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 رـتحريالة ـــهيئ
 رئيس التحرير المجلة مصطفى المهدي القط. د
  . د

ى
 لةــــــمدير التحرير المج عطية رمضان الكيلان

 لةـــــــــــــــــــرتتر المجـــــــــــــــــــــسك سالم مصطفى الديب. أ

 ها بعد التحكيمالمج  . لة ترحب بما يرد عليها من أبحاث وعلى استعداد لنشر
  ى وتعمل بمقتضاها ام آراء المحكمير م كل الاحتر  .  المجلة تحتر
 تبعاتها ن آراء أصحابها ولا تتحمل المجلةكافة الآراء والأفكار المنشورة تعتر ع .  
  نشر له  عما ي ية الأمانة العلمية وهو المسؤولالباحث مسؤوليتحمل. 
  ت أو لم تنشر  .   البحوث المقدمة للنشر لا ترد لأصحابها نشر

 (حقوق الطبع محفوظة للكلية)
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 :ضوابط النشر 
ي 
ي البحوث العلمية المقدمة للنشر أن يراعى فيها ما يأبر

 
ط ف  :يشير

 .أصول البحث العلمي وقواعده   

ها أو كانت جزءا من رسال   .ة علمية ألا تكون المادة العلمية قد سبق نشر

 .يرفق بالبحث تزكية لغوية وفق أنموذج معد   

 .تعدل البحوث المقبولة وتصحح وفق ما يراه المحكمون  

ات   ي وضعتها المجلة من عدد الصفحات ، ونوع الخط ورقمه ، والفير
ام الباحث بالضوابط التر الير 

 .الزمنية الممنوحة للتعديل ، وما يستجد من ضوابط تضعها المجلة مستقبلا  
 : تنبيهات

ي تعديل البحث أو طلب تعديله أو رفضه  
 
 .للمجلة الحق ف

ي النشر لأولويات المجلة وسياستها  
 
 .يخضع البحث ف

 .البحوث المنشورة تعي  عن وجهة نظر أصحابها ، ولا تعي  عن وجهة نظر المجلة  
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Oneness and existence of the solution to the problem of boundary values for 

a set of second-order partial differential equations 

 
 إيمان مسعود خليفة سحاب
 كلية طرابلس للعلوم والتقنية

 
 

Abstract: Most of the problems of mathematical physics, when solving them, result in 

solving one or more partial differential equations with imposed initial and boundary 

conditions. This is known as boundary value problems for differential equations. This paper 

studies the solution of a set of parabolic and hyperbolic partial differential equations with 

boundary conditions imposed in different regions of the y o x plane 

Keywords: differential equations, boundary value problems. 

1. INTRODUCTION: 

The research deals with the theory of mixed differential equations, which is one of the 

theories currently treated by partial differential equations, and although it was first treated by 

the Italian mathematician Tricomi in the forties of the last century, interest in it did not begin 

in earnest, until the late seventies of the century The same, when the Dutch mathematician 

Frankl pointed out their importance in solving some problems related to the movement of 

gases and liquids and the curvatures of surfaces. 

And the main founders of the problems of boundary values of partial differential equations are 

among them Petsadze [2], Guriev [3], Kirievov [7], Sapoev [4], Alimov and Bulatov [1]. 

We find boundary-value problems of parabolic differential equations in works [3], [8], and we 

find boundary-value problems of parabolic-hyperbolic equations in works [3], [4], [7]. 

As for this research, it is an extension of the research published for [one], [three], [eight], and 

Salah al-Dinouf, and the oneness theorem has been proven and the existence of a solution to 

the problem of boundary values for a set of partial differential equations of the second order, 

as well as finding the functions that achieve these Equations in certain squares and with 

imposed boundary conditions, and here I also prove that when some conditions are met, the 

existence of the solution requires its oneness. She also attributed the solution to this boundary 

problem to the solution of a system of linear integral equations of the second type, Friedholm 

2. BASIC DEFINITIONS 

-  Definition of Kielder's condition: 

We say: The function        satisfies the Kielder condition with the coefficient ( ) where 

     , If a positive constant   is found, the following inequality is satisfied. 

                          
  

For any two points               belonging to a square  . 

- Define a regular solution 

A solution to a differential equation is called regular if it and its partial derivatives are 

continuous up to the second order implicit throughout problem  . 

- Definition of Friedholm's Linear Equation: 

If the linear integral equation is of the form: 
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whereas: 

       is called the nucleus of the integral equation. It is a known function of the 

independent variables η and y. 

     is the right side of the equation and is a known function (the free side). 

     is an unknown function that we want to determine. 

  is a scalar mediator. 

It is called Friedholm's linear integral equation of the second kind. 

- Transferred Integral Equation: 

If the integral equation is of the form: 

         

 

 

                                        

It is called the integral equation transferred for (A) 

Let us note that the nucleus in     does not differ from the nucleus in    except that   and   

they exchange their positions. 

 

- Friedholm's Hypothesis in Integrative Equations 

Let us distinguish the following two cases:     let us have the equation. 

a. If λ is not a distinct value for the nucleus K(Y,η) then the homogeneous integral equation 

and its vector have only the zero solution, and equation (A) and its vector have only one 

solution. 

b. If λ is a characteristic value for the nucleus K(Y,η), then the homogeneous equation 

corresponding to (A) has solutions other than the zero solution that form a space with a 

finite dimension, just as the transposon of this homogeneous equation also has solutions 

other than the zero solution that form a space of the same dimension. 

- Definition of kernel state 

Let's look at the following series: 

                                            
This series is a power series in   and is symbolized by the symbol         , and the nucleus 

is called the state by       , and from it: 

                                                    

As for the solution form of the Friedholm integral linear equation of the second type using the 

state nucleus, it is given by the equation: 

             

 

 

              

Among the important formulas achieved by the state kernel is the following formula: 

                     

 

 

                

3.  Presentation of the issue 

Let's look at the following set of equations: 

1.                                                  

2.                                                           

3.                                                
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This is assuming that        is a known continuous function that is differentiable only once 

in square     and Kielder's condition is fulfilled by coefficient α [9]. And where      , 

and        is a known continuous function that fulfills Kielder's condition by coefficient α in 

square    . 

where     is an open square, limited by the lines                 whose equations, 

respectively: 

                (ie    ) is the square                ). 
where                               and    are a triangle limited by the lines            

whose equations are, respectively: 

                and where    
 

 
 
 

 
 , It represents an open space. 

And    is a triangle limited by lines           , whose equations are, in order: 

                 and where   
 

 
 
 

 
 , It is also an open space. 

As for                    They are optional constants. 

Let's denote by    the   label. 

                    

If we perform in (1) the following transformation: 

                  
 

 
  

 

 

         

We get the equation: 

                 

Where: 

        
 

 
        

 

 

 

  
       

 

 

 

  
  

 

 

               

Likewise, if we perform in (2) the following transformation: 

                      

We get the equation: 

              

This is assuming that: 

   
 

 
    

    
    

       
   

 
      

  

 
 

 

Similarly, if in (3) we perform the following transformation: 

                      

We get the equation: 

              

Where 

   
 

 
       

    
           

  
 
    

  

 
 

For these reasons, it is sufficient to search for the following set of equations: 

4.                                                    

5.                                                       

6.                                                       

4. Matter (N) 
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It is required to search for the regular solution        for equations (4), (5) and (6) in square 

  except for the points of the straight lines     and     which fulfills the condition: 

                                                     
And also for the following boundary conditions: 

7.                          
 

 
     

8.                             
 

 
 

9.                               

                                  
                                              

10.                               
                                               

This is assuming that: 

                                                                              
Given and continuous functions. Moreover, the functions 

  
             

       
       

       
       

       
       

     ongoing. 

 

Let us introduce the following hypotheses: 

11.             

 
 
 

 
           

                
     

          
                

     

           
                 

    

           
                 

    

  

As in work [4], on the lines     and    , we get the two basic dependent relationships 

between the functions        and        on the one hand and between the functions        and 

       on the other hand, in squares    and   , respectively, as follows: 

12.                 
 

 
                             

13.                 
 

 
                             

Where: 

          
   

 
         

 

  
  

 

 

                    
   

 
            

          
 

 
         

 

  
  

 

 

                 
 

 
            

where :    is a Bessel function of the first type and rank zero. 

5. Theorem 

If the following conditions are met: 

14.                      

15.   
 

          
     

 

  
 

 

          
      

     

     
   

16.   
 

          
     

 

  
 

 

          
      

     

     
   

Then problem (N) has only one solution. 

The Proof:  

We will first prove the uniqueness of the solution: 
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We suppose that the function              in    is a solution to the following 

homogeneous problem: 

                                                 

                                                        
                                    

                     
                                      
                       
                                          
We will prove that the function:          is a solution to this homogeneous problem and 

accordingly the inhomogeneous problem has a single solution. 

Then for    the following equality is true: 

17.   
 

 
    

 
           

  

 
     

          
  

 
     

       

    
                 

  
 

It is necessary to find the two integrals 

       
 

 

 

     
                    

Then from (12) and (13) and noting the conditions (10) benefiting from the definition of the 

Bessel function, we find the following: 

       
 

 

 

     
        

  
 

 
        

 
 

 

 

   
 

          
            

 

 

         
            

 

 

         
   

   
 

          
 

 

 

      

 

 

              
      

 

 

              
       

     

  
         

   

 

 

        

       
 

 

 

     
        

  
 

 
        

 
 

 

 

   
 

          
            

 

 

         
    

 

          
 

 

 

 

          

 

 

         
    

 

          
          

 

 

         
    

 

          
 

 

 

 

         

 

 

         
      

     

  
         

   

 

 

      

Let us note that if all inequalities (15) and (16) are satisfied, then it is easy to obtain: 
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Then we conclude from (17) that:      

So:             
Since:                     

We find:           

That is:                       

This is on the one hand, and on the other hand and according to the oneness of solving 

Cauchy's problem for the system of equations (2) and (3) in squares    and   , respectively, 

must be                    : This is a contradiction. 

And by this we have demonstrated the validity and uniqueness of the solution. 

Now let's move on to proving that the solution exists: 

The solution to the first mixed problem for the parabola in open square    [3] is given as: 

       

              
  

 

 
                   

  
 

 
                  

 

 
        

 

 
 

             
 

 
                                                    (18) 

Where: 

           
 

        
      

         

      
       

         

      
 

 

    

 

where            is the Greene function of the first mixed problem in square   . 

In order to obtain the relationship between the functions 

  
    and   

     as well as the relationship between the functions   
     and   

     on the 

lines     and    , the integral equation (18) must be solved using the kernel Case [9] 

Accordingly, it is: 

                     
  

 

 

                   
  

 

 

               

 

 

  
       

           

 

 

                       

Where: 
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Assuming that             is the nucleus of                   
let us now deduce the partial derivatives: 

          
        

 

      
 

 

      
        

  

   

 

   

 

 

 

  
       

   

 

 

 

      
     

 

      
  

 

       
        

        

      
       

       

      
  

 

    

 

   
                  

 

 

  
                  

 

 

  
                      

          
        

 

      
    

 

      
  

 

      
      

       

      
 

 

   

 

 

 

 

  
         

 

 

 

        
 

 

       
     

  

   
  

 

   

 

        
     

 

   
  

 
 

        
       

       

   
 

 

    

  
                    

      

 

 

  

             
      

 

 

                                                                   

 

Where: 

         
       

  
 
       

  
 
   

                

By deleting the functions   
     and   

     and   
     when        of (12 ), (13) and (19), 

(20) and (21) benefiting from the conditions (10), we get a set of two integral equations: 

  
        

 

 

       
          

 

 

       
          

 

 

       
                         

  
        

 

 

       
          

 

 

       
          

 

 

       
                         

This is assuming that: 
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By solving equation (23) for the function       , we find: 

   
 

 
                                                                

 

 
              

Where: 

   

 

 

                                    

 

 

                                

   

 

 

                              

 

 

               

This is assuming that         is the state nucleus of        . 
If we assume: 

        
              

              
  

Substituting (24) into (22), we get the Friedholm integral equation of the second type with 

respect to the function         : 
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Where: 

                   

 

 

                  

 

 

                

                   

 

 

                             

 

 

              

Hence, based on Friedholm's hypothesis in the integrative equations and based on the proof of 

the oneness of the solution, the integrative equation (25) has a single continuous solution. 

Then from the relations (10), (12), (13), (23), (25) the functions are determined in a unique 

way  

  
       

       
       

       
       

       
       

     
Thus, we get the solution to the problem in square   . The solution in squares    and    is 

done similarly to solving the Cauchy problem in the     plane. 

Thus, we have proven that there is a solution to the issue at hand. 
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ي حاشيته منهج المدابغ 
 
ف  

ي عل الألفية
ح الأشموب  ي أبواب النواسخ   عل شر

 
ف  

 عبد الرحمن بشير الصابري
 إبراهيم عبدالرحمن الصغير 

 أبوبكر أحمد الصغير 
227-242 

ي المؤسسات التعليمية21
 
ي الاجتماعي ف

 254-243 بنور ميلاد عمر العماري أهمية دور الأخصاب 

20
م0950-م 0862قافية ليبيا وأبرز النخب السياسية والث  

ي تطورها) 
 
(دراسة تاريخية ف  

 267-255 فرج محمد صالح الدري    ع

ي 22
 
ي الحديث فن المعارضات ف الشعر الليئ   282-268 ميلود مصطف  عاشور 

23 
ي باب الكلام وأقسامه سيبويهما خالف فيه الأخفش 

 
دراسة : ف
  تحليلية

 296-283 فرج محمد جمعة عماري

24 

A Case Study on Students' Attitude Towards 

Speaking and Writing  Skills Among Third& Fourth  

Year University  Students at the Faculty of 

Education, Elmergib University 

Ramadan Ahmed Shalbag
 

Ahmed Abd Elrahman 

Donam
 

Abdelrahim Hamid 

Mugaddim 

297-304 

25 

ي تحسير  دور منحة الزوجة وا
 
لأبناء ف الوضع الاقتصادي للأشة  

 الليبية
يعات الصادرة بخصوصها من   –م 2103"دراسة تقييمية للتشر

"م2104  

 315-305 بلال مسعود عبد الغفار التويمي 

26

ي 
 
ي لمعلمي علم النفس بالمرحلة الثانوية وأثره ف

تنمية الأداء المهئ 
م النفس أثناء دراسة ميدانية لتنمية معلمي عل)  تحصيل طلابهم

ي للمرحلة الثانوية 
(تدريسهم لطلاب الصف الثاب   

 331-316 فرج مفتاح العجيل

ي المدارس العادية27
 
ي تواجه دمج المعاقير  ف

 351-332 فتحية علي جعفر بعض الصعوبات الئر

28 

Determination of Chemical and Physical Properties 

of Essential Oil Extracted from Mixture of Orange 

and Limon Peels Collected from Al-khoms–Libya 

Rabia O Eshkourfu  

Hanan Ahmed Elaswad 

Fatma Muftah Elmenshaz
 

352-357 

29 
A case study of excessive water production diagnosis 

at Gialo E-59 Oil field in Libya 
Elnori Elhaddad 358-370 

ها عل الفنان التشكيلي ثورة ا) 30 (لتقنيات الحديثة وتأثير  383-371 عبد الجليل عبد الرازق الشلوي 

31 

La poésie de la résistance en France 

Le cas de La Rose et Le Réséda de Louis Aragon et 

Liberté de Paul Éluard 

Abdul Hamid Alashhab 384-393 

32 
ي الا 

 
ح مختصر لطائف الطرائف ف ح السمرقندية بشر ستعارات من شر
وي 

َّ
 (دراسة وتحقيق)المُل

 إبراهيم رمضان هدية
 بشير محمد رمضان

 مصطف 
394-406 

33 
Simulation and Analysis of Control Messages Effect 

on DSR Protocol in Mobile Ad-hoc Networks 
Ragb O. M. Saleh 307-421 

34 
لنظرية والتطبيق لتدريس مادة ا بير   طرق التدريس الحديثة

 
 
 الجغرافية دراسة تحليلية لمدارس التعليم الثانوي بمسلاته نموذجا

 أبو عائشة محمد محمود
ي عثمان 

فرج الجعراب   
422-432 
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35 
ي مواجهة التقدم " أسلوب تحليل النظم 

 
المفاهيم والاهداف ف

ي   "العلمي والتكنلوج 
 445-433 فريال فتحي محمد الصياح

36 

Antibacterial activities and phytochemical analysis of 

leafextracts of Iphiona scabraplant used as 

traditional medicines in ALKHUMS-LIBYA 

Afifa Milad Omeman 446-452 

37 Rutherford backscattering spectrometry (review) Hameda Ali Abrass 453-461 

38 

The challenges associated with distance education in 

Libyan universities during the COVID 19 pandemic: 

Empirical study 

Mohammed Abuojaylah 

Albarki
 

Salem Msaoud Adrugi
 

 Tareg Abdusalam Elawaj
 

Milad Mohamed Alhwat 

462-475 

ي وكتابه مغناط 39
ي حجلة التلمساب  ر النفيسالتعريف بابن أب 

ّ
يس الد  

 حمزة مسعود ماك اري

 عمر عبد الله الدرويش
476-488 

40 
ي  التعليم استخدام معوقات

وب  ي  الإلكير
 
 كورونا جائحة ظل ف

الأسمرية بالجامعة  

 ه دي ة س لي م ان ه وي       دي

 ن  ج   ي ي وس   ف م رام 

 هندي عبدالحمي د سالمة
489-493 

ابن سينا المعرفة الحسية والعقلية عند  41  
هشام علي مرعي 

 

 فرج احمد الفرطاس
494-503 

42 
Use of E-Learning Innovation in Learning 

Implementation 

Mohammed Altahir  

 Salem Mustafa Aldeep 
504-511 

43 
Investigate the Effect of Video Conferencing Traffic 

on the Performance of WiMAX Technology 

Abdusalam Yahya 

Mustafa Almahdi Algaet 
512-519 

44 

Kinetic Model of Methanol to Gasoline (MTG) 

Reactions over H-Beta,H-ZSM5 and CuO/H-

BetaCatalysts 

Abdelmola M. Odan
 

Ahmad M. Dabah
 

Saleh O. Handi
 

Ibrahim M. Haram 

520-526 

45 
Performance Evaluation of Blacklist and Heuristic 

Methods in Phishing Emails Detection 

Munayr Mohammed Amir
 

Melad Al-Daeef
 527-537 

46 
 الأمر بالأوجه لإقامة الدعوى الجنائية

 (السلطات المختصة بإصداره ،الطبيعة القانونية للأمر بالاوجه)

 فرج محمد طيب
 علي محمود خير الله 
 يفشحاته إسماعيل الشر  

538-555 

ي الأعمال الخزفية القوالب توظيف 47
 
 الجبسية ف

 أسامة عبد الواحد البكوري
 ريم فرج بوغرارة 

556-567 

ياء 48 ين) علم الفير  ي فلسفة القرن العشر
 
ي مسار العلم ف

 
ي اجدير (نقطة تحول ف

 578-568 سعد الشيباب 

 تربوت وأخواته 49
يف  حسن السنوسي محمد الشر

ي  فحسير  الهادي محمد الشر
579-603 

51 
ية  سانة البحرية وعلاقته بتوظيف الموارد البشر وع الير حول مشر

ح وآليات التنفيذ) وخلق فرص عمل  (المقير
 619-604 محمد سالم مفتاح كعبار

ي تقدير العقوبات التعزيرية 50
 
ي  المصلحة وأثرها ف

 326-634 أسامة إبراهيم محمد المصرابر

 (سبابالمفهوم والأ )الحروب الصليبية 52

ي غميض  إمحمد انويح 
يف   أحمد حسير  الشر

 محمود عبد المجيد مجي  
 

635-657 
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53
HOW IMPORTANCE IS WORD AND SENTENCE 

STRESS IN SPOKEN ENGLISH 

Naser Abdulkareem 

Mohammed 
658-671 

54
ي البطاطس

ي عل نمو صنف 
تحت  سبونتا و اجريا تأثير الطيف الضوب 

 يةظروف الزراعة المعمل

 محمد علي سعيد فحج
 أبوصلاح حنان إسماعيل

 أبوغنية عبدالحميد المندر 
 سالم العارف حمود 

672-678 

55 
Topological folding of multiple chaotic graphs with 

density variation 
Fathia M. Alogab 679-686 

56 

Oneness and existence of the solution to the problem 

of boundary values for a set of second-order partial 

differential equations 
 696-687 إيمان مسعود خليفة سحاب

 697 


