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In the present paper the construction of the approximate solution to the initial-
boundary value problem for the pseudoparabolic equation using finite-element 
method is considered. It is proved that the costructed sequence converges to the 
exact solution and error estimate is obtained.  
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1. Let  nRΩ ⊂  be a bounded domain with a smooth boundary Γ, 0t > . 

The following initial-boundary value problem 
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holds for x Ω∀ ∈ , nξ∀ ∈R , was investigated by R.A. Aleksandrian in [1]. The 
problem (1)–(3) for the case, when the operator L  is linear, M is nonlinear and the 
operators L  and M may degenerate, was investigated by G.S. Hakobyan, R.L. 
Shakhbaghyan (see [2]). The general case (when the operators L  and M are 
nonlinear) are studied in [3], [4] and [5]. In [6] with the help of Galyorkin method 
the existence of solution for (1)–(3) was proved. 
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In this paper we construct an approximate solution for the problem (1)–(3) 
using the finite-element method for the case 2(0,1) (0,1)Ω ∈ × ⊂ R , Lu uΔ= − , 
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2. Definition. The function 1
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 is called a weak solution 

of the problem (1)–(3), if  1
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It was proved [1] that the equality (∗) has a unique solution. Now we const-
ruct an approximate solution to the problem (∗) using the finite-element method. 

Suppose we partition the domain 2(0,1)Ω =  into squares with side h  with 
respect to x  and y , and further divide the obtained squares into triangles (see Fig. 1) 
                                  1i ix x h+ − = ,      i,j=1,2,…,n, 

                                  1j jy y h+ − = ,     1h
n

= .  
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will be renumerated as Ψ1,Ψ2,…,ΨN, corres-
pondingly. Thus by construction  ( )k r krAψ δ=   
(k,r=1,2,…, n–1).  

Denote by nS  the linear space generated 
by the functions iψ (i=1,2,…,N). Note that 
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It is easy to see that 1
2( )nS W Ω⊂

D
 is a subspace.  To calculate k

x
ψ∂
∂

 and 

k

x
ψ∂
∂

 we use the following Table: 

    

        IV 
 III 

        II 
     I 

 

       VI 
  V 

     VIII 
 VII 

 

    

Fig. 1. 
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To find the weak solution to the problem (1)–(3), we use the Galyorkin 
method 
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Let  us  denote  by  ( )i tα (j=1,2,…,N)  the  solution  to  the  system  of 
differential equations (5) with conditions 
             (0)i icα =       ( 1,2, , )i N= … ,               (6) 
where ic are the expansion coefficients of the function 0 ( , )u x y  with respect to 
basis ( , )i x yψ . Thus, we obtain the following sequence of the functions 
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weak solution of the problem (1)–(3) (see Theorem 2 in [6]). 
3. To find the numerical solution of the system (5), we use the θ - method 

(see [7, 8]). Suppose we partition [0, ]T  into equal parts with step tΔ . Denote  
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Վերջավոր տարրերի մեթոդը մոդելային պսևդոպարաբոլական հավասարման համար 
 

Աշխատանքում ուսումնասիրվում է մոդելային պսևդոպարաբոլական 
հավասարման համար սկզբնական-եզրային խնդրի լուծման մոտավոր կառուցումը 
վերջավոր տարրերի մեթոդով: 

Ապացուցվում է, որ այդ մեթոդով կառուցված հաջորդականությունը զուգամիտում 
է ճշգրիտ լուծմանը: Ստացվել է սխալի գնահատականը: 

 
 
 

Метод финитных элементов для модельного псевдопараболического уравнения 
 

В работе методом финитных элементов исследуется приблизительное 
построение начально-краевой задачи для модельного псевдопараболического 
уравнения. 

Доказывается, что последовательность, построенная таким методом, 
сходится к точному решению. Получена  оценка  ошибки 
 


