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— VIS
TR L

o TE C++11

#inclu
using
using
#defin
#defin

de <bits/stdc++.h>
namespace std;
LL = long long;

e FOR(1, x, y) for (decay<decltype(y)>::type 1 = (x), _##1 = (y); 1 < _##1; ++1)
e FORD(1, x, y) for (decay<decltype(x)>::type 1 = (x), _##1 = (y); 1 > _##i; —-1)

#1fdef DEBUG

#ifndef ONLINE_JUDGE
#define zerol
#endif
#endif
#ifdef zerol
#define dbg(x...) do { cout << "\033[32;1Im" << #x << " => ": err(x); } while (0)
void err() { cout << "\033[39;0m" << endl; }
template<template<typename...> class T, typename t, typename... A>
void err(T<t> a, A... x) { for (auto v: a) cout << v << ' "5 err(x...); }
template<typename T, typename... A>
void err(T a, A... x) { cout << a << ' "5 err(x...); }
#else
#define dbg(...)
#define err(...)
#endif
/272 ettt
o VAN INgWIZILTT -DDEBUG, $EAIN TR
o FEKREHBARSIRIFIE, B #7ifndef ONLINE_JUDGE
e FOR++1E¥f FOR(TEMERAIR, TEIAERERE, BAERERE (R )
e FORD &5
o err () JIRN#HL CGdrmBEER)
o dbg() ML TERELMTRME CHraEER)
o i 33 W 34,8 31

XA

Linux

#!/usr/bin/env bash
g++ -0 r main.cpp -02 -std=c++11
g++ -0 std std.cpp -02 -std=c++11

while

true; do

python gen.py > in
./std < in > stdout
./r < 1in > out

if test $? -ne 0; then

fi

exit 0

if diff stdout out; then

printf "AC\n"

else

fi
done

[decho

printf "GG\n"
exit 0

Windows

of f

setlocal enabledelayedexpansion

g++ -0 r main.cpp -02 -std=c++11
g+t -0 std std.cpp -02 -std=c++11

: loop

python gen.py > 1in
if l!errorlevel! neq 0 exit /b
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std.exe < in > stdout
if l!errorlevel! neq 0 exit /b

r.exe < in > out
if lerrorlevel! neq 0 exit /b

fc /b stdout out > nul
if lerrorlevel! equ 0 (
echo AC
) else (
echo GG
exit /b
)

goto loop

Pkgiigiaty (BLa itk vSC)
e Linux

#!/bin/bash
g+t $1l.cpp -0 $1 -02 -std=c++14 -Wall -Dzerol -g
if $7? -eq 0; then

./$1
fi

e Windows
@echo off

D BEAXHEL (RAE.cppER)
g++ %l.cpp -o %1 -02 -std=c++14 -Wall -Dzerol -g
if %errorlevel% equ 0 (

%1.exe

& AT ]
ST #

o —4i
#define M 10

struct RMQ {
int f[22][M];
inline int highbit(int x) { return 31 - __builtin_clz(x); }
void init(intx v, int n) {
FOR (i, 0, n) f[o][i] = v[il;
FOR (x, 1, highbit(n) + 1)
FOR (i, 0, n - (1 << x) + 1)
fIx1[i] = min(f[x - 11[i], flx - 1J[1 + (1 << (x = 1))1);

int get_min(int 1, 1int r) {
assert(l <= r);
int t = highbit(r - 1 + 1);
return min(f[t][1], f[tl[r - (1 << t) + 11);

o 4k

#define maxn 10
LL n, m, a[maxn][maxn];

struct RMQ2D{
int f[maxn][maxn][10][10];
inline int highbit(int x) { return 31 - __builtin_clz(x); }



inline int calc(int x, 1int y, int xx, 1int yy, int p, int q) {
return max(
max (F[xI[yl[p]lal, flxx - (1 << p) + 1I[lyy - (1 << q) + 11[pllal),
max (f[xx - (1 << p) + 1I1[yllpllal, fIxJ[lyy - (1 << q) + 11[pllql)
)3
}
void init() {
FOR (x, 0, highbit(n) + 1)
FOR (y, 0, highbit(m) + 1)
FOR (i, 0, n - (1 << x) + 1)
FOR (j, 0, m - (1 << y) + 1) {
if (Ix & ly) { f[i1[31[x1[y] = al[il[j]; continue; }
FLi1031Ix]1 Lyl = cale(
-IJ J,
i (L <<x) -1, o+ (1<<y) -1,
max(x - 1, 0), max(y - 1, 0)
)3
}
}
inline int get_max(int x, int y, int xx, int yy) {
return calc(x, y, xx, yy, highbit(xx - x + 1), highbit(yy -y + 1));
}
}s

LB

FhRERBUR

o BN NEAME, RIHATIER struct Qstruct PP operator &
o EREMAAY FAREM (1-based)

const LL INF = LONG_LONG_MAX;
#define maxn 10
LL n;

namespace SGT {

struct Q {
LL setv;
explicit Q(LL setv = -1): setv(setv) {}
void operator += (const Q& q) { if (q.setv != -1) setv = qg.setv; }
}s
struct P {
LL max;
explicit P(LL max = -INF): max(max) {}
void up(Q& q) { if (g.setv != -1) max = g.setv; }
}s

template<typename T>

P operator & (T&& a, T&& b) {
return P(max(a.max, b.max));

}

P p[maxn << 27;

Q qlmaxn << 2];

#define lson o » 2, 1, (L +r) / 2
#define rson o » 2 + 1, (L +r) / 2 + 1, r

void up(int o, 1int 1, int r) {
if (L ==r) plo]l = PO
else p[o] = p[o * 2] & p[o * 2 + 1];
plol.up(qlol);

}

void down(int o, int 1, 1int r) {
qlo * 2] += q[o]; qlo *» 2 + 1] += q[o];
qlo]l = QO
up(lson); up(rson);

}

template<typename T>

void build(T&& f, int o = 1, int 1 = 1, dint r = n) {
if (L ==r) qlo] = f(1);
else { build(f, 1lson); build(f, rson); qlo] = Q(); }
up(o, 1, r);

}

P query(int gql, int gqr, int o = 1, int 1 = 1, int r = n) {



41
42

43

if (gL > r || U > gr) return P();
if (ql <= 1 && r <= qgr) return p[o];
down(o, 1, r);
return query(ql, gr, lson) & query(ql, qr, rson);
}
void update(int ql, 1int gr, const Q& v, int o = 1, int 1 = 1, int r
if (gl > r || 1 > gr) return;
if (ql <= 1 && r <= gr) q[o] += v;
else {
down(o, 1, r);
update(ql, gqr, v, 1lson); update(ql, gqr, v, rson);
}
up(o, 1, r);

47/ e it ittt ettt
void solve(){
vector<LL> arr = {1, 5, 7, 4, 2, 8 ,3, 6, 10, 9};
n = arr.size();
SGT: :build([&] (int idx){
return SGT::Q(arr[idx-1]);
s
for(LL i=1; i<=n; i++){
dbg (SGT: :query (1, 1i).max);
}
SGT: :update(2, 4, SGT::Q(-3));
cout << "MODIFIED\n";
for(LL i=1; i<=n; i++){
dbg (SGT: :query (1, 1i).max);
}

o [XiHMEK, XEZFEH, HEHXEHM, BAE. &/IME,

#define maxn 100005
#define INF LONG_LONG_MAX
LL a[maxn];

struct IntervalTree {
#define ls o x 2, 1, m
#define rs o x 2 + 1, m + 1, r
static const LL M = maxn * 4, RS = 1E18 - 1;
LL addv[M], setv[M], minv[M], maxv[M], sumv[M];
int n;
void init() {
memset(addv, 0, sizeof addv);
fill(setv, setv + M, RS);
memset(minv, 0, sizeof minv);
memset (maxv, 0, sizeof maxv);
memset (sumv, 0, sizeof sumv);
}
void maintain(LL o, LL 1, LL r) {
if (L <r) {
LL lc =0 * 2, rc = 0 * 2 + 1;
sumv[o] = sumv[lc] + sumv[rc];
minv[o] = min(minv[lc], minv[rc]);
maxv[o] = max(maxv[lc], maxv[rc]);
} else sumv[o] = minv[o] = maxv[o] = 0;

if (setv[o] != RS) { minv[o] = maxv[o] = setv[o]; sumv[o] = setv[o] * (r - 1 + 1); }
if (addv[o]) { minv[o] += addv[o]; maxv[o] += addv[o]; sumv[o] += addv[o] * (r - 1 + 1); }

}
void build(LL o, LL 1, LL r) {
if (1 == r) addv[o] = a[l];
else {
LLm= (L + r) / 2
build(ls); build(rs);
}
maintain(o, 1, r);
}
void pushdown(LL o) {
LL lc = 0o * 2, rc = 0o * 2 + 1;

=n) {
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102

103

104

105

106

107

108

if (setv[o] != RS) {
setv[lc] = setv[rc] = setv[o];
addv[lc] = addv[rc]
setv[o] = RS;

|
(o)

}
if (addv[o]) {
addv[lc] += addv[o]; addv[rc] += addv[o];
addv[o] = 03
}
}
void update(LL p, LL g, LL 0, LL 1, LL r, LL v, LL op) {
if (p <= r && 1 <= q){
if (p <= 1 && r <= q) {
if (op == 2) { setv[o] = v; addv[o] = 0; }
else addv[o] += v;
} else {
pushdown (o) ;
LLm= (L +r) / 2;
update(p, q, ls, v, op); update(p, q, rs, v, op);
}
}
maintain(o, 1, r);
}
void query(LL p, LL g, LL 0o, LL 1, LL r, LL add, LL& ssum, LL& smin, LL& smax) {
if (p > r || 1 > q) return;
if (setv[o] != RS) {
LL v = setv[o] + add + addv[o];
ssum += v * (min(r, q) - max(l, p) + 1);
smin = min(smin, v);
smax = max(smax, V);
} else if (p <= 1 && r <= q) {
ssum += sumv[o] + add * (r - 1 + 1);
smin = min(smin, minv[o] + add);
smax = max(smax, maxv[o] + add);
} else {
LLm= (L +r) / 2
query(p, g, ls, add + addv[o], ssum, smin, smax);
query(p, g, rs, add + addv[o], ssum, smin, smax);
}
}
// ez
void build(int _n) {
n = _n;
build(1, 1, n);
}

void range_add(int 1, int r, int val) {
update(l, r, 1, 1, n, val, 1);
}

void range_set(int 1, int r, int val) {
update(l, r, 1, 1, n, val, 2);

}
void range_query(int 1, int r, LL& sum, LL& min_val, LL& max_val) {
sum = 0O
min_val = INF;
max_val = -INF;
query(l, r, 1, 1, n, 0, sum, min_val, max_val);
}
} IT;
/T oo
void solve(){
IT.init();
LL n = 5;

vector<int> data = {1, 3, 5, 7, 9};
for (int i = 0; i < n; i++) {

ali + 1] = data[i]; // M SBRON 1 JHESRS]
}
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45

46

47
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IT.build(n);

LL sum, min_val, max_val;
IT.range_query(l, 5, sum,
cout << " " << sum << MM

IT.range_add(2, 4, 2);
IT.range_query(l, 5, sum,
COUt << n n << sum << n n

IT.range_set(3, 5, 10);
IT.range_query(l, 5, sum,
cout << " "M << sum << "M

IT.range_query(2, 4, sum,
COUt << n.n << sum << mnon

BT

namespace SGT{

//

//

//

//

//
//

//
//

const LL N = 3e5 + 10, IN
LL sum[N << 2], lazy[N <<
LL minn[N << 2], lazy2[N
LL lson[N << 2], rson[N <

inline void push_up(LL rt
sum[rt] = sum[lson[rt
minn[rt] = min(minn[1
}
inline void push_down(LL
if(!lazy[rt]) return;
if(!lson[rt]){
lson[rt] = ++tot;
minn[lson[rt]] =
}
if(!rson[rt]){
rson[rt] = ++tot;
minn[rson[rt]] =

}

min_val, max_val);
<< min_val << " " << max_val

min_val, max_val);
<< min_val << " " << max_val

min_val, max_val);
<< min_val << " " << max_val

min_val, max_val);
<< min_val << " " << max_val

F = LONG_LONG_MAX;
273
<< 2];
< 2], tot = 0, root = 03

)
1] + sum[rson[rt]];
son[rt]], minn[rson[rt]]);

rt, LL m){

INF;

INF;

<<

<<

<<

<<

endl;

endl;

endl;

endl;

lazy[lson[rt]] += lazy[rt], lazy[rson[rt]] += lazy[rt];

sum[lson[rt]] += lazy
sum[rson[rt]] += lazy
lazy[rt] = 0;

lazy2[lson[rt]] = min
lazy2[rson[rt]] = min
minn[lson[rt]] = min(
minn[rson[rt]] = min(
lazy2[rt] = INF;

}

[rt] * (m = (m >> 1));
[rt] = (m >> 1);

(lazy2[lson[rt]], lazy2[rt]);
(lazy2[rson[rt]], lazy2[rt]);
minn[lson[rt]], lazy2[rt]);
minn[rson[rt]], lazy2[rt]);

static void add_range(LL &rt ,LL 1, LL r, LL L, LL R, LL val){

if(lrt){
rt = ++tot;
minn[rt] = INF;
lazy2[rt] = INF;

}

if(l >= L && r <= R){
lazy[rt] += val;
sum[rt] += val =
minn[rt] = min(mi
lazy2[rt] = min(1
return;

}

push_down(rt, r - 1 +

LL mid = 1 + r >> 1;

(r =1+ 1);
nn[rt], val);
azy2[rt], val);

13

if(mid >= L) add_range(lson[rt], 1, mid, L, R, val);
if(mid < R) add_range(rson[rt], mid + 1, r, L, R, val);

push_up(rt);



static void
if(lrt)
rt
// min
}
if(l ==
sum
// min
ret
}
LL mid
if(mid
else ad
push_up
}

static LL q

if(irt)
7/ if(Irt)
Pif(l >=
// (1 >=

add_point(LL &rt, LL 1, LL r, LL pos, LL val){
{

= ++tot;

n[rt] = INF;
r){
[rt] += val;
n[rt] = min(minn[rt], val);
urn;

=1+ r > 1;

>= pos) add_point(lson[rt], 1, mid, pos, val);
d_point(rson[rt], mid + 1, r, pos, val);

(rt);

very(LL rt, LL 1, LL r, LL L, LL R){
return 0;
return INF;
L & r <= R) return sum[rt];
L && r <= R) return minn[rt];

push_down(rt, r -— 1 + 1);

LL mid
LL ans
// LL ans
if(mid
if(mid
// if(mid
// if(mid
return
}
15
/) e
J/ rrrrrrrrrnnd

void solve(){
LL rt = 0,
SGT::root =
SGT: :add_po
SGT::add_ra

cout << SGT:
cout << SGT:
cout << SGT:
cout << SGT:

RN e
o HLEHL,

=1+ r > 1;

= 0;

= INF;

>= L) ans += query(lson[rt], 1, mid, L, R);

< R) ans += query(rson[rt], mid + 1, r, L, R);

>= L) ans = min(ans, query(lson[rt], 1, mid, L, R));

< R) ans = min(ans, query(rson[rt], mid + 1, r,
ans;

——————————————— Template End —--—-——-——-—————————————————
Prrrbrrrrirllrl Tester Start DIDPLIrIrrrrrbprrrrrrbrrLnn

1= -1e9, r = 1e9; // W (FA 0) FEE FRIEERED
rt;

int(rt, 1, r, le4, le4);

nge(rt, 1, r, 100000, 100010, 100);

tquery(rt, 1, r, -1e9, 0) << '"\n';

tquery(rt, 1, r, 0, 1le5) << '"\n'j;

cquery(rt, 1, r, le5, le6) << '"\n'j;

:query(rt, 1, r, le6, 1lel0d) << '\n'j;

XE#E

o JXRGEH TR k /IME
o AP ESMANNIXABR, BHER

#define M 10000

namespace BIT {

LL c[MIs //

inline 1int

void add(in
for (in
cli

}

LL sum(int
LL ret
for (in

ret
return

}

int kth(LL
int p =

5

EREYIA T

lowbit(dint x) { return x & -x; }
t x, LL v) { // i

t i =x; 1 <M; i += lowbit(d))
1 += v;

x) { // B

:0;

ti=x;1>0; 1 -=Tlowbit(i))
+= c[il;

ret;

K) { // BREGHFANELRE Kk A, LRI
0;

10



for (int lim = 1 << 20; lim; lim /= 2)
if (p + Uim < M && c[p + lim] < k) {
p += lim;
k -= clp];
}
return p + 1;
}
LL sum(int 1, int r) { return sum(r) - sum(l - 1); } // XJfl
// DXIE (LRI REREEE N Z 0800, sum(x) N x DNEINE)
void add(int 1, 1int r, LL v) { add(1l, v); add(r + 1, -v); }
}
/27
void solve(){
vector<LL> a={9, 9, 9, 9, 5, 3, 3, 3, 1, 1};
LL n = a.size(), 1i;
for(i=1; i<=n; i++) BIT::add(a[i-1], 1);
// 11333599299
for(i=1; i<=n; i++) cout << BIT::kth(i) << ' ';

o X[AEK. XAIEH

#define maxn 100005

namespace BIT {
int n;
int c[maxn], cc[maxn];
inline int lowbit(int x) { return x & -x; }
void init(int siz){ // ¥kl
n = siz;
for(LL i=0; i<=nj; i++){
c[i] = cc[i] = 03
}
}
void add(int x, int v) { // RZHXH
for (int i = x; i <= n; i += lowbit(i)) {
c[i] += v; cc[i] += x * v;
}
}
void add(int 1, 1int r, int v) { add(1l, v); add(r + 1, -v); } // X[A{ZX
int sum(int x) { // WiZiAl
int ret = 0;
for (int i = x; i > 0; i -= lowbit(i))
ret += (x + 1) * c[i] - cc[i];
return ret;
}
int sum(int 1, dint r) { return sum(r) - sum(l - 1); } // [XI[HfI
}
et
void solve(){
LL i, n=8;
BIT::init(n);
BIT::add(2, 4, 2);
for(i=1; i<=n; i++) cout << BIT::sum(i, i) << ' ';
cout << "\n'j;
cout << BIT::sum(5) << '\n';
cout << BIT::sum(2, 3) << "\n';

#define maxn 105

namespace BIT{

int n;
LL c[maxn][maxn][maxn];
inline int lowbit(int x) { return x & -x; }
void init(int siz){

n = siz;

for(int i=0; i<=n; i++){

for(int j=0; j<=n; j++){
for(int k=0; k<=n; k++){

11
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c[i1[31[k] = 0;

}
}
void update(int x, int y, dint z, int d) {
for (int i = x; i <= n; i += lowbit(i))
for (int j = y; j <= n; j += lowbit(j))
for (int k = z; k <= n; k += lowbit(k))
c[i1[31[k] += d;
}
LL query(int x, int y, int z) {
LL ret = 0;
for (int i = x; i > 0; i -= lowbit(i))
for (int j = y; j > 0; j -= lowbit(j))
for (int k = z; k > 0; k -= lowbit(k))
ret += c[i1[j1[k];
return ret;
}
LL solve(int x, int y, int z, 1int xx, int yy, int zz) {
return query(xx, yy, zz)
- query(xx, yy, z - 1)
- query(xx, y - 1, zz)
- query(x - 1, yy, zz)
query(xx, y - 1, z - 1)
query(x - 1, yy, z - 1)
query(x - 1, y - 1, zz)
- query(x - 1, y -1, z - 1);

+ o+ o+

Pridisr

LL mul(LL a, LL b, LL m) {

LL ret = 0;
while (b) {
if (b & 1) {
ret += aj;
if (ret >= m) ret -= m;
}
a += a;
if (a >=m) a -= m;
b >>= 1;
}

return ret;

e O(1)

LL mul(LL u, LL v, LL p) {

return (u * v - LL((long double) u x v / p) * p + p) % p;
}
LL mul(LL u, LL v, LL p) { // F#

LL t = u * v - LL((long double) u * v / p) * p;

return t < 0 7 t + p : t;

[ R p

o nEAEMYL, mERMEMNY, aln] [m+1] 2B HEF
o x[m] BENRAEMNM WHRE), free_x[m] ZHMRMEZTHEHER,

typedef double LD;
const LD eps = 1E-10;
const int maxn = 2000 + 10;

int n, m;

12
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LD a[maxn][maxn], x[maxn];
bool free_x[maxn];

inline 1int sgn(LD x) { return (x > eps) - (x < -eps); }

int gauss(LD a[maxn][maxn], int n, dint m) {

//int gauss() {

memset(free_x, 1, sizeof free_x); memset(x, 0, sizeof x);

int r = 0, ¢ = 03
while (r < n & c < m) {
int m_r = r;
FOR (i, r + 1, n)
if (fabs(a[i]l[c]) > fabs(a[m_r][c])) m_r = 1}
if (m_r !=r)
FOR (j, ¢, m + 1)
swap(alr][jl, alm_r][3i1);
if (!sgn(alrllc])) {
alr]fc] = 03
++C;
continue;
}
FOR (i, r + 1, n)
if (alillcl) {
LD t = a[illc] / alrllcl;
FOR (j, ¢, m + 1) al[il[j] -= alrl[j] * t;
}
++r'; ++C;
}
FOR (i, r, n)
if (sgn(al[i]llm])) return -1;
if (r < m) {
FORD (i, r - 1, -1) {
int f_cnt = 0, k = -1
FOR (j, 0, m)
if (sgn(alilljl) && free_x[j1) {
++f_cnt;
k=73;
}
if(f_cnt > 0) continue;
LD s = a[i][m];
FOR (j, ©, m)
if (3 != k) s -= a[il1[3] » x[j];
x[k] = s / a[i]l[k];
free_x[k] = 0;
}
return m - r;
}
FORD (i, m - 1, -1) {
LD s = a[illm];
FOR (j, i + 1, m)
s —= alillj] = x[31;
x[i] = s / a[i][i];
}

return 0;

Pridint

o WIRMBEURRE, WAIERBUANMLE n %= MOD - 1;

LL bin(LL x, LL n, LL MOD) {
LL ret = MOD != 1;
for (x %= MOD; n; n >>= 1, x = x * x % MOD)
if (n & 1) ret = ret * x % MOD;
return ret;

o [if# LL
o FiEMMR: PuEse

LL bin(LL x, LL n, LL MOD) {

FeEhE),

13



LL ret = MOD != 1;

for (x %= MOD; n; n >>= 1, x = mul(x, x, MOD))
if (n & 1) ret = mul(ret, x, MOD);

return ret;

e https://github.com/Baobaobear/MiniBigInteger/blob/main/bigint_tiny.h, #H LML
o HFRSI

#include <algorithm>

#include <cstdio>

#include <string>
#include <vector>

struct BigIntTiny {

int sign;
std::vector<int> v;

BigIntTiny() : sign(1l) {}
BigIntTiny(const std::string &s) { xthis = s; }
BigIntTiny(int v) {

char buf[21];

sprintf(buf, "%d", v);

*xthis = buf;
}
void zip(int unzip) {

if (unzip == 0) {

for (int i = 0; i < (int)v.size(); i++)

v[i] = get_pos(i * 4) + get_pos(i * 4 + 1) * 10 + get_pos(i * 4 + 2) * 100 + get_pos(i * 4 + 3) * 1000;

} else
for (int i = (v.resize(v.size() * 4), (dint)v.size() - 1), a; i >= 0; i--)
a=(i%4>2)7v[i/ 4] /100 : v[i / 4] % 100, v[i] = (i & 1) 2 a / 10 : a % 10;
setsign(1l, 1);
}
int get_pos(unsigned pos) const { return pos >= v.size() ? 0 : v[pos]; }
BigIntTiny &setsign(int newsign, int rev) {

for (int i = (dnt)v.size() - 1; i > 0 && v[i] == 0; i--)
v.erase(v.begin() + 1i);
sign = (v.size() == 0 || (v.size() == 1 && v[0] == 0)) ? 1 : (rev ? newsign * sign : newsign);

return *this;

std::string to_str() const {
BigIntTiny b = xthis;
std::string s;
for (int i = (b.zip(1l), 0); i < (int)b.v.size(); ++1)
s += char(*(b.v.rbegin() + i) + '0');

return (sign < 0 72 "=-" : "") + (s.empty() ? std::string("0") : s);
}
bool absless(const BigIntTiny &b) const {

if (v.size() != b.v.size()) return v.size() < b.v.size();

for (int i = (dint)v.size() - 1; i >= 0; i--)

if (v[i]l != b.v[i]) return v[i] < b.v[i];

return false;

}

BigIntTiny operator-() const {
BigIntTiny c = xthis;

c.sign = (v.size() > 1 || v[0]) ? -c.sign : 1;
return c;
}
BigIntTiny &operator=(const std::string &s) {
if (s[0] == '-")
*this = s.substr(1l);
else {
for (int i = (v.clear(), 0); i < (int)s.size(); ++1)
v.push_back(*(s.rbegin() + i) - '0");
zip(0);
}
return setsign(s[0] == '-' ? -1 : 1, sign = 1);

14



100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
17
118
119
120
121
122
123
124
125

126

}s

}
bool

3

operator<(const BigIntTiny &b) const {

return sign != b.sign ? sign < b.sign : (sign == 1 ? absless(b)

bool operator==(const BigIntTiny &b) const { return v ==

BigI

}
Bigl

}

void

3

BigI

}

Bigl

3
BigI

}

ntTiny &operator+=(const BigIntTiny &b) {

if (sign != b.sign) return xthis = (xthis) - -b;

v.resize(std::max(v.size(), b.v.size()) + 1);
for (int i = 0, carry = 0; i < (int)b.v.size()
carry += v[i] + b.get_pos(i);
v[i] = carry % 10000, carry /= 10000;
}

return setsign(sign, 0);

ntTiny operator+(const BigIntTiny &b) const {
BigIntTiny c = xthis;
return c += b;

add_mul(const BigIntTiny &b, int mul) {
v.resize(std: :max(v.size(), b.v.size()) + 2);
for (int i = 0, carry = 0; 1 < (int)b.v.size()
carry += v[i] + b.get_pos(i) * mul;
v[i] = carry % 10000, carry /= 10000;

ntTiny operator-(const BigIntTiny &b) const {

b.absless(xthis));

b.v && sign == b.sign; }

[[ carry; i++) {

|| carry; i++) {

if (b.v.empty() || b.v.size() == 1 && b.v[0] == 0) return *this;

if (sign != b.sign) return (*this) + -b;
if (absless(b)) return -(b - *this);
BigIntTiny c;

for (int i = 0, borrow = 0; i < (int)v.size(); i++) {

borrow += v[i] - b.get_pos(i);

c.v.push_back(borrow);

c.v.back() -= 10000 * (borrow >>= 31);
}

return c.setsign(sign, 0);

ntTiny operatorx*(const BigIntTiny &b) const {
if (b < xthis) return b * xthis;
BigIntTiny c, d = b;

for (int i = 0; i < (int)v.size(); i++, d.v.insert(d.v.begin(), 0))

c.add_mul(d, v[il);
return c.setsign(sign * b.sign, 0);

ntTiny operator/(const BigIntTiny &b) const {
BigIntTiny c, d;

BigIntTiny e=b;

e.sign=1;

d.v.resize(v.size());

double db = 1.0 / (b.v.back() + (b.get_pos((unsigned)b.v.size() - 2) / le4) +
(b.get_pos((unsigned)b.v.size() - 3) + 1) / 1le8);

for (int i = (int)v.size() - 1; i >= 0; i--) {
c.v.insert(c.v.begin(), v[il);

int m = (int) ((c.get_pos((int)e.v.size()) * 10000 + c.get_pos((int)e.v.size() - 1)) * db);

c=c-e *m, c.setsign(c.sign, 0), d.v[i] += m;
while (!(c < e))
c=c¢c - e, d.v[i] += 1;

}

return d.setsign(sign * b.sign, 0);

BigIntTiny operator%(const BigIntTiny &b) const { return xthis - xthis / b * b; }

bool
bool
bool
bool

operator>(const BigIntTiny &b) const { return b < *this; }

operator<=(const BigIntTiny &b) const { return !(b < xthis); }
operator>=(const BigIntTiny &b) const { return ! (xthis < b); }
operator!=(const BigIntTiny &b) const { return ! (*this ==

15
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struct Median{
const LL inf = LONG_LONG_MAX;
multiset<LL> smaller,bigger;
LL mid = -inf;
int sz = 23

void init(){
smaller.clear();bigger.clear();
mid = -inf;
smaller.insert(-inf);
bigger.insert(inf);
sz = 2;

3

LL query(O{
return mid;

}

LL query_size(){
return sz - 2;

}

void add(LL val){
if(sz & 1){ // odd add
if(val >= mid){
smaller.insert(mid);
bigger.insert(val);
lelse{
smaller.insert(val);
bigger.insert(mid);
}
mid = *smaller.rbegin();
}
else{ // add even

if(val >= xsmaller.rbegin() && val <= xbigger.begin()){

mid = val;
}else if(val < xsmaller.rbegin()){
smaller.insert(val);
mid = *smaller.rbegin();
smaller.erase(smaller.find(mid))
}else{
bigger.insert(val);
mid = *bigger.begin();
bigger.erase(bigger.find(mid));

Sz++;

}

void erase(LL val){
if(sz & 1){
if(val == mid){
mid = *smaller.rbegin();

sz ——;
return;

}

if(val <= *smaller.rbegin())

{

smaller.erase(smaller.find(val)
smaller.insert(mid);
mid = *smaller.rbegin();

}else if(val >= xbigger.begin()){
bigger.erase(bigger.find(val) );
bigger.insert(mid);

mid = *smaller.rbegin();

}

}else{ //erase even

if(val <= *smaller.rbegin()){

smaller.erase(smaller.find(val)

>

)3

)5
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mid = *bigger.begin();
bigger.erase(bigger.find(mid));
}else if(val >= xbigger.begin()){
bigger.erase(bigger.find(val));
mid = *smaller.rbegin();
smaller.erase(smaller.find(mid));

sz ——;

35

e
PR

#define MOD 998244353
#define M 10

struct Mat {
LL m;
LL v[M][M];
Mat(int siz=2) {
m = siz;
for(int i=0; i<=m; i++){
for(int j=0; j<=m; j++){
v[il[j] = 0;
}
}
}
void eye() { FOR (i, 0, m) v[i][i] = 1; }
LL* operator [] (LL x) { return v[x]; }
const LLx operator [] (LL x) const { return v[x]; }
Mat operator x (const Mat& B) {
const Mat& A = *this;
Mat ret;
FOR (k, 0, m)
FOR (i, 0, m) if (A[i]1[k])
FOR (j, ©, m)

ret[i10j] = (ret[i][j] + A[i1[k]l * B[kI[j]) % MOD;

return ret;

Mat pow(LL n) const {
Mat A = xthis, ret; ret.eye();
for (; n; n>>= 1, A = A % A)
if (n & 1) ret = ret * A;
return ret;

Mat operator + (const Mat& B) {
const Mat& A = xthis;
Mat ret;
FOR (i, 0, m)
FOR (j, 0, m)
ret[i1[j]1 = (A[i1[3] + B[i1[j]) % MOD;
return ret;
}
void pprint() const {
FOR (i, 0, m)
FOR (3, 0, m)
printf("%lld%c", (*this)[i][j]l, j == m - 1 2 "\n'

void solve(){
Mat matl, mat2;
matl.eye();
matl[1][e] = 2; // O-based
mat2.eye();
mat2[1][1] = 4;
Mat mat3 = matl * mat2;
mat3.pprint();

17



[N, B S S

Bienbr

f@)

void

= | 2] = v i IREEELR 1, 7],

sqrt_decomposition(LL n){

for (LL 1 =1, v, r; 1 <=n; 1L =1r + 1) {
v=n/1l;r=n/v;
printf("%lld / [%lld, %lld] = %lld\n", n, 1, r, v);

JE i

e O(n)
const LL p_max = 1E6 + 100;
LL prlp_max], p_sz;
void get_prime() {

static bool vis[p_max];
FOR (i, 2, p_max) {
if (lvis[i]) prlp_sz++] = 1;
FOR (3, 0, p_sz) {
if (pr[j] * i >= p_max) break;
vis[pr[jl x i] = 1;
if (i % pr[j] == 0) break;

R
int

{

phi(int x)

int res = x;
for (int i = 2; i <= x / d; 1 ++ )
if (x % i ==0)
{
res = res / i x (i - 1);
while (x % i == 0) x /= 1;
}

if (x > 1) res = res / x * (x - 1);

return res;

BT2SR WL PR 2
o HTEBUHR: BT

const LL p_max = 1E5 + 100;
LL phi[p_max];
void get_phi() {

phi[l] = 1;
static bool vis[p_max];
static LL prime[p_max], p_sz, d;
FOR (i, 2, p_max) {
if (lvis[i]) {
prime[p_sz++] = 1}
phili] =i - 13

}
for (LL j = 0; j < p_sz && (d = i * prime[j]) < p_max; ++j) {
vis[d] = 1;
if (i % prime[j] == 0) {
phil[d] = phi[i] * prime[j];
break;
}
else phi[d] = phi[i] * (prime[j] - 1);
}

18
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. O(V)

bool is_prime(int x)

{
if (x < 2) return false;
for (int i = 25 i <= x / i3 i ++)
if (x % i == 0)
return false;
return true;
}

Miller-Rabin

o THIE: HRIEH
e O(k x log’ n)

bool miller_rabin(LL n) {

static vector<LL> tester = {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37};

if (n <3 || n% 2 ==20) return n == 2;
if (n % 3 == 0) return n == 3;
LLu=n-1, t = 0;
while (u % 2 == 0) u /= 2, ++t;
for (auto nt: tester) {
if(nt >= n) continue;
LL v = bin(nt, u, n);
if (v == 1) continue;
LL s;
for (s = 0; s < t; ++s) {
if (v == n - 1) break;
vV =V %V %n;
}
if (s == t) return false;

}

return true;

JRIRIER o3 iR
KRR IR

o HiEMM: FHEH
o HEEK
« OGN
LL factor[30], f_sz, factor_exp[30];
void get_factor(LL x) {
f_sz = 03
LL t = sqrt(x + 0.5);
for (LL i = 0; pr[i] <= t; ++1)
if (x % pr[i] == 0) {
factor_exp[f_sz] = 0;
while (x % pr[i] == 0) {
x /= prlil;
++factor_exp[f_sz];
}
factor[f_sz++] = pr[il;
}
if (x > 1) {
factor_exp[f_sz] = 1;
factor[f_sz++] = x;

19
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o HiEEL

LL factor[30], f_sz;
void get_factor(LL x) {
f_sz = 03
LL t = sqrt(x + 0.5);
for (LL i = 0; pr[i] <= t; ++1)
if (x % pr[i] == 0) {
factor[f_sz++] = pr[il;
while (x % pr[i] == 0) x /= pr[il;
}

if (x > 1) factor[f_sz++] = x;

Pollard-Rho
o FIE: ZEHWA

mt19937 mt(time(0));
LL pollard_rho(LL n, LL c) {
LL x = uniform_int_distribution<LL>(1, n - 1)(mt), y = x;

auto f = [&]J(LL v) { LL t = mul(v, v, n) + c; return t <n ?2 t : t - n; };

while (1) {
x = f(x); y = f(f(y));
if (x == y) return n;
LL d = gcd(abs(x - y), n);
if (d != 1) return d;

}

LL fac[100], fecnt;
void get_fac(LL n, LL cc = 19260817) {
if (n == 4) { fac[fcnt++] = 2; fac[fcnt++] = 2; return; }
if (miller_rabin(n)) { fac[fcnt++] = n; return; }
LL p = n;
while (p == n) p = pollard_rho(n, --cc);
get_fac(p); get_fac(n / p);
}

void go_fac(LL n) { fcnt = 0; if (n > 1) get_fac(n); }

JEAR

o FIEMIMR: BRI, PR
o TR p AFEL
o BT VA R IR R4 o3 AR eR R

LL find_smallest_primitive_root(LL p) {
get_factor(p - 1);
FOR (i, 2, p) {
bool flag = true;
FOR (j, 0, f_sz)
if (bin(i, (p - 1) / factor[jl, p) == 1) {
flag = false;
break;
}
if (flag) return 1;
}
// assert(0);
return -1;

}

WLER

o thR
int gcd(int a, int b)
{

return b ? gcd(b, a % b) : a;
}

20
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o
inline int ctz(LL x) { return
LL gcd(LL a, LL b) {
if (!a) return b; if (!b) return a;
int t = ctz(a | b);
a >>= ctz(a);
do {
b >>= ctz(b);
if (a > b) swap(a, b);
b -= a;
} while (b);
return a << t;

_builtin_ctzll(x); }

PR LS
e R ax + by = ged(a, b) H—4f#
o W aflbBHE, Mr a2 alifdb FHHTT
o R o Fly ATRER G
LL ex_gcd(LL a, LL b, LL &x, LL &y) {
if (b == 0) { x = 1; y = 0; return a; }
LL ret = ex_gcd(b, a % b, y, x);

y =a/bxx;
return ret;

ZRFR

o RE_IXFIRFE
o %iE a,p, R—H 2L 22 =a (mod p)
o FIEMIMR: PEFE

LL q1, 92, w;

struct P { // x + y * sqrt(w)
LL x, y;

}s

P pmul(const P& a, const P& b, LL p) {
P res;
res.x = (a.x * b.x +
res.y = (a.x * b.y +
return res;

Q

.y x buy % p * w) % p;
.y x b.x) % p;

[\

}

P bin(P x, LL n, LL MOD) {
P ret = {1, 0};
for (53 n; n >>= 1, x = pmul(x, x, MOD))
if (n & 1) ret = pmul(ret, x, MOD);
return ret;
}
LL Legendre(LL a, LL p) { return bin(a, (p - 1) >> 1, p); }

LL equation_solve(LL b, LL p) {

if (p == 2) return 1;

if ((Legendre(b, p) + 1) % p == 0)
return -1;

LL a;

while (true) {
a = rand() % p;
w=((axa-b)%p+p) %p;

if ((Legendre(w, p) + 1) % p == 0)
break;
}
return bin({a, 1}, (p + 1) >> 1, p).x;
}
S/ Hrrrrrrrrrrrprrrrrrrrrrrlll Tester Start HDMPDrrrprrrrrrprbbLLLLLLLLG

void solve(){
LL a, p; cin >> a >> p;
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a=a%p;
LL x = equation_solve(a, p);

if (x == -1) {
puts('"No root");
} else {
LLy = p - Xx;
if (x == y){
cout << x << endl;
}else{
LL tx = min(x, y), ty = max(x, y);
cout << tx << " " << ty << endl;
}
}
}
J/ DI Tester End DUIIIIIIIII PRI I I Iy

HP IR B
o SRARLLPERIA T AL

°
EETI
X :Tk

o JCMIRIE -1

o HIEMMN: ¥ REKLES

LL CRT(LL *m, LL *r, LL n) {
if (!n) return 0;
LL M = m[0], R =r[0], x, vy, d;
FOR (i, 1, n) {
d = ex_ged(M, m[i], x, y);
if ((r[i] - R) % d) return -1;
x = (r[il = R) / d x x % (m[i] / d);
// Wik LL
// x = mul((r[i] = R) / d, x, m[1] / d);
R += x = M;
M=M/d=*m[i];
R %= M;
}

return R >= 0 ? R : R + M;

T
o WIS p RHY, FEAPUERE (B/NEmR)
o BB POk

inline LL get_inv(LL x, LL p) { return bin(x, p - 2, p); }

o WIS p NERE, HERHRIILER
o HIEMM: JRILERS

LL get_inv(LL a, LL M) {
static LL x, y;
assert(exgcd(a, M, x, y) == 1);
return (x % M + M) % M;

o FRLH 1~n AT

LL inv[N];

void inv_init(LL n, LL p) {
inv[1] = 1;
FOR (i, 2, n)

22
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T N T S

inv[i] = (p - p / i) * dnv[p % i] % p;

o TRALERRI SR KL HW T

LL invf[M], fac[M] = {1};
void fac_inv_init(LL n, LL p) {
FOR (i, 1, n)
fac[i] = i » fac[i - 1] % p;
invf[n - 1] = bin(fac[n - 1], p - 2, p);
FORD (i, n - 2, -1)
invf[i] = dnvf[i + 1] * (i + 1) % p;

HAER
HEBPAEH GEHETER)

LL C[MI[MI;
void init_C(int n) {
FOR (i, 0, n) {
CLille] = C[i1[i] = 13
FOR (3, 1, 1)
C[i1[3j] = (C[i - 11[31 + C[i - 11[F - 11) % MOD;

(LIS LS UIpINES

o WREEHUN, BUCRIN AT
o FIEMN: WTT-HACERSRAHY T

inline LL C(LL n, LL m) { // n >=m >= 0
return n <m [| m <0 ? 0 : fac[n] * invf[m] % MOD * +dinvf[n - m] % MOD;

}

Lucas &#

o WRBEHUN, BFHRK, #H Lucas THE
o FUEMMANE 1: KRAGE WRFEHMFEY T, F fac_inv_init(MOD, MOD);)

LL C(LL n, LL m) { // m>=n >=0
if (m - n<n)n=m-n;
if (n < 0) return 0;
LL ret = 1;
FOR (i, 1, n + 1)f
ret = ret x (m - n + i) % MOD * bin(i, MOD - 2, MOD) % MOD;
return ret;

o FIEMNRANL 2: BECREE MEM, FoiksMER,

LL Lucas(LL n, LL m) { // m >=n >= 0
return m ? C(n % MOD, m % MOD) * Lucas(n / MOD, m / MOD) % MOD : 1;

}
RABE
o MRBIAEIE
int primes[N], cnt; // TR Bk
int sum[N]; // TEREEEAN T IREL
bool st[N]; // B BURE T
void get_primes(int n) // ERVETRDSRERL
{

for (int i = 25 i <= nj i ++ )
{
if (!st[i]) primes[cnt ++ ] = 1;
for (int j = 0; primes[j] <= n / d; j ++ )
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st[primes[j] * i] = true;
if (i % primes[j] == 0) break;

}
}
}
int get(int n, dint p) // K n! FRIgREL
{
int res = 0;
while (n)
{
res += n / p;
n /= p;
}
return res;
}
vector<int> mul(vector<int> a, int b) // TR TR AERRE AR
{
vector<int> c;
int t = 03
for (int i = 0; i < a.size(); i ++ )
{
t += a[i] * b;
c.push_back(t % 10);
t /= 10;
}
while (t)
{
c.push_back(t % 10);
t /= 10;
}
return c;
}
get_primes(a); // TULHREIEAKIATA AL
for (int i = 0; 4 < cnt; i ++ ) // READFRIEEIIIREL
{
int p = primes[i];
sum[i] = get(a, p) - get(b, p) - get(a - b, p);
}
vector<int> res;
res.push_back(1);
for (int i = 0; 4 < cnt; i ++ ) // FE RS TR A TR A 3k

for (int j = 0; j < sum[i]; j ++ )
res = mul(res, primes[i]);

FFT & NTT & FWT

FFT
o IHRZWIANRE, WHTEMEERE
e O(nlogn)

typedef double LD;
const LD PI = acos(-1.0);

struct Complex {
LD r, 1j;
Complex(LD r = 0, LD i = 0) : r(r), i(i) {}
Complex operator + (const Complex& other) const {
return Complex(r + other.r, i + other.di);

}
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46

Complex operator - (const Complex& other) const {
return Complex(r - other.r, i - other.di);
}

Complex operator * (const Complex& other) const {

return Complex(r * other.r - i * other.i, r * other.i + i * other.r);

}
};

// PEOEEHEMNAR p=1 HIERE, p=-1 HNKI[
void FFT(vector<Complex>& x, int p) {
int n = x.size();
for (int i = 0, t = 0; 1 < n; ++i) {
if (i > t) swap(x[i], x[t]);
for (int j = n >> 1; (t "= 3) < J; J >>= 1);
}
for (int h = 2; h <= n; h <<= 1) {
Complex wn(cos(p * 2 * PI / h), sin(p * 2 *x PI / h));
for (int i = 0; i < n; i += h) {
Complex w(l, 0);

for (int j = 0; j < h / 2; ++j) {
Complex u = x[i + j1;
Complex v = x[i + j + h/2] * w;
[+ 3] = u + v;

x[1 + 3 + h/2] =u - v;
W= w x own;

3
3
3
if (p == -1) {
for (int i = 0; i < n; ++i) {
x[i].r /= n;
}
3

}

// WRNADZWENHER, & IA155 R 2 R R 8 &

vector<LD> convolution(const vector<LD>& a, const vector<LD>& b) {

int len = 1

int n = a.size(), m = b.size();
while (len < n + m - 1) len <<= 1;
vector<Complex> fa(len), fb(len);
for (int i = 0; i < n; ++i) fa[i] =
for (int i = 0; i < m; ++i) fb[i] =
FFT(fa, 1);
FFT(fb, 1);
for (int i

Complex(al[i]l, 0);
Complex(b[i], 0);

=0; i < len; ++i) {

fa[i]l = fa[i]l * fb[i];
}
FFT(fa, -1);
vector<LD> res(n + m - 1);
for (int i = 0; i <n +m - 1; ++i) {
res[i] = fa[i].r;
}
return res;
}
NTT
o AT REEFLEN, MBUREN R (£ MOD=998244353 [IFM T,
o FIEMIMR: PuEE, Wit
const int N = 1e5+10;
const +int MOD = 998244353; // fifk
const int G = 3; // JFiR

LL wn[N << 2], rev[N << 2];
int NTT_init(int n_) {
int step = 0; int n = 1;

for ( ;3 n < n_; n <<= 1) ++step;
FOR (i, 1, n)
rev[i] = (rev[i >> 1] >> 1) | ((i & 1) << (step - 1));
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11 int g = bin(G, (MOD - 1) / n, MOD);

12 wn[0] = 13
13 for (int i = 1; i <= n; ++1)
14 wn[i] = wn[i - 1] * g % MOD;
15 return n;
16 }
17
18 void NTT(vector<LL> &a, int n, 1int f) {
19 FOR (i, 0, n) if (i < rev[i])
20 std::swap(al[i], alrev[ill);
21 for (int k = 1; k < n; k <<= 1) {
2 for (int i = 0; 1 < n; i += (k << 1)) {
23 int t = n / (k << 1);
2 FOR (3, 0, k) {
25 LLw=f ==17?2wn[t *x j] : wn[n - t * j];
2 LL x = a[i + j1;
27 LLy = a[i +3j + k] * w % MOD;
28 ali + j1 = (x + y) % MOD;
29 al[i +j + k] = (x — y + MOD) % MOD;
30 }
31 }
32 1
33 if (f == -1) {
34 LL ninv = get_inv(n, MOD);
35 FOR (i, 0, n)
36 al[i] = a[i]l * ninv % MOD;
37 }
38 }
39
40  vector<LL> conv(vector<LL> a, vector<LL> b){
4 int len_a = a.size(), len_b = b.size();
42 int len = len_a + len_b - 1;
43 int n = NTT_init(len);
44 a.resize(n);
45 b.resize(n);
46 NTT(a, n, 1);
47 NTT(b, n, 1);
48 vector<LL> c(n);
49 for (int i = 0; 1 < n; ++i) {
50 c[i] = a[i] » b[i] % MOD;
51 }
52 NTT(c, n, -1);
53 vector<LL> res(len);
54 for (int i = 0; i < len; ++i) {
55 res[i] = c[i];
56 }
57 return res;
58 }
FWT

o RN B A

o XR: C; =Y, . A;B, (Hrh @ R IEAIEH i)

i=jok
1 const LL MOD = 998244353}

3 template<typename T>
4+ void fwt(vector<LL> &a, int n, T f) {

5 for (int d = 1; d < n; d *= 2)

6 for (int i = 0, t =d *x 2; 1 <n; i +=t)
7 FOR (j, 0, d)

s f(ali + 31, ali + j + dl);

o}

11 void AND(LL& a, LL& b) { a += b; }
12 void OR(LL& a, LL& b) { b += a; }
13 void XOR (LL& a, LL& b) {

14 LL x = a, y = b;
15 a = (x +y) % MOD;
16 b = (x -y + MOD) % MOD;
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41

42

43

44

45

}
void rAND(LL& a, LL& b) { a -= b; }
void rOR(LL& a, LL& b) { b -= a; }
void rXOR(LL& a, LL& b) {
static LL INV2 = (MOD + 1) / 2;
LL x = a, y = b;
a = (x +y) = INV2 % MOD;
b = (x -y + MOD) * INV2 % MOD;

int next_power_of_two(int n) {
if (n <= 0) return 1;

// __lg(n-1) iR\ n-1 MEESNAENE (0-based)

return 1 << (__lg(n - 1) + 1);

template<typename T, typename F>

vector<LL> conv(vector<LL> a, vector<LL> b, T f, F inv_f){
LL len_a = a.size(), len_b = b.size(), len

a.resize(n), b.resize(n);

fwt(a, n, f), fwt(b, n, f);

vector<LL> c(n);

for (int i = 0; i < nj; i++) {
c[i] = a[i] » b[i] % MOD;

}

fwt(c, n, inv_f);

// PREEER (RlE)

c.resize(len);

return c;

QMR
D%
AR B

struct BasisGreedy{
ULL p[64];
BasisGreedy () {memset(p, 0, sizeof p);}
void insert(ULL x) {
for (int i = 63; ~i; —-1i) {
P (L(x >> 1)) /7 x WE 1 RE o

continue;

if (Iplil) {
plil = x;
break;

}

x "= p[i];

}
ULL query_max(){
ULL ans = 0;
for (int i = 63; ~i; —-i) {
ans = std::max(ans, ans " p[i]);

}
return ans;
}
};
[ REpweS

A EIER AR

struct BasisGauss{
vector<ULL> a;
LL n, tmp, cnt;

BasisGauss(){a = {0};}

max(len_a, len_b), n next_power_of_two(len);



void insert(ULL x){
a.push_back(x);
}

void init(){
= (LL)a.size() - 1;
LL k=1;
for(int i=63;i>=0;i--){
int t=0;
for (LL j=k;j<=n;j++){
if((aljl>>i)e1){
t=3;
break;
}
}
if(t){
swap(alkl,alt]);
for(LL j=1;j<=n;j++){
if(j!=k&&(aljl>>1)&1) aljlr=alkl;
}
k++3
}
}
cnt = k-1
tmp = 1LL << cnt;
if(cnt==n) tmp--;
}

LL query_xth(LL x){ // MNEIK, # x Mk, WA HEEEE LA

if(x<0) x = tmp + x + 1;
if(x>tmp) return -1;
else{

if(n>cnt) x--;

LL ans=0;

for(LL i=0; d<cnt; i++){

if((x>>1)&1) ans’=alcnt-i];

}
return ans;
}
}
}s
TS 24
(G 5% sR A
° Z?:l it = n<n2+1) + 3"
. ZZL:1 2 = n(n+l)6(2n+l) _ § + %,’12 + %n
2
o Y it = [7”("2“)] =int+1ind+ in?
o Z?Zl 4= n(n+1)(2n+?1)())(3n2+3n71) _ 5n + 1n4 + n _ 3710,1
. Z?_l 5 n2(n+1)2(122n2+2n71) — % 6 + 1054 E”4 _ %nQ
— B A
O%H“f(NTINn%HWP,ﬁ@ﬂ#wzD1:QDQ:LDn:OPJXDm4+DW”:nK%_%+M+
(=)o) = |2 +0.5]
o RHEZH (n AfiEE AP, n MR, 0 n TSR IORBEER, i+ 2 0=
8, n DTERIGBBETIE: C, = () = 2
IR

BiasmER (Bged(a,m) =1)

o MNTRHEL=0,1,2,...,m—1, ak mod m WE&EREFZ0,1,2,...,m — 1L —PHF ENEEIANHBI—100.
o FEME—IEELD (1 <b<m), fifFab=1 mod m, I bW afEt m FHREYITL (2N a! mod m).
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Kig
IR
# djikstra Bk

o THBUL, PEE

int g[N][N]; // 77lfGEERIL
int dist[N]; // i 1 521 S ES
bool st[N]; // TEEEA RIS 2 6 E 40T

// K 1 SEF n SEERER, WRAFEENRE -1
int dijkstra(){
memset(dist, 0x3f, sizeof dist);
dist[1] = 0;
for (int i = 0; i <n - 1; i ++ ){

int t = -1; // AEIEARME SRR s, SRR B IR/ M A
for (int j = 1; j <= n; j ++ )
if (!st[j] && (t == -1 || dist[t] > dist[]j]))
t =3

// Ft B AN A EE
for (int j = 1; j <= n; j ++ )

dist[j] = min(dist[j], dist[t] + g[tl[j1);
st[t] = true;

}
if (dist[n] == 0x3f3f3f3f) return -1;
return dist[n];

HEARAERY djikstra
o LHRUA. FREiE

typedef pair<int, int> PII;

int n; // RIEE

int h[N], w[N], e[N], ne[N], qidx; // BRI
int dist[N]; // TEHERTESE] 1 5 Ee

bool st[N]; // B SR B2 A e

// K 1 S n SARREES, WERAEE, MHRE-1
int dijkstra(){
memset(dist, 0x3f, sizeof dist);
dist[1] = 0;
priority_queue<PII, vector<PII>, greater<PII>> heap;
heap.push({0, 1}); // first {#iBHE, second TFETifMgmE
while (heap.size()){
auto t = heap.top();
heap.pop();
int ver = t.second, distance = t.first;
if (st[ver]) continue;
st[ver] = true;
for (int i = h[ver]; i != -1; i = ne[1]){
int j = e[i];
if (dist[j] > distance + w[i]){
dist[j] = distance + w[i];
heap.push({dist[jl, j});
}
}

if (dist[n] == 0x3f3f3f3f) return -1;
return dist[n];

Bellman-Ford &%
o HHMH, Bl DAALIHFIR

int n, m; // n FREE, m R
int dist[N]; // dist[x] g 1 3 x BRI
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struct Edge{ // 3, a FoRMA, b FRAM, w FoRIAMNE
int a, b, w;
}edges([M];

// K 1 F| n WIRFERKEER, WRITEMN 1 £E2 n, MERE-1,
int bellman_ford(){

memset(dist, 0x3f, sizeof dist);

dist[1] = 03

// WRE n WIERPARSR=AARENX, MRPAFEE FRKER n+1 WEERE, mfele, BEhE0EERMERRE, SEBEEaalEg,

for (int i = 0; i < n; i ++ ){
for (int j = 0; j < mj j ++ ){
int a = edges[j].a, b = edges[j].b, w = edges[j].w;
if (dist[b] > dist[a] + w)
dist[b] = dist[a] + w;

}

if (dist[n] > Ox3f3f3f3f / 2) return -1;
return dist[n];

}
spfa Hik
o HHRGH, RegETIR, P
int n; // Bk
int h[N], w[N], e[N], ne[N], {dx; // BEEREEITEIL
int dist[N]; // TEERA ST 1 SRS
bool st[N]; // A RUR S LEASI R

// K 1 SHRE n SRANERSER, WRMN 1 SR00EER n 5RRE -1
int spfa(){

memset(dist, 0x3f, sizeof dist);

dist[1] = 03

queue<int> q;

q.push(1);

st[1] = true;

while (q.size()){

auto t = q.front();

q.pop();
st[t] = false;
for (int i = h[t]; i != -1; i = ne[i]){

int j = e[i];
if (dist[j] > dist[t] + w[il){
dist[j] = dist[t] + w[i];
if (!st[j1){ // WRBIITERFE j, WATES j EEHEA
g.push(j);
st[j] = true;

}
}
if (dist[n] == 0x3f3f3f3f) return -1;
return dist[n];

}

spfa HW Ak

int n; // A

int h[N], w[N], e[N], ne[N], qidx; // SBEEREEITEIL

int dist[N], cnt[N]; // dist[x] 1#if 1 S% x WREEE, cnt[x] f#iE 1 % x SRR T SE
bool st[N]; // EEGD R SRS

// WRFEGIR, WHRE true, HNHRE false,
bool spfa(){
// REZYaL dist $d
// JEER AURESREERE LA n N GRTED), BambBCZEG—]E n+1 Dl dlEEE—T G AR, FLAFEIER,
queue<int> q;
for (int i = 1; i <= n; i ++ ){
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q.push(i);
st[i] = true;
}
while (q.size()){
auto t = g.front();

q.pop();
st[t] = false;
for (int i = h[t]; i != -1; i = ne[i]){

int j = e[i];
if (dist[j] > dist[t] + w[il]){
dist[j] = dist[t] + w[i];
cnt[j] = cnt[t] + 1;
if (cnt[j] >= n) return true; // WMRM 1 53 x WEEBPEESED 0 MR CREFEED), NIRBHEFEER
if (Istih{
q.push(j);
st[j] = true;

}
}
}
}
return false;
}
floyd &%
%}J;‘(ﬁﬁc[]

for (int i = 1; i <= n; i ++ )
for (int j = 1; j <= n; j ++ )
if (i == 3) d[i1[3] = o3
else d[i][j] = INF;

// HEE&HRE, dla][b] FR a 2 b WEKRHE
void floyd(){
for (int k = 1; k <= n; k ++ )
for (int i = 1; i <= nj; i ++ )
for (int j = 1; j <= n; j ++ )
d[i1031 = min(d[i1[3], d[i1[k] + d[kI[31);

e/ VA b
#h2% Prim Bk
o WHE (mEET n?)

int n; // n FoRmEEL
int g[N][N]; // SMERERE, EERTEIL
int dist[N]; // A RS 2 i e AR SO TR S
bool st[N]; // B RURE CEAEA R
// WEREANEE, WHIRE INF({EZ 0x3f3F3F3fF), 5MIRE /N RO R A EE 2 fi
int prim(){
memset(dist, 0x3f, sizeof dist);
int res = 0;
for (int i = 0; i < n; i ++ ){

int t = -1;
for (int j = 1; j <= n; j ++ )
if (Ist[j] && (t == -1 || dist[t] > dist[j]))
t=3;
if (i && dist[t] == INF) return INF;

if (i) res += dist[t];
st[t] = true;
for (int j = 1; j <= n; j ++ ) dist[j] = min(dist[j], gltl[jil);

}

return res;
}
Kruskal 8%

o SLHIfAH, MEiE (mEn)
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int n, m; // n R, m RN
int p[N]; // FHELA S
struct Edge{ // 1l
int a, b, w;
bool operator< (const Edge &W)const{
return w < W.w;
}
}edges[M];

int find(int x){ // FFEGEROIRE
if (p[x] !'= x) p[x] = find(p[x1);
return p[x];

int kruskal(){

sort(edges, edges + m);

for (int i = 1; i <= n; i ++ ) p[i] = 1; // PRt &S

int res = 0, cnt = 0;

for (int i = 0; i < m; i ++ ){
int a = edges[i].a, b = edges[i].b, w = edges[i].w;
a = find(a), b = find(b);
if (a 1= b){ // WRMAEBPNEE, WK EER &I

plal = b;
res += wj
cnt ++

}

}
if (cnt < n - 1) return INF;
return res;

ity

o A
o FISTTEENE
e Y toporder (int n) REMEMEKEARET n i, REEHRINER,

const int N = 1e5+10;
vector<int> G[N];
int deg[N]; // ANE

vector<int> toporder(int n) {
vector<int> orders;
queue<int> q;
for (int i = 1; i <= n; i++)
if (ldeglil) {
q.push(i);
orders.push_back(i);
}
while (!qg.empty()) {
int u = gq.front(); q.pop();
for (int v: G[u])
if (!--degl[v]) {
g.push(v);
orders.push_back(v);
}
}

return orders;

2R

NG n AMERA m AMARA AR, SGRE 2, — 1, < b ATVRBUG N R P RS P = R
d, —d, < w, .. FHE—Z3 (i, ,b),) B,

HEHINTRIFAENE, (EF spfa HIWTEBHAETIR, ANITLHE,
HEESITE BMMAEREE, RAZISRERGAK 0, HISITH,
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ARG RS HAERIZRATRER, WIEREIS R BB oo, BRI,

SIS Tt

const LL N = 5e5+10, SP = log2(N)+1;
vector<int> G[N];
int pa[N][SP], dep[N];

void dfs(int u, int fa) {
palful[0] = fa; dep[u] = dep[fa] + 1;
FOR (i, 1, SP) palul[i] = pa[palul[i - 11][i - 1];
for (int& v: G[u]) {
if (v == fa) continue;
dfs(v, u);

}

int lca(int u, int v) {
if (dep[u] < dep[v]) swap(u, Vv);
int t = dep[u] - dep[v];
FOR (i, 0, SP) if (t & (1 << 1)) u = pal[u]l[i];
FORD (i, SP - 1, -1) {
int uu = palul[i]l, vv = pal[v][i];

if (uu !'= vw) {u = uu; v = vv; }
ieturn u==v ?2u : palullo];
}
BB
o Eh HIRIERACONIXEERE, B X AEHRLSS
o AR TE—HMy E (BUSTR)
o fa[N]: BT RAIIRY A
o dep[N]: fFEEIT RAIRE
o idx[N]: fFfEENT RTELEM RS (DFS JF)
o out[N]: TEHEEAT RFITE DFS PSS s B
o ridx[N]: 1#fiff DFS &2 s S Al BT
o sz[N]: fEfEEAT A FHIR/)N
e son[N]: ZEENTRNEILT (FREKIILTF)
o top[N]: fEERENT A AR S HEAY IR R
e clk: DFS Fit#ies
e init(): WA CEEEFEEA)
e go(u, v, f): FREMEU f(int 1, int r) FEEL SR ETT R u B8 v RIS, 2 dfs FeRriyIXiE (1, r],

VAR £ f
TFHERME: u TR dfs FXE [idz[u], out[u]]

const int N = 3e4+10;

vector<int> G[N];
int fa[N], dep[N], idx[N], out[N], ridx[N];
namespace hld {
int sz[N], son[N], top[N], clk;
void predfs(int u, int d) {
dep[u] = dj; sz[u] = 1;

int& maxs = son[u] = -1;

for (int& v: G[u]) {
if (v == fa[u]) continue;
falv] = u;

predfs(v, d + 1);
sz[u] += sz[v];
if (maxs == -1 || sz[v] > sz[maxs]) maxs = v;
}
}
void dfs(int u, 1int tp) {
top[u] = tp; idx[u] = ++clk; ridx[clk] = u;
if (son[u] != -1) dfs(son[u], tp);
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for (int& v: G[u])
if (v != fa[u] && v != son[u]) dfs(v, v);
out[u] = clk;

}

void init(){
clk = 0;
predfs(1, 1);
dfs(1, 1);

}

template<typename T>

int go(int u, int v, T&& f = [](int, int) {}) {
int uu = top[ul], vv = top[v];
while (uu != vv) {

if (dep[uu] < dep[vv]) { swap(uu, vv); swap(u, v); }

f(idx[uul, idx[ul);
u = fafuul; uu = top[u];

}

if (dep[u] < dep[v]) swap(u, v);

// FHEMRTFAIBERE

// f(idx[v], idx[u]); // @& lca(u, v)

// if (u != v) f(idx[v] + 1, idx[u]); // REE lca(u, v)

return v;
}
int up(int u, int d) { // & u TaALEE o BT RGS
while (d) {
if (dep[u] - dep[top[u]] < d) {
d -= dep[u] - dep[top[ull;
u = toplul;
} else return ridx[idx[u] - d];
u = falul; --d;
}
return u;
}

int finds(int u, int rt) { // & u 7€ rt WEDILTFH TR
while (top[u] != top[rt]l) {

u = toplul;
if (fal[u] == rt) return u;
u = falul;

}

return ridx[idx[rt] + 1];

=t
o KU
const LL INF = LONG_LONG_MAX;

struct E {

LL to, cp;

E(LL to, LL cp): to(to), cp(cp) {}
}s

struct Dinic {
static const LL M = 1E5 x 5;
LL m, s, t;
vector<E> edges;
vector<LL> G[M];
LL d[M];
LL cur[M];

void init(LL n, LL s, LL t) {
this->s = s; this-—>t = t;
for (LL i = 03 i <= nj 1i++) G[i].clear();
edges.clear(); m = 0}

}
void addedge(LL u, LL v, LL cap) {

edges.emplace_back(v, cap);
edges.emplace_back(u, 0);
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G[u].push_back(m++);
G[v].push_back(m++)};

bool BFS() {
memset(d, 0, sizeof d);
queue<LL> Q;
Q.push(s); d[s] = 1;
while (!Q.empty()) {
LL x = Q.front(); Q.pop();
for (LL& i: G[x]) {
E &e = edges[i];
if (!d[e.to] && e.cp > 0) {
d[e.to] = d[x] + 1;
Q.push(e.to);

}
return d[t];

}

LL DFS(LL u, LL cp) {
if (u == t || !cp) return cp;
LL tmp = cp, f;
for (LL& i = cur[ul; i < G[ul.size(); i++) {
E& e = edges[G[u][i]l];
if (d[u] + 1 == d[e.to]) {
f = DFS(e.to, min(cp, e.cp));

e.cp —= f;
edges[G[u][i] » 1].cp += f;
cp -= f;
if (!cp) break;
}
}
return tmp - cp;
}
LL go() {
LL flow = 03
while (BFS()) {
memset(cur, 0, sizeof cur);
flow += DFS(s, INF);
}
return flow;
}
} DC;

o B/NFEMEART

const LL M = 5e4+10;
const int INF = INT_MAX;

struct E {

int from, to, cp, v;

EQ) {3

E(int f, dint t, int cp, int v) : from(f), to(t), cp(cp), v(v) {}
}s

struct MCMF {
int n, m, s, t;
vector<E> edges;
vector<int> G[M];
bool inq[M];
int d[M], p[M], a[M];

void init(int _n, int _s, dint _t) {
n=_n;s=_s; t=_%t;
FOR (i, 0, n + 1) G[i].clear();
edges.clear(); m = 0}

3

void addedge(int from, int to, int cap, 1int cost) {
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edges.emplace_back(from, to, cap, cost);
edges.emplace_back(to, from, 0, -cost);
G[from].push_back(m++);
G[to].push_back(m++)};

}

bool BellmanFord(int &flow, int &cost) {
FOR (i, 0, n + 1) d[i] = INF;
memset(ing, 0, sizeof inq);
d[s] = 0, a[s] = INF, 1inq[s] = true;
queue<int> Q; Q.push(s);
while (!Q.empty()) {
int u = Q.front(); Q.pop();
ing[u] = false;
for (int& didx: G[u]) {
E &e = edges[idx];
if (e.cp && d[e.to] > d[u] + e.v) {
d[e.to] = d[u] + e.v;
ple.to] = 1dx;
ale.to] = min(alul, e.cp);
if (!ingle.to]) {
Q.push(e.to);
inql[e.to] = true;

}

}

if (d[t] == INF) return false;

flow += a[t];

cost += a[t] * d[t];

int u = t;

while (u != s) {
edges[p[ull.cp -= a[t];
edges[p[u] * 1].cp += a[tl];
u = edges[p[u]].from;

}

return true;

}

pair<int, dint> go() {
int flow = 0, cost = 0;
while (BellmanFord(flow, cost));
return {flow, cost};

}

} MM;

P LB 22

o HIEMMR: BILAFHEE

int intersection(int x1, int yl, dint x2, int y2) {
int t[4] = {lca(xl, x2), lca(xl, y2), lca(yl, x2), lca(yl, y2)};

int pl = 0,p2 = 03

FOR(j,0,4)

if(dep[t[j1] > depl[pl]l) p2 = pl, pl = t[jl;

else if(dep[t[j]1] > dep[p2]) p2 = t[j];

int hl = lca(x1l,yl), h2 = lca(x2,y2);

if(pl == p2){
if(dep[pl] < dep[hl] || dep[pl] < dep[h2]) return 0;
else return 1;

}

else{
int ans = dep[pl]+dep[p2]-2xdep[lca(pl,p2)]+1;
return ans;

}
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W ExUrE (RIRED)

const LL N = 2e4+10, N2 = N * 2;

int h[N], e[N2], ne[N2], idx;

© o® N e o A w N e

void add(int a, 1int b){

}

e[idx] = b, ne[idx] = h[a]l, h[a] = idx++;

vector<bool> vis;

// RBFRHEL (AR FRR) (WREMADED, S/ )

//

HELON u, W omx[u] R u NELTHARDNEIRKE

int q[N], fa[N], sz[N], mx[N];
int get_rt(int u) {

int p = 0, cur = -1;
alp++1 = u; faful = -1;
while (++cur < p) {
u = gqlecur]; mx[u] = 0; sz[u] = 1;
for (int i = h[u]; i!=-1; i=ne[i]){
int j = e[il;
if(vis[j] or j == fa[u]) continue;
falqlp++] = j1 = u;

}
}
FORD (i, p - 1, -1) {
u = qlil;
mx[u] = max(mx[u]l, p - sz[ul);
if (mx[u] * 2 <= p) return u;
sz[fal[u]] += sz[u];
mx[falul]l = max(mx[fal[ull, sz[ul);
}
// assert(0);
}
// A dfs GESTR)

void dfs(int u) {

cout << "u: " << ug

u = get_rt(u);

vis[u] = true;

// BERRFIRIEEE

cout << " centroid: " << u << "\n'j;

// MR DFS, WDV TH (if(vis[u]) return)
// ...

for(int i=h[u]; i!=-1; d=ne[i]){
int j = e[i];
if(vis[j]) continue;
dfs(3);

srE

YN

o f/NVEEE = RORILELEL
o ORIHNIHE = THRE - =7 LR

o DAG /NSRBI = 4580 - 75 0 EIRR VLR

const int N = 500+10;

struct MaxMatch {

int n;
vector<int> G[N];
int vis[N], left[N], clk;

void init(int n) {
this->n = n;
FOR (i, 0, n + 1) G[i].clear();
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memset(left, -1, sizeof left);
memset(vis, -1, sizeof vis);

}

bool dfs(int u) {
for (int v: G[u])
if (vis[v] != clk) {
vis[v] = clk;

if (left[v] == -1 || dfs(left[v])) {

left[v] = u;
return true;
}
}

return false;

int match() {
int ret = 0;
for (clk = 0; clk <= nj; ++clk)
if (dfs(clk)) ++ret;
return ret;
}
} MMy

g/ rrrrrrrrrrrrrrrrrrrrrrrrrll Tester Start

void solve(){

LL n1, n2, m, n, i, tl, t2;

cin >> nl >> n2 >> m;

n = nl + n2;

MM.init(n);

for(i=0; i<m; q++){
cin >> t1 >> t2;
MM.G[t1].push_back(nl+t2);

}

cout << MM.match() << '\n'j;
}
e RBUPLRE

e py[j] = i FRAMTUE j SEMBU 7 PLAC

namespace R {
const int M = 400 + 5;
const int INF = 2E9;
int n;

J N A I B B Y Y B Y B B Y B B A A B O A A O |

int w[M][M], kx[M], ky[M], py[M], vy[M], slk[M], pre[M];

LL KM(O) {

FOR (i, 1, n + 1)

FOR (j, 1, n + 1)

kx[11 = max(kx[i1, wlil1[j1);

FOR (i, 1, n + 1) {
fill(vy, vy + n + 1, 0);
fill(slk, slk + n + 1, INF);
fill(pre, pre + n + 1, 0);
int k = 0, p = -1

for (pylk = 0] = 135 py[k]l; k =

int d = INF;
vy[k] = 1;

int x = py[kl;
FOR (j, 1, n + 1)
if (lvy[3]) {

p) {

int t = kx[x] + ky[§] - w[x][j];

if (t < slk[3]) { slk[j] = t; pre[j]
if (slk[j] < d) { d = slk[jl; p = j;

}
FOR (j, 0, n + 1)

if (vy[3D) { kx[py[31] -= d; ky[j] += d;

else slk[j] -= d;
}
for (5 k; k = pre[k]) pyl[k]

pylprel[kl];
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LL ans = 0;
FOR (i, 1, n + 1) ans += kx[1] + ky[i];
return ans;
}
}

J/ PLDIIIILIIIIIIIIIIIII L] Tester Start [IIIIIIIIIIIIIIIIIIIIIIIIIT]

void solve(){
LL n1, n2, i, t1, t2, t3, m, n, j;
cin >> nl >> n2 >> m;
// VA
n = max(nl, n2);
R::n = n;
for(i=0; i<=n; i++){
for(j=0; j<=n; j++){
Re:wl[i][3]1 = 03
}
}
// PR
for(i=0; di<m; i++){
cin >> tl >> t2 >> t3;
R::w[tl][t2] = t3;
}
AL
LL maxx = R::KM();
cout << maxx << '"\n'j;
// GER R
vector<pair<LL, LL>> anss;
for(i=1; i<=n; di++){ // HEEEHRAIEHE
if(R::wl[R::py[i]]1[i]1){
anss.push_back({R::py[il, i});
}else{
// ARULEL
anss.push_back({R::py[i], 03});
}
}
sort(anss.begin(), anss.end());
for(i=0; i<nl; i++){
cout << anss[i].second << ' ';

}

Tarjan
Hlr

o HlrEl R (ToralE)

o VLR AE R
int dfn[N], low[N], clk;
void init() { clk = 0; memset(dfn, 0, sizeof dfn); }
void tarjan(int u, 1int fa) {

low[u] = dfn[u] = ++clk;

int cc = fa != -1;
for (int& v: G[u]) {
if (v == fa) continue;

if (!dfn[v]) {
tarjan(v, u);
Tow[u] = min(low[u], low[v]);
cc += low[v] >= dfn[u];
} else low[u] = min(low[u], dfn[v]);
}

if (cc > 1) // u =2ES

U
o TClAIA
o ERRENEEMEIL
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int dfn[N], low[N], clk;
void init() { memset(dfn, 0, sizeof dfn); clk = 0; }
void tarjan(int u, int fa) {
low[u] = dfn[u] = ++clk;
int _fst = 0
for (E& e: G[u]) {
int v = e.to; if (v == fa && ++_fst == 1) continue;
if (!dfn[v]) {
tarjan(v, u);
if (low[v] > dfn[ul) // (u, v) 2
Tow[u] = min(low[u], low[v]);
} else low[u] = min(low[u], dfn[v]);

SR T 53 Bk A

o HHE

e B: MRIEWAHBMIVEE I EE

e bL[N]: IEREANTULFENRIEE S B S
e bcc[N]: EESNEEESEESHNTSSIR

int lTow[N], dfn[N], clk, B, bl[N];
vector<int> bcc[N];
void 1init() { B = clk = 0; memset(dfn, 0, sizeof dfn); }
void tarjan(int u) {
static int st[N], p;
static bool in[N];
dfnfu] = low[u] = ++clk;
st[p++] = u; in[u] = true;
for (int& v: G[u]) {
if (!dfn[v]) {
tarjan(v);
Tow[u] = min(low[u], low[v]);
} else if (in[v]) low[u] = min(low[u], dfn[v]);
}
if (dfn[u] == low[u]) {
while (1) {
int x = st[--p]l; in[x] = false;
bl[x] = B; bcc[B].push_back(x);
if (x == u) break;
}

++B;

ROV /) BT R
BRI

B: XEBRAEER (JSM 0 ),

bc[B]: 1Zfif%E B NRUEE 7 B EHT M.

be[B]: f#fif% B MERSREENIL (RID,
bno[x]: MidH A x BTWMMNEE = (HTEH),
struct E { int to, nxt; } e[N];

int hd[N], ecnt;

void addedge(int u, int v) {

e[ecnt] = {v, hd[ul};
hd[u] = ecnt++;

}

int low[N], dfn[N], clk, B, bno[N];

vector<int> bc[N], be[N];

bool vise[N];

void init() {
memset(vise, 0, sizeof vise);
memset(hd, -1, sizeof hd);
memset(dfn, 0, sizeof dfn);
memset (bno, -1, sizeof bno);
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void tarjan(int u, int feid) {
static int st[N], p;
static auto add = [&](int x) {
if (bno[x] !=

3

low[u] = dfn[u] =
for (int i = hd[u]; ~i; i = e[i].nxt) {
if ((feid » 1)
if (!vise[i]) { stlp++] = i; vise[i] = vise[i " 1] = true; }
int v = e[i].to;
if (!dfn[v]) {

tarjan(v,

Tow[u] = m

if (low[v]
bc[B].
while

B) { bno[x] = B; bc[B].push_back(x); }
++clk;

== 1) continue;

i)
in(low[u], low[v]);
>= dfnf[u]) {
clear(); be[B].clear();
(1) {

int eid = st[--p];

ad
be
if
}
++B;

>

}

} else low[u]

R

8L RS

#define yl1 yyl
#define nxt(i) ((i + 1) % s.size())
typedef double LD;
const LD PI = 3.14159265358979323846;
const LD eps = 1E-10;
int sgn(LD x) { return fabs(x) < eps ? 0 : (x >0 2 1 : -1); }

struct L;
struct P;
typedef P V
struct P {
LD x, vy

>

>

d(e[eid].to); add(e[eid " 1].to);
[B].push_back(eid);
((eid » d) <= 1) break;

= min(low[u], dfn[v]);

explicit P(LD x = 0, LD y = 0): x(x), y(y) {2}
explicit P(const L& 1);

t(t) {1

a, const P& b) { return P(a.x + b.x, a.y + b.y); }
a, const P& b) { return P(a.x - b.x, a.y - b.y); }
a, LD k) { return P(a.x * k, a.y * k); }

a, LD k) { return P(a.x / k, a.y / k); }

(const P& a, const P& b) {

return sgn(a.x - b.x) < 0 || (sgn(a.x - b.x) == 0 && sgn(a.y - b.y) < 0);

}s
struct L {

P s, t;

LO {3

L(P s, Pt): s(s),
}s
P operator + (const P&
P operator - (const P&
P operator * (const P&
P operator / (const P&
inline bool operator <
}
bool operator == (cons

P::P(const L& 1) { *th
ostream &operator << (ostream &os, const P &p) {
return (os << "(" << p.x << "M << pLy << MM

}

t P& a, const P& b) { return !sgn(a.x - b.x) && !sgn(a.y - b.y); }

is = 1.t - l.s; }

istream &operator >> (istream &is, P &p) {
return (is >> p.x >> p.y);

}
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p.y * p.y); }
b.x + a.y * b.y; }
b.y - a.y x b.x; }

LD dist(const P& p) { return sqrt(p.x * p.x
LD dot(const V& a, const V& b) { return a.x
LD det(const V& a, const V& b) { return a.x
LD cross(const P& s, const P& t, const P& o

A

* X+

K

// ZR

int quad(P p) {
int x = sgn(p.x), y = sgn(p.y);
if (x > 0 & y >= 0) return 1;
if (x <= 0 & y > 0) return 2;
if (x < 0 & y <= 0) return 3;
if (x >= 0 & y < 0) return 4;
assert(0);

}

// POER TSR EAEE S — IS o
struct cmp_angle {

P p;
bool operator () (const P& a, const P& b) {
// int qa = quad(a - p), gb = quad(b - p);
// if (qa != gb) return qa < gb;
int d = sgn(cross(a, b, p));
if (d) return d > 0;
return dist(a - p) < dist(b - p);
}
}s
54

// REVAT
bool parallel(const L& a, const L& b) {
return !sgn(det(P(a), P(b)));
}
// BEIEEHEE
bool 1_eq(const L& a, const L& b) {
return parallel(a, b) && parallel(L(a.s, b.t), L(b.s, a.t));
}
// WREEEE ro gl

P rotation(const P& p, const LD& r) { return P(p.x * cos(r) - p.y * sin(r), p.x * sin(r) + p.y * cos(r)); 1}

P RotateCCW90(const P& p) { return P(-p.y, p.x); 1}

P RotateCW90(const P& p) { return P(p.y, -p.x); 2}

// Bk

V normal(const V& v) { return V(-v.y, v.x) / dist(v); }

N

// RIEEREBL L <= 0 fEuA < 0 MAEE
bool p_on_seg(const P& p, const L& seg) {
P a = seg.s, b = seg.t;
return !sgn(det(p - a, b - a)) && sgn(dot(p - a, p - b)) <= 0;
}
// REELEE
LD dist_to_line(const P& p, const L& 1) {
return fabs(cross(l.s, l.t, p)) / dist(l);
}
// REIERBLEERS (B B L)
LD dist_to_seg(const P& p, const L& 1) {
if (l.s == 1.t) return dist(p - 1);
Vvs=p-1l.s, vt = p - 1.t;
if (sgn(dot(l, vs)) < 0) return dist(vs);
else if (sgn(dot(l, vt)) > 0) return dist(vt);
else return dist_to_line(p, 1);
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P()) { return det(s - o, t - 0); }



5%k

// RELKLZ FHEFRLERIEER (FROHRIEASTFAT)
P 1_intersection(const L& a, const L& b) {
LD s1 = det(P(a), b.s - a.s), s2 = det(P(a), b.t - a.s);
return (b.s * s2 - b.t * sl1) / (s2 - sl);
}
// TR
LD angle(const V& a, const V& b) {
LD r = asin(fabs(det(a, b)) / dist(a) / dist(b));
if (sgn(dot(a, b)) < 0) r = PI - r;
return r;
}
// REMELZESER 1 = e (b)), 2 = AE (L, T, I)
int s_1_cross(const L& seg, const L& line) {
int dl1 = sgn(cross(line.s, line.t, seg.s));
int d2 = sgn(cross(line.s, line.t, seg.t));

if ((d1 » d2) == -2) return 1; // proper
if (d1 == 0 || d2 == 0) return 2;
return 0;

}

// &RENZZ 1 = BE, 2 = AT

int s_cross(const L& a, const L& b, P& p) {
int d1 = sgn(cross(a.t, b.s, a.s)), d2 = sgn(cross(a.t, b.t, a.s));
int d3 = sgn(cross(b.t, a.s, b.s)), d4 = sgn(cross(b.t, a.t, b.s));
if ((d1 » d2) == -2 && (d3 " d4) == -2) { p = 1l_intersection(a, b); return 1; }

if (!dl && p_on_seg(b.s, a)) { p = b.s; return 2; }
if (!d2 && p_on_seg(b.t, a)) { p = b.t; return 2; }
if (!d3 && p_on_seg(a.s, b)) { p = a.s; return 2; }
if (!d4 && p_on_seg(a.t, b)) { p = a.t; return 2; }

return 0;

ESU)7
HRL

typedef vector<P> S;

// RUBEGEEZIOEH 0 = AN 1 = (N -1 = fEARE
int inside(const S& s, const P& p) {
int cnt = 0
FOR (i, 0, s.size()) {
P a = s[i], b = s[nxt(i)];
if (p_on_seg(p, L(a, b))) return -1;
if (sgn(a.y - b.y) <= 0) swap(a, b);
if (sgn(p.y - a.y) > 0) continue;
if (sgn(p.y - b.y) <= 0) continue;
cnt += sgn(cross(b, a, p)) > 0;
}
return bool(cnt & 1);
}
// ZGER, AR REN
LD polygon_area(const S& s) {
LD ret = 03
FOR (i, 1, (LL)s.size() - 1)
ret += cross(s[i], s[i + 1], s[0]);
return ret / 2;

}
// M SARRTDAES < 0 M ERIBAER, <= 0 NIAHE
// =V SR
const int MAX_N = 1000;
S convex_hull(S& s) {
// assert(s.size() >= 3);
sort(s.begin(), s.end());
S ret(MAX_N x 2);
int sz = 0;
FOR (i, 0, s.size()) {
while (sz > 1 && sgn(cross(ret[sz - 1], s[i], ret[sz - 2])) < 0) --sz;
ret[sz++] = s[i];
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int k = sz;
FORD (i, (LL)s.size() - 2, -1) {

while (sz > k && sgn(cross(ret[sz - 1], s[i],

ret[sz++] = s[i];
}
ret.resize(sz - (s.size() > 1));
return ret;

P ComputeCentroid(const vector<P> &p) {
P c(0, 0);
LD scale = 6.0 * polygon_area(p);
for (unsigned i = 0; i < p.size(); i++) {
unsigned j = (i + 1) % p.size();

ret[sz - 2])) < 0) --sz;

c =c+ (p[il + p[j]) * (p[il.x * p[j1.y - p[j1.x * p[il.y);

}

return c / scale;
}
R

AT R R B E s E

LD rotatingCalipers(vector<P>& qgs) {
int n = gs.size();
if (n == 2)
return dist(qs[0] - gs[1]);
int i = 0, j = 03
FOR (k, 0, n) {
if (1(as[i] < gslk])) i = k;
if (gs[j] < qs[kl) J = k;
}
LD res = 03
int si = i, sj = j;
while (i != sj || j != si) {
res = max(res, dist(qs[i] - qs[j1));

if (sgn(cross(qgs[(i+1)%n] - qs[i], gs[(j+1)%n] - gs[j])) < ©)

i=(i+ 1) %n;
else j = (j + 1) % n;
}

return res;

int main() {
int n;
while (cin >> n) {
S v(n);
FOR (i, 0, n) cin >> v[i]l.x >> v[i].y;
convex_hull(v);
printf("%.0f\n", rotatingCalipers(v));

PP
T FER

struct LV {
P p, v; LD ang;
Lvo {3

LV(P s, P t): p(s), v(t - s) { ang = atan2(v.y, v.x); }

Y5 // BoMmRRR

bool operator < (const LV &a, const LV& b) { return a.ang < b.ang; }
bool on_left(const LV& 1, const P& p) { return sgn(cross(l.v, p - l.p)) >= 0; }

P 1_intersection(const LV& a, const LV& b) {

Pu=a.p- b.p; LDt = cross(b.v, u) / cross(a.v, b.v);

return a.p + a.v * t;

}

S half_plane_intersection(vector<LV>& L) {
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s w N e

int n = L.size(), fi, la;
sort(L.begin(), L.end());
vector<P> p(n); vector<LV> q(n);
q[fi = la = 0] = L[0O];
FOR (i, 1, n) {
while (fi < la && l!on_left(L[i], p[la - 1])) la——;
while (fi < la && !on_left(L[i], p[fi])) fi++;
ql++la]l = L[i];
if (sgn(cross(q[lal.v, q[la - 1].v)) == 0) {
la——;
if (on_left(q[lal, L[i].p)) ql[lal = L[i];
}
if (fi < la) p[la - 1] = 1_intersection(q[la - 1], q[lal);
}
while (fi < la && l!on_left(q[fi]l, p[la - 1])) la--;
if (la - fi <= 1) return vector<P>();
p[la] = 1_intersection(q[lal, q[fi]);
return vector<P>(p.begin() + fi, p.begin() + la + 1);
}

S convex_intersection(const vector<P> &vl, const vector<P> &v2) {
vector<LV> h; 1dnt n = vl.size(), m = v2.size();
FOR (i, 0, n) h.push_back(LV(v1[i], vi[(i + 1) % nl));
FOR (i, 0, m) h.push_back(LV(v2[i], v2[(i + 1) % m]));
return half_plane_intersection(h);

struct C {
P p; LD r;
C(LD x = 0, LDy = 0, LD r = 0): p(x, y), r(r) {}
C(P p, LD r): p(p), r(r) {}

}s

ZRORBL

P compute_circle_center(P a, P b, P c) {
b = (a + b) / 2;
c=(a+c)/ 2;
return 1_intersection({b, b + RotateCW90(a - b)}, {c , ¢ + RotateCW90(a - c)});

o [RIFIZRAIZE R TRV Z MR £

vector<P> c_1_intersection(const L& 1, const C& c) {
vector<P> ret;
P b(l), a = 1.s - c.p;
LD x = dot(b, b), y = dot(a, b), z = dot(a, a) - c.r x c.r;
LDD =y *xy - x * z;
if (sgn(D) < 0) return ret;
ret.push_back(c.p + a + b x (-y + sqrt(D + eps)) / x);
if (sgn(D) > 0) ret.push_back(c.p + a + b * (-y - sqrt(D)) / x);
return ret;

}

vector<P> c_c_intersection(C a, C b) {

vector<P> ret;

LD d = dist(a.p - b.p);

if (sgn(d) == 0 || sgn(d - (a.r + b.r)) > 0 || sgn(d + min(a.r, b.r) - max(a.r, b.r)) < 0)
return ret;

LD x = (d *d - b.r x b.r + a.r x a.r) / (2 = d);

LD y = sqgrt(a.r * a.r — x * X);

Pv=(b.p-a.p) / d;

ret.push_back(a.p + v * x + RotateCCW90O(v) * y);

if (sgn(y) > 0) ret.push_back(a.p + v * x - RotateCCW90(v) * y);

return ret;
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[F] AL S S

// 1: W& 2: WY 3: #HE 4: M) 5: HE

int c_c_relation(const C& a, const C& v) {
LD d = dist(a.p - v.p);
if (sgn(d - a.r - v.r) > 0) return 5;
if (sgn(d - a.r - v.r) == 0) return 4;
LD 1 = fabs(a.r - v.r);
if (sgn(d - 1) > 0) return 3;
if (sgn(d - 1) == 0) return 2;
if (sgn(d - 1) < 0) return 1;

Bl 5 2385

e HDU 5130
o TERMUN RN EE (R]REZHRALN {E)

LD sector_area(const P& a, const P& b, LD r) {
LD th = atan2(a.y, a.x) - atan2(b.y, b.x);
while (th <= 0) th += 2 % PI;
while (th > 2 x PI) th -= 2 % PI;
th = min(th, 2 * PI - th);
return r * r x th / 2;

}

LD c_tri_area(P a, P b, P center, LD r) {
a = a - center; b = b - center;

int ina = sgn(dist(a) - r) < 0, inb = sgn(dist(b) - r) < 0;

// dbg(a, b, ina, inb);
if (ina && inb) {
return fabs(cross(a, b)) / 2;
} else {
auto p = c_l_intersection(L(a, b), C(0, 0, r));
if (ina » inb) {
auto cr = p_on_seg(p[0], L(a, b)) ? p[e] : p[l];

if (ina) return sector_area(b, cr, r) + fabs(cross(a, cr)) / 2;
else return sector_area(a, cr, r) + fabs(cross(b, cr)) / 2;

} else {

if ((int) p.size() == 2 && p_on_seg(p[0], L(a, b))) {
if (dist(p[0] - a) > dist(p[1] - a)) swap(p[0], p[1]);
return sector_area(a, p[0], r) + sector_area(p[1l], b, r)

+ fabs(cross(p[0], p[1])) / 2;
} else return sector_area(a, b, r);

}

typedef vector<P> S;

LD c_poly_area(S poly, const C& c) {
LD ret = 0; int n = poly.size();
FOR (i, 0, n) {

int t = sgn(cross(poly[i] - c.p, poly[(i + 1) % n] - c.p));
if (t) ret += t * c_tri_area(poly[i], poly[(i + 1) % n], c.p, c.r);

}

return ret;

BB, TR
SPQ]J: CIRU, EQJ: 284

Wik 1: 2 O(n® logn). BAAEEUN, (HEREDMEZ,
Tl AR,

R E SRR BLMETYIS, SRR S — NI S I,
SRR AT DB, SRR,

inline LD rt(LD x) { return sgn(x) == 0 ? 0 : sqrt(x); }
inline LD sq(LD x) { return x * x; }
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// Bk
/7 BRI x EEdE, BUE MR

// WCHREIN L, At R EAAR, FEYTE R

// VAFRMSEEAIE c.x - x.r <= x1l < xr <= c.y
// t =1 FEIN ¢ = -1 EFE5L
struct CV {

LD yl, yr, ym; C o; 1int type;

cv() {3

CvV(LD yl, LD yr, LD ym, C c, int t)

s ylyD), yr(yr), ym(ym), type(t),

}s

// BN SR EAAR

+ X.r

o(c) {}

pair<LD, LD> c_point_eval(const C& c, LD x) {

LD d = fabs(c.p.x - x), h = rt(sq(c.r)
return {c.p.y - h, c.p.y + h};

}

// & RGN

- sq(d));

pair<CV, CV> pairwise_curves(const C& c, LD x1, LD xr) {

LD yl1, yl2, yrl, yr2, yml, ym2;
tie(yll, yl2) = c_point_eval(c, x1);

tie(yml, ym2) = c_point_eval(c, (x1 + xr) / 2);

tie(yrl, yr2) = c_point_eval(c, xr);

return {CV(yli, yri, yml, c, 1), CV(yl2, yr2, ym2, c, -1)};

}

// BEULZJEF—Y] R PSR %2 A ALY

bool operator < (const CV& a, const CV& b)
// VIR TR #2802 R S P ] 1 P ) T A
LD cv_area(const CV& v, LD x1, LD xr) {

{ return a.ym < b.ym; }

LD 1 = rt(sq(xr - x1) + sq(v.yr - v.yl));

LD d = rt(sq(v.o.r) - sq(l / 2));
LD ang = atan(l / d / 2);
return ang * sq(v.o.r) - d x 1 / 2;

}

LD circle_union(const vector<C>& cs) {

int n = cs.size();

vector<LD> xs;

FOR (i, 0, n) {
xs.push_back(cs[i].p.x - cs[i].r);
xs.push_back(cs[i].p.x);
xs.push_back(cs[i].p.x + cs[i].r);
FOR (3, i + 1, n) {

auto pts = c_c_intersection(cs[i], cs[j]);
for (auto& p: pts) xs.push_back(p.x);

}
}
sort(xs.begin(), xs.end());
xs.erase(unique(xs.begin(), xs.end(),
LD ans = 0;
FOR (i, 0, (int) xs.size() - 1) {

LD x1 = xs[i], xr = xs[i + 1];

vector<CV> intv;

FOR (k, 0, n) {

auto& c = cs[k];

[1(LD x, LD y) { return sgn(x - y) == 0; }), xs.end());

if (sgn(c.p.x - c.r = x1) <= 0 && sgn(c.p.x + c.r - xr) >= 0) {
auto t = pairwise_curves(c, x1, xr);
intv.push_back(t.first); dintv.push_back(t.second);

}
}
sort(intv.begin(), intv.end());

vector<LD> areas(intv.size());

FOR (i, 0, dintv.size()) areas[i] = cv_area(intv[i], x1, xr);

int cc = 0;
FOR (i, 0, dintv.size()) {
if (cc > 0) {

ans += (intv[i]l.yl - dntv[i - 1].yl + dntv[i]l.yr - dintv[i - 1].yr) x (xr - x1) / 2;

ans += 1intv[i - 1].type * areas[i - 1];
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ans -= intv[i].type * areas[i];
}
cc += intv[i].type;

}

return ans;

A 2: EZE O(n?logn).

[IRERT UG AT 7, ATRER, B8R kb IREE,
W&, WY, B—MEER, 8RR,
THESE k BE S,

inline LD angle(const P& p) { return atan2(p.y, p.x); 1}

// BRI
// p AR TEIOE AR
// a 2R W atan2 [-PI, PI]
struct CP {
P p; LD a; 1int t;
cP(O) {}
CP(P p, LD a, int t): p(p), a(a), t(t) {}
15
bool operator < (const CP& u, const CP& v) { return u.a < v.a; }
LD cv_area(LD r, const CP& ql, const CP& g2) {
return (r * r * (g2.a - gql.a) - cross(ql.p, g2.p)) / 2;
}

LD ans[N];
void circle_union(const vector<C>& cs) {
int n = cs.size();
FOR (i, 0, n) {
// BHEIRRE 1S R RS — I R
bool ok = true;
FOR (j, 0, 1)
if (sgn(cs[i].r - cs[jl.r) == 0 && cs[i].p == cs[jl.p) {
ok = false;
break;
}
if (!ok) continue;
auto& c = cs[i];
vector<CP> ev;
int belong_to = 0;
P bound = c.p + P(-c.r, 0);
ev.emplace_back(bound, -PI, 0);
ev.emplace_back(bound, PI, 0);
FOR (j, 0, n) {
if (i == j) continue;
if (c_c_relation(c, cs[j]) <= 2) {
if (sgn(cs[jl.r - c.r) >= 0) // %Z2ES - MHEEE, FFiEr—2
belong_to++;
continue;
}
auto its = c_c_intersection(c, cs[jl);
if (its.size() == 2) {
P p =1dts[1] - c.p, q = its[0] - c.p;
LD a = angle(p), b = angle(q);
if (sgn(a - b) > 0) {
ev.emplace_back(p, a, 1);
ev.emplace_back(bound, PI, -1);
ev.emplace_back(bound, -PI, 1);
ev.emplace_back(q, b, -1);
} else {
ev.emplace_back(p, a, 1);
ev.emplace_back(q, b, -1);

}
}
sort(ev.begin(), ev.end());
int cc = ev[0].t;

48

JRER: HFRER B — DR ENZIAE + BT 5. RRXNTEMEDBIREMNSE, FREMZIAEA R,



P

© ® N o o«

FOR (j, 1, ev.size()) {
int t = cc + belong_to;

ans[t] += cross(ev[j - 1].p + c.p, ev[jl.p + c.p) / 2;
ans[t] += cv_area(c.r, ev[j - 1], ev[jl);

cc += ev[j].t;

/R
o FENLIE R, HIEEHEZ O(n).

P compute_circle_center(P a, P b) { return (a + b) / 25 }

bool p_in_circle(const P& p, const C& c) {
return sgn(dist(p - c.p) - c.r) <= 0;

}

C min_circle_cover(const vector<P> &in) {
vector<P> a(in.begin(), in.end());
dbg(a.size());
random_shuffle(a.begin(), a.end());

P c = a[0]; LD r = 0; int n = a.size();

FOR (i, 1, n) if (!p_in_circle(al[il, {c, r})) {

c = al[i]l; r = 03

FOR (j, 0, i) if (!p_in_circle(aljl, {c, r})) {
c = compute_circle_center(al[i]l, al[jl);

r = dist(alj] - ¢);

FOR (k, 0, j) if (!p_in_circle(alk]l, {c, r})) {
¢ = compute_circle_center(a[i], al[jl, alkl);

r dist(alk] - c);

}
}
}
return {c, r};
}
[52 Fp 52 i

C inv(C c, const P& o) {
LD d = dist(c.p - 0);
assert(sgn(d) != 0);
LDa=1/(d - c.r);
LDb =1/ (d+ c.r);
c.r = (a - b) / 2 x R2;

c.p =0+ (c.p-0) x ((a+b) R2/ 2/ d);

return c;

=4I

struct P;
struct L;
typedef P V;

struct P {
LD x, vy, z;

explicit P(LD x = 0, LDy = 0, LD z = 0):

explicit P(const L& 1);

15
struct L {
P s, t;
LO {3
L(P s, Pt): s(s), t(t) {}
}s
struct F {
P a, b, c;
FO {3

F(P a, Pb, Pc): a(a), b(b), c(c) {3}

x(x), y(y), z(z) {}
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operator + (const P& a,
operator - (const P& a,
operator * (const P& a,
operator / (const P& a,
nline int operator < (con
return sgn(a.x - b.x)

W UV U U

-

}

bool operator == (const P& a, const P& b) { return !sgn(a.x - b.x) && !sgn(a.y - b.y) &« !sgn(a.z - b.z); }

P::P(const L& 1) { *this =
ostream &operator << (ostr

const P& b) { return P(a.x + b.x, a.y + b.y,
const P& b) { return P(a.x - b.x, a.y - b.y,
LD k) { return P(a.x * k, a.y * k, a.z * k);
LD k) { return P(a.x / k, a.y / k, a.z / k);
st P& a, const P& b) {

a.z + b.z); }
a.z - b.z); }

}
}

<0 || (sgn(a.x - b.x) == 0 && (sgn(a.y - b.y)
(sgn(a.y - b.y) == 0 && sgn(a.z - b.z)

1.t - l.s; }
eam &os, const P &p) {

return (os << "(" << p.x << "M << pLy << "M << pLz << MMy

}

istream &operator >> (istream &is, P &p) {
return (is >> p.x >> p.y >> p.z);

}

[/ mmmmemem s

LD dist2(const P& p) { return p.x * p.x + p.y * p.y + p.z * p.z; }

LD dist(const P& p) { retu

LD dot(const V& a, const V& b) { return a.x * b.x

P cross(const P& v, const

return P(v.y * W.zZ - V.Z * W.y, V.Z * W.X — V.

}

LD mix(const V& a, const V& b, const V& c) { return dot(a, cross(b, c)); } // E&H

ek

// WNEER o gl

// axis = 0 %% x M
// axis = 1 % y fili
// axis = 2 %% z M

rn sqrt(dist2(p)); }

P& w) {

P rotation(const P& p, const LD& r, int axis = 0) {

if (axis == 0)

<0 ||
<0)))s

+ a.y * b.y + a.z x b.z; }

Xk W.Z, V.X * W.y — V.y * W.X);

return P(p.x, p.y * cos(r) - p.z * sin(r), p.y * sin(r) + p.z * cos(r));

else if (axis == 1)

return P(p.z * cos(r) - p.x * sin(r), p.y, p.z * sin(r) + p.x * cos(r));

else if (axis == 2)

return P(p.x * cos(r) - p.y * sin(r), p.x * sin(r) + p.y * cos(r), p.z);

}
// n JRERAIFR FORERA
// RIS £

P rotation(const P& p, const LD& r, const P& n) {
LD ¢ = cos(r), s = sin(r), X = n.Xx, y = n.y, z = n.z;

// dbg(c, s);

return P((x * x * (1 - ¢c) +c) *x p.x + (x *xy * (1L -c) +zx*xs) *xp.y+ (x*zx(1L-c)-y*s)*p.z,
(x *xy x (1 —c) —z*s) xpx+ (yry=*(1l-c)+c)*py+ (y=*z=* (1lL-c)+Xx=*s)x*p.z,
(x xZz*x (L -¢c) +y *s) xp.x+ (y*rxzx* (lL-c)-x*s)*xpy+(zx*zx* (1L-c)+c)x*p.z);

2. i

PRBUH TR, AT ARGWE—E T,

// RAERELE <= 0 HENN < 0 MAEE

bool p_on_seg(const P& p,

const L& seg) {

P a = seg.s, b = seg.t;
return !sgn(dist2(cross(p - a, b - a))) && sgn(dot(p - a, p - b)) <= 0;

}
// REIELMEE

LD dist_to_line(const P& p, const L& 1) {

return dist(cross(l.s
}
// REIREE
LD dist_to_seg(const P& p,

- p, L.t - p)) / dist(L);

const L& 1) {

if (l.s == 1.t) return dist(p - 1.s);
Vvs=p-1ls, vt = p - 1.t;

if (sgn(dot(l, vs)) <

0) return dist(vs);

else if (sgn(dot(l, vt)) > 0) return dist(vt);
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else return dist_to_line(p, 1);

}

P norm(const F& f) { return cross(f.a - f.b, f.b - f.c); }
int p_on_plane(const F& f, const P& p) { return sgn(dot(norm(f), p - f.a)) == 0; }

// FIRRAELREB I e FIRE] 0 ARHmEIE
int opposite_side(const P& u, const P& v, const L& 1) {

return sgn(dot(cross(P(l), u - 1.s), cross(P(l), v - 1l.s))) < 03
}

bool parallel(const L& a, const L& b) { return !sgn(dist2(cross(P(a), P(b)))); }
// REHHAL
int s_intersect(const L& u, const L& v) {
return p_on_plane(F(u.s, u.t, v.s), v.t) &&
opposite_side(u.s, u.t, v) &&
opposite_side(v.s, v.t, u);

i)

MR, SRR RATELRT, REIERIY AR SER MY, WRERAZGANEATE, REEARRIE, REEH
Mo X I Y RN AL,

1. WRAAEO A, WA,
2. WFRRAENESL, IRASKENTA FEN L EFTE 2 B8 T T SR L AN AT WAL, DOSAREIA R P s= A T S BT A
AL,

struct FT {

int a, b, c;

FTO {3}

FT(int a, int b, int c¢) : a(a), b(b), c(c) { }
}s

bool p_on_line(const P& p, const L& 1) {
return !sgn(dist2(cross(p - l.s, P(1))));
}

vector<F> convex_hull(vector<P> &p) {
sort(p.begin(), p.end());
p.erase(unique(p.begin(), p.end()), p.end());
random_shuffle(p.begin(), p.end());
vector<FT> face;
FOR (i, 2, p.size()) {
if (p_on_line(p[il, L(p[0], p[1]))) continue;
swap(p[il, p[2]);
FOR (j, i + 1, p.size())
if (sgn(mix(p[1] - pl[oe], p[2] - p[1], p[j] - ple1))) {
swap(p[jl, p[3]);
face.emplace_back(0, 1, 2);
face.emplace_back(0, 2, 1);
goto found;

}
found:
vector<vector<int>> mk(p.size(), vector<int>(p.size()));
FOR (v, 3, p.size()) {
vector<FT> tmp;
FOR (i, 0, face.size()) {
int a = face[i]l.a, b = face[i].b, ¢ = face[i].c;
if (sgn(mix(plal - plvl, plbl - plvl, plcl - plv])) < 0) {

mk[a][b] = mk[b][a] = v;
mk[b][c] = mk[c][b]l = v;
mk[c][a] = mk[a][c] = v;

} else tmp.push_back(face[i]);
}
face = tmp;
FOR (i, 0, tmp.size()) {
int a = face[i].a, b = face[i].b, ¢ = face[i].c;
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if (mk[a]l[b] == v) face.emplace_back(b, a, v);
if (mk[b][c] == v) face.emplace_back(c, b, v);
if (mk[c][a] == v) face.emplace_back(a, c, v);
}
}
vector<F> out;
FOR (i, 0, face.size())
out.emplace_back(p[face[i].a], p[face[i].b], p[face[i]l.c]);
return out;

P
o WKECHIES

AB| = \/ (2 — 1) + (45 — )"

o SRR
d(A, B) = |[v1 — | + Y1 — yal
fEFR— SR — S B H A E sSREE 5 2 F,
o PJLLEHKEEE
d(A, B) = max(|zy — 25l, [y; — ¥a)

58 T SRAT PP L TR S P A
o IEESERAL
f A(zy,y1), B(2a,9s),
o A, BWAMEBIWERA (2, + v, 21 — Y1), (g + Yg, T — yy) FIRZ AN T R,

o A, BRIt E gy (2L ; D), (2 ;r o T2 V2 ) gy S,

o R A

sumx [0] 0;

sumy[0] 03

LL i, tx, ty;

cin >> n;

for(i=1; i<=nj; i++){
cin >> tx >> ty;
// REZIGTTEEE 21

x[i] = hx[i] = tx;
y[il = hy[i] = ty;
// RYIE KPR 2 A
x[i] = hx[i] = tx + ty;
y[i]l = hy[i] = tx - ty;

}
sort(hx+1, hx+1+n);
sort(hy+1l, hy+l+n);
for(i=1; i<=n; i++){
sumx[i] = sumx[i-1] + hx[i];
sumy[i] = sumy[i-1] + hy[i];
}

LL calc_sum(LL 1i){
LL xi = lower_bound(hx+1, hx+l+n, x[i]) - hx;
LL yi = lower_bound(hy+1, hy+l+n, y[i]) - hy;
return xi * x[i] - sumx[xi] + sumx[n] - sumx[xi] - (n-xi) * x[i]
+yi * y[il - sumy[yi]l + sumy[n] - sumy[yi] - (n-yi) * y[il;
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// R 1 RS HEHAMTA RS A
calc_sum(i);

// K 1 RS HEHMTE RIS KRB 2
calc_sum(i) / 2;

TIEH

B/MORE
o FH—NFITRRIEIRFL BT ENIR—1, FHmisE

int min_string(string s){
int k = 0, i =0, j =1, n=s.length();
while (k < n & 1 < n &% j <n) {
if (s[(i + k) % n] == s[(j + k) % n]) {
k++;

} else {

s[(i + k) %n] >s[(j +k)%n] ?1i=1+k+1:

if (i == j) i++;
k = 03
}
}

return min(i, j);

R e

// PUEMGTETTR
#define ENABLE_DOUBLE_HASH

typedef long long LL;
typedef unsigned long long ULL;

const int x = 135;

const int N = 4e5 + 10;

const int pl = 1e9 + 7, p2 = 1le9 + 9;
ULL xpl[N], xp2[N], xp[N];

void init_xp() {
xp1[0] = xp2[0] = xp[0] = 13
for (int i = 1; i < N; ++i) {
xpl[i] = xpl[i - 1] * x % pl;
xp2[i] = xp2[i - 1] * x % p2;
xp[i]l = xp[i - 1] * x;

}

struct String {
string s;
int length, subsize;
bool sorted;
ULL h[N], hl[N];

// PUCHDFIRE &G 0(n)
ULL hash() {
length = s.length();
ULL resl = 0, res2 = 0;
h[length] = 0; // ATTENTION!
for (int j = length - 1; j >= 0; —-j) {
#ifdef ENABLE_DOUBLE_HASH
resl = (resl * x + s[j]) % pl;
res2 = (res2 * x + s[j]) % p2;
h[j] = (resl << 32) | res2;
#else
resl = resl * x + s[j];
h[j] = resl;
#endif
// printf("%sllu\n", h[j]);
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100
101
102
103
104
105
106
107
108
109
110
111
112

113

return h[0];
}

// PTG, FEHATFXE 0(1)
ULL get_substring_hash(int left, int right) const {
int len = right - left;
#ifdef ENABLE_DOUBLE_HASH
// get hash of s[left...right-1]
unsigned int mask32 = ~(0u);
ULL leftl = h[left] >> 32, rightl = h[right] >> 32;

ULL left2 = h[left] & mask32, right2 = h[right] & mask32;
return (((leftl - rightl * xpl[len] % pl + pl) % pl) << 32)

(((left2 - right2 * xp2[len] % p2 + p2) % p2));
#else
return h[left] - h[right] * xp[len];
#endif
}

void get_all_subs_hash(int sublen) {
subsize = length - sublen + 1;
for (int i = 0; i < subsize; ++1)
h1[i] = get_substring_hash(i, i + sublen);
sorted = 0}
}

void sort_substring_hash() {
sort(hl, hl + subsize);
sorted = 1;

}

bool match(ULL key) const {
// if (!sorted) assert (0);
if (!subsize) return false;
return binary_search(hl, hl + subsize, key);

}

void init(string t) {
length = t.length();
s = t;

}s;
String S, T; // Hkiith

// HE S RKEDY ans WTHRREEGFET T (& 0 & 1)
int check(String &S, String &T, int ans) {
if (T.length < ans) return 1;
T.get_all_subs_hash(ans); T.sort_substring_hash();
for (int i = 0; i < S.length - ans + 1; ++7)
if (!T.match(S.get_substring_hash(i, i + ans)))
return 1;
return 0;

}

// IR[EE A VAL

bool match_once(String &S, String &T){
S.get_all_subs_hash(T.length);
S.sort_substring_hash();
return S.match(T.get_substring_hash(0, T.length));

}

// R[EIPLEE AR

vector<int> match_any(const String &text, const String &pattern) {

vector<int> positions;
int n = text.length;
int m = pattern.length;

if (m == 0 || m > n) return positions;

ULL pattern_hash = pattern.get_substring_hash(0, m);
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114 for (int i = 0; 1 <= n - m; ++i) {

115 ULL text_sub_hash = text.get_substring_hash(i, i + m);

116 if (text_sub_hash == pattern_hash) {

17 positions.push_back(i);

118 }

119 }

120 return positions;

121 }

122

w2 // ERRAEHEIZ alatl...] == b[bi...]

124 int LCP(const String &a, const String &b, dint ai, int bi) {

125 int 1 = 0, r = min(a.length - ai, b.length - bi);

126 while (1 < r) {

127 int mid = (L + r + 1) / 2

128 if (a.get_substring_hash(ai, ai + mid) == b.get_substring_hash(bi, bi + mid))
129 1 = mid;

130 else r = mid - 1;

131 }

132 return 1;

133 }

134

135 )/ —mmm e Template End ————————————————————————————
136 J/ Lrrrrrrrrrrrrrrrrrrrrrrrrrl Tester Start HDPPrrrrrrrrrrrrrrrrrrrLLLLd

137
138 void solve(){
139 // cout << "AA\n";

140 init_xp(); // DON'T FORGET TO DO THIS!
141 // cout << "BB\n'";

142 string s, t;

143 cin >> s >> t;

144 S.init(s), T.init(t);

145 S.hash(), T.hash();

146 cout << match_once(S, T) << '"\n'j;

147

148 vector<int> v = match_any(S, T);

149 for(int ii: v) cout << i << ' 'y

150 cout << "\n'j;

151

152 cout << "LCP:" << LCP(S, T, 0, 0) << '\n';
153

154 // S WA KEN 1 MF#BSE T hildl, H 1 &K
155 LL 1=0, r=S.length;

156 while (1 < r){

157 int mid = 1 + r + 1 >> 1;

158 if (!check(S, T, mid)) 1 = mid;

159 else r = mid - 1;

160 1

161 cout << '"check: " << 1 << '"\n';

162 1

163

IEEASELN

W& REIRE

HRES MRS IR E
G B E

ERE s FRKAHTFHRKE
BT # s FTHI B

1 const LL N = 100005;

™

3 namespace sam {

4 const int M = N << 13

5 int t[M][26], len[M] = {-1}, fa[M], cnt[M], sz = 2, last = 1;
6

7 void init() {

8 memset(t, 0, (sz + 10) x sizeof(t[0]));

9 memset(cnt, 0, sizeof(cnt));

10 sz = 2,

1 last = 1;
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}

void ins(int ch) {
int p = last, np = last = sz++;
len[np] = len[p] + 1;
cntnp] = 1; // #OIERIRESHEIRECY 1
for (5 p & !t[pllch]l; p = falp])
tlpllch]l = np;

if (Ip) {
falnpl = 13
return;

}

int q = t[p]lch];
if (len[p] + 1 == len[q]) {
falnpl = q;
} else {
int nq = sz++;
len[nqg] = len[p] + 1;
memcpy (t[nq]l, tlql, sizeof(t[0]));
falnq] = falql;
falnp] = falql = nq;
for (5 tlpllch]l == q; p = falpl)
tlpllch]l = ng;

3

int c[M] = {1}, a[M];
void rsort() {

FOR (i, 1, sz) c[i] = 0

FOR (i, 1, sz) c[len[i]]++;
FOR (i, 1, sz) c[i] += c[i - 1];
FOR (i, 1, sz) a[--c[len[i]]] = 13
}

// RIS BLIREL
void calc_occurrences() {
rsort();
for (int i = sz - 1; 1 >= 0; —-1) {
int u = a[il;
if (fafu] > 1) {
cnt[falu]]l += cnt[u];
}

}

// G T B ARG
long long count_distinct_substrings() {
long long ans = 0;
for (int i = 2; i < sam::sz; ++i) {
ans += sam::len[i] - sam::len[sam::fa[i]];
}
return ans;

}

// BERE s WEEARTFHEEKE
int longest_common_substring(const string &s) {
int now = 1, current_len = 0, max_len = 0;
for (char c : s) {
int ch = ¢ - 'a';
while (now != 1 && !sam::t[now][ch]) {
now = sam::fa[now];
current_len = sam::len[now];
}
if (sam::t[now][ch]) {
now = sam::t[now][ch];
current_len++;
}
max_len = max(max_len, current_len);
}

return max_len;
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}

// BERTH s BHEIIRE
int find_occurrences(const string &s) {
int now = 1;
for (char c : s) {
int ch = ¢ - 'a';
if (!sam::t[now][ch]) return 0;
now = sam::t[now][ch];
}

return sam::cnt[now];

w1 Azl
o A A BN I E] s H R

const int N = 100010;

namespace pam {
int t[N][26], fa[N], len[N], rs[N], cnt[N], num[N];
int sz, n, last;
int _new(int 1) {
len[sz] = 1; cnt[sz] = num[sz] = 0;
return sz++;
}
void init() {
memset(t, 0, sz * sizeof t[0]);

rsfn = sz = 0] = -1;
last = _new(0);
fa[last] = _new(-1);
}
int get_fa(int x) {
while (rs[n - 1 - len[x]] != rs[n]) x = fa[x];
return x;
}

void ins(int ch) {

rs[++n] = ch;

int p = get_fa(last);

if (!tlpllch]l) {
int np = _new(len[p] + 2);
num[np] = num[fa[np] = t[get_fa(fa[pl)]llch]] + 1;
tlpllch]l = np;

}

++cnt[last = t[p]lchl];

}

// WEEAE S H R 92 bR R ER
void calc_count() {
// FAEEMNRE N R
int order[N];
for (int i = 0; i < pam::sz; ++i) order[i] = 1}
sort(order, order + pam::sz, [&](int a, int b) {
return pam::len[a] > pam::len[b];

s

// MBI A R a] s Es B4
for (int i = 0; i < pam::sz; ++i) {
int v = order[i];
if (pam::fa[v] != v) { // A2HEIBITAS
pam::cnt[pam::fa[v]] += pam::cnt[v];
}

}

// [EERER A (8] S HR
void dfs(int u, string current, vector<pair<string, int>>& result) {
if (pam::lenf[u] <= 0) {
for (int c = 0; c < 26; ++c) {
if (pam::t[u]l[c]) {
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T T S S

char ch = 'a' + c;
string new_str;

if (pam::lenf[u] == -1) {
new_str = string(1l, ch);
} else {
new_str = string(l, ch) + current + string(l, ch);
}
dfs(pam::t[u][c], new_str, result);
}
}
return;

}
result.emplace_back(current, pam::cnt[u]);

for (int c = 0; c < 26; ++c) {
if (pam::t[ullc]) {
char ch = 'a' + c;
string new_str = string(l, ch) + current + string(l, ch);
dfs(pam::t[u][c], new_str, result);

/) mmmmmmm oo Template End —--—--—-—--—————————————————
7 PHPPILEIr i r i rl Tester Start DIDLLIEIILILLprrpr b

void solve(){

string s;
cout << " IHRIATFAFEH: "
cin >> s;

// VIR IR RS B B
pam: :init();
for (char c : s) {
pam::ins(c - 'a'); // #inh 0-25 WG
}

// HELEANEISCF SRR AL
calc_count();

// FEERE G AR AN R R [ S B

vector<pair<string, int>> palindromes;

dfs(e, "", palindromes); // MKJE o BRI AIFGG
dfs(1, "", palindromes); // MEKJE-1 [N LU

// EE (EERRE AT RE £ EHE)

sort(palindromes.begin(), palindromes.end());

auto last = unique(palindromes.begin(), palindromes.end());
palindromes.erase(last, palindromes.end());

// FhaiR
cout << " FHFH: " << s << endl;
cout << " ARFARMESFHEEE: " << palindromes.size() << endl;
cout << " FTEEIZFEHREEEHMRE " << endl;
for (auto& [p, cnt] : palindromes) {

cout << " [E[SZHE: \M' << p << "M\ IR "M << ent << endl;
}

Manacher
o EHEKMCT&#

const LL N = 100005;

int RL[N];
void manacher (int*x a, dint n) { // "abc" => "#a#b#a#"
int r = 0, p = 0
FOR (i, 0, n) {
if (i < r) RL[i] = min(RL[2 * p - 1], r - 1);
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else RL[i] = 1;

while (i - RL[i] >= 0 && i + RL[i] < n && a[i - RL[1]]
RL[i]++;

if (RL[i] + i -1 >vr) { r =RL[i] + 1 - 1; p

i}
}
FOR (i, 0, n) —-RL[i];

// EREKRESCFE#

string longestPalindrome(string s) {
int n = s.size();
if (n == 0) return "";

int len = 2 *x n + 1;
intx arr = new int[len];
FOR(i, 0, len) {
if (i % 2 == 0) arr[i] = "#';
else arr[i] = s[i / 2];
}
manacher (arr, len);
int maxLen = 0, center = 0;
FOR(i, 0, len) {
if (RL[i] > maxLen) {
maxLen = RL[1];
center = 1;

}

int start = (center - maxLen) / 2;
delete[] arr;

return s.substr(start, maxLen);

AC Hl
o ZHRIRILH, HURFHEE ans

#include <cstdio>
#include <cstring>
#include <queue>
#include <vector>
using namespace std;

constexpr int N = 2e5 + 6;
constexpr int LEN = 2e6 + 6;
constexpr int SIZE = 2e5 + 6;

int n;

namespace AC {
struct Node {
int son[26];
int ans;
int fail;
int ddx;

void init() {
memset(son, 0, sizeof(son));
ans = idx = 0;
}
} tr[SIZE];

int tot;
int ans([N], pidx;

vector<int> g[SIZE]; // fail M
void init() {
tot = pidx = 03

tr[0].init();
}
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void insert(char s[], dint &idx) {

int u = 0;
for (int i = 1; s[i]; i++) {
int &son = tr[u].son[s[i] -

if (!son) son = ++tot, tr[son].init();

u = son;

}

// BT AR IR R, TR AU 2[R — RS
if (!tr[u].idx) tr[u].idx = ++pidx;
idx = trlul.idx; // ZEEERGR S ROX AN R GRS

}

void build() {
queue<int> q;
for (int i = 0; i < 265 d++)
if (tr[0].son[i]) {
q.push(tr[0].son[i]);

g[0].push_back(tr[0].son[i]);

}

while (!q.empty()) {
int u = g.front();
q.pop();

for (int i = 0; i < 26; i++) {

if (tr[u].son[i]) {
trtrfu].son[i]].fail =

g.push(tr[u].son[i]);
} else

trfu].son[i] = tr[tr[u].fail]l.son[i];

}
}
}

void query(char t[]) {
int u = 0;
for (int i = 1; t[i]; i++) {
u = trfu].son[t[i] - 'a'];
trfu].ans++;
}
}

void dfs(int u) {
for (int v : glu]) {
dfs(v);
tr[u].ans += tr[v].ans;
}
ans[tr[u].idx] = tr[u].ans;

}
} // namespace AC

char s[LEN];
int idx[N];

int main() {
AC::init();
scanf("%d", &n);

for (int i = 1; i <= n; i++) {

scanf("%s", s + 1);
AC::insert(s, idx[i]);
AC::ans[i] = 0;
}
AC::build();
scanf("%s", s + 1);
AC::query(s);
AC::dfs(0);

for (int i = 1; 9 <= n; d++) {
printf("%d\n", AC::ans[idx[i]]);

}

return 0;

// REEICXEMN fail

trtrfu].fail].son[i];
gltrtrfu].fail].son[i]].push_back(tr[u].son[i]);

// HBRUEH, FEs S

// WBF fail #
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AT
M

Str‘ing day_of_week[] — {IIMOH, llTuH’ ||weu, "Th”, llFrll’ ||Sa|l, HSUH};

// WHEEAG (yyyy-mm-dd) FEERT (R /K)
int date_to_int(int y, dint m, int d){
return
1461 x (y + 4800 + (m - 14) / 12) / 4 +
367 x (m - 2 - (m - 14) / 12 * 12) / 12 -
3 x ((y + 4900 + (m - 14) / 12) / 100) / 4 +
d - 32075;
}

// RIS B A
void int_to_date(int jd, int &y, int &m, 1dint &d){
int x, n, i, j;

jd + 68569;

4 x x [/ 146097;
= (146097 * n + 3) / 4;
(4000 * (x + 1)) / 1461001;
= 1461 * i / 4 - 31;

80 * x / 2447,

X - 2447 * j / 80;

i/ 11;

jo+ 2 - 12 * x;

100 * (n - 49) + i + x;

< 3 X QW X 4 X I X

BiEiHIL

Vitille3&

NTT #5%

p=1r2F+1, BERE g,

$ (MOD, G, K, C) $ iif2: MOD 2%, G & MODWEMR, MOD—1=C x 2K
Py ik:

o MOD RFREmAERTTTRAZ TAKE
o 2m < 2K Hrp2m KK

3,1,1,2;51,2,2; 17,1, 4, 3; 97, 3, 5, 5; 193, 3, 6, 5; 257, 1, 8, 3; 7681, 15, 9, 17; 12289, 3, 12, 11; 40961, 5, 13, 3; 65537,
1, 16, 3; 786433, 3, 18, 10; 5767169, 11, 19, 3; 7340033, 7, 20, 3; 23068673, 11, 21, 3; 104857601, 25, 22, 3; 167772161, 5, 25, 3;
469762049, 7, 26, 3; 1004535809, 479, 21, 3; 2013265921, 15, 27, 31; 2281701377, 17, 27, 3; 3221225473, 3, 30, 5; 75161927681, 35,
31, 3; 77309411329, 9, 33, 7; 206158430209, 3, 36, 22; 2061584302081, 15, 37, 7; 2748779069441, 5, 39, 3; 6597069766657, 3, 41, 5;
39582418599937, 9, 42, 5; 79164837199873, 9, 43, 5; 263882790666241, 15, 44, 7; 1231453023109121, 35, 45, 3; 1337006139375617,
19, 46, 3; 3799912185593857, 27, 47, 5; 4222124650659841, 15, 48, 19; 7881299347898369, 7, 50, 6; 31525197391593473, 7, 52, 3;
180143985094819841, 5, 55, 6; 1945555039024054273, 27, 56, 5; 4179340454199820289, 29, 57, 3.

WS iG
THERTARAE, RN TR R AR R AR o B A MU B4R

TERSHI

1LL << k

(LL)v.size()

AR

A while B i f

WHER 53 /dfs 77, #IHGEE HMAERID idx, ridx
FERFEREE multiset B2 set

BB EEAHRN 265, 465
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