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typedef complex<double> Point;
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Point a; o A(X,Y)
a.real() = x; a.imag() = y;
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struct Point{
double x,y;

;

E 3 ENBRICEEFH
HICENTEZERT
BExzEHRLTH.

HE55AL0

Point(double a, double b{ x =a;y =b; }
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> double dis(Point a, Point b){ return abs(a-b); }




a(Xa,Ya)

: 220N ML e

a(x,, v,) &Eblxy, v,)D AR dot(a,b)E
o dot(a,b) =x, * xp + Vg * Vs

cET-. abDBETHZOLEHC &

> dot(a,b) = |a| = |b|] = cos B

R/ ZAHWND LcosOMNKRONS
double dot(Point a, Point b){
retrun a.real()*b.real() + a.imag()*b.imag():
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a(x,, v,)&Eblxy, vi,) DI FRcross(a,b)lE

> cross(ab) = x5 * Yp — Vo " Xp
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- cross(a,b) = |a| = |b| = sinB
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double dot(P a, P b){
retrun a.real()*b.imag() — a.imag()*b.real():
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int ccw(Point a, Point b, Point ¢}
lif(cross(b-a,c-a)>EPS)return 1:]
if(cross(b-a,c-a)<-EPS)return -1:
lif(dot(b-a,c-a)<-EPS)return 2]
if(abs(b-a)+EPS<abs(c-a)return -2;
return O;

}
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> typedef pair<Point,
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Point> Line;
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double seg_to_point_dis(Line I, Point p}
Point a = l.first, b = l.second, ¢ = 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;
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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;

}
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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;

}

d1 =1b2-b1l * Ib1-a1l * sinx
= |b2-b1l * lo1-al

d2 = Ib2-b1l * la1-a1l * siny
= |b2-b1l * lo2-a1ll

d1/d2 = lo1-all / lo2-ail
= |cp-all /la1-all
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