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e k=1000, 20,(x0, —1)=2(0,2)0, — 20, = x(x0, + 1)0, — 20, = 2202
e k=2000,
20, (20, — 1)(20, — 2) = 2202 (20, — 2) = 20220, — 2270,
= 220, (20, +1)0, — 2220? = 2*{(20, + 1)y + 0, }0, — 2220 = 2303.
e« kODO,
20, (20, — 1) - (20, — k) = 2*FH1oF !

oooobooooobooboo.
k—100000000D0004,

20, (20y — 1) -+ - (20, — k) = 2% (20, — k)
= gFH1oF+Y 4 pakok — kak ok

= xk+18§+1.

000,0000.(20000000000O000000O0 [dojo, 00 6.1.210000.)

Macaulay2, Singular, Risa/Asir 00000000, 0000 toil-1.{m2, sing, rr} 00000000
U.0jofdbbobdoooobboooob0bb0o0oubbo0. oo boooobbboooooo
ogd.

s Macaulay2: OO OOOOO0O0O N

il : load "toil-1.m2";
2 2 3 3 4 4 5 5 6 6
[xdx , xdx , xdx , x dx , x dx ]

Singular: 0 0O0O00O00O0O

N

> < "toil-1.sing";
x"2%dx"2 x"3%dx"3 x"4*dx"4 x"5*dx"5 x"6*dx"6

Risa/Asir: 0O OO0O0OOOOO

N/ L

[1824] load("toil-1.rr");
[x"2*dx"2,x"3*%dx"3,x"4*dx"4,x"5*dx"~5,x " 6*xdx"6]
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10
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normalized volume = 4
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1. I = (yd, —xd,,8,0, +4zy), (8, = 0,00 (00)0DOOODO)

00000 Ly =yd, — 28y, Ly = 8,0, +4ey 000000000 I=(L,,L,) 0000, 8, > 9,
00 (00)000000 000000000000 GOO0000.

Risa/Asir: R, 0000000 OO0OODO

[1407] load("nf_r2.rr");

[1431] Li=y*dx-x*dy;

[1432] L2=dx*dy+4*x*y;

[1434] GB=buchberger2([L1,L2], [dx,dy],0);

[y*dx-x*dy , dy*dx+4*y*x, (-y*x*dy " 2+x*dy-4*y~3*x) / (y) ]

0000000 G={yd; — 20y,0:0, +4zy, —20; + £9, —4xy*} 00O O D.

100000000000 ing() = (&, &, €2) C Cla,y)é, &) 00000, {1,9,} 0 1000
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Risa/Asir: R, 0000000

[1435] normal_form2(dx,GB,VL=[dx,dy],0);
[(xxdy)/(y),[ (1)/(y) 00 1]

[1436] normal_form2(dx*dy,GB,VL=[dx,dy],0);
[-4xy*xx, [ (y*dy-1)/(y~2) 0 (-1)/(y) 1]
[1437] normal_form2(dy,GB,VL=[dx,dy],0);
[dy,[ 0 0 0 1]

[1438] normal_form2(dy*dy,GB,VL=[dx,dy],0);
[(@y-4*y~3)/(y),[ 0 0 (-1D/(x) 1]

googooog,
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e Risa/Asir: yang.rr 000 Pfaffian 0000

[1824] import("yang.rr");

0

[2307] yang.define_ring([x,yl);

{[euler, [x,y]], [x,y],[0,0],[0,0], [dx,dyl}
[2308] L=[y*dx-x*dy,dx*dy+4*x*y] ;
[y*dx-x*dy,dy*dx+4*y*x]

[2309] LL=yang.util_pd_to_euler(L, [x,y]);
[(y~2%dx-x"2*dy) / (y*x) , (dy*dx+4*y~2*x"2) / (y*x) ]
[2310] G=yang.gr(LL);

[(y~2#dx-x"2%dy) /(y"2) ,dy~2-2+dy+4*y~4]
[2311] S=yang.stdmon(G);

[dy,1]

[2312] PF=yang.pf([1,dy]l,G)$

[2313] PF[0];

[0 (x)/(y"2) ]

[ -4xy~2%x 0 ]

[2314] PF[1];

[o /(1]

[ -4xy~3 (2)/(y) ]

f
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oz —4zy®> 0 dy — 4y

Pfaffian 00000000, Plafian 0000000000000000O0O0O0O0O0O0OOOOO.
00000,00000 V(y):={(z,y) eC?|y=0}000.
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0
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[2384] load("toi-1-6-2.rr");

Pfaffian matrix for x1

[0 (1)/(x1) 1]

[ (-1/4*x4)/(x1*x4-x2%x3) (x4)/(x1*x4-x2%x3) ]

Pfaffian matrix for x2
[ (1/2)/(x2) (-1)/(x2) ]
[ (1/4%x1%x4)/(x1%x2%x4-x2"2%x3) (-1/2%x1*x4-1/2%x2%x3)/(x1%x2%x4-%x2"2%x3) ]

Pfaffian matrix for x3
[ (1/2)/(x3) (-1)/(x3) ]
[ (1/4*x1*x4)/(x1*x3*x4-x2*%x372) (-1/2%x1*x4-1/2%x2*x3) / (x1*x3*x4-3x2*x3"2) ]

Pfaffian matrix for x4
[0 (1)/(x4) 1]
[ (-1/4*x1)/(x1*x4-x2%x3) (x1)/(x1*x4-x2%x3) ]
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0170140 10000 Tef=0000000 f0000. (f(z,y), fy(z,y) 00 (1,1) 00000
(0.41614683,1.81859485) 00O OO OO, f£(2,4) 000 Phfian 00000000000000000.
(Risa/Asir 000000 hgo.rr 1000000000))

go

O00,hg0.rr 0 my hg0.rr 00000000, 000000000000. (00DOOOOODOO

0000000, pPx,Py0 0 160000 Pfaffian O0O0OOO. 00,0 (1,1) 000 (2,4 00000,
002000000000 ¢t00000000000z=t+1,y=3t+1(0<t<1)00000,600
gg8buoo To, T1000ODO. OOO DTUH 0006 00000DO,000000OL0O00O0DOO0OOOODOOOO
gbooobobooooobooo.

e hgO0.rr -> my_ hgO.rr DU OO0 ~
def hgo() { def hgo() {
Px = newmat (2,2, Px = newmat (2,2,
[[0,y/x], [-x*y,1/x11); [[0,x/y], [-4xx*xy,0]11);
Py = newmat(2,2, Py = newmat(2,2,
[[0,1]1,[-x"2,011); [[0,1],[-4*xy~2,1/y11);
A=1; B=2; X=A*xt; Y=Bxt; A=1; B=3; X=A*xt+1; Y=Bxt+1;
P = base_replace(Px*A+Py*B, [[x,X], [y,Y]11); P = base_replace(Px*A+Py*B, [[x,X], [y,Y1]);
TO = 0.1; T1 = 2; DT=0.05; TO = 0; T1 = 1; DT=0.005;
Y0 = initv(A*TO0,B*TO); YO =[0.41614683, 1.81859485];
T=tk_rk.runge_kutta_4_linear(P,t,[], T=tk_rk.runge_kutta_4_linear(P,t,[],
TO,Y0,T1,DT); TO,Y0,T1,DT);
taka_plot_auto(T); taka_plot_auto(T);
return(T) ; return(T) ;
} }
N J
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Risa/Asir: hg0.rr 000 ~

[1824] load("my_hgO.rr");

[2058] A=hg0();

Plot_auto: screen size is [0,-0.999521,1,0.999999]
[[1,-0.408099,7.30346],...(0)...

[2059] A[0];

[1,-0.408099,7.30346]

[2060] deval(-cos(2°2+472));

-0.408082

[2061] deval(-cos(1°2+1°2));

0.416147 )

A[01 0 ¢t=1,0000 (2,4)0000000000. Afolfo]l O ¢+O00,Af01[11 0 f(2,4) 00,
Af0O1[2] O f,(2,4)000D00.

(0D0) 00000 f(z,y) =cos(z?+y?) 0000000000000000000,0000,
flz,y)=—cos(z>+3?) 000000000000. 000 (1,1) 000 ([2061] 000)000000
0O0o0ooo0oo0o0oo.
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