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maTematika – MATHEMATICS – МАТЕМАТИКА 

 

sxvaobiani sqemebi erTi arawrfivi paraboluri  

tipis gantolebisaTvis 

omar qomurjiSvili1, nodar xomeriki2 

1-Tbilisis saxelmwifo universiteti,  
2-saqarTvelos teqnikuri universiteti 

reziume 

naSromSi warmoadgenilia mravalganzomilebiani erTi arawrfivi paraboluri 

tipis gantolebisaTvis simetriuli absoluturad mdgradi (O(r2+|h|2) 

aproqsimaciis mqone sxvaobaini sqemebi. aRsaniSnavia, rom TiTeuli eqvivalenturi 

sxvaobiani gantolebebi srulad aproqsimirebs mocemul diferencialur 

gantolebas. swored es garemoeba ganasxvavebs am sqemebs sxva umravles ekonomiur 

sqemebisgan. 

sakvanZo sityvebi: arawrfivi paraboluri gantoleba. sxvaobiani sqema. 

mdgradoba. aproqsimacia. kvanZi.  

1. Sesavali 

maTematikuri fizikis mravali amocana dakavSirebulia mravalganzmolebian, 

rogorc wrfiv aseve arawrfiv paraboluri pitis gantolebebis ricxviT 

amonaxsnebTan. ricxviTi realizacia aseTi tipis amocanebisaTvis, roca gantolebis 

marjvena mxare f(u) damokidebulia u - temperaturaze, sakmaod rTul amocanad 

iTvleba. swored aseT SemTxvevaSi zusti amonaxsni warmoadgens karg tests 

miRebuli sxvaobiani sqemebis SemowmebisaTvis. am mizniT naSromSi warmodgenili 

sxvaobaini sqemebi aprobirebulia mraval testur amocanebze. 

amJamad cnobilia aseTi tipis gantolebebisaTvis ramdenime efeqturi 

ricxviTi algoriTmebi anu rogorc maT uwodeben ekonomiuri sqemebi. ekonomiuri 

sqemebis miRebis algoriTmuli idea efuZneba mraval ganzomilebiani amocanebis 

dayvanas martiv erTganzomilebian samdiagonalur sxvaobain amocanamde, romelTa 

ricxviTi realizacia xorcieldeba gadadenis meTodiT. 

 

2. amocanis dasma da sxvaobiani sqemebi 

1. ganvixiloT pirveli sawyisi - sasazRvro amocana QT cilindrSi: 
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U(x,0)=U0(x), U(x,t)|Г=0, x=(x1,x2,…,xn)∈G  nГGG −+=  ganzomilebiani 

marTkuTxa paralelepipedia 0≤xi≤1, i=1,2,…,n; U0, f mocemuli funqicebia. L 

elifsuri operatoria 
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, xolo f(u) ase moicema f(u)=|u|ρ⋅u  (იხ.[1]) 

2) (1.1) amocanisaTvis sxvaobiani sqemebis ageba analogiuria [2]-Si 

warmoadgenili sxvaobaini sqemebis agebis ideisa. amitom Tu gavimeorebT [2]-Si 

moyvanil msjelobas, sadac dawvrilebiT aris moyvanili sxvaobiani sqemis miReba, 

maSin am SemTxvevaSi miviRebT: 
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f0 aris f(u)=|u|ρ u-is mniSvneloba ZiriTad kvanZSi, kk AR
2
1

= , Ak= ∆kk, 

kk xxkk yy =∆ . 

SeniSvna. sqemebi (1.2) da (1.3) wrfivia yj+1 funqciis mniSvnelobis mimarT 

j+1 fenaxe, igive iTqmis marjvena mxaris mimarT. f0 aris f(u) mniSvneloba cnobil 

i-ur fenaze. 

 

3. sxvaobiani sqemebi n=2,3 SemTxvevisaTvis 

magaliTis saxiT gamovweroT erTmaneTis eqvivalenturi α woniani sqemebi  

n=2 da n=3 SemTxvevaSi  

1. n=2 
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2. n=3 da 
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4. zogadi sqema (1.1) gantolebisTvis 

Tu α wonian sqemaSi aviRebT α=n-1, maSin miviRebT (1.1) amocanisaTvis 

zogad sqemas  

∑
≠=

−+−+−++
−++

=+∆+





 −+∆=

− n

kii

kjkj
ii

kjkj
kk

kjkj

nkfyynynyy
1

1
0

22
2

,1,)
2

1
2

(
2τ

     (3.1) 

anu wilad-bijian sqemaSi: 
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Tu (3.1)-Si davuSvebT n=1 da f=0, maSin 

miviRebT krank-nikolsonis sqemas: 
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xolo Tu (3.1)-Si n=2 miviRebT 
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Tu (3.2)-Si n=2, maSin miviRebT 

4
1

022
2
1

11

2
1

5,0
++

+

+∆+∆=
− jjjjj

fyyyy
τ

 

4
3

2
1

11
1

22

2
1

1

5,0
+++

++

+∆+∆=
− jjj

jj

fyyyy
τ

                                (3.4) 

(3.3) da (3.4) warmoadgens პismen-reqfordis sqemebs [3,4]. 

5. daskvna 

eqvivalenturi sxvaobiani gantolebebi srulad aproqsimirebs mocemul 

diferencialur gantolebas. am garemoebiT ganasxvavebs igi am sqemebs sxva 

umravles ekonomiur sqemebisgan. 
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MATHEMATICS  

DIFFERENCE SCHEMES FOR SEVERAL NONLINEAR PARABOLIE 
TYPE EQUATION 

Komurjishvili Omar1, Khomeriki Nodar2 

1-Tbilisi State University 
2-Georgian Technical University 

Summary 
Symmetric, absolutely stable schemes for some multidimensional nonlinear parabolic 

equation having approximation O(r2+|h|2) are presented. It is remarkable that every equivalent 

difference equation approximates the given differential equation completely, thus 

distinguishing such schemes from the majority of other economic schemes.   

 

 МАТЕМАТИКА 

РАЗНОСТНЫЕ СХЕМЫ ДЛЯ ОДНОГО МНОГОМЕРНОГО НЕЛИНЕЙНОГО  
УРАВНЕНИЯ ПАРАБОЛИЧЕСКОГО ТИПА 

Комурджишвили О.1,  Хомерики Н.2 

1-Тбилисский Государственный Университет, 
2-Грузинский Технический Университет 

Резюме 

Рассматривается алгоритм построения симметричных абсолютно устойчивых 

разностных схем с аппроксимацией O(r2+|h|2) для одного многомерного нелинейного 

уравнения параболического типа. Нужно отметить, что каждое эквивалентное 

разностное уравнение полностью аппроксимирует данное дифференциальное 

уровнение, что и является отличием этих схем от большинства других экономических 

схем. 

 


