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Ay = f, detA 6= 0

Îäíîøàãîâûå

ìåòîäû:

B yn+1−yn
τn+1

+ Ayn = f ;

n = 0, 1, ...; y0 ∈ H

τn+1 =
(Dvn,zn)
(Dvn,vn)

Äâóøàãîâûå ìåòîäû:

B (yn+1−yn)+(1−αn+1)(yn−yn−1)
τn+1αn+1

+Ayn = f,

k = 1, 2, ...

τn+1 =
(Dvn,zn)
(Dvn,vn)

; n = 0, 1, ...;

αn+1 =
(
1− τn+1

τnαn

(Dvn,zn)
(Dvn−1,zn−1)

)−1
;

n = 1, 2, ...; α1 = 1
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Äëÿ ïðèìåðà, N=9

1. A =



4 −1 0 −1 0 0 0 0 0

−1 4 −1 0 −1 0 0 0 0

0 −1 4 0 0 −1 0 0 0

−1 0 0 4 −1 0 −1 0 0

0 −1 0 −1 4 −1 0 −1 0

0 0 −1 0 −1 4 0 0 −1

0 0 0 −1 0 0 4 −1 0

0 0 0 0 −1 0 −1 4 −1

0 0 0 0 0 −1 0 −1 4


A = AT > 0

2. M =



1 0 0 0 0 0 0 0 0

2 2 0 0 0 0 0 0 0

0 3 3 0 0 0 0 0 0

0 0 4 4 0 0 0 0 0

0 0 0 5 5 0 0 0 0

0 0 0 0 6 6 0 0 0

0 0 0 0 0 7 7 0 0

0 0 0 0 0 0 8 8 0

0 0 0 0 0 0 0 9 9


M 6=MT , M > 0

3. Ìàòðèöà ÑËÀÓ, ïîëó÷àåìîé ïðè ÷èñëåííîì ðåøåíèè óðàâíåíèÿ

ÍÀâüå-Ñòîêñà äëÿ íåñæèìàåìîé æèäêîñòè â åñòåñòâåííûõ ïåðåìåííûõ

íà ðàçíîñòíûõ ñåòêàõ.

S 6= ST
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n0(ε) :

n0(0.1) = 4759

n0(0.01) = 9519

n0(0.001) = 14279

n0(0.0001) = 19039

n0(0.00001) = 23798

n0(0.000001) = 28558

n0(ε) ≤ N = 10000
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yn+1 = yn − an+1sn,

sn+1 = vn+1 + bn+1sn,

n = 0, 1, ..., s0 = v0

an+1 = αn+1τn+1,

bn =
(αn+1−1)αnτn
(αn+1τn+1)

,

bn = (Dvn,zn)
Dvn−1,zn−1

,

n = 1, 2, ...

an+1 = (Dvn,zn)
(Dsn,sn)

n = 0, 1, ...

5



Ïðè ïðèìåíåíèè ê S äðóãèõ,

òåîðèòè÷åñêè ïîäõîäÿùèõ,

ìåòîäîâ çíà÷åíèå ||zn|| íå
äîñòèãàåò çàäàííûõ ε
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Îñíîâíàÿ èäåÿ ìåòîäà Êðåéãà:

Ay = b

A∗x = y

AA∗x = b

Íàïðèìåð â îäíîøàãîâîé ôîðìå:

rk = Axk − b,
pk = pk−1 + rk/(rk, rk),

qk = AT pk,

xk+1 = xk − qk/(qk, qk)

Íåäîñòàòêîì äàííîé ñèñòåìû

ÿâëÿåòñÿ äîïîëíèòåëüíîå

óìíîæåíèå íà ìàòðèöó.
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Ðåçóëüòàòîì ðàáîòû ñòàëà ðåàëèçàöèÿ èòåðàöèîííûõ

ìåòîäîâ âàðèàöèîííîãî òèïà, ñòàíäàðòíûõ è íåêîòîðûõ

äðóãèõ. À òàê æå èõ ÷èñëåííîå èññëåäîâàíèå íà

ïðèìåðàõ ðàçðåæåííûõ ìàòðèö ñ ðàçëè÷íûìè

ñâîéñòâàìè.
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Ñïàñèáî çà âíèìàíèå!
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