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On Numerical Types of Algebraic Plane Curves

Shigenori Terashima’

In this paper, Terashima studied algebraic plane curves from the viewpoint of birational geom-
etry of pairs in which a surface S and a curve D are denoted together like (S, D). The porpose
of this paper is to investigate the relation between the pairs (P?,C) which satisfy Noether’s
counter inequality and the pairs (X, D) which are #minimal models. Moreover, Terashima lists
the possible numerical types of plane curves on P? which satisfy Noether’s counter inequality
and visualizes the relations of some pairs of invariants of the possible types.
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#include<stdio.h>

#define MAX 171//00000000000CO0ODODOOODOOOODODO 2000 g=00000
0oO0bOOoogopricyDOooonO

void paint(int start, int paint, int nul[l);

void printType(FILE *fp,int d, int nu(]l);//0000000000000

int backTrack(int nul]);//000000000000O0COOCOOO

void otherSingulars(FILE *fp,int d,int start, int nul[]);//000 30000000
000000000000 0000o00oDbOonD ge=00000

int culculate_g(int d, int nu(l);//00 gO0O0O

int culculate_zz(int 4, int null);//Z"2000

int culculate_DD(int d, int null);//D 2000

int depth;//000000000000CCO

int main(void){

int i,j,k,1;//0000

int d=3;

int g,zz,DD;

int sigma;//cC

int nu[MAX];//000000MAXODOOCOOOOOO.ge=00000000
int nuO,nul,nu2;//000000000000000O3
FILE *fp;

fp=fopen("DDzz_31.csv","w");

if (fp==NULL){

printf("Can’t open file DDzz_31.csv");
exit(1);
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¥
while(d<=20){//00000

for (nu0=2;nu0<=d-2;nul0++){
for(nul=1;nul<=nul;nul++){

for (nu2=1;nu2<=nul;nu2++){

if (d>=nul0+nul+nu2){

nu[0]=nul0,nul1]=nul,nul2]=nu2;
for(i=3;i<MAX;i++){//00 00000000 100000
nulil=1;

}

//printType(d,nu);//0 000000000 100000
g=culculate_g(d,nu);//000001000000000000D0 100 g<00000O
zz=culculate_zz(d,nu);

DD=culculate_DD(d,nu) ;

if(g>=0){//00 00000000
printf("d = %d, depth=%d, g=%d, z 2=%d, D~2=%d\n",d,depth,g,zz,DD);//0 0 ,2°2,D"2
ODoo0ooono

fprintf (fp,"%d,%d,%d,",g,DD,zz);//00 g 0000000000 ADOOOD 20 BOO
O0z-20c¢cO000000
printType(fp,d,nu);//000000000000000000000000000000DO
0000000

}

if(nul2]>D){//mu(2] 0000000000 OOC0O0O0OO0O
depth=0;

otherSingulars(fp,d,3,nu);

+

S s oI

d++;
printf("now d = %d\n",d);//000000000
+

fclose(fp);

return O;
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void printType(FILE *fp,int d,int nu[]){//00000000000000000O0O
int i;
fprintf (fp," [%d;%d %d %d",d,nul0],nul1],nul2]);//0000000
for(i=3;i<MAX;i++){
if(nulil==1) break;//1 000000000000 ,10000000000
fprintf(fp," %d",nulil);
}

fprintf(fp,"]1\n");//0000000

void otherSingulars(FILE *fp, int d,int start,int nul]){//nulOlnu(i]lnu(2] 000
OO00000DO0O0OD0OO0O00O00D0O0 printType0 000000

int i;

int g, zz, DD;

int sigma;//0

depth++;//0 000000000000 0OO0OO0O

while(start<MAX){//000000000O00OOCOO
nul[start]++;//000 10000
g=culculate_g(d,nu);

zz=culculate_zz(d,nu);

DD=culculate_DD(d,nu);

if(g>=0){//00 o0 000O0OOOOOOO

printf("d = %d, depth=%d, g=%d, z"2=%d, D~2=)d\n",d,depth,g,zz,DD);//000000
ogoogao

fprintf (£p,"%d,%d,%d,",g,DD,zz) ;

printType(fp,d,nu);//000000O

break;//00 nuld0000000000000000000O0O0whileOOOOOOO0O

}

start++;//000 nuli]l O
}

start=backTrack(nw);//0 0000000000 O0OO0ODOO0OO0ODOOOOOODOOO
OboDbOo0dDbD0d startU

if(start>2){//nu(2] 0000000 0O0O0O0OODO
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for(i=start+1;i<MAX;i++){//000000000 10000100000
nulil=1;

}

otherSingulars(fp,d,start,nu);//000000

}

//m2] 0000000000000 nul0lnul1lnul(2] O

int backTrack(int nu[]){//000 i00000000OO0ODOOOODOOOOOOOOOO
doooooooooad

int i;//0000

int start;//00000000000D00O0O0O

for(i=MAX-1;i>=2;i--){//0000 100000

start=i;

if(nuli] '=nuli-1]) break;

}

return start;

}

int culculate_g(int d, int nu(]){//00 gO0O0O
int sum=0;//Signa 0000000

int i;//0000

int g;//00

for(i=0;i<MAX;i++){

if (nulil==1) break;//0000000000000O0
sum=sum+nu [i]*(nulil-1)/2;

}

g=(d-1)*(d-2) /2-sum;

return g;

}

int culculate_zz(int 4, int nul[]){//Z"20 zZhat"2000000
int zz;//Z2°200000

int sum=0;//00 000000

int i;//0000

for(i=0;i<MAX;i++){

if (nulil==1) break;//0000000000000OO0
sum=sum+(nuli]-1)*(nuli]-1);

}

zz=(d-3)*(d-3) —sum;
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return zz;

}

int culculate_DD(int d, int nul[]){//d-nu0-nui=1000000D 20 Dhat~200 0O
int DD;//D"2

int sum=0;//signa 0000000

int i;//0000

for(i=0;i<MAX;i++){

if (nulil==1) break;//000000000000O0O

sum=sum+nu [i]*nu[i];

}

DD=d*d-sum;

if (d-nu[0]-nul1]==1){//d-nu0-nul=1 00000000 D*2=Dhat~2+1 000
DD++;

}

return DD;

}

8 Uuobboon

00000000000000.9=0,-15<D*<-50000000.

9 OUboobood

ogobooobooooooooboooobooboboooboooooooooooon.
000 a:=49g—4—-D*0A:=7?>-g+10w:=3g—-3—-D*0Q:=322—-4¢g+40000.
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c=1800000001000000000000.
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cO0O |RGBl6OOOO
4 ff0000
5 ff6600
6 ffaa00
7 {100
8 9900
9 00ff00
10 00ff66
11 00ffcc
12 0099fF
13 0033ff
14 3300fF
15 9900ff
16 ffooff
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18 ff0033

gboboboboboboboboboboboboboboboboboboboboo
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