȇبغȆاǳغȐف 
 وسǼة اǼǳشر . 

 نجȈǴزي ( بعǰس ǳغة اǳبحث ȇ ȏتجاوز ورǫة واحدة.إ –المتن ȇشتǲǸ عǴǷ ȄǴخص Ǵǳبحث ) عربي 
ن تطǴب ǺǷ المؤǳف بǼاء عȄǴ اǫتراح المحǸǰين ϵجراء أتخضع اǳبحȂث المǬدǷة ǼǴǳشر ǴǳتحǶȈǰ اǳعȆǸǴ ، ولهȈئة اǳتحرȇر 

ǫ بحثǳا ȄǴبة عȂǴت المطȐȇتعدǳا. ǽشرǻ ȄǴة عǬافȂالم ǲب 
 :ضȂابط وȂǷاصفات اǳبحȂث المǬدǷة ǼǴǳشر

 و اǳدراسة ضǺǸ المȂضȂعات اǳتي تختص بها المجǴة .أن Ȃǰȇن اǳبحث أ .1
خر آو Ȃǰȇن اǳباحث ǫد تǼاوǾǳ بعȂǼان أطروحة عȈǸǴة أو ǷستǺǷ Ȑ أالمجȐت  ىحدإȂǰȇن اǳبحث ǫد سبǻ Ǫشرǽ في  ȏا أ  .2

 بهذا الخصȂص . ȆبتعȀد خطخرى وȂȇثǪ ذǮǳ أفي وسǴȈة ǻشر 
 اǷȋرȈǰȇةفǸȈا يخص اǳبحȂث اǳعربȈة تǰتب ȂǿاǷش اǳبحث وǫائǸة المراجع  وفǪ دǲȈǳ جمعȈة عǶǴ اǼǳفس  .3

(APA)American  Psychological  Association   نȂǰة وتȈعربǳث اȂبحǴǳ سبةǼǳʪ سةǷطبعة الخاǳا
بين  1( ǼǴǳص Ƿع ترك Ƿسافة 11( بحجǶ )Traditional Arabic( بخط )A4اǳطباعة عȄǴ وجǾ واحد عȄǴ ورق )

 سǺǷ Ƕ جȀة اǳتجȈǴد ،  3سǶ و Ƿع ترك ǿاǷش  2.2اǳسطȂر وتȂǰن الهȂاǷش 
،  Modern Language Association ( MLAفǸȈا يخص اǳبحȂث Ǵǳʪغة اȍنجȈǴزȇة تǰتب وفǻ Ǫظام ) .1

وجȂد ǴǷخص Ǵǳʪغة اǳعربȈة بين اǳسطȂر Ƿع  1( Ƿع ترك Ƿسافة Times  New Roman( بخط  )12بحجǶ خط )
 صفحة ي Ȃǰȇن اǳتȂثǪȈ داخǲ المتن ) اǬǴǳب ، اǳسǼة ، اǳصفحة ( . 11في بداȇة اǳبحث بحȈث ȏ تزȇد صفحات اǳبحث 

ن ȇعبر عǿ Ǻدف اǳبحث بȂضȂح وȇتبع المȀǼجȈة اǳعȈǸǴة ǺǷ حȈث أǰǷان و ن Ȃǰȇن مختصرا ǫدر اȍأعȂǼان اǳبحث يجب  .2
صفحة بما في ذǮǳ صفحات الجداول واǳصȂر  22ن ȏ تزȇد ورǫات اǳبحث عǺ أعȆǸǴ ، و  ȆاǳتǼاول واȍحاطة ϥسȂǴب بحث

 واǳرسǷȂات وغيرǿا .
سȂǴب اǳعرض والمصطǴحات وتȂثǪȈ المصادر أوȂǫاعدǺǷ ǽ حȈث  اǳعȆǸǴيجب عȄǴ اǳباحث اǳتȈȈǬد ϥصȂل اǳبحث  .6

ر والمراجع المستخدǷة ، وȈǿئة اǳتحرȇر غير خر اǳبحث ، وȂǿ المسئȂل ǰǳʪاǲǷ عǺ صحة اǺǷ ǲǬǼǳ المصادآوالمراجع في 
 Ǻة عǳȂسئǷخاطأ ǲǬǻ ات ئ "يǫة أسرȈǸǴة وعȈث .  "دبȂبحǳا ǮǴد تحدث في تǫ 

1.  ǶȈȈǬتǳا ǺǸضȇ ǲǰتخصصين بشǷ ǲبǫ ǺǷ ǶȈȈǬتǴǳ ة تخضعǴجǸǴǳ ةǷدǬث المȂبحǳاȆǸǴعǳراعاة اǷ باحثǳا ǺǷ بǴتطȇو ،
ȋا ǺǷ Ǿة بحثǷȐة .سȈئȐǷȍة واȇȂغǴǳخطاء ا 

ذا ǫبǲ إن ȇرسǲ اǳباحث أو ǫابǴǳ Ȑتعدǲȇ بعد اǳتǶȈȈǬ  عȄǴ أن ǯان ǬǷبǼǴǳ ȏȂشر إزم المجǴة ϵشعار اǳباحث بǬبȂل بحثǾ تǴت .8
 -والجاǷعة واȈǴǰǳة واǬǳسǶ  –واǳدرجة اǳعȈǸǴة  –ǰǷان ȇتضǺǸ اȏسǶ اǳثȐثȆ (  مختصر ǫدر اCV  ȍبحثǾ سيرة ذاتȈة ) 

 والهاتف . –ǰتروني اǳبرȇد اǳȏ –وجدت  إنǶǿ المؤǳفات أو 



 
 

�Ν 
 

9. ȏ ةǴجǸǴǳ ةǷدǬث المȂبحǳشرت  اǻ اءȂصحابها سȋ رأي أتعاد Ǻتعبر ع Ȇǿشر ، وǼأو لم تǳȂالمسئ ǶȀصحابها ف Ȃ اȈا أدبȀǼن ع
 وǫاȈǻȂǻا وȏ يمثǳʪ ǲضرورة رأي المجǴة .

ǯاديمȈة وǴǷخصات اǳرسائǲ اȋالمجǴة تǼشر Ƿ ǲǯا ȇتعʪ ǪǴلمجال اǳعȆǸǴ واǳبحثȆ وǷا ȇتعʪ ǪǴلمؤتمرات واǼǳدوات واǻȋشطة  .11
 ȄǴتب عǰǳد اǬǻة وȈǸǴعǳعة  أاȂطبǷ خمس صفحات Ǻد عȇتز ȏ ن 

ن ȂǬȇم بتزوȇد المجǴة بǼسخة ǺǷ اǳبحث في عȄǴ أو اǳتعدǲȇ أضافة و اȍأشعار اǳباحث بǬبȂل بحثǾ وإرجاعǴǳ ǾتصحȈح إ .11
 (.  CDصȂرتǾ اȀǼǳائȈة عǫ ȄǴرص ǷدǷج)

وȇȂǳة اǳدور ألى اǳدور ǻʪتظار اǳطبع حسب إصدور خطاب صȐحȈة اǼǳشر وتحال تعتبر اǳبحȂث ǫابǴة ǼǴǳشر ǺǷ حȈث  .12
ȋا Ƕشر .وزخǼǴǳ ةǳبحاث المحا 

13.  ǺǷ سخةǼباحث بǳزود اȇإ   . Ǿشر بها بحثǻ تيǳة اǴعداد المج 
 

�Ȉǿئة تحرȇر المجǴة
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 الملخص 
في هذه الورقة العلمية ، أجريت مقارنة بين تحويل الزاكي و تحويل عبود لحل بعض منظومات معادلات فولتيرا 

 التكاملية الخطية.

Abstract 
In this paper , the Elzaki transform is compared with Aboodh transform to solve 

some systems of linear Volterra integral equations. 
 
 
Keywords: Elzaki transform;Aboodh transform ; systems of Linear Volterra integral 
equations. 
Introduction 

Integral transforms play an important role in many fields of science. In literature, 
integral transforms are widely used in mathematical physics, optics, engineering 
mathematics and, few others. Among these transforms which were extensively used and 
applied on theory and applications are: Laplace transform , Fourier , Mellin, Hankel , 
Mahgoub , Elzaki , Aboodh  and Sumudu.  

 
The Laplace transform has been effectively used to solve linear and non-linear 

ordinary and partial differential equations and integral equations [15] and  is used 
extensively in electrical engineering. The Laplace transform reduces a linear differential 
equation to an algebraic equation, which can be solved by rules of algebra. The original 
differential equation can then be solved by applying the inverse Laplace transform. 
Tarig M. Elzaki and Salih M. Elzaki in 2011, showed the modified of Sumudu 
transform [6-13] or Elzaki transform was applied to partial differential equations, 
ordinary differential equations, system of ordinary and partial differential equations and 
integral equations. Elzaki transform is a powerful tool for solving some differential 
equations which cannot be solved by Sumudu transform. 
 
Aboodh Transform [1-5,14] was introduced by Khalid Aboodh in 2013, to facilitate the 
process of solving ordinary and partial differential equations in the time domain. This 
transformation has deeper connection with the Laplace and Elzaki Transform.  

mailto:meattaweel@elmergib.edu.ly
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The main objective in this article is to introduce a comparative study to solve some 
systems of linear Volterra integral equations by using Elzaki transform and Aboodh 
transform. 
 
Definitions and Standard Results 

1. Elzaki Transform 
The Elzaki transform is a newly introduced integral transform similar to Laplace 

transform and other integral transform that are defined in the time domain 0t t  , and 
for functions in the set B  defined by: 

      
� �1 2, , 0 such that ( ) , 1 [0, )j

t
jkB f M k k f t M e if t

­ ½° ° � ! � � � u f® ¾
° °¯ ¿

                  (1) 

For a given function in the set B , the constant M  must be finite number ; 
1 2,k k  may be finite or infinite. 

Then, the Elzaki transform denoted by the operator [ ( )] ( )E f t T u  for function 
of exponential order and belonging to set B is defined by one of the following 
equivalent integral forms: 

    
� � � � � � � �1 20

2
1 20

[ ] , ,

( ) [ ( )] ( ) , , 0

t
u

t

T u E f t u e f t dt u k k

T u E f t u f ut e dt k k

�
f

f �

  �

  !

³
³

                                                    (2) 

1.1  Some Properties of Elzaki Transform 
1.1.1 Linearity Property of Elzaki Transform 

` If   � � � � � � � �1 1 2 2andE f t T u E f t T u  ª º ª º¬ ¼ ¬ ¼  then  

� � � � � � � � � � � �1 2 1 2 1 2E a f t b f t a E f t bE f t aT u b T u�  �  �ª º ª º ª º¬ ¼ ¬ ¼ ¬ ¼                       (3) 

Where ,a b  arbitrary constants 
1.1.2 Convolution of  Two Functions  

Convolution of two functions ( ) , ( )f t h t  is denoted by ( ) ( )f t h t
  and it is defined 
by  

 
0 0

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
t t

f t h t h t f t f x h t x dx h x f t x dx
  
  �  �³ ³               (4) 

If [ ( )] ( ) , [ ( )] ( )E f t T u E h t W u   then 
1 1[ ( ) ( )] [ ( )] [ ( )] ( ) ( )E f t h t E f t E h t T u W u
u u


                                            (5) 

1.1.3 Elzaki Transforms of the derivatives  
If  [ ( )] ( )E f t T u  then 

1. 
1[ ( )] ( ) (0)E f t T u u f
u

c  �                                                                            (6) 
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2. 2

1[ ( )] ( ) (0) (0)E f t T u f u f
u

cc c � �                                                        (7) 

3. 
1

( ) 2 ( )

0
[ ( )] ( ) (0)

m
m m m k k

k
E f t u T u u f

�
� � �

 

 �¦                                                (8) 

 1.1.4 Multiple Shift Property  
If  [ ( )] ( )E f t T u  then  

1.  
2[ ( )] [ ( )] ( )dE t f t u T u uT u
du

 �                                                                          (9) 

2. 
2

2 4
2[ ( )] [ ( )]dE t f t u T u

du
                                                                                           (10) 

3. 
3 2

3 6 5
3 2[ ( )] [ ( )] 3 ( )d dE t f t u T u u T u

du du
 �                                                       (11) 

4. 
2 1 ( )[ ( )] [ ( ) - (0)] - [ - (0)]d T uE t f t u T u u f u u f
du u u

c                              

(12) 

5. 

2
2 4

2

1[ ( )] ( ) (0)dE t f t u T u u f
du u

ª ºc  �« »¬ ¼                                                      
         (13) 

6. [ ( )]E t f tcc                                 

                    

2
2 2

( ) ( )(0) (0) [ (0) (0)]d T u T uu f u f u f u f
du u u

ª ºc c� � � � �« »¬ ¼
                                          (14) 

7. 

2
2 4

2 2

1[ ( )] ( ) (0) (0)dE t f t u T u f u f
du u

ª ºcc c � �« »¬ ¼
                                     (15) 
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1.2 Elzaki Transform of  Some Elementary Function 
S.N. ( )f t  [ ( )]E f t  

1. 1 2u  
2. t  3u  
3. , 0nt n t  2! nn u �  

4. ate   
2

1
u
au�

  

5. att e�   � �

3

21
u
au�

  

6. sinat   
3

2 21
au
a u�

  

7. cosat   
2

2 21
u
a u�

  

8. sinhat   
3

2 21
au
a u�

  

9. coshat   
2

2 21
au
a u�

  

10. � �0J t   
2

21
u
u�

  

  NB. In the previous table a  is a constant 
2. Aboodh  Transform  

Aboodh transform is a new integral transform defined for function of exponential order 
.Consider functions in the set A  , defined by: 

                    ^ `1 2 1 2( ) : , , 0, ( ) ,vtA f t M k k f t Me k v k� � ! � d d       (16) 

For a given function in the set A , M  must be a finite number, 1 2,k k  may be finite or 
infinite. Aboodh transform which is defined by the integral equation 

       1 20

1[ ( )] ( ) ( ) , 0,vtA f t K v f t e dt t k v k
v

f �  t d d³                                   (17) 

2.1 Some Properties of Aboodh  Transform  
2.1.1 Linearity Property of Aboodh Transform 

` If   � � � � � � � �1 1 2 2andA f t K v A f t K v  ª º ª º¬ ¼ ¬ ¼  then  

� � � � � � � � � � � �1 2 1 2 1 2A a f t b f t a A f t b A f t aK v b K v�  �  �ª º ª º ª º¬ ¼ ¬ ¼ ¬ ¼                (18) 
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Where ,a b  arbitrary constants 
2.1.2 Convolution of Two Function 

Convolution of two functions ( ) , ( )f t h t  is denoted by ( ) ( )f t h t
  and it is defined 
by  

 
0 0

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
t t

f t h t h t f t f x h t x dx h x f t x dx
  
  �  �³ ³          (19) 

If [ ( )] ( ) , [ ( )] ( )A f t K v A h t L v   then 
[ ( ) ( )] [ ( )] [ ( )] ( ) ( )A f t h t v A f t A h t vK v L v
                                           (20) 

2.1.3 Aboodh Transform of the Derivatives 
If  [ ( )] ( )A f t T v  then 

1. 
(0)[ ( )] ( ) fA f t vK v
v

c  �                                                                           (21) 

2. 2 (0)[ ( )] ( ) (0) fA f t v K v f
v
c

cc  � �                                                           (22) 

3. 
( )1

( )
2

0

(0)[ ( )] ( )
km

m m
m k

k

fA f t v K v
u

�

� �
 

 �¦                                                            (23) 

2.1.4 Multiple Shift Property   
If  [ ( )] ( )A f t K v  then  

1.  
1[ ( )] [ ( )] ( )dA t f t K v K v

dv v
 � �                                                               

(24) 

2. 
(0) 1 (0)[ ( )] [ ( ) ] ( )d f fA t f t vK v vK v

dv v v v
ª ºc  � � � �« »¬ ¼

                          (25) 

3. 2 2

( ) (0) 1 ( ) (0)[ ( )] (0) (0)d K v f K v fA t f t f f
dv v v v v v� �

c c� ª º ª ºcc  � � � � �« » « »¬ ¼ ¬ ¼
 (26) 

4. 
2

2
2 3

( ) ( ) (0)( ) 2 2d K v dK v fA t f t v
dv dv v

cª º  � �¬ ¼                                             (27) 

5. 
2

2 2
2 3

( ) ( ) (0)( ) 4 2 ( ) 2d K v dK v fA t f t v v K v
dv dv v

c
ccª º  � � �¬ ¼                       (28) 

2.1.5 Aboodh  Transform of  Some Elementary Functions 
 

. .S N  ( )f t   > @( )A f t   

1. 1   2

1
v
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2. t   3

1
v

 

3. , 0nt n t   2

!
n
n
v �  

4. ate   2

1
v av�

  

5. att e�   � �2
1

v v a�
  

6. sinat   2 2( )
a

v v a�
  

7. cosat   2 2

1
( )v a�

 

8. sinhat   2 2( )
a

v v a�
  

9. coshat   2 2

1
( )v a�

 

10. 0( )J t   � �2

1

1v v�
  

            NB. In the previous table a  is a constant 
 

Applications 
 

Example 1. Solve the system of Volterra integral equations  

� � � �

� � � �

0

0

( ) 2 ( ) ( )

( ) 2 2 ( ) ( )

t
t

t
t t

f t e t x f x t x g x dx

g t t e e t x f x t x g x dx

�

�

­
 � � � � �ª º° ¬ ¼

°
®
°  � � � � � �ª º¬ ¼°̄

³

³
                        (29) 

Solution:  
1. Taking Elzaki transform of both sides of each equation in (29) gives 

2 3
2 2

2 3 5
2 2

2

2[ ][1 ] [ ]
1

2[ ][1 ] [ ]
1

u uE f u u E g
u

u u uE g u u E f
u

­ �
� �  °° �

®
� �° � �  ° �¯

                                                    (30)  
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Solving this system of equations for [ ] , [ ]E f E g  gives 
2

2

[ ]
1

[ ]
1

uE f
u

uE g
u

­
 °° �

®
°  ° �¯

                                                                                                   (31) 

By taking the inverse Elzaki transform of both sides of each equation in (31) , the exact 
solutions are given by  
                                                 � � � �( ), ( ) ,t tf t g t e e�                                     (32)  

2. Taking Aboodh transform of both sides of each equation in (29) 
gives 

2

2 3
2

2

2[ ] [ 1] [ ]
1
2[ ][1 ] [ ]

( 1)

vA f v A g
v
v vA g v A f

v v

�­ � �  ° �°
® � � �° � �  
° �¯

                                                            (33)  

Solving this system of equations for [ ] , [ ]A f A g  gives 

2

2

1[ ]

1[ ]

A f
v v

A g
v v

­  °° �
®
°  
° �¯

                                                                                                 (34) 

By taking the inverse Aboodh transform of both sides of each equation in (34) , the 
exact solutions are given by  
                                                 � � � �( ), ( ) ,t tf t g t e e�                                     (35)  

Example 2. Solve the system of Volterra integral equations  

� � � �

� � � �

2 3 4

0

2 3 4

0

1 1 1 1 ( ) 1 ( )
2 2 12

3 1 1 1 ( ) 1 ( )
2 6 12

t

t

t t t t x f x t x g x dx

t t t t x f x t x g x dx

­
� �  � � � � �ª º° ¬ ¼

°
®
° � �  � � � � �ª º¬ ¼°̄

³

³
                (36) 

Solution:  
1. Taking Elzaki transform of both sides of each equation in (36) gives 

3 4 5

3 4 5

3 2 [ 1] [ ] [ 1] [ ]
3 2 [ 1] [ ] [ 1] [ ]
u u u u E f u E g
u u u u E f u E g

­ � �  � � �°
®

� �  � � �°̄
                                               (37)  

Solving this system of equations for [ ] , [ ]E f E g  gives 
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2 3

2 4

[ ]
[ ] 2
E f u u
E g u u

­  �°
®

 �°̄                                                                                             (38) 

By taking the inverse Elzaki transform of both sides of each equation in (38) , the exact 
solutions are given by  
                                                 � � � �2( ), ( ) 1 ,1f t g t t t � �                             (39)  

2. Taking Aboodh transform of both sides of each equation in (36) 
gives 

� � � �
� � � �

2 4 5 4 5

2 4 5 4 5

2 3 [ ] [ ]

2 3 [ ] [ ]

v v v v A f v v A g

v v v v A f v v A g

­ � �  � � �°
®

� �  � � �°̄
                                           (40)  

Solving this system of equations for [ ] , [ ]A f A g  gives 

3 2

2 4

1 1[ ]

1 2[ ]

A f
v v

A g
v v

­  �°°
®
°  �
°̄

                                                                                              (41) 

By taking the inverse Aboodh transform of both sides of each equation in (41) , the 
exact solutions are given by  
                                       � � � �2( ), ( ) 1 ,1f t g t t t � �                                       (42)  

Example 3. Solve the system of Volterra integral equations  

� � � �

� � � �

� � � �

4 5

0

2 3 5

0

3 4

0

1 1( ) ( ) ( )
12 20

1 1( ) ( ) ( )
6 20

5 1( ) ( ) ( )
6 12

t

t

t

f t t t t t x g x t x h x dx

g t t t t t x f x t x h x dx

h t t t t x f x t x g x dx

­
 � � � � � �ª º° ¬ ¼

°
°°  � � � � � �ª º® ¬ ¼
°
°
°  � � � � �ª º¬ ¼°̄

³

³

³

                    (43) 

Solution:  
1. Taking Elzaki transform of both sides of each equation in (43) gives 

3 6 7 2 2

4 5 7 2 2

5 6 2 2

[ ] 2 6 [ ] [ ]
[ ] 2 6 [ ] [ ]
[ ] 5 2 [ ] [ ]

E f u u u u E g u E h
E g u u u u E f u E h
E h u u u E f u E g

­  � � � �
°

 � � � �®
°  � � �¯

                                               (44)  

Solving this system of equations for [ ] , [ ] , [ ]E f E g E h  gives 
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3

4

5

[ ]
[ ] 2
[ ] 6

E f u
E g u
E h u

­  
°

 ®
°  ¯

                                                                                                     (45) 

By taking the inverse Elzaki transform of both sides of each equation in (45) , the exact 
solutions are given by  
                                                 � � � �2 3( ), ( ), ( ) , ,f t g t h t t t t                           (46)  

2. Taking Aboodh transform of both sides of each equation in (43) gives 
7 4 5 5

7 3 2 5 5

7 2 5 5

[ ] 2 6 [ ] [ ]
[ ] 2 6 [ ] [ ]
[ ] 5 2 [ ] [ ]

v A f v v v A g v A h
v A g v v v A f v A h
v A h v v v A f v A g

­  � � � �
°

 � � � �®
°  � � �¯

                                                 (47)  

Solving this system of equations for [ ] , [ ] , [ ]A f A g A h  gives 

3

4

5

1[ ]

2[ ]

6[ ]

A f
v

A g
v

A h
v

­  °
°
°  ®
°
°  °̄

                                                                                                       (48) 

By taking the inverse Aboodh transform of both sides of each equation in (48) , the 
exact solutions are given by  
                                                 � � � �2 3( ), ( ), ( ) , ,f t g t h t t t t                           (49) 

 
  
Example 4. Solve the system of Volterra integral equations  

> @

� � � �

� � � �

0

2

0

2

0

2 2cosh ( ) ( )

11 1 ( ) 1 ( )
2

1 ( ) 1 ( )
2

t

t
t

t
t

t f x g x dx

t t e t x g x t x h x dx

t t t e t x h x t x f x dx

­
� �  �°
°
°°� � � �  � � � � �ª º® ¬ ¼
°
°
° � �  � � � �ª º¬ ¼°̄

³

³

³

                   (50) 

Solution:  
3. Taking Elzaki transform of both sides of each equation in (50) gives 
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> @ > @

> @

4

2

2 4

2 3 4 5

2

2 [ ] [ ]
1
2 1 [ ] 1 [ ]

1
2 [ ] 1 [ ]

( 1)

u u E f uE g
u
u u u E g u E h
u

u u u u uE h u E f
u

­
 �° �°

�°  � � �® �°
° � � �

 � �° �¯

                                                (51)  

Solving this system of equations for [ ] , [ ] , [ ]E f E g E h  gives 

� �

2
2

2
2

3

2

[ ]
1

[ ]
1

[ ]
1

uE f u
u
uE g u
u

uE h
u

­
 �°

�°
°°  �® �°
°

 °
�°̄

                                                                                          (52) 

By taking the inverse Elzaki transform of both sides of each equation in (52) , the exact 
solutions are given by  
                                � � � �( ), ( ), ( ) 1 ,1 ,t t tf t g t h t e e t e� � �                           (53)  

4. Taking Aboodh transform of both sides of each equation in (50) gives 

� �

� � � � � �

� �
� �

2

2

2

2 3

22

2 [ ] [ ]
1

2 1 1 [ ] 1 [ ]
1

1 2 1 [ ] [ ]
1

A f A g
v v

v v A g v A h
v v

v v v v A f A h
v v

­
 �° �°

° �°  � � �® �°
° � � �°  � �
° �¯

                                                       (54)  

Solving this system of equations for [ ] , [ ] , [ ]A f A g A h  gives 

� �

2 2

2 2

2

1 1[ ]

1 1[ ]

1[ ]
1

A f
v v v

A g
v v v

A h
v v

­
 �°

�°
°

 �® �°
°  ° �¯

                                                                                        (55) 
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By taking the inverse Aboodh transform of both sides of each equation in (55) , the 
exact solutions are given by  
                                � � � �( ), ( ), ( ) 1 ,1 ,t t tf t g t h t e e t e� � �                           (56)  

 
 
Conclusion 
In this paper, we have successfully discussed the comparative study of Elzaki and 
Aboodh transforms in solving systems of linear Volterra integral equations. The given 
applications in applications section show that both transforms (Elzaki and Aboodh 
transforms) are closely connected to each other, and they are both powerful and efficient 
methods. Finally, all solutions obtained in this article have been checked by putting 
them back into the original system.   
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