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| WAR I

1.1 =k

1. £FK P=(a+b+c)/2

. E#R S=aHa/2=absin(C)/2=sqrt(P(P-a)(P-b)(P-c))

. P4 Ma=sqrt(2(b"2+c"2)-a*2)/2=sqrt(b"2+c"2+2bccos(A))/2

. B4 Ta=sqrt(bc((b+c)*2-a”2))/(b+c)=2bccos(A/2)/(b+c)

. 3%% Ha=bsin(C)=csin(B)=sqrt(b"2-((a”2+b"2-c"2)/(2a))"2)

. AtIEA*1F r=S/P=asin(B/2)sin(C/2)/sin((B+C)/2)
=4Rsin(A/2)sin(B/2)sin(C/2)=sqrt((P-a)(P-b)(P-c)/P)
=Ptan(A/2)tan(B/2)tan(C/2)

7. 9MEEF 12 R=abc/(4S)=a/(2sin(A))=b/(2sin(B))=c/(2sin(C))

1.2 PUih

OO0k~ WN

D1,D2 AXNARL M WAL SIEL A ANRLERA
1. ah2+br2+ch2+dr2=D1/2+D2/2+4 M2

2. S=D1D2sin(A)/2

(AT ER AR R)

3. ac+bd=D1D2

4. S=sqrt((P-a)(P-b)(P-c)(P-d)),P ¥ E

1.3 1IE n 0%

R AIMEREFZ r AARIEF1Z

1. A A=2PI/n

2. A C=(n-2)Pl/n

3. 11K a=2sqgrt(R"2-r"2)=2Rsin(A/2)=2rtan(A/2)

4. HFR S=nar/2=nr"2tan(A/2)=nR"2sin(A)/2=na”"2/(4tan(A/2))



1.4 [H]

3K 1=rA

. 5% 1K a=2sqrt(2hr-h"2)=2rsin(A/2)

. BFE h=r-sqrt(r’2-a2/4)=r(1-cos(A/2))=atan(A/4)/2
. BRERR S1=rl/2=r"2A/2

. SH2ER S2=(rl-a(r-h))/2=r"2(A-sin(A))/2

1.5 B

ar~r OON -~

—

AR V=AhA HIEER,h S
. MEFR S=lp,| %K, p hEEEAK
. 2| T=S+2A

w N

1.6 &

1. 152 V=Ah/3 A AIRER,h IS
(CAT 3 IEMREE)

2. MER S=Ip/2,| hidE,p AEEREK
3. £2E T=S+A

1.7 B&

1. 4K V=(A1+A2+sqrt(A1A2))h/3,A1.A2 1 E FIEE h S
(LA FRIERSE)

2. fUER S=(p1+p2)li2,p1.p2 A L FREARK,| AFS

3. £ T=S+A1+A2

1.8 [EHE

1. MIEFR S=2PIrh
2. 2 T=2PIr(h+r)
3. kT2 V=PIr*2h



1.9 E§E

1. B4 |=sqrt(h*2+r2)
2. =R S=Plrl

3. 2@ T=PIr(l+r)

4. {AF2 V=PIr*2h/3

1.10 @&

1. 4% |=sqrt(h"2+(r1-r2)"2)

2. fEFR S=PI(r1+r2)|

3. £ T=PIr1(I+r1)+PIr2(I+r2)
4. 3R V=PI(r1A2+r2/2+r1r2)h/3

1.11 K

1. 2ER T=4PIr"2
2. A3 V=4PIr"3/3

1.12 K&

1. fMIEFR S=2PIrh
2. 2@ T=PI(2rh+r1/2+r2"2)
3. {KFR V=PIh(3(r1A2+r22)+hA2)/6

1.13 BREH

1. 2@ T=PIr(2h+r0),h HIXESF,r0 HIXBREF1F
2. A3 V=2PIr"2h/3



2LELS4ER

2.0 IR

IEEHEXSBEX
#include<stdio.h>
#include<string.h>
#include<stdlib.h>
#include <math.h>
#define eps 1e-8
#define zero(x) (((x)>0?2(x):-(x))<eps)
struct point
{

double x,y;
55
struct line
{

point a,b;

¥

//3T$& cross product (P1-P0)x(P2-P0)
double xmult(point p1,point p2,point p0)
{
return (p1.x-p0.x)*(p2.y-p0.y)-(p2.x-p0.x)*(p1.y-p0.y);
H
double xmult(double x1,double y1,double x2,double y2,double x0,double y0)

{
return (x1-x0)*(y2-y0)-(x2-x0)*(y1-y0);

//i+ % dot product (P1-P0).(P2-P0)
double dmult(point p1,point p2,point p0)
{
return (p1.x-p0.x)*(p2.x-p0.x)+(p1.y-p0.y)*(p2.y-p0.y);
H
double dmult(double x1,double y1,double x2,double y2,double x0,double y0)

{
return (x1-x0)*(x2-x0)+(y1-y0)*(y2-y0);



/P RBERS
double distance(point p1,point p2)

{

return sqrt((pl.x-p2.x)*(p1.x-p2.x)+(pl.y-p2.y)*(pl.y-p2.y));
}
double distance(double x1,double y1,double x2,double y2)

{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));

21 H=RERHE

int dots_inline(point p1,point p2,point p3)
{

return zero(xmult(p1,p2,p3));

22 IR ERELER L

IARREELE L AERS (THARHIEOER)
int dot_online_in(point p,line 1)
{
return zero(xmult(p,l.a,1.b))&&(l.a.x-p.x)*(Lb.x-p.x)<eps&&(l.a.y-p.y)*(Lb.y-p.y)<eps;
H
int dot_online_in(point p,point 11,point 12)
{
return zero(xmult(p,11,12))&&(11.x-p.x)*(12.x-p.x)<eps&&(11.y-p.y)*(12.y-p.y)<eps;
H
HFIR £
int dot_online ex(point p,line 1)
{
return dot_online_in(p,l)&&(1zero(p.x-1.a.x)||!zero(p.y-1.a.y))
&&(1zero(p.x-1.b.x)||!zero(p.y-1.b.y));



2.3 FIMTP R TELLERBYE —

IR RELERFM, REELER L3R M 0
int same_side(point pl,point p2,line 1)

{

return xmult(l.a,p1,L.b)*xmult(l.a,p2,l.b)>eps;

}

int same_side(point p1l,point p2,point 11,point 12)

{
return xmult(11,p1,12)*xmult(11,p2,12)>eps;

}

2.4 MR R R B ELER R

IR RTELLER M, RTELRER iR [E 0
int opposite_side(point p1,point p2,line 1)
{
return xmult(l.a,p1,l.b)*xmult(l.a,p2,l.b)<-eps;
H
int opposite_side(point p1,point p2,point 11,point 12)
{
return xmult(11,p1,12)*xmult(11,p2,12)<-eps;
H

2.5 RRXFELEHINHR

Il RRFELEHINMEAR / by Iyt
/ERR: AT#H=E
/BT AR REE 4 ERRIAR "R, BRRERAME,
point symmetric_point(point p1, point 11, point 12)
{
point ret;
if (11.x > 12.x - eps && 11.x <12.x + eps)
{
ret.x = (2 *11.x - pl.x);
ret.y =pl.y;
H



else

{
double k=(11.y-12.y )/ (11.x - 12.x);
ret.x = (2*¥k*k*11.x + 2¥k*pl.y - 2¥k*1l.y - k*k*pl.x + pl.x) / (1 + k*k);
rety =pl.y - (retx -pl.x)/k;

}

return ret;

}

2.7 FIRT P LR ER R B

2.7.1 AR

/ITE X R
struct Point
{
double x;
double y;
IR

typedef struct Point point;

/X
double multi(point p0, point p1, point p2)
{
return ( pl.x - p0.x )*( p2.y - p0.y )-( p2.x - p0.x )*( pl.y - p0.y );
}

//FBZR ] true, BN 9 false, ¥z O AL ERR IR =

bool isIntersected(point s1,point el, point s2,point e2)

{

return (max(sl.x,el.x) >= min(s2.x,e2.x)) &&

(max(s2.x,e2.x) >=min(sl.x,el.x)) &&
(max(sl.y,el.y) >=min(s2.y,e2.y)) &&
(max(s2.y,e2.y) >=min(sl.y,el.y)) &&
(multi(s1,s2,el)*multi(s1,el,e2)>0) &&
(multi(s2,s1,e2)*multi(s2,e2,e1)>0);



2.7.2 NEHRR

IFIFREERER, Bk RBIES
int intersect_in(line u,line v)
{
if ('dots_inline(u.a,u.b,v.a)||!dots_inline(u.a,u.b,v.b))
return !same_side(u.a,u.b,v)&&!same_side(v.a,v.b,u);
return dot_online in(u.a,v)||dot_online_in(u.b,v)||dot online_in(v.a,u)||dot online_in(v.b,u);
H
int intersect_in(point ul,point u2,point v1,point v2)
{
if ('dots_inline(ul,u2,v1)||!dots_inline(ul,u2,v2))
return !same_side(ul,u2,v1,v2)&&!same_side(v1,v2,ul,u2);
return  dot online in(ul,vl,v2)||dot online in(u2,v1,v2)||dot online in(v1,ul,u2)||
dot_online in(v2,ul,u2);

}

IIFIR&EER A B ERRMEBIES
int intersect_ex(line u,line v)
{
return opposite_side(u.a,u.b,v)&&opposite_side(v.a,v.b,u);
H

int intersect_ex(point ul,point u2,point v1,point v2)

{
return opposite_side(ul,u2,v1,v2)&&opposite_side(v1,v2,ul,u2);

2.8 RMFELHRZN

IHTRBESR R EREAHMELETTT!
IEBRRRERBIMIZERER(ERTREBHEHREFT!)
point intersection(point ul,point u2,point v1,point v2)
{
point ret=ul;
double t=((ul.x-v1.x)*(vl.y-v2.y)-(ul.y-v1.y)*(v1.x-v2.x))
/((ul.x-u2.x)*(vl.y-v2.y)-(ul.y-u2.y)*(vl.x-v2.x));
ret.x+=(u2.x-ul.x)*t;
ret.y+=(u2.y-ul.y)*t;

return ret;



2.9 REIE&HRIOIER

point ptoline(point p,point 11,point 12)
{

point t=p;
tx+=11.y-12.y,t.y+=12.x-11.x;
return intersection(p,t,11,12);

210 RBILERRIRIAEEE

point ptoseg(point p,point 11,point 12)
{

point t=p;
tx+=11.y-12.y,t.y+=12.x-11 x;
if (xmult(11,t,p)*xmult(12,t,p)>eps)
return distance(p,l1)<distance(p,12)?11:12;

return intersection(p,t,11,12);

3.210%

3.0 FIZZReRE

#include <stdlib.h>
#include<stdio.h>
#include<string.h>
#include <math.h>
#define MAXN 1000

lloffset ) 2 TR LIRHVBRALEIHE
#define offset 10000
#define eps 1e-8

IR REHE 0



#define zero(x) (((x)>0?(x):-(x))<eps)

1FE REFIRR A
#define _sign(x) ((x)>eps?1:((x)<-eps?2:0))

HTEX R
struct point
{

double x,y;
}PUMAXN J;

IITEX 4R E8
struct line
{

point a,b;

3

IR
double xmult(point p1,point p2,point p0)
{
return (p1.x-p0.x)*(p2.y-p0.y)-(p2.x-p0.x)*(p1.y-p0.y);
}

A HIERBROBIAN

IAIE D Z 0K, NIRRT 3OS H4ad , A IFEMA R & RO ZAKIRE 1, BMNERE
0
int is_convex(int n,point* p)
{

int1,s[3]={1,1,1};

for (i=0;i<n&&s[1]|s[2];i++)

s[_sign(xmult(p[(i+1)%n],p[(i+2)%n],p[i]))]=0;
return s[1]|s[2];

}

AT, TRIRIRE a3 HEH, AR FHEMSLHE ROBBFRE 1, ENRE 0
intis_convex_v2(int n,point* p)
{
int1,s[3]={1,1,1};
for (i=0;i<n&&s[0]&&s[1][s[2];1++)
s[_sign(xmult(p[(i+1)%n],p[(i+2)%n],p[i]))]=0;



return s[0]&&s[1]]s[2];
¥

32 FIERBRBESANA

IFREASZDRAHBORN LRHRE 1, PREOSIORIMNER 0
int inside_convex(point g,int n,point* p)
{
int ,8[3]={1,1,1};
for (i=0;i<n&&s[1]|s[2];1++)
s[_sign(xmult(p[(i+1)%n],q,p[i]))]=0;
return s[1]|s[2];

}

/[ RS E O B NIR E 1,7 EeE ™ EESMRE 0
int inside_convex_v2(point g,int n,point* p)
{
int ,8[3]={1,1,1};
for (i=0;i<n&&s[0]&&s[1][s[2];1++)
s[_sign(xmult(p[(i+1)%n],q,p[i]))]=0;
return s[0]&&s[1]|s[2];
}

IIHIREERZ AR R, T RN £ 2 £ H
/lon_edge RRMTEZiDRZiA ERFHIREE, offset 1B ihFS 4445 LR, FEARIERIRE 1, =%
FESMRE 0
int inside_polygon(point q,int n,point* p,int on_edge=2)
{
point q2;
int i=0,count;
while (i<n)
for (count=i=0,q2.x=rand()+offset,q2.y=rand()+offset;i<n;i++)
{
if (zero(xmult(q,p[i],p[(i+1)%n]))&&(p[i].x-q.x)*(p[(i+1)%n].x-q.x)<eps
&&(p[i].y-q.y)*(p[(i+1)%n].y-q.y)<eps)
return on_edge;

else if (zero(xmult(q,q2,p[i])))
break;

else if (xmult(q,p[i],q2)*xmult(q,p[(i+1)%n],q2)<-eps&&



xmult(p[i],q,p[(i+1)%n])*xmult(p[i],q2,p[(i+1)%n])<-eps)
count++;

}

return count&1;

3.3 HE—FRERREE— MBS AKA

/TR R
inline int opposite_side(point p1,point p2,point 11,point 12)
{
return xmult(11,p1,12)*xmult(11,p2,12)<-eps;
}
inline int dot_online in(point p,point 11,point 12)

{
return zero(xmult(p,11,12))&&(11.x-p.x)*(12.x-p.x)<eps&&(11.y-p.y)*(12.y-p.y)<eps;

/IR ERTEERE B30, TH R R IIRET £ 28 BT £ 45 HH, 530 SR E 1
int inside_polygon(point 11,point 12,int n,point™* p)
{
point tfMAXN],tt;
int 1,j,k=0;
if (linside_polygon(11,n,p)||!inside_polygon(12,n,p))
return 0;
for (i=0;i<n;i++)
{
if (opposite_side(11,12,p[i],p[(i+1)%n])&&opposite_side(p[i],p[(i+1)%n],11,12))
return O;
else if (dot_online_in(11,p[i],p[(i+1)%n]))
t[k++]=11;
else if (dot_online_in(12,p[i],p[(i+1)%n]))
t[k++]=12;
else if (dot_online_in(p[i],11,12))
tlk++1=p[il;
H
for (i=0;i<k;i++)
for (j=i+1;j<k;j++)
{
ttx=(t[i].x+t[j].x)/2;
tt.y=(t[i].y+t[j].y)/2;



if (linside_polygon(tt,n,p))
return O;

}

return 1;

4.= 8%

4.0 TR

#include <math.h>
#include <string.h>
#include <stdlib.h>
#include<stdio.h>
HTEX R
struct point
{

double x,y;
¥
typedef struct point point;

ITEXEE%
struct line
{
point a,b;
¥
typedef struct line line;
/IPArRIRERS
double distance(point p1,point p2)
{
return sqrt((pl.x-p2.x)*(p1.x-p2.x)+(pl.y-p2.y)*(pl.y-p2.y));
}
IIFELRR R
point intersection(line u,line v)
{
point ret=u.a;
double t=((u.a.x-v.a.x)*(v.a.y-v.b.y)-(u.a.y-v.a.y)*(v.a.x-v.b.x))
/((n.a.x-w.b.x)*(v.a.y-v.b.y)-(u.a.y-u.b.y)*(v.a.x-v.b.x));



ret.x+=(u.b.x-u.a.x)*t;
ret.y+=(u.b.y-u.a.y)*t;

return ret;

4.1 R=AFEHIMD

point circumcenter(point a,point b,point c)

{
line u,v;
u.a.x=(a.xtb.x)/2;
u.a.y=(a.y+tb.y)/2;
u.b.x=u.a.x-a.y+b.y;
u.b.y=u.a.y+a.x-b.x;
v.a.x=(a.x+c.x)/2;
va.y=(a.y+c.y)/2;
v.b.x=v.a.x-a.y+c.y;
v.b.y=va.yta.x-c.x;

return intersection(u,v);

4.2 R=FAFAL

point incenter(point a,point b,point c)
{
line u,v;
double m,n;
u.a=a;
m=atan2(b.y-a.y,b.x-a.x);
n=atan2(c.y-a.y,c.Xx-a.Xx);
u.b.x=u.a.x+tcos((m+n)/2);
u.b.y=u.a.y+sin((m+n)/2);
v.a=b;
m=atan2(a.y-b.y,a.x-b.x);
n=atan2(c.y-b.y,c.x-b.x);
v.b.x=v.a.x+cos((m+n)/2);

v.b.y=v.a.y+sin((m+n)/2);



return intersection(u,v);

4.3 R=FAMEL

point perpencenter(point a,point b,point c)
{
line u,v;
u.a=c;
u.b.x=u.a.x-a.y+b.y;
u.b.y=u.a.y+a.x-b.x;
v.a=b;
v.b.x=v.a.x-a.y+c.y;
v.b.y=v.a.yta.x-c.x;

return intersection(u,v);

5.0 TR

#include <math.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#define eps 1e-8
struct point
{
double x,y;
1
typedef struct point point;
double xmult(point p1,point p2,point p0)
{
return (p1.x-p0.x)*(p2.y-p0.y)-(p2.x-p0.x)*(p1.y-p0.y);
}
double distance(point p1,point p2)

{



return sqrt((pl.x-p2.x)*(p1.x-p2.x)+(pl.y-p2.y)*(pl.y-p2.y));
}
IIREIELLHIEERE
double disptoline(point p,point 11,point 12)
{
return fabs(xmult(p,11,12))/distance(11,12);
}
IIRFAE L3R
point intersection(point ul,point u2,point v1,point v2)
{
point ret=ul;
double t=((ul.x-v1.x)*(vl.y-v2.y)-(ul.y-v1.y)*(vl.x-v2.x))
/((ul.x-u2.x)*(vl.y-v2.y)-(ul.y-u2.y)*(vl.x-v2.x));
ret.x+=(u2.x-ul.x)*t;
ret.y+=(u2.y-ul.y)*t;

return ret;

51 HEEERBSEMEIZ

IFIELFEEZL, ELIEE
int intersect_line_circle(point ¢,double r,point 11,point 12)

{

return disptoline(c,11,12)<r+eps;

5.2 FIELE S5 EME3Z

int intersect_seg_circle(point c,double r, point 11,point 12)
{
double t1=distance(c,I1)-r,t2=distance(c,12)-r;
point t=c;
if (t1<eps||t2<eps)
return t1>-eps|[t2>-eps;
tx+=11.y-12.y;
ty+=12.x-11.x;
return xmult(11,c,t)*xmult(12,c,t)<eps&&disptoline(c,11,12)-r<eps;
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5.3 ¥ EFIEHHE3Z

int intersect_circle_circle(point c1,double r1,point c2,double 12)

{

return distance(c1,c2)<rl+r2+eps&&distance(cl,c2)>tabs(r1-r2)-eps;

54 HELEBSR p RER

/3 p RELIDE, REELES

point dot_to_circle(point c,double r,point p)

{
point u,v;
if (distance(p,c)<eps)

return p;

u.x=c.x+r*fabs(c.x-p.x)/distance(c,p);
u.y=c.y+r*fabs(c.y-p.y)/distance(c,p)*((c.x-p.x)*(c.y-p.y)<0?-1:1);
v.x=c.x-r*fabs(c.x-p.x)/distance(c,p);
v.y=c.y-r*fabs(c.y-p.y)/distance(c,p)*((c.x-p.x)*(c.y-p.y)<0?-1:1);

return distance(u,p)<distance(v,p)?u:v;

5.5 T HE LSRN

TRESSENRZRREELZSEERR
I R&GERSENRZRTAX M RBEHIRESELR L
void intersection_line_circle(point c,double r,point 11,point 12,point& p1,point& p2)
{
point p=c;
double t;
p.x+=11.y-12.y;
p.y+=12.x-11.x;
p=intersection(p,c,11,12);
t=sqrt(r*r-distance(p,c)*distance(p,c))/distance(11,12);
pl.x=p.x+(12.x-11.x)*t;
pl.y=p.y+(12.y-11.y)*t;
p2.x=p.x-(12.x-11.x)*t;
p2.y=p.y-(12.y-11.y)*t;
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5.6 ITEMMENRR

MTHEASENRZRAREIEASEERA,BELDAES
void intersection_circle circle(point c1,double r1,point c¢2,double 12,point& pl,point& p2)
{
point u,v;
double t;
t=(1+(r1*r1-r2*r2)/distance(c1,c2)/distance(c1,c2))/2;
u.x=cl.x+(c2.x-cl.x)*t;
uy=cl.y+(c2.y-cl.y)*t;
vx=u.xtcl.y-c2.y;
v.y=u.y-cl.x+c2.x;
intersection_line_circle(c1,rl,u,v,pl,p2);

6. 3K H

6.0 [HRELEESE, (TREDA

#include <math.h>

const double pi=acos(-1);

1A EEIDA lat RIRGE -90<=w<=90,Ing RIREE
/R [B] 7 =R FTFE K B 35 A 3 1z [ DA, 0<=angle<=pi
double angle(double Ingl,double latl,double Ing2,double lat2)
{
double dlng=fabs(Ing1-Ing2)*pi/180;
while (dIng>=pi+pi)
dIng-=pi+pi;
if (dlng>pi)
ding=pi+pi-ding;
lat1*=pi/180,lat2*=pi/180;
return acos(cos(latl)*cos(lat2)*cos(dIng)+sin(latl)*sin(lat2));
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6.1 EMEGE, HHHMX RS E&ER

/AT EREE,r AIRF1Z
double line dist(double r,double Ingl,double latl,double Ing2,double 1at2)

{
double dlng=fabs(Ing1-lng2)*pi/180;
while (dlng>=pi+pi)
dIng-=pi+pi;
if (dIng>pi)
ding=pi+pi-ding;
lat1*=pi/180,lat2*=pi/180;
return r¥*sqrt(2-2*(cos(latl)*cos(lat2)*cos(dlng)+sin(latl)*sin(lat2)));

6.2 BEIZSGE, THILIK EFSIKHEERS

/T RIREEEE,r IR 1Z
inline double sphere_dist(double r,double Ingl,double latl,double Ing2,double lat2)

{
return r*angle(Ing1,lat1,lng2,lat2);

7. =4 )L FIRE T IRIR

7.0 TR

/=4 LR

#include <math.h>

#define eps 1e-8

#define zero(x) (((x)>0?(x):-(x))<eps)
struct point3 {double x,y,z;};

struct line3 {point3 a,b;};

struct plane3 {point3 a,b,c;};

/I35 cross product Ux V
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point3 xmult(point3 u,point3 v){
point3 ret;
ret.x=u.y*v.z-v.y*u.z;
ret.y=u.z*v.x-u.x*v.z;
ret.z=u.x*v.y-u.y*v.x;

return ret;

/1318 dot product U.V
double dmult(point3 u,point3 v){

return u.x*v.x+u.y*v.y+u.z*v.z;

}

IRBZEU-V

point3 subt(point3 u,point3 v){
point3 ret;
ret.Xx=u.x-v.x;
ret.y=u.y-v.y,
ret.z=u.z-v.z,
return ret;

}

/ENEEEOR

point3 pvec(plane3 s){
return xmult(subt(s.a,s.b),subt(s.b,s.c));

}
point3 pvec(point3 s1,point3 s2,point3 s3){

return xmult(subt(s1,s2),subt(s2,s3));

/P REERS, R S BEN R’ X/
double distance(point3 p1,point3 p2){

return sqrt((p1.x-p2.x)*(p1.x-p2.x)+(pl.y-p2.y)*(pl.y-p2.y)+(pl.z-p2.2)*(p1.z-p2.2));

/TE RN
double vlen(point3 p){
return sqrt(p.x*p.x+p.y*p.y+p.z*p.z);
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T1HE=RERHLE

IH=R3tek
int dots_inline(point3 p1,point3 p2,point3 p3){
return vlen(xmult(subt(p1,p2),subt(p2,p3)))<eps;

72 AENNRESHE

/PN RR 3T
int dots_onplane(point3 a,point3 b,point3 c,point3 d){

return zero(dmult(pvec(a,b,c),subt(d,a)));

11 IERREHESER L

IFIRREELE L SERSMHL
int dot_online _in(point3 p,line3 1){
return zero(vlen(xmult(subt(p,l.a),subt(p,l.b))))&&(l.a.x-p.x)*(1.b.x-p.X)<eps&&
(La.y-p.y)*(l.b.y-p.y)<eps&&(l.a.z-p.z)*(1.b.z-p.z)<eps;
}
int dot_online in(point3 p,point3 11,point3 12){
return zero(vlen(xmult(subt(p,11),subt(p,12))))&&(11.x-p.x)*(12.x-p.x)<eps&&

(11.y-p.y)*(12.y-p.y)<eps&&(11.z-p.z)*(12.z-p.z)<eps;

IFRBEELE L AEERS
int dot_online ex(point3 p,line3 1){
return dot_online_in(p,l)&&(!zero(p.x-l.a.x)||!zero(p.y-l.a.y)||!zero(p.z-1.a.z)) & &
('zero(p.x-1.b.x)||!zero(p.y-1.b.y)||!zero(p.z-1.b.2));
}
int dot_online ex(point3 p,point3 11,point3 12){
return dot_online_in(p,11,12)&&(!zero(p.x-11.x)||!zero(p.y-11.y)||!zero(p.z-11.z2)) & &
('zero(p.x-12.x)||!zero(p.y-12.y)||!zero(p.z-12.z));

25



7.2¥ iR B EZE=/AK Lt

IFIRREREZR=AKL 8E LR =/RHELETEE N
int dot_inplane_in(point3 p,plane3 s){
return zero(vlen(xmult(subt(s.a,s.b),subt(s.a,s.c)))-vlen(xmult(subt(p,s.a),subt(p,s.b)))-
vlen(xmult(subt(p,s.b),subt(p,s.c)))-vlen(xmult(subt(p,s.c),subt(p,s.a))));
H
int dot_inplane_in(point3 p,point3 s1,point3 s2,point3 s3){
return zero(vlen(xmult(subt(s1,s2),subt(s1,s3)))-vlen(xmult(subt(p,s1),subt(p,s2)))-
vlen(xmult(subt(p,s2),subt(p,s3)))-vlen(xmult(subt(p,s3),subt(p,s1))));

IHIRREEZ =R L AEFELR,ERHAETENX
int dot_inplane ex(point3 p,plane3 s){
return dot_inplane_in(p,s)&&vlen(xmult(subt(p,s.a),subt(p,s.b)))>eps&&
vlen(xmult(subt(p,s.b),subt(p,s.c)))>eps&&vlen(xmult(subt(p,s.c),subt(p,s.a)))>eps;
H
int dot_inplane_ex(point3 p,point3 s1,point3 s2,point3 s3){
return dot_inplane in(p,s1,s2,s3)&&vlen(xmult(subt(p,s1),subt(p,s2)))>eps&&
vlen(xmult(subt(p,s2),subt(p,s3)))>eps&&vlen(xmult(subt(p,s3),subt(p,s1)))>eps;

7.3 FIET R R B B ELER RN

IIFIRRTELERRIM, REELRER iR M 0, RHEER N
int same_side(point3 p1,point3 p2,line3 1){

return dmult(xmult(subt(l.a,l.b),subt(p1,l.b)),xmult(subt(l.a,l.b),subt(p2,l.b)))>eps;

}
int same_side(point3 p1,point3 p2,point3 11,point3 12){

return dmult(xmult(subt(11,12),subt(p1,12)),xmult(subt(11,12),subt(p2,12)))>eps;

7.4 MR R R B TELER T

/PR RELER RN, RELER LIRE 0, A HEERB X
int opposite_side(point3 p1,point3 p2,line3 1){
return dmult(xmult(subt(l.a,l.b),subt(p1,l.b)),xmult(subt(l.a,l.b),subt(p2,l.b)))<-eps;
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int opposite_side(point3 p1,point3 p2,point3 11,point3 12){
return dmult(xmult(subt(11,12),subt(p1,12)),xmult(subt(11,12),subt(p2,12)))<-eps;

7.5 ¥R R 2R EEE RN

/IR R E T E RN, R EFE LR E 0
int same_side(point3 p1l,point3 p2,plane3 s){
return dmult(pvec(s),subt(pl,s.a))*dmult(pvec(s),subt(p2,s.a))>eps;

J
int same_side(point3 p1,point3 p2,point3 sl,point3 s2,point3 s3){
return dmult(pvec(s1,s2,s3),subt(pl,s1))*dmult(pvec(sl,s2,s3),subt(p2,s1))>eps;

7.6 TR R 2R ELE RN

/AR REFE RN, REFE LIRE 0
int opposite_side(point3 p1,point3 p2,plane3 s){
return dmult(pvec(s),subt(p1,s.a))*dmult(pvec(s),subt(p2,s.a))<-eps;
H
int opposite_side(point3 p1,point3 p2,point3 s1,point3 s2,point3 s3){
return dmult(pvec(s1,s2,s3),subt(p1,s1))*dmult(pvec(s1,s2,s3),subt(p2,s1))<-eps;

7.7 ¥R B E &R A 1T

IIFIRELTAT
int parallel(line3 u,line3 v){

return vlen(xmult(subt(u.a,u.b),subt(v.a,v.b)))<eps;

}
int parallel(point3 ul,point3 u2,point3 v1,point3 v2){

return vlen(xmult(subt(ul,u2),subt(v1,v2)))<eps;
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7.8 FIMTA L EHR ST

[FIREE AT
int parallel(plane3 u,plane3 v){
return vlen(xmult(pvec(u),pvec(v)))<eps;

H
int parallel(point3 ul,point3 u2,point3 u3,point3 v1,point3 v2,point3 v3){

return vlen(xmult(pvec(ul,u2,u3),pvec(vl,v2,v3)))<eps;

7.9 HIMELR R SFEELT

B STEFET
int parallel(line3 I,plane3 s){

return zero(dmult(subt(l.a,l.b),pvec(s)));

}
int parallel(point3 11,point3 12,point3 s1,point3 s2,point3 s3){

return zero(dmult(subt(11,12),pvec(s1,s2,53)));

710 HINTRELRSEER

IFIFESER

int perpendicular(line3 u,line3 v){
return zero(dmult(subt(u.a,u.b),subt(v.a,v.b)));

}

int perpendicular(point3 ul,point3 u2,point3 v1,point3 v2){
return zero(dmult(subt(ul,u2),subt(v1,v2)));

7.1 AR EESER

IFIFmTEER
int perpendicular(plane3 u,plane3 v){
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return zero(dmult(pvec(u),pvec(v)));
}
int perpendicular(point3 ul,point3 u2,point3 u3,point3 v1,point3 v2,point3 v3){

return zero(dmult(pvec(ul,u2,u3),pvec(vl,v2,v3)));

7.12 FIRT AR R KRR B

IR ERERR, B s BN ES
int intersect_in(line3 u,line3 v){
if (dots_onplane(u.a,u.b,v.a,v.b))
return 0O;
if (!dots_inline(u.a,u.b,v.a)||!dots_inline(u.a,u.b,v.b))
return !same_side(u.a,u.b,v)&&!same_side(v.a,v.b,u);
return dot_online_in(u.a,v)||dot online in(u.b,v)||dot online in(v.a,u)||dot online in(v.b,u);
J
int intersect_in(point3 ul,point3 u2,point3 v1,point3 v2){
if (dots_onplane(ul,u2,v1,v2))
return 0;
if (!dots_inline(ul,u2,v1)||!dots_inline(ul,u2,v2))
return !same_side(ul,u2,v1,v2)&&!same_side(vl,v2,ul,u2);
return dot_online in(ul,v1,v2)||dot online in(u2,vl,v2)||dot online in(vl,ul,u2)|
dot online in(v2,ul,u2);

}

IR ERER A BRRATIE S ES
int intersect_ex(line3 u,line3 v){

return dots_onplane(u.a,u.b,v.a,v.b)&&opposite_side(u.a,u.b,v)&&opposite_side(v.a,v.b,u);
§
int intersect_ex(point3 ul,point3 u2,point3 v1,point3 v2){

return
dots_onplane(ul,u2,vl,v2)&&opposite_side(ul,u2,vl,v2)&&opposite_side(v1,v2,ul,u2);
§

713 ¥R ER R B 5 ZE =AFHE%

IFIEBRSEB=AKER BEZXTARMED) B

int intersect_in(line3 1,plane3 s){
return !same_side(l.a,l.b,s)&&!same_side(s.a,s.b,l.a,l.b,s.c)&&
Isame_side(s.b,s.c,l.a,l.b,s.a)&&!same_side(s.c,s.a,l.a,l.b,s.b);
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}

int intersect_in(point3 11,point3 12,point3 s1,point3 s2,point3 s3){
return !same_side(11,12,s1,s2,s3)&&!same_side(s1,s2,11,12,s3)& &
Isame_side(s2,s3,11,12,s1)&&!same_side(s3,s1,11,12,s2);

IIFIEEB 5= E=AERZ ABRRFLFNEMN)E:
int intersect_ex(line3 L,plane3 s){
return opposite_side(l.a,l.b,s)&&opposite_side(s.a,s.b,l.a,l.b,s.c)&&
opposite_side(s.b,s.c,l.a,l.b,s.a)&&opposite_side(s.c,s.a,l.a,l.b,s.b);
H
int intersect_ex(point3 11,point3 12,point3 s1,point3 s2,point3 s3){
return opposite_side(11,12,s1,s2,s3)&&opposite_side(s1,s2,11,12,s3)&&
opposite_side(s2,s3,11,12,s1)&&opposite_side(s3,s1,11,12,s2);

714 HTERFRELEHNRZR

IMTHRAEER A EBRBAHNELR S HEMET!
IR RRHBIMIZEHER(EARTREFHREFT!)
point3 intersection(line3 u,line3 v){
point3 ret=u.a;
double t=((u.a.x-v.a.x)*(v.a.y-v.b.y)-(u.a.y-v.a.y)*(v.a.x-v.b.x))
/((n.a.x-u.b.x)*(v.a.y-v.b.y)-(u.a.y-u.b.y)*(v.a.x-v.b.x));
ret.x+=(u.b.x-u.a.x)*t;
ret.y+=(u.b.y-u.a.y)*t;
ret.z+=(u.b.z-u.a.z)*t;
return ret;
H
point3 intersection(point3 ul,point3 u2,point3 v1,point3 v2){
point3 ret=ul;
double t=((ul . x-v1.x)*(vl.y-v2.y)-(ul.y-v9l.y)*(vl.x-v2.x))
/((ul.x-u2.x)*(vl.y-v2.y)-(ul.y-u2.y)*(vl.x-v2.x));
ret.x+=(u2.x-ul.x)*t;
ret.y+=(u2.y-ul.y)*t;
ret.z+=(u2.z-ul.z)*t;

return ret;
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7TAS HHHESSTHENR R

MTHESETER R EEELSHRRS T, ARIE=RAHE!
/I ER TN ZE 18 = RS 3 R S S FI B
point3 intersection(line3 I,plane3 s){
point3 ret=pvec(s);
double t=(ret.x*(s.a.x-l.a.x)+ret.y*(s.a.y-L.a.y)+ret.z*(s.a.z-1.a.z))/
(ret.x*(Lb.x-lLa.x)+ret.y*(l.b.y-La.y)+ret.z*(1.b.z-1.a.z));
ret.x=l.a.x+(l.b.x-l.a.x)*t;
ret.y=lLa.y+(Lb.y-lLa.y)*t;
ret.z=l.a.z+(l.b.z-l.a.z)*t;
return ret;
H
point3 intersection(point3 11,point3 12,point3 s1,point3 s2,point3 s3){
point3 ret=pvec(sl,s2,s3);
double t=(ret.x*(s1.x-11.x)+ret.y*(s1.y-11.y)+ret.z*(s1.z-11.z))/
(ret.x*(12.x-11.x)+ret.y*(12.y-11.y)+ret.z*(12.z-11.z));
ret.x=11.x+(12.x-11.x)*t;
ret.y=11.y+(12.y-11.y)*t;
ret.z=11.z+(12.z-11.z)*t;

return ret;

7.16 TT A EAI3Z L%

/it HATEERE R AHMREETHRIE=RAHE!
line3 intersection(plane3 u,plane3 v){
line3 ret;
ret.a=parallel(v.a,v.b,u.a,u.b,u.c)?
intersection(v.b,v.c,u.a,u.b,u.c):intersection(v.a,v.b,u.a,u.b,u.c);
ret.b=parallel(v.c,v.a,u.a,u.b,u.c)?
intersection(v.b,v.c,u.a,u.b,u.c):intersection(v.c,v.a,u.a,u.b,u.c);
return ret;
h
line3 intersection(point3 ul,point3 u2,point3 u3,point3 v1,point3 v2,point3 v3){
line3 ret;
ret.a=parallel(v1,v2,ul,u2,u3)?intersection(v2,v3,ul,u2,u3):intersection(vl,v2,ul,u2,u3);
ret.b=parallel(v3,v1,ul,u2,u3)?intersection(v2,v3,ul ,u2,u3):intersection(v3,vl,ul,u2,u3);

return ret;
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717 REIELZMEE

IIREELIERE
double ptoline(point3 p,line3 1){

return vlen(xmult(subt(p,l.a),subt(l.b,l.a)))/distance(l.a,l.b);

H
double ptoline(point3 p,point3 11,point3 12){

return vlen(xmult(subt(p,11),subt(12,11)))/distance(11,12);

7.18 HHE R FEHEAIEER

[IREITHEER
double ptoplane(point3 p,plane3 s){

return fabs(dmult(pvec(s),subt(p,s.a)))/vlen(pvec(s));

}
double ptoplane(point3 p,point3 s1,point3 s2,point3 s3){

return fabs(dmult(pvec(s1,s2,s3),subt(p,s1)))/vlen(pvec(s1,s2,s3));

719 R E LT EL4HIEERE

/BB BB

double linetoline(line3 u,line3 v){
point3 n=xmult(subt(u.a,u.b),subt(v.a,v.b));
return fabs(dmult(subt(u.a,v.a),n))/vlen(n);

}

double linetoline(point3 ul,point3 u2,point3 v1,point3 v2){
point3 n=xmult(subt(ul,u2),subt(v1l,v2));
return fabs(dmult(subt(ul,v1),n))/vlen(n);

7.20 Z[EHELR AR cos (B

/IFRELL A cos B

double angle cos(line3 u,line3 v){
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return dmult(subt(u.a,u.b),subt(v.a,v.b))/vlen(subt(u.a,u.b))/vien(subt(v.a,v.b));
}
double angle cos(point3 ul,point3 u2,point3 v1,point3 v2){

return dmult(subt(ul,u2),subt(v1,v2))/vlen(subt(ul,u2))/vlen(subt(v1,v2));

7.21 S E XA cos B

/[FASEE R cos H
double angle cos(plane3 u,plane3 v){
return dmult(pvec(u),pvec(v))/vlen(pvec(u))/vlen(pvec(v));
H
double angle cos(point3 ul,point3 u2,point3 u3,point3 v1,point3 v2,point3 v3){
return dmult(pvec(ul,u2,u3),pvec(vl,v2,v3))/vlen(pvec(ul,u2,u3))/vlen(pvec(vl,v2,v3));

7.22 B 5T HRA sin {8

/BT E A sin 8
double angle sin(line3 1,plane3 s){
return dmult(subt(l.a,1.b),pvec(s))/vlen(subt(l.a,1.b))/vlen(pvec(s));
H
double angle sin(point3 11,point3 12,point3 s1,point3 s2,point3 s3){
return dmult(subt(11,12),pvec(s1,s2,s3))/vlen(subt(11,12))/vien(pvec(s1,s2,s3));

1.5 SR E

#include <stdio.h>
#define INF 9999999999999.0
struct Point
{
double x[5];
+pt[100005];
double dis[32][100005], coe[5], minx[32], maxx[32];
/I ZRBIHMERT 27D ME] g8
void GetD(int N, int D)
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{
int s, 1, j, tot=(1<<D);
for (s=0;s<tot;s++)
{
for (i=0;i<D;i++)
if (s&(1<<1))
coe[i]=-1.0;
else coe[i]=1.0;
for (i=0;i<N;i++)
{
dis[s][i]=0.0;
for (j=0;j<D;j++)
dis[s][i]=dis[s][i]+coe[j]*pt[i]-x[]];

H
/B S FE] BEFP IR K ZE R
void Solve(int N, int D)
{
int s, 1, tot=(1<<D);
double tmp, ans;
for (s=0;s<tot;s++)
{
minx[s]=INF;
maxx[s]=-INF;
for (i=0; i<N; i++)
{
if (minx[s]>dis[s][i]) minx[s]=dis[s][i];
if (maxx[s]<dis[s][1]) maxx[s]=dis[s][i];

}

ans=0.0;

for (s=0; s<tot; s++)

{
tmp=maxx[s]-minx[s];
if (tmp>ans) ans=tmp;

}

printf("%.21f\n", ans);

}
int main (void)
{

intn, i;

while (scanf("%d",&n)==1)

{
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for (i=0;i<n;i++)
scanf("%lf%I1f%I1t%I1%If" , &pt[i].x[0],&pt[1].x[1],&pt[i].x[2],&pt[1].x[3],&pt[i].x[4]);
GetD(n, 5);
Solve(n, 5);
}

return 0;

2. RN

#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#define Max(x,y) (x)>(y)?(x):(y)
struct Q
{
double x, y;
+q[100001], sl[10], sr[10];

int cntl, cntr, Im, rm;

double ans;

int cmp(const void*pl, const void*p2)

{
struct Q*al=(struct Q*)pl;
struct Q*a2=(struct Q*)p2;
if (al->x<a2->x)return -1;
else if (al->x==a2->x)return 0;

else return 1;

double CalDis(double x1, double y1, double x2, double y2)

{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));

void MinDis(int 1, int r)
{

if (I==r) return;
double dis;
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if (I+1==r)

{
dis=CalDis(q[1].x,q[1].y,q[r]-x,q[T].y);
if (ans>dis) ans=dis;
return,;

}

int mid=(l+r)>>1, i, j;

MinDis(l,mid);

MinDis(mid+1,r);

Im=mid+1-5;
if (Im<1) Im=l;
rm=mid+5;

if (rm>r) rm=r;

cntl=cntr=0;

for (i=mid;i>=Ilm;i--)

{
if (q[mid+1].x-q[i].x>=ans)break;
sl[++entl]=q[i];

}

for (i=mid+1;i<=rm;i++)

{
if (q[i].x-q[mid].x>=ans)break;
sr[++entr]=q[i];

for (i=1;i<=cntl;i++)
for (j=1;j<=cntr;j++)
{
dis=CalDis(sl[i].x,sl[i].y,st[j].x,s1[j].Y);
if (dis<ans) ans=dis;

int main (void)
{
intn, i;
while (scanf("%d",&n)==1&&n)
{
for (i=1;1<=n;i++)
scanf("%lf %lf", &q[i].x,&q[i].y);
gsort(q+1,n,sizeof(struct Q),cmp);
ans=CalDis(q[1].x,q[1].y,q[2]-x,q[2].y);
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MinDis(1,n);
printf("%.21f\n",ans/2.0);
H

return 0;

3R

#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#define Max(x,y) (x)>(y)?(x):(y)
struct Q
{
double x, y;
+q[100001], sl[10], st[10];

int cntl, cntr, Im, rm;

double ans;

int cmp(const void*pl, const void*p2)
{

struct Q*al=(struct Q*)pl;

struct Q*a2=(struct Q*)p2;

if (al->x<a2->x)return -1;

else if (al->x==a2->x)return 0;

else return 1;

double CalDis(double x1, double y1, double x2, double y2)

{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));

void MinDis(int 1, int r)
{
if (I==r) return;
double dis;
if (I+1==r)
{
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dis=CalDis(q[1].x,q[1].y,q[r]-x,q[T].y);
if (ans>dis) ans=dis;
return;

}

int mid=(l+r)>>1, i, j;

MinDis(I,mid);

MinDis(mid+1,r);

Im=mid+1-5;
if (Im<1) Im=l;
rm=mid+5;

if (rm>r) rm=r;

cntl=cntr=0;

for (i=mid;i>=Ilm;i--)

{
if (q[mid+1].x-q[i].x>=ans)break;
sl[++entl]=q[i];

}

for (i=mid+1;i<=rm;i++)

{
if (q[i].x-q[mid].x>=ans)break;
st[++entr]=q[i];

for (i=1;i<=cntl;i++)
for (j=1;j<=cntr;j++)
{
dis=CalDis(sl[i].x,sl[i].y,st[j].x,s1[j].Y);
if (dis<ans) ans=dis;

int main (void)
{
intn, i;
while (scanf("%d",&n)==1&&n)
{
for (i=1;i<=n;i++)
scanf("%lf %lf", &q[i].x,&q[i].y);
gsort(q+1,n,sizeof(struct Q),cmp);
ans=CalDis(q[1].x,q[1].y,q[2] x,q[2].y);
MinDis(1,n);
printf("%.21f\n",ans/2.0);
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return 0;

4.5/\BE|E

#include<stdio.h>
#include<string.h>
#include<math.h>
struct Point
{
double x;
double y;
Jpt[1005];
struct Traingle
{
struct Point p[3];
5
struct Circle
{
struct Point center;
double 1;
}ans;
It AR
double Dis(struct Point p, struct Point q)
{
double dx=p.x-q.x;
double dy=p.y-q.y;
return sqrt(dx*dx+dy*dy);
H
It R=AFER
double Area(struct Traingle ct)
{
return fabs((ct.p[1].x-ct.p[0].x)*(ct.p[2].y-ct.p[0].y)-(ct.p[2].x-ct.p[0].x)*(ct.p[1].y-ct.p[0].y))/
2.0;
H
IR=faes EE, &REEOFEFFESHE"E"H)
struct Circle CircumCircle(struct Traingle t)

{
struct Circle tmp;

39



double a, b, ¢, cl, c2;

double XA, yA, xB, yB, xC, yC;

a = Dis(t.p[0], t.p[1]);

b = Dis(t.p[1], t.p[2]);

c = Dis(t.p[2], t.p[0]);
/MBHES=a*b*c/R/4KRFEER
tmp.r = (a*b*c)/(Area(t)*4.0);

yB=tp[l
xC=tp[2].x
yC= t-p[2]-y,
cl = (xA*xA+yA*yA - xB*xB-yB*yB) / 2;
c2 = (XA*xA+yA*yA - xC*xC-yC*yC) / 2;
tmp.center.x = (c1*(yA - yC)-c2*(yA - yB)) / (XA - xB)*(yA - yC)-(xA - xC)*(yA - yB));
tmp.center.y = (c1*(xA - xC)-c2*(xA - xB)) / (YA - yB)*(xA - xC)-(YA - yC)*(xA - xB));
return tmp;
H
/R TE &= /| VEL B[]
struct Circle MinCircle(int num, struct Traingle ct)
{
struct Circle ret;
if (num==0) ret.r = 0.0;
else if (num==1)
{
ret.center = ct.p[0];
ret.r =0.0;
H
else if (num==2)
{
ret.center.x = (ct.p[0].x+ct.p[1].x)/2.0;
ret.center.y = (ct.p[0].y+ct.p[1].y)/2.0;
ret.r = Dis(ct.p[0], ct.p[1])/2.0;
H

else if(num==3) ret = CircumCircle(ct);

0]x
0]y
xB—tp[l]
ly
1x

return ret;

}
/BTSN R %

void Dfs(int x, int num, struct Traingle ct)

{
int i, j;
struct Point tmp;
ans = MinCircle(num, ct);
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if (num==3) return;
for (i=1; i<=x; i++)
if (Dis(pt[i], ans.center)>ans.r)
{
ct.p[num]=pt[i];
Dfs(i-1, num+1, ct);
tmp=pt[i];
for (j=i;j>=2;j--)
pt[jI=pt{j-11;

pt[1]=tmp;
}
}
void Solve(int n)
{

struct Traingle ct;
Dfs(n, 0, ct);
}
int main (void)
{
intn, i;
while (scanf("%d", &n)!=EOF && n)
{
for (i=1;1<=n;i++)
scanf("%If %lf", &pt[i].x, &pt[i].y);
Solve(n);
printf("%.21f %.21f %.21f\n", ans.center.x, ans.center.y, ans.r);

}

return 0;

5. R MNERIZZ =

#include<stdio.h>
#include<string.h>
#include<math.h>
#include<stdlib.h>

const double eps = 1e-8;
const double PI = acos(-1.0);
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struct Point
{
double x;
double y;
}s

typedef struct Point point;

struct Line

{
double s, t;
b

typedef struct Line Line;

struct Circle

{
Point center;
double 1;
Line line[505];
int cnt;

bool covered;

tcircle[105];

double distance(point p1, point p2)
{

double dx = pl.x-p2.x;

double dy = pl.y-p2.y;

return sqrt(dx*dx + dy*dy);

point intersection(point ul,point u2, point v1,point v2)
{
point ret =ul;
double t=((ul .x-v1.x)*(vl.y-v2.y)-(ul.y-v1.y)*(vl.x-v2.x)) /
((ul.x-u2.x)*(vl.y-v2.y)-(ul.y-u2.y)*(vl.x-v2.x));
ret.x += (u2.x-ul.x)*t;
ret.y += (u2.y-ul.y)*t;

return ret;

void intersection_line_circle(point c,double r,point 11,point 12,point& p1,point& p2)

{
point p=c;
double t;

42



px+=l1l.y-12.y;

p.y+=12.x-11.x;

p=intersection(p,c,11,12);
t=sqrt(r*r-distance(p,c)*distance(p,c))/distance(11,12);
plx=p.x+(12.x-11.x)*t;

pl.y=p.y+(12.y-11.y)*t;

p2.x=p.x-(12.x-11.x)*t;

p2.y=p.y-(12.y-11.y)*t;

it EESEZRFEESEBERZRELAES
void intersection_circle circle(point c1,double rl,point c2,double 12,point& pl,point& p2)
{

point u,v;

double t;

t=(1+(r1*r1-r2*r2)/distance(c1,c2)/distance(c1,c2))/2;

u.x=cl.x+(c2.x-cl.x)*t;

u.y=cl.y+(c2.y-cl.y)*t;

vx=u.x+cl.y-c2.y;

v.y=u.y-cl.x+c2.x;

intersection_line_circle(cl,rl,u,v,pl,p2);

6. R=FRZSMEE B

struct Point
{
double x;
double y;
}pt[1005];
struct Traingle
{
struct Point p[3];
35
struct Circle
{
struct Point center;
double 1;
}ans;

agg L=t
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double Dis(struct Point p, struct Point q)
{
double dx=p.x-q.x;
double dy=p.y-q.y;
return sqrt(dx*dx+dy*dy);
H
I E=AFER
double Area(struct Traingle ct)
{
return fabs((ct.p[1].x-ct.p[0].x)*(ct.p[2].y-ct.p[0].y)-(ct.p[2].x-ct.p[0].x)*(ct.p[1].y-ct.p[0].y))/
2.0;
H
IR =FaRRsh R, RO EODHFZEFESRE E" )
struct Circle CircumCircle(struct Traingle t)
{
struct Circle tmp;
double a, b, ¢, cl, c2;
double xA, yA, xB, yB, xC, yC;
a = Dis(t.p[0], t.p[1]);
b= Dis(t.p[1], t.p[2]);
¢ = Dis(t.p[2], t.p[0]);
/MBIES=a*b*c/R/4KFER
tmp.r = (a*b*c)/(Area(t)*4.0);
xA = t.p[0].x;
yA=1tp[0].y;
xB =tp[1].x;
yB=tp[l].y;
xC = t.p[2].x;
yC =tp[2].y;
cl = (xA*xA+yA*yA - xB*xB-yB*yB) / 2;
c2 = (XA*xA+yA*yA - xC*xC-yC*yC) / 2;
tmp.center.x = (c1*(yA - yC)-c2*(yA - yB)) / (XA - xB)*(yA - yC)-(xA - xC)*(yA - yB));
tmp.center.y = (c1*(xA - xC)-c2*(xA - xB)) / (YA - yB)*(xA - xC)-(YA - yC)*(xA - xB));

return tmp;
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7. K58

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <math.h>
#define INF 999999999.9
#define PI acos(-1.0)
struct Point
{
double x, y, dis;
+pt[1005], stack[1005], pO;
int top, tot;
aag VIRGF:t:
double Dis(double x1, double y1, double x2, double y2)
{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));
}
/IR AELEER, IRE-1: pOpl 7E pOp2 K9G, iR[E 0:p0,p1,p2 Hik
int Cmp_PolarAngel(struct Point p1, struct Point p2, struct Point pb)
{
double delta=(p1.x-pb.x)*(p2.y-pb.y)-(p2.x-pb.x)*(pl.y-pb.y);
if (delta<0.0) return 1;
else if (delta==0.0) return 0;
else return -1;
}
/| $IBE & p2p3 BEN plp2 MIRLZEbE
bool Is_LeftTurn(struct Point p3, struct Point p2, struct Point p1)
{
int type=Cmp_PolarAngel(p3, p1, p2);
if (type<0) return true;
return false;
}
/SR HEE, BiEEE B/ NEIKHE
int Cmp(const void*p1, const void*p2)
{
struct Point*al=(struct Point*)p1;
struct Point*a2=(struct Point*)p2;
int type=Cmp_PolarAngel(*al, *a2, p0);
if (type<0) return -1;
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else if (type==0)

{
if (al->dis<a2->dis) return -1;
else if (al->dis==a2->dis) return 0;
else return 1;

}

else return 1;

}
13RO

void Solve(int n)
{
inti, k;
p0.x=p0.y=INF;
for (i=0;i<n;i++)
{
scanf("%lf %lf",&pt[i].x, &pt[i].y);
if (pt[i].y <p0.y)
{
p0.y=ptil.y;
pO0.x=pt[i].x;
k=i;
}
else if (pt[i].y==p0.y)
{
if (pt[i].x<p0.x)
{
pO0.x=pt[i].x;
k=i;

}

pt[k]=pt[0];

pt[0]=p0;

for (i=1;i<n;i++)
pt[i].dis=Dis(pt[i].x,pt[i].y, p0.x,p0.y);

gsort(pt+1, n-1, sizeof(struct Point), Cmp);

IIERERAERNR

tot=1;

for (i=2;i<n;i++)
if (Cmp_PolarAngel(pt[i], pt[i-1], p0))

pt[tot++]=pt[i-1];

pt[tot++]=pt[n-1];

IIRGE

top=1;
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stack[0]=pt[0];
stack[1]=pt[1];
for (1i=2;i<tot;i++)
{
while (top>=1 && Is_LeftTurn(pt[i], stack[top], stack[top-1])==false)
top--;
stack[++top]=pt[i];

H
int main (void)
{
int n;
while (scanf("%d",&n)==2)
{
Solve(n);
H

return 0;

8. OB FRIEFERUABNER, RIZRAN

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <math.h>
#define INF 999999999.9
#define PI acos(-1.0)
struct Point
{
double x, y, dis;
1pt[6005], stack[6005], pO;
int top, tot;
aag VARGt
double Dis(double x1, double y1, double x2, double y2)
{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));
H
/IR FELEER, IRE-1: pOpl 7 pOp2 B9, iB[E 0:p0,p1,p2 Hk
int Cmp_PolarAngel(struct Point p1, struct Point p2, struct Point pb)

{
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double delta=(p1.x-pb.x)*(p2.y-pb.y)-(p2.x-pb.x)*(pl.y-pb.y);
if (delta<0.0) return 1;

else if (delta==0.0) return O;

else return -1;

H
/1 $IBTEIR p2p3 BAEX pl1p2 ¥R L HE
bool Is_LeftTurn(struct Point p3, struct Point p2, struct Point p1)
{
int type=Cmp_PolarAngel(p3, p1, p2);
if (type<0) return true;
return false;

}
/e Ew R, BRERB/NIIXH
int Cmp(const void*p1, const void*p2)
{
struct Point*al=(struct Point*)p1;
struct Point*a2=(struct Point*)p2;
int type=Cmp_PolarAngel(*al, *a2, p0);
if (type<0) return -1;
else if (type==0)
{
if (al->dis<a2->dis) return -1;
else if (al->dis==a2->dis) return 0;
else return 1;

}

else return 1;

}
/IROE
void Hull(int n)
{
inti, k;
p0.x=p0.y=INF;
for (i=0;i<n;i++)
{
scanf("%lf %lf",&pt[i].x, &pt[i].y);
if (pt[i].y < p0.y)
{
p0.y=pt[i].y;
pO0.x=pt[i].x;
k=i;
}
else if (pt[i].y==p0.y)
{
if (pt[i].x<p0.x)
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pt[k]=pt[0];
pt[0]=p0;
for (i=1;i<n;i++)
pt[i].dis=Dis(pt[i].x,pt[i].y, p0.x,p0.y);
gsort(pt+1, n-1, sizeof(struct Point), Cmp);
IIEERAERNR
tot=1;
for (i=2;i<n;i++)
if (Cmp_PolarAngel(pt[i], pt[i-1], p0))
pt[tot++]=pt[i-1];
pt[tot++]=pt[n-1];
IIROE
top=1;
stack[0]=pt[0];
stack[1]=pt[1];
for (i=2;i<tot;i++)
{
while (top>=1 && Is_LeftTurn(pt[i], stack[top], stack[top-1])==false)
top--;
stack[++top]=pt[i];

}
ITEXTR
double CrossProduct(struct Point p1, struct Point p2, struct Point p3)
{
return (p1.x-p3.x)*(p2.y-p3.y)-(p2.x-p3.x)*(pl.y-p3.y);
}
/Fheds, KEOZARMENER
void Rotate(struct Point*ch, int n)
{
int i, p=1;
double t1, t2, ans=0.0, dif;
ch[n]=ch[0];
for (i=0;i<n;i++)
{
MR T =P REYHAAARAN=AFNEREKX, MWERLRAEALYYER
while (fabs(CrossProduct(ch[i],ch[i+1],ch[p+1])) > fabs(CrossProduct(ch[i],ch[i+1],ch[p])))
p=(p+1)%on;
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dif=fabs(CrossProduct(ch[i],ch[i+1],ch[p+1])) - fabs(CrossProduct(ch[i],ch[i+1],ch[p]));
TR FIRAN T - RO NERN=AFERES, WHARRAMOETLE, ¥
AR InER ] SRR I E R
if (dif==0.0)
{
t1=Dis(ch[p].x, ch[p].y, ch[i].x, ch[i].y);
t2=Dis(ch[p+1].x, ch[p+1].y, ch[i+1].x, ch[i+1].y);
if (tI>ans)ans=tl;
if (t2>ans)ans=t2;
}
/F§iBA p, i B
else if (dif<0.0)
{
t1=Dis(ch[p].x, ch[p].y, ch[i].x, ch[i].y);
if (tI>ans)ans=tl;
}
H
printf("%.21f\n",ans);
H
int main (void)
{
int n;
while (scanf("%d",&n)==1)
{
Hull(n);
Rotate(stack, top+1);

}

return 0;

}

9. HBE+IERE FRREMEREA=A

#include <stdio.h>

#include <string.h>
#include <stdlib.h>
#include <math.h>

#define INF 99999999999.9
#define PI acos(-1.0)

struct Point
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double x, y, dis;
+pt[50005], stack[50005], pO;
int top, tot;
double Dis(double x1, double y1, double x2, double y2)
{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));
H
int Cmp_PolarAngel(struct Point p1, struct Point p2, struct Point pb)
{
double delta=(p1.x-pb.x)*(p2.y-pb.y)-(p2.x-pb.x)*(pl.y-pb.y);
if (delta<0.0) return 1;
else if (delta==0.0) return O;
else return -1;

}

bool Is_LeftTurn(struct Point p3, struct Point p2, struct Point p1)
{

int type=Cmp_PolarAngel(p3, p1, p2);

if (type<0) return true;

return false;

}

int Cmp(const void*p1, const void*p2)
{
struct Point*al=(struct Point*)p1;
struct Point*a2=(struct Point*)p2;
int type=Cmp_PolarAngel(*al, *a2, p0);
if (type<0) return -1;
else if (type==0)
{
if (al->dis<a2->dis) return -1;
else if (al->dis==a2->dis) return 0;
else return 1;

}

else return 1;

}
void Hull(int n)

{

inti, k;

p0.x=p0.y=INF;

for (i=0;i<n;i++)

{
scanf("%lf %lf",&pt[i].x, &pt[i].y);
if (pt[i].y < p0.y)
{
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p0.y=ptil.y;
pO0.x=pt[i].x;
k=i;
H
else if (pt[i].y==p0.y)
{
if (pt[i].x<p0.x)
{
pO0.x=pt[i].x;
k=i;

}

pt[k]=pt[0];

pt[0]=p0;

for (i=1;i<n;i++)
pt[i].dis=Dis(pt[i].x,pt[i].y, p0.x,p0.y);

gsort(pt+1, n-1, sizeof(struct Point), Cmp);

tot=1;

for (i=2;i<n;i++)
if (Cmp_PolarAngel(pt[i], pt[i-1], p0))

pt[tot++]=pt[i-1];

pt[tot++]=pt[n-1];

top=1;

stack[0]=pt[0];

stack[1]=pt[1];

for (i=2;i<tot;i++)

{
while (top>=1 && Is_LeftTurn(pt[i], stack[top], stack[top-1])==false)
top--;
stack[++top]=pt[i];
H

}
double TArea(struct Point p1, struct Point p2, struct Point p3)
{
return fabs((pl.x-p3.x)*(p2.y-p3.y)-(p2.x-p3.x)*(pl.y-p3.y));
}

void Rotate(struct Point*ch, int n)

{
if (n<3)

{
printf("0.00\n");

return,;
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int1,j, k;
double ans=0.0, tmp;
ch[n]=ch[0];
for (i=0;i<n;i++)
{
j=(i+1)%n;
k=(j+1)%n;
while ((j!=k) && (k!=1))
{
while (TArea(ch[i],ch[j],ch[k+1])>TArea(ch[i],ch[j],ch[k]))
k=(k+1)%n;
tmp=TArea(ch[i],ch[j], ch[k]);
if (tmp>ans) ans=tmp;
J=(+1)%n;
}
H
printf("%.21f\n",ans/2.0);
H
int main (void)
{
int n;
while (scanf("%d",&n)==1)
{
if (n==-1)break;
Hull(n);
Rotate(stack, top+1);

}

return 0;

}

10.Pick TEIE

// Pick BEIEREBRZBDAPERBE

Q) BEVMREFHIRER (REAFER) HNERSHK, ERERHATHER AR
AEBEREE . AERSBBELHIXER: A=it+b2-1;

I1Q)EMR (x1, y1), ( x2, y2) EEZEMESIM (B —MRR) B ged (|x1
—x2|, [yl=y2[);

/1 3) R=AFEIRAXFE

#include<stdio.h>
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#include<stdlib.h>
#include<math.h>

#include<string.h>

long long x[3], y[3], area, b;
long long My Abs(long long t)
{
if (t<0) return -t;
return t;
}
long long Ged(long long x, long long y)
{
if (y==0) return x;
long long mod=x%y;
while (mod)
{
X=y;
y=mod;
mod=x%y;
}
return y;
}
int main (void)
{
int 1;
while (1)
{
for 1=0;1<3;i++)
scanf("%IId %lld", &x[i], &y[i]);
if(x[0]==0& &y[0]==0& &x[1 |[==0& &y[ 1 |==0& &x[2]==0& &y[2]==0) break;
area = (x[1]-x[0])*(y[2]-y[0D-(x[2]-x[0])*(y[1]-y[O]);
area = My_Abs(area);
b=0;
b=Ged(My_Abs(x[1]-x[0]), My_Abs(y[1]-y[0])) + Ged(My_Abs(x[2]-x[0]), My _Abs(y[2]-
y[0]) + Ged(My_Abs(x[1]-x[2]), My_Abs(y[1]-y[2]));
printf("%Illd\n", (area-b+2)/2);
}

return 0;
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#include <stdio.h>
#include <math.h>
int x[1000003], y[1000003];
double A, tx, ty, tmp;
int main (void)
{
int cases, n, i;
scanf ("%d", &cases);
while (cases --)
{
scanf ("%d", &n);
A=0.0;
x[0] =y[0] = 0;
for(i=1;i<=n;i++)
{
scanf ("%d %d", &x[i], &y[i]);
A+=(x[i-1]*y[i] - x[i]*y[i-1]);
}
A +=x[n]*y[1] - x[1]*y[n];
A=A/2.0;
tx =ty = 0.0;
for(i=1;i<n;i++)
{
tmp = x[i]*y[i+1] - x[i+1]*y[i];
tx += (x[i][+x[i+1]) * tmp;
ty += (y[i]+y[i+1]) * tmp;
}
tmp = x[n]*y[1] - x[1]*y[n];
tx += (X[n]+x[1])*tmp;
ty += (y[n]+y[1])*tmp;
printf ("%.21f %.21f\n", tx/(6.0*A), ty/(6.0*A));
}

return 0;
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#include <stdio.h>
#include <string.h>
const int INF = (1<<30);
struct Point
{

nt x, y;
Jpt[150];
typedef struct Point Point;
bool turn_right[150];
int det(Point s1, Point t1, Point s2, Point t2)
{

intdlx =tl.x-sl.x;

intdly =tl.y-sl.y;

int d2x = t2.x-s2.x;
int d2y = t2.y-s2.y;

return d1x*d2y - d2x*dly;

H
void Swap(int &a, int &b)

{
if (a>b)
{
int t=a;
a=b;
b=t;

H
int main (void)
{
int n, i, cross, maxx, minx, maxy, miny, maxn, minn, countn=0;
while (scanf("%d", &n)==1&&n)
{
maxx=maxy=-INF;
minx=miny=INF;
/1 RIENTRT £H45
for (i=1; i<=n; i++)

{
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scanf("%d %d", &pt[i].x, &pt[i].y);
if (maxx<pt[i].x) maxx=pt[i].x;

if (maxy<pt[i].y) maxy=pt[i].y;

if (minx>pt[i].x) minx=pt[i].x;

if (miny>pt[i].y) miny=pt[i].y;

——

pt[n+1]=pt[1];
pt[n+2]=pt[2];
pt[n+3]=pt[3];
pt[n+4]=pt[4];
IR BGFRELERBIFET)
for (i=1; i<=n+1; 1 ++)
{
cross = det(pt[i],pt[i+1], pt[i+1], pt[i+2]);
if (cross<0)
turn_right[i+1]=true;
else turn_right[i+1]=false;
}
(IFFILEEARNNOL, RBLRATEm B8 RFENEE
for (1I=2; i<=n+1; i++)
if (turn_right[i] && turn_right[i+1])
{
if (pt[i].x==pt[i+1].x)
{
minn=pt[i].y;
maxn=pt[i+1].y;
Swap(minn, maxn);
if (minn>miny) miny=minn;
if (maxn<maxy) maxy=maxn;
}
else
{
minn=pt[i].x;
maxn=pt[i+1].x;
Swap(minn, maxn);
if (minn>minx) minx=minn;

if (maxn<maxx) maxx=maxn;

}
if (minx<=maxx && miny<=maxy)
printf("Floor #%d\nSurveillance is possible.\n\n", ++countn);

else printf("Floor #%d\nSurveillance is impossible.\n\n", ++countn);

}

return 0;
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#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#define Lim 0.999999
#define EPS le-2
#define PI acos(-1.0)
double Temp, maxx, minx, maxy, miny, Ix, ly, dif;
int nt, ns, nc;
struct Target
{
double x, y;
JT[105];
struct Solution
{
double x, y;
double f;
1S[25], P, A;
double Dis(double x1, double y1, double x2, double y2)
{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));
H
void Seed(void)
{

int i, j;

for (i=0;i<ns;i++)

{
S[i].x=minx-+((double)(rand()%1000+1)/1000.0)*1x;
S[i].y=miny-+((double)(rand()%1000+1)/1000.0)*1y;
S[i].£=0.0;
for (j=0;j<nt;j++)

S[i].f=S[i].f+Dis(S[i].x,S[i].y, T[j1.x, T[j1.y);

}

void Trans(void)

{
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int1,j, k;
double theta;
for (i=0;i<ns;i++)

{

P=S[i];
for (j=0;j<nc;j++)

{

}

theta=(((double)(rand()%1000+1))/1000.0)*2.0*PI;
A x=P.x+Temp*cos(theta);
A.y=P.y+Temp*sin(theta);
if (A.x<minx||A.x>maxx||A.y<miny||A.y>maxy)
continue;
A.f=0.0;
for (k=0;k<nt;k++)
A=A f+Dis(A . x,A.y, T[k].x,T[k].y);
dif=A.f-S[i].f;
if (dif<0.0)S[i]=A;
else
{
dif=exp(-dif/Temp);
if (dif>Lim) S[i]=A;

int main (void)

{

inti, k;
while (scanf("%d",&nt)==1&&nt)

{

maxx=maxy=0;

minx=miny=(1<<20);
for (i=0;i<nt;i++)

{

}

scanf("%lf %lf",&T[i].x,&T[i].y);
if (maxx<T[i].x)maxx=T[i].x;

if (minx>T[i].x)minx=T[i].x;

if (maxy<T[i].y)maxy=T[i].y;

if (miny>T[i].y)miny=T[i].y;

Ix=maxx-minx;

ly=maxy-miny;
Temp=sqrt(Ix*Ix+ly*ly)/3.0;
ns=5, nc=10;
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Seed();
while (Temp>EPS)
{
Trans();
Temp=Temp*0.40;
}
k=0;
for (i=1;i<ns;i++)
if (S[k].£>S[i].f)
k=i;
printf ("%.01f\n", S[k].f);
}

return 0;

14.75A 2 885 2

ISR —M7NIAR LR R
#include<stdio.h>
#include<math.h>
#include<string.h>
#include<stdlib.h>
double Dis(double x1, double y1, double x2, double y2)
{
double dx=x1-x2;
double dy=y1-y2;
return sqrt(dx*dx+dy*dy);
H
void Get_KL(double L, double x, double y, int &k, int &I, double &cd)
{
k=floor((2.0*x)/(3.0*L));
I=floor((2.0*y)/(sqrt(3.0)*L));
double d1, d2, x1, y1, x2, y2;
if (k+)&1)
{
x1=k*L*1.5;
y1=(1+1.0)*L*sqrt(3.0)*0.5;
x2=(k+1.0)*L*1.5;
y2=1*L*sqrt(3.0)*0.5;
d1=Dis(x1,y1, x,y);
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d2=Dis(x2,y2, X.y);
if (d1>d2)
{
k++;
cd=d2;
H

else

{

[++;

B

cd=dl;

}

else
{
x1=k*L*1.5;
y1=1*L*sqrt(3.0)*0.5;
x2=(k+1.0)*L*1.5;
y2=(1+1.0)*L*sqrt(3.0)*0.5;
d1=Dis(x1,y1, x,y);
d2=Dis(x2,y2, x,y);
if (d1>d2)
{
kt++,1++;
cd=d2;
H
else cd=dl;

H
int My _Abs(int x)
{
if (x<0) return -x;
return Xx;
H
int main (void)
{
double L, x1, y1, x2, y2, ans, cdl, cd2;
intkl, 11, k2, 12;
while (scanf("%lf %lf %lf %lf %lf", &L, &x1,&y1,&x2,&y2)==5)
{
if (L==0.0&&x1==0.0&&y1==0.0&&x2==0.0& &y2==0.0) break;
Get KL(L, x1, y1, k1, 11, cdl);
Get KL(L, x2, y2, k2, 12, cd2);
if (k1==k2&&11==12) printf("%.31f\n", Dis(x1,y1, x2,y2));

else
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ans=cd1+cd2;
if My_Abs(k1-k2) > My Abs(11-12))
ans=ans+sqrt(3.0)*L*My_Abs(k1-k2);
else ans=ans+sqrt(3.0)*L*My_Abs(k1-k2)+sqrt(3.0)*L*(double)(My_Abs(11-12)-
My Abs(k1-k2))/2.0;
printf("%.31f\n", ans);

return O;

B 7R IR R
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <math.h>
struct A
{
Int X, y, num,;
+a[10001];
const int dec[6][2] = {{-1,1},{-1,0},{0,-1},{1,-1},{1,0},{0,1}};
bool adj(int x1, int y1, int x2, int y2)
{
if (x1 =x2 && abs(yl-y2) == 1) return true;
if (yl == y2 && abs(x1-x2) == 1) return true;
if (x1 =x2 + 1 && yl ==y2 -1) return true;
if (x1 =x2 -1 && yl ==y2 +1) return true;
return false;
}
bool flag[10001];
int main (void)
{
int 1, j, k, x, u, v, cut, minn, cnt[6];
memset(cnt, 0, sizeof(cnt));
a[ll.num =1, cnt[1] = 1;
a[llx=a[l]l.y=0;
for (i=2;1<10001;1++)
{
k = (int)((3.0+sqrt(12.0*i - 3.0))/6.0+0.0000001);
if (i == 3*(k-1)*(k-1)+3*(k-1)+1) k --;
j=1-G*&-D)*(k-1)+3*k-1)+1);
/I SRS RS k BRISE j AN75aR
if G==1) a[i].x = a[i-1].x, a[i].y = a[i-1].y + 1;
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else

{
x=(-1)/k;

a[i].x = a[i-1].x + dec[x][0], a[i].y = a[i-1].y + dec[x][1];

}

memset(flag, false, sizeof(flag));
X = 12*k-6, cut = 0;
for (u=1i-1, v=0; w>=1&&v<x; u --,
if (adj(a[u].x, a[u].y, a[i].x, a[i].y))
{
cut ++;
flag[a[u].num] = true;
if (cut == 3) break;
H
minn = 10001;
for(u=1,u<6;u++)
if ((flag[u])&&minn > cnt[u])
{
minn = cnt[u];
X=u;
H
a[i].num = x;
cnt[x] ++;
H
scanf ("%d", &x);
while (x --)
{
scanf ("%d", &i);
printf ("%d\n", a[i].num);
H

return 0;

15.F—METES

v ++)

2N ERME R SIS

/B ZE R ENRR
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <math.h>
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#define PI acos(-1.0)
struct Point
{
double x, y;
}pt[2005];
double dis[2005][2005];
struct List
{
double a;
bool flag;
int id;
Hist[8005];
int cnt;
double Dis(int i, int j)
{
double dx=pt[i].x-pt[j].x;
double dy=pt[i].y-pt[j]l.y;
return sqrt(dx*dx+dy*dy);
H
int Cmp(const void*p1, const void*p2)
{
struct List*al=(struct List*)p1;
struct List*a2=(struct List*)p2;
if (al->a<a2->a)return -1;
else if (al->a==a2->a) return al->id-a2->id;
else return 1;
H
int main (void)
{
int n, i, j, ans, num;
double r, theta, delta, al, a2;
while (scanf("%d %]If",&n,&r)==2)
{
if (n==0&&r==0.0) break;
r=r+0.001;
r=r*2.0;
for (i=1;i<=n;i++)
scanf("%If %lf", &pt[i].x, &pt[i].y);
for (i=1;i<n;i++)
for G=i+1;j<=n;j++)
{
dis[i][j]=Dis(, j);
dis[j][i]=dis[i][j];
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ans=0;
for (i=1;1<=n;i++)
{
cnt=0;
for (j=1L;j<=n;j++)
if ((!=1)&&(dis[i][j]<=r))
{
theta=atan2(pt[j].y-pt[i].y, pt[j].x-pt[i].x);
if (theta<0.0) theta=theta+2.0*PI;
delta=acos(dis[i][j]/1);
al=theta-delta;
a2=thetatdelta;
list[++cnt].a=al;
list[cnt].flag=true;
list[cnt].id=cnt;
list[++cnt].a=a2;
list[cnt].flag=false;
list[cnt].id=cnt;
}
gsort(list+1,cnt,sizeof(struct List),Cmp);
num=0;
for (j=1;j<=cnt;j++)
if (list[j].flag)
{
num-++;
if (num>ans) ans=num,;
}

else num--;

}

printf("It is possible to cover %d points.\n", ans+1);

}

return 0;

16 AEXRKEEE MR

intersection_circle_circle(circle[i].center, circle[i].r, circle[j].center, circle[j].r, p1, p2);
al= atan2(pl.y-circle[j].center.y, pl.x-circle[j].center.x);
if (a1<0.0) al=al+2.0*PI;
a2= atan2(p2.y-circle[j].center.y, p2.x-circle[j].center.x);
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if (a2<0.0) a2=a2+2.0*PI;

if (al>a2)
{
tmp=al;
al=a2;
a2=tmp;
H
mid=(al+a2)/2.0;
xtest = circle[j].center.x +circle[j].r*cos(mid);
ytest = circle[j].center.y +circle[j].r*sin(mid);

if (Ipoint_in_circle(xtest, ytest, 1))

{
circle[j].cnt++;
circle[j].line[circle[j].cnt].s=0;
circle[j].line[circle[j].cnt].t=al;
circle[j].cnt++;
circle[j].line[circle[j].cnt].s=a2;
circle[j].line[circle[j].cnt].t=2.0*PI;

}

else

{
circle[j].cnt++;
circle[j].line[circle[j].cnt].s=al;
circle[j].line[circle[j].cnt].t=a2;

17. 56 2R3

#include<stdio.h>
#include<string.h>
#include<stdlib.h>
#include<math.h>
struct Node
{
int 1, r, cnt;
double cover;
1node[80005];
struct Point
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double x;
double y1, y2;
intid y1,id y2,id x;
bool flag;
}pt[20005];
double y[20005];
int total, cnty;
int cmp1(const void*p1, const void*p2)
{
double*al=(double*)p1;
double*a2=(double*)p2;
if (*al<*a2) return -1;
else if (*al==*a2) return 0;
else return 1;
H
int cmp2(const void*p1, const void*p2)
{
struct Point*al=(struct Point*)p1;
struct Point*a2=(struct Point*)p2;
if (al->x<a2->x) return -1;
else if (al->x==a2->x)
{
if (al->id_x<a2->id_x) return -1;
else if (al->id_x==a2->id_x) return 0;
else return 1;

}

else return 1;

}
int find(double target)

{
int head=1, tail=cnty, mid;
while (head<=tail)
{
mid=(head-+tail)>>1;
if (y[mid]==target) return mid;
else if (y[mid]<target) head=mid+1;
else tail=mid-1;
H
return 0;
H
void Build(int 1, int r, int s)

{
node[s].I=1;
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node[s].r=r;
node[s].cnt=0;
node[s].cover=0.0;
if (I+1<r)
{
int mid=(1+r)>>1;
Build(1,mid,s<<1);
Build(mid,r,(s<<1)+1);

H
void Update(int s)
{
if (node[s].cnt>0)
node[s].cover=y[node[s].r]-y[node[s].1];
else if(node[s].1+1==node[s].r)
node[s].cover=0.0;
else node[s].cover=node[s<<1].cover+node[(s<<1)+1].cover;
H
void Insert(int 1, int r, int s)
{
if (I<=node[s].I&&node[s].r<=r)
{
node[s].cnt++;
Update(s);
return,;
H
if (node[s].l+1<node[s].r)
{
int mid=(node[s].l4+node[s].r)>>1;
if (I<mid) Insert(L,r,s<<1);
if (r>mid) Insert(l,r,(s<<1)+1);
Update(s);

}
void Delete(int 1, int r, int s)
{
if (I<=node[s].I&&node[s].r<=r)
{
if (node[s].cnt>0)
node[s].cnt--;
Update(s);
return,;

H
if (node[s].l+1<node[s].r)
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int mid=(node[s].l4+node[s].r)>>1;
if (I<mid) Delete(l,r,s<<1);

if (r>mid) Delete(l,r,(s<<1)+1);
Update(s);

}
int main (void)
{
int n, 1, j, countn=0;
double ans;
while (scanf("%d", &n)==1 && n)
{
cnty=total=0;
for (i=1;1<=n;i++)
{
total++;
scanf("%lf %If", &pt[total].x, &pt[total].y1);
pt[total].flag=true;
pt[total].id_x=total;
y[++cnty]=pt[total].y1;

total++;

scanf("%lf %If", &pt[total].x, &pt[total].y2);
pt[total].flag=false;

pt[total].id_x=total;

y[++cnty]=pt[total].y2;

pt[total].y1=pt[total-1].y1;
pt[total-1].y2=pt[total].y2;
H
gsort(y+1, cnty, sizeof(double), cmp1);
j=enty;
cnty=1;
for (i=2;i<=j;i++)
if (y[ilt=yli-1])
yl[+tenty=y[i];

for (i=1;1<=total;i++)
{
pt[i].id_y1=find(pt[i].y1);
pt[i].id_y2=find(pt[i].y2);
H

gsort(pt+1, total, sizeof(struct Point), cmp2);
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ans=0.0;
Build(1,enty, 1);

Insert(pt[1].id_y1, pt[1].id_y2, 1);

for (i=2;i<=total;i++)

{

ans=ans+(pt[i].x-pt[i-1].x)*node[ 1].cover;
if (pt[i].flag) Insert(pt[i].id_y1, pt[i].id_y2, 1);
else Delete(pt[i].id_yl1, pt[i].id_y2, 1);

}

printf("%.0If\n", ans+1e-10);

}

return 0;

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
struct Point
{

intx,y;
+plist[100017;
struct Line
{

int x, b, e, flag;
Hlist[10001];
struct Item
{

inty, id, idx;
}+ilist[10001];
struct Node
{

intl, r, ¢, m, line;

bool If, rf;
tnode[40005];
int ys[10001];

18. 3B FZHI K

int cmp1(const void*p1, const void*p2)

{
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struct Item *al = (struct Item*)p1;
struct Item *a2 = (struct Item*)p2;
return al->y - a2->y;
}
int cmp2(const void*p1, const void*p2)
{
struct Item *al = (struct Item*)p1;
struct Item *a2 = (struct Item*)p2;
return al->id - a2->id;
}
int cmp3(const void*p1, const void*p2)
{
struct Line *al = (struct Line*)p1;
struct Line *a2 = (struct Line*)p2;

return al->x - a2->x;

H
void getm(int s)
{
if (node[s].c > 0)
{
node[s].m = ys[node[s].r-1] - ys[node[s].I-1];
node[s].line = 1;
node[s].rf = node[s].If = true;
H
else if (node[s].r - node[s].1 <= 1)
{
node[s].m = node[s].line = 0;
node[s].rf = node[s].If = false;
H
else
{
node[s].m = node[s<<1].m + node[(s<<1)+1].m;
node[s].line = node[s<<1].line + node[(s<<1)+1].line;
if (node[s<<1].rf && node[(s<<1)+1].If) node[s].line --;
node[s].If = node[s<<1].1f;
node[s].rf = node[(s<<1)+1].rf;
H
H
void build(int I, int r, int s)
{
node[s].1 =1,
node[s].r =r;

node[s].c = node[s].m = node[s].line;
if (node[s].r - node[s].1 > 1)
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{

int mid = (node[s].l + node[s].r)>>1;

build(l,mid,s<<1);
build(mid,r,(s<<1)+1);
H
H
void insert(int 1, int r, int s)
{
if (1 <=node[s].] && node[s].r <=r)
{
node[s].c ++;
getm(s);
H
if (node[s].r - node[s].1 > 1)
{
int mid = (node[s].l + node[s].r)>>1;
if (I <mid) insert(l, r, s<<1);
if (mid <r) insert(l, r, (s<<1)+1);
getm(s);
H
H
void delet(int 1, int 1, int s)
{
if (1 <=node[s].] && node[s].r <=r)
{
node[s].c --;
getm(s);
H
if (node[s].r - node[s].1 > 1)
{
int mid = (node[s].l + node[s].r)>>1;
if (1 <mid) delet(l, r, s<<1);
if (mid <r) delet(l, r, (s<<1)+1);
getm(s);
H
H
int main (void)
{

intn, 1,j, L r, x1, yl, x2, y2, tot, p, ans;
while (scanf ("%d", &n) ==1 && n)
{
for (i=0;1i<n;i++)
{
scanf ("%d %d %d %d", &x1, &yl, &x2, &y2);
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1=2%i;
r=1+1;

plist[1].x = x1;
plist[ll.y =y1;
plist[r].x = x2;
plist[r].y = y2;

ilist[l]l.y = y1;
ilist[1].id = 1;
ilist[r].y = y2;
ilist[r].id = 1;
H
tot = 2*n;
gsort(ilist, tot, sizeof(struct Item), cmp1);
ys[0] = ilist[0].y;
ilist[0].idx = 0;
j=0;
for (i=1;i<tot;i++)
{
if (ilist[i].y != ilist[i-1].y)
{
jt
ys[j] = ilist[i].y;
}
ilist[i].idx = j;
H
p=j+1;
gsort(ilist, tot, sizeof(struct Item), cmp2);
for i=0;1i<n;i++)
{
1=2%i;
r=1+1;
list[1].x = plist[1].x;
ist[1].b = ilist[1].idx;
list[1].e = ilist[r].idx;
list[1].flag = 1;

Ilist
Ilist
Ilist
Ilist

b

gsort(llist, tot, sizeof(struct Line), cmp3);

r].x = plist[r].x;
b =ilist[1].idx;
.e = ilist[r].idx;

flag =0;

T

T

— — o
—_ e e

T
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build(1,p,1);
insert(llist[0].b+1, 1list[0].e+1,1);
int now_m = node[1].m, now_line = node[1].line;
ans = now_m;
for(i=1;i<tot;i++)
{
if (llist[i].flag) insert(llist[i].b+1, llist[i].e+1, 1);
else delet(llist[i].b+1, llist[i].e+1, 1);
ans += (abs(node[1].m - now_m) + 2*(llist[i].x - llist[i-1].x)*now_line);
now_m = node[1].m;
now_line = node[1].line;
}
printf ("%d\n", ans);

}

return O;

19. 5z [F] X

#include<iostream>
#include<stdlib.h>
#include<string.h>
#include<set>
#include <math.h>
using namespace std;
set <int>tree;
set <int>::iterator iter;
struct Point
{

double x;

int id, flag;
+p1[100001], p2[1000017;
int totl, tot2;
struct Q
{

double x,y, 1;
+q[500017;
int cmp(const void*pl, const void*p2)

{

struct Point*al=(struct Point*)p1;
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struct Point*a2=(struct Point*)p2;
if (al->x<a2->x) return -1;
else if (al->x==a2->x) return a2->flag-al->flag;
else return 1;
}
int cmp1(const void*p1, const void*p2)
{
struct Q*al=(struct Q*)pl;
struct Q*a2=(struct Q*)p2;
if (al->y<a2->y)return -1;
else if (al->y==a2->y)return 0;
else return 1;

}
double dis(double x1, double y1, double x2, double y2)

{
return sqrt((x1-x2)*(x1-x2)+(y1-y2)*(y1-y2));
}
bool judge(int i, int j, double d)
{
if (dis(q[i]-x, q[il.y, q[j]-x, q[j].y)<=q[i].r+q[j].r+2.0*d)
return true;

return false;

}

bool insert(int v,double d)

{

iter = tree.insert(v).first;
if (iter != tree.begin())
{
if (judge(v, *--iter,d))
{

return true;

}

++iter;

}

if (++iter != tree.end())

{
if (judge(v, *iter,d))

{

return true;

}

return false;

}

bool remove(int v,double d)
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iter = tree.find(v);

if (iter != tree.begin() && iter != --tree.end())
{

int a = *--iter;

++iter;

int b = *++iter;

if (judge(a, b,d))

{

return true;

}

tree.crase(Vv);
return false;

H
bool check(double d)

{

inti=1, j=1;

while (i<=totl &&j<=tot2)

{
if (p1[i].x-d<=p2[j].x+d)
{

if (insert(p1[i++].id, d))
return true;

}

else
{
if (remove(p2[j++].id, d))

return true;

H
while (i<=totl)
{
if (insert(p1[i++].id, d))
return true;
H
while (j<=tot2)
{
if (remove(p2[j++].id, d))
return true;

}

return false;
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}
int main (void)
{
int cases, n, i;
scanf("%d",&cases);
while (cases--)
{
scanf("%d",&n);
tot1=tot2=0;
for (i=1;i<=n;i++)
scanf("%lf %lf %lf",&q[1].x,&q[i].y, &q[i].1);
gsort(q+1,n,sizeof(struct Q),cmpl);
for (i=1;i<=n;i++)
{
totl++;
pl[totl].x=q[i].x-q[i].1;
pl[totl].id=i;
pl[totl].flag=1;

tot2++;

p2[tot2].x=q[i].x+q[i].1;

p2[tot2].id=i;

p2[tot2].flag=-1;
H
gsort(p1+1,totl,sizeof(struct Point),cmp);
gsort(p2+1,tot2,sizeof(struct Point),cmp);

double head=0.0, tail=dis(q[1].x,q[1].y,q[2].x,q[2].y)+1.0, mid;
while (tail-head>1e-8)
{

tree.clear();

mid=(head+tail)/2.0;

if (check(mid))

{

tail=mid;
H

else head=mid;

;
printf ("%.61f\n",2.0*head);

}

return 0;
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20. KA E R E L

double area_of overlap(point c1, double r1, point c2, double 12)
{
double a = distance(cl, c2), b=rl, c =12;
double ctal =acos((a*a+b*b-c*c)/2/(a*b)),
cta2 =acos((a*a+tc*c-b*b)/2/(a*c));
double s1 =rl*rl*ctal - r1*r1*sin(ctal)*(a*a+b*b-c*c)/2/(a*b);
double s2 =r2*r2*cta2 - r2*r2*sin(cta2)*(a*a+c*c-b*b)/2/(a* c);
return s1 + s2;

}
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