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1 ooooooooo

1.1 oo

gboogobooboobooboobooboobooboooboobobboboboobooboo
ubodobooboobobboboaoboobaoooan

e 2000D0DODOO

o [1DODOODO

e neighborhood graphD 0000 0000000000000 OOOOOOOOO treeO
e IOOODOO

e 0ODOD (adjoint curves)

e IOOODOODO

o OO DOUUOUOUOUODDOOUOUOUUUODLDDLDLDDOUUOO

bobooobooboobooboooboobOoobOoobooboobOOoobOOo0oooboo
gbobooboboobooboboooooboooobd xyzOOOoooooOoooooooaoo

1.2 Notation
00000000000 00000000000000000

e 0 [x,y,z] 00DDD0D0D00OODODOOD (xy:2)0000000000000002z=0000
00000 z=1000000000000000

e QUUIDDODQUUDIDICODODODODOOO

1.3 oooo

1.3.1 intersect

intersect (F,G)
200 FZO,GZODDDDDDDDDDDDDDDD.

return oono

F G 00 xyz000000

e 200 F=0,G=0000 [x,y,z]00000O0OO0OOOO

e FGOOUOOUODOODOODOODOOO
[1] intersect(y~2-x*z, (x"2+y~2) "3-4*x"2%y~2%z"2) ;
[[0,0,1],[(#4), (#5),1]]
[2] defpoly(alg(4));
tH#473+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"2-2z"2)*x+y~3-2"2%y) ;
***two curve have common componentskx
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1.3.2 sing

sing(F) = 00 F=000000000000000000O.
return ooo

F O0xyz0OOOOOO

e 00 F=000D0O [x,y,2]10 F.(z,y,2) = F,(z,y,2) = F.(z,y,2)=000000000
ggooooobooboa

e FOOUDDODUDOOODUDDOOODUUODOODUDOOODUODOOUDLUDOOODUDOOOI

[1] sing(16*x~6-24%z"2%x"4+9%z " 4*x"2+4xz"2xy 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));

2%xt#372-1

[3] defpoly(alg(4));

Axt#472-3

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

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

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

*kkArgument has multiple divisor kx

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

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

return ooo

F 00 x,yz 000000

e 00 F=0 O neigborhood graph 0000 OO0 OO Oneighborhood graph 0000000
oobooOooboooboooboobooobooOd tree000O0bOOOO0ODOOOODOOODOODO
gboooobooooobooboooobobooooboOoboooooboooooobn

00O (000D, D000, [D00, 00000 (=1)000000 (=1) 0], [0
0000000000000 0D0000000D0 (00DDOODO0OO00000D0DOO
0 ”terminal”)] |

ooo (0000, [000,00000(=1)D00000O0 (=1)0],[000D0000O
000000000000D000 (000000000000000”terminal”)]

]

gbobooooobooooboobooboooooobbooboobooboobOoooobooon
gooobooboobooboboboobobboobooboboobooboboobon
gboobgoboobooboboobuoooaoboobobobooboooobooboboa
obooooboooboobooboobooboboooboOobooooobobo=100000000
obobooboboooboobooboobobooobooobooooboooooboOobooobooon
gboobooboooobooog
e neighborhood graph 000 0000000000000 0O0O0O00OODO0O0O0OOOOOOO
[1] F=x"6+3*y~2%x"4+(3*y~4-4*z"2xy~2) *x"2+y"6;
KT6+3%y 2%xx "4+ (3xy " 4-4*z" 2%y 2) *x"2+y "6
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[2] sing(F);
[[0,0,1],[(#0),1,0]]
[3] nbh(F);
[ 1 [0,0,1] [4,-1]1 [[ 1 [2,1] [terminal] ],[ 1 [2,1] [terminal] 1] ]
[ 2 [(#0),1,0] [2,-1] [[ 1 [1,1] [terminal] 1] 1
ooo [0,0,1]00004000000000000020000000000000000
00000 20000000000000 [(#0),1, 0000000000000

e FOUODODOODUDOODOODDOOOODO

00 Section 1.3.2 [sing], page 2

1.3.4 genus

genus(F) = 00 F=00000000000000000O0.
return oooooo

F O00xyzOOODOO

e IO F=00U0O0O0OOOO

° FD@[:L’,y,Z}DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDQ[X,y,Z]DDDDDDDDDDDDDDD@[L%Z]DDDDDDDDDDDDDDD
gbooobdoobooboobobooobooboooobooobo

[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"3-273);

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]]

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

reducible

0o Section 1.4.5 [irr_conic|, page 6

1.3.5 adjointl,adjoint2

adjointl1(F)

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

return oooobooooboobo0OxyzO0OOO0OODOO

F 00 x,yz000000O

e 20000 G=0000 F=00000r00000000000r-100000000 G=0
000 F=0 0 n-2000000 (adjoint curve) 0000n-1 000000 Gy =0,G; =
0,...,G,_.=0000000n2000000000000000 ¢Go+c1Gy+...+
¢n2Gn o (c; 000000)000000adjoint2(F) 0000 n-1 0000000000
00000000000000n-1000000000000000O0n-1000000000
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000000000000 2n-1 00000000000000n-1000000000000
Oadjointli(F) 0000000 ODOO
e II00DODOOODLOODUOODUODDbDODOODOODO
e FOODDDODUUUODODOODDODOOO
[1] adjoint2(x"6+3*y~2%x "4+ (3*y 4-4*z 2%y~ 2) *x"2+y"6) ;
[c2,c3,c4,c6,c7] 5
(c2-c4) *x"4+c3*xy*x "3+ (c2xy " 2+cb*z*y) *x "2+ (c3*y " 3+cT*z*y~2) *x+cd*y~4
[2] adjointl(F);
[c1,c7,c11,c12,c13,¢c15,c16,c17,¢c18,c19,c20] 11
(clxy+(c11-c15+c18-c20) *z) *x"4+(c13*y ~2+cT*zxy+cll*z"2) *x" 3+ (c17*zxy 2+c12*z" 2%y
+c15%273) *x "2+ (c13%2" 2%y " 2+c16%z" 3*y+c18%z"4) xx+c17x2" 3%y~ 2+c19%z"4*y+c20%z"5

0O Section 1.4.7 [restriction|, page 7

1.3.6 intpt

intpt(F) = 0000 F=00O0OO0O0O0O [x,y,z] 000000000 O0O0O0O0OO0OOOO
00000 no integer solution0 0000

return 00000000000 no integer solution.

F 00 x,yz00000O00O00O

e 0000 F=000000 (affine000000)000000000 [x,y,zZ]10000x,y, z
00000D00000000000000000000 no integer solution 0000

e II0DDODDOUDUIDODOODDOD Legendre 000 D0OODOOOOOOOODOOOOODO
000000000 00000o0oo0oUOoOoU0OoOo0DUOOoFOOOOOODOOOOOOOOo
gooon

[1] intpt(22*%x~2-10%y~2+z"2+5*x*y+13*y*x-2*X) ;
[71,-121,473]

[2] intpt(22%x"2-10%y 2+z"2+5xx*y+12%y*x-2z*X) ;
no integer solution

1.3.7 parametrize

parametrize (F)
2 0000 F=00000000000000000000

return ooag

F ooooboobooboobO xy,zO0OOOOOO

e 000D F=0ODOODO 000000000 t 0000 P),Q),R(t) 000 xyz O
00000 S(xy,2),T(xy,z) D000 (xy:z)=(P(t):Q(t):R(t)), t=T(x,y,2)/S(x,y,2)
DDDDDDDDDDDDDparametrize(F) gooouoooooooooonn
[P(t),Q(t),R(t),T(x,y,2z)/S(x,y,2z)] 0000 GCD(P(t),Q(t),R(t))=1 00000
ogogdo P(t),Q(t),R(t)|:||:||:||:||:||:||:|DDDDDDDDDDDDDDDDDDDDDDDD
gooobbobuoooouoboboooobooobobobboobbboobbbboog
ogoooootm

e FOQ[z,y,2]0000000000000000000000000D0000O0O000OO0
0000000000000000000
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[1] parametrize(x"4+(2%y~2-z"2)*x"2+y 4+z"2%y"2);
[-t73-t,t"3-t,t"4+1, (-x"2-y~2) / (z*x+z*y) ]

[2] parametrize((x"2+y~2) "3-4xx"2*y ~2xz"2) ;

heuristic2 failed...

heuristic3 succeed
[32256*t76-133120*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 "~ 2kx "~ 2+1040%y "~ 3%x-256%y"~4)

/ (—-65%x~4+520*y*x "3+ (-65*y~2-32*z*xy) *x "2+ (520%y " 3+256*z*y~2) *x) ]
[3] parametrize(22*x72-10%y~2+z"2+5*xx*y+12%y*x—2z*X) ;
[(220*#6-10) *t "2+ (-22x#6+1) , (37T4*#6-17) ¥t~ 2+ (-22*#6-43) *t,
(220%#6+210) ¥t "2+ (-374*#6+17) *t+22, (-y) / ((22%#6-1) *x+2) ]

oo Section 1.3.4 [genus], page 3

1.4 nooooo

1.4.1 tdeg

tdeg(Poly)
= 000 PolyDOOOOOOOO

return ooonDono

Poly ooo
e 000 PolyODODODOOC
[1] tdeg(u~3+v"3-x*y*z*w) ;
4

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

1.4.2 homzation

homzation (AF)
00 x,yOOUOooooobOOO xyzO0OODOOODOOODO

return U0 x,yzOOOOOO

F 00 x,yOdOOO

e 00 x,yO0OOOOOOOOOKX,yz000000000O0O00000000000x,yOOO
ooooooo

[1] homzation((x"2+4*x"3+6%x"4)-4*x 4*y
+(=2kx—-4%x"2-2%x"3) *y"2+y~4) ;
(—4*y+6%2z) *x "4+ (-2%y " 2+4%z"2) *x"3
+(—4*xzxy~2+273) *x"2-2%2" 2%y " 2*x+z*y "4
[958] homzation(uxv+1);

Input must be polynomial of variable x,y
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1.4.3 random_line

random_line(Pt,B[,Seed])
0 Pt(=[x,y,z]) 0000000000000 0ODOOO

return obd x,yzOOOO
Pt ooooooo
B ooo
Seed ooo
e 0 Pt(=I[x,y,2z])0000000000000000-BO0BOO0O0OOOOOODOOOO
goood

e Seed000D0DO0DO random([Seed]) D0OO0DOO0OOODODO
[1] random_line([0,0,1],1);
xX—-8*y

1.4.4 multia

multia(F,Pt)
00 F=000 Pt(=[x,y,2z])00000000000

return ooD0DOoOoo
F 00 x,yzOOOOOO
Pt ooooooag

e 00 F=000O Pt(=[x,y,2z])00000000000FONOOOOOOOOOOOOOO
0000 Pt0O 00000000000 NOOD F=000 PtOOOOOOOOODOO

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

0

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

4

[3] 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,[1,0,0]);

2

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

1.4.5 irr_conic

irr_conic(F)
00D0o0og Fo Q[x,y,z]DDDDDDDDDDDDD

return ooad

F 00 xyzO0OOOODODOOO
e J0DDDO FO Qr,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+z2"2-x*y-y*2-2%*X) ;
[[1,1], [x"2+(~y-z) *x+y~2-z*y+z~2,1]]
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1.4.6 lissajou

lissajou(M,N)
wx=sin(M0),y=cos(N9) DODODO0O00ODODODOOOOOODODOOO

return U0 xyzOOOOODO

M N 00000000
e z=sin(Mf),y=cos(NP) D0DDODDDDO0DODOOODOODODODOODODOOODD x,y,z00
000000000
[984] lissajou(3,4);
64*x78-128%z"2%x"6+80%z"4*x"4-16%*z"6*x"2+16%z" 2%y "6
—24%z74xy " 4+9%Zz"6xy "2
[985] lissajou(2,7);
4096*x"14-14336%z"2*%x"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(4,List)
s o000o0oo0o0oo0oo0oobo0oboooooboobooooOoooon

return ooooboooobob0xyzOOOOODO

A adjointl,adjoint20000000000000O0O0DOOO0ODOOO0ODOD xy,z0
ooooo

List 0 [x,y,z]0OOOOOOO

e adjointl,adjoint20 00000000000 OOO0OO0OOOOOOListO0000OOOO
000000000000000000000000000 QUUOO0DO0DO0DOO0DOOoOO
goboobooboobobooooobooooboobooooboobooon

e ListODOUIDOOOOOintersectd sing 000000000000 OOOOOOOO
o0 (undefined) [adjoint1], page (undefined)
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