JTOJNATOK A

JIicTiHr mporpaMu

tl = AbsoluteTime([];

4

e=10"";
con[xl , x2 ] =x1+x2- \lxl2 +x2? ;
a=1l;b=1;
x1l (a - x1)
sl[xl , x2 ] = ——;
a
x2 (b - x2)
s2[x1_, x2 | = —;
b

Om[x1 , x2 ] =con[sl[x1l, x2], s2[x1, x2]];

om[xl, x2]

(1-x1) ®x1+ (1-%2)x2-+/(1-x1)%x1%+ (1-x2)2x2?
flxl , %2 ,u]=A(l+u)?;

Bix1 , %2 ,v ,w]l=2(1+v)P;

Gr0 = ContourPlot[Om[x1, x2] == 0, {1, 0-0.01, a+0.01}, {x2, 0-0.01, b+0.01}, AspectRatio - Automatic,
ContoursStyle » {Black, Thickness[0.01]}, BaseStyle » {14, FontFamily - "Times"}]

1.0 1

0.8F 1

0.4} E

0.2t 4

0.0+ 4
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«zadanie kvazafunkcyi Grina-Rvachovas)

- ] - zea| - It

\J (%1 -E1)2 4 (x2 - £2)2 \/(xl -E1)? 4 (x2-62)2 + 40m[x1, x2] om[€1, €2]

1
G2[xL , %2 , £1_, £2 ] = — Log[
2pi

KIxl_, x2_, &1, £2.] =

- [o[zes] - ], (€1, 23] +D[zog] :

2pi (x1-81)2 4+ (x2-82)2 +40m[x1, x2] om[&1, &2] (x1-81)2 4 (x2-£2)2 +4om[x1, x2] om[£1, £2]

Ri[x1 , xZ , £1_, ¢2 ] =Max[0, K[x1, x2, £1, £2]];
K2[x1 , x2 , £1_, ¢2 ] =Max[0, -K[x1, x2, €1, £2]];

xformula Gaussasx
NN = 16;

Uzly = {-0.989400934991650, -0.944575023073233, -0.865631202387832, -0.755404408355003, -0.617876244402644, -0.458016777657227,
-0.281603550779259, -0.095012509837637, 0.095012509837637, 0.281603550779259, 0.458016777657227, 0.617876244402644,
0.755404408355003, 0.865631202387832, 0.944575023073233, 0.989400934991650} ;

Vesa = {0.027152459411754, 0.062253523938648, 0.095158511682493, 0.124628971255534, 0.149595988816577, 0.169156519395003,
0.182603415044924, 0.189450610455069, 0.189450610455069, 0.182603415044924, 0.169156519395003, 0.149595988816577,
0.124628971255534, 0.095158511682493, 0.062253523938648, 0.027152459411754} ;

nGxl=1;
nGx2 =1;
aG=a;

bG=b;

iG aG

ax1 ='1‘a.ble[ , {ie, 0, nle}];

nGxl

3G bG
ax2 = '.l.'a.ble[
nGx2

, {3G, 0, nGx2}];

Nx1 = 20; (*TyT MoxHO BSsTE 20 nmm 30

Nx2 = 20; (»TyT MoxHO BSATE 20 mium 30x

a
Ax1 -N[— :
Nx1
b
Ax2 =‘N[— :
Nx2

X1 = Table[iaxl, {i, 0, Nx1}];
X2 = Table[j 4x2, {j, 0, Nx2}];
Bl[t ] = Piecewise[{{t+1, -1=t<0}, {1-t, 0=<t=<1}, {0, t<-1}, {0, £t>1}}];

u0[xl , x2 ] := NIntegrate[G2[x1, x2,6 &1, £2], {£€1, 0, a}, {&2, 0, b}]
M=ul[a/2, b/2]
0.0408306

KK[x1 , x2 ] := NIntegrate[Abs[K([x1, x2,6 £1, £2]], {£1, 0, a}, {£2, 0, b}]

Ml=KK[a/2, b/2]

0.7081585

Beep[]
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(#podbor parametrovs)
A=1;p=0.1;

L=Ap;

Yy=MlL+LM

0.712288

¥y<1

True

KK1[x1 , x2 ] := NIntegrate[K1l[x1, x2, £1, £2], {£1, 0, a}, {£2, 0, b}]

MM1 = KK1[a/2, b/2]
0.561201

Beep[]

KK2[x1_, x2_] := NIntegrate[K2[x1, x2, £1, £2], {£1, 0, a}, {£2, 0, b}]

sol-Reduc:e[ﬂMMlq-Mf[xl, x2, g, 0] =8, ﬁ]

sol-Reduce[,BHqu-M:‘:[xl, x2, B, 0] s 8, [3]
5=0.0941217
mot[{ﬁmmf[n, x2, B, 0], s}, , 0, 1}]

1.0f

08¢

02 04 0.6 0.8 1.0

B =scl[[2]]
0.0941217

vO[xl_, x2 1=0;
wo[x1 , x2 ]=8;

Flow[xl , x2_, £1_, £2 ] =Kl[xl, x2, £1, £2] vO[£1, £2] -K2[x1, x2, £1, £2] wO[£1, £2] +G2[x1, x2, &1, £2] E[£1, £2, vO[£1, £2], wO[£1, £2]];

NN NN a b
vi[xl , x2 ] =— ZZ (Vﬂsa[[i]] Vesa[[3]] FLoH[xl, x2, — (L+vuzly[[i]]), — (1+Uzly[[j]])] ],'
2 2

i=13=1

vlitable = ParallelTable[v1[X1[[i]], X2[[3]1]], {i, 1, Nx1+1}, {3j, 1, Nx2+1}];



Do[{vitable[[Nxl 31, 5]] =0, vitable[[1, 5]] =0}, {3, 1,
Do[{vitable[[i, Nx2+1]] = 0, vitable[[i, 1]] =0}, {i, 1,

MatrixForm[vitable]

0 0 0 0

0 -0.00725862 -0.00528302 -0.0037926
0 -0.00528302 -0.00258623 -0.000430099
0 -0.0037%26 -0.000430099 0.00246431
0 -0.0022067 0.00175832 0.00528883
0 -0.00132844 0.0030793 0.00708395
0 -0.000655028 0.00395974 0.00856934
0 5.49738x10°% 0.00537848 0.00991688
0 0.000372463 0.00525223 0.01035¢€8
0 0.000601524 0.00633423 0.0112487
0 0.000619146 0.00566389 0.0109005
0 0.000601524 0.00633423 0.0112487
0 0.000372463 0.00525223 0.01035¢€8
0 5.49738x10°° 0.00537848 0.00991688
0 -0.000655028 0.00395974 0.00856934
0 -0.00132844 0.0030793 0.00708395
0 -0.0022067 0.00175832 0.00528883
0 -0.0037%26 -0.000430099 0.00246431
0 -0.00528302 -0.00258623 -0.000430099
0 -0.00725862 -0.00528302 -0.0037926
0 0 0 0

Nx1 Nx2

0
-0.0022067
0.00175832
0.00528883
0.00874326
.0108089
.0124763
.0146628
.0146745
.0165841
.0153802
0165841
.0146745
.0146628
.0124763
.0108089
.00874326
0.00528883
0.00175832
-0.0022067

0

OO0 000000 00

o

Nx1 x1

vispllxi_, x2] =y > vitable[[i+1, 3 +1]] 31[ N

1=03=0

vi[xl , x2_ ] =vispl[xl, x2];

Nx2 +1}];
Nxl+1}];
0 0 0
-0.00132844 -0.000655028 5.49738x107°
0.0030793 0.00395974 0.00537848
0.00708395 0.00856934 0.00991688
0.0108089 0.0124763 0.0146628
0.0134987 0.0154757 0.0175377
0.0154757 0.0177989 0.0199292
0.0175377 0.0199292 0.0228078
0.0181368 0.0208291 0.0230454
0.0194338 0.0219701 0.025499
0.0189965 0.0218173 0.024124
0.0194338 0.0219701 0.025499
0.0181368 0.0208291 0.0230454
0.0175377 0.0199%292 0.0228078
0.0154757 0.0177989 0.0199292
0.0134987 0.0154757 0.0175377
0.0108089 0.0124763 0.0146628
0.00708395 0.00856934 0.00991688
0.0030793 0.00395974 0.00537848
-0.00132844 -0.0006550268 5.49738x10°°
0 0 0
Nx2 x2
i|B1 -3
| |

0.000372463

0

0.00525223

00000 000000 0000

-0103568
.0146745
.0181368
.0208291
-0230454
.0243351
.0254639
.0254066
-0254639
.0243351
.0230454
.0208291
.0181368
.0146745

0103568

0.00525223

0.000372463

0

0

0.000601524

0.00633423
0.0112487
0.0165841
0.0194338
0.0219701

0.025499

0.0254639
0.0294088
0.0265861
0.0294088
0.0254639

0.025499%

0.0219701
0.0194338
0.01656841
0.0112487
0.00633423

0.000601524

0

0

0

0.000619146 0.00060:
0.00566389 0.00633
0.0108005 0.0112
0.0153802 0.0165
0.0189965 0.0194:
0.0218173 0.0219°
0.024124 0.0254
0.0254066 0.0254
0.0265861 0.02941
0.0267088 0.0265
0.0265861 0.02941
0.0254066 0.0254¢
0.024124 0.0254
0.0218173 0.0219
0.0189965 0.0194:
0.0153802 0.0165!
0.0109005 0.0112
0.00566389 0.00633
0.000619146 0.00060:

0

0

FHigh[x1 , x2 , &1_, é2 ] =K1[x1, x2, 1, §2] wO[&1, §2] - K2[x1, x2, &1, £§2] vO[&1, £2] +G2[x1, x2, &1, £2] £[€1, €2, wO[€1, £2], vO[€1, £2]];

ab /M a b
wi[xl , x2 ] = — ZZ (Vesa[[i]] Vesa[[3j]] !'Eigh[xl, %2, — (1+VUzly[[i]]), — (1#U=1Y[[j]])]]i
2 2

wltable = ParallelTable[wl[X1[[i]], X2[[j]]], {i, 1, Nx1+1}, {3, 1, Nx2+1}];

i=13=1

Do[{wltable[[Nx1+1, 5]] =0, witable[[1, 31] =0}, {3, 1, Nx2+1}];
Do[{wltable[[i, Nx2+1]] =0, witable[[i, 1]] =0}, {i, 1, Nx14+1}];

MatrixForm[wltable]
0 0 0
0 0.0317¢14 0.0324342
0 0.0324342 0.0420554
0 0.0307848 0.0454047
0 0.0323543 0.0469987
0 0.0307892 0.0476897
0 0.0290208 0.0479376
0 0.0324675 0.0486358
0 0.0274421 0.0482005
0 0.0330906 0.049119
0 0.0271531 0.0482908
0 0.0330906 0.049119
0 0.0274421 0.0482005
0 0.0324€75 0.0486358
0 0.0290208 0.047937¢
0 0.0307892 0.0476897
0 0.0323543 0.0469987
0 0.0307848 0.0454047
0 0.0324342 0.0420554
0 0.0317614 0.0324342
0 0 0
Nx1
wlspl[x1l ,

x2 ] = ZZw1tab1e[[i+1,

i=0

0 0
0.0307848 0.0323543
0.0454047 0.0469987
0.0525324 0.056377

0.056377 0.0630355
0.0587832 0.0665054
0.0600661 0.0688167
0.0613985 0.0713878
0.0615912 0.071485%
0.0624104 0.0735188
0.0620641 0.0722853
0.0624104 0.0735188
0.0615912 0.0714859
0.0613985 0.0713878
0.0600661 0.0688167
0.0587832 0.0665054
0.056377 0.0630355

0.0525324 0.056377

0.0454047 0.0469%87

0.0307848 0.0323543
0 0

Nx2

j=0

wl[xl , x2 ] =wlspl([xl, x2];

0
0.0307892
0.0476897
0.0587832
0.0665054
0.0714585
0.0748581
0.0776801
0.0786653
0.0802484
0.0797933
0.0802484
0.0786653
0.0776801
0.0748581
0.0714585
0.0665054
0.0587832
0.0476897
0.0307892

0

j+111n[w-1] |
a

0
0290208
.0479376
0600661
.0688167
.0748581
.07580148
.0821877
.0837944
.0853265
.0852101
.0853265
.0837944
.0821877
.0790148
.0748581
.0688167
.0600661
.0479376
.0280208

0

00 000000000000 00000

0 0
0.0324675 0.0274421
0.0486358 0.0482005
0.0613985 0.0615912
0.0713878 0.0714859
0.0776801 0.0786653
0.0821877 0.0837944
0.0866083 0.087666
0.087666 0.0898282
0.0905414 0.0914775
0.0892757 0.0917171
0.0905414 0.0914775
0.087666 0.0898282
0.0866083 0.087666
0.0821877 0.0837944
0.0776801 0.0786653
0.0713878 0.0714859
0.0613985 0.0615912
0.0486358 0.0482005
0.0324675 0.0274421

0 0

Nx2 x2
-—-j];
b

Plot3D[{0, vi[x1, x2] -vO[x1, x2]1}, {x1, 0, a}, {x2, 0, b}]

0
0.0330906
0.049119
0.0624104
0.0735188
0.0802484
0.0853265
0.0905414
0.0914775
0.0960103
0.0933992
0.0960103
0.0914775
0.0905414
0.0853265
0.0802484
0.0735188
0.0624104
0.049119
0.0330906
0

0

.0271531
.0482908
.0620641
.0722853
.0797933
.0852101
.0892757
.0917171
.0933992
.0935591
.0933992
.0917171
.0892757
.0852101
.0797933
.0722853
.0620641
.0482908
.0271531

0

0
0.0330906
0.049119
0.0624104
0.0735188
0.0802484
0.0853265
0.0905414
0.0914775
0.0960103
0.0933992
0.0960103
0.0914775
0.0905414
0.0853265
0.0802484
0.0735188
0.0624104
0.049119
0.0330906
0

0
0
0
0.
0
0

0
.0274421
.0482005
.0615912
0714859
.0786653
.0837844

0.087666

0
0
0
0
0

.08588282
.0914775
.0917171
.0914775
.0898282

0.087666

0
0
0.
0
0
0

.0837944
.0786653
0714859
.0615912
.0482005
.0274421
0

0
0.0324675
0.0486358
0.0613985
0.0713878
0.0776801
0.0821877
0.0866083
0.087666
0.0905414
0.0892757
0.0905414
0.087666
0.0866083
0.0821877
0.0776801
0.0713878
0.0613985
0.0486358
0.0324675
0

00 000000000000 00000




v1[0.01, 0.01] -v0[0.01, 0.01]
-0.000290345

wO0[a/2, b/2] -wl[a/2, b/2]
0.000562673

Plot3D[{0, wO[x1, x2] -wl[x1l, x2]}, {x1, 0, a}, {x2, 0, b}]

Beep[]

(#initial iterations)

eps = {};

vO[xl ,x2 1=0;

wo[xl , x2 ]=8;

mm = Maximize[{wO[x1l, x2] -vO[x1, x2], O0sxlsa, 0sxlsb}, {x1, x2}]

{0.0941217, {x1 -0, x2 - 0}}

eps = Append[eps, 1/2. mm[[1]]]
{0.0470609)

Last[eps] <¢e

False
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vtab = {},‘

wtab = {} H

vOtab = ParallelTable[Re[vO[iAxl, jax2]], {i, 0, Nx1}, {Jj, O, Nx2}];
Do[{vOtab[[Nxl1+1, j3]] =0, vOtab[[1, 311 =0}, {J, 1, Nx2+1}];
Do[{vOtab[[i, Nx2+1]] =0, vOtab[[i, 1]] =0}, {i, 1, Nx1+1}];
MatrixForm[vOtab]

o
o
o
o

D00 0000000000000 000 0O
OO0 0000000000000 00000O0
OO0 00000 CO000O00D000O000C OO0

OO0 0 0000000000000 00 00O
OO0 00 0000000000000 0O00o
OO0 0 0000000000000 0000
D000 0000000000000 000

OO0 0000000000000 0O00000O0

000 0000000000000 00 000
OO0 0000000000000 0000 00

000 0000000000000 00 000
OO0 0000000000000 00 00 O0oOOoO
D000 0000000000000 00 0O
OO0 0000000000000 0C0OoO0000

wOtab = ParallelTable[Re[w0[i Ax1l, Jax2]], {i,
Do[{wOtab[[Nx1+1, j]] =0, wOtab[[1, 5]] =0},
Do[{wOtab[[i, Nx2+1]] =0,

MatrixForm[wOtab]

0 0 0

0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0.0941217 0.0941217
0 0 0

OO0 0000000000000 O0 00

vtab = Append [vtab, vOtab];

wtab = Append [wtab, wltab];

k=0;

vprev[xl , x2 ]

wprev[xl , x2 ]

D00 0000000000000 000 0O

OO0 0000000000000 00000O0
OO0 00 0000000000000 00 OO

OO0 0 0000000000000 00000

OO0 00 0000000000000 000OO0
OO0 0 0000000000000 000 OO0
D000 0000000000000 000OO0O

0, Nx1}, {3, 0, Nx2}];
{3, 1, Nx2+1}];

’

’

wOtab[[i, 1]]1 =0}, {i, 1, Nx1+1}];

0 0 0 0 0 0 0 0
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0541217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0541217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217
0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217 0.0941217

0 0 0 0 0 0 0 0
Nx1 Nx2 Nx1x1 Nx2 x2

thab[[k #1,i41, 5+1]] 31[— -:i.] 31[— -j] :
i=03=0 a b
Rxl Bx2 Nx1 x1 Nx2 x2
> > wtabl[k+1, i+1, 3+1]] 31[— -i] 31[— _j] ;
a b

1=073=0

OO0 0000000000000 O0 000

0

.0941217
.0841217
.0941217
.0841217
.0941217
.0841217
.0941217
.0841217
.0941217
.0841217
.0941217
.0941217
.0941217
.0941217
.0941217
.0941217
.0941217
.0941217
.0941217

0

OO0 0000000000000 0 00

0

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0

OO0 0000000000000 O0 000

0

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0941217

.0941217

0

FLow[xl , x2 , s1 , s2 ] =K1[x1, x2, s1, s2] vprev[sl, s2] -K2[x1, x2, sl1, s2] wprev[sl, s2] +

G2[x1, x2, s1, s2] E[sl, s2, vprev[sl, s2], wprev[sl, s2]];

58

OO0 0000000000000 0 00



59

vtmp[x1 , x2 ] :=
PG (((ax1[[i1+1]] -ax1[[i1]]) (ax2[[i2+1]] -ax2[[i2]])

4

il=112=1
NN NN 1
Z Z Vesa[[j1]] Vesa[[32]] E‘Low[xl, %2, — (aX1[[il+1]] +ax1[[i1]] + (ax1[[il+1]] -ax1[[i1]]) Uzly[[31]1]),
2
G1=192=1

1
;(a.x2[[1‘.2+1]] +ax2[[i2]] + (ax2[[i2 +1]] -ax2[[i2]])Uzly[[j2]])] ;

t3 = AbsoluteTime[]
vtmp[a/2, b/2]
0.0331196

t4 = AbsoluteTime[];

tt=t4-1t3
0.7100010

tt+200/ 60
2.366670

tt+800/60/4/60x12

0.4733340
Beep|[]
Nx1 Nx2 Nx1 x1 Nx2 x2
Whila[Last[aps] >e, {ta = AbsoluteTime[]; vprev[xl , x2 | = Zthab[[lu.l, i1, 5+11] 31[ -i] 31[ -j],'
1=03=0 2 b
Nx1Nx2 Nxl x1 Nx2 x2
wprev[xl , x2 ] = wtab[[k+1, i+1, j+1]]B1 -ifB1 -3):
> [—— -] = [—— -]

i=04=0
FLow[xl , x2 , s1 , s2 ] =K1[x1, x2, sl1, s2] vprev[sl, s2] -K2[x1, x2, s1, s2] wprev[sl, s2] +
G2[x1, x2, sl1, s2] f[s:l., s2, vprev[sl, s2], wprev([sl, s2]];
vimp[x1 , x2 ] :=

P r? ((ax1[[i1+1]] -ax1[[il]]) (ax2[[i2+1]] -ax2[[i2]])
4

11=112=1

NN NN 1
Z Z Vesa[[j1]] Vesa[[32]] E‘Low[xl, x2, — (ax1[[il+1]] +axi[[i1]] + (ax1[[il+1]] -ax1[[i1]]) Uzly[[i1]]),
2

j1l=1 j2=1

1
z (ax2[[12 +1]] +ax2[[i2]] + (ax2[[1i2 +1]] -aX2[[i2]])U21Y[[3'2]l)] H

FHigh[x1 , x2 , s1 , =2 ] =K1[x1, x2, s1, s2] wprev[sl, s2] -K2[x1, x2, sl1, s2] vprev([sl, s2] +
G2[xl, x2, s1, s2] 'E[sl, s2, wprev[sl, s2], vprev[sl, s2]];

wtmp[x1 , x2 ] :=
nOx1nGx2 ((axl[[il+1]] -ax1[[i1]]) (ax2[[i2 +1]] - ax2[[i2]])

i1=11i2=1 4
NN NN 1
Z Z Vesa[[j1]] Vesa[[32]] FHigh[xI, %2, — (ax1[[i1+1]] +ax1[[i1]] + (ax1[[il+1]] -ax1[[i1]]) Uzly[[1]1]),
G1=152=1 2

1
; (ax2[[i2 +1]] +ax2[[i2]] + (ax2[[i2 +1]] -ax2[[:'.2]])Uzly[[j2]])] ;
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vktab = ParallelTable [Re[vtmp[i Ax1, j Ax2]], {i, 0, Nx1}, {3, O, Nx2}];

Do[{vktab[[Nx1+1, j]] =0, vktab[[1, 311 =0}, {3, 1, Nx2+1}];

Do[{vktab[[i, Nx2+1]] =0, vktab[[i, 1]] =0}, {i, 1, Nx1+1}];

wktab = ParallelTable [Re [wtmp[i Ax1l, J Ax2]], {i, 0, Nx1}, {3, O, Nx2}];

Do[{wktab[[Nx1l+1, j]] =0, wktab[[1, 5]] =0}, {3, 1, Nx2 +1}];

Do[{wktab[[i, Nx2 +1]] =0, wktab[[i, 1]] =0}, {i, 1, Nx1+1}];

vtab = Append[vtab, vktab];

wtab = Append [wtab, wktab] ;

Hx1Hx2 Nx1 x1 Nx2 x2
vnew[xl , x2 ] =Zthab[[k+2, i+1, 3+1]] B:L[ -:'.] 51[ -j];

i=03=0 a b

Hxl Kx2 Nx1 x1 Nx2 x2
vnew[x1 , x2 ] =ZZHtab[[k+2,i+1,j+1]]Bl[ -i]Bl[ -j];

i=0j=0 a b

eps = Append [eps, 1/2 (wnew[a/2, b/2] -vnew[a/2, b/2])];
k=k+1; t4 = AbsoluteTime[]; Print["Iteration ", k, " is complete, ", "eps=", Last[eps], " t=", t4 -t3]; Beep[]}]

Iteration 1 is complete, eps=0.0302186 t=250.9304936
Iteration 2 is complete, eps=0.0164904 t=515.5105382
Iteration 3 is complete, eps=0.00822583 t=518.6117491
Iteration 4 is complete, eps=0.00393248 t=531.5753713
Iteration 5 is complete, eps=0.00184239 t=567.0498325
Iteration 6 is complete, eps=0.000854643 t=522.0705540
Iteration 7 is complete, eps=0.000394467 t=520.198179%¢6
Iteration 8 is complete, eps=0.000181601 t=522.3265518
9

Iteration is complete, eps=0.0000834922 t=527.5973643

Print["Bcero BunonHeHo uTepauwmit ", k]

BCero BHIIOJHEHO MTEpaumit 9

Nx1 Nx2 o ) Nxlxl Nx2 x2 X i
vixi , x2 ] -Table[léujgnvtab[[j, 1141, 31+11] 81 - -i1] B - =31, 49, 1, x4 1}

grl = Plot[v[xl, b/2], {x1, -.05, a+ .05}, PlotStyle » {Black, Dashed}, BaseStyle » {14, FontFamily - "Euclid"},
AxesStyle - Directive [Arrowheads[0.04], Thick], PlotPoints - 200]

\ esBuN
i O}
B oChaalrx
0.06 el
..l .
0,';' —""'~~~
& ¢ -
~ ’ ’O
.Q,' @
0.04 ~,’
», .
..I"' e ————
o, .
0.02} & .-
e
o ¢
N o
» ¢
."
0.2 0.4 0.6
Nx1 Nx2 Nx1 x1 Nx2 x2
wixl_, x2_]='.l’able[z Zwtab[[j,il+1,j1+1]]81[ -11]31[ -jl], (j,l,k+1)];
i1=03j1=0 a b

gr2 = Plot[w([xl, b/2], {x1, -.05, a+ .05}, Plotstyle » {Black}, BaseStyle » {14, FontFamily 5 "Euclid"},
AxesStyle - Directive [Arrowheads[0.04], Thick], PlotPoints - 200]

N
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0.08¢

0.06f

0.04f

0.02

0.2 04 06 0.8
1 1

Shcm[grl, gr2, AxesLabel - {“xl", v (e, 2y, w2 (xl,—)“}, PlotRange -> {-0.001, w[a/2, b/2][[1]] +o.u1}]
2 2

1 1
show[grl, gr2, Axesnabel-.{"xl", w2y, v (), —)"}, PlotRange -> {-0.001, w[a/2, b/2][[1]] +o.o1}]
2 2

1 1
(. 5)- v””(ln,a)

A

vixl, x2][[k+1]] +w[x1l, x2][[k+1]]
ulast[xl , x2 ] = ;
2

hxl=a/10;

hx2=b/10;

nnx2 = Quotient[b, hx2]
10

Plot3D([v[x1, x2][[1]], {x1, 0, a}, {x2, 0, b}]
1.0

1.0

VTab = Transpose[Table[v[ihxl, Jhx2], {i, 0, nnx1}, {j, 0, nnx2}]];



utab = Table[ulast[ihxl, jhx2], {i, 0, nnx1}, {j, 0, nnx2}];
Do[{utab[[nnx1+1, 3]] =0, utab[[1, 3]] =0}, {J, 1, nnx2+1}];
Do[{utab[[i, nnx2+1]] =0, utab[[i, 1]] =0}, {i, 1, nnx1+1}];

utab

{{o, 0, 0, 0, 0,0, 0,0, 0,0,
{0, 0.0208956, 0.0352198, 0.
{0, 0.0254811, 0.0434676, 0.
{0, 0.0280669, 0.0482791, 0.
{0, 0.0289144, 0.0498547, 0.
{0, 0.0280669, 0.0482791, 0.
{0, 0.0254811, 0.0434676, 0.
{0, 0.0208956, 0.0352198, 0.
{0, 0.0128684, 0.0208956, 0.

MatrixForm[utab]
0 0 0
0 0.0128684 0.0208956 0
0 0.0208956 0.0352188 0
0 0.0254811 0.0434676 0
0 0.0280669 0.0482791 0
0 0.0289144 0.0498547 0
0 0.0280669 0.0482791 0
0 0.0254811 0.0434676 0
0 0.0208956 0.0352198 0
0 0.0128684 0.0208956 0
0 0 0

ulast[a/2, b/2]

0.0742172

Plot3D[ulast[x1, x2], {x1, 0, a}, {x2, 0, b}, BaseStyle » {14, FontFamily - "Euclid"}, PlotStyle » None, AxesLabel 5 {"x;", "x:"}]

Gr0 = ContourPlot[Om([x1, x2] =0, {x1, 0-0.01, a+0.01}, {x2, 0-0.01, b+0.01}, AspectRatio - Automatic,
Contourstyle » {Black, Thickness[0.008]}, ContourLabels - Function[{x1, %2, z}, Text[Framed[z], {x1, %2}, Background 5 White]],

0}, {0, 0.0128684, 0.0208956, 0.0254811, 0.0280669, 0.0289144, 0.0280669, 0.0254811, 0.0208956, 0.0128684, 0},
0208956, 0},
0254811, 0},
0280669, 0},
0289144, 0},
0280669, 0},
0254811, 0},
0208956, 0},
0128684,

0434676,
0550088,
0615614,
0636959,
0615614,
0550088,
0434676,

0
0
0
0
0
0
0
0254811, 0

0
.0254811
.0434676
.0550088
.0€615614
.0636959
.0€615614
.0550088
.0434676
.0254811

0

.0482791,
.0615614,
.06914595,
.071e259,
.06914%95,
.0615614,
.0482791,
.0280669,

o0 0000000

0

.0280669
.0482791
.0615614
.0691495
.0716259
.0691495
.0615614
.0482791
.0280669

0

0.
0.
0.
0.
0.
0.
0.
0.

0498547,
0636959,
0716259,
0742172,
0716259,
0636959,
0458547,
0289144,

0
0
0
0
0
0
0
0

0

.0289144
.0498547
.0636959
.0716259
.0742172
.0716259
.0636959
.0498547
.0289144

0

.0482791,
.0615614,
.0691495,
.0716259,
.06914¢95,
.0615614,
.0482791,
.0280669,

00000000

0
0
0
0
0
0
0
0

0

.0280669
.0482791
.0615614
.0691495
.0716259
.0691495
.0615614
.0482791
.0280669

0

.0434676,
.0550088,
.0615614,
.0636959,
.0615614,
.0550088,
.0434676,
.0254811,

0
0
0
0
0
0
0
0

0

.0254811
.0434676
.0550088
.0615614
.0636959
.0615614
.0550088
.043467¢
.0254811

0

.0352198,
.0434676,
.0482791,
.0498547,
.0482791,
.0434676,
.0352198,
.0208956,

0
0
0
0
0
0
0
0

0
0.0208956
0.0352198
0.0434676
0.0482791
0.0498547
0.0482791
0.0434676
0.0352198
0.0208956

0

BaseStyle » {14, FontFamily - "Euclid"}, ContourShading -+ None, PlotPoints - 200]

1.0

038

0.6

0.4

0.2

0.0

0.0 0.2

0.4

0.6

0.8

0

.0128684
.0208956
.0254811
.0280669
.0289144
.0280669
.0254811
.0208956
.0128684

0

0}, {0,

OO0 000000000

o, 0,0,0,0,0,0,0,0,0}}




Gru5 = ContourPlot[ulast[x1l, x2], {x1, 0, a}, {x2, 0, b}, AspectRatio » Automatic, ContoursStyle - Thickness[0.008],
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ContourLabels - All, Contours - {0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07}, BaseStyle - {12, FontFamily - "Euclid"},

Contourshading -» None, PlotPoints - 200]

1.0F " 1

04F

0.2}

00t .

0.0 0.2 0.4 0.6 0.8 1.0

Show[Gx0, Gru5]

T T T T T

1.0

0.2

0.0

eps

{0.0470609, 0.0302186, 0.0164904, 0.00822583, 0.00393248, 0.00184239, 0.000854643, 0.000394467, 0.000181601, 0.0000834922}

qqq = Table[eps[[J +1]] /eps[[]]1], {3, 1, k}]

{0.642118, 0.545702, 0.498827, 0.478065, 0.468505, 0.463878, 0.461558, 0.460371, 0.459756}



ListPlot[ggg, PlotRange - All]

0.65
L

050 °

Median[ggqg]

0.468505

Mean [qqq]
0.497642

t2 = AbsoluteTime[];

(t2 - t1) / 60

82.402771183

Beep[]

al =ulast[a/2, b/2]

0.0742172

bl =0.07584

0.07584

Abs[al - bi]
———————— 4100
bl

2.13971
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BIJIOMICTh ATECTAIIIMHOT POBOTH

[To3HauenHs HaiimenyBanns Hon.
B1JIOMOCTI

TexcToBl JOKYMEHTH

1 [TosicHIOBasIbHA 3aMCKa 64 c.

2 [Tpe3enTartiitHuii MmaTepian 25 c.
[H111 JOKYMEHTH

3 Po3nipykiBKU niporpam 12 c.

4 Peniensis 2 C.

5 Biaryk kepiBHuKa 1c.

3acrocyBaHHs1 MeTOAY ABOOIYHUX HAOJMKEHb HA

OCHOBi BUKOpHcTaHHA KBa3ipyHnkuii I'pina-PpayoBa

3min | Apk. Homep nokym. Hign. | Jara J10 PO3B’sI3aHHA eJINTUYHUX KPailoBHX 3a1a4

3 30 TOHHUMH HeJTiHIHHOCTAMH

Po3po6. FOxumenko B.€. (Tema po6oTn) Apkym | ApkywiB
ITepesip. Tepsimen A.Jl. BinomicTs
H. kourp.  |Cumopos M.B. arecrauiiHol XHYPE
3arB. Tepsimer A.JL. poGoru Kageapa [IM




