JOAATOK A
Kon nmporpamu

Data preparation.

Clear["Global x"]
Initial data.

RO = 10;
R=35;

r=37

ul = 700;
u0=4Pix107;

Q0[x , v ] =R0? - x* - ¥*;

i &
olfx ,y ]=— (R*-x*-¥%);
2R

Q2(x , v_]

: |
— (P -x*-¥%):
ar

R- functim_ls_ Rg.

a=0;

1
* x+y—'\’x2 +y - 2%a%exy [;(#00%)

con[x , y. 1=
+a

Qfv[x , v ] =con[Ql[x, y], -Q2[x, y]];

Plot of a magnetic system.

Gl=ContourPlot[{Qfv[x,y] == 0,1-(x-1)"2-y*2==0},

l(x, -R-.01, R+.01},{y, -R-.01, R+.01}, PlotPoints -> 200]
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Plot3D[ofv([x, ¥], {x, -R, R}, {¥, -R, R}]

Function of magnetic permeability ferromagnetic:

ulx_ , v_] = Piecewise[{{ul, ofv([x, y] 20}, {1, afv(x, y] <0}}]/

Component of volumetric current density vector:
£(x , v_] = -p0 Piecewise[{{y (1- (x-1)*-¥*), 1- (x-1)*-y¥* 20}, {0, 1- (x-1)*-¥* <0}}]:

Plot3D[f[x, v], {x, -R, R}, {¥, -R, R}, PlotPoints -+ 100]

56107

o

55 %107

Coordinate sequences.

nn=>5;

NN = Quotient[(nn+ 1) (nn+2), 2];

array = (0,1, 2, 3, 4,5, 6, 7}:

array? = {10, 9,8, 7, 6, 5, 4, 3, 2, 1, 0};
ka={};

kb = {}:

nn=5;

For[i=1,isnn+1l,i=1+1,
AppendTo[ka, Take[array, i]]:
]

ka = Flatten[ka])

For{i=nn+1,i>0,1i=1-1,
PrependTo[kb, Take[arrayZ, -i]];
]

kb = Flatten[kb]

¢(m_,n , x, y_ ] := LegendreP(m, x/R0) LegendreP[n, y/RO];

rrl[i_, x , ¥v_] =0[x, ¥] e[ka[[i]], kb[[1i]], x, ¥] - (1 -ul) fv(x, y] (D[afv([x, ¥], x] D[a0[x, y] e[ka[[i]],
kb[[1]], x, ¥], x] + D[Qfv(x, ¥], ¥] D[20([x, ¥] e(ka((1]], kb[[1]], x, ¥], ¥]):

2[i_, x , v ] :=Piecewise[{{rrl[i, x, ¥], Qfv([x, ¥] 20}, {Q0[x, ¥] e[ka[[i]], kb[[i]], x, ¥], @fv[x, ¥] <0}}];
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Calculation " Gauss nodes for integration.”

Parameters.

al=0;
bl =RO;
cl=0;
dl=2Pi;
NN1 = 10;

T={-0.9735065285171716, -0.8650633666889844, -0.6794095682990247,
-0.43339539412924705, -0.14887433898163122, 0.14887433898163122,
0.43339539412924705, 0.6794095682990247, 0.8650633666889844, 0.9739065285171716}

CG = Array[0, NN1]:

Do[CG[[i]] =J

1 (Mhh (- TIIkk]])) (TIS%a (- T[kk]]))

Y (MGh (TI01)) - TO(kk])))) (TIE%a (TL[1]] - T[[kk]]))

dat, {i, 1, mu}]

Compose Galerkin system.
A2 = Array[A, {NN, NN}];

B2 = Array[B, NN] ;

Calculation "Vector A".

Do[{Filx, v.1 = (1/ulx, ¥] 0ux 2[4, X, Y] +1/ulx, ¥] 0y, 2[i, X, Y1) 23, X, ¥]:

FFl[o_ , ¢ ] =F1[pCos[¢], p Sin[é]] p:

bl-al dl-cl ol M al + bl bl - al cl+dl dl-eci1
Ali, 3] = 2, 2,C61(11]]) col (kK] ] FF1| : T((kk]], : rran ]}
2 11a1 kel 2

(1,1, M}, (3, 1, W} ;
Calculation "Vector B".
po[{F2(x, v ] = £[x, 1 » 2[1, x, ¥];

FF2[o_, ¢_) = F2[p Cos[¢]), p Sin[¢]]) p:

bl-al dl -cl & M al + bl bl -al cl+dl dl-cl
B[i] = Z ch[[un CG[[kk]] FF2[ + T[[kk]], + T[[ll]]]},
2 11el kkel 2
i, 1, NN}

Find coefficients.

¢ = LinearSolve[A2, B2]:
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Output of result. Comparing with the exact solution
po g

ulx_, y_] = Which[a0[x, y] 20, D\el(k]] e[k, x, ¥]]:
kel

ContourPlot[u([x, y], {x, -RO, RO}, {y, -R0O, RO}, AspectRatio -> Automatic, PlotPoints -> {100, 100}, Contours - 20]
10f T — — —— T ™

-10}

L L 1 s

Plot3D[u[x, yv], {x, -R0O, RO}, {v, -RO, RO}, PlotRange - All, PlotPoints - 200]

NN
Bx[x_, y_] 1= Which[0@[x, y] 2 @, ) CN[[k]] Day[k, x, ¥1]3

7':,‘CI'\C'EHbH'\ onepartop C MHOXegRdgeHHbIMY BETBAMK

Plot3D[Bx[x, y], {x, -R, R}, {y, -R, R}, PlotRange —» All, PlotPoints - 50]

By[x_,y_] := Hh:i.:h[QO[x, ¥1 2@, -3 CN[[k]] Dax[k, x, y]];
L,‘CHCEHH” oneparop C MHOXeCTReHHbLIMU BETBAMMU

Plot3D[By[x, y], {x, -R, R}, {v, -R, R}, PlotRange - All, PlotPoints - 50]

Do[Print[Plot[Bx[x, 8.@5+i], {x, -R, R}1], {i, @, 30}]

|-+ |neyar - |rpadmk dyHkimn

Do[Print[Plot[By[@.85% i, v], {v, -R, R}11, {i, @, 3@}]
|o- [nevar - [rpadmk dyHkumm



BIJIOMICTh ATECTAIIIMHOT POBOTH

[To3HauenHs HaiimenyBanns Hon.
B1JIOMOCTI

TexcToBl JOKYMEHTH

1 [TosicHIOBasIbHA 3aMCKa 65 c.

2 [Tpe3enTariiiHuii MmaTepian 25 c.
[H111 TOKYyMEHTH

3 Po3nipykiBKU niporpam 4 c.

4 Peniensis 2 C.

5 Biaryk kepiBHuKa 1c.

MaremMaTHuHe MOJETIOBAHHSA MATHITOCTaATHYHHX

cucreM MetoaoM R-pyHkmiii

3min | Apk. Homep nokym. Mign. | darta
Po3po6. Basepyxa O.1. (Tema po6oTn) Apkym | ApkywiB
Iepesip. Cunopos M.B. Binomicts
H. xonrp. (Cugopor M.B. arecraniiiHol XHYPE
3aTB. TepsimeB A.JI. poGoru Kadeapa ITM




