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PARABOLIK DIFFERENTSIAL TENGLAMA UCHUN  CHEKLI AYIRMA SXEMASINI  

MATHCADDA  YECHISHNI TASHKIL ETISH 

 

Ro’zimatov Sanjar Shuhratjon o’g’li 

Namangan muhandislik texnologiya instituti 

 “Informatsion texnologiyalar” kafedrasi assistenti 

 

 

Annotatsiya:PDT uchun 1-tur chegara masala uchun ayirmali sxemalar, PDT uchun 3-

tur chegara masala uchun ayirmali sxema, GDT uchun 1-tur chegara masala uchun ayirmali 

sxemalar, GDT uchun 3-tur chegara masala uchun ayirmali sxemalar uchun Mathcad 

tizimida dastur ishlab chiqish. PDT uchun uchinchi tur chegara shartlarni ikkinchi tartib 

bilan approksimatsiya qiladigan uch dioganalli chiziqli tenglamar sistemasidan iborat 

ayirmali sxema yaratish; 

Kalit so’zlar: GDT, PDT, Pdesolve, MathCad, Tenglama  Given , CHAS 

 

PDT ni to‘rt xil usulda yechishni ko’rib chiqamiz: ichki funksiya Pdesolve, oshkor, 

oshkormas, Krank-Nikolson chekli ayirmali sxemalar yordamida. 

PDT uchun ushbu chegara masalani qaraymiz: 
2( , ) : ( ) tua x t x x e  ,

2( , ) ( 2) tf x t x x e   , 
20( ) ( )g x x x  , 1( ) 0, 2( ) 0g t g t                     

A) Pdesolve ichki funksiya yordamida echish. 

 MathCad oynasida quyidagi komandalarni kiritamiz: 

Soha ni berish : 0 : 1 : : 0.05a b L b a T                                                            

Sohada to‘r 
: 10 : 5 : 0.. : 0.. , : / : / : :i jm n i m j n h L m T n x a ih t j         

    

Berilganlar    
2 20( ) : ( , ) : ( 2) 1( ) : 0 2( ) : 0tg x x x f x t x x e g t g t             

Tenglama  Given  ( , ) ( , ) ( , )t xxu x t u x t f x t   (barobar yo‘g‘on)                              

Chegara shartlar ( ,0) 0( ) (0, ) 1( ) (1, ) 2( )u x g x u t g t u t g t     

Ichki funksiyaga mur.-t   

0
: , , , , , ,

a
u Pdesolve u x t m n

b T

    
     

      , : ( , )i j i ju u x t
    Aniq 

yechim  va qiymatlari  
2( , ) : ( ) tua x t x x e  , : ( , )i j i jua ua x t

                            

Taqribiy yechim jadvalini chiqaramiz: 
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Aniq yechim jadvalini chiqaramiz: 

MathCAD 

oynasida quyidagi komandalarni yozamiz: 

Soha                                                             : 0 : 1 : : 0.05a b L b a T                                                            

Sohada to‘r 
: 10 : 5 : 0.. : 0.. , : / : / : :i jm n i m j n h L m T n x a ih t j         

    

Berilganlar           
2 20( ) : ( , ) : ( 2) 1( ) : 0 2( ) : 0tg x x x f x t x x e g t g t             

Qo‘shimcha shartlar                             ,0 0, ,: 0( ) : 1( ) : 2( )i i j j m j ju g x u g t u g t  
                   

            hu  qiymatlarni qatlam bo‘yicha hisoblash va chiqarish   

            , 1 1, 1, ,: 1.. 1 : 0.. 1 : ( ) (1 2 ) ( , ) T

i j i j i j i j i ji m j n u r u u r u f x t u           
  

Aniq yechim, qiymatlari         
2( , ) : ( ) tua x t x x e     , : ( , ) T

i j i jua ua x t ua 
               

           

 C) Sof oshkormas sxemani    MathCAD da yechish. 

 

MathCAD oynasida quyidagi komandalarni yozamiz: 

Soha : 0 : 1 : : 0.05a b L b a T                                                                             

Sohada to‘r   
: 10 : 5 : 0.. : 0.. , : / : / : :i jm n i m j n h L m T n x a ih t j         

   Aniq 

yechim va uning jadvali 
2( , ) : ( ) tua x t x x e   , : ( , )i j i jua ua x t
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Berilganlar 
2 20( ) : ( , ) : ( 2) 1( ) : 0 2( ) : 0tg x x x f x t x x e g t g t             Qo‘shimcha 

shartlar ,0 0, ,: 0( ) : 1( ) : 2( )i i j j m j ju u x u g t u g t  
                   

CHAS matritsasi 0,0 0,: 1 : 1.. : 0iA i m A  
  , ,: 1 0.. 1 : 0m m m iA i m A   

  

, 1 , 1 ,: 1.. 1 : : : 1 2i i i i i ii m A r A r A r        
                

            Berilganlar   0, 1 , 1 , , 1: 1.. 1 : 0.. 1 : 1( ) : 2( ) :j j m j j i j i ji m j n d g t d g t d f        
 

hu  qiymatlarni qatlam bo‘yicha hisoblash va chiqarish 
1 1: 0.. 1 : ( )j j jj n u A d u                                         

CHAS matritsasini nazorat uchun chiqarish A=                                                                      

 

Taqribiy yechim hu jadvali     
Tu                

 

Aniq yechim jadvali    hu        
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Yechimlarning grafiklarini chiqarish 

 
D) PDT uchun Krank- Nikolson  sxemasini   MathCAD da yechish 

 

PDT uchun Kranka- Nikolsona  sxemasi    

PDT                                    
2 2( , ) ( , ) : ( ) ( , ) : ( 2)t t

t xxu u f x t ut x t x x e f x t x x e        

Berilganlar      
21( ) : (0, ) 2( ) : (1, ) 0( ) : ( ,0) ( , ) : ( 2) tg t ut t g t ut t g x ut x ff x t x x e       

To‘r                              0: 0 : 1 : 10 : ( 0) / : 0.. : 0ix xm m h xm x m i m x x ih         

To‘r             
20: 0 : 0.1 : 10 : ( 0) / : 0.. : 0 : / 0.01jt tn n tn t n j n t t j h             

 

Qiymatlar             , , ,0: 0.. : 0.. : ( , ) : ( , ) : 0( ) 1i j i j i j i j i ii m j n f f x t ut ut x t u u x      
 

Parametrlar                                                            : 2(1 ) 4 1: 2(1 )          

CHAS matritsasini yaratish                           

0,0 0, 0,0 0,: 1 : 1.. : 0 : 0 : 1.. : 0k kA k m A B k m B     
 

, , , ,: 1 : 1.. 1 : 0 : 0 : 1.. 1 : 0m m m k m m m kA k m A B k m B       
 

, 1 , , 1 , 1 , , 1: 1 : 1 : : 1 : 1 : 1 : 1k k k k k k k k k k k kk A A A B B B            
 

CHAS ning o‘ng tomonini yaratish  
2

0, 1 , 1 ,: 0.. 1 : 0 : 0 : 1.. 1 : 2 ( , / 2)j m j i j i jj n d d i m d h ff x t         
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CHAS ni qatlamlar bo‘yicha chiqarish  
1: 0.. 1 : ( , )j j jj n u lsolve A d Bu           

Aniq va taqribiy yechim jadvallarini, grafiklarni  chiqarish 
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