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1 ooooooooo

1.1 oo

obbooobooooobOoboboobooOoboboobOobooooooooobooooOoooooooonn
gboobOobooooobobooobooboooooboooo

e 2000000ODO

e JODOOO

e neighborhood graph0 00 0000000000000 0ODOOO0OOOOOOO treed
e [1ODOOOO

e 0000 (adjoint curves)

e 1ODOOOODO

e IJ0DOIDDODODUODUODOUUODOODOODOO

gboooboboboooobobobobobooboboboobobobobobobo
uboabuogoogboooboboboobbobbob xyzOOOoOooobooooooaoo

1.2 Notation

googboobooboobooboobooboobog

e 0 [x,y,z] 00000000 0OOOOD (xy:z2)00000000000000OOZz=0000
00000 z=1000O00O0OOO0OOOOOOOO

e QUOOODODONQUOOOOOONONDDOOOONOODO

1.3 oooo

1.3.1 intersect

intersect (F,G)
2200 F=0,G=0000000000000COCOOO.

return oono

FG U0 x,yzUODOOODOO

e 200 F=0,G=0000 [x,y,zZ]0O0000O0OO0O0OOO

e FGUOOUOUODOODOUODOODOOO
[1] intersect(y~2-x*z, (x"2+y~2) "3-4*x"2%y~2%z"2) ;
[[0,0,1], [(#4), (#5),1]1]
[2] defpoly(alg(4));
tH#4A"3+3%t#472+3*t#4-3
[3] defpoly(alg(5));
t#572-t#4
[4] intersect(x"2-y~2,x"3+y*x"2+(y"2-2"2)*x+y~3-2"2%y) ;
***two curve have common componentskx
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1.3.2 sing

sing(F) 200 F=000000000000000000.
return oog

F 00xyzO0O0O0ODOO

e U0 F=000D00 [x,y,2z]0F,(z,y,2) = Fy(z,y,2) = F.(z,y,2) =000000000
gboooooboo

e FOOUDDOODUDOOODUDDOODLUUOOOUOOOODUDOOODODLDDOOODUDDOO

[1] sing(16%x"6-24%z"2%x"4+9%z 4*x"2+4*z 2%y 4-4*z"4*y~2) ;
([0,0,1],[(#4),0,1]1,[1/2,(#3),1]1,[-1/2,(#3),1],[0,1,0]]
[2] defpoly(alg(3));

2xt#372-1

[3] defpoly(alg(4));

4xt#4°2-3

[4] sing((x-y)*(y~2-x*z));

(f1,1,11,[0,0,1]1]

[6] sing((x-y) "2x(y~2-x%z));

*kxArgument has multiple divisor

00 Section 1.3.3 [nbh], page 2 Section 1.4.4 [multia], page 6
1.3.3 nbh

nbh (F) :: 00 F=0 0O neighborhood graph 0000

return ooo

F 00 x,yz00OOOOO

e [0 F=0 O neigborhood graph 0 000000 OO Oneighborhood graph OO0 0000
O0o0ooooooooooooobooobotreedd0000oo00oooooDoooooOon
goodooobobooooobouooooboooooobooooonoboobooo

00O (000D, D000, [D00, 00000 (=1)000000 (=1) 0], [0
goboobogboobooboooboon (DDDDDDDDDDDDDD
0 ”terminal”)] |

ooo [0000,[000,00000 (=1)0000000 (=-1)0],[00000000
000D000000000000 (000000000000000”terminal”)]

]

obooooooboooobooooboooboooboboobooboobooboOooboooobooon
gbooooboooboobobooboobooooboobooooobooooobooboooonoag
gbobooboooboobooboboooboobooooobooooboobooooOobooona
gbooooboooboobooboboooobooooboooooobooo=10O0000DO
obooobooooobooboooobooboooboooboooobooooooboooboooboon
oboooooooboooooooon

e neighborhood graph 000 000000000000 O0O0OOOO0OODOOOOOOOO
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[1] F=x"6+3*y " 2%x"4+(3*y 4-4%z" 2%y~ 2) *x"2+y"6;
X"6+3%y"2%xx "4+ (3%y " 4-4xz" 2%y "2) *x"2+y "6
[2] sing(F);
[[0,0,1], [(#0),1,0]]
[3] nbh(F);
[ 1 [0,0,1] [4,-1] [[ 1 [2,1] [terminal] 1,[ 1 [2,1] [terminall 1] 1]
[ 2 [(#0),1,0] [2,-1] [[ 1 [1,1] [terminal] ]] ]
ooo [0,0,1] 0000 4000000000000020000000000000000
00000 20000000000000 [(#0),1,0]0000000000O0OO

e FOUUDOOODUDDOOUDOOOODO

00 Section 1.3.2 [sing], page 2

1.3.4 genus

genus(F) = 00 F=000000000000000000.
return oooooo

F 00 x,yz00OOOO
e 00 F=00OODOOOOO

e FOQ[z,y,2000000000000000000000000000000000000O
0000Q[xy,z 000000000000000Q[z,y,2]000000000000000
gooobbobbdooooobobobbooooobbooooboboobo

[1] genus(x"6+3%y~2xx"4+(3%y ~4-4*z" 2%y 2) *x"2+y~6) ;
0

[2] genus(y~2%z-x"3-z"3);

1

[3] genus(x"2+y~2+z"2-x*y-y*z-z*X) ;

-1

[4] fctr(x™2+y " 2+z2"2-x*y-y*Z-2*X) ;

[[1,1], [x"2+(~y-2z) *x+y~2-z*y+z"2,1]]

[6] irr_conic(x"2+y~2+z"2-x*y-y*z-z*X) ;

reducible

oo Section 1.4.5 [irr_conic], page 7

1.3.5 adjointl,adjoint?2

adjoint1(F)
adjoint2(F)
2 000000 F=00n-10,n-2000000 (adjoint curve) 000 (n=deg(F))O

return uboobuoboobdibibxy,z00O4O0O0OOgd

F 00 x,yz000000

e 20000 G=0000 F=00000r00000000000 100000000 G=0
000 F=00 n2000000 (adjoint curve) 000 0n-1 000000 Gy =0,G; =
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0,...,G,..=0000000n2000000000000000 ¢Go+ 1Gy+ ...+
¢n2G, 2 (;000000)000000adjoint2(F) 0000 n-100000000000O
000000000000 0n-1 0000000000000 00O0n-1 0000000000
O00000000oO2n-1 00000000000 000 n-1 0000000000000
adjointl(F) 000O0OODODOOO
e 00O DUODUOUDUUODUODDbDUOUDUOODOODO
e FOOUDDODUOOOOOOODODDOOO
[1] adjoint2(x"6+3%y~2%x"4+(3xy 4-4%z" 2%y~ 2)*x"2+y"6) ;
[c2,c3,c4,c6,c7] 5
(c2-c4) *x"4+c3xy*x "3+ (c2%y " 2+cb*z*xy) *x "2+ (c3*y " 3+cT*z*y~2) *x+cd*y~4
[2] adjointl(F);
[cl,c7,c11,c12,c13,c15,c16,c17,c18,c19,c20] 11
(cl*xy+(cl1-c15+c18-c20) *z) *x "4+ (c13*y 2+cT*zxy+cl1%z"2) *x "3+ (c17*z*y 2+c12%z" 2%y
+c15%z73) *x "2+ (c13%z 2%y " 2+c16%z " 3*y+c18*z"4) xx+c17*z " 3%y~ 2+c19%z"4*y+c20%z"5

o0 Section 1.4.7 [restriction], page 7

1.3.6 intpt

intpt(F) = 0000 F=00OO0OO0O0O0O [x,y,z] O000O000O0O0O0O0O0O0OO0OOOO
00000 no integer solutionO OO0

return 00000000000 no integer solution.

F 00 x,yz000000OO0OOO

e J0DD F=000D0O0OO (afine00000D0)000000000 [x,y,z]0000%,y, z
Udo0oboboooboboboboobd0bO0o0O0did no integer solution ODOOO
e II00IDODDOUDUDODODDOD Legendre 000 0D0OODOOOODOODOODDOOOOODO
00000000O000000o0ooO0UOoOoU0OO0DUOOoFOOOOOOOOOOOOOOO
goooo
[1] intpt(22%x72-10%y~2+z"~2+5xx*y+13*y*x-2z*X) ;
[71,-121,473]
[2] intpt(22%x"2-10%y~2+z"2+5*x*y+12%y*x-2*X) ;
no integer solution

1.3.7 parametrize

parametrize (F)
= 0000 F=00000000000000000000

return ooo

F gbooboobobbob xyzUODOOODOOO

e 000 F=0U0DOO 0D0DOOO0OO0OODOD ¢t O0O0DOD P(t),Q(t),R(t) 00O x,y,z O
boooo S( X2 )7T( XY, ) oood (Xyz):(P() ()R( ))7 t:T(X7yaZ)/S(X7Y7Z)
000000000 0DDOOparametrize(F) 000000000 O0ODODODODOO
[P(t),Q(t),R(t),T(x,y,2)/S(x,y,2)] 00O0O0GCD(P(t),Q(t),R(t))=1 00000
oooo P(t),Q(t),R(t) DDDDODOODODODODOOOOOOOOODOODOODODOOOOOODO
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boboobooobooboooboooobooobooboooooboooobooboooboOoon
oooooom

e 'O Z?kr,y,z}[][]ﬂ oo0oOoOopoooOoooOOOO0OO00OU0OODOOUOOUOOODbODOODOOO

oo

gbooooboooboooobooboobo
[1] parametrize(x~4+(2xy~2-z"2)*x"2+y 4+z"2%y~2);
[-t°3-t,t"3-t,t"4+1, (-x"2-y"2) / (z*x+z*y) ]
[2] parametrize((x"2+y~2) "3-4*x"2%y~2%z"2);
heuristic2 failed...
heuristic3 succeed
[32256*t~6-133120*t"5-129024*t"4+1064960*t~3-516096*t "2
-2129920*t+2064384,-127008%t~"6+1048320*t "5-2671232%t "4
+10684928*t"2-16773120*t+8128512,274625%t~6-3194100%t"5
+15678780*t~4-41555808%t~3+62715120%t~2-51105600%t+17576000,
(-126*x"4+1040*y*x~3-382%y " 2%x"2+1040%y "~ 3*x-256*y"4)
/ (-65%x~4+520*y*x "3+ (-65*y~2-32%z*y) *x "2+ (520%y ~3+256%z*y~2) *x) ]
[3] parametrize(22*x72-10%y~2+z2"2+5xx*xy+12%y*x—-2Z*X) ;
[(220%#6-10) *t "2+ (-22*#6+1) , (374*#6-17) ¥t "2+ (-22*#6-43) *t ,
(220*#6+210) *t "2+ (-374*#6+17) *xt+22, (-y) / ((22*%#6-1) *x+2) ]

Section 1.3.4 [genus|, page 3

1.4 oooooo

1.4.1 tdeg

tdeg(Poly)

000 PolyDOODDOOOOOO

return oooDogo
Poly aoo

000 PolyOOQOQOQOOGOO

[1] tdeg(u~3+v~3-x*y*z*xw) ;

4

[956] tdeg((x~3+y~2+z)*(a"2+b+1));
5

1.4.2 homzation

homzation (AF)

00 x,yOOOoooOoobLOOoO xyzO0OOOOODOOODO
return Ul x,yzOOOOOO
F 00 x,yOOOO

U0 x,yooOuooboobOoOxyyzO0OOOOOOOODOOOOOODOOOOOO x,ygoo
ooooooo
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[1] homzation((x"2+4*x"3+6%x"4)-4*x"4*y
+(~2%x—4%x"2-2%x"3) *y"2+y~4) ;
(—4*y+6%x2) *x ™4+ (-2%y " 2+4%Zz"2) *x "3
+(—4xz*y~2+2z73) ¥x"2-2%z" 2%y " 2*x+z*y "4
[958] homzation (ukxv+l);

Input must be polynomial of variable x,y

1.4.3 random_line

random_line(Pt,B[,Seed])
O Pt(=[x,y,z])00000000000000000

return Ul x,yz0OOOO
Pt ooooooo
B oono
Seed ooo
e 0 Pt(=I[x,y,2z]) 0000000000000 0O0OO0-BOO BOOOOOOOOOOOOO
ooood

e Seed 00000000 random([Seed]) D0 O0DOO0OOO0ODO

[1] random_line([0,0,1],1);
x—8%y

1.4.4 multia

multia(F,Pt)
00 F=0 00 Pt(=[x,y,2z]) 00000000000

return ooo0Ooooo
F 00 x,yz0OOOOOO
Pt goooooo

e 00 F=000 Pt(=[x,y,2])00000000000FO0NOOOOODOOOOOOOOO
0000 Pt000000D0D000O0OONOOD F=000 PtO00OOD0D00O00OO0OO0

[1] multia((4*y~2+4*z"~2)*x"4+8%z"3%x"3+8%z 2%y~ 2%x"2-8*z " 5*x+
4xz 4xy~2-4%xz~6,[0,0,1]);

0

[2] multia((4*y~2+4xz"2)*x"4+8%2z"3%x"3+8*z" 2%y 2%x"2-8*z 5xx+
4xz"4xy~2-4%z"~6,[0,1,0]);

4

[3] multia((4*y~2+4*z"2)*x"4+8%2"3*x"3+8%2 2%y 2%x"2-8*z 5*x+
4%z~ 4xy~2-4%z"6,[1,0,0]);

2

oo Section 1.3.2 [sing], page 2 Section 1.3.3 [nbh], page 2
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1.4.5 irr_conic

irr_conic(F)
000000 FO Q[z,y,2) 0000000000000

return ogoad

F 00 x,yz00000O0OOO
e 10DO0DO FO Q[x,y,2) 000000 irreducibled 000000 reducible 0000
[1] irr_conic(x"2+y~2+z"2-x*y-y*z-z*X) ;
reducible
[2] fctr(x™2+y"2+2"2-x*y-y*z-2z*X) ;
[[1,1], [x"2+(~y-2z) *x+y " 2-z*y+z"2,1]]

1.4.6 lissajou

lissajou(M,N)
i x=sin(M0),y=cos(N§) 00 DODO0DDOO0DOOODOOODOOODODOO

return O0xyzOOOOOO

M N oooooooo
o r=sin(Mf),y=cos(N§) DOODDODDOODO0DODDOOODODOOOOODOOO x,y,z00
gooonogoon
[984] lissajou(3,4);
64*x"8-128%z"2%x"6+80%z"4*x"4-16%z"6*x"2+16%z" 2%y "6
—24%z"4xy"4+9%Zz" 6%y "2
[985] lissajou(2,7);
4096*x"14-14336%z"2xx"12+19712*%z"4*x~10-13440*%z"6*x"8
+4704%z"8%x"6-784%z" 10%*x"4+49%z" 12%x"2+4%z" 10%y~4-4%z"12%y~2

1.4.7 restriction

restriction(A4,List)
s O000o00o0ooooooo0obooooooobooooooon

return goooboobobibd xy,z000000

A adjointl,adjoint20000000000O00COO0DOO0OODOCOODODO x,y,z0
oOoooo

List 0 [x,y,z]0OODOOODO

e adjointl,adjoint20 00000000000 OOO0O0O0OOOOOOList000O00O0OOO
0000000000000 00000000000000DQUOO0O00O0U0O0DOOOOOO
oboobooboobobooooobooooboobooooboooooon

o ListODOUIOOOOOintersectd sing 0000000000000 OOOOOOO

o0 (undefined) [adjoint1], page (undefined)
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