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typedef vector<P> Poly;!
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double poly_area(Poly p){!
  if(p.size()<3)return 0;!
  double res = cross(p[p.size()-1], p[0]);!
  for(int i=0;i<(int)p.size()-1;i++){!
!  res += cross(p[i], p[i+1]);!
  }!
  return res/2;!
}



 ⇔ !

 O(n)!

bool in_poly(Poly p, P x){!
  int n = p.size();!
  double xMax = x.real();!
  for(int i=0;i<n;i++){!
    if(xMax < p[i].real())xMax = p[i].real();!
    if(EQ(x,p[i]))return false;!
  }!
  L h = L( x,P(xMax + 1.0, x.imag()) );!
  //p x x  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 ⇔ !

 O(n)!

bool in_poly(Poly p, P x){!
  ......!
!
  int c = 0;!
  for(int i=0;i<n;i++){!
    L l = L(p[i],p[(i+1)%s]);!
    if(!para(h, l) && is_cp(h, l)){!
      P cp = line_cp(h, l);!
      if(cp.real() < x.real() + EPS)continue;!
      if(EQ(cp, (l.fs.imag() < l.sc.imag())?l.sc:l.fs))c++;!
    }!
  }!
  return (c&1)?true:false;!
}
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 O(n logn) +  O(n)!

Poly convex_hull(vector<P> v){!
  int n = v.size(), k = 0;!
  sort(v.begin(), v.end());!
  Poly r(2*n);!
  for(int i=0;i<n;i++){!
    while(k>1 && cross(r[k-1]-r[k-2],v[i]-r[k-1]) <= EPS)k--;!
    r[k++] = v[i];!
  }!
  for(int i=n-2,t=k;i>=0;i--){!
    while(k>t && cross(r[k-1]-r[k-2],v[i]-r[k-1]) <= EPS)k--;!
    r[k++] = v[i];!
  }!
  r.resize(k-1);!
  return r;!
}!
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 O(n)!

double caliper(Poly p){!
  int n = p.sz;!
  if(n<=1)return 0;!
  if(n==2)return abs(p[0]-p[1]);!
  !
  int i = 0, j = 0;!
  for(int k=0;k<n;k++){!
    if(!(p[i]<p[k]))i = k;  // i !

    if(p[j]<p[k])j = k;      // j !

  }!
!
  double res = 0;!
  int si = i, sj = j;!
  while(i != sj || j != si){!
    res = max(res,abs(p[i]-p[j]));!
    if( cross(p[(i+1)%n] - p[i], p[(j+1)%n] - p[j]) < 0)i = (i+1)%n;!
    else j = (j+1)%n;!
  }!
  return res;!
}


