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#include <bits/stdc++.h>
#define maxn 800005
#define int long long
using namespace std;

A et it

/1]
// | Geometry Template BASIC(Sgn)

/7|

[/ A= e

//const long long eps =
const long double eps = 1le-8;

|
(]
[y

//long doublefd ¥l i H H sgn ik %L

int sgn(long double x){
if(fabs(x) <= eps) return 9;
return x >0 ? 1 : -1;

}

/*

//1ong longf L T 1 H] (¥ sgnes £

int sgnLL(long long x){
if(abs(x) == eps) return 9;
return x > 0 ? 1 : -1;

*/

[/ Hmmmm e e oo +
/7| |
// | Geometry Template Struct |
/7| |
/] H-mmmm e +

/% R CHRRIERR ) *xx */
template<typename T> struct TP{
T X, y;
TPO){}
TP(T _x, T_y){ x=_x;y=_y;
TP operator -() const {
return {-x, -y};

}

}

friend TP operator +(const TP &a, const TP &b){
return {a.x + b.x, a.y + b.y};

}

friend TP operator -(const TP &a, const TP &b){
return {a.x - b.x, a.y - b.y};

}

friend T operator *(const TP &a, const TP &b){
return a.x * b.x + a.y * b.y;

}

friend T operator ~(const TP &a, const TP &b){
return a.x * b.y - a.y * b.x;

}

friend bool operator ==(const TP &a, const TP &b){
return sgn(a.x - b.x) == 0 && sgn(a.y - b.y) == 0;

}

friend bool operator <(const TP &a, const TP &b){

if(sgn(a.x - b.x) == 09)
return sgn(a.x - b.x) < 0;

return sgn(a.y - b.y) < 0;



62 }

63 TP operator *(const long double &k) const{
64 return {x * kR, y * R};

65 }

66 TP operator /(const long double &k) const{
67 return {x / R, y / R};

68 }

69 [/atEEIN T e 1, g7 -1, HoAh: o
70 int toleft(const TP &a) const {

71 auto t = (*this) ~ a;

72 return (t > eps) - (t < -eps);

73 }

74 / /RIS, (-PI, PI]

75 long double angle(){

76 return atan2(y, x);

77 }

78 /IR EHC B

79 long double len() const {

80 return sgrt(len2());

81 }

82 / /32 R R

83 long double dis(const TP &a) const {

84 return sgrt(dis2(a));

85 }

86 / /3 Bl K FE 1

87 T Llen2() const {

88 return (*this) * (*this);

89 }

90 / /310 P TR RS Y

91 T dis2(const TP &a) const {

92 return TP(x - a.x, y - a.y).len2();

93 }

94 / /38 18  [9) 1) % £y

95 long double ang(const TP &a) const {

96 return acos(max(-1.0, min(1.0, ((*this) * a) / (len() * a.len()))));
97 }

98 / /IR IF B £ @ 3 rad 5 1Y 45 R

99 TP rot(const long double rad) const {

100 return {x * cos(rad) - y * sin(rad), x * sin(rad) + y * cos(rad)};
101 }

102 [/ ($8 5 cosMsin)

103 TP rot(const long double cosr,const long double sinr) const {
104 return {x * cosr - y * sinr, x * sinr + y * cosr};
105 }

106 / /IR A RIS [

107 TP trunc(long double r){

108 long double L = len();

109 if(lsgn(l)) return (*this);

110 r/=L;

111 return {x * r, y * r};

112 }

113 void input(){

114 cin > x > y;

115 }

116 void print(){

117 cout << "[Point]\n";

118 cout << x << " " < y << '"\n’';

119 }

120 }; using Point = TP<long double>;

121

122 | /* ek g CRERHBURD  *ex */
123 template<typename T> struct TL{



124 TP<T> s, e;

125 TLO{}

126 TL(TP<T> _s, TP<T> _e){ s = _s; e = _e; }

127 friend T operator *(const 7L &la, const TL &Lb){

128 return (la.e - la.s) * (Lb.e - Lb.s);

129 }

130 friend T operator ~(const TL &la, const TL &Lb){

131 return (la.e - Lla.s) » (Lb.e - Lb.s);

132 }

133 friend bool operator ==(const TL &Lla, const TL &Lb){

134 return Lla.parallel(lb) && la.isOnSeg(lb.s);

135 }

136 /] R LR B

137 long double Length(){

138 return (e - s).len();

139 }

140 [/ EB B

141 long double disLine(const TP<T> &p) const {

142 return fabs((p - s) ~ (e - s)) / length();

143 }

144 /] E BV B R e

145 long double disSeg(const TP<T> &p) const{

146 if(sgn((p - s) * (e - s5)) <0 || sgn((p - e) * (s - e)) < 0){
147 return min(p.dis(s), p.dis(e));

148 }

149 return disLine(p);

150 }

151 /B H R R

152 TP<T> proj(const TP<T> &p) const {

153 return s + (((e - s) * ((e - s) * (p - s))) / ((e - s).len2()));
154 }

155 /1R BRI FR A

156 TP<T> symmetryPoint(TP<T> p){

157 Point q = proj(p);

158 return Point(2 * g.x - p.x, 2 * q.y - p.y);

159 }

160 /1M E AT

161 bool parallel(TL v){

162 return sgn((e - s) ~ (v.e - v.s)) == 0;

163 }

164 /1L A0 0

165 TP<T> crosspoint(TL v){

166 auto a1 = (v.e - v.s) " (s - v.s);

167 auto a2 = (v.e - v.s) * (e - v.s);

168 return {(s.x * a2 - e.x * a1) / (a2 - a1), (s.y * a2 - e.y * a1) / (a2 - al)};
169 }

170 [/ NAERR L, gl -1, BN 1, HAh: e

171 int isOnSeg(const TP<T> &p){

172 if(p==s || p == e) return -1;

173 return sgn((p - s) » (e - s)) == 0 & sgn((p - s) * (p - e)) <= 0;
174 }

175 /72 > HMTEMZAE, 1 -> JEHEAHAS, @ -> A

176 int segCrossSeg(TL v){

177 int d1 = sgn((e - s) * (v.s - s));

178 int d2 = sgn((e - s) » (v.e - s));

179 int d3 = sgn((v.e - v.s) * (s - v.s));

180 int d4 = sgn((v.e - v.s) * (e - v.s));

181 if((d1 » d2) == -2 && (d3 * d4) == -2) return 2;
182 return (d1 == 0 && sgn((v.s - s) * (v.s - e)) <= 0) ||
183 (d2 == 0 8&& sgn((v.e - s) * (v.e - e)) <= 0) ||
184 (d3 == 0 && sgn((s - v.s) * (s - v.e)) <= 0) ||
185 (d4 == 0 && sgn((e - v.s) * (e - v.e)) <= 0);



186 }

187 // this -> Line, v -> Seg, 2, HIVEHIZZ, 1, EMIEHZE, 0, A
188 int LineCrossSeg(TL v){

189 int d1 = sgn((e - s) » (v.s - s));

190 int d2 = sgn((e - s) » (v.e - s));

191 if((d1 » d2) == -2) return 2;

192 return (d1 == 0 || d2 == @);

193 }

194 [IPEZ%KFZ, o, TAT, 1, E&, 2, MK

195 int lineRelation(TL v){

196 if((*this).parallel(v)){

197 return v.toleft(s) == 0;

198 }

199 return 2;

200 }

201 //afE B, WERE TR 1, WRE TR -1, At e
202 int toleft(const TP<T> &p) const {

203 int ¢ = sgn((p - s) ~ (e - s));

204 if(c < 9) return 1;

205 else if(c > ©) return -1;

206 else return 9;

207 }

208 void print(){

209 cout << "[Line]\n";

210 cout << s.x << " " < sy <<« " "< ex <« " " k< ey <<« '\n';
211 }

212 }; using Line = TL<long double>;

213

214 /% Rex B CRERBBIRD  +xx */
215 const long double PI = acos(-1.9);
216 template<typename T> struct TC{

217 TP<T> c;

218 long double r;

219 TCO){}

220 TC(TP<T> _c, long double r){ c =_c; r=_r; }

221 /AR R A R R L

222 TP<T> point(long double a) {

223 return TP<T>(c.x + cos(a) * r, c.y + sin(a) * r);
224 }

225 long double area(){

226 return PI * r * r;

227 }

228 //5 -> B, 4 -> 41, 3 -> AR, 2 -> WYL, 1 -> AR
229 int relationCircle(TC v){

230 long double d = c.dis(v.c);

231 if(sgn((d - r - v.r)) > 0) return 5;

232 if(sgn((d - r - v.r)) == 0) return 4;

233 long double L = fabs(r - v.r);

234 if(sgn((d - r - v.r)) < 0 & & sgn(d - L) > 9) return 3;
235 if(sgn(d - L) == 0) return 2;

236 if(sgn(d - L) < 0) return 1;

237 }

238 /7 L2 2031597]

239 / /T B AR 2245 21 (#) 1H AR

240 long double areaCircle(TC v){

241 int rel = relationCircle(v);

242 if(rel >= 4) return 0.0;

243 if(rel <= 2) return min(area(), v.area());

244 long double d = c.dis(v.c);

245 long double hf = (r + v.r + d) / 2.0;

246 long double ss = 2 * sqrt(hf * (hf - r) * (hf - v.r) * (hf - d));

247 long double al

acos((r * r+d *d-v.r *v.r) / (2.0 * r * d));



248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309

al =al *r * r;

long double g2 = acos((v.r * v.r +d *d - r * r) / (2.0 ¥ v.r * d));
a2 = a2 * v.r * v.r;

return al + a2 - ss;

}

}; using Circle = TC<long double>;

/* RRx ZINTE CERBIRD)  *k* */
template<typename T> struct TG{

vector<TP<T>> p,;
size_t nxt(const size_t i) const {return i == p.size() - 12?20 : i + 1;}
size_t pre(const size_t i) const {return i == 0 ? p.size() - 1 : 1 - 1;}
[ /RTEAR BT A% CIRE A 50 k)
T getArea2(){
int siz = p.size();
T sum = 0;
for(int 1 = 0; 1 < siz; i++){
sum += (p[i] ~ p[(1 + 1) % siz]);
}
return sum;
}
//Winding, FWimHZWEKLR, {true, 0} -> SfEN L, {false, cnt} -> WIEHHO -> 4T, HAh -> W
pair<bool, int> winding(const Point &a) {
int cnt = 0©;
for(int 1 = 0; 1 < p.size(); i++){
Point u = p[i], v = p[nxt(i)];
if(sgn((a - u) ~ (a - v)) == 0 & & sgn((a - u)*(a - v)) <= 0) return {true, 0};
if(sgn(u.y - v.y) == 0) continue;
Line uv = {u, v - u};
if(u.y < v.y - eps && uv.toleft(a) <= 0) continue;
if(u.y > v.y + eps & uv.toleft(a) >= 0) continue;
if(u.y < a.y - eps & v.y >= a.y - eps) cnt++;
if(u.y >= a.y - eps & v.y < a.y - eps) cnt--;
}
return {false, cnt};
}
void print(){
cout << "[Polygon]\n";
for(int i = 0; 1 < p.size(); i++){
cout << 1 << " " << p[i].x <<

<< p[il.y << "\n';

}

}; using Polygon = TG<long double>;

/] +

//
//
//

/] +

/]

VR R —> R TR O T e A A

void adjustConvexHull(vector<Point> &P, vector<Point> &tmp){

int n = P.size(); tmp.resize(n);
int pos = -1;
long double minX = 1e60, maxY = -1e60;
for(int 1 = 9; 1 < n; i++){
if(P[i].x < minX || (fabs(P[1].x - minX) <= eps && P[i].y > maxY)){
pos = 1;
minX = P[i].x; maxY = P[1].y;
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}

int cnt = 9;

for(int 1 = pos; 1 < n; 1++) tmp[cnt++] = P[1];
for(int i = 9; 1 < pos; i++) tmp[cnt++] = P[1i];
for(int 1 = 0; 1 < n; i++) P[1] = tmp[i];

}
[/ R TEPH™N A, (AndrewfiE) , WA TET i Eans,
#define bk1l(x) (x.back())
#tdefine bk2(x) (*(x.rbegin() + 1))
void findConvexHull(vector<Point> p, vector<Point> &ans){
vector<Point> st;
sort(p.begin(), p.end(), [&](const Point &A, const Point &B){ return sgn(A.x - B.x) ? A.x < B.x
B.y; 1);
for(Point u : p){
while(st.size() > 1 && ((bk1i(st) - bk2(st)).toleft(u - bk2(st))) <= 0){
st.pop_back();
}
st.push_back(u);
}
int k = st.size();
p.pop_back(); reverse(p.begin(), p.end());
for(Point u : p){
while(st.size() > k & ((bk1(st) - bk2(st)).toleft(u - bk2(st))) <= 0){
st.pop_back();
}
st.push_back(u);
}
st.pop_back();
ans.clear();
for(auto x : st) ans.push_back(x);

/1 SRR e A
bool argcmpC(const Point &a, const Point &b){
auto Quad = [](const Point &a){

if(a.y < -eps) return 1;
if(a.y > +eps) return 4;
if(a.x < -eps) return 5;
if(a.x > +eps) return 3;
return 2;

I

int ga = Quad(a), gb = Quad(b);
if(ga '= gb) return ga < gb;
auto cross = (a * b);

return cross > eps;

}

/WY, ABhEE, REOTH, MEOMES, TR LT argempCik %
vector<pair<Point, int>> polarUniqueTrans(vector<Point> &p){
map<Point, int, decltype(&argcmpC)> uni{&argcmpC};
vector<pair<Point, int>> res;
for(auto x : p) uni[x]++;
for(auto x : uni) res.push_back(x);
return res;
}
/7 LEWR: P4525  [HifR | HEN ¥ EHKRE 1]
// B i&E N simpfR 4y, TflsRint[a, b]
long double functionVal(long double x){
//returns f(x)
return 0;

}
long double simp(long double L, long double r){

Ay <
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long double mid = (L + r) / 2.0;
return (r - L) * (functionval(l) + 4 * functionVal(mid) + functionVal(r)) / 6.0;
}
[/ T B epski i i i
long double asr(long double L, long double r, long double ans){
long double mid = (L + r) / 2.0;
long double vL = simp(l, mid), vR = simp(mid, r), tmp = vL + VR - ans;
if(fabs(tmp) <= eps) return ans;
else return asr(l, mid, vL) + asr(mid, r, vR);
}
[/RBPE A2 : IREIVIZRIN A4 -1RAR LI 2%V, a -> ARMYIS, b -> BEYIA
int getCircleTangents(Circle A, Circle B, vector<Point> &a, vector<Point> &b){
int cnt = 0;
if (A.r < B.r) {
swap(A, B);
swap(a, b);
}
double d2 = (A.c.x - B.c.x) * (A.c.x - B.c.x) + (A.c.y - B.c.y) * (A.c.y - B.c.y);
double rdiff = A.r - B.r;
double rsum = A.r + B.r;
if (sgn(d2 - rdiff * rdiff) < @) return @; // N7
double base = atan2(B.c.y - A.c.y, B.c.x - A.c.x);
/1R Z %)
if (sgn(d2) == 0 && sgn(A.r
IR, — %4
if (sgn(d2 - rdiff * rdiff) == 0) {
a.push_back(A.point(base));
b.push_back(B.point(base));
cnt++;
return cnt;

B.r) == 0) return -1;

}

VIR

double ang = acos(rdiff / sqrt(d2));

a.push_back(A.point(base + ang));

b.push_back(B.point(base + ang));
a.push_back(A.point(base - ang));
b.push_back(B.point(base - ang));

cnt += 2;

if(sgn(d2 - rsum * rsum) == @){ // N AUIZ
a.push_back(A.point(base));
b.push_back(B.point(PI + base));
cnt++;

} else if(sgn(d2 - rsum * rsum) > @){ // PN AVIZ
double ang = acos(rsum / sqrt(d2));
a.push_back(A.point(base + ang));
b.push_back(B.point(PI + base + ang));
a.push_back(A.point(base - ang));
b.push_back(B.point(PI + base - ang));
cnt += 2;

}

return cnt;

/* R fe . c2C,C2L,L2C */

* R AR
*OEM TR H AR 2 A R B R AR SE R DL .
1. [EOAMK s S AR ON , Sz JRAR, oL i sy R e & .
2. A iof B, S EDE AR R AN Ao I .
* 3. o, HREEIE A RO E .
4. WASETEARYL,  ARATH SO EDE AT, (%)
5. WA RE A AR, SO R IR A AC I P S H 2K .
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ml .

434  # P D) IR sy H O R S R ) IR 7E KT .

435 */

436 // [29iX: HDU4773: Problem of Apollonius]

437 | //SOTEEASL, KRIFIAR S BEEIFB, RIE i 4%

438 (Circle inversionC2C(Point 0, long double R, Circle A){

439 long double OA = (A.c - 0).len();

440 long double RB = 0.5 * ((1 / (0A - A.r)) - (1 / (OA + A.r))) * R * R;
441 long double OB = OA * RB / A.r;

442 long double Bx = 0.x + (A.c.x - 0.x) * OB / OA;

443 long double By = 0.y + (A.c.y - 0.y) * 0B / OA;

444 return Circle(Point(Bx, By), RB);

445 3}

446 // LCIKX: HDU4773: Problem of Apollonius]
447 | //BEL N0 IIAB, R R4S
448 Circle inversionL2C(Point 0, long double R, Point A, Point B){

449 Point P = Line(A, B).proj(0);
450 long double d = (0 - P).len();
451 long double RB = R * R / (2 * d);
452 Point VB = (P - 0) / d * RB;

453 return Circle(O + VB, RB);

454 1}

455 // L2 X: HDU4773: Problem of Apollonius]
456 | //BIAZ T R0, SO B E AL
457 Line inversionC2L(Point 0, long double R, Circle A){

458 long double angle = (0 - A.c).angle();

459 if(sgn(angle) < @) angle += 2 * PI;

460 long double anglelL = angle + PI / 2;

461 long double angleR = angle - PI / 2;

462 if(anglelL < 0) anglel += 2 * PI;

463 if(angleRr < 0) angleR += 2 * PI;

464 Point PL = A.point(anglel), PR = A.point(angleR), dirL = PL - 0, dirR = PR - O;
465 long double disL = 0.dis(PL), disrL = R * R / disL, disR = 0.dis(PR), disrR = R * R / disR;
466 return Line(0 + dirL.trunc(disrL), O + dirR.trunc(disrR));

467 '}

468 /*

469 * FAE A ASE fA B )vh?}LﬁﬁHIhHL

470 | * (1) WAENE, "AAILE, BAATIZ

471 *@)vmww,ﬁ—A%ﬁw&

472 | * (3) A ES, ALBZFATL

473 * (4) PIIIAR A (Jzﬁ%’/: ”/k
474 * (5) WS, F3FAVIL
475 | * (6) MIEME, Fa% UL

476  */

477

478

479 /) oo +
480 // | |
481 // | Geometry Template ExStruct |
482 // | |
483 [/ Ammmmmmmmmm e +
484

485

486  /* JHJE HPolygon: KF L BAANMAA, I ES— 0 B TIL */
487 struct Convex : Polygon{

488 /TR R FE R, 0 W AL

489 // L2 Wk: BzoJ2564. &I

490 Convex operator +(const Convex &c){

491 const auto & = this->p;

492 vector<Line> el(p.size()), e2(c.p.size()), edge(p.size() + c.p.size());

493 Convex res;



494 res.p.reserve(p.size() + c.p.size());

495 for(int 1 = 0; 1 < p.size(); i++){

496 e1[i] = {p[i], p[this -> nxt(i)]};

497 }

498 for(int i = 0; 1 < c.p.size(); i++){

499 e2[i] = {c.p[1], c.p[c.nxt(1)]};

500 }

501 const auto cmp = [](const Line &u,const Line &v) { return argcmpC(u.e - u.s, v.e - v.s); };

502 rotate(el.begin(), min_element(el.begin(), el.end(), cmp), el.end());

503 rotate(e2.begin(), min_element(e2.begin(), e2.end(), cmp), e2.end());

504 merge(el.begin(), el.end(), e2.begin(), e2.end(), edge.begin(), cmp);

505 const auto check = [](const vector<Point> &p, const Point &u){

506 const auto backl = p.back(), back2 = *prev(p.end(), 2);

507 return (backl - back2).toleft(u - backl) == 0 && (backl - back2) * (u - backl) >= -eps;

508 };

509 auto u = el1[0@].s + e2[0].s;

510 for(const auto &v : edge){

511 while(res.p.size() > 1 & check(res.p, u)){

512 res.p.pop_back();

513 }

514 res.p.push_back(u);

515 Uu=u+v.e - Vv.s;

516 }

517 if(res.p.size() > 1 & check(res.p, res.p[0])) res.p.pop_back();

518 return res;

519 }

520 // L2 lik: Enclosurel

521 //0(logN) FIWT i B AE M, 1. M l, e M wsh, -1 Nk

522 int inConvex(const Point &a){

523 auto & = this->p;

524 int L =1, r = (int)(p.size()) - 2;

525 while(l <= r){

526 auto mid = (L + r) / 2;

527 auto t1 = (p[mid] - p[@]).toleft(a - p[@]);

528 auto t2 = (p[mid + 1] - p[@]).toleft(a - p[@]);

529 if(t1 >= @ && t2 <= 0){

530 if(mid == 1 && Line(p[@], p[mid]).1isOnSeg(a)) return -1;

531 if(mid + 1 == (int)(p.size()) - 1 && Line(p[@], p[mid + 1]).1isOnSeg(a)) return -1;

532 if(Line(p[mid], p[mid + 1]).1isOnSeg(a)) return -1;

533 return (p[mid + 1] - p[mid]).toleft(a - p[mid]) > o,

534 }

535 if(t1 < @) r=mid - 1;

536 else L = mid + 1;

537 }

538 return false;

539 }

540 // LE: USACO@3FALL - Beauty Contest G]

541 [/TREE AR, SR A T N R R

542 template<typename F> void rotcaliper(const F &func) {

543 const auto & = this->p;

544 const auto area = [](const Point &u, const Point &v, const Point &w){ return fabs((w - u) * (w - v));
s

545 for(int 1 =0, j =1; 1 < p.size(); i++){

546 const auto nxti = this -> nxt(i);

547 func(p[i], plnxti], p[j1);

548 while(area(p[this -> nxt(7)]1, p[i], plnxti]) >= area(p[jl, p[1], p[nxti])){

549 j = this -> nxt(j);

550 func(p[i], plnxti], p[J]);

551 }

552 }

553 }

554 // L4 : USACO@3FALL - Beauty Contest GJ



555 /R, RMBER CFJ7) , FHRE G K CIRIEE (long long double/long long)

556 long double diameter2(){

557 const auto & = this -> p;

558 if(p.size() == 1) return 0;

559 if(p.size() == 2) return p[0].dis2(p[1]);

560 long double ans = 0;

561 auto func = [&](const Point &u, const Point &v, const Point 8&w){
562 ans = max(ans, max(w.dis2(u), w.dis2(v)));

563 };

564 rotcaliper(func);

565 return ans;

566 }

567 // LE2lli: Enclosurel

568 //0(LogN) R\ A Ah— i 12k GREIHR-—A) 5D, Bftangentfli
569 template<typename F> int extreme(const F &dir){

570 auto & = this -> p;

571 auto check = [&](const int 1){

572 return dir(p[i]).toleft(p[this->nxt(i)] - p[i]) >= ©;
573 };

574 auto dire = dir(p[@]);

575 auto check@ = check(9);

576 if(checko == 0 && check((int)(p.size()) - 1)) return 9;
577 int L = 0, r = p.size() - 1;

578 while(l < r){

579 auto mid = (L + r) / 2;

580 auto checkm = check(mid);

581 if(checkm == check@){

582 auto t = dire.toleft(p[mid] - p[@]);

583 if((checkd == @ & t <= 0) || (checko && t < 0)) checkm "= 1;
584 }

585 if(checkm) L =mid + 1;

586 else r = mid;

587 }

588 return r;

589 }

590 // LE2lli: Enclosure]

591 /7SN — R CRIFIF AN 8 5D

592 pair<int, int> tangent(const Point &a){

593 int 1 = extreme([&](const Point &u){ return u - a; });
594 int j = extreme([&](const Point &u){ return a - u; });
595 return {i, j};

596 }

597 // LEWk: A highway and the seven dwarfs]

598 [/RBEZEE M EARLR

599 pair<int, int> tangent(const Line &L, const Point &dir){

600 int 1 = extreme([&](...){ return dir; });

601 int j = extreme([&](...){ return -dir; });

602 return {i, j};

603 }

604 //0(LlogN)>R H L5 % id Mt

605 bool isLineCrossConvex(const Line &L, const Point &dir){

606 if(p.size() <= 1) return true;

607 if(p.size() == 2) return L.toleft(p[0]) == L.toleft(p[1l]);
608 auto t = tangent(L, dir);

609 return L.toleft(p[t.first]) == L.toleft(p[t.second]);

610 }

611 };

612

613 // [E3X: Enclosurel

614 /* I HcConvex: FIHHRTZFIRM AP ET UELEY SN R */
615 struct sumConvex : Convex{

616 vector<long double> sum;
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void init(){
getSum();
}
void getSum(){
auto &> = this->p;
vector<long double> a(p.size());
for(int 1 = 0; 1 < p.size(); i++){
a[i] = p[this->pre(i)] » p[il];
}
sum.resize(p.size());
partial_sum(a.begin(), a.end(), sum.begin());
}
long double queryTangentSum(const Point &a){
auto & = this->p;
pair<int, int> result = this->tangent(a);
int [ = result.second, r = result.first;
return querySum(L, r);
}
long double querySum(){
return sum.back();
}
long double querySum(int L, int r){
if(l <= r) return sum[r] - sum[L] + (p[r] * p[L]);
return sum[p.size() - 1] - sum[L] + sum[r] + (p[r] * p[L]);

s
// L2 ik [HNOI2012]4) %]
VA S T TI G  ADI
struct Halfplane : Line{
Halfplane(){}
Halfplane(Point _s, Point _e){s = _s; e = _e;}
[/ XORRHE R, kbR R Ak
bool operator <(const Halfplane &b){
Point A=e - s, B=b.e - b.s;
return argcmpC(A, B);

3

/* EPA (G */
struct Halfplanes{
int n, st, ed, que[maxn];
Point p[maxn]; Halfplane hp[maxn];
[/ FE & AT AW ARV B
void unique(){
int m = 1;
for(int 1 = 1; 1 < n; i++){
if(!(sgn(hp[i] » hp[i - 1]) == @ & sgn(hp[i] * hp[i - 1]) >= 8)){
hp[m++] = hp[i];
}

else if(sgn((hp[m - 1].e - hp[m - 1].s) »~ (hp[i]l.s - hp[m - 1].s5)) > @){

hp[m - 1] = hp[i];

}
}
n = m
}
//True -> fEAEFIRIRL

bool Halfplaneinsert(){
sort(hp, hp + n); unique();
que[st = @] = 0; que[ed = 1] = 1;
p[1] = hp[@].crosspoint(hp[1]);
for(int 1 = 2; 1 < n; i++){
while(st < ed && sgn((hp[il.e - hp[i].s) * (p[ed] - hp[i].s)) < ©)

ed--;
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while(st < ed && sgn((hp[i]l.e - hp[i].s) * (p[st + 1] - hp[i].s)) < ©) St++;
que[++ed] = 1i;
if(hp[i].parallel(hp[que[ed - 1]])) return false;
pled] = hp[i].crosspoint(hp[queled - 1]1);
}
while(st < ed && sgn((hp[que[st]].e - hp[que[st]].s) *~ (p[ed] - hp[que[st]].s)) < @) ed--;
while(st < ed && sgn((hp[quel[ed]].e - hp[que[ed]].s) ~ (p[st + 1] - hp[que[ed]].s)) < ©) Sst++;
if(st + 1 >= ed) return false;
return true;
}
//Halfplaneinsert True -> 5321 22 %F M 197 A
void getConvex(Polygon &con){
pl[st] = hp[que[st]].crosspoint(hp[que[ed]]);
for(int j = st, 1 = 0; j <= ed; i++, j++){
con.p.push_back(p[j]);

}

PN AR

void push(Halfplane tmp){
hp[n++] = tmp;

I

// [Eik: 76D - Professor's task]
/* AEMA (setdid) o IR T =AS AR BASICH, 1ff o #EAT4EY, A SRR */
Point DBASIC,
bool argcmpB(const Point &A, const Point &B){
Point p1 = A - DBASIC, p2 = B - DBASIC;
/ /AR BT DL B SRR Wi A 4 4
long double lenl = pl.len2(), len2 = p2.len2();
long double angl = pl.angle(), ang2 = p2.angle();
if(sgn(angl - ang2) == 0) return lenl < len2;
return angl < ang2;
}
struct DConvexHull{
set<Point, decltype(&argcmpB)> Set{&argcmpB};
void init(const Point &A, const Point &B, const Point &C){
//A,B,CNERM =5, WP 52 S B A InsertBI T
DBASIC = {(A.x + B.x + C.x) / 3,
(A.y + B.y + C.y) / 3};
Set.insert(A); Set.insert(B); Set.insert(C);
}
set<Point>::iterator Pre(set<Point>::iterator it){
if(it == Set.begin()) it = Set.end();
return --it;

}

set<Point>::iterator Nxt(set<Point>::iterator it){
++1it;
return it == Set.end() ? Set.begin() : it;

}

/ /TR R TR AR R A

bool Query(Point v){
auto it = Set.lower_bound(v);
if(it == Set.end()) it = Set.begin();
Point vl = v - (*Pre(it));
Point v2 = (*it) - (*Pre(it));
return sgn(vli * v2) <= 0;

}

/A A TR N — AN T

void Insert(Point v){
if(Query(v)) return;
Set.insert(v);
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auto it = Nxt(Set.find(v));

while(Set.size() > 3 && sgn((v - (*Nxt(it))) ~ ((*it) - (*Nxt(it)))) <= 0){
Set.erase(it);
it = Nxt(Set.find(v));

}

it = Pre(Set.find(v));

while(Set.size() > 3 && sgn((v - (*it)) ~ ((*it) - (*Pre(it)))) >= 0){
Set.erase(it);
it = Pre(Set.find(v));

};

signed main(void){
cout << "Helloworld!\n";
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