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WX runge_kuttaA1YXC

void runge_kutta(double t, double x, double *x_out, double h)

{

  /* t, x, h 6Z t+h >[\Q]^_T x_out Q`_Tab */

  ...

}

WX runge_kutta Qcdefg5hiYX t 2jkl h mnop-qr_sSt

n YX>uvwxy@Q!"#$%&'(NJ4WXQz{t

WXrF|X t,  x(t), h Q}~5t + h >[\  x(t+h) Q|XQ`_TWXcde_�ra

ft

��j �[\ B��&�>[\ jkl
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B>uvwxy@>�����Qjkl h = 0.1 �d h = 0.05 >!"#$%&'(NJ�5

J�Jg89�-t89F��>�@Ne�f{�gt

J�J DEX�J

J�J DEX�J

jkl h Q�wrf{gJ>01F�>y1��f{6���-

�sX�JQ�+�g_T����-
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¡YX>§WX>]^

n ¨>§WX>�Q|XQ`_Taf

WXQV©_TRS{t

void derivs(double t, double x[], double derivatives[], int n)

{

  /* t, x[], n 6Z§WXQ]^_T derivatives[] Q`_Tab */

}

�j [\ §WX>� B�
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WX runge_kuttaA¡YXC

void runge_kutta(double t, double x[], double x_out[],

! ! ! ! ! ! ! int n, double h)

{

  /* t, x[], n, h 6Z t+h >[\Q]^_T x_out[] Q`_Tab */

  ...

}

WX runge_kutta Qcdefg5hiYX t 2jkl h mnop-qr_sSt

n YX>uvwxy@Q!"#$%&'(NJ4WXQz{t

WXrF|X t,  ( x1(t), x2(t), ..., xn(t) ), h Q}~5t + h >[\ ( x1(t+h), x2(t+h), ..., xn(t

+h) ) F5|XQ`_TWXcde_�raft

��j �[\ B��&�>[\ B� jkl
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"""

t x(t)

�ª,�N«¬{

y(t)

data = ReadList[ “data_file”,  {Real, Real, Real, Real} ];

�*! data_file 6Z ReadList ®¯"°QRST( t, x, y, z ) Q±g_TX�²,

'Q³k´p

³k´µm/>r data gSq¶·Q¸n{

z(t)

1) ]^¹ºQ»�>�@N²,'�*!r¼½

2) ²,'�*!>³k´k
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data = {{t0, x0, y0,z0}, {t1, x1, y1 ,z1}, {t2, x2, y2 ,z2}, ... } gSq�@r=¿TS{

dataT = Transpose[data];

Transpose ®¯"°r-.5data >ÀwQÁÂ_s/>Q dataT gf{

�Ãr-. dataT = {{t0, t1, t2, ... }, {x0, x1, x2, ... }, {y0, y1, y2, ...}, {z0, z1, z2, ...}}

dataX = Transpose[ {dataT[[1]], dataT[[2]] } ];

dataT >Ä 1 ÀwgÄ 2 ÀwQÅ�e_5Æsr dataX gf{

dataY = Transpose[ {dataT[[1]], dataT[[3]] } ];

dataXYZ = Transpose[ {dataT[[2]], dataT[[3]], dataT[[4]] } ];

ÇÈr_T (t, y(t)) >²,' dataY 5 (t, z(t)) >²,' dataZ 5É-d

(x(t), y(t), z(t)) >²,' dataXYZ Qz{

dataZ = Transpose[ {dataT[[1]], dataT[[4]] } ];
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ÊËQ�j t 5ÌËQ x(t), y(t), z(t) g_s�+�QÍ4t

gx = ListPlot[ dataX, PlotJoined->True, PlotRange->All]

gy = ListPlot[ dataY, PlotJoined->True, PlotRange->All]

3 7>�+�QÎÏÐÑ�T¥¦

Show[gx, gy, gz]

3 B�ÒÓ>ËQÔÃÕÃ x(t), y(t), z(t) g_s�+�AÖÒÓ×>JØÙCQÍ4r

F53 B��+�Ú&Û,ÜQÝZ6Þß³k´µNÉ4

ScatterPlot3D[dataXYZ, BoxRatios->{1,1,1}, ViewPoint->{0.810, -2.475, 2.160}]

gz = ListPlot[ dataZ, PlotJoined->True, PlotRange->All]

)�àá" ViewPoint F�âQãVAäåæC

<<Graphics`Graphics3D`
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B>uvwxy@Q Runge-Kutta (QRSTX�:rJST����-

sm_5a = 10, b = 28, c = 8.0/3

���F (x1, x2, x3) = (2, 0, 0) gf{t

Lorenz xy@gcçÃèé>ê*ëì%�Q�íf{î²!g_TïZÃ{

Lorenz5ð)�5gSqñ,ò,°N WEB óô_5J>õ{öSr7ST÷ø-t�s�

��QÑù6rùZfgJØÙ2�q={689�-t
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B>uvwxy@Q Runge-Kutta (QRSTX�:rJST����-

=É5��� x(0), y(0) Qú�û�=�rüV_sg�5J2ÖýþÿN�>-q=

ØÙQÍ46÷øT89�-t

�>uvwxy@>J ( x(t), y(t) ) FurB>!"Q#sf�gQ¦�t

C F���NU�{VX

X�:rJSsÖýþÿ>JØÙgWX !(x, y) >$%&>W'r7STíø-t

Mathematica N ContourPlot[ y^2/2 – y^4/4 + x^2/2 – x^4/4, {x, –2, 2},{y, –2, 2}]

gf{gWX !(x, y) >$%&2Ín{


