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● x,y
!

● 2



● C++ STL complex !
◦ !
● typedef complex<double> Point;!
◦ !

● x real() y imag() !
◦ a(x,y) !
●Point a;!
● a.real() = x; a.imag() = y;!
◦ !

● x: 

y: 

a(x,y)
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complex
● !
◦ complex

!
●

!
struct Point{!
  double x,y;!
 Point(double a, double b){ x = a; y = b; }!
};



● a,b a-b
!

◦ double dis(Point a, Point b){ return abs(a-b); }

b(xb,yb)

a(xa,ya)



 θ b(xb,yb)

a(xa,ya)



  θ b(xb,yb)

a(xa,ya)



●  = |a| * |b| * sinθ 
        = |b| * |b xa | 
        =  × !

●  =  ×  / 2 
                       =  / 2
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● 2 a,b c !

● ccw
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ccw
int ccw(Point a, Point b, Point c){ 
   if(cross(b-a,c-a)>EPS)return 1; 
   if(cross(b-a,c-a)<-EPS)return -1; 
   if(dot(b-a,c-a)<-EPS)return 2; 
   if(abs(b-a)+EPS<abs(c-a)return -2; 
   return 0; 
}
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: AOJ0035 Is It Convex?
● !
●
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● 2
!

● 2
!

◦ typedef pair<Point, Point> Line;!
●
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● ab c
a,b c !
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● a : ∠BAC > 90°!

● b : ∠ABC > 90°!

● : !

   ∠BAC <= 90° ABC <= 90°!

● cosθ(= )
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double seg_to_point_dis(Line l, Point p){!
  Point a = l.first, b = l.second, c = p;!
  if(dot(b-a,c-a)<EPS)return abs(c-a);!
  if(dot(a-b,c-b)<EPS)return abs(c-b);!
  return line_to_point_dis(l,p);!
}
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●

!

double seg_to_seg_dis(Line a, Line b){!
  double res = seg_to_point_dis(a, b.first);!
  res = min(res, set_to_point_dis(a, b.second) );!
  res = min(res, set_to_point_dis(b, a.first) );!
  res = min(res, set_to_point_dis(b, a.second) );!
  return res;!
}



● a b !
◦ a 2 b !

◦ b 2 a !
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● a,b !

● b 2 a !

● a 2 b !

● ccw
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bool is_cross(Line a, Line b){!
  if(ccw(a.first,a.second,b.first)*!
     ccw(a.first,a.second,b.second) <= 0 &&!
     ccw(b.first,b.second,a.first)*!
     ccw(b.first,b.second,a.second) <= 0){!
       return true;!
  }!
  return false;!
}



: AOJ2351 Closest Segment Pair
● N !
● !
● 2 ≦ N ≦ 105!
● 0 ≦ xi,yi ≦ 100
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● a , b !

● a !
●



Point cross_point(Line a, Line b){ 
  double d1 = cross(b.second - b.first, 
                                b.first - a.first); 
  double d2 = cross(b.second - b.first, 
                                a.second - a.first); 
  return a.first + (a.second - a.first) * d1/d2; 
}
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cp
d1 = |b2-b1| * |b1-a1| * sinx!
     = |b2-b1| * |o1-a1|!
d2 = |b2-b1| * |a1-a1| * siny!
     = |b2-b1| * |o2-a1|!
!
d1/d2 = |o1-a1| / |o2-a1|!
          = |cp-a1| / |a1-a1|
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: AOJ0187 Stoning Fortune
● 3 3

!
●

3 !

● -1000 ≦ xi,yi ≦ 1000
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