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const double EPS = 1e−9;

typedef double Angle ;

struct Point {
int x , y ;

} ;

struct PolarPoint {
// phi in [ 0 . . 2 ∗ PI )
double r , phi ;

} ;

struct Vector {
int x , y ;

} ;

struct Segment {
Point a , b ;

} ;

struct Ray {
Point a , b ;

} ;

struct Line {
Point a , b ;

} ;

struct Tr iang l e {
Point a , b , c ;

} ;

struct Ci r c l e {
Point c ;
int r ;

} ;

struct Polygon {
vector<Point> p ;

} ;

Point c r ea t ePo in t ( int x , int y ) ;
Vector c r ea teVecto r ( Point a , Point b ) ;
Segment createSegment ( Point a , Point b ) ;
Ray createRay ( Point a , Point b ) ;
Line c r ea t eL ine ( Point a , Point b ) ;
Tr iang l e c r e a t eTr i ang l e ( Point a , Point b , Point c ) ;
C i r c l e c r e a t eC i r c l e ( Point c , int r ) ;
Polygon createPolygon ( vector<Point> p ) ;
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void pr in tPo int ( Point p ) ;
void pr intVector ( Vector v ) ;

double vectorLength ( Vector a ) ;
double po intDi s tance ( Point a , Point b ) ;
double d i s t anc e ( Segment s , Point a ) ;
double d i s t anc e (Ray ray , Point a ) ;
double d i s t anc e ( Line l i n e , Point a ) ;
double segmentDistance ( Segment a , Segment b ) ;

Vector sum( Vector a , Vector b ) ;
Vector mult ( Vector a , int b ) ;
Vector normal ize ( Vector a ) ;

int dotProduct ( Vector a , Vector b ) ;
int crossProduct ( Vector a , Vector b ) ;

Point po larToCartes ian ( PolarPoint a ) ;
PolarPoint car te s ianToPo lar ( Point a ) ;

bool i s I n t e r s e c t e d ( Segment a , Segment b ) ;
bool i s I n t e r s e c t e d (Ray a , Ray b ) ;
bool i s I n t e r s e c t e d ( Line a , Line b ) ;

bool i sBe longed ( Segment s , Point a ) ;
bool i sBe longed (Ray ray , Point a ) ;
bool i sBe longed ( Line l i n e , Point a ) ;

bool i s I n s i d e ( Tr iang l e t , Point a ) ;
bool i s I n s i d e ( C i r c l e c , Point a ) ;
bool i s I n s i d e ( Polygon p , Point a ) ;
bool isConvex ( Polygon p ) ;

bool i sOrthogona l ( Vector a , Vector b ) ;

double t r i ang l eArea ( Tr iang l e a ) ;
double c i r c l eA r e a ( C i r c l e a ) ;
double polygonArea ( Polygon a ) ;

double getAngle ( Vector a , Vector b ) ;

bool equal (double a , double b ) ;
bool l e s s (double a , double b ) ;
bool g r e a t e r (double a , double b ) ;
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