
5 

BAKI UN VERS TET N N X B RL R  
1   Fizika-riyaziyyat elml ri seriyas    2020 

 
 
 

R YAZ YYAT 
 

 519.634 
 

     
     

    
 

. . *, . . ** 
*    

**      
samed59@bk.ru, arzualiyeva@bk.ru  

 
        

          
  . 

  
 :  ,  ,   , -

 . 
 
         

   : 

)],,0[()),(()),((),(
2

2

xTtxtuxtuL
tt

xtu ,                        (1) 

)()(),0(),()(),0( xxxuxxxu t ,                                   (2) 
0),( xtu ,                                                                                            (3) 

 nxxxT n ),,...,(;0 1 -     -
    S , ST],0[ ; 

),()(),()()),((
1,

xtuxa
x

xtuxa
x

xtuL
n

ji j
ij

i

,                                (4) 

   ),1,()( njixaij   )(xa         
       

                  )0()(,0)(),()(
1

2

1,
constxaxaxaxa

n

i
i

n

ji
jiijjiij , 



6 

i  -   ; ,  -  ;  - -
,  ,  ,  ),( xtu  -  . 

       (1)-(3)  

        1 , -
 .  ( .[8, .38]). 

      -

      )(1
2W    )( . , 

 )()( 1
2W .  

   )],0[()(1 TQQ TT    -
  ,    -  

   TQ ,  : ],0[, TQT ,  
     ,      , 

  .  )(1 TQ    )(1
2 TQW   )(1 TQ . 

,  )()( 1
21 TT QWQ . 

 .     (1)-(3)  

 )(),( 1 TQxtu ,   )(2 TQL   
    ),(),,( xtuxtu

ixt ni ,1( ), ),( xtu
itx  ),,1( ni  

),( xtu
jixx ),,1,( nji ),1,(),(),,( njixtuxtu

jixtxtt ,  -

 (1)    TQ      (2) 
    . 

  ,     ,  -
,     -   -
,         -

       -
,    -  ,  -

    ( )  .,    
       (1). 

   ,    (1)-(3).  
  [4]      

.)),(),,(),,(),,(),,(),,(,,(

),(),(),(
22 xtuxtuxtuxtuxtuxtuxtf

xtuxtuxtu

ttt

ttt  

      -
  f      

   0t . 



7 

   [5]       
                             )),(,,(),(),(),( xtuxtfxtuxtuxtu ttt  

   uu p 1 .    -
    . 

 ,   [1,2,3]     (1)-(3), 
  ,      (1),  

  ,   ),,,,,,( xxtxxt uuuuuxtf . 
  [1]  [2]      

    (1)-(3),  ,  -
        -

   n       ( . . 
     T )    

 ( . .       T )  
   (1)-(3),        
  n       -

    (1)-(3).    [3]   -
    (1)-(3)     
      n    

      (1)-(3). 
        (1)-(3) -

        -
 . 

 1.  ,  L ,   
 (4)    (3),    -

   
                         ss 0(......0 22

2
2
1    s )  

     )(2L   -
   )(xs ,    -
  )(xs   L      -

   )(xs ,    )(   

   )(x    )(    -
  

                dxxxdxxxxa
x

x
x

xxa ss

n

ji
s

ji

s
ij )()()()()()()()( 2

1,
. 

,       (1)-(3)  : 

1
)()(),(

s
ss xtuxtu ,                                                (5) 



8 

 dxxxtutu ss )(),()(  ,...)2,1(s . ,   -

   ,     )(tus  
    ),( xtu   (1)-(3)    

    -  
: 

            s
t

s
ss

setu
2

11)( 2  

dxdxexu s
t

t

s

s )(1)),((1 )(

0
2

2

],0[,...;2,1 Tts ,       (6) 

        dxxxdxxx ssss )()(,)()( . 

 2.        (1)-(3), -
   

 .  ),( xtu       (1)-(3) 

   ),1,,()( nkjixa
x ij

k

   ,  

  ,...)2,1()( stus    ],0[ T   (6). 
 3.    l

l TB ,...,
,,...,

0

0
     ),( xtu  

 (5),   ],0[ T ,      
],0[)( )( TCtu l

s    

                 
l

i s

i
sTtsT

iii tuuJ
0

1

1

)(

0
)(max)( , 

  liii ,021,0 .      : 
)(uJu T . ,      ([7, .50]). 

 4.   : 

     dxxtVxtuxa
x

xtV
x

xtuxaxtVxtu
n

ji ji
ij

1,
),(),()(),(),()()),(),,(( , 

  dxxtuxa
x

xtu
x

xtuxaxtuxtuxtu
n

ji ji
ij

1,

2 ),()(),(),()()),(()),(),,(( . 

 ,    ,...)2,1(ss  

                                 1))((1)(
2 xx

s
ss

s . 

       N  



9 

              
N

s s

s
s

s

x
xxtzxtz

1

)(
))(1),,((),(0  

             
2

1
))(1),,((2)),((

N

s
s

s

xxtzxtz  

             

,))(1),,(()),((
)(

))(1),,((
2

1

2

1

N

s
s

ss

s
N

s
s

s

xxtzxtz
x

xxtz

 
 

)),(())(1),,((
2

1
xtzxxtz

s
s

s

.                                             (7) 

  (7)    -
: 

))(),(()(
1

2 xx
s

ss .                                                            (8) 

 
 .    
1. 3)1()2( );()();,1,()()( CSCxanjiCxaij ;   

)(xs     L       0)(
ss x   -

   ),(),()(; 3
2 xWx   );()(xL   

)()()( 2
2Wx . 

2.      RWu
TB1
,2

  )(2 TQL  -

  ,  R0 , 

                     )(11),(
1

2

2

xextW s
s

s
t

s
s

s . 

3.   RuT
TQL

u
)(2

1
2

)(sup . 

4.    )(1 TQu    )()( 1 TQu . 
   (1)-(3)    . 
 .    : 

)(1)(),(1)),(( )(

1 0
2

2

xddeuxtu s
t

s

t

s
s

s ,             (9) 



10 

)),((),()),(( xtuxtWxtuQ .                                                          (10) 
   1   ,  1

,2),( TBxtW .   

 ),( xtu    )()(~)),((
1

xtuxtu s
s

s ,   

                ddeutu t
s

t

s
s

s )(

0
2

2

1)()),((1)(~ , 

  ,      Ns,     u , 
],0[ Tt : 

,)(~,1)(~
002 aTtuaTtu s

s
s                                    (11) 

,))],(([)(~max 02

2
1

0

2
2

2
1

2

0
aTdxdtxtuTtu

N

T

NNs
sTts  (12) 

        
)(0

2
)(sup

TQL
u

ua  . 

   (11)  (12),    1.1  [6, .45]  
     l

l TB ,...,
,,...,

0

0
,  -

    1
,2 TB . 

 ,    ,u  : 

,)()( 02
1

)(2
1

2
1

,2
RaTuTWuQ

TT QLB
                            (13) 

,)()()()(
)(2

1
2

1
,2 TT QLB

uTQuQ                                  (14) 

   Q    (10). 
  (13) ,   Q      ,   (14) 

   Q    .  ,  
Q        . ,   

 ,  Q      1
,2 TB     

   ),( xtu .     Q : 
                                               )(uQu . 
  (9)  (10) ,  dxxxtutu ss )(),()( , . .     

  ),( xtu    1)}({ ss x     ],0[ T  -
 (6).  , ,    ),( xtu   



11 

1
)()(

s
ss xtu       (1)-(3).  

,  )(),( 1 TQxtu . ,    4  , 

)),(( xtu )(1 TQ .      )()( 2 xxL sss   
 (   )  (6)   : 

  
t

s

s

j

n

ji i
ij

s
s

t

s
ss

x
x

xu
x

xaetu s

0 1,
32

)()),(()(1)1(1)(
2

 

],0[,...;2,1,]1[)()),(()( )(2

Ttsdxdexxuxa t

s

s s .        (15) 

  (15),   (8) (   )(),( xLx )  
(7) (    )),((),( xtuxtz ), : 

T n

ji i
ij

n

ji ji
ij

n

ji ji
ij

T

s s

s

s

s

s

s

ji

T

s

n

ji
ij

s
ss

s
ss

s
sTts

x
xuxaTdxxxa

x
x

x
xxa

dxxLxa
x

xL
x

xLxa

d
x

xuTxxxLxL

ddx
x

xuxa
x

xx
xu

xaTtu

0 1,1,

2

1,

2

0 1

2

2

0 1 1,1

2

1

23

1

2

0

3

)),(()()()()()()(

))()(()()()(3

)(
)),,(())(),(())(),((3

)(
)),(()(

)()),((

)(3)(max

 

dxdxuxa
x

xu

j

2))),(()(()),((  ,                                                     (16) 

T

s

n

ji i
ij

s
ss

s
sTts x

xuxatu
0 1 1,1

22

1

2

0

2 )),(()(
2
12)(max   

     2

)(

2

2
))(2

)(
)),(()(

)(
L

s

s

s

s

j

xLddx
x

xuxa
x

x
 

     



12 

dxxxa
x

xxa
x

d
x

xu
n

ji j
ij

i

T

s s

s

2

1,0 1

2

)()()()(2
)(

)),,((
2
1  

dxdxuxa
x

xu
x

xuxa
T n

ji ji
ij

0 1,

2))),(()(()),(()),(()(
2
1

.       (17) 

  ,  (16)  (17) ,  2,3
,2,2),( TBxtu . 

   : 

                     )1()()(),(, qpxtuxtu
q

ps
ssqp . 

 ,   (18) (  )3,2,1,0k   -
 (21) (  )1r   [8, .84, 88],  ,    ],0[ Tt    

qp1 : 

q

ps
ss

q

ps
ss

q

ps
s

j

qp

i

qp

n

ji
ij

n

ji j

qp

i

qp
ijqp

qpqpqpqpqp

qpqpqpqpWqp

tututuCdx
x

xtLu
x

xtLu

xadx
x

xtu
x

xtu
xadxxtLu

dxxtuCLuJuJLuJuJC

uJuJuJuJCxtu

)())(()(
),(),(

)(
),(),(

)()),((

),()()()()(

)()()()(),(

22222
2

,,

1,1,

,,2
,

2
,2,1,1,0,02

,3,2,1,01

2

)(, 3
2

 

q

ps
sTts

q

ps
ss tuCtu

2

0

3
4
1

2
1

6
1

2
23 )(max1111))(( ,             (18) 

 0,0 21 CC  -   . 

  (18),      
1

2

0

3 )(max
s

sTts tu ,  

,   0),(
)(, 3

2Wqp xtu    ],0[ Tt   qp, .  

,   
1

)()(),(
s

ss xtuxtu   ,   

   nxx ,...,1   ,   )(2L  
  ],0[ Tt . 

 ,     (18)  (  )2,1,0k    -
 (21) (  )1r   [8, .84, 88], ,    ],0[ Tt    

qp1 : 



13 

t
u

JC
t

u
J

t
u

J
t

u
JC

t
xtu qpqpqpqp

W

qp ,
04

,
2

,
1

,
03

2

)(

,

2
2

),(
     

q

ps
ss

q

ps
s

qpqp tutuC
t

u
J

t
u

LJ 222
4

,
1

,
0 ))(()(  

q

ps
sTts

q

ps
ss tuCtu 2

0

2
2
1

4
1

4
2 )(max111)( ,                          (19) 

 0,0 43 CC  -   . 

  (19),      
1

2

0

2 )(max
s

sTts tu ,  -

,   0
),(

)(

,

2
2W

qp

t
xtu

   ],0[ Tt   qp, . 

,   
1

)()(),(
s

sst xtuxtu   ,   -

   nxx ,...,1   ,   )(2L  
  ],0[ Tt . 

     (18)  (19): 
                 )(];,0[),(,)(];,0[),( 2

2
3

2 WTCxtuWTCxtu t . 
 ,   (6)  ,  ],0[ Tt   -

 N ,    : 

)()()),(()),(((),(
1

2

2

xdtuxtuL
tt

xtu
s

N

s
sN

N ,       (20) 

 
N

s
ssN xtuxtu

1
)()(),( .   ],0[ Tt  )()),(( 2Lxtu ,  -

     )(2L     (20), ,  
],0[ Tt     : 

                   )),(()),(((),(
2

2

xtuxtuL
tt

xtu . 

 ,   )(),( 2 Ttt QLxtu     ),( xtu   
   TQ   (1).    (2) -

     ,  : 
            0)(),(,0)(),(

)()( 2
2

3
2 WtW

xxtuxxtu     0t . 

  ,   ),( xtu      
 (1)-(3).  . 



14 

 
1.  . .           

        -
   . I //  , . .- . , 2003, 

3, .36-42. 
2.  . .        

        
 . II //  , . .- . , 2003, 4, .35-43. 

3. Aliyev S.J., Aliyeva A.Q. The study of multidimensional mixed problem for one class of 
third order semilinear psevdohyperbolic equations // European Journal of Pure and Ap-
plied Mathematics, 2017, v.10, No5, p.1078-1091. 

4. Ebihara Yukiyoshi. On some nonlinear evolution equations with the strong dissipation. III 
// J.Different.Equat., 1982, v.45,  3, p.332-355. 

5. Tao Yu, Hai-ou Yang. Initial boundary value problem for a a class of strongly damped 
nonlinear wave equation. Harbin gongcheng daxue xuebao // J. Harbin Eng. Univ., 2004, 
v.25,  2, p.254-256. 

6.  . .,  . .       
    . : 

,  2012, 252 . 
7.  . .      -

 . : , 2011, 611 . 
8.  . .     . : 

, 1953, 296 . 
 

B R S N F ÜÇÜNCÜ T RT B QEYR -X TT  D FERENS AL T NL KL R ÜÇÜN 
QOYULMU   ÇOXÖLÇÜLÜ QARI IQ M S L N N T DQ Q  

 
S.C. L YEV, A.Q. L YEVA  

 
XÜLAS  

 
d  sa  t r fi qeyri-x tti operator olan bir sinif üçüncü t rtib diferensial t nlikl r üçün 

qoyulmu  çoxölçülü qar q m s l nin sanki h r yerd  h llinin varl  haqq nda teorem isbat 
edilmi dir. 

 

Açar sözl r: qar q m s l , Furye metodu, sanki h r yerd  h ll, aprior qiym tl ndirm . 
 

THE STUDY OF MULTIDIMENSIONAL MIXED PROBLEM FOR ONE CLASS  
OF THIRD ORDER NONLINEAR DIFFERENTIONAL EQUATIONS 

 
S.J.ALIYEV, A.Q.ALIYEVA  

 
SUMMARY 

 
The existence theorem of almost everywhere solution of a multidimensional mixed 

problem for one class of third order differentional equations with nonlinear operator on the 
right-hand side has been proved. 

 
Key words: mixed problem, Fourier method, almost everywhere solution, a priori estimate. 
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