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typedef pair<P, double> C;!
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2 : dis(pa,pb) ≦ ra+rb
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int cpr(C a, C b){!
  double d = abs(a.fs - b.fs);!
  if(a.sc+b.sc + EPS < d)return -1;          //0 cp (outside)!
  if(b.sc+d + EPS < a.sc) return 1;          //0 cp (B in A)!
  if(a.sc+d + EPS < b.sc)return 2;           //0 cp (A in B)!
  if(abs(a.sc+b.sc - d) < EPS)return -3;  //1 cp (outside)!
  if(abs(a.sc+d - a.sc) < EPS)return 3;   //1 cp (B in A)!
  if(abs(a.sc+d - b.sc) < EPS)return 4;   //1 cp (A in B)!
  return 0;                                                 //2 cp!
}



3 a,b,c a (rad) ( )!

double arg(double a, double b, double c){!
  return acos( (b*b+c*c - a*a)/(2*b*c) );!
}!

v s (rad)

( )!

P rotate(P v, double s){!
  return P(v.real()*cos(s) - v.imag()*sin(s),!
                  v.real()*sin(s) + v.imag()*cos(s) );!
}
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vector<P> CircleCrossPoint(C a, C b){!
  vector<P> res;!
  P x = a.sc * unit(b.fs - a.fs);!
  if(cpr(a,b) >= 3){!
    res.push_back(a.fs + x);!
  }else if(cpr(a,b) == 0){!
    double s = arg(b.sc, abs(b.fs-a.fs), a.sc);!
    res.push_back(a.fs + rotate(x, s));!
    res.push_back(a.fs + rotate(x,-s));!
  }!
  return res;!
}
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vector<P> cpCircleLine(C a, L x){!
  vector<P> res;!
  P n = normal(x.fs-x.sc).fs;!
  P p = line_cp(x, L(a.fs,a.fs+n));!
  if(abs(abs(a.fs-p) - d)<EPS){!
    res.push_back(p);!
  }else if(abs(a.fs-p)+EPS<d){!
    D len = sqrt(a.sc*a.sc - norm(a.fs-p));!
    P cp = len * unit(x.fs - x.sc);!
    res.push_back(p + cp);!
    res.push_back(p - cp);!
  }!
  return res;!
}
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vector<P> CircleCrossPoint(C a, C b){!
  double d = abs(a.fs - b.fs);!
  if(a.sc + b.sc < d+EPS)return 0;!
  if(a.sc < b.sc)swap(a,b);!
  if(b.sc + d < a.sc + EPS)return area(b);!
!

  double s1 = arg(b.sc,a.sc,d), s2 = arg(a.sc,b.sc,d);!
  double tri = (a.sc*a.sc*sin(s1*2) + b.sc*b.sc*sin(s2*2) )/2;!
  return a.sc*a.sc*s1 + b.sc*b.sc*s2 - tri;!
}

s1
d

a

b



1

c

p

vector<L> TangentLine(C c, P p){!
  vector<L> res;!
  P a = c.fs + c.sc * unit(p - c.fs);!
  vector<P> b = cpCircleLine( C(c.fs, abs(c.fs-p), L(a,a+normal(c.fs-p).fs) );!
  for(int i=0;i<b.size();i++){!
    res.push_back( L(p, c.fs + c.sc*unit(b[i] - c.fs)) );!
  }!
  return res;!
}
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vector<L> CommonTangentLine(C a, C b){!
  vector<L> res;!
  if(a.sc+EPS < b.sc)swap(a,b);!
  if(a == b)return res;  // !

  P p = (b.fs-a.fs)*a.sc / (a.sc+b.sc) + a.fs;!
  if(abs(a-p)+EPS>a.sc)res = AjacentLine(a,p);!
  ......
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vector<L> CommonTangentLine(C a, C b){!
  ......!
  if(abs(a.sc-b.sc) < EPS){!
    pair<P,P> n = normal(unit(b.fs-a.fs)*a.sc);!
    res.push_back(L(a.fs+n.fs, b.fs+n.fs));!
    res.push_back(L(a.fs+n.sc, b.fs+n.sc));!
  }else{  
    P p = (b.fs-a.fs) * a.sc/(a.sc-b.sc) + a.fs;!
    if(abs(a-p)+EPS>a.sc){!
      vector<L> tmp = AdjacentLine(a,p);!
      for(int i=0;i<tmp.size();i++)res.push_back(tmp[i]);!
    }!
  }!
  return res;!
}
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