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Minimum area = 80.000

Maximum area = 200.000

Gift 2
Minimum area = 100.000

Maximum area = 200.000
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struct Point({

double x,v;

Point (double xx,double yy) :x(xx),y(yy){}
Yi
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_(cose —sine)
" \sin® cosO

EBDOT, IheEHT 58 rotate bEFRT 5.

Point rotate(Point consté& p,
double th){
return Point(p.x*cos(th)-p.y*sin(th),

p.x*sin(th)+p.y*cos(th));

%1% vector<Point> TET. LMHIEZAE
[z S 728 EOUFEROEEIZUT OB TR 5
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double calcArea(vector<Point> const& ps,
double th){
/) AVTAMDELEE, NTERLEDLRCE R
/] TAHOIZ, assert IfE-72 LW
assert(ps.size()>0);
/1 BWAD
Point p=psl[0].rotate(th);
/] RO x HERE
double minx= p.x, mMaxx=p.X;
/1 LT v HEAR
double miny= p.y, maxy=p.y;
/7 FRY O RIZOWTHESR
for(size_t i=1;i<ps.size();i++){
Point p=pslil.rotate(th);
minx=min (minx,p.x);
maxx=max (maxx,p.x) ;
miny=min(miny,p.y);
maxy=min (maxy,p.y);
}

return (maxx-minx)* (maxy-miny) ;
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// RN & B/ ME % DR
struct MinMax{
double minVal,maxVal;
MinMax (const double mn,const double mx)
:minval (mn) ,maxVal (mx) {}
void update(MinMax const& mm) {
minVal=min(minval,mm.minval) ;
maxVal=max (maxVal,mm.maxVal) ;
}
Yi
/1 2 DODfEDPSES
MinMax minMax2 (double v0, double v1){

return MinMax (min(v0,v1l),max(xv0,v1));
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MinMax calcMinMax (
vector<Point> const& ps,
double delta){
double val=calcArea(ps,0.0);
MinMax ret(wval,val);
for (double th=delta;th<= M_PI 2 ;
th+=delta) {
double area=calcArea(ps,th);
ret.update (MinMax (area,area)) ;
}

return ret;
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enum Dir ({
East=0, North=1, West=2, South=3
Yi
/1 ZAIEORIEHEILDN DL AIED
/1 T H O RISHIST 5 % IREE
struct ENWSIndex{

int indicesl4];

ENWSIndex(int e,int n,int w,int s){
indices[Eastl=e; indices[Northl=n;
indices[Westl=w; indicesl[Southl=s;

}

Yi
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// calcArea MR H
// T L ENWSIndex DXf
struct Ans {
double area;
ENWSIndex enwsIndex;
Ans (double a,const ENWSIndex& enws)
:area(a), enwsIndex (enws) {}

}i

// points % theta fHlJ72& &®D Ans
Ans calcArea(vector<Point> const& ps,
double theta) {
assert(ps.size()>0);
Point p=rotatel(psl[0],theta);
double minx= p.xX, mMaxx=p.X;
double miny= p.y, maxy=p.y;
int e=0, n=0, w=0, s=0;
for(size_t i=1;i<ps.size();i++){
Point p=rotate(psl[il, theta);
if (p.x<minx) { w=i; minx=p.x; }
else if(p.x>maxx){ e=i; maxx=p.X; };
if(p.y<miny) { s=i; miny=p.y; }
else if(p.y>maxy){ n=i; maxy=p.y; };
}
return Ans ((maxx-minx) * (maxy-miny),
ENWSIndex(e,n,w,s));
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calcSameEdges % %EF% T 4. Z i, Gl oMl
EROLAZIFEAEEXTLAEZITTHA.

MinMax calcSameEdges (
vector<Point> const& ps,
double th0,double thl){
Ans ansO=calcArea(ps, (th0+thl) /2.0);
Point pe=pslans0.enwsIndex.indices[Eastl];

Point pn=pslans0.enwsIndex.indices[Northll;

Point pw=pslans0.enwsIndex.indices[Westl];

Point ps=pslans0.enwsIndex.indices[Southl]; %W

double a=pe.x-pw.X, b=pe.y-pw.y;
double c=pn.x-ps.x, d=pn.y-ps.y;
double tO=tan(th0);
double tl=tan(thl);
double areal=(a-b*t0)* (c*t0+d) / (1+t0*t0);
double areal=(a-b*tl)*(c*tl+d)/(1+tl*tl);
double A= (b*d-a*c), B2=(a*d+b*c);
1£(A==0){ // th=0 CHHEZIS
return minMax2 (area0,areal);
}
double sqgrtD=sgrt(B2*B2+A*A) ;
double t;
if (A<0) t= (B2-sqrtD)/A;
else t=(B2+sgrtD)/A;
/1 EHANOEE
if(t<tan(th0) || tan(thl)<t)
return minMax?2 (area0,areal);
double area=(a-b*t)*(c*t+d) / (1+t*t);
return MinMax (min(area,min(area0,areal))

max (area,max(areal,areal)));

g, AT LIREEAS AN D B A IE & R IUT &
VL op &y BARED B AIER, BMTOLI LT
Kz 5.

double theta90(Point const& p0,
Point consté& pl){
double dx=pl.x-p0.x;
double dy=pl.y-p0.vy;
return fmod(M_PI-atan2(dy,dx),M_PI_2);

TEHAE O 4 100 22 O T, THEORTTIZD
WT, 0=60=mu/20#PT, xfilldsd\Vidy®izF
TR b mEEZRoOT LV, KRS0 METIIES
FRRIGIEANERD S 2 wAs, $XTOHMOR OME
I 4 495058 ) DT, KL7zZ &k, 7o
7T RILTOLEI IR A,

MinMax calcAll (vector<Point> const& ps) {
vector<double> ths;
ths.push_back(0.0) ;
ths.push_back(M_PI_2);
for(size_t i=0;i<ps.size();i++)

for(size_t j=i+l;j<ps.size();j++){
ths.push_back (theta90 (pslj],
pslil));
}
sort (ths.begin(),ths.end());
MinMax ret=calcSameEdges (ps,ths[0],
ths(11]);

for(size_t i=1;i<ths.size()-1;i++){
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ret.update(calcSameEdges (ps, ths[il,
thsli+11));
}

return ret;
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¢, MEORMEL LT KS50EH12, 44
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int ccw(Point const& p0, Point const& pl,
Point const& p2){

double dxl=pl.x-p0.x, dyl=pl.y-p0.y;
double dx2=p2.x-p0.x, dy2=p2.y-p0.y;
double r90_dx2= -dy2, r90_dy2=dx2;
double product=dx1*r90_dx2+dyl1*r90_dy2;
if (product<0.0) return -1;
else if(product==0.0) return 0;

else return 1;
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void make_convex_hull (
vector<Point>& points) {
assert (points.size()>2);
/1 BTN HERT
double maxx=pointsl0].x;
double maxx_y=pointsl[0].y;
int maxxIndex=0;
int srcSize=points.sizel();
for(int i=1;i<srcSize;i++){
if (pointslil.x>maxx ||
(points[i].x==maxx &&
pointslil.y>maxx_vy)){
maxxIndex=1i;
maxx=pointslil.x;

maxx_y=pointsl[il.y;

}
vector<Point> newPoints;
int srcIndex=maxxIndex;
newPoints.push_back(points[srcIndexl]) ;
srcIndex=(srcIndex+1) $srcSize;
newPoints.push_back (points[srcIndexl) ;
srcIndex=(srcIndex+1)%$srcSize;
int dstIndex=1;
for(;;){
Point p=pointslsrcIndex];
while(ccw(newPoints[dstIndex-11,
newPoints[dstIndex],p)<=0){

newPoints.pop_back () ;



dstIndex--;

if (dstIndex==0)break;
}
if (srcIndex==maxxIndex)break;
newPoints.push_back(p);
dstIndex++;
srcIndex= (srcIndex+1) $srcSize;

}

points.swap (newPoints) ;

CORILESED X, BRIk Ta s 5 AT
nn—1) MY HARZCAEL, BETLIHEEIIHLTO
BITZIETE W, UTDXHIik 5.

MinMax calcAll (vector<Point> const& ps){
vector<double> ths;
ths.push_back(0.0) ;
ths.push_back(M_PI_2);
for(size_t 1i=0;i<ps.size();i++){

ths.push_back (

theta90 (psl(i+1)%ps.size()]
pslil));
}
sort(ths.begin(),ths.end());
MinMax ret=calcSameEdges (ps,ths[0],
thsl11);

for(size_ t i=1;i<ths.size()-1;i++){

ret.update (calcSameEdges (ps, ths[il,

thsli+11));

}

return ret;
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const double delta=le-15;
MinMax calcSameEdges (
vector<Point> const& ps,
double th0,double thl){
Ans ansO=calcArea(ps, th0);
Ans ansl=calcArea(ps,thl);
if (thl-thO<le-14)
return minMax2 (ans0.area,ansl.area);
Ans ans0_d=ans0,ansl_d=ansl;
for (double d=delta;d<th2-th0;d*=2) {
ans0_d=calcArea (ps, th0+d) ;
if (abs(ans0.area-ans0_d.area)>le-4)

break;

}

for (double d=delta;d<thl-th2;d*=2) {
ansl_d=calcArea(ps, thl-4d);
if (abs(ansl.area-ansl_d.area)>le-4){

break;

}
if((ans0_d.area-ans0.area) *
(ansl.area-ansl_d.area) >0)

return minMax2 (ans0O.area,ansl.area) ;
MinMax ret=

calcSameEdges (ps, th0, th2) ;
ret.update(

calcSameEdges (ps, th2,thl)) ;

return ret;

FRRETIZAZ T L WRREI SV, Tur I 0%
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1) Graham, R. L.: An Efficient Algorithms for Determining the Convex
Hull of a Finite Planar Set, Information Processing Letters, 1(1972).
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