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/¥ 000000 =/
#include <stdio.h>
#include <math.h>
double func(x,a) /* f(x)=00000. f(x)OdOO */
double x;
double a;
{
return (pow(a*x,2)-a*(a+l)*x+a+l);
}
double Dfunc(x,a) /* £(x) 0 1000000. OO0O0DDOOODOOOODODOOOOOOOOOOO. */
double x;
double a;
{
return (2*a*axx-ax(a+1));

}
main()
{

FILE *fpr;

int i,imax=100;

double x,y,a;

if ((fpr = fopen("lower.dat", "wt")) !=NULL){
for(a=3.0; a<=1.0+sqrt(6.0); a=a+0.01){ /+* aOOOO0O =*/

40
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for(i = 0, x=0.10; i <= imax; i++){
x = x - func(x,a)/Dfunc(x,a);
if (fabs(y-x)<1.0e-5){
fprintf (fpr,"%1f %1f\n",a,x);

break;

Yelsed{
y = x5
¥
1>

}

fclose(fpr);
¥

oboooboobog,«s000ob0oob0o 2000000000 DbD0O0ObO0ODbO,0b02000000DO
obooboobooog000000O0oboo0oboooooooooo0ooo,bo0,0obooobon
uobodobdbo 0000000000000 000DbOO0O0O00O00OO00O0O. 0000,«0020
gbooobooboobooboobon,ebd0boboob «c0b00b00bo0boboobobn,
ubbd et z000 «0OO00D0O0O0O0O0O0O0 eODOOO0DOOOOO x0000D0OO0,000,0
gbooobOobobobobooooobobooobooooobobob. oboboboo0oobo0 e0OOoboOooon
Ub-000000000000000.

for(a=3.0,x=0.10; a<=1.0+sqrt(6.0); a=a+0.01){ /x a0OO0OO0O =/

for(i = 0; i <= imax; i++){
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T Uoodooub:guuoboobouooogd

000000000 100000000000000000.000,000000000000000
0000000 (01000000 p.2(9)0):

dN

dt
gbooobobooobobo,boocoooboooobooboobo.obo0,0b0oobo0oboooobo
goooooboooooboooobooo,boo0o,0o0cobobooooooobooboobooo,0ooobo
oobooooo,00o0bo0obooobooooboooobooobbo. oboooooboooboooobooobooDbo
obooooo,0b00boo0o0o,00b0,00b00bobooooboboooobooboooooobo
gbooobo.obobooooboobooboobooooboooobobooobobooobobooog,
ooo,00000000000000O000O000DO0O0O0DO00O00bO0O0,0D0b000bO000O000O0O
00oo00o0o0oo0ooD (booo0,00000000000000O000O00O0O0O00). 0O
U,00bo0obooboboboooogo,ob0ooooooobooboooboooboooooboobn
000000000000 00000D0 (Doo0o0oUoo0oUooooUooooooon).

gbooooboboooboobooooobobooooboobooooobon.

= AN(1 - uN) (112)

dx

e _ 11
= y—z (113)
% = z+ay (114)
L S (115)

dt
ooooooooooooo0oooobbo0oo00.0ooooob000on edb,c00oOoOOOO0,00

gl1oooooboobooboboboboboooo,oboboobobooboboboboooooon
gbooooobooo.obooobooboooooboobooo.

71 0DO000O00DOO00DbOoO0obon

oooobooboooob1oboboooonD:

dy
dt

goooo.0ooo,00 fo0O0O0O0OOO0OOOOOOO. 000 AROOOODOODODOO

= f(ty) (116)

tn = to+nh, n=1,23, (117)

00000¢t0000000 (,00000), thyr =to+ (n+1)R00000, tys1 —t,=h< 1000
00000000 (0000t =t,+h). 0000,0000 AhO000000000000000

Y(tnyr) = yltn+h) =y(ty) + = h + O(hz)
tn, Yn

Y(tn) + f(tn, yn)h + O(R?) (118)

000.000, y(tn) = Yn, y(tes1) =yny1 0000000000000

Yn+1 = Yn+ f(trw yn)h + O(hz) (119)
tn = to+nh (120)
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00000.00000 (1199000000000,0 0 (12000000000¢,04%, 0000000
00000000000000000000000000000.00000000000,000000
0000000000 A 0000000 (Ok?) 0DD0D00O000).

72 0OO0O0OO0OOO:-000O0000

00000000000000dy/dt= f(t,y) 0000000 (tn,y,) 00000, 000 (tn,yn) O
(tat1,Yn41) 000000 (fnr1/2,Uns1/2) 000000, 000000000000000000000
000000000000000000000000000.

00, (117) 000 type=to+(n+1/2h00000

tnt1 = tugr2+h/2, th =tnyi2 —h/2 (121)

goooooooon

Ynt1 = Y(tnt1) = y(tn+1/2 +h/2)
R\ 1, h\? 5
= Ynt1/2 T F(tng1/2:Unt1/2) 3 + Ef (tnt1/2: Ynt1/2) 5 +O(h?) (122)
oog
Yn =Y(tn) = Y(tng12 —h/2)
R\ 1. h\’

= Yny1/2 — f(tng1/2: Ynt1/2) (5) + Ef (tnt1/2) Ynt1/2) <§> +O(r®)  (123)

gooood. IZIIZIIZI,f/Edf/dtDDDDDDDDDDDDDD. O00,0000000 (122)(123) O
goooo

Ynt1 —Yn = ftng1/2:Yns172)h+ O(h®) (124)

goo

h
yn+1/2 = y(tn+1/2) = y(tn + h/2) = y(tnvyn) + §f(tn7yn) (125)

00000,00000000 (116) 0

Ynt1 = Yn+ka+O(R?) (126)
ki = hf(tn,yn) (127)
ky = hf(ta+h/2,yn+ k1 /2) (128)
th = to+nh (129)

000000000000,0000000000000000000 OR300 OKR})0000000
0000000000000, 000 (126)(127)(128)(129)00 20000000000000

00000000000000000,0000000000000000,000000000000
000000000000000000000000. 0000000000000000,00000

1, 0000000000000000000. 000 A=00100000,0(k2)0 OR3)0000000000.
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OoFE)000000000000,00400000000000000000,00000000000

00 (000000000000 000400000000000000).

(k1 + 2ka + 2ks + k4)

Yntl = Y+ 5 +0(h%)
kv = hf(tn,yn)
ks = hf(tn+h/2,yn+k1/2)
ks = hf(tn +h/2,yn + k2/2)
ks = hf(tn+ h,yn + ks3)
t, = to+nh

gboooboobooobooboobooobg.

721 0001 0000000000

gbooobooboooo,0o0b0obo0ooooboooooboboooboobooooboooon.
0000000000 00000,00040000000000 (130)-(135)0000000000O:

dN

2 — AN(1—uN
o (1—uN)

(136)

obooooooobo. ooooog 2500000. 00000,0000000000000000RC

0o00oooo?.00,00000000000.

20

Nozz,x:(‘).S,pZO.l o
18 1/(0.1-(0.1-0.5)*exp(-0.5*X))
Ng=10,A=01,u=1 =
16 L 1(1-(1-0.1)*exp(-0.1*X)) i
Ng=20,A=05u=01

ul 1/(0.1-(0.1-0.05)* exp(-0.5*X)) |

0 25: 00000000000 4000000000000000000000.

/* 0000000000000 0O0000O000D00oD0O =/
#include <stdio.h>
#include <math.h>
#define h 0.01
20000 (0oo0yt) 0y, O0)DODODOODOODODODODOODOODO.
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#define mu 0.1
#define lambda 0.5
double func(y)
double y;
{return (lambdaxy*(1.0-muxy));} /+* 00O £000 =/
main()
{
FILE *fpr;
int i,imax=1000;
double y,k1,k2,k3,k4,k;
if ((fpr = fopen("rk4.dat", "wt")) !=NULL){
for(i = 0,y=20.0; i <= imax; i++){
k1 = hxfunc(y);
hxfunc (y+0.5%k1) ;
h*func (y+0.5%k2) ;
k4 = hxfunc(y+k3);
k = (k1+2.0%k2+2.0%k3+k4)/6.0;
y=y+k;
fprintf (fpr,"%1lf %1lf\n",ixh,y);
}

k2
k3

fclose(fpr);

722 000200000000

0003000000000000 (113)(114)(115) 000 1000000000000 oooooo
gboooooboooobO.ooboboboooooboobooobooboooooa.

0 / 0000000000000 00000000 =/
#include <stdio.h>

#include <math.h>

#include <stdlib.h>

#define h 0.01

#define a 0.5

#define b 0.5

#define c 5.7

double funcl(x,y,z) /* OOO0O 1 %/
double x;

double y;

double z;

{return (-(y+z));}

double func2(x,y,z) /* OOO0O 2 %/
double x;

double y;
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double z;

{return (x+axy);}

double func3(x,y,z) /* 0000 3 %/
double x;

double y;

double z;

{return (b+z*(x-c));}

main()
{
FILE *fpr;
int i,imax=50000;
double x,klx,k2x,k3x,k4x,kx,y,kly,k2y,k3y,kdy,ky,z,klz,k2z,k3z,kdz,kz;
if ((fpr = fopen("rossler.dat", "wt")) !=NULL){
for(i = 0,x=-0.01,y=-0.01,2z=0.01; i <= imax; i++){
kix
kly
kiz

h*funcl(x,y,z);

h*func2(x,y,z);

h*func3(x,y,z);
h*funcl(x+0.5%klx,y+0.5%kly,z+0.5%k1z);
k2y = h*func2(x+0.5*klx,y+0.5xkly,z+0.5%klz);
k2z = h*func2(x+0.5%klx,y+0.5%kly,z+0.5%k1z) ;
k3x = h*funcl(x+0.5%k2x,y+0.5%k2y,z+0.5%k2z) ;
k3y = h*func2(x+0.5%k2x,y+0.5%k2y,z+0.5%k2z) ;
k3z = h*func3(x+0.5%k2x,y+0.5%k2y,z+0.5%k2z) ;
hxfuncl (x+k3x,y+k3y,z+k3z) ;
k4y = h*func2(x+k3x,y+k3y,z+k3z) ;
k4z = h*func3(x+k3x,y+k3y,z+k3z) ;
kx = (ki1x+2.0%k2x+2.0%k3x+k4x)/6.0;
ky = (kly+2.0%k2y+2.0*k3y+k4y)/6.0;
kz = (k1z+2.0%k2z+2.0*k3z+k4z)/6.0;
X = x + kx;
y =7y +ky;
z =z + kz;
fprintf (fpr,"%1f %1f %1f %1f\n",ixh,x,y,2);
}

k2x

kdx

fclose(fpr);
}

ooboooooobobooob,bboo,30000 »,y,z00000000D0000002000000. 0
gb200,10000000000000000 z,y,z00000000000000.000 2600
oobd0,zy:0300000000000000O000O0O00OO00. 000000000 0ODOO0OOO0
gbooooobooboob200<20,0300y0,0400 zx0000000000000O0.

OO000,00000000000I0D0C000D00C00O00 gnuplotODOOOD0OO gnuplotDO0OO
gooad
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40
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0 26: 00000000 400000000000000000. =(t),y(¢) 000 2(t)00000.

gnuplot> set parametric

gnuplot> splot ’lossler.dat’ u 2:3:4 w line

000000 (00O gnuplot>0 gnuplot 00000000000 0O0O). 0000000 3000000
000000 2r00003. 00000000000,027030000000 2-y00,2-20000
obooooobooooooob28000.

0000000 0000000000000 0oDo00oUoDo00ooO0oUooO00. DO0ooo
2728300 000000000000DO0DOOOOODOOOOOD.

gooooge

Ob00000200000000¢:

d*z oy dz
0000 de/dt=0000000
% = e(1l—-2*w—z (138)
C;—f = (139)

O0z,v00001000000000000000D0000%,0000000000000000000
000000000. 0000000000 (0000000o00),00000 e00,00ooooon
z, o 000000000000 (gnuplot00000000O00O0OOOOOOO0OOOODOOOOOO).

30000000 gnuplot 0000000000000D00D0DOODDOO.
400000000000000000000000000000.
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a=b=05c=57 ——

0 27: 0000000000000000000000. 000000 a=b=05,c=57000000.

0 28: 027030000000 2-y00,2-2000000000000000
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