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1 doogoogon

1.1 00U

gbogobodbooobooboobooobobboboobooboobooboboon
gbbodgboobbooboobbooboobbooobooboo

e 2000000ODOO

o LIODODOO

e neighborhood graphD U D OO O0OOOOOOOODOODOODOODOODOODOODNO treel
e ODODOODODO

e J000O (adjoint curves)

e JOUODODOODOO

o LHUODUODLOOUDLOLUODLDOODLOOLDOODLDOO
gooobooobooboboboboooooooooboboooobooboobobooon

gobobooboooobobuooobbobooobobooooibbd xyz00OOOOOOOOO
gooooo

1.2 Notation

gboooboboobodoboooboobooobbooooon

e U [x,y,z] 000000O0ODOODODDD (xy2z2) 00000000000 O0O0O0O2z=0
ubobodobid z=1000000000000000

e QUIODODODQEIUIOIDOODODODOODODOOODO

1.3 0000

1.3.1 intersect

intersect(F,G)
2200 F=0,G=0000000000O0DOOODOOO.

return goo

FG O0xyz0OOODOOO

e 200 F=0,G=0000 [x,y,z]OODOOOOOO0O00OO

e FGUOUOUUUODDODDODDOOOOO
[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#4AT3+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-z"2) *x+y~3-z"2%*y) ;
***two curve have common components*x
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1.3.2 sing

sing(F) 00 F=00000000000000000O0O.
return aggdod

F 00 xyzO0OOOOO

e 0 F=00000 [x,y,2z]0 F,(z,y,2) = Fy(z,y,2) = F.(x,y,2) =00000000
ogooooooooa
e FOODOOODOODOODOOODOOODOOODOOOODDOOODODOOOOOOODOOOmm
[1] sing(16*x~6-24%z"2%x"4+9%z"4*x"2+4x2" 2%y ~4-4%z"4*y~2) ;
[[0,0,1],[(#4),0,1],[1/2, (#3),1],[-1/2, (#3),1]1,[0,1,01]
[2] defpoly(alg(3));
2xt#372-1
[3] defpoly(alg(4));
Axt#4°2-3
[4] sing((x-y)*(y~2-x*z));
(f1,1,1],[0,0,1]]
[6] sing((x-y) "2x(y~2-x*z));
*kkArgument has multiple divisorx x

0o 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 00 00O

return oon

F 00 xyz000000

e 00O F=0 O neigborhood graph 00 0 00O OO O OO neighborhood graph 00O 0O 0O O
000000000000 00000000000 tree00000000D0O0OO0ODODO
000000000000 00o00ooOoooooo0ooooDoooDOoooDooDog
oooooo
ooo [0DOOO0O,0000,[000,00000 (=H)ooO0O0O0O0O (=1)0O],[O

0000000oooOoO0o0o0o0o0ooooOoO0O0 (boooooobooo
00 00O ”terminal”)] |

0oo (0000, [000,00000 (=1)0000000 (=1)0], [0000
00000000o0oOo0O00000o0D (boooooooUobooo
0 ”terminal”)] |

gobooboobbooboobbooboobboobooboooooboooobooo
gobodgboobbooboobbooboobbooboobooobooboo
gboboboboboboobobobobooboobobobooboboooboobooon
gobodboobbooboobbooboobbooboobooobooobooo
gbobod=1g0oboobobooobooobooobooooboboobobooono
goboobooobbooboooboooboobooobobooooanooo

e neighborhood graph OO0 OOO0OOOOOO0OOODODOOCCOOODLOOOOOODDODO
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[1] F=x"6+3%y~2%x"4+(3*y~4-4*z"2xy~2) *x"2+y"6;

XT6+3%y " 2xx "4+ (3*yT4-4%2" 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]l ],[ 1 [2,1] [terminal] 1] 1]

[ 2 [(#0),1,0] [2,-1] [[ 1 [1,1] [terminal] 1] ]
000 [0,0,1] 0000400000000000002000000000000A0
00000000 20000000000000 [#o),1,0]J00000000000A0

e FOUOODOOUDODOOODOODODOO
00 Section 1.3.2 [sing], page 2

1.3.4 genus

genus(F) U0 F=0U0000000D0O0ODOODODODO.
return oOoOOnOnO

F 00 xyz0OOOOO
e 00 F=00O000O0OO

e FOQz,y,-] 0000000000000000000000000000DO00D
00000000Qxyz 000000000000000Q[z,y,2] 00000000
0000000000000 0000000000000000000000000

[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"3-2"3);

1

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

-1

[4] fctr(x™2+y~2+z"2-x*y-y*z-z*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

0oogd Section 1.4.5 [irr_conic], page 7
1.3.5 adjointl,adjoint2

adjoint1(F)

adjoint2(F)
» 000000 F=00O n1 02000000 (adjoint curve) O OO
(n=deg(F))0

return 000000000000 00xyz000000
F O0xyz000OOO
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e -2 0000 G=00OD0U F=0OOODOr00000000CO0D0Tr-1000000
00 G=0000 F=0 0 n2000000 (adjoint curve) 000 0On-1 00000
0Gyo=0G =0,....G,.,=0000000n2000000000000000
coGo+c1Gi+...+ ¢, 2G, 2 (; D00000)00000O0adjoint2(F) 0000 n-1
0000000000000 00000000000n-1 0000000000000
O0O0On1000000D00COO0O0000DODOCDO2n- 100000000000
O00n-1000000000000Oadjointi(F)00000O0ODOOOO
e JJ00DDDODOODOODUDDODDDDOODOOOOO
e FOOOODODDOODOOOOOOODOD
[1] adjoint2(x"6+3%y " 2xx"4+(3*y 4-4*z" 2%y 2) *x"2+y~6) ;
[c2,c3,c4,c6,c7] 5
(c2-c4) *x"4+c3xy*x "3+ (c2xy " 2+cb*z*y) xx "2+ (c3*y " 3+cT*z*y~2) *x+cd*xy 4
[2] adjointl(F);
[c1,c7,c11,c12,c13,c15,c16,c17,c18,c19,c20] 11
(cl*xy+(cll-c15+c18-c20) *z) *x "4+ (c13*y " 2+cT*xzxy+cll*z"2) *x "3+ (c17*z*y 2+cl2%z 2%y
+c15%z73) *x"2+(c13%z" 2%y~ 2+c16%z " 3*xy+c18%z~4) xx+c17*z" 3%y~ 2+c19*z " 4*y+c20%z"5

oo Section 1.4.7 [restriction], page 7

1.3.6 intpt

intpt(F) = 0000 F=000000 [x,y,zl] OODO0OOODOOOOODOODOODOO
000000 no integer solutionl U O[O

return U000l ObObO0OO no integer solution.

F 00xyz00OOODOOOOO

e JOUDF=000000 (afine000000)00000OO0DOOO [x,y,z]0000x,y,
zUUOOUOOOOO0OOO0bO00obo0ubUdU0dbU0O0U no integer solution O OO
e JIOUDOUUDUUDUODLOUUODUO LegendreJ D OO OUODOODOOODOODO
gbobobooboooboboooobooooboooooooooorooooooon
obooboooooood
[1] intpt(22*%x"2-10%y~2+z"2+5*x*y+13*y*x-2*X) ;
[71,-121,473]
[2] intpt(22%x72-10%y~2+z" 2+5*x*y+12*%y*x—Z*X) ;
no integer solution

1.3.7 parametrize

parametrize(F)

0000 F=000000000000000O000000
return gdd
F oboboboobobooboxyz000000O0

e 0000 F=00OOD0 000000000 t0000 P(t),Q(t),R(t) 000 x,y,z0
00000 Skyz),Txyz) 0000 (xyz)=(P(t):Q(t):R(t), t=T(xy.z)/S(xyz)
0000000000000 parametrize(F) 00 0000000000000
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(P(t),Q(t),R(t),T(x,y,2)/S(x,y,2)] 0000 GCD(P(t),Q(t),R(t))=1 00000
000D P(t),Q(t),R(t) 0000000000000 00D0000000000DO
goooooooooooooooooooooooooooooboooboooobooo
gooooooooooooO

o '[J Z?Lv,y,z][][][]ﬂ Oddooooooooobooooooobooooooooon
odoo0ooooooooooooobooooao

[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) "3-4*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*xt~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*x7~2-10%y~2+z"2+5xx*y+12%y*x—-2z*X) ;
[(220*#6-10) ¥t "2+ (-22%#6+1) , (3T4*#6-17) ¥t "2+ (-22x#6-43) *t,
(220*#6+210) *t "2+ (=374*#6+17) xt+22, (-y) / ((22*#6-1) *x+2) ]

oo Section 1.3.4 [genus], page 3

1.4 DOO0OO0OO

1.4.1 tdeg

tdeg(Poly)
= 000 PolyOODOGOGOOOO

return oOoOOnOn
Poly goo

e JUO PolyUDODOOOO

[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)
s 00xyOOOOOOOOOOx,yzO0OOOOOOOGOQOnO
return U0 xyzOOOOOO

F 00 xyOdOOO
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e N0xyODOOODOUODDOO xyz00OOODOOO0OOODOODOODODOODODO xy
ooooOoooooon
[1] homzation((x"2+4*x~3+6%x"4)-4*x"4xy
+(—2%x-4%x"2-2%x"3) *y " 2+y~4) ;
(—4xy+6%z) xx "4+ (-2xy " 2+4%2"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

1.4.3 random_1line

random_line(Pt,B[,Seed])
» 0 Pt(=[x,y,2z]) 0000000000000 OOOO

return 00 xyz0OOOO

Pt gooogooo

B goo

Seed ooo

e 0 Pt(=I[x,y,2z]) 0000000000000 OOO-BOO0BOOOOOOOOOOO
gooooon

e SeedJ00D0D0OO random([Seed)) OO OO0DOO0DOOOO
[1] random_line([0,0,1],1);
xX—8%y

1.4.4 multia

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

return oooOoOooa
F O0xyzOOOODOO

Pt goooooo

e U0 F=000 Pt(=I[x,y,z]) 0000000000 FONOODOOOOOODOOO
ooboodob ptO0O0D0OOO0ODOOODONOOO F=0UOO PtODOOOODOO
oo

[1] multia((4*xy~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%z"6,[0,0,1]);

0

[2] multia((4*y~2+4xz2"2)*x"4+8%2z"3%x"3+8*2" 2%y~ 2xx"2-8%z 5*x+
4%z 4xy~2-4%z"~6,[0,1,0]);

4

[3] multia((4*y~2+4*z"2)*x"4+8%z"3*xX"3+8%z2" 2%y~ 2%x"2-8xz 5*x+
4%z~ 4xy~2-4%z"6,[1,0,0]);

2

OQd 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) o
000000 FO Qlr,y,2) 00000000O0O0ODOOO

return goao

F 00 xyz0000000O00O

e 000000 FO Q[z,y,2] 000000 irreducibled 000000 reducible O
0ooo
[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*z-z*X) ;
[[1,1], [x"2+(~y-2z) *x+y " 2-z*y+z"2,1]]

1.4.6 lissajou

lissajou(M,N)
iz =sin(Mf),y =cos(N) 00 D0DO0DO0DO0D0D0D0D0D000

return U0 xyzOOOOOO

M N gpooboooog

e z=sin(Mf),y=cos(NO) OODDODOODOUDOODOOOODOOOOOODOOOO x,y,z
gbobogboogobooo

[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*xy "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+40%z" 12%x"2+4*z" 10%y~4-4*z"12%y "2

1.4.7 restriction

restriction(4,List)
0000000000000 00o0o0ooooooooooooOon

return 000000000000 xyz000000

A adjointl,adjoint20 00 0000000000000 O0O0O0O0O00000 x,y,z
oooooQ

List 0 [x,y,z]0000000

e adjointl,adjoint20 000000000000 0O0O0OO0OO0O0O0O0OLIstDDO0O0O0
oooooooobooogooooobobooooooooboboooUUouoooboDon
gooobooobobooboobooobobooboboobooboboobo

e ListUOUODOUODOUOOintersectl sing U 0O 0OO0OO0OOOOOODOODOODOO
oo (undefined) [adjointl1], page (undefined)
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