Aplikac¢ni priklad 1.6

Ukazka pravé strany diferencialnich rovnic a varia¢nich rovnic (pro parametr alpha=0.8)

function dy = ap6_var1(x,y)

dy = zeros(size(y));

al pha = 0. 8;

dy(1) = y(2);

dy(2) = alpha * sinh(alpha * y(1));

dy(3) = y(4);

dy(4) = alpha®2 * cosh(al pha * y(1)) * y(3);
end
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Ukázka pravé strany diferenciálních rovnic a variačních rovnic (pro parametr alpha=0.8)


Vlastni vypocet metodou stielby

%y''= alpha * sinh(al pha * y),
%y(0)=0, y(1)=1

a = 0;
b = 1;

al phal =
al pha2 =
betal = 0;
beta2 = 0;
gamml = O;
gamm2 = 1;

1
1

eps = le-8;
maxiter = 10;
Lx = linspace(a,b, 40);

fprintf( --------------““-“““““- \n');
fprintf('vol ba paranetru: al pha = 0.8\n");

eta_ 0 = 1.0;
[y, etal] = MetodaStrel by(@p6_var1, a, b, al phal, al pha2, bet al, bet a2, gammal, ganma2, et a_0, eps, naxi ter,
Lx);

if (~isenpty(y))
figure
plot (Lx, y(:,1),' D splayNane',"'al pha = 0.8");
hol d on;

end

fprintf( -------mm i \n');
fprintf('vol ba paranetru: al pha = 1\n');

eta_ 0 = 1.0;
[y, etal] = MetodaStrel by(@p6_var 2, a, b, al phal, al pha2, bet al, bet a2, ganmal, ganma2, et a_0, eps, nmaxi ter,
LX) ;

if (~isenpty(y))
plot (Lx, y(:,1),' D splayNane',"'alpha = 1");
hol d on;

end

fprintf( ------------ i \n');
fprintf('vol ba paranetru: al pha = 2\n');

eta_ 0 = 1.0;
[y, etal] = MetodaStrel by(@p6_var 3, a, b, al phal, al pha2, bet al, bet a2, ganmal, ganma2, et a_0, eps, nmaxi ter,
Lx);

if (~isenpty(y))
plot (Lx, y(:,1),'Di splayNane',"alpha = 2");
hol d on;

end
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fprintf (' ----mmmm e \n');
fprintf('vol ba paranetru: al pha = 5\n");

eta_0 = 0.05;
[y, etal] = MetodaStrel by(@p6_var4, a, b, al phal, al pha2, bet al, bet a2, gammal, ganma2, et a_0, eps, naxi ter,
Lx);

if (~isenpty(y))
plot (Lx, y(:,1),' D splayNane',"'alpha =5");
hol d on;

end

fprintf (' ------mmm e \n');
fprintf('vol ba paranetru: alpha = 10\n');

eta_0 = 0.00035;
[y, etal] = MetodaStrel by(@p6_var5, a, b, al phal, al pha2, bet al, bet a2, gammal, gamma2, et a_0, eps, naxi ter,
Lx);

if (~isenpty(y))
plot (Lx, y(:,1),' D splayNane',"'alpha = 10");
hol d on;

end

fprintf (' ------om e \n');
fprintf('vol ba paranetru: al pha = 20\n');

eta_ 0 = 7e-8;
[y, etal] = MetodaStrel by(@p6_var 6, a, b, al phal, al pha2, bet al, bet a2, ganmal, ganma2, et a_0, eps, maxi ter,
Lx);

if (~isenpty(y))
plot (Lx, y(:,1),' D splayNane',"'alpha = 20');
end

xl abel (" x");

ylabel (" y(x)");

title(' Sloupec plazny stlacovane zarenim);
| egend(' show , ' Location','northwest');

vol ba paranetru: al pha = 0.8

k =0, eta = 1. 00000000e+00

k =1, eta = 8.98230638e-01, delta = 1.01769362e-01
k =2, eta = 8.98115230e-01, delta = 1.15407832e-04
k =3, eta = 8.98115230e-01, delta = 1. 36754608e- 10
Reseni

X y1(x) y2(x)

0. 000, 0. 000000, 0. 898115

0. 026, 0. 023030, 0. 898304

0. 051, 0. 046070, 0.898871

0.077, 0. 069129, 0.899817

0. 103, 0. 092218, 0.901142

0. 128, 0. 115345, 0. 902847



. 154,
. 179,
. 205,
. 231,
. 256,
282,
. 308,
. 333,
359,
. 385,
. 410,
. 436,
. 462,
. 487,
. 513,
538,
. 564,
. 590,
615,
. 641,
. 667,
. 692,
718,
. 744,
. 769,
795,
. 821,
. 846,
872,
. 897,
. 923,
. 949,
. 974,
. 000,

PO OO0OO0OO0O0O0O00O00O00O00O000O0O0O0O0O00O00O0O0O0 OO0 OO0

P OO OO0 0O0000D0D00D00D0D00D0O0OD0O00D00O0O0O0OO0OO0OOO0OOOOoOOo

vol ba paranetru

k =0,
= 1’
= 2’
= 37

~ X X X

&
n
X O
=}

. 000,
. 026,
051,
. 077,
. 103,
128,
. 154,
. 179,
. 205,
. 231,
. 256,
. 282,
. 308,

[
LB

eta

eta =
eta =
eta =

eta

O O OO OO0 O0OO0OO0oO oo o

. 138521, 0. 904933
. 161755, 0. 907403
. 185058, 0. 910257
. 208438, 0. 913499
. 231907, 0.917131
. 255474, 0.921155
. 279149, 0. 925576
. 302943, 0. 930395
. 326865, 0. 935617
. 350927, 0.941247
. 375138, 0.947288
. 399509, 0. 953746
. 424052, 0. 960627
. 448776, 0. 967935
. 473693, 0. 975676
. 498814, 0. 983858
. 524151, 0. 992488
. 549715, 1. 001572
. 575518, 1.011120
. 601571, 1.021139
. 627888, 1.031638
. 654480, 1.042627
. 681360, 1.054117
. 708542, 1.066117
. 736037, 1.078641
. 763861, 1.091699
. 792027, 1. 105305
. 820548, 1.119473
. 849440, 1.134217
. 878718, 1. 149553
. 908397, 1.165498
. 938493, 1.182068
. 969021, 1.199282
. 000000, 1.217161
alpha = 1
= 1.00000000e+00
=  8.45887643e-01
8. 45202696e- 01,
8. 45202684e- 01,
=  8.45202684e-01
y1(x) y2(x)
. 000000, 0. 845203
. 021674, 0. 845481
. 043363, 0. 846314
. 065080, 0. 847705
. 086840, 0. 849655
. 108657, 0. 852165
. 130545, 0. 855239
. 152520, 0. 858880
. 174595, 0. 863092
. 196786, 0.867881
. 219107, 0.873251
. 241573, 0. 879210
. 264200, 0. 885763

delta
delta
delta
delta

1.54112357e-01
6. 84947740e- 04
1.17699613e- 08
3. 33066907e- 16
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P OO OO0 0O0D0D00D0D0O0D0D0D0O00O00O0O0OO0O0OO0OOoOOoOOo

. 287002,
. 309996

. 333196

. 356620

. 380284,
. 404203

. 428396

. 452879,
. 477670

. 502787,
. 528249,
. 554075,
. 580283,
. 606896,
. 633932,
. 661413,
. 689362,
. 717801,
. 746754,
. 776244,
. 806298

. 836941,
. 868201,
. 900107,
. 932688,
. 965974,
. 000000

. 892919
. 900687
. 909076
. 918095
. 927758
. 938075
949060
. 960727
. 973092
986171
. 999982
. 014545
. 029880
. 046009
. 062957
. 080749
099413
. 118978
. 139478
160945
. 183418
. 206936
. 231542
. 257283
. 284209
. 312374
. 341838

PRPPPRPPPRPPPRPPPRPPPOOOOOOOOOOO

0000000000 0000000

eta
eta
eta
eta

eta =

eta
eta

O O 0O OO0 00000000 OoOOo oo

par ametru

o o1 o1 o1 01 N

y1(x)

. 000000

. 013304,
. 026643,
. 040052,
. 053566

. 067222,
. 081055

. 095102,
. 109400,
. 123989,
. 138908,
. 154196,
. 169897,
. 186053,
. 202710,
. 219915,
. 237718,

al pha = 2

. 00000000e+00

. 28747803e-01,
. 44199875e- 01,
. 18902259e- 01,
. 18621257e- 01,
. 18621225e- 01,
. 18621225e- 01,

y2(x)

. 518621
. 519303
. 521352
. 524774
. 529581
. 535789
. 543420
. 552498
563057
. 575132
. 588767
604012
. 620921
. 639559
. 659998
. 682318
. 706609

delta
delta
delta
delta
delta
delta

G W NDNDNEDN

. 71252197e-01
. 84547928e-01
. 52976161e-02
. 81002205e- 04
. 25111996e- 08
. 55111512e- 16



RO 00000000 cooo o000 o0 oo

P OO OO0 0O0O00D00O0O00O0OD0OO0O0OO0OOoOOoOOoOOo

. 256169,
. 275325,
. 295242,
. 315981,
. 337609,
. 360194,
. 383810

. 408539,
. 434466,
. 461686,
. 490300

. 520422,
. 552175,
. 585694,
. 621133,
. 658660,
. 698469,
. 740776,
. 785827,
. 833912,
. 885364,
. 940571,
. 000000

NNMNNRPRRPPRPRPRPPRPRPRPPPRPOOOOOOODO

. 732974
. 761527
. 792394
. 825721
. 861669
. 900423

942187

. 987199
. 035726

088077

. 144600
. 205707
. 271871
. 343643
. 421669
. 506725

599728

. 701770
. 814182

938618

. 077091
. 232122
. 406939

vol ba paranetru:

000000 0Co 0000000 co 0000

I
o

eta

eta =
eta =
eta =
eta =

eta

O O 0O OO0 0000000000000 OoOOoOOoOOoOOo

E N R S S ) |

y1(x)

. 000000
. 001176
. 002372,
. 003607,
. 004901,
. 006276,
. 007754,
. 009359,
. 011119,
. 013062,
. 015220
. 017629,
. 020328
. 023363
. 026783
. 030645
. 035014,
. 039961,
. 045572,
. 051938
. 059169,
. 067389,
. 076740

al pha
. 00000000e- 02
. 70629630e- 02,
. 58543174e- 02,
. 57515172e- 02,
. 57509266e- 02,
. 57509266e- 02,

=5

y2(x)

. 045751
. 046127
. 047263

049177

. 051900
. 055478
. 059970
. 065449
. 072006
. 079751

088811

. 099337
. 111504

125517

. 141610
. 160055
. 181164
. 205303
. 232891
. 264410
. 300431
. 341620
. 388761

delta
delta
delta
delta
delta

2.93703704e-03
1. 20864555e- 03
1.02800232e- 04
5. 90608907e-07
4.73669992e- 11



e L e e L

P OO OO0 O0O0O0OO0OO0O0OO0OO0OOoOOoOOoOOo

. 087385

. 099514,
. 113352,
. 129160,
. 147242,
. 167976,
. 191825,
. 219350,
. 251241,
. 288468,
. 332323

. 384577,
. 447964,
. 526886

. 629210,
. 771491,
. 000000, 12

442774
. 504793
. 576196
. 658673
. 754320
. 865982
997385
. 153442
. 341039
571245
. 860101
. 233365
. 738653
. 465113
. 614192
. 735830
100529

000 0000000000000t 000000000

eta

eta =
eta =
eta =
eta =
eta =
eta =

eta

O O O O O OO0 0O00O0O0O000O00O0O0O0OO0OO0OOoOOoOOoOOoOo

. 000000
. 000009,
. 000019,
. 000030
. 000044,
. 000060
. 000080
. 000105
. 000137,
. 000178
. 000231,
. 000300
. 000388
. 000502,
. 000649,
. 000838
. 001084,
. 001400
. 001810
. 002339,
. 003023,
. 003907,
. 005048
. 006524,
. 008433
. 010897,

paranetru: al pha

. 50000

W W wWwwwwwow

y1(x)

= 10
000e- 04

. 63044630e- 04,
. 62578640e- 04,
. 61327208e- 04,
. 59535949e- 04,
. 58478991e- 04,
. 58313800e- 04,
. 58310906e- 04,

y2(x)

. 000358
. 000370
. 000406
. 000470
. 000564
. 000695
. 000873
001108
. 001417
. 001819
002341
. 003018
. 003895
. 005029
. 006495
. 008391
.010843
014010
. 018102
. 023394
030235
. 039069
. 050489
. 065257
. 084354
. 109027

delta
delta
delta
delta
delta
delta
delta

N R R RPN

. 30446300e- 05
. 65989594e- 07
. 25143213e- 06
. 79125922e- 06
. 05695795e- 06
. 65191528e- 07
. 89398311e-09



0. 667, 0. 014084,
0. 692, 0. 018208
0. 718, 0. 023544,
0. 744, 0. 030444,
0. 769, 0. 039391
0. 795, 0. 051020
0. 821, 0. 066175
0. 846, 0. 086039
0. 872, 0.112378,
0. 897, 0. 147899,
0. 923, 0. 197494,
0. 949, 0. 271555,
0.974, 0.401798
1. 000, 1. 000000

. 140960
. 182332
. 235982
. 305577
. 396433
. 515766
673811
. 887112
. 183853
617419
. 311685
. 629946
. 321819
148. 407752

vol ba paranetru
k =0,
Warning: Failure

wi t hout reducing
at tine t.

k =1, eta = 1.
Warni ng: Failure
wi t hout reducing
at time t.

k =2, eta = 2.
Warning: Failure
wi t hout reducing
at tine t.

k =3, eta = 2.
Warning: Failure
wi t hout reducing
at tine t.

k = 4, eta = 9.
Warni ng: Failure
wi t hout reducing
at tine t.

k =5, eta = 1.
Warning: Failure
wi t hout reducing
at tine t.

k =6, eta = 3.
Warning: Failure
wi t hout reducing
at time t.

k =7, eta = 1.
Warning: Failure
wi t hout reducing
at tine t.

k =8, eta = 6.
Warni ng: Failure
wi t hout reducing
at tine t.

k =9, eta = 3.
Warning: Failure
wi t hout reducing

at tinme t.

eta = 7.

al pha = 20
00000000e- 08

at t=9.277077e-01
the step size bel ow

14972992e- 07, delta
at t=9.028992e-01
the step size bel ow

04250133e-07, delta
at t=8.741653e-01
the step size bel ow

64878074e- 07, delta
at t=8.611697e-01.
the step size bel ow

18752027e-07, delta
at t=7.989829%e-01
the step size bel ow

43364055e- 06, delta
at t=7.767371e-01
the step size bel ow

03434356e- 06, delta
at t=7.392465e-01
the step size bel ow

42757084e-05, delta
at t=6.618203e-01
the step size bel ow

57041272e- 05, delta
at t=5.854881e-01
the step size bel ow

10269397e-04, delta
at t=5.078753e-01
the step size bel ow

Unabl e to neet integration
the smal | est val ue al |l owed

=  4.49729924e-08
Unabl e to neet integration
the smal | est val ue al | owed

=  8.92771406e-08
Unabl e to neet integration
the snmal | est val ue al |l owed

=  6.06279409e- 08
Unabl e to neet integration
the smal | est val ue al | owed

= 6. 53873953e- 07
Unable to neet integration
the snal | est val ue al |l owed

= 5.14888519e- 07
Unabl e to neet integration
the smal |l est val ue all owed

= 1.60070301e- 06
Unabl e to neet integration
the smal | est val ue al | owed

= 1.12413649e- 05
Unabl e to neet integration
the snmal | est val ue al |l owed

= 5.14284188e- 05
Unabl e to neet integration
the smal |l est val ue all owed

=  2.44565270e- 04
Unabl e to neet integration
the snmal | est val ue al |l owed

tol er ances
(1.776357e-15)

tol erances
(1.776357e-15)

t ol er ances
(1.776357e-15)

tol erances
(1.776357e-15)

t ol erances
(1.776357e-15)

tol erances
(1.776357e-15)

tol erances
(1.776357e-15)

tol er ances
(1.776357e-15)

tol erances
(1.776357e-15)

t ol er ances
(1.776357e-15)



k = 10, eta = 1.42155287e-03, delta = 1.11128347e-03

Warning: Failure at t=4.317738e-01. Unable to neet integration tolerances

wi t hout reducing the step size below the smallest value allowed (8.881784e-16)
at tine t.

k = 11, eta = 6.75223865e-03, delta = 5.33068578e-03

Met oda nekonverguj e. Vycerpan maxi mal ni pocet iteraci Newtonovy netody

Sloupec plazmy stlacovane zarenim

1.2 T T T T T T
alpha =0.8
alpha=1
1r alpha = 2
alpha=45
alpha =10
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