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ball2.rr

Page 1

import ("glib3.rx");
Cfep_loaded=0%
Glib_math_coordinate = 1;
glib_windaw(o,-2,2.0,2.0);
glib_1ine(0,0,2.0,0 | color=0x££0000);
X=0;
P=1;
Y=0;
Z=5;
H=0.1;
for (K = 0; K<20; K++) |
print ([X,P,Y,2]);
Xnew = X+H*P;
Pnew = P;
Ynew = Y+H*Z;
Znew = Z-9,.8*H;
glib_line(X,Y.Xnew,Ynew);

X = Xnew;
P = Pnew;
Y = ¥Ynew;
Z = Znew;

glib_flush();

ball2.rr
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Page 1

load ("glib3.rr");
cfep_loaded=0%

def lorentz() {
glib_window(-25, -25,25,25) ;
A=10; B=20; C=2.66;
Pl=0; PZ = 3; P2 = 0;
Dt = 0.004; T = 0;
while (T <50) ({
Q1l=P1+Dt* (-A*P1+A*P2) ;
Q2=P2+Dt* (-P1*P3+B*P1-P2) ;
Q3=P3+DE* (P1*P2-C*P3) ;
glib_putpixel (Q1,Q2) ;
T=T+Dt;
P1=Q1; P2=0Q2; P3=Q3;
}
}

lorentz () $

end$

lorentz.rr
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Page 1

J* x"2+y"2-4=0, x*y-1=0 EH { */
def newtonz () (
X=2.0; ¥=0.0;
for (I=1; I<=10; I++) {
D=2* (X"2-¥"2);
o (leumat = RRIIIE
pz;zztEsublﬁt'(x“2+y“2—4,x,x,y,ﬂ ,subst (x*y-1,%,X,¥Y
v X- (X* (X 2+Y"2-4) -2%Y* (X*Y-1) ) /D;

; : Y- (-¥* (X 2+4¥Y%2-4) +24X* (X*¥Y-1)) /D;
X = P;
Y =0;
}
)
end$
Jr ETRE.
asir

[1271] load("newton2.rr");
1

[1195] newton2();

[2,0] ) g
[0,-1] fEALZEOIN.

[[{2:'.35?2)] FUA L7z lEo 44,

3,!}.516667] . _— y
%3:3?3232222, -0.00111111] LA LD .

5,0.517637] . e
gZii?glems,-1‘435755-0051 fALEBOTR,

,0.517635] .
Eé:ggigge-ou, -1.1271e-012] {t}\ L7zl 3 4.

[1.93185,0.517638]
[-4.996e-016,0]
B

*

ffEALAHoTH,

newton2.rr

GlitLﬂath_coardinate=1$
Cfep_Ioaded=D$
Heat N=20% /* Mesh size */
def heat (k,M) {
extern Heat N ;
H = 1.0/Heat N; /% dx »/
print("dt=K=",D); print (x) ;
Print ("CFL conditien K/ (H*H) (<= 0.5); ".0); print (K/(H+H)) ;
A = newvect (Heat_N+1) ;
B= newvect (Heat N+1);
aAfo] = o; AlHeat_N] = o;
/* Setting initial Ccondition. #*/
for (Q=1; Q<Heat_N; Q+4+)
iE (0 == idiv(Heat_N,2z)) {
AlQ]l = H*Q;
Jelse(
AlQl = 1-H*Q;

}

print ("Initial vector: »,g); print(a) ;
glib window (0, 0, Heat N,1);
glib_clear(); i
for (P=1; P<=M; pi4)

Bl0] = o; B[Heat_N]=0;

for (Q=1; Q<Heat_N; Q++)

BIQ] = A[Q)] + (l(f(H*HHt(A[Q+1]-Q*A[Q]+A[Q_1N‘_
print ("Time=" +0); print (P*K, 0) ; print(n:

/* code for DISPLAY */
¢ = 1%

for (I=0; I<Heat N+1l; I++)
C = append(c, [[1,B([1]]]);

".0) ; print(s);

Plot_dots () ;
A = B;

}

}

def plot_dots(c) {

/* print(c); */

N = length(c);

for (I=0; I<N-1; T+4)
P=C[I]; Q=c[1+1];

glib_line(P[UJ.P[l],QIO],Q[l] | color=0x££0000) ;

)

heat(B.Dnl,zg);

Jul 24 2007 7:22 heat.rr Page 1
/* Ex: Heat_N=20; heat (0.001,30); cFL = 0.4 */

/* Ex: Heat_N=20; heat (0.003,30) ; CFL > 0.5 unstable +/

import("glib3.rr")$

heat.rr
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Page 1

/* $Id: peg.rr,v 1.1 2003/12/23 06:14:39 taka Exp § */
/* x"3-x"24+x-8
F=x"3-x"2*t+x*t-8 = 0

dF/dt = (dx/dt)*3*x"2 - (dx/dt)*2*x*t - x*2 + (dx/dt)*t + x = 0
dx/dt = (x"2-x)/(3*x*2-2+*x*t+t)

4015736826616011-1,81052071783850331498*@1) )

*f
extern Cc §
cc =835
def homot () {
Ans = [];
/* The first solution */
Xs = 2.0;
Ans = append (Ans, [homot_aux (Xs)]) ;
Print (M m e e e e "Yz
/* The second solution */ )
Xs = (—1.0BODOODOUDODODEOUUO+1.73205080756857729345*@1):
Ans = append(Ans, [homot_aux(Xs)]) ;
Print (M- m e ")

/* The third solution */ )
Xs = (-1.00DDOGOOGDDOUGDDUDD-I.73205080756587729346*@1}:
Ans = append (Ans, [homot_aux (Xs)]) ;
Print (M--em e ") ;
return Ans;

} RTS&/P\S?V' O’J?“h)

def homot_aux(Xs) |

;D;o}ﬁ; T = 0.0; -7'?{!(/ CTLT\L)
while (1) ) d/
X1 = X0+H*((X0"2-X0)/(3+X0"2-2*X0*T+T)) ;
B 4= B, B\ < (open)
print("T=",0); print(T,0);
print (™, old=",0); print(X1);

Xl=newton_aux(X1,T};
print ("new=",0); print (X1);

homet (5 (@)

E=T-1.0; if (E < 0.0) E = -E;
if (E < 0.0001) break;
X0 = X1;
3
A
ey TR
} ["S*\:'-’Gvi 3 L}:gcw‘f‘t‘\f“')

def newton_aux(a,T) (
Epsilon = 0.0001;

Q = h;
P = Q+1.0;
while (i!( (Q-P > -Epsilon) &&
(Q-P < Epsilon))) {
P =0Q;
print (Q) ;

Q= P-(PA3—PA2*T&P’T—CC)/(3*PAZ-Z*P*T+P):

}

return(Q) ;

) & cfep /Asie s 23 1s |
' : Romat () 3 ) G

[ 2.19928031473653232022 (—0.59964015735826616011+1.8105207178385033149?*@i) (-0.5996

T peore & O leed)

peq.rr
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2;
9*(~2*u1+u2)+10*u1*(1—u1);
9% (UL-2#u2) +10%*u2* (1-uz) ;

&t puk (x» )

THE SOLUTIONS
3.2

Solution 1

£ 1.00000000000000E+00
m s 1

the solution for t

ul : 1.00000000000000E-01 -9.18354961579912E-41

uz2 : 1.00000000000000E-01 -9.18354961579912E-41
== err : 1.315E-17 = rco : 5.263E-02 = reg : 2.776E-17 ==
solution 2

£t = 1.00000000000000E+00
//m e

the solution for t -

ul : -8.50000000000000E-01 8.98610037780571E-01

uz : -8.50000000000000E-01 -8.98610037780571E-01

== err ; 1.669E-16 = rco 3.120E-01 = res 4.441E-18
solution 3

£ : 1.00000000000000E+00
m o 1
the scolution for t

ul - -8.50000000000000E-01 ~8.98610037780571E-01

u2 -8.50000000000000E-01 8.98610037780571E-01
\\f= err : 5.563E-16 = rco : 3.120E-01 = res 6.661E-16 =

0.00000000000000E+00

0.00000000000000E+00

0.00000000000000E+00

PHC [)m-[t )

phepditet  phe-pri-sut et (D)

PL\(', *QA

phc-pt3.ixt
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import ("gr")$
F=[x"2+y"2-4,x*y-1] ; G\_p—-ﬁ_—m oG ua Trons ‘Sol\_\g_
v=[x,y]; q i
G=nd_gr(F,V,0,0};

print (["zero dim?", zero_dim(G,v,0)1)$
M=dp mbase (map (dp_ptod,G,V)) $

print (M)

print ("Number of solutions is ",0)$
print (length(M))$

end$
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Page 1

2;
9% (-2#ul+u2) +10%ul* (1-ul) ;
9% (ul-2*u2) +10*u2+ (1-u2) ;

THE SOLUTIONS :
32

)@Fm?-& U\'b)

golution 1 :
t : 1.00000000000000E+00
m ol
the solution for t :
ul : 1.00000000000000E-01
u2 : 1.00000000000000E-01
== err : 1.315E-17 = rco :
solution 2 :
t : 1.00000000000000E+00
/m:l

the solution for t :
ul : -8.50000000000000E-01
u2 : -8.50000000000000E-01
== err : 1.669E-16 = rco :
solution 3 :
t : 1.00000000000000E+00
m: 1
the solution for t :
ul : -8.50000000000000E-01
u2 : -8.50000000000000E-01
== err : 5.563E-16 = rco :

PHO pads
g;g Pkc *Q/\

AN D Wk

ph -yt

0.00000000000000E+00

-9.18354961579912E-41
-9.18354961579912E-41
5.263E-02 = res : 2,776E-17

0.00000000000000E+00
8.98610037780571E-01
-8.98610037780571E-01
3.120E-01 = res : 4.441E-16
0.00000000000000E+00
-8.98610037780571E-01

8.98610037780571E-01
3.120E-01 = res : &.661E-16
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Ref heeps (fwwe el Yobew. ac- 37 /o taka Prepit . Mevige. ! {COJ”"“' Ute, Tafayaran . e ’4
. i strategy | obj | Ny N | solution €feas | Escaled Me to
init SPOP | Fy 10 | 26 -3e+1 | -2e-1( 209 203
mGrid 3a/b | Fir 10| 51 -8e-1 | -4e-2 | -0.05 | 224
mGrid 3a/b | Far | 10 [ 101 -3e-2 | -de-4 | -0.02 | 383
mGrid 3a/b | Fyy 10 | 201 dpeak | -le-8 | -3e-11 | -0.02 | 1082
init SPOP | F 10| 26 -le-1 | -le-3 | -0.12 | 270
mGrid 3a/b | Fjy | 10 | 51 -le-1 | -4e-3 | -0.08 | 348
mGrid 3a/b | Fiy 10 | 101 -9e-12 | -3e-16 | -0.08 | 511
mGrid 3a/b | Fa 10 | 201 dpeak | -5e-9 | -2e-11 | -0.07 | 1192

Table 4: Results for grid-refining strategy 3a/3b

e = e 2
L e I R W N i

Figure 6: Stable solutions for grid-refining strategy 3a,/b

We take the objective function as F(u) = i Ui, and choose w = 2 and N, = Ny = 6 for the initial
SparsePOP and obtain a highly accurate stable solution on a 41 x 41-grid. The results are documented in
Table 7 and pictured in Figure 9.

N, | 6 11 11 21 21 41 41

Ny 6 6 11 11 21 21 41

€feas | -0.4e-10 | -6.2e-11 | -1.2e-10 | -8.3e-8 | -8.9¢-8 | -3.7e-10 | -3.80-10
me | -5.61 -5.18 -4.74 -4.63 -4.51 -4.48 -4.46

Table 7: grid-refining strategy 3b for problem (4.5) in case A = 22
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