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 المستخلص

الهدف الرئيسي لهذة الإطروحة هو الحصول على أفضل حل تقريبي للمعادلات التفاضلية الجزئية 
الصريحة طرق الفروق المنتهية أيضاً، أهتمت هذة الإطروحة بتقديم بعض . الغير خطية وذات الرُتب العليا

شار الحراري في البعد الأول والضمنية لحل بعض المعادلات التفاضلية الجزئية كمعادلة الإنتشار ومعادلة الإنت
ومن هذة . ولقد تمت دراسة بعض خواص حلول هذة الطرق مثل الإستقرار والدقة والتقارب ،والثاني والثالث

ولقد اظهرت النتائج العددية أن . وطرق أخرى مقترحه (Crank-Nicholson) نيكولسون -الطرق طريقة كرانك
 علاوة على ذلك،. المزدوجة في البعد الأول (Burger) ة بيرغرهذة الطرق هي طرق موثوقة وفعاله لحل معادل

 نيكولسون -قمنا بدراسة أنظمة غير خطية لمعادلة الإنتشار الحراري في بعدين مختلفين بإستخدام طريقة كرانك
(Crank-Nicholson)    وطريقةADI  ثم إستخدمنا الطرق التكرارية لحل هذة ألانظمة الغير خطية، علماً بأن

ولقد اظهرت النتائج . طرق الضمنية  المستخدمة موثوقة بشكل قوي لحل معادلات الإنتشار الحراري المزدوجال
العددية أن الطرق الضمنية البديلة والمقترحة موثوقة وفعالة لحل معادلات الإنتشار الحراري الغير خطية 

وجدنا أن هذة الطرق مستقرة   (Von Neumann) والمزدوجة في بعدين مختلفين، وبإستخدام طريقة فون نيومن
أهتمت هذة الإطروحة بتقديم بعض الطرق لحل معادلة الإنتشار في البعد الثالث و أيضاً، . بدون اي شروط

أخيراً، الطرق . المقارنة بين الحلول العددية للطرق المقترحة وبعض الطرق القياسيةلقد قمنا بو  .والبعد الرابع
 .ل المسائل الغير خطية والتي تظهر في المجالات الهندسية و الفيزيئايةالمقترحة يمكن أن تستخدم لح
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                                                                           Abstract 

           The main objective of this thesis is to find the optimize numerical solution of non-

linear high order partial differential equations. Some of the more extensively used finite 

difference techniques for solving partial differential equations are explained. In particular 

the diffusion equation, and the convection diffusion equation, each in one, two, and three 

dimensions, have been considered. Both explicit and implicit techniques are considered and 

compared on the basis of computational economy. The stability, accuracy, consistency, and 

convergence of the solution produced by of the finite difference equations and of the 

solution produced by the partial differential equations, are considered in detail. Highly 

accurate finite difference schemes were used to test the given mathematical model. A 

numerical solution of one dimension coupled nonlinear system was discussed. The 

numerical method proposed by Crank and -Nicholson and proposed numerical (henceforth 

Nicholson) method is used to handle the problem. In current studies, algebraic difference 

equations have been solved at each time level. Data tables in this study illustrate the 

accuracy of such schemes. Numerical results revealed that the Crank- Nicholson scheme 

and the proposed numerical method are very efficient and reliable for solving one- 

dimensional coupled Burgers’ equation. To develop an efficient numerical scheme for a 2D 

convection diffusion equation using the Crank-Nicholson method and the alternating 

direction implicit (ADI) method, a time-dependent nonlinear system is discussed. The 

schemes used in this system have second- order accurate in space and time at each time 

level. The procedure is combined with iterative methods to solve nonlinear systems. 

Efficiency and accuracy were studied in terms of error norms confirmed by numerical 

results by choosing two test examples. The Crank Nicholson method and the ADI method 

were used to address the problems associated with the nonlinear two-dimensional coupled 

system. These schemes depict the second-order accuracy in space and time. Moreover, the 

system of these equations that is concerned with the implicit scheme is very reliable for 

solving coupled convection diffusion equations. These methodologies were unified with 

iterative methods to resolve nonlinear systems. Numerical results showed that the 

proposed alternating direction implicit scheme was very efficient and reliable for solving 2-

D nonlinear coupled convection-diffusion equations. A three- dimensional advection 

diffusion equation, higher order ADI method is proposed. 2nd Second and fourth order ADI 

schemes are used to handle the problem. A Von-Neumann stability analysis shows that the 

ADI scheme is unconditionally stable. Numerical results for two test problems were carried 

out to establish the performance of the given method and to compare the method with 

other typical methods. A fourth order ADI method is found to be very efficient and stable 
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for solving a three-dimensional advection diffusion equation. The proposed methods can be 

implemented for solving nonlinear problems arising in engineering and physics.  


