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1 const double eps = 1e-8; 

2 int cmp(double x) { 

3 if (fabs(x) < eps) return 0;

4 if (x > 0) return 1;

5 return -1;

6 } 
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1 const double pi = acos(-1.0); 

2 inline double sqr(double x) { 

3 return x * x; 
4 } 

5 struct point { 

6 double x, y; 

7  point() {} 

8  point(double a, double b): x(a), y(b) {} 

9 void input() { 

10   scanf("%lf%lf", &x, &y); 

11  } 

12 friend point operator + (const point &a, const point &b) { 
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13   return point(a.x + b.x, a.y + b.y); 

14  } 

15 friend point operator - (const point &a, const point &b) { 

16   return point(a.x - b.x, a.y - b.y); 

17  } 

18 friend bool operator == (const point &a, const point &b) { 

19   return cmp(a.x - b.x) == 0 && cmp(a.y - b.y) == 0; 

20  } 

21 friend point operator * (const point &a, const double &b) { 

22   return point(a.x * b, a.y * b); 
23  } 

24 friend point operator * (const double &a, const point &b) { 

25   return point(a * b.x, a * b.y); 
26  } 

27 friend point operator / (const point &a,const double &b) { 

28   return point(a.x / b, a.y / b); 

29  } 

30 double norm() { 

31   return sqrt(sqr(x) + sqr(y)); 

32  } 

33 }; 

34 double det(const point &a, const point &b) { 

35 return a.x * b.y - a.y * b.x; 
36 } 

37 double dot(const point &a, const point &b) { 

38 return a.x * b.x + a.y * b.y; 
39 } 

40 double dist(const point &a, const point &b) { 

41 return (a - b).norm(); 

42 } 

43 point rotate_point(const point &p, double A) { 

44 double tx = p.x, ty = p.y; 

45 return point(tx * cos(A) - ty * sin(A), tx * sin(A) + ty * cos(A)); 
46 } 
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1 struct line { 

2  point a,b; 

3  line() {} 
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4  line(point x,point y): a(x),b(y) {} 

5 }; 

6 line point_make_line(const point a,const point b) { 

7 return line(a,b);

8 } 

9 double dis_point_segment(const point p,const point s,const point t) { 

10 if (cmp(dot(p-s,t-s))<0) return (p-s).norm();

11 if (cmp(dot(p-t,s-t))<0) return (p-t).norm();

12 return fabs(det(s-p,t-p)/dist(s,t));

13 } 

14 void PointProjLine(const point p,const point s, const point t, point &cp){ 

15 double r=dot((t-s),(p-s))/dot(t-s,t-s);

16  cp=s+r*(t-s);
17 } 

18 bool PointOnSegment (point p, point s, point t) {  

19     return cmp(det(p-s,t-s))==0 && cmp(dot(p-s,p-t))<=0; 

20 } 

21 bool parallel(line a,line b) { 

22 return !cmp(det(a.a-a.b,b.a-b.b));

23 } 

24 bool line_make_point(line a,line b,point &res) { 

25 if (parallel(a,b)) return false;

26 double s1=det(a.a-b.a,b.b-b.a);

27 double s2=det(a.b-b.a,b.b-b.a);

28  res=(s1*a.b-s2*a.a)/(s1-s2);
29 return true;

30 } 

31 line move_d(line a,const double &len) { 

32  point d=a.b-a.a; 

33  d=d/d.norm(); 

34  d=rotate_point(d,pi/2); 

35 return line(a.a+d*len,a.b+d*len);
36 } 
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1 const int maxn = 100;

2 struct polygon { 

3 int n;

4  point a[maxn]; 

5  polygon(){} 

6 double perimeter() { 

7   double sum=0;

8   a[n]=a[0]; 

9   for (int i=0;i<n;i++) sum+=(a[i+1]-a[i]).norm(); 

10   return sum;
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11  } 

12 double area() { 

13   double sum=0;

14   a[n]=a[0]; 

15   for (int i=0;i<n;i++) sum+=det(a[i+1],a[i]); 

16   return sum/2.;

17  } 

18 int Point_In(point t) { 

19   int num=0,i,d1,d2,k;

20   a[n]=a[0]; 

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

22    if (PointOnSegment(t,a[i],a[i+1])) return 2;

23    k=cmp(det(a[i+1]-a[i],t-a[i])); 

24    d1=cmp(a[i].y-t.y); 

25    d2=cmp(a[i+1].y-t.y); 

26    if (k>0 && d1<=0 && d2>0) num++; 

27    if (k<0 && d2<=0 && d1>0) num--; 

28   } 

29   return num!=0;

30  } 

31 }; 
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1 point polygon::MassCenter() { 

2  point ans=point(0,0); 

3 if (cmp(area())==0) return ans;

4  a[n]=a[0]; 

5 for (int i=0;i<n;i++) ans=ans+(a[i]+a[i+1])*det(a[i+1],a[i]);
6 return ans/area()/6.;

7 }
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1 int polygon::Border_Int_Point_Num() { 

2 int num=0;

3  a[n]=a[0]; 

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

5   num+=gcd(abs(int(a[i+1].x-a[i].x)),abs(int(a[i+1].y

6   -a[i].y))); 

7 return num;

8 } 

9 int polygon::Inside_Int_Point_Num(){

10 return int(area())+1-Border_Int_Point_Num()/2;

11 } 
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1 struct polygon_convex { 

2  vector <point> P; 

3  polygon_convex(int Size=0) { 

4   P.resize(Size); 

5  } 

6 }; 

7

8 bool comp_less(const point &a,const point &b) { 

9 return cmp(a.x-b.x)<0 || cmp(a.x-b.x)==0 && cmp(a.y-b.y)<0; 

10 } 

11 polygon_convex convex_hull(vector<point> a) { 

12  polygon_convex res(2*a.size()+5);
13  sort(a.begin(),a.end(),comp_less); 

14  a.erase(unique(a.begin(),a.end()),a.end()); 

15 int m=0;

16 for (int i=0;i<a.size();++i){

17   while (m>1 && cmp(det(res.P[m-1]-res.P[m-2],a[i]-res.P[m-2])) 

18   <=0) --m; 

19   res.P[m++]=a[i]; 

20  } 

21 int k=m;

22 for (int i=int(a.size())-2;i>=0;--i) { 

23   while (m>k && cmp(det(res.P[m-1]-res.P[m-2],a[i]-res.P[m-2])) 

24   <=0) --m; 

25   res.P[m++]=a[i]; 

26  } 

27  res.P.resize(m); 

28 if (a.size()>1) res.P.resize(m-1); 

29 return res;

30 } 

31

32 bool containOn(const polygon_convex &a,const point &b) { 

33 int n=a.P.size();
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