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SOLUTION OF ONE MIXED PROBLEM FOR A NONHOMOGENEOUS HEAT 

EQUATION  WITH TIME ADVANCE IN THE BOUNDARY CONDITIONS 

 

Academician of ANAS Y.A.Mammadov,  H.I.Ahmadov 

 

In this paper one-dimensional mixed problem for a nonhomogeneous heat equation with time 

advance in nonlocal boundary conditions is studied. Under minimal conditions on the data, the 

unique solvability is proved and an explicit analytic representation is obtained for the solution. 

 

Keywords: mixed problem, time advance, residue method 

 

Statement of the problem  

Suppose, that ),(),(),(,
2

txuatxutxu
xt

L xxt 















, 

 ))1(,(),( jtxutxul j ),1(  jtxuj   

( 1,0j ) and 

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

2
)2(

2 txubtxuatxul
j

xj
j

xjj 





  

( 3,2j ), where a ,  , j , ja , jb  ( 1,0j ) 
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In semi-stripe  0,10);,(  txtx  

the following mixed problem is considered 
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where ),( txf , )(x , )(tk  ( 3,2,1,0k ) are 

given and  ),( txu  desired are functions. 

As a solution of the problem  (1)-(4) we 
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common sense.  

Among the large number of works devot-

ed to general and qualitative problems for equa-

tions with deviating arguments, as well as 

works for the heat equation, where the func-

tional conditions are posed instead of the 

boundary conditions, we note [5-11]. The 

mixed problem for the heat equation with a de-

viation of the argument in the boundary condi-

tions was considered in [12]. The problem (1) - 

(4) is not covered by these studies. 

Here, by combining the residue method 

and the method of the contour integral of acad-

emician M.L. Rasulov [2], [3], prove the exist-

ence and uniqueness of the solution of the 

mixed problem (1) - (4) and obtain an explicit 

analytic representation for it. 

The uniqueness of the solution. Consider 

the mixed problem (1), (2), (4) in the rectangle 

10  x ,  x0 . 

 

Using substitution 
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from this problem we pass to the next mixed 

problem under homogeneous boundary condi-

tions 
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According to the general scheme of the 

residue method, first the mixed problem (6) - 

(8) is matched by two problems with a complex 

parameter  .  
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B. The spectral problem 
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except for points   that are its poles. It is 
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Outside 0 - neighborhoods of points 

 , the estimates are valid 
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Using the scheme of the residue method 

[3] for an ordinary problem (a problem without 

time advance) (6) - (8) it is proved that if it has 

a solution, then this solution is represented by 

the formula 
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and by transformation and justification of this 

formula, taking into account (5) for problem 

(1), (2), (4) (in the rectangle 10  x , 

 t0 ) is proved 
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at 10  x ,  t0 , where h  a number from 

(16). From this theorem the following is true: 

Theorem 2. Under the conditions of 

Theorem 1, problem (1) - (4) cannot have more 

than one solution. 
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with complex parameter  . It is known [4] that 
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It is proved 
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Remark. Combining Theorems 1 and 2, 

we obtain the final statement: Under the condi-

tions of Theorems 1 and 2, the main problem 

(1) - (4) has a unique classical solution and it is 

represented by formula (26). 
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SƏRHƏD ġƏRTLƏRĠNDƏ ZAMANA GÖRƏ GECĠKMƏ OLAN HALDA QEYRĠ-BĠRCĠNS 

ĠSTĠLĠKKEÇĠRMƏ TƏNLĠYĠ ÜÇÜN QARIġIQ MƏSƏLƏNĠN HƏLLĠ 

 

Y.Ə.Məmmədov, H.Ġ.Əhmədov 

 

Bu iĢdə yarımzolaqda sərhəd Ģərtlərində zamana görə sürüĢmə olan halda qeyri-bircins istilikkeçirmə tənliyi 

üçün birölçülü qarıĢıq məsələyə baxılmıĢdır. Məsələnin məlumları üzərinə minimal Ģərtlər daxilində həllin varlığı və 

yeganəliyi isbat olunmuĢ və həll üçün aĢkar analitik ifadə alınmıĢdır. 

 

Açar sözlər: qarışıq məsələ, zamana görə gecikmə, çıxıqlar üsulu 

 

РЕШЕНИЕ ОДНОЙ СМЕШАННОЙ ЗАДАЧИ ДЛЯ НЕОДНОРОДНОГО УРАВНЕНИЯ  

ТЕПЛОПРОВОДНОСТИ СО СМЕЩЕНИЕМ ВРЕМЕНИ В ГРАНИЧНЫХ УСЛОВИЯХ 

 

Ю.А.Мамедов, Х.И.Ахмедов 
 

В этой работе исследуется одномерная смешанная задача для неоднородного уравнения теплопроводности, 

с отклонением времени в нелокальных граничных условиях. При минимальных условиях на данные доказана 

однозначная разрешимость и получено явное аналитическое представление для решения. 
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