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— VIS

TR L

o THHE C++11

#include <bits/stdc++.h>

using namespace std;

using LL = long long;

#define FOR(1, x, y) for (decay<decltype(y)>::type 1 = (x), _##1 = (y); 1 < _##1; ++1)
#define FORD(i, x, y) for (decay<decltype(x)>::type 1 = (x), _##1 = (y); 1 > _##i; --1)
#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 << ' '; err(x...); }

#else

#define dbg(...)

#endif
/e

o HEXZJif:
- 33 #ifh
- 34 @
- 31 %
e PQJ/BZO]J version

#include <cstdio>

#include <iostream>

#include <algorithm>

#include <cmath>

#include <string>

#include <vector>

#include <set>

#include <queue>

#include <cstring>

#include <cassert>

using namespace std;

typedef long long LL;

#define FOR(1, x, y) for (LL 1 = (x), _##1 = (y); 1 < _##i; ++1)
#define FORD(i, x, y) for (LL 1 = (x), _##1 = (y); 1 > _##i; --1)
#ifdef zerol

#define dbg(args...) do { cout << "\033[32;1Im" << #args<< " -> "; err(args); } while (0)
void err() { cout << "\033[39;0m" << endl; }

template<typename T, typename... Args>

void err(T a, Args... args) { cout << a << ' '; err(args...); }

#else

#define dbg(...)

#endif
/e

e CMakeLists.txt (for CLion)
set (CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -02 -Dzerol -Wall")
e HDU Assert Patch

#ifdef ONLINE_JUDGE
#define assert(condition) do if (!condition) exit(x(int*)0); while (0)
#endif

Pridtise

inline char nc() {
static char buf[100000], *pl = buf, *p2 = buf;

return pl == p2 && (p2 = (pl = buf) + fread(buf, 1, 100000, stdin), pl == p2) ? EOF :

*pl++;



}
template <typename T>
bool rn(T& v) {
static char ch;
while (ch != EOF && !isdigit(ch)) ch = nc();
if (ch == EOF) return false;
for (v = 03 dsdigit(ch); ch = nc())
v =v*x 10 + ch - '0';
return true;

template <typename T>

void o(T p) {
static int stk[70], tp;
if (p == 0) { putchar('0'); return; }
if (p < 0) { p = -p; putchar('-"); }
while (p) stk[++tp] = p % 10, p /= 10;
while (tp) putchar(stk[tp--] + '0');

o TEAHIL
o FEUPA
o RERHHH

const int MAXS = 100 * 1024 x 1024;
char buf[MAXS];
template<typename T>
inline bool read(T& x) {
static charx p = buf;
X = 0;
while (*p && !isdigit(*p)) ++p;
if (!*p) return false;
while (isdigit(*p)) x = x * 10 + *p++ — 48;
return true;

fread(buf, 1, MAXS, stdin);

XHA

#!/usr/bin/env bash
g++ -o r main.cpp -02 -std=c++11
g+t -0 std std.cpp -02 -std=c++11
while true; do
python gen.py > 1in
./std < in > stdout
./r < 1in > out
if test $? -ne 0; then
exit 0
fi
if diff stdout out; then
printf "AC\n"
else
printf "GG\n"
exit 0
fi
done

o BudigmiFia T (FLATHEF VSC)

#!/bin/bash

g+t+ $1l.cpp -0 $1 -02 -std=c++14 -Wall -Dzerol -g

if $? -eq 0; then
L/$1

fi



N o g s w N e

It 4 C+H+ AEWFIREA?

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;

}
inline LL get_inv(LL x, LL p) { return bin(x, p - 2, p); }
s
ST #
o 4
int f[maxn][maxn][10][10];
inline 1dint highbit(int x) { return 31 - __builtin_clz(x); }

inline 1int calc(int x, 1int y, int xx, dint yy, int p, int q) {
return max(
max (f[x1[yl1lpllal, flxx - (1 << p) + 11lyy - (1 << q) + 11[pllal),
max (f{xx - (1 << p) + 11[yllpllal, flxIlyy - (1 << q) + 11[pllal)

)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[310x1ly] = a[i]1[j]; continue; }

FLiJ031Ix] [y] = cale(

LER )

T (1 <<x) -1, §o+ (1 <<y) -1,

max(x - 1, 0), max(y - 1, 0)
)5
}
}

inline 1int get_max(int x, int y, int xx, int yy) {

return calc(x, y, xx, yy, highbit(xx - x + 1), highbit(yy -y + 1));

}
o —4

struct RMQ {
int f[22][M];

inline 1int highbit(int x) { return 31 - __builtin_clz(x); }

void init(intx v, int n) {
FOR (i, 0, n) f[o][i] = v[i];
FOR (x, 1, highbit(n) + 1)
FOR (i, 0, n - (1 << x) + 1)

fIxJ[1] = min(f{x - 1J[i], flx - 1J[F + (1 << (x = 1))]1);

}

int get_min(int 1, dint r) {
assert(l <= r);
int t = highbit(r - 1 + 1);

return min(f[t][1], f[t]l[r - (1 << t) + 1]);

namespace sg {
struct Q {
LL setv;



explicit Q(LL setv = -1): setv(setv) {}

void operator += (const Q& q) { if (g.setv != -1) setv = g.setv; }
}s
struct P {

LL min;

explicit P(LL min = INF): min(min) {}

void up(Q& q) { if (g.setv != -1) min = qg.setv; }
}s

template<typename T>
P operator & (T&& a, T&& b) {
return P(min(a.min, b.min));
}
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 (1 ==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 (1 ==r) qlo] = f(1);
else { build(f, lson); build(f, rson); qlo] = Q(); }
up(o, 1, r);
}
P query(int gql, int gr, int o = 1, int 1 = 1, int r = n) {
if (qU > r || 1 > gqr) return P();
if (gl <= 1 && r <= gr) return p[o];
down(o, 1, r);
return query(ql, gr, lson) & query(ql, qr, rson);
}
void update(int gql, int gr, const Q& v, int o = 1, int 1 = 1, int r = n) {
if (ql > r || 1 > gqr) return;
if (ql <= 1 && r <= qgr) q[o] += v;
else {
down(o, 1, r);
update(ql, qr, v, lson); update(ql, qr, v, rson);

}
up(o, 1, r);
}
}
e SET +ADD

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];
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 = 0 * 2 + 1;
if (setv[o] != RS) {
setv[lc] = setv[rc] = setv[o];
addv[lc] = addv[rc] = 0;
setv[o] = RS;
}
if (addv[o]) {
addv[lc] += addv[o]; addv[rc] += addv[o];
addv[o] = 03
}
}
void update(LL p, LL g, LL o, 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, g, s, v, op); update(p, g, rs, v, op);
}
maintain(o, 1, r);
}
void query(LL p, LL g, LL 0, 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, q, rs, add + addv[o], ssum, smin, smax);

}IT

P AR B

o X[HHY min, XaJKH,

namespace R {
#define lson o * 2, 1, (L +r) / 2
#define rson o * 2 + 1, (L +r) / 2 + 1, r
int m1[N], m2[N], cml[N];
LL sum[N];
void up(int o) {
int 1c = o x 2, rc = 1lc + 1;
mlifo] = max(ml[lc], ml[rc]);
sum[o] = sum[lc] + sum[rc];
if (ml[lc] == ml[rc]) {
cml[o] = cml[lc] + cml[rc];
m2[o] = max(m2[1lc], m2[rc]);
} else {



45
46
47
48

49

cmlf[o] = ml[lc] > ml[rc] ? cml[lc] : cml[rc];
m2[o] = max(min(ml[lc], ml[rc]), max(m2[lc], m2[rc]));
}
}
void mod(int o, int x) {
if (x >= ml[o]) return;
assert(x > m2[o]);
sum[o] -= 1LL * (ml[o] - x) * cml[o];
ml[o] = x;
}
void down(int o) {
int 1c = o x 2, rc = lc + 1;
mod(lc, ml[o]); mod(rc, ml[o]);
}
void build(int o, int 1, 1int r) {

if (L == r) { dint t; read(t); sum[o] = ml[o] = t; m2[o] = -INF; cml[o] = 1; }

else { build(lson); build(rson); up(o); }
}
void update(int ql, dint gr, int x, 1dint o, int 1, int r) {
if (r < ql || gr <1 || ml[o] <= x) return;
if (ql <= 1 && r <= gr && m2[o] < x) { mod(o, x); return; }
down (o) ;
update(ql, qr, x, lson); update(ql, qr, x, rson);
up(0);

int gmax(int gql, int gr, int o, int 1, 1int r) {

if (r < ql || gr < 1) return -INF;

if (gl <= 1 & & r <= gr) return ml[o];

down (o) ;

return max(gmax(ql, gqr, lson), gmax(ql, qr, rson));
}
LL gsum(int gql, int gr, int o, 1int 1, int r) {

if (r < ql || gr < 1) return 0;

if (ql <= 1 && r <= qgr) return sum[o];

down (o) ;

return gsum(ql, qr, lson) + gsum(ql, qr, rson);

R B

e ADD

namespace tree {
#define mid ((L + r) >> 1)
#define lson ql, qr, 1, mid
#define rson ql, qr, mid + 1, r
struct P {
LL add, sum;
int 1s, rs;
} trmaxn * 45 % 2];
int sz = 1;
int N(LL add, {int 1, int r, dint 1ls, int rs) {
trsz] = {add, tr[ls].sum + tr[rs].sum + add * (len[r] - len[l - 1]), 1s,
return sz++;

int update(int o, 1int gql, int qr, dint 1, int r, LL add) {
if (qU > r || 1 > qr) return o;
const P& t = tr[o];
if (ql <= 1 & r <= gr) return N(add + t.add, 1, r, t.ls, t.rs);
return N(t.add, 1, r, update(t.ls, lson, add), update(t.rs, rson, add));
}
LL query(int o, int ql, int gqr, int 1, int r, LL add = 0) {
if (ql > r || 1 > qr) return 0;
const P& t = tr[o];
if (ql <= 1 & r <= gr) return add * (len[r] - len[l - 1]) + t.sum;
return query(t.ls, lson, add + t.add) + query(t.rs, rson, add + t.add);

rs};



K-D Tree

AR —E B )R RO 9e, T B ) L S ki

o fEFER
o TWEN (EHTEL)
o JHANZEL)LFERILA null,

namespace kd {

const int K = 2, inf = 1E9, M = N;
const double lim = 0.7;
struct P {
int d[K], l[K], r[K], sz, val;
LL sum;
P xls, *rs;
Px up() {

sz = ls->sz + rs->sz + 1;
sum = ls->sum + rs->sum + val;
FOR (i, 0, K) {

1[i] = min(d[i], min(ls->1[1i], rs->1[1]));
r[i] = max(d[i], max(ls->r[i], rs->r[i]));

}
return this;
}
} pool[M], *null = new P, *pit = pool;
static P xtmp[M], **pt;
void 1init() {
null->1s = null->rs = null;

FOR (i, 0, K) null->1[i] = inf, null->r[i] = -inf;

null->sum = null->val = 0;
null->sz = 0;

3

Px build(Pxx 1, Px* r, int d = 0) { // [1, r)
if (d == K) d = 03
if (1 >= r) return null;
Pxx m =1+ (r = 1) / 2; assert(l <= m & & m <
nth_element(l, m, r, [&](const Px a, const Px

return a->d[d] < b->d[d];

b
Px o = *m;
o->1s = build(l, m, d + 1); o->rs = build(m +
return o->up();

}

Px Build() {
pt = tmp; FOR (it, pool, pit) *pt++ = 1it;
return build(tmp, pt);

}

inline bool inside(int p[], int q[], int 1[], int
FOR (i, 0, K) if (r[i] < q[i] || p[i] < 1[i1)
return true;

}

LL query(P* o, int 1[], int r[]) {
if (o == null) return 0;

FOR (i, 0, K) if (o->r[i] < 1[1] || r[i] < o->1[i]) return 0;

if (inside(o->1, o->r, 1, r)) return o->sum;

r);

b){

1, ry,d+ 1);

ril {

return false;

return query(o->1s, 1, r) + query(o->rs, 1, r) +
(inside(o->d, o->d, 1, r) ? o—>val : 0);

}
void dfs(Px o) {

if (o == null) return;

*pt++ = o0; dfs(o->1s); dfs(o->rs);
}

Px ins(Px o, Px x, int d = 0) {
if (d == K) d = 0;
if (o == null) return x->up();
Px& oo = x->d[d] <= o->d[d] ? o->Lls : o->rs;
if (oo->sz > o->sz * lim) {
pt = tmp; dfs(o); *pt++ = x;
return build(tmp, pt, d);

10
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43

44

45

46

47

oo = ins(oo, x, d + 1);
return o->up();

o fEPER
o HEK (EEHL)

namespace kd {
const int K = 3, inf = 1E9, M = N << 3;
extern struct Px null;
struct P {
int d[K], 1[K], r[K], val;
int Max;
P xls, *rs, xfa;
Px up() {
Max = max(val, max(ls->Max, rs->Max));
FOR (i, 0, K) {
1[i] = min(d[i], min(ls->1[1], rs->1[1]1))
r(i] = max(d[i], max(ls->r[i], rs->r[i]))
}
return 1s->fa = rs->fa = this;
}
} pool[M], *null = new P, *pit = pool;
void upd(P* o, 1int val) {
o->val = val;
for (; o != null; o = o->fa)
o->Max = max(o->Max, val);
}
static P *tmp[M], **pt;
void init() {
null->1s = null->rs = null;
FOR (i, 0, K) null->1[i] = inf, null->r[i] = -inf
null->Max = null->val = 0;
}
Px build(P*x 1, Pxx r, int d = 0) { // [l, r)
if (d == K) d = 03
if (1 >= r) return null;
Pxx m =1+ (r = 1) / 2; assert(l <= m & m < r);
nth_element(l, m, r, [&](const Px a, const Px b){
return a->d[d] < b->d[d];
b
Px o = *m;
o->1s = build(l, my, d + 1); o->rs = build(m + 1,
return o—>up();
}
Px Build() {
pt = tmp; FOR (it, pool, pit) *pt++ = dit;
Px ret = build(tmp, pt); ret->fa = null;
return ret;
}
inline bool inside(int p[], dint q[], int 1[], int r[]

>

>

>

r,d+ 1);

) £

FOR (i, 0, K) if (r[i] < q[i] || p[il < 1[i]) return false;

return true;

}

int query(Px o, int 1[], int r[]) {
if (o == null) return 0;
FOR (i, 0, K) if (o->r[i] < 1[i] || r[i] < o—>1[i
if (inside(o->1, o->r, 1, r)) return o->Max;
int ret = 0;
if (o->val > ret && inside(o->d, o->d, 1, r)) ret
if (o->1ls->Max > ret) ret = max(ret, query(o->1s,
if (o->rs->Max > ret) ret = max(ret, query(o->rs,
return ret;

o RITR
o EMEREEKRITIE

namespace kd {
const int K = 3;

1) return 0;

= max(ret, o->val);
1, r)s
1, s

11



const int M =
const int inf
struct P {
int d[K];
int 1[K], r[K];
P *1s, *rs;
Px up() {
FOR (i, 0, K) {
1[i] = min(d[i], min(ls->1[i], rs->1[1]));
ri] max(d[i], max(ls->r[i], rs->r[i]));

N;
= 1E9 + 100;

}
return this;
}
} pool[M], *null = new P, *pit = pool;
static P *tmp[M], **pt;
void init() {
null->1s = null->rs = null;
FOR (i, 0, K) null->1[i] = inf, null->r[i] = -inf;
}
Px build(Pxx 1, Pxx r, int d = 0) { // [L, r)
if (d == K) d = 03
if (1 >= r) return null;
Pxx m =1+ (r = 1) / 23
nth_element(l, m, r, [&](const Px a, const Px b){
return a->d[d] < b->d[d];
b
Px o = *m;
o->1s = build(l, m, d + 1); o->rs = build(m + 1, r, d + 1);
return o->up();
}
LL eval(Px o, 1int d[]) {
// ...
}
LL dist(int d1[], int d2[]) {
/) ...
}
LL S;
LL query(P* o, 1int d[]) {
if (o == null) return 0;
S = max(S, dist(o->d, d));
LL mdl = eval(o->1s, d), mdr = eval(o->rs, d);
if (mdl < mdr) {
if (S > mdl) S = max(S, query(o->1s, d));
if (S > mdr) S = max(S, query(o->rs, d));
} else {
if (S > mdr) S = max(S, query(o->rs, d));
if (S > mdl) S = max(S, query(o->1s, d));
}
return S;
}
Px Build() {
pt = tmp; FOR (it, pool, pit) *pt++ = 1it;
return build(tmp, pt);

PEREE

o FE: 0 BIAUTHR
namespace bit {
LL c[M];
inline int lowbit(int x) { return x & -x; }
void add(int x, LL v) {
for (int i = x; i < M; i += lowbit(i))
c[i] += v;
}
LL sum(int x) {
LL ret = 0;

12



for (int i = x; i > 0; i -= lowbit(i))

ret += c[i];
return ret;

for (int lim = 1 << 20; lim; lim /= 2)

if (p + 1im < M && c[p + lim] < k) {

}
int kth(LL k) {
int p = 0;
p += lim;
k -= c[p];
}
return p + 1;
}

LL sum(int 1, int r) { return sum(r) - sum(l - 1); }
void add(int 1, 1int r, LL v) { add(1l, v); add(r + 1, -v); }

o XEME & X[AIEM (B, EIMATSHAAIRTZRA)

namespace bit {
int c[maxn], cc[maxn];

inline int lowbit(int x) { return x & -x; }

void add(int x, int v) {

for (int i = x; i <= n; i += lowbit(i)) {

c[i] += v; cc[i] += x * v;

}
}

void add(int 1, dint r, int v) { add(l, v); add(r + 1, -v); }

int sum(int x) {
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, int r) { return sum(r) - sum(l - 1); }

o HiE, EWRISFIRRILMIETZF (HRA )

namespace bit {
LL c[N], cc[N], ccc[N];

inline LL lowbit(LL x) { return x & -x; }

void add(LL x, LL v) {

for (LL i = x; i < Nj; i += lowbit(i)) {

c[i] = (c[i]l + v) % MOD;
cc[i] = (cc[i] + x * v) % MOD;

ccc[i] = (ccc[i] + x * x % MOD * v) % MOD;

}
}

void add(LL 1, LL r, LL v) { add(l, v); add(r + 1, -v); }

LL sum(LL x) {

static LL INV2 = (MOD + 1) / 2;

LL ret = 03
for (LL i = x; i > 03

+ cccl[i];

5

-= Tlowbit(i))
ret += (x + 1) *x (x + 2) % MOD * c[i] % MOD
- (2 x x + 3) x cc[i] % MOD

return ret % MOD * INV2 % MOD;

}

LL sum(LL 1, LL r) { return sum(r) - sum(l - 1); }

o =4k

inline int lowbit(int x) { return x & -x; }
void update(int x, int y, int z, int d) {
for (int i = x; i <= n; i += lowbit(i))

L Y B SR R

for (int j = y; j <= n; j += lowbit(j))
for (int k = z; k <= n; k += lowbit(k))
c[i1[j1[k] += d;
}
LL query(int x, dint y, int z) {
LL ret = 03

13



for

(int i = x5 1 > 0; i -= lowbit(i))
for (int j = y; j > 0; j -= lowbit(j))
for (int k = z; k > 0; k —= lowbit(k))
ret += c[i]1[31[k];

return ret;

}

LL solve(int x, int y, int z, int xx, int yy, int zz) {
return query(xx, yy, zz)

FREB

- query(xx, yy, z - 1)
- query(xx, y - 1, zz)
- query(x - 1, vyy, 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 IEH LM

namespace tree {

#define
#define
#define

mid ((L + r) >> 1)
lson 1, mid
rson mid + 1, r

const int MAGIC = M * 30;
struct P {

int sum, 1ls, rs;

} tr[MAGIC] = {{0, 0, 0}};

int
int

}
int dins(int o, int x, int v, dint 1 = 1, int r = 1s) {
if (x <1 || x > r) return o;
const P& t = tr[o];
if (1 == r) return N(t.sum + v, 0, 0);
return N(t.sum + v, ins(t.ls, x, v, lson), ins(t.rs, x, v, rson));
}
int query(int o, 1int ql, int gqr, int 1 = 1, dint r = 1s) {
if (qU > r || 1 > qr) return 0;
const P& t = tr[o];
if (gl <= 1 && r <= gr) return t.sum;
return query(t.ls, ql, gr, lson) + query(t.rs, ql, qr, rson);
}
}
e Fk K

sz = 1;

N(int sum, int ls, int rs) {
if (sz == MAGIC) assert(0);
trisz] = {sum, 1ls, rs};
return sz++;

struct TREE {

#define mid ((1 + r) >> 1)

#define lson 1, mid

#define rson mid + 1, r
struct P {

int w, 1s, rs;

} trlmaxn * 20];

int

sz = 1;

TREE() { tr[e] = {0, 0, 0}; }

int

int

3

N(int w, int 1s, int rs) {
trisz] = {w, ls, rs};
return sz++;

ins(int tt, dint 1, int r, int x) {
if (x <1 || r < x) return tt;

const P& t = tr[tt];

if (L == r) return N(t.w + 1, 0, 0);

return N(t.w + 1, ins(t.ls, lson, x), ins(t.rs, rson, x));

int query(int pp, int qq, int 1, int r, int k) { // (pp, qq]

14



42
43
44
45
46
47

48

if (1 == r) return 1;
const P &p = tr[pp]l, &q = tr[qql;
int w = tr[q.ls].w - tr[p.ls].w;
if (k <= w) return query(p.ls, q.ls, lson, k);
else return query(p.rs, q.rs, rson, k - w);
}

} tree;
o PRI E T

typedef vector<int> VI;
struct TREE {
#define mid ((1 + r) >> 1)
#define lson 1, mid
#define rson mid + 1, r
struct P {
int w, 1ls, rs;
} trmaxn * 20 * 20];
int sz = 1;
TREE() { tr[e] = {0, 0, 0}; }
int N(int w, 1dint 1ls, int rs) {
trsz] = {w, 1ls, rs};
return sz++;

}
int add(int tt, int 1, €dint r, int x, int d) {

if (x < 1 || r < x) return tt;

const P& t = tr[tt];

if (1 == r) return N(t.w + d, 0, 0);

return N(t.w + d, add(t.ls, lson, x, d), add(t.rs, rson, x, d));
}

int ls_sum(const VI& rt) {
int ret = 0;
FOR (i, 0, rt.size())
ret += tr[trrt[i]].ls].w;
return ret;
}
inline void 1s(VI& rt) { transform(rt.begin(), rt.end(), rt.begin(),
inline void rs(VI& rt) { transform(rt.begin(), rt.end(), rt.begin(),
int query(VI& p, VI& q, int 1, int r, int k) {
if (1 == r) return 1;
int w = ls_sum(q) - ls_sum(p);
if (k<= w) {
1s(p); 1s(a);
return query(p, g, lson, k);

}
else {
rs(p); rs(a);
return query(p, g, rson, k - w);
}
}
} tree;

struct BIT {
int root[maxn];
void init() { memset(root, 0, sizeof root); }
inline int lowbit(int x) { return x & -x; }
void update(int p, int x, int d) {
for (int i = p; i <= m; i += lowbit(i))
root[i] = tree.add(root[i], 1, m, x, d);

}

int query(int 1, 1int r, dint k) {
VI p, q;
for (int i = 1 - 1; i > 0; i1 -= lowbit(i)) p.push_back(root[i]);
for (int i = r; i > 0; i -= lowbit(i)) q.push_back(root[i]);
return tree.query(p, q, 1, m, k);

}

} bit;

void init() {
m = 10000;
tree.sz = 1;
bit.init();
FOR (i, 1, m + 1)

15
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T fwitrt

bit.update(i, a[il, 1);

namespace LTree {
extern struct Px null, *pit;
queue<P*> trash;
const int M = 1E5 + 100;
struct P {

P xls, *rs;

LL v;

int d;

void operator delete (void*x ptr) {
trash.push((Px)ptr);

}

void* operator new(size_t size) {
if (trash.empty()) return pit++;

voidx ret = trash.front(); trash.pop(); return ret;

void prt() {
if (this == null) return;
cout << v << ' Ty
Ts->prt(); rs—>prt();

}

} pool[M], *pit = pool, *null = new P{0, 0, -1, -1};
Px N(LL v) {

}

return new P{null, null, v, 0};

Px merge(Px a, Px b) {

if (a == null) return b;

if (b == null) return a;

if (a->v > b->v) swap(a, b);

a->rs = merge(a->rs, b);

if (a->1s->d < a->rs->d) swap(a->1ls, a->rs);
a->d = a->rs->d + 1;

return a;

LL pop(P*& o) {

}

GIEEZN 4

LL ret = o->v;

Px t = o;

o = merge(o->1s, o->rs);
delete t;

return ret;

namespace LTree {
extern struct Px null, *pit;
queue<Px> trash;
const int M = 1E6 + 100;
struct P {

P *1s, *rs;

LL v;

int d;

void operator delete (voidx ptr) {
trash.push((Px)ptr);

}

void* operator new(size_t size) {
if (trash.empty()) return pit++;

voidx ret = trash.front(); trash.pop(); return ret;

}

} pool[M], *pit = pool, *null = new P{0, 0, -1, -1};
Px N(LL v, Px 1ls = null, Px rs = null) {

if (ls->d < rs->d) swap(ls, rs);
return new P{ls, rs, v, rs->d + 1};

16



e w N e

}
Px merge(Px a, Px b) {
if (a == null) return b;
if (b == null) return a;
if (a->v < b->v)
return N(a->v, a->1s, merge(a->rs, b));
else
return N(b->v, b->1s, merge(b->rs, a));

3

LL pop(P*& o) {
LL ret = o->v;
o = merge(o->1s, o->rs);
return ret;

}
}
Treap
o i Treap

o v /MR

o AR bzoj 3224

o lower H—NRKFEHETHZEILA (0-based)
o upper F—NARTHIZE/LA (0-based)

o split &M &I rk NITR

o IHERN

namespace treap {

const int M = maxn * 17;

extern struct Px const null;

struct P {
P *1s, *rs;
int v, sz;
unsigned rd;
P(int v): ls(null), rs(null), v(v), sz(1), rd(rnd()) {3}
P(): sz(0) {}

Px up() { sz = ls->sz + rs->sz + 1; return this; }
int lower(int v) {
if (this == null) return 0;
return this->v >= v ? 1s->lower(v) : rs->lower(v) + ls->sz + 1;

int upper(int v) {
if (this == null) return 0;
return this->v > v ? ls->upper(v) : rs->upper(v) + ls->sz + 1;
}
} *const null = new P, pool[M], *pit = pool;

Px merge(Px 1, Px r) {
if (1 == null) return r; if (r == null) return 1;
if (1->rd < r->rd) { 1->rs = merge(l->rs, r); return 1->up(); }
else { r->1s = merge(l, r->1s); return r—>up(); }

3

void split(P* o, int rk, Px& 1, P*x& r) {
if (o == null) { 1 = r = null; return; }
if (o->1s->sz >= rk) { split(o->1s, rk, 1, o->1s); r = o—>up(); }
else { split(o->rs, rk - o->ls->sz - 1, o->rs, r); 1 o—>up(); }

o FiAL Treap

namespace treap {
const int M = maxn * 17 x 12;
extern struct Px const null, *pit;
struct P {
P *1s, *rs;

17



int v, sz;

LL sum;

P(P* ls, Px rs, int v): 1s(ls), rs(rs), v(v), sz(ls->sz + rs->sz + 1),
sum(ls->sum + rs->sum + v) {}

PO {3

void* operator new(size_t _) { return pit++; }
template<typename T>
int rk(int v, T&& cmp) {
if (this == null) return 0;
return cmp(this->v, v) ? ls->rk(v, cmp) : rs->rk(v, cmp) + ls->sz + 1;
}
int lower (int v) { return rk(v, greater_equal<int>()); }
int upper(int v) { return rk(v, greater<int>()); }
} pool[M], *pit = pool, *const null = new P;
Px merge(Px 1, P* r) {
if (1 == null) return r; if (r == null) return 1;
if (rnd() % (1->sz + r->sz) < 1->sz) return new P{l->1s, merge(l->rs, r), 1->v};
else return new P{merge(l, r->1s), r->rs, r->v};
}
void split(P* o, int rk, Px& 1, P*x& r) {
if (o == null) { 1 = r = null; return; }
if (o->1s->sz >= rk) { split(o->1ls, rk, 1, r); r = new P{r, o->rs, o->v}; }
else { split(o->rs, rk - o->ls->sz - 1, 1, r); 1 = new P{o->1ls, 1, o->v}; }

e 7 pushdown HJFEALL Treap
o TEREMMESERIERT—E % FIX

int now;
namespace Treap {
const int M = 10000000;
extern struct Px const null, *pit;
struct P {
P xls, *rs;
int sz, time;
LL cnt, sc, pos, add;
bool rev;

Px up() { sz = ls->sz + rs->sz + 1; sc = ls->sc + rs->sc + cnt; return this; } // MOD
Px check() {

if (time == now) return this;

Px t = new(pit++) P; xt = xthis; t->time = now; return t;

Px _do_rev() { rev "= 1; add *= -1; pos *= -1; swap(ls, rs); return this; } // MOD
Px _do_add(LL v) { add += v; pos += v; return this; } // MOD
Px do_rev() { if (this == null) return this; return check()->_do_rev(); } // FIX & MOD
Px do_add(LL v) { if (this == null) return this; return check()->_do_add(v); } // FIX & MOD
Px _down() { // MOD
if (rev) { 1s = ls->do_rev(); rs = rs->do_rev(); rev = 0; }
if (add) { ls = ls->do_add(add); rs = rs->do_add(add); add = 0; }
return this;
}
Px down() { return check()->_down(); } // FIX & MOD
void _split(LL p, Px& 1, P*x& r) { // MOD
if (pos >= p) { ls—>split(p, 1, r); 1s = r; r = up(); }
else { rs—>split(p, 1, r); rs 1; 1 up(); 3

}
void split(LL p, Px& 1, Px& r) { // FIX & MOD
if (this == null) 1 = r = null;
else down()->_split(p, 1, r);
}
} pool[M], *pit = pool, *const null = new P;
Px merge(Px a, P* b) {
if (a == null) return b; if (b == null) return a;
if (rand() % (a->sz + b->sz) < a->sz) { a = a->down(); a->rs = merge(a->rs, b); return a->up(); }
else { b = b->down(); b->1ls = merge(a, b->1s); return b->up(); }
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Treap-/3-5l

e XA ADD, SUM

namespace treap {
const int M = 8E5 + 100;
extern struct Pxconst null;
struct P {
P *ls, *rs;
int sz, val, add, sum;

P(int v, Px 1s = null, P*x rs = null): 1s(1ls), rs(rs), sz(1l), val(v), add(0), sum(v) {}

P(): sz(0), val(0), add(0), sum(0) {}

Pxup() {
assert(this != null);
sz = ls->sz + rs->sz + 1;
sum = ls->sum + rs->sum + val + add * sz;
return this;
}
void upd(int v) {
if (this == null) return;
add += v;
sum += sz * V;

}
Px down() {
if (add) {
1s->upd(add); rs->upd(add);
val += add;
add = 03
}
return this;
}

Px select(int rk) {
if (rk == ls->sz + 1) return this;
return ls->sz >= rk 7 ls->select(rk) : rs->select(rk - ls->sz - 1);
}
} pool[M], *pit = pool, *const null = new P, *rt = null;

Px merge(Px a, Px b) {

if (a == null) return b->up();

if (b == null) return a->up();

if (rand() % (a->sz + b->sz) < a->sz) {
a->down()->rs = merge(a->rs, b);
return a->up();

} else {
b->down()->1s = merge(a, b->1s);
return b->up();

3

void split(P* o, int rk, Px& 1, P*x& r) {
if (o == null) { 1 = r = null; return; }
o->down () ;
if (o->1ls->sz >= rk) {
split(o->1s, rk, 1, o->1s);
r =o->up();

} else {
split(o->rs, rk - o->1s->sz - 1, o->rs, r);
1 = 0->up();

}

}

inline void insert(int k, int v) {

P x1, *r;

split(rt, k - 1, 1, r);

rt = merge(merge(l, new (pit++) P(v)), r);
}

inline void erase(int k) {
P *x1, *r, *_, *t;
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split(rt, k - 1, 1, t);
split(t, 1, _, r);
rt = merge(l, r);

3

Px build(int 1, 1dint r, intx a) {
if (1 > r) return null;
if (1 == r) return new(pit++) P(a[l]);
intm= (1L +r) / 2;
return (new(pit++) P(a[m], build(l, m - 1, a), build(m + 1, r, a)))->up();

}s
e [X[i] REVERSE, ADD, MIN

namespace treap {

extern struct Pxconst null;

struct P {
P *1s, *rs;
int sz, v, add, m;
bool flip;
P(int v, Px 1s = null, P*x rs = null): 1s(1ls), rs(rs), sz(1l), v(v), add(0), m(v), flip(0) {}
P(): sz(0), v(INF), m(INF) {}

void upd(int v) {
if (this == null) return;
add += v; m += v;
}
void rev() {
if (this == null) return;
swap(ls, rs);
flip "= 1;
}
Px up() {
assert(this != null);
sz = ls->sz + rs->sz + 1;
m = min(min(ls->m, rs->m), v) + add;
return this;
}
Px down() {
if (add) {
1s->upd(add); rs->upd(add);
v += add;
add = 0
}
if (flip) {
ls->rev(); rs—>rev();
flip = 0;
}
return this;

}

Px select(int k) {
if (ls->sz + 1 == k) return this;
if (ls->sz >= k) return 1ls->select(k);
return rs->select(k - ls->sz - 1);

}
} pool[M], *const null = new P, xpit = pool, *rt = null;

Px merge(Px a, Px b) {

if (a == null) return b;

if (b == null) return a;

if (rnd() % (a->sz + b->sz) < a->sz) {
a->down()->rs = merge(a->rs, b);
return a->up();

} else {
b->down()->1s = merge(a, b->1s);
return b->up();

20
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void split(P* o, int k, Px& 1, P*x& r) {
if (o == null) { 1 = r = null; return; }
o->down () ;
if (o->1s->sz >= k) {
split(o->1s, k, 1, o->1s);
r = o-—>up();

} else {
split(o->rs, k - o->ls->sz - 1, o->rs, r);
1 = 0o>up();

}

3

Px build(int 1, 1int r, intx v) {
if (L > r) return null;
intm = (1 + r) > 1;

return (new (pit++) P(v[m], build(l, m - 1, v), build(m + 1, r, v)))->up();

}

void go(int x, 1int y, void f(P*&)) {
P *1, *m, *r;
split(rt, y, 1, r);
split(l, x - 1, 1, m);
f(m);
rt = merge(merge(l, m), r);
}
}
using namespace treap;
int a[maxn], n, x, y, Q, v, k, d;
char s[100];

int main() {
cin >> n;
FOR (i, 1, n + 1) scanf("%d", &a[i]);
rt = build(1, n, a);
cin >> Q;
while (Q--) {
scanf("%s", s);
if (s[0] == 'A") {
scanf ("%d%d%d", &x, &y, &v);
go(x, y, [1(Px& o){ o->upd(v); });
} else if (s[0] == 'R' && s[3] == '"E') {
scanf("%d%d", &x, &y);
go(x, y, [1(Px& o){ o—>rev(); 1});
} else if (s[0] == 'R' && s[3] == '0") {
scanf ("%d%d%d", &x, &y, &d);
d %=y - x + 1;
go(x, y, [1(P*x& o){
P *1, *r;
split(o, o->sz - d, 1, r);
o = merge(r, 1);
s
} else if (s[0] == 'I'") {
scanf("%d%d", &k, &v);

go(k + 1, k, [J(P*& 0){ o = new (pit++) P(v); });

} else if (s[0] == 'D') {
scanf("%d", &k);
go(k, k, [1(P*x& o){ o = null; });
} else if (s[0] == 'M') {
scanf ("%d%d", &x, &y);
go(x, y, [1(P*& o) {
printf("%d\n", o->m);

s
}
}
}
o HALL
namespace treap {
struct P;

extern Pxconst null;
Px N(Px 1s, Px rs, LL v, bool fill);
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struct P {
P *const 1ls, *const rs;
const int sz, v;
const LL sum;
bool fill;
int cnt;

void split(int k, Px& 1, Px& r) {
if (this == null) { 1 = r = null; return;
if (ls->sz >= k) {
1s-—>split(k, 1, r);
r = N(r, rs, v, fill);
} else {
rs->split(k - ls->sz - fill, 1, r);
1 = N(ls, 1, v, fill);

} *const null = new P{0, 0, 0, 0, 0, 0, 1};

Px N(Px 1ls, P* rs, LL v, bool fill) {
Is->cnt++; rs->cnt++;

return new P{ls, rs, ls->sz + rs->sz + fill, v, ls->sum + rs->sum + v, fill, 1};

3

Px merge(Px a, Px b) {
if (a == null) return b;
if (b == null) return a;
if (rand() % (a->sz + b->sz) < a->sz)

}

return N(a->1s, merge(a->rs, b), a->v, a->fill);

else

return N(merge(a, b->1s), b->rs, b->v, b->fill);

}

void go(Px o, 1int x, int y, Px& 1, P*& m, P*x& r) {
o->split(y, 1, r);
1->split(x - 1, 1, m);

LI IFE:S Eue 3

o HERXMARAHAMNIFESR

o ERINAHATIRIZ R4

o SIREERIRL A IR
namespace uf {

int fa[maxn], sz[maxn];
int undo[maxn], top;

void init() { memset(fa, -1, sizeof fa); memset(sz, 0, sizeof sz); top = 0; }
int findset(int x) { while (fa[x] != -1) x = fa[x]; return x; }

bool join(int x, int y) {
x = findset(x); y = findset(y);
if (x == y) return false;
if (sz[x] > szlyl) swap(x, y);
undo[top++] = X;
falx] = y;
sz[y] += sz[x] + 1;
return true;
}
inline int checkpoint() { return top; }
void rewind(int t) {
while (top > t) {
int x = undo[--top];
sz[fa[x]] -= sz[x] + 1;
fa[x] = -1;
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o JEE link 1Y y ITERIE [1, n]
o [FREAEFLLEN N s memset
o fEMMER

struct P {
P xL, *R, *U, #D;
int x, y;

}s

const int INF = 1E9;

struct DLX {

#define TR(i, D, s) for (Px 1 = s->D; 1 != s;

static const int M = 2E5;
P pool[M], xh[M], *r[M], *pit;
int sz[M];
bool solved;
stack<int> ans;
void init(int n) {
pit = pool;
++n;
solved = false;
while (!ans.empty()) ans.pop();
memset(r, 0, sizeof r);
memset(sz, 0, sizeof sz);
FOR (i, 0, n)
h[i] = new (pit++) P;
FOR (i, 0, n) {
h[i]->L = h[(i + n - 1) % n];
h[i]->R = h[(i + 1) % n];
h[i]->U = h[i]->D = h[1i];
h[il->y = 1;

}

void link(int x, int y) {

sz[y]++;

auto p = new (pit++) P;

p=>X = X5 P~y = Y;

p->U = hly]l->U; p->D = hly];

p->D->U = p->U->D = p;

if (!r[x]) r[x] = p->L = p->R = p;

else {
p->L = r[x]; p—>R = r[x]->R;
p->L->R = p->R->L = p;

}

void remove(Px p) {
p->L->R = p—->R; p~->R->L = p->L;
TR (i, D, p)
TR (3, R, 1) {

j->D->U = j->U; j—>U->D = j->D;

sz[j->yl--;
}

void recall(Px p) {
p->L->R = p->R->L = p;
TR (i, U, p)
TR (3, L, 1) {
j->D->U = j—>U->D = j;
sz[j->yl++;
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}

bool dfs(int d)
if (solved)
if (h[0]->R
int m = INF
Px c;

{

return true;
== h[0]) return solved = true;

>

TR (i, R, h{e])
if (sz[i->y] <m) {m=sz[i->y]l; c = i; }

remove(c);

TR (i, D, ¢) {
ans.push(i->x);
TR (j, R, i) remove(h[j->y1);
if (dfs(d + 1)) return true;
TR (3, L, 1) recall(h[j->yl);
ans.pop();

}

recall(c);

return false;

}
} dix;

o MIEEHES
struct P {

P xL, *R, *U, *

int x, y;

}s
const int INF = 1E9

struct DLX {

Y

bl

#define TR(i, D, s) for (Px 1 = s->D; 1
static const int M = 2E5;
P pool[M], *h[M], *r[M], *pit;

int sz[M], vis[M], ans, clk;

void init(int n) {

clk = 0
ans = INF;
pit = pool;
++n;

memset(r, 0, sizeof r);
memset(sz, 0, sizeof sz);
-1, sizeof vis);

memset(vis,
FOR (i, 0,
h[i] =

h[i]->L
h[i]->R
h[i]->U
hli]->y

}

n)

new (pit++) P;
FOR (i, 0, n) {
h[(i + n - 1) % n];
h{(i + 1) % n];

h[i]1->D

15

void link(int x, int y) {

sz[yl++;

auto p = new (pit++) P;
p=>X = X5 p=>y = Y;
p—>U = h[y]l->U; p->D = h[y];

p->D->U = p->U->D = p;
if (!r[x]) r[x]

else {

p—>L = rix]; p—>R

p->L->R

}

p—->R->L

void remove(Px p) {
TR (i, D, p) {

i->L->R
i->R->L

i->R;
i->L;

h[i1;

r[x]->R;
p;

= p—>L = p—>R = p;
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}

void recall(Px p) {
TR (i, U, p)
i->L->R = i->R->L = 1i;

}

int eval() {
++clk;
int ret = 03
TR (i, R, h[0])
if (vis[i->y] != clk) {
+tret;
vis[i->y] = clk;
TR (J; D: -l)
TR (k, R, J)
vis[k->y] = clk;
}
return ret;

}

void dfs(int d) {

if (h[0]->R == h[0]) { ans = min(ans, d); return; }

if (eval() + d >= ans) return;
Px c;
int m = INF;
TR (i, R, h[oe])
if (sz[i->y] <m) {m= sz[i->y]; ¢ = 1; }
TR (i, D, c) {
remove(i);
TR (j, R, i) remove(j);
dfs(d + 1);
TR (j, L, i) recall(j);
recall(di);

}
} dix;

CDQ 73

const int maxn = 2E5 + 100;
struct P {

int x, y;

intx f;

bool di1, d2;
} al[maxn], b[maxn], c[maxn];
int f[maxn];

void go2(int 1, 1int r) {
if (L + 1 == r) return;
intm= (1 +r) > 1;
go2(1l, m); go2(m, r);
FOR (i, 1, m) b[i].d2
FOR (i, m, r) b[i].d2

03
13

merge(b + 1, b + my b +m, b + r, ¢ + 1, [](const P& a, const P& b)->bool {

if (a.y != b.y) return a.y < b.y;
return a.d2 > b.d2;
b
int mx = -1
FOR (i, 1, r) {

if (c[i].d1l && c[i].d2) *c[i].f = max(*c[i].f, mx + 1);

if (!c[i].dl && !c[i].d2) mx = max(mx, xc[i].f);
}
FOR (i, 1, r) b[i] = c[il;
}

void gol(int 1, dint r) { // [, r)
if (L + 1 == r) return;
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2

int m = (1 + r) >> 1;

gol(l, m);

FOR (i, 1, m) a[i].dl = 0;

FOR (i, m, r) a[i].d1 = 1;

copy(a + 1, a+r, b+ 1);

sort(b + 1, b + r, [](const P& a, const P& b)->bool {

if (a.x != b.x) return a.x < b.x;
return a.dl > b.d1l;
b

go2(1, r);
gol(m, r);

o k#ELIS

struct P {
int v[K];
LL f;
bool d[K];
} o[N << 10];
P*x a[K][N << 10];

void go(int now, int 1, int r) {
if (now == 0) {

if (L + 1 == r) return;

intm= (L +r) / 2;

go(now, 1, m);

FOR (i, 1, m) a[now][i]->d[now] = 0}

FOR (i, m, r) a[now][i]->d[now] = 1;

copy(alnow] + 1, alnow] + r, a[now + 1] + 1);

sort(alnow + 1] + 1, a[now + 1] + r, [now](const P*x a, const Px b){
if (a->v[now] != b->v[now]) return a->v[now] < b->v[now];
return a->d[now] > b->d[now];

s

go(now + 1, 1, r);

go(now, m, r);

} else {

if (1L + 1 == r) return;
intm= (L +r) / 2;
go(now, 1, m); go(now, m, r);
FOR (i, 1, m) a[now][i]->d[now] = 0}
FOR (i, m, r) a[now][i]->d[now] = 1;
merge(a[now] + 1, a[now] + m, a[now] + m, a[now] + r, a[now + 1] + 1,
if (a->v[now] != b->v[now]) return a->v[now] < b->v[now];
return a->d[now] > b->d[now];
b
copy(alnow + 1] + 1, a[now + 1] + r, a[now] + 1);
if (now < k - 2) {
go(now + 1, 1, r);
} else {
LL sum = 0}
FOR (i, 1, r) {
dbg(alnow] [i]->v[0], a[now][i]->v[1], a[now][i]->f,
alnow] [i]->d[0], al[now][i]->d[1]);
int cnt = 03
FOR (j, 0, now + 1) cnt += a[now][i]->d[j];
if (cnt == 0) {
sum += a[now][i]->f;
} else if (cnt == now + 1) {
alnow][i]->f = (al[now][i]->f + sum) % MOD;
}

/R

void build(const vector<int>& a) {
static P *stack[M], *x, *last;

26
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int p = 03
FOR (i, 0, a.size()) {
X = new P(i + 1, a[il]);
last = null;
while (p && stack[p - 1]->v > x->v) {
stack[p - 1]->maintain();
last = stack[--p];
}
if (p) stack[p - 1]->rs = x;
x->1s = last;
stack[p++] = x;
}
while (p)
stack[--p]->maintain();
rt = stack[0];
}

void build() {
static int s[N], last;
int p = 0;
FOR (x, 1, n + 1) {
last = 0;

while (p && val[s[p - 1]] > vall[x]) last = s[--p];

if (p) Gls[p - 111[1] = x;
if (last) G[x][0] = last;
s[pt+] = x;

}
rt = s[0];
}
Trie
o il Trie

namespace trie {
const int M = 31;
int ch[N * M][2], sz;
void init() { memset(ch, 0, sizeof ch); sz = 2; }
void ins(LL x) {
int u = 1;
FORD (i, M, -1) {
bool b = x & (1LL << 1);
if (!ch[u][b]) ch[u]l[b] = sz++;
u = chful[b];

o AL HEH] Trie

e sz=1

struct P { int w, 1s, rs; };
P tr[M] = {{0, 0, 0}};
int sz;

int _new(int w, int 1ls, dint rs) { tr[sz] = {w, 1ls, rs};
int dins(int oo, int v, dint d = 30) {
P& o = tr[oo];

if (d == -1) return _new(o.w + 1, 0, 0);

bool u = v & (1 << d);

return _new(o.w + 1, u == 0 ? ins(o.ls, v, d - 1)
}
int query(int pp, int qq, int v, int d = 30) {

if (d == -1) return 0;

bool u = v & (1 << d);

P & = trlppl, &q = tr[qql;

int lw = tr[q.ls].w - tr[p.ls].w;
int rw = tr[qg.rs].w - trp.rs].w;

int ret = 0;

return sz++;

: o.ls, u==17 1dns(o.rs, v, d - 1)
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if (u == 0) {
if (rw) { ret += 1 << d; ret += query(p.rs, q.rs, v, d - 1); }
else ret += query(p.ls, q.ls, v, d - 1);

} else {
if (lw) { ret += 1 << d; ret += query(p.ls, gq.ls, v, d - 1); }
else ret += query(p.rs, q.rs, v, d - 1);

}

return ret;

exSTL
TRFEBAF

e binary_heap_tag
e pairing_heap_tag X FHES
e thin_heap_tag WIREH R E increase MR, R3ZH join

#include<ext/pb_ds/priority_queue.hpp>
using namespace __gnu_pbds;

typedef __gnu_pbds: :priority_queue<LL, less<LL>, pairing_heap_tag> PQ;
__gnu_pbds: :priority_queue<int, cmp, pairing_heap_tag>::point_iterator it;
PQ pqg, pa2;

int main() {
auto it = pq.push(2);
pq.push(3);
assert(pqg.top() == 3);
pg.modify(it, 4);
assert(pqg.top() == 4);
pg2.push(5);
pg.join(pqg2);
assert(pqg.top() == 5);

T

e Ov_tree_tag
e rb_tree_tag
e splay_tree_tag
e mapped: null_type 5 null_mapped_type (IHEA) H=
e Node_Update 4 tree_order_statistics_node_update 4 7] LA find_by_order & order_of_key
o find_by_order #t order + 1 /MTTE (HILERRM 0 FHEEHED, B0EH order MTEILE/INH key
o order_of_key HZ/VI4 Lt r_key /NITTER
e join & split
#include <ext/pb_ds/assoc_container.hpp>
using namespace __gnu_pbds;

using Tree = tree<int, null_type, less<int>, rb_tree_tag, tree_order_statistics_node_update>;
Tree t;

R T-Hib
#include <ext/rope>
using namespace __gnu_cXxX;

rope<int> s;

int main() {
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FOR (i, 0, 5) s.push_back(i); // 0 1 2 3 4
s.replace(l, 2, s); // 0 (0 1 2 3 4) 3 4

auto ss = s.substr(2, 2); // 1 2.

s.erase(2, 2); // 0 1 4

s.insert(2, s); // equal to s.replace(2, 0, s)
assert(s[2] == s.at(2)); // 2

g

#include<ext/pb_ds/assoc_container.hpp>
#include<ext/pb_ds/hash_policy.hpp>
using namespace __gnu_pbds;

gp_hash_table<int, int> mp;
cc_hash_table<int, 1int> mp;

Link-Cut Tree

o EHHHARIILE e MBI AR —ERR T XA
o BHE AP make_root
o H/cA )L TFHIRHEARZERIC down

namespace lct {
extern struct P xconst null;
const int M = N;
struct P {
P xfa, xls, *rs;
int v, maxv;
bool rev;

bool has_fa() { return fa->1s == this || fa->rs == this; }
bool d() { return fa->1s == this; }
Px& c(bool x) { return x ? 1s : rs; }
void do_rev() {
if (this == null) return;
rev "= 1;
swap(ls, rs);

}
Px up() {
maxv = max(v, max(ls->maxv, rs->maxv));
return this;
}
void down() {
if (rev) {
rev = 0;
ls->do_rev(); rs->do_rev();
}
}

void all_down() { if (has_fa()) fa->all_down(); down(); }
} *const null = new P{0, 0, 0, 0, 0, 0}, pool[M], *pit = pool;

void rot(P*x o) {
bool dd = o->d();
P xf = o->fa, *t = o->c(!dd);
if (f->has_fa()) f->fa->c(f->d()) = o; o->fa = f->fa;
if (t != null) t->fa = f; f->c(dd) = t;
o->c(!dd) = f->up(); f->fa = o;
}
void splay(P* o) {
o->all_down();
while (o->has_fa()) {
if (o->fa->has_fa())
rot(o->d() » o->fa->d() ? o : o->fa);
rot(o);
}
o—>up();
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}
void access(Px u, Px v = null) {
if (u == null) return;
splay(u); u->rs = v;
access(u-—>up()->fa, u);
}
void make_root(Px o) {
access(0); splay(o); o->do_rev();
}
void split(P*x o, Px u) {
make_root(o); access(u); splay(u);
}
void link(P* u, Px v) {
make_root(u); u->fa = v;
}
void cut(P*x u, P*x v) {
split(u, v);
u->fa = v->1s = null; v->up();
}
bool adj(Px u, Px v) {
split(u, v);
return v->1s == u && u->1s == null && u->rs == null;
}
bool linked(Px u, Px v) {
split(u, v);
return u == v || u->fa != null;
}
Px findrt(Px o) {
access(0); splay(o);
while (o->1s != null) o = o->1s;
return o;

Px findfa(Px rt, P*x u) {
split(rt, u);
u = u-—>ls;
while (u->rs != null) {
u = u->rs;
u->down () ;
}

return u;

o FEP TR

P+ up() {
sz = ls->sz + rs->sz + _sz + 1;
return this;

}

void access(Px u, Px v = null) {
if (u == null) return;
splay(u);
U->_Sz += U->rs->sz - vV->sz;
u->rs = vj
access(u->up()->fa, u);

}

void link(P* u, P*x v) {
split(u, v);
u->fa = v; v->_sz += u->sz;
v=>up();

BIRA

o [Lr)

while (1 > g.1) mv(--1, 1);
while (r < gq.r) mv(r++, 1);
while (1 < g.1) mv(l++, -1);
while (r > gq.r) mv(--r, -1);
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o fif BLFA
o HEEVIERES u=v=1,1lipQ1)

struct Q {

}s

int u, v, idx;
bool operator < (const Q& b) const {
const Q& a = xthis;

return blk[a.u] < blk[b.u] || (blk[a.u] == blk[b.u] && in[a.v] < in[b.v]);

void dfs(int u = 1, int d = 0) {

}

static int S[maxn], sz = 0, blk_cnt = 0, clk = 0;
infu] = clk++;
dep[u] = d;
int btm = sz;
for (int v: G[u]) {
if (v == fa[u]) continue;
falv] = u;
dfs(v, d + 1);
if (sz - btm >= B) {
while (sz > btm) blk[S[--sz]] = blk_cnt;
++blk_cnt;
}
}
S[sz++] = u;
if (u == 1) while (sz) blk[S[--sz]] = blk_cnt - 1;

void flip(int k) {

}

dbg (k) ;

if (vis[k]) {
/) ..

} else {
/) ...

}

vis[k] "= 1;

void go(int& k) {

}

if (bug == -1) {
if (vis[k] && !vis[fa[k]]) bug = k;
if (lvis[k] && vis[fa[k]]) bug = fa[k];
}
flip(k);
k = fal[k];

void mv(int a, int b) {

bug = -1;
if (vis[b]) bug = b;
if (dep[a] < dep[b]) swap(a, b);
while (dep[a] > dep[b]) go(a);
while (a != b) {
go(a); go(b);
}
go(a); go(bug);

(Q& q: query) {
mv(u, g.u); U = g.u;
mv(v, gq.v); Vv = q.V;
ans[q.idx] = Ans;
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struct Mat {
static const LL M = 2;
LL v[M][M];
Mat() { memset(v, 0, sizeof v); }
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 * (const Mat& B) {
const Mat& A = *this;
Mat ret;
FOR (k, 0, M)
FOR (i, 0, M) +if (A[i]1[k])
FOR (3, 0, M)
ret[i1[j] = (ret[i]1[3j] + A[i1[k]l = B[kI[j1) % MOD;
return ret;

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

Mat operator + (const Mat& B) {
const Mat& A = *this;
Mat ret;
FOR (i, 0, M)
FOR (j, 0, M)
ret[i1[j]1 = (A[i1[3] + B[i1[31) % MOD;
return ret;
}
void prt() const {
FOR (i, 0, M)
FOR (j, 0, M)
printf("%lld%c", (*this)[i][j], j == M - 1 2 "\n' : '

};

i

o ZPEfi

const LL p_max = 1E6 + 100;
LL pr[p_max], p_sz;
void get_prime() {
static bool vis[p_max];
FOR (i, 2, p_max) {
if (!lvis[i]) prlp_sz++] = 1;
FOR (J’ 0, p_sz) {
if (pr[j] * 1 >= p_max) break;
vis[pr{j] = i] = 1;
if (i % pr[j] == 0) break;

o Zelhff + WChi BRE

const LL p_max = 1E5 + 100;
LL phi[p_max];
void get_phi() {
phi[1l] = 1;
static bool vis[p_max];
static LL prime[p_max], p_sz, d;
FOR (i, 2, p_max) {
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if (lvis[i]) {
prime[p_sz++] = i;
phi[i] =1 - 1;

3

for (LL j = 0; j < p_sz && (d = i * prime[j]) < p_max; ++j) {

vis[d] = 1;
if (i % prime[j] == 0) {
phild] = phi[i] * prime[j];
break;
}
else phi[d] = phi[i] * (prime[j] - 1);

o ZbEfi + B LL SR AL

const LL p_max = 1E5 + 100;
LL mu[p_max];
void get_mu() {
mul[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;

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

WP

min_25

namespace min25 {
const int M = 1E6 + 100;
LL B, N;

// g(x)
inline LL pg(LL x) { return 1; }
inline LL ph(LL x) { return x % MOD; }
// Sum[g(1),{x,2,x}]
inline LL psg(LL x) { return x % MOD - 1; }
inline LL psh(LL x) {
static LL inv2 = (MOD + 1) / 2;
X %= MOD;
return x * (x + 1) % MOD * 1inv2 % MOD - 1;
}
// f(pp=p"k)

inline LL fpk(LL p, LL e, LL pp) { return (pp - pp / p) % MOD; }

// f(p) = fgh(g(p), h(p))
inline LL fgh(LL g, LL h) { return h - g; }

LL pr[M], pc, sg[M], sh[M];
void get_prime(LL n) {
static bool vis[M]; pc = 0;
FOR (i, 2, n + 1) {
if (lvis[i]) {
pripc++] = 13
sglpc] = (sglpc - 11 + pg(i)) % MOD;
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sh[pc] = (sh[pc - 1] + ph(i)) % MOD;
}
FOR (j, 0, pc) {

if (pr[jl * i > n) break;

vis[pr[jl » il = 1;

if (i % pr[j] == 0) break;

LL w[M];
LL id1[M], id2[M], h[M], g[M];

inline LL id(LL x) { return x <= B ? 1id1l[x]

¢ id2[N / x]; }

LL go(LL x, LL k) {

3

if (x <= 1 || (k >= 0 & pr[k] > x)) return 0;
LL t = dd(x);
LL ans = fgh((glt]l - sglk + 11), (h[t] - sh[k + 11));
FOR (i, k + 1, pc) {

LL p = pr[il;

if (p * p > x) break;

ans -= fgh(pg(p), ph(p));

for (LL pp = p, € = 15 pp <= x; ++e, pp = pp * p)

ans += fpk(p, e, pp) * (1 + go(x / pp, 1)) % MOD;

}

return ans % MOD;

LL solve(LL _N) {

}

N = _N;

B = sqrt(N + 0.5);
get_prime(B);

int sz = 0;

for (LL 1 =1, v, r; 1 <= N; 1 =1r + 1) {
v=N/1;r=N/v;
wlsz] = v; glsz] = psg(v); hlsz] = psh(v);

if (v <= B) idl[v] = sz; else id2[r] = sz;
sz++;

FOR (k, 0, pc) {
LL p = prk];
FOR (i, 0, sz) {
LL v = w[i]; if (p * p > v) break;

LL t = id(v / p);
glil = (gli]l - (glt]l - sglkl) * pg(p)) % MOD;
h[i] = (h[i] - (h[t] - sh[k]) * ph(p)) % MOD;

}
}
return (go(N, -1) % MOD + MOD + 1) % MOD;

pair<LL, LL> sump(LL 1, LL r) {

i

return {h[id(r)] - h[id(l - 1)],
glid(r)] - glid(l - 1)1};

R S(n) =31, fi), Hh f R BUEEREL
s AMEUERE g, WA (f % 9)(n) = 3, f(d)g(5), 851 f(n)
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LK, EREBHLIE S(n), &3 f, g RIE—Euk:

o fx g EREBSRIBORATZIA,
o g EREGSPIER BRI (RIS,

o MTFIEHIHBMERE g(1) = 1, FiAARSE AR,

EHULEL S (n) §i nF TR FEZAERE O(n3 ),

namespace dujiao {
const int M = 5E6;
LL f[M] = {0, 1};
void init() {
static bool vis[M];
static LL pr[M], p_sz, d;
FOR (i, 2, M) {

if (lvis[i]) { prlp_sz++] = i; f[i]l = -1;

FOR (j, 0, p_sz) {

if ((d = pr[j] * i) >= M) break;
vis[d] = 1;
if (i % pr[j] == 0) {

f[d] = 0;

break;

} else f[d] = -f[i];
}
}
FOR (i, 2, M) f[i] += f[i - 1];
}
inline LL s_fg(LL n) { return 1; }
inline LL s_g(LL n) { return n; }

LL N, rd[M];
bool vis[M];
LL go(LL n) {
if (n < M) return f[n];
LL id = N / n;
if (vis[id]) return rd[id];
vis[id] = true;

LL& ret = rd[id] = s_fg(n);
for (LL 1 =2, v, r; L <=n; 1L =1r + 1) {
v=n/1lr=n/v;
ret -= (s_g(r) - s_g(1l - 1)) * go(v);
}
return ret;
}
LL solve(LL n) {
N = nj
memset(vis, 0, sizeof vis);
return go(n);
}
}
FEINA

AE: Pk, P
int EEIN AR 2, 7, 61

4E13 N 2, 2570940, 211991001, 3749873356
http://miller-rabin.appspot.com/

bool checkQ(LL a, LL n) {
if (n == 2) return 1;
if (n == 1 || !(n & 1)) return 0;
LLd=n - 1;
while (!(d & 1)) d >>= 1;
LL t = bin(a, d, n); // A—EdapdsfE
while (d '=n - 1 & t !=18&&% t !=n-1) {
t = mul(t, t, n);

long long 3 2, 325, 9375, 28178, 450775, 9780504, 1795265022
3E15 Al 2, 2570940, 880937, 610386380, 4130785767
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}

d <<= 1;
}
return t == n - 1 || d & 1;

bool primeQ(LL n) {
static vector<LL> t = {2, 325, 9375, 28178, 450775, 9780504, 1795265022};

if (n <= 1) return false;
for (LL k: t) if (!checkQ(k, n)) return false;
return true;

Pollard-Rho

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 = [&](LL v) { LL t = mul(v, v, n) + c; return t < n ? t :

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;
if (primeQ(n)) { fac[fcnt++] = n; return; }

LL p = n;

while (p == n) p = pollard_rho(n, --cc);
get_fac(p); get_fac(n / p);

return; }

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

BM ki

namespace BerlekampMassey {

using V = vector<LL>;

inline void up(LL& a, LL b) { (a += b) %= MOD; }

V mul(const V&a, const V& b, const V& m, int k)
V r; r.resize(2 x k - 1);
FOR (i, 0, k) FOR (j, 0, k) up(r[i + jI, a[i
FORD (i, k - 2, -1) {

{

1 = b[iD;

FOR (3, 0, k) up(r[i + j1, r[i + k] * m[j]);

r.pop_back();
}

return r;

V pow(LL n, const V& m) {
int k = (int) m.size() - 1; assert (m[k] ==
Vor(k), x(k); r[0] = x[1] = 1;
for (; n; n >>= 1, x = mul(x, x, m, k))
if (n & 1) r = mul(x, r, m, k);

return r;

}

LL go(const V& a, const V& x, LL n) {
// a: (-1, al, a2, ..., ak).reverse
// x: x1, x2, ..., xk

// x[n] = sumlfa[i]*x[n-1],{1,1,k}]
int k = (int) a.size() - 1;
if (n <= k) return x[n - 1];

-1 || m[k] == MOD - 1);

if (a.size() == 2) return x[0] % bin(a[@], n - 1, MOD) % MOD;
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V. r = pow(n - 1, a);
LL ans = 0;
FOR (i, 0, k) up(ans, r[i] * x[i]);
return (ans + MOD) % MOD;
}

V BM(const V& x) {
vV C{-1}, B{-1};
LLL=0,m=1,b=1;
FOR (n, 0, x.size()) {

LL d = 0

FOR (i, 0, L + 1) up(d, C[i] * x[n - 1i]);
if (d == 0) { ++m; continue; }

VT=C;

LL ¢ = MOD - d * get_inv(b, MOD) % MOD;

FOR (_, C.size(), B.size() + m) C.push_back(0);
FOR (i, 0, B.size()) up(C[i + m], c = B[i]);

if (2 x L > n) { ++m; continue; }
L=n+1-1L; B.swap(T); b =d; m= 13

}
reverse(C.begin(), C.end());
return C;
}
}
PEIRJLES

o Kazx + by = gcd(a, b) M—4fE
o R afbERE, e xEalElb T
o EE x fly nlRER ML

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 /b *xx;
return ret;

o FHMJLER

inline 1int 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);

_builtin_ctzll(x); }

b -= aj
} while (b);
return a << t;
}
W)LY

C

fla,b,e,n) = Z?:OL‘JHH: Ma>corb>ch, fla,b,c,n)

e,eomn); &M f(a,b,e,n) =nm— fle,e—b—1,a,m —1),
e g(a,b,c,n) = Z?ZOZ'L%H’J: %aq>corb > ch, gla,b,e,n)

g(amod ¢,bmod ¢,c,n); &M g(a,b,c,n) = 3(n(n+1)m— f(c,c—
e h(a,b,c,n) = Z?:OLMJQ: Ya>corb > chlf, hia,be,n) = (£)*n(n+1)(2n +1)/6 + (%)Q(n +1) +

c
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Wiyt

o WIR p NERE, MEHHRIILER
o HIEMENG: DUER / §RECLERS

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

LL get_inv(LL a, LL M) {
static LL x, y;

assert(exgcd(a, M, x, y) == 1);
return (x % M + M) % M;

o TALH 1~n AT

LL inv[N];

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

{

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

o TRALERR A S H 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] = dinvf[i + 1] = (i + 1) % p;

o WIREBYD, FBARINE YT
o BN WTT-TACERRT IR A H T

inline LL C(LL n, LL m) { // n >=m >= 0

return n <m || m <0 ? 0 : fac[n] * invf[m] % MOD * invf[n - m] % MOD;

}

o UIRMEEYN, BFHIR, /] Lucas £#

o FIEMBMRAIE 1: KAAE WRMFEHMFEY T, F fac_inv_init(MOD, MOD) ;)

o FIEMENANE 2: BECREE TEEM, ToiksmeEm,

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)

ret = ret x (m - n + i) % MOD * bin(i, MOD - 2, MOD) % MOD;

return ret;

}

LL Lucas(LL n, LL m) { //
return m ? C(n % MOD,

}
o ST

LL C[MI[MI;
void init_C(int n) {
FOR (i, 0, n) {
Clilrel = CliJ[i]
FOR (j, 1, 1)

>=n >= 0

% MOD) % Lucas(n / MOD, m / MOD) % MOD :

13

Cli1031 = (cli - 11[3] + C[i - 1103 - 1]) % MOD;
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Rk R L

o FXHEIE n NICRKIDN kDS 7T REL
e s(n,k)=s(n—1,k—1)4+ (n—1)s(n —1,k)

BRI R

o n NILERIIN k DEMENTTRE
e S(n,k)=Sn—1,k—1)+kS(n—1,k)

sfo][oe] = 1;
FOR (i, 1, N)
FOR (j, 1, i + 1) S[il[j] = (S[i - 11[FJ - 11 + j » S[i - 11[j1) % MOD;

FFT & NTT & FWT

NTT

LL wn[N << 2], rev[N << 2];
int NTT_init(int n_) {
int step = 0; dint n = 1;
for (3 n < n_; n <<= 1) ++step;
FOR (i, 1, n)
rev[i] = (rev[i >> 1] >> 1) | ((i & 1) << (step - 1));
int g = bin(G, (MOD - 1) / n, MOD);
wn[0] = 13
for (int i = 1; i <= n; ++1)
wn[i] = wn[i - 1] * g % MOD;
return n;

}

void NTT(LL a[], int n, int f) {
FOR (i, 0, n) if (i < rev[i])
std::swap(a[i]l, alrev[i]ll);
for (int k = 1; k < n; k <<= 1) {
for (int i = 0; i < n; i += (k << 1)) {
/ (k << 1)

int t = n

FOR (3, 0, k) {
LLw=f ==172wn[t * j] : wn[n - t * j];
LL x = a[i + j1;
LLy = a[i +3j + k] * w % MOD;

ali + j] = (x +y) % MOD;
ali +3j + k]l = (x -y + MOD) % MOD;

}
}
}
if (f == -1) {
LL ninv = get_inv(n, MOD);
FOR (i, 0, n)
a[i] = a[i] * ninv % MOD;
}
}
FFT

o n TR 2 I (n AU a Fl b WE =882 )

typedef double LD;
const LD PI = acos(-1);
struct C {
LD r, 1i;
C(LD r = 0, LD i = 0): r(r), i(i) {}
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}s3

C operator + (const C& a, const C& b) {
return C(a.r + b.r, a.i + b.i);

}

C operator - (const C& a, const C& b) {
return C(a.r - b.r, a.i - b.i);

}

C operator x (const C& a, const C& b) {

return C(a.r * b.r - a.i * b.i, a.r * b.i + a.i * b.r);

}

void FFT(C x[], int n, int p) {
for (int i =0, t = 0; i < n; ++1) {
if (i > t) swap(x[i], x[t]);
for (int j = n >> 15 (t "= 3) < 3; j >>= 1);
}
for (int h = 2; h <= n; h <<= 1) {
C wn(cos(p * 2 * PI / h), sin(p 2 * PL / h));
for (int i = 0; i < n; i += h) {
Cw(l, 0), u;
for (int j = 4, k= h > 1; j <9 + k; ++j) {
u = x[3 + kI * w;
x[J + k1 = x[3] - u;
x[31 = x[31 + u;
W = W % wn;

}
if (p == -1)
FOR (i, 0, n)
x[i].r /= n;

}

void conv(C a[], C b[], int n) {
FFT(a, n, 1);
FFT(b, n, 1);
FOR (i, 0, n)
ali]l = a[i] * b[i];
FFT(a, n, -1);

FWT

* Cr = Yigjoi AiB;
o FWT S¢Jaf i efi—iw

template<typename T>
void fwt(LL a[], int n, T f) {
for (int d = 1; d < n; d *= 2)
for (int i = 0, t =d *x 2; 1 <n; i +=t)
FOR (j, 0, d)
fali + j1, ali + j + d]);
}

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

LL x = a, y = b;

a = (x +y) % MOD;

b = (x -y + MOD) % MOD;
}
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;
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T O O

e FWT THEHM

a[popcount(x)][x] = A[x]
b[popcount(x)][x] = B[x]
fwt(al[i]) fwt(b[i])

c[i + j1Ix] += alillx] * b[j1[x]
rfwt(c[i])

ans[x] = c[popcount(x)][x]

simpson Hi&M5

LD simpson(LD 1, LD r) {

LD ¢ = (L + r) / 2

return (f(l) + 4 * f(c) + f(r)) = (r - 1) / 6;
}

LD asr(LD 1, LD r, LD eps, LD S) {
IDm= (L +r) / 2
LD L = simpson(l, m), R = simpson(m, r);
if (fabs(L + R - S) < 15 * eps) return L + R + (L + R - S) / 15;
return asr(l, m, eps / 2, L) + asr(m, r, eps / 2, R);

}
LD asr(LD 1, LD r, LD eps) { return asr(l, r, eps, simpson(l, r));

o FWT

template<typename T>
void fwt(LL a[], int n, T f) {
for (int d = 1; d < n; d *= 2)
for (int i = 0, t =d *x 2; i <n; i +=t)
FOR (j, 0, d)
fali + 31, ali + j + dl);
}

auto f = [J(LL& a, LL& b) { // xor
LL x = a, y = by
a = (x +y) % MOD;
b = (x -y + MOD) % MOD;
}s

PRidisR

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

LL ret = 03
while (b) {
if (b & 1) {
ret += a;
if (ret >= m) ret -= m;
}
a += a;
if (a >=m) a -= m;
b >>= 1;
}

return ret;

e 0(1)

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

return (u *x 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 ? t + p : t;
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[N, B S S

Phidint

o (IRBEUEEL, NWWEREIANME n %= MOD - 1; (FEE/NEH),

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 [itE LL
o HEMIMR: HRiFsk
LL bin(LL x, LL n, LL MOD) {
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;

AT

e n- HEMNM, m-ZTEMNMYL, aZn* (m+1) HBE5RER, free 2ENEHBHZEE

o REHHZEENE, -1 TR
o FRBRA

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

int n, m;
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], {dint n, int m) {
memset(free_x, 1, sizeof free_x); memset(x, 0, sizeof x);
int r = 0, ¢ = 0;
while (r < n && c < m) {
int m_r = r;
FOR (i, r + 1, n)
if (fabs(a[illc]) > fabs(al[m_r][c]l)) m_r = 1;
if (m_r !=r)
FOR (j, ¢, m + 1)
swap(alr][jl, alm_r1[j1);
if (!sgn(alrllc])) {
alr]lc] = 03
++cy
continue;
}
FOR (i, r + 1, n)
if (alillc]) {
LD t = a[illc] / alr]lcl;
FOR (j, ¢, m + 1) a[il[j] -= alrl[3] * t;
}
++r; ++c;
}
FOR (i, r, n)
if (sgn(al[il[m])) return -1;
if (r < m) {
FORD (i, r - 1, -1) {
int f_cnt = 0, k = -1;
FOR (j, 0, m)
if (sgn(alil[j]) && free_x[j1) {
++f_cnt;
k=73;
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}
if(f_cnt > 0) continue;
LD s = a[i]llm];
FOR (j, 0, m)
if (3 !'= k) s -= ali1[3]1 » x[3]1;
x[k] = s / a[i]l[k];
free_x[k] = 03
}

return m - r;
}
FORD (i, m - 1, -1) {
LD s = al[illm];
FOR (j, i + 1, m)
s —= a[il[3] = x[j1;
x[i] = s / alil[il;
}

return 0;

o HiE

4
1 -22
-351
-1 15
0 -17

/ many

~ 00 h~ANDNKHE W

4
1 -2 2
-3 51
-1 -15
0 -10 2

/ no

~ 0 A NRFE W

4
1 -22
-3 51
-1 15
0107

/ one

~ 0 AN W

JRIA B

o BRI FEH
o R

LL factor[30], f_sz, factor_exp[30];
void get_factor(LL x) {
f_sz = 0;
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 /= pr[il;
++factor_exp[f_sz];
}
factor[f_sz++] = pr[il;
}
if (x > 1) {
factor_exp[f_sz] = 1;
factor[f_sz++] = x;
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o etk

LL factor[30], f_sz;
void get_factor(LL x) {
f_sz = 03
LL t = sqrt(x + 0.5);
for (LL i = 03 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;

JEAR

o FIEMIMR: JWEUH, PER, DB
o TR p AEL

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;
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URAL 1132

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 + a.y * b.y % p * w) % p;

res.y = (a.x * b.y + a.y x b.x) % p;
return res;
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P bin(P x, LL n, LL MOD) {
P ret = {1, 0};
for (; 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=((a*xa-b)%p+p)%op;
if ((Legendre(w, p) + 1) % p == 0)

break;
}
return bin({a, 1}, (p + 1) >> 1, p).x;

int main() {
int T; cin >> T;
while (T--) {
LL a, p; cin >> a >> p;
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 cout << min(x, y) << " " << max(x, y) << endl;

Hh LR B

o JLfFIRIE] -1
o HIEMIMR: ¥R LES

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_gecd(M, m[i], x, y);
if ((r[i] - R) % d) return -1;
x = (r[i] - R) / d * x % (m[i] / d);
// Bikk LL
// x = mul((r[i] = R) / d, x, m[1] / d);
R += x * M;
M=M/dx*xm[i];
R %= M;
}

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

SRR RER A

o TALHYTT

o BmOEH _

b Zi:() ik = %H Zizo ( Ji:)Bk-H—i(n + 1)2'
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namespace Bernoulli {
const int M = 100;
LL dinv[M] = {-1, 1};
void inv_init(LL n, LL p) {

}

FOR (i, 2, n)

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

LL C[MI[MI;
void init_C(int n) {

}

FOR (i, 0, n) {
clilfel = CMiIlil = 13
FOR (j, 1, 1)

Cli103] = (Cfi - 11031 + c[i - 11[j - 1]) % MOD;

LL B[M] = {1};
void init() {

}

inv_init(M, MOD);
init_C(M);
FOR (i, 1, M - 1) {
LL& s = B[i] = 03
FOR (3, 0, 1)
s += C[i1 + 11[j]1 * B[j] % MOD;
s = (s % MOD % —inv[i + 1] % MOD + MOD) % MOD;

LL p[M] = {1};
LL go(LL n, LL k) {

FAALTE

n %= MOD;
if (k == 0) return n;
FOR (i, 1, k + 2)
p[i] = p[i - 1] * (n + 1) % MOD;
LL ret = 03
FOR (i, 1, k + 2)

ret += C[k + 1][i] * B[k + 1 - 4] % MOD * p[i] % MOD;

ret = ret % MOD * inv[k + 1] % MOD;
return ret;

o ZORAEAM, WHtE x AEHERAT
o vEWIMAIN 0, nFRARKE, m FRARME

// min{ b x } / max { ¢ x }
// Ax>c JAx<=b

// x >= 0
namespace lp {
int n, m;

double a[M][N], b[M], c[N], v;

void pivot(int 1, int e) {

b[1] /= a[ll[el;
FOR (j, 0, n) if (J != e) a[ll[j] /= a[lllel;
a[l]fe] = 1 / a[l]l[e];

FOR (i, 0, m)
if (i != 1 && fabs(a[i][e]) > 0) {
b[i] -= a[ille]l = b[1l];
FOR (j, 0, n)
if (j != e) a[il[j] -= alillel * a[ll[jl;
alille] = -a[ille]l » a[l]l[el;
}
v += cl[e] x b[1];
FOR (j, 0, n) if (j != e) c[j] -= cle]l » a[ll[]];
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clel = -c[e]l * a[l]l[el;
}
double simplex() {

while (1) {

v = 0;

int e = -1, 1 = -1

FOR (i, 0, n) +if (c[i] > eps) { e = 1i; break; }
if (e == -1) return v;

double t = INF;
FOR (i, 0, m)
if (a[i]l[e]l > eps && t > b[i] / a[illel) {
t = b[i] / alillel;
1= 1;
}
if (1 == -1) return INF;
pivot(l, e);

O
BSGS

o BHONERR

LL BSGS(LL a, LL b, LL p) { // a*x = b (mod p)
a %= p;
if (!a & !b) return 1;
if (!a) return -1;
static map<LL, LL> mp; mp.clear();
LL m = sqrt(p + 1.5);
LL v = 13
FOR (i, 1, m + 1) {
V=V *a%p;
mp[v * b % p] = 1}
}
LL vv = v;
FOR (i, 1, m + 1) {
auto it = mp.find(vv);
if (it != mp.end()) return i * m - it->second;
VV = VWV * V % p;

}

return -1;
}
exBSGS

o BT DAAEEREL

LL exBSGS(LL a, LL b, LL p) { // a"x = b (mod p)
a %= p; b %= p;
if (a == 0) return b > 1?2 -1 : b == 0 & p != 1;
LLc =0, q=1;
while (1) {
LL g = __gcd(a, p);
if (g == 1) break;
if (b == 1) return c;
if (b % g) return -1;
ttc; b /=gip /=g 9=2a/g*q%p;
}
static map<LL, LL> mp; mp.clear();
LL m = sqrt(p + 1.5);
LL v = 1;
FOR (i, 1, m + 1) {
V=V *a%p;
mp[v * b % p] = i;
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}
FOR (i, 1, m + 1) {
q=9%*Vv%p;
auto it = mp.find(q);
if (it != mp.end()) return i * m - it->second + c;

}

return -1;

Bog b

FG) = | 2] = v i BEIETEER [1, 7],

2

for (LL 1 =1, v, r; L <= N; 1L =r + 1) {
v=N/1;r =N/ v;
}

R
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void dfs(int u, 1int fa) {
palul[0] = fa; dep[u] = dep[fa] + 1;
FOR (i, 1, SP) palul[i] = palpalulli - 111[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, v);
int t = dep[u] - dep[v];
FOR (i, 0, SP) +if (t & (1 << q)) u = pal[ul[i];
FORD (i, SP - 1, -1) {
int uu = palul[i], vv = pal[v][i];
if (uu !'= vw) {u = uu; v = vv; }

50



return u == v ? u : palu][0];

B

® Y

NI

struct E {

int

to, cp;

E(int to, 1int cp): to(to), cp(cp) {}

}s

struct Dinic {
static const int M = 1E5 * 5;

int

m) S7 t;

vector<E> edges;
vector<int> G[M];

int
int

d[M];
cur[M];

void init(int n, int s, dint t) {

}

this->s = s; this—>t = t;
for (int i = 0; 1 <= n; i++) G[i].clear();
edges.clear(); m = 0;

void addedge(int u, 1int v, int cap) {

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

bool BFS() {

int

int

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

}
return d[t];

DFS(int u, 1int cp) {
if (u == t || !cp) return cp;
int tmp = cp, f;
for (int& i = curf[u]; i < G[u].size(); i++) {
E& e = edges[G[u][i]];
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;

go() {
int flow = 0}
while (BFS()) {
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memset(cur, 0, sizeof cur);
flow += DFS(s, INF);
}
return flow;
}
} DC;

o ZRH

struct E {

int from, to, cp, v;

EQ {3

E(int f, int t, int cp, int v) : from(f), to(t), cp(cp), v(v) {2}
}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;

}

void addedge(int from, int to, int cap, int cost) {
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, 1inql[s] = true;
queue<int> Q; Q.push(s);
while (!Q.empty()) {
int u = Q.front(); Q.pop();
ing[u] = false;
for (int& idx: 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 (!ingl[e.to]) {
Q.push(e.to);
inq[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;
}
int go() {

int flow = 0, cost = 03
while (BellmanFord(flow, cost));
return cost;
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}
} mm;

o zkw B (RIS KERA IS
o RAFENIAIY

struct E {

int to, cp, v;

EQ) {3

E(int to, int cp, int v): to(to), cp(cp), v(v) {2}
}s;

struct MCMF {
int n, m, s, t, cost, D;
vector<E> edges;
vector<int> G[N];
bool vis[N];

void init(int _n, int _s, int _t) {
n=_n; s =_s; t=_1t;
FOR (i, 0, n + 1) G[i].clear();
edges.clear(); m = 0;

}

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

int aug(int u, int cp) {
if (u == t) {
cost += D * cp;
return cp;
}
vis[u] = true;
int tmp = cp;
for (int idx: G[u]) {
E& e = edges[idx];
if (e.cp && l!e.v && !vis[e.to]) {
int f = aug(e.to, min(cp, e.cp));

e.cp = f;
edges[idx " 1].cp += f;
cp -= f;

if (!cp) break;

}

return tmp - cp;

bool modlabel() {
int d = INF;
FOR (u, 0, n + 1)
if (vis[u])
for (int& idx: G[ul]) {
E& e = edges[idx];
if (e.cp && !vis[e.to]) d = min(d, e.v);
}
if (d == INF) return false;
FOR (u, 0, n + 1)
if (vis[u])
for (int& idx: G[u]) {
edges[idx].v -= d;
edges[idx » 1].v += d;

D += d;
return true;

3

int go(int k) {
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cost = D 0,

int flow = 0;

while (true) {
memset(vis, 0, sizeof vis);
int t = aug(s, INF);
if (!t && !modlabel()) break;
flow += t;

}

return cost;
} MMy
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int dintersection(int x, int y, int xx, int yy) {
int t[4] = {lca(x, xx), lca(x, yy), lca(y, xx), lca(y, yy)};
sort(t, t + 4);
int r = lca(x, y), rr = lca(xx, yy);
if (dep[t[0]1] < min(dep[r], dep[rr]) || dep[t[2]] < max(dep[r], dep[rrl))
return 0;
int tt = lca(t[2], t[3]);
int ret = 1 + dep[t[2]] + dep[t[3]] - dep[tt] * 2;
return ret;

W LG

int get_rt(int u) {
static int q[N], fa[N], sz[N], mx[N];
int p = 0, cur = -1;
qlpt+] = u; falu] = -1;
while (++cur < p) {
u = qlcur]; mx[u] = 03 sz[u] = 1;
for (int& v: G[u])
if (!vis[v] && v != fa[u]) fa[q[p++] = v] = u;

}
FORD (i, p - 1, -1) {
u = qlil;
mx[u] = max(mx[u]l, p - sz[ul);
if (mx[u] * 2 <= p) return uj;
sz[fa[u]] += sz[u];
mx[falul]l = max(mx[fa[ul]l, sz[ul]);
}

assert(0);

}

void dfs(int u) {

u = get_rt(u);

vis[u] = true;

get_dep(u, -1, 0);

/) ...

for (E& e: G[u]) {
int v = e.to;
if (vis[v]) continue;
/) ..
dfs(v);
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o IIASRIMA

const int N = 15E4 + 100, INF = 1E9;
struct E {
int to, d;
15
vector<gE> G[N];
int n, Q, w[N];
LL A, ans;

bool vis[N];
int sz[N];

int get_rt(int u) {
static int q[N], fa[N], sz[N], mx[N];
int p = 0, cur = -1;
qlpt+] = u; falu] = -1;
while (++cur < p) {
u = qlcur]; mx[u] = 03 sz[u] = 1;
for (int& v: G[u])

if (!vis[v] && v != fa[u]) fa[q[p++] = v] = u;

}
FORD (i, p - 1, -1) {
u = qlil;
mx[u] = max(mx[u], p - sz[u]);
if (mx[u] * 2 <= p) return u;
sz[fa[ul]] += sz[u];
mx[falu]l] = max(mx[fa[ull, sz[ul);
}

assert(0);

}

int dep[N], md[N];
void get_dep(int u, 1int fa, int d) {
dep[u] = d; md[u] = 0;
for (E& e: G[u]) {
int v = e.to;
if (vis[v] || v == fa) continue;
get_dep(v, u, d + e.d);
md[u] = max(md[u], md[v] + 1);

}
}
struct P {
int w;
LL s
}5
using VP = vector<P>;
struct R {
VP *rt, *rt2;
int dep;
15

VP pool[N << 1], *pit = pool;
vector<R> tr[N];

void go(int u, int fa, VP*x rt, VPx rt2) {
tr[u].push_back({rt, rt2, dep[ul});
for (E& e: G[u]) {
int v = e.to;
if (v == fa || vis[v]) continue;
go(v, u, rt, rt2);

}

void dfs(int u) {
u = get_rt(u);
vis[u] = true;
get_dep(u, -1, 0);
VPx rt = pit++; tr[u].push_back({rt, nullptr, 0});
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for (E& e: G[u]) {
int v = e.to;
if (vis[v]) continue;
go(v, u, rt, pit++);
dfs(v);

}
bool cmp(const P& a, const P& b) { return a.w < b.w; }

LL query(VP& p, int d, int 1, 1int r) {
1 = lower_bound(p.begin(), p.end(), P{l, -1}, cmp) - p.begin();
r = upper_bound(p.begin(), p.end(), P{r, -1}, cmp) - p.begin() - 1;
return p[r]l.s - p[l1 - 1].s + ILL » (r = 1 + 1) * d;

int main() {
cin >> n >> Q >> A;
FOR (i, 1, n + 1) scanf("%d", &w[i]);
FOR (_, 1, n) {
int u, v, d; scanf("%d%d%d", &u, &v, &d);
G[u].push_back({v, d}); G[v].push_back({u, d});
}
dfs(1);
FOR (i, 1, n + 1)
for (R& x: tr[i]) {
x.rt->push_back({w[i], x.dep});
if (x.rt2) x.rt2->push_back({w[i], x.depl});
}
FOR (it, pool, pit) {
it->push_back({-INF, 03});
sort(it->begin(), it->end(), cmp);
FOR (i, 1, it->size())
(*xit)[1].s += (*xit)[i - 1].s;
}
while (Q--) {
int u; LL a, b; scanf("%d%lld%lld", &u, &a, &b);
a = (a+ans) % A; b = (b + ans) % A;
int 1 = min(a, b), r = max(a, b);
ans = 0;
for (R& x: tr[ul]) {
ans += query(x(x.rt), x.dep, 1, r);
if (x.rt2) ans -= query(*(x.rt2), x.dep, 1, r);
}
printf("%lld\n", ans);

PRER 7

o WAL FEENE = clk
o il hld::predfs(1l, 1); hld::dfs(1, 1);

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;

56



if (son[u] != -1) dfs(son[u], tp);
for (int& v: G[u])
if (v != fa[u] && v != son[u]) dfs(v, v);
out[u] = clk;
}
template<typename T>
int go(int u, int v, T&& f = [](int, int) {}) {
int uu = top[u], vv = top[v];
while (uu != vv) {

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

f(idx[uul, didx[ul);
u = faluul; uu = topl[ul;
}
if (depl[u] < dep[v]) swap(u, v);
// choose one
// f(idx[v], idx[u]);
// if (u != v) f(idx[v] + 1, idx[u]);
return v;

}
int up(int u, int d) {
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 £ rt WIEDILTFH PR

while (top[u] != top[rt]) {

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

}

return ridx[idx[rt] + 1];

oy DL

o FUNEZE = BORILELEL
o HRIHNIER = THRE - Z o B LR
o DAG R/N#RE I = 4580 - U5 =0 B IEECEL

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

o THERAMSEREILE KM (O(n))

namespace R {
const int M = 400 + 5;
const int INF = 2E9;
int n;
int w[M][M], kx[M], ky[M], py[M], vy[M], s1k[M], pre[M];

LL KM() {
FOR (i, 1, n + 1)
FOR (j, 1, n + 1)
kx[1] = max(kx[i], wlil[j]);
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] = 13 py[kl; k = p) {
int d = INF;
vy[k] = 13
int x = py[k];
FOR (j, 1, n + 1)
if (lvy[3D) {
int t = kx[x] + ky[3] - w[x][3];

if (t < slk[j]) { slk[j] = t; pre[j] = k; }

if (slk[j] < d) { d = slk[jl; p = j; }
}
FOR (j, @, n + 1)
if (vy[3il) { kx[py[jl] -= d; ky[j] += d; }
else slk[j] -= d;

}

for (5 k; k = pre[k]) py[k] = pylpre[k]l];
}
LL ans = 0;

FOR (i, 1, n + 1) ans += kx[i] + ky[i];
return ans;

HE B

void go(vector<int>& V, int& k) {
int u = V[k]; f[u]l = 0;
dbg(u, k);
for (auto& e: G[u]) {
int v = e.to;
if (v == pal[u][0]) continue;
while (k + 1 < V.size()) {
int to = V[k + 1]}
if (in[to] <= out[v]) {
go(V, ++k);
if (key[to]) f[u] += w[to];
else flu] += min(f[to], (LL)w[to]);
} else break;
}
}
dbg(u, f[ul);
}
inline bool cmp(int a, int b) { return in[a] < in[b]; }
LL solve(vector<int>& V) {
static vector<int> a; a.clear();
for (int& x: V) a.push_back(x);
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sort(a.begin(), a.end(), cmp);
FOR (i, 1, a.size())

a.push_back(lca(a[i], a[i - 11));
a.push_back(1);
sort(a.begin(), a.end(), cmp);
a.erase(unique(a.begin(), a.end()), a.end());
dbg(a);
int tmp; go(a, tmp = 0);
return f[1];

¢ A CRd

int S[N << 1], top;
Edge edges[N << 1];
set<int> G[N];

void DFS(int u) {

S[top++] = u;

for (int eid: G[u]) {
int v = edges[eid].get_other(u);
G[u].erase(eid);
G[v].erase(eid);
DFS(v);
return;

}

void fleury(int start) {
int u = start;
top = 0; path.clear();
S[top++] = u;
while (top) {
u = S[--topl;
if (!G[u].empty())
DFS(u);
else path.push_back(u);

MEME TS 2-SAT

int n, m;
vector<int> G[N], rG[N], vs;
int used[N], cmp[N];

void add_edge(int from, int to) {
G[from].push_back(to);
rG[to] .push_back(from);

}

void dfs(int v) {
used[v] = true;
for (int u: G[v]) {
if (lused[u])
dfs(u);
}
vs.push_back(v);

}

void rdfs(int v, int k) {
used[v] = true;
cmp[v] = k;
for (int u: rG[v])
if (lused[u])
rdfs(u, k);
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int scc() {

memset(used, 0, sizeof(used));

vs.clear();

for (int v = 0; v < nj; ++v)
if (lused[v]) dfs(v);

memset(used, 0, sizeof(used));

int k = 03

for (int i = (int) vs.size() - 1; i >= 0; --1)
if (lused[vs[i]]) rdfs(vs[i], k++);

return k;

int main() {
cin >> n >> m;
n x= 23
for (int i = 0; 1 < m; ++i) {
int a, b; cin >> a >> b;
add_edge(a - 1, (b - 1) » 1);
add_edge(b - 1, (a - 1) " 1);
}
scc();
for (int i = 0; i < n; i +=2) {
if (cmp[i] == cmp[i + 1]) {
puts("NIE");
return 0;
}
}
for (int i = 0; i < n; i +=2) {
if (cmp[i] > cmp[i + 1]) printf("%d\n", i + 1);
else printf("%d\n", i + 2);

itHEy

vector<int> toporder(int n) {
vector<int> orders;
queue<int> q;
for (int i = 0; i < n; i++)
if (!degl[i]) {
q.push(i);
orders.push_back(i);
}
while (!q.empty()) {
int u = gq.front(); q.pop();
for (int v: G[u])
if (!--deg[v]) {
q.push(v);
orders.push_back(v);
}
}

return orders;

— i PLAC

WER, Z2E O(n®),

int n;

vector<int> G[N];

int fa[N], mt[N], pre[N], mk[N];
int lca_clk, lca_mk[N];
pair<int, int> ce[N];

void connect(int u, 1dint v) {
mtlu] = v;
mt[v] = u;
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}
int find(int

x) { return x ==

void flip(int s, int u) {

if (s ==
if (mk[u
int
flip
flip
conn
} else {
flip
conn

}

int get_lca(

lca_clk+
for (u =
if (
lca_
if (
lca_
}

}

void access(int u, int p, const pair<int, int>& c, vector<int>& q) {

u) return;
1==2){
vl =
(mtful, v1);
(s, v2);
ect(vl, v2);

(s, pre[mt[ull);
ect(pre[mt[ull, mt[u]);

int u, int v) {
+5

fa[x] ? x :

fa[x] = find(fa[x]); }

celu].first, v2 = cel[u].second;

find(preful), v = find(prel[v])) {

find(u), v = find(v); ; u =
u && lca_mk[u] == lca_clk) return u;
mk[u] = lca_clk;
v && lca_mk[v] == lca_clk) return v;
mk[v] = lca_clk;

for (u = find(u); u != p; u = find(prel[ul)) {
if (mk[u] == 2) {
celu] = c;
g.push_back(u);
}
fa[find(u)] = find(p);
}
}
bool aug(int s) {
fill(mk, mk + n + 1, 0);
fill(pre, pre + n + 1, 0);
jota(fa, fa + n + 1, 0);
vector<int> q = {s};
mk[s] = 1;
int t = 0

for (int t = 0; t < (int) qg.size(); ++t) {

// q
int
for

}
}

size can be changed
u = qltl;
(int &v: G[ul]) {

if (find(v) == find(u)) continue;

if (Imk[v] && !'mt[v]) {
flip(s, u);
connect(u, Vv);
return true;

} else if (!mk[v]) {
int w = mt[v];
mk[v] = 2; mk[w] = 1;
prefw] = v; prelv] = u;
q.push_back(w);

} else if (mk[find(v)]
int p = get_lca(u, v);
access(u, p, {u, v}, q);
access(v, p, {v, u}, q);

return false;

}

int match()
fill(mt
lca_clk
int ans

== 1) {

61



aoa w N e

FOR (i, 1, n + 1)
if (Imt[i]) ans += aug(i);
return ans;

int main() {
int m; cin >> n >> m;
while (m—-) {
int u, v; scanf("%d%d", &u, &v);
G[u].push_back(v); G[v].push_back(u);

}
printf("%d\n", match());
FOR (i, 1, n + 1) printf("%d%c", mt[i], i == _i - 1 ? "\n'
return 0;
}
Tarjan
HL
o HIMrHI s
o FERERRENEE
int dfn[N], low[N], clk;
void init() { clk = 0; memset(dfn, 0, sizeof dfn); }
void tarjan(int u, int 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) // ...
}
W
o FRIFREEEMNED
int dfn[N], low[N], clk;
void init() { memset(dfn, 0, sizeof dfn); clk = 0; }
void tarjan(int u, int fa) {
Tow[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) // ...
Tow[u] = min(low[u], low[v]);

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

ST 53 Bk A

int lTow[N], dfn[N], clk, B, b1l[N];
vector<int> bcc[N];

void init() { B = clk = 0; memset(dfn, 0, sizeof dfn); }

void tarjan(int u) {
static int st[N], p;
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static bool in[N];
dfnfu] = low[u] = ++clk;
stlp+t+] = 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;
b1[x] = B; bcc[B].push_back(x);
if (x == u) break;
}

++B}

N i /) SR T b

o BUEHFFWIE

o KL ARIT CEEFARFEETTH), AL R <= 1080498

struct E { int to, nxt; } e[N];

int hd[N], ecnt;

void addedge(int u, 1int v) {
elecnt] = {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 1init() {
memset(vise, 0, sizeof vise);
memset(hd, -1, sizeof hd);
memset(dfn, 0, sizeof dfn);
memset(bno, -1, sizeof bno);
B = clk = ecnt = 0;

}

void tarjan(int u, dint feid) {
static int st[N], p;
static auto add = [&](int x) {

if (bno[x] != B) { bno[x] = B; bc[B].push_back(x); }

}s

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

for (int i = hd[u]; ~i; i = e[i].nxt) {
if ((feid » i) == 1) continue;

if (!vise[i]) { stlp++] = i; vise[i] = vise[i " 1] = true; }

int v = e[i].to;

if (!dfn[v]) {
tarjan(v, 1);
Tow[u] = min(low[u], low[v]);
if (low[v] >= dfn[u]) {

bc[B].clear(); be[B].clear();

while (1) {
int eid = st[--p];

add(e[eid].to); add(e[eid " 1].to);

be[B].push_back(eid);

if ((eid * i) <= 1) break;

}

++B;

}

} else low[u] = min(low[u], dfn[v]);
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o AT 74
o NZEDIIHE X2

vector<int> G[N];
int nn;

struct E { int to, nxt; };
namespace C {
E e[N x 2];
int hd[N], ecnt;
void addedge(int u, int v) {
e[ecnt] = {v, hd[ul};
hd[u] = ecnt++;
}
int idx[N], clk, fa[N];
bool ring[N];

void init() { ecnt = 0; memset(hd, -1, sizeof hd); clk = 0; }

void dfs(int u, int feid) {
idx[u] = ++clk;
for (int i = hd[u]; ~i; i = e[i]l.nxt) {
if ((i » feid) == 1) continue;
int v = e[i].to;
if (lddx[v]) {
fal[v] = u; ring[u] = false;
dfs(v, 1i);

if (!ringlul) { G[ul.push_back(v); G[v].push_back(u); }

} else if (didx[v] < didx[u]) {

++nn;

G[nn].push_back(v); G[v].push_back(nn); // TR (e i i

for (int x = u; x != v; x = fa[x]) {
ring[x] = true;
G[nn].push_back(x); G[x].push_back(nn);
}

ring[v] = true;

B/ MY TEE

=BG,

vector<E> edges;
int in[N], id[N], pre[N], vis[N];
// a copy of n is needed
LL z1_tree(int rt, int n) {
LL ans = 03
int v, _n = n;
while (1) {
fill(in, in + n, INF);
for (E &e: edges) {
if (e.u != e.v && e.w < in[e.v]) {
pre[e.v] = e.u;
infe.v] = e.w;

}
}
FOR (i, 0, n) if (i != rt && in[i] == INF) return -1;
int tn = 0;
fill(id, id + _n, -1); fill(vis, vis + _n, -1);
in[rt] = 0

FOR (i, 0, n) {
ans += in[v = i];
while (vis[v] != i && id[v] == -1 && v != rt) {
vis[v] = i; v = pre[v];
}
if (v = rt && dd[v] == -1) {
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for (int u = pre[v]; u != v; u = pre[u]) id[u] = tn;
id[v] = tn++;

}
}
if (tn == 0) break;
FOR (i, 0, n) if (id[i] == -1) 4d[i] = tn++;

for (int i = 0; i < (int) edges.size(); ) {
auto &e = edges[i];

vV = e.v;
e.u = id[e.u]; e.v = 1id[e.v];
if (e.u != e.v) { e.w —= dn[v]; i++; }
else { swap(e, edges.back()); edges.pop_back(); }
}
n = tn; rt = id[rt];
}
return ans;
}
For eI

ARG ANVERA m MR A AR, SNGRE 2, — 2, < b ATARBUG R P A RS P = R %
d, —dy < w, .. FE—238 (i, b)) B,

HREGATE BRI ERZNE, HAEIERIEEAK 0, ML,
HREER RS HAERIZRATRER, WEREIS SR oo, IR,

=i, Pk
[Ly=78

FRIZAEAVUICIA, BERGIHEESRANR b L, BEKEER o, REHCESHHNR v, REHERCSITH L v KNS5 v
R, XL BRMATRENN b /=, AN — D EESRIT R Z 8 b P2/ DR, ERM_EHHEERE, REHEERN—,

BOB5E w25, ARSI — R 7 R B O RAT 7
(T, SHESHENERATETERRRERE V2m D FIERE O(my/m).

LL cycle4() {
LL ans = 03
jota(kth, kth + n + 1, 0);
sort(kth, kth + n, [&](int x, int y) { return deg[x] < deglyl; });
FOR (i, 1, n + 1) rk[kth[i]] = 1;
FOR (u, 1, n + 1)
for (int v: G[u])
if (rk[v] > rk[u]) key[u].push_back(v);
FOR (u, 1, n + 1) {
for (int v: G[u])
for (int w: key[v])
if (rk[w] > rk[u]) ans += cnt[w]++;
for (int v: G[u])
for (int w: key[v])
if (rk[w] > rk[u]) --cnt[w];
}

return ans;

=ik
KR BUIENNT /m FTENE /m B9, IIRE S HE R =IO T IR, BREBCEMAILATT, hF— R

B /m, DR EROS /m R, BRI O(my/m). FRRESHE KA =T, MR /m A, B
IS ZE A O(my/m).
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KT RETRL (u,v), MR d, < d,, PLEEED (u,0), SUEED (v,u). FEERSRE = CRTH, REREE 2,
[ @ S = TE RN, RIS B RTINS y, I (2, y) REELIIT, SZ2EHE O(my/m).

int cycle3() {
int ans = 0;
for (E &e: edges) { degle.u]++; deg[e.v]++; }
for (E &e: edges) {
if (degle.u] < degl[e.v] || (deg[e.u] == deg[e.v] && e.u < e.v))
G[e.u].push_back(e.v);
else G[e.v].push_back(e.u);
}

FOR (x, 1, n + 1) {

for (int y: G[x]) ply]l = x;

for (int y: G[x]) for (int z: G[y]) if (p[z] == x) ans++;
}

return ans;

SCHCH

o semi[x] PHEH (GLZE v WL 2, BEAZ 2 Ml o ZAAIR LA RmENRE « B RFPRER/NY)
o idom[x] BILNER (BURRERAKMRE] x K242 R)

vector<int> G[N], rG[NJ;
vector<int> dt[N];

namespace tl{

int fa[N], idx[N], clk, ridx[N];
int c[N], best[N], semi[N], idom[N];
void init(int n) {
clk = 0
fill(c, ¢ + n + 1, -1);
FOR (i, 1, n + 1) dt[i].clear();
FOR (i, 1, n + 1) semi[i] = best[i] = 1i;
fill(idx, idx + n + 1, 0);
}
void dfs(int u) {
idx[u] = ++clk; ridx[clk] = u;
for (int& v: G[u]) if (!idx[v]) { fa[v] = u; dfs(v); }

}
int fix(int x) {
if (c[x] == -1) return x;
int &f = c[x], rt = fix(f);
if (idx[semi[best[x]]] > idx[semi[best[f]]]) best[x] = best[f];
return f = rt;
}
void go(int rt) {

dfs(rt);
FORD (i, clk, 1) {
int x = ridx[i], mn = clk + 1;
for (int& u: rG[x]) {
if (!idx[u]) continue; // WIREARERNAITA A
fix(u); mn = min(mn, idx[semi[best[u]l]l]);
}
c[x] = fa[x];
dt[semi[x] = ridx[mn]].push_back(x);
x = ridx[i - 1];
for (int& u: dt[x]) {
fix(u);
if (semi[best[u]] != x) idom[u] = best[u];
else idom[u] = x;
}
dt[x].clear();

FOR (i, 2, clk + 1) {
int u = ridx[i];
if (idom[u] != semi[u]) didom[u] = didom[idom[u]];
dt[idom[u]].push_back(u);
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48

49

RECYIRC]

i JIR

#define yl1

#define nxt(i) ((i + 1) % s.size())

N5

yyl

typedef double LD;
const LD PI = 3.14159265358979323846;
const LD eps = 1E-10;
int sgn(LD x) { return fabs(x) < eps ? 0 :

struct L;
struct P;

typedef P V;

struct P {

LD x, y;
explicit P(LD x = 0, LD y =
explicit P(const L& 1);

}s
struct L {

P s, t;

LO {3
L(P s,
}s

P operator
P operator
P operator
P operator
i

>

P t): s(s),

+ (const P&
- (const P&
* (const P&
/ (const P&

nline bool operator <

return sgn(a.x - b.

}

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

t(t) {1

0):

(x >0 21 : -1); }

x(x), y(y) {}

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) {

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

x) <0 ||

P::P(const L& 1) { *this = 1.t - 1l.s; }
ostream &operator << (ostream &os, const P &p) {
return (OS << n(u << p.x << u’n << p.y << n)u);

}

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

}

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

/)

= sgn(p.x),
>0 && y >=
<=0 &&y >
<0 && y <=

A
// BIR
int quad(P p) {
int x
if (x
if (x
if (x
if (x

>= 0 && y <

assert(0);

}

y = sgn(p.y);

0) return
0) return
0) return
0) return

// AGER T2 SAERTA R — SR
struct cmp_angle {

P p;

13

23
33
43

bool operator () (const P& a, const P&

b)

p.y * p.y); }

b.x + a.y » b.y; }

b.y - a.y x b.x; }

P()) { return det(s - o, t - 0); }

{
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// 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);

53

// REVAT
bool parallel(const L& a, const L& b) {
return !sgn(det(P(a), P(b)));
}
// BRIEGHSE
bool 1_eq(const L& a, const L& b) {
return parallel(a, b) && parallel(L(a.s, b.t), L(b.s, a.t));
}
// WREGEEE 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)); }
P RotateCCW90(const P& p) { return P(-p.y, p.x); 1}
P RotateCW90(const P& p) { return P(p.y, -p.x); }
// LKA
V normal(const V& v) { return V(-v.y, v.x) / dist(v); }

N5

// RIEZLE LR <= 0 BE&uA < 0 NIAEE
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;

}

// HEIELIEE

LD dist_to_line(const P& p, const L& 1) {
return fabs(cross(l.s, 1.t, p)) / dist(l);

}

// BRI

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);

sk

// RELLZ HERLERIEGH

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 * s1) / (s2 - sl);

}

// TSI

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;

}

// BREBMELZESER 1 = HBid, 2 = AHE

int s_1_cross(const L& seg, const L& line) {
int d1 = 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;
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// REZZ 1 = BE, 2 = ARE
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;

ESu7
[N )

typedef vector<P> S;

// REBGTEZIEH 0 = fEAM 1 = fENEE -1 = fER b
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 e s
LD polygon_area(const S& s) {
LD ret = 0;
FOR (i, 1, (LL)s.size() - 1)
ret += cross(s[i], s[i + 11, s[0]);
return ret / 2;
}
// FEN SARRTDAES < 0 M EAIBVAER, <= 0 NIAHE
// 2R ST
const int MAX_N = 1000;
S convex_hull(S& s) {
// assert(s.size() >= 3);
sort(s.begin(), s.end());
S ret(MAX_N % 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];
}
int k = sz;
FORD (i, (LL)s.size() - 2, -1) {
while (sz > k && sgn(cross(ret[sz - 1], s[i], ret[sz - 2])) < 0) --sz;
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();
c =c+ (p[il + pli1) * (plil.x * p[F].y - p[3].x * p[il.y);
}

return c / scale;
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LD rotatingCalipers(vector<P>& qgs) {
int n = gs.size();
if (n == 2)
return dist(qs[0] - qs[1]);
int i = 0, j = 03
FOR (k, 0, n) {
if (1(qs[i] < gs[k1)) i = k;
if (gs[j] < gslkl) j = k;
}
LD res = 0;
int si = i, sj = j;
while (i !=sj || j != si) {
res = max(res, dist(qs[i]l - qs[jl1));
if (sgn(cross(qs[(i+1)%n] - gs[i], qs[(j+1)%n] - gs[j1)) < 0)
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));

Y

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); }
Y;  // BRhaEER

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

15

ZRORIED

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

Bz, BREZE A

o [EIFIZRAN 2 s T IRV Z NN £

vector<P> c_1_intersection(const L& 1, const C& c) {
vector<P> ret;
Pb(l), a=1l.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 + RotateCCW90(v) * y);

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

return ret;

[FEhAL e SN

// 1: W& 2: WY 3: MR 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;

71



5 20825

}

e HDU 5130
o TERMUN SN EE (T REZIALHE)

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 % PI) th -= 2 * PI;

th = min(th, 2 » PI - th);

return

r*r *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 * 1inb) {

auto cr = p_on_seg(p[0], L(a, b)) ? p[0] : p[1l];
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[l], b,

+ 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
FOR (i

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

3

return

= 0; int n = poly.size();
> 0, n) |

ret;

B EBIL. mE

SPOJ: CIRU, EOJ: 284
o JiA 1 HAE O(n’logn), BAHEUN, (RIERHMEERZ,

o fLm? AR,

o JEl ERMBLIHITY) N, RN 2R,
o LRI AT DABERL, SRR,

inline LD rt(LD x) { return sgn(x) == 0 ? 0 : sqrt(x); }
inline LD sq(LD x) { return x * x; }

// B
// WA x EEdE, EPUE " OBER

// BN b
// VARIAEERIE

e

AL R EIARRR, AESTIETERIE

C.X = X.r <= xl < xr <= c.y + x.r

// t =1 FEN t = -1 LR

struct CV {
LD yl, yr, ym; C o; 1int type;
cvO {1
CvV(LD yl, LD yr, LD ym, C c, int t)

};

: yU(yl), yr(yr), ym(ym), type(t), o(c) {}
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// SHBEREL SRIE AR

pair<LD, LD> c_point_eval(const C& c, LD x) {
LD d = fabs(c.p.x - x), h = rt(sq(c.r) - sq(d));
return {c.p.y - h, c.p.y + h};

}

// #iE L REET

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(yll, yrl, yml, c, 1), CV(yl2, yr2, ym2, c, -1)};

}

// BRI G —Y] R PRI SR 22 A AZ Y

bool operator < (const CV& a, const CV& b) { return a.ym < b.ym; }

/7 VHELIRISIURTZE F2 R 5Tt s S AL B 358 P Pl T A TR
LD cv_area(const CV& v, LD x1, LD xr) {
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 * 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 (j, 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(), []I(LD x, LD y)
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];

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); intv.push_back(t.second);

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

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

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

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

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

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

cc += intv[i].type;

return ans;

o A 2: HZE O(n?logn),

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

o JREE: WNFTRETZ—NABINZIOE + /5T 5. KENTEMEZARTROSTE, HEMZILEAEEH,
o [AIRERT DUBESGAREATHE 7y, HTRERK, EOEE kb REE,
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o WE. WYL FA—1REER, WBHEFERHREE,
o THEHHELE k HE %,

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

// p SR T ELOR AR
// a fElE ERY atan2 [-PI, PI]

struct CP {

P p; LD a; 1int t;

cPO) {}

CP(P p, LD a, int t): p(p), a(a), t(t) {}
}s;

bool operator < (const CP& u, const CP& v) { return u.a < v.a; }
LD cv_area(LD r, const CP& ql, const CP& qg2) {

return (r x r * (g2.a - ql.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) {
// FBHEFERE RIS S RS — 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) // ZREH—AHEEE, FTHE =2

belong_to++;
continue;
}
auto its = c_c_intersection(c, cs[j]);
if (dits.size() == 2) {
Pp =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;
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 - 11, ev[jl);
cc += ev[j].t;
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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[i]l, {c, r})) {
c = a[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})) {
c = compute_circle_center(al[i], al[jl, alkl);
r dist(al[k] - c);

}
}
}
return {c, r};
}
[B2 ¥y 52

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;

=4EIHRI L

struct P;
struct L;
typedef P V;

struct P {

LD x, vy, z;

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

explicit P(const L& 1);

}s
struct L {

P s, t;

LO {3

L(P s, P t): s(s), t(t) {}
}s
struct F {

P a, b, c;

FO {3

F(P a, P b, Pc): a(a), b(b), c(c) {3}
}s
P operator + (const P& a, const P& b) { return P(a.x + b.x, a.y + b.y,
P operator - (const P& a, const P& b) { return P(a.x - b.x, a.y - b.y,
P operator * (const P& a, LD k) { return P(a.x * k, a.y * k, a.z * k);
P operator / (const P& a, LD k) { return P(a.x / k, a.y / k, a.z / k);
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inline 1int operator < (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 ||
(sgn(a.y - b.y) == 0 && sgn(a.z - b.z) < 0)));
}
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 = 1.t - 1l.s; }
ostream &operator << (ostream &os, const P &p) {
return (OS << ||(ll << p-X << II’H << p.y << |l,ll << p-Z << II)H);
}
istream &operator >> (istream &is, P &p) {
return (is >> p.x >> p.y >> p.z);

}

/e e
LD dist2(const P& p) { return p.x * p.x + p.y * p.y + p.z * p.z; }
LD dist(const P& p) { return sqrt(dist2(p)); }
LD dot(const V& a, const V& b) { return a.x * b.x + a.y *x b.y + a.z * b.z; }
P cross(const P& v, const P& w) {

return P(V.y * W.Z - V.Z * W.Y, V.Z * W.X — V.X * W.Z, V.X * W.Y — V.y * W.X);
}

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

ek

// WilEEEE e g0E
// axis = 0 %% x M
// axis = 1 % y Hh
// axis = 2 % z
P rotation(const P& p, const LD& r, int axis = 0) {
if (axis == 0)
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 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 SRR FORBERH
// RN
P rotation(const P& p, const LD& r, const P& n) {
LD ¢ = cos(r), s = sin(r), X = n.x, y = n.y, z = n.z;
// dbg(c, s);
return P((x *» x * (1 - ¢c) +c¢c) *x p.x + (x *y * (1L - c) +z*xs) *xp.y+ (x*zx(1L-c)-y*s)*p.z,
(x xy* (1 -¢c)-zxs) xpx+(yxy=*(lL-c)+c)xpy+ (yxzx*(l-c)+x=x*s)x*p.z,
(x xz*x (L -c) +y *s) xp.x+ (y*rxzx* (lL-c)-x*s8)*xpy+(z*zx*(1L-c)+c)x*p.z);

£, T

PRBURE M, AT AZRGHE T,

// RIELREE <= 0 HEIE < 0 WAESE
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;
}
// REIELEE
LD dist_to_line(const P& p, const L& 1) {
return dist(cross(l.s - p, 1.t - p)) / dist(l);
}
// HREILREE RS
LD dist_to_seg(const P& p, const L& 1) {
if (l.s == 1.t) return dist(p - 1.s);
Vvs=p-1ls, vt = p - L.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 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; }

// FINRTERBSRM MRS LRIl 0 AR X
int opposite_side(const P& u, const P& v, const L& 1) {

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

bool parallel(const L& a, const L& b) { return !sgn(dist2(cross(P(a), P(b)))); }
// REHHAZ
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);

(Wil

MEER, SOR T RRATELRE, SRAEIEREI RIS AR — N, RBAZIHI BT, REEGRREA, REEET
o X a7 RN AL,

1 RO, RS,
2. WRRAENESL, IRARENTA FENE BT 2B TN TR SR AT WAL, POARERA B P AT = By
AR,

struct FT {

int a, b, c;

FTO {3}

FT(int a, int b, int c¢) : a(a), b(b), c(c) { }
15

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[@], p[1]))) continue;
swap(p[il, p[2]);
FOR (j, i + 1, p.size())
if (sgn(mix(p[1] - pl[o], p[2] - p[1], p[j] - plo]))) {
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 - plv], plb]l - plvl, plc]l - plv])) < 0) {
mk[a][b] = mk[b][a] = v;
mk[b][c] = mk[c][b] = v;
mk[c][a]l = mk[al[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;
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);
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}
}
vector<F> out;
FOR (i, 0, face.size())
out.emplace_back(p[face[i].a], p[face[i].b], pl[face[i]l.c]);
return out;

TrEH
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o NS EMNIANEEEMEH L MUSAIES A —EURIRES (& last 8 1), FIAERRMEF. H len 25T R,
o FIFEKRMIEEMH map,

o Hf b dp WHERAS (root #l null),

e rsort A a BIHFVF (1, sz)

namespace sam {
const int M = N << 1;
int t[M][26], len[M] = {-1}, fa[M], sz = 2, last = 1;
void init() { memset(t, 0, (sz + 10) * sizeof t[0]); sz = 2; last = 1; }
void ins(int ch) {
int p = last, np = last = sz++;
len[np] = len[p] + 1;
for (5 p && !tlpllch]l; p = fal[p]l) tlp]lch] = np;
if (!p) { fa[np] = 1; return; }
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int q = tlpllchl;
if (len[p] + 1 == len[q]) falnp] = g3
else {
int nq = sz++; len[nq] = len[p] + 1;
memcpy (t[nql, tlql, sizeof t[0]);
falnql = fal[ql;
falnp]l = falql = nq;

for (5 tlpllch]l == q; p = fa[p]) tlpllch] = ng;

}

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

o HJ RSB

int t[M][26], len[M] = {-1}, fa[M], sz = 2, last = 1;
LL cnt[M][2];
void ins(int ch, int id) {
int p = last, np = 0, ng = 0, q = -1
if (!tlpllchl) {
np = sz++;
len[np] = len[p] + 1;

for (; p & !t[pllchl; p = falpl) tlpllch] = np;

}
if (!p) falnp] = 1;
else {
q = tlpllchl;
if (len[p] + 1 == len[q]) fa[np] = q;
else {
ng = sz++; len[ng] = len[p] + 1;
memcpy (t[nq]l, t[ql, sizeof t[0]);
falnql = falql;
falnp] = falql = nq;
for (5 tlpllch] == q; p = falpl) tlpllch] = nq;
}
}

last = np ? np : nq ? nq : q;
cnt[last] [id] = 1;

o HZF AL RSN T R A
o rsort2 BAY a NEMINE, TWEMINFM AR B

void ins(int ch, int pp) {
int p = last, np = last = sz++;
len[np] = len[p] + 1; one[np] = pos[np] = pp;
for (; p && !t[p]llch]; p = falpl) tlpllch] = np;
if (!p) { falnp]l = 1; return; }
int q = tlpllchl;
if (len[q] == len[p] + 1) falnp] = q;
else {
int nq = sz++; len[ngq] = len[p] + 1; one[nq]
memcpy (t[ngql, t[ql, sizeof t[0]);
falnq]l = falql;
falgq]l = falnp]l = nq;

one[q];

for (5 p & t[pllch] == q; p = fa[p]) t[pllch] = nq;

int up[M], c[256] = {2}, a[M];
void rsort2() {
FOR (i, 1, 256) c[i] = 0;
FOR (i, 2, sz) up[i] = s[one[i] + len[fa[i]]l];
FOR (i, 2, sz) clup[ill++;
FOR (i, 1, 256) c[i] += c[i - 1];
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FOR (i, 2, sz) a[--cl[up[ill] = i;
FOR (i, 2, sz) G[fa[a[i]]].push_back(a[i]);

o SURREINIEIERN, WIUFAEA

int t[M][26], len[M] = {0}, fa[M], sz = 2, last = 1;
char* one[M];
void ins(int ch, charx pp) {
int p = last, np = 0, nqg = 0, q = -1}
if (!tlpllch]) {
np = sz++; one[np] = pp;
len[np] = len[p] + 1;
for (; p && !tlpllch]l; p = fa[p]) tlp]lch] = np;

}
if (!p) falnp] = 1;
else {
q = tlpllchl;
if (len[p] + 1 == len[q]) falnp] = q;
else {
ng = sz++; len[ng] = len[p] + 1; one[nq] = onel[q];
memcpy (t[nql, t[ql, sizeof t[0]);
falnq]l = falql;
falnp] = falql = nq;
for (5 tlpllch] == q; p = fa[p]) tlpllch] = ng;
}
}

last = np ? np : nq ? nq : q;
}
int up[M], c[256] = {2}, aa[M];
vector<int> G[M];
void rsort() {

FOR (i, 1, 256) c[i] = 0}

FOR (i, 2, sz) up[i] = x(one[i] + len[fal[ill);

FOR (i, 2, sz) clup[i]l]l++;

FOR (i, 1, 256) c[i] += c[i - 1];

FOR (i, 2, sz) aal[--cl[up[ill] = i;

FOR (i, 2, sz) G[fal[aa[i]]].push_back(aal[i]);
}

o [Lfd

int u = 1, 1 = 0
FOR (i, 0, strlen(s)) {
int ch = s[i] - 'a';
while (u && !t[u]l[ch]) { u = fa[ul; 1 = len[u]; }
++1; u = t[ullch];
if (lu) u = 1;
if (1) // do something...

o FRELTFHIRES

int get_state(int 1, 1int r) {
int u = rpos[r], s = r - 1 + 1;
FORD (i, SP - 1, -1) 1if (len[palu]l[i]l] >= s) u = palul[il;
return u;

e fii& LCT

namespace lct_sam {
extern struct P *const null;
const int M = N;
struct P {
P xfa, xls, *rs;
int last;

bool has_fa() { return fa->1s == this || fa->rs == this; }

bool d() { return fa->1s == this; }
Px& c(bool x) { return x ? 1s : rs; }
Px up() { return this; }

void down() {
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if (1s != null) ls->last = last;
if (rs != null) rs->last = last;
}
void all_down() { if (has_fa()) fa->all_down(); down(); 3}
} xconst null = new P{0, 0, 0, 0}, pool[M], *pit = pool;
Px G[NT;
int t[M][26], len[M] = {-1}, fa[M], sz = 2, last = 1;

void rot(P*x o) {
bool dd = o->d();
P xf = o->fa, *t = o->c(!dd);
if (f->has_fa()) f->fa->c(f->d()) = o; o->fa = f->fa;
if (t !'= null) t->fa = f; f->c(dd) = t;
o->c(!dd) = f->up(); f->fa = o;
}
void splay(P* o) {
o->all_down();
while (o->has_fa()) {
if (o->fa->has_fa())
rot(o->d() » o->fa->d() ? o : o->fa);
rot(o);
}
o—>up();
}
void access(int last, Px u, Px v = null) {
if (u == null) { v->last = last; return; }
splay(u);
P *xt = u;
while (t->1s != null) t = t->1s;
int L = len[fa[t - pool]] + 1, R = len[u - pool];

if (u->last) bit::add(u->last - R + 2, u->last - L + 2, 1);
else bit::add(1, 1, R - L + 1);
bit::add(last - R + 2, last - L + 2, -1);

u->rs = v;
access(last, u->up()->fa, u);
}
void insert(Px u, Px v, Px t) {
if (v != null) { splay(v); v->rs = null; }
splay (u);
u->fa = t; t->fa = v;

3

void 1ins(int ch, int pp) {
int p = last, np = last = sz++;
len[np] = len[p] + 1;
for (; p && !t[pllchl; p = falpl) tlpllch]l = np;
if (!p) falnp]l = 1;
else {
int q = t[pllchl;
if (len[p] + 1 == len[ql) { falnp] = q; G[npl->fa = G[ql; }
else {
int nq = sz++; len[nq] = len[p] + 1;
memcpy (t[nql, t[ql, sizeof t[0]);
insert(G[ql, G[falqll, G[nql);
G[ng]l->last = G[q]->last;
falnql = falql;
falnp] = falql = nq;
G[np]l->fa = G[nq]l;
for (; tlpllch] == q; p = falpl) tlpllch] = nq;
}
}
access(pp + 1, G[npl);
}

void init() {
++pit;
FOR (i, 1, N) {
G[i] = pit++;
G[i]->1s = G[i]->rs = G[i]->fa = null;
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G[1] = null;

[ER~4 =N

o num JEIZEE R R RIHTER AR SEZRA 8
o cnt BIXEE R AR B SCETE R R P A (M IIREL (R AR 1A A )

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]);

rs(n = 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 (!tlpllchl) {
int np = _new(len[p] + 2);
num[np] = num[fal[np] = t[get_fa(falpl)llch]l] + 1;
tlpllch] = np;
}
++cnt[last = t[p]llch]l];

manacher

int RL[N];
void manacher(intx 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 - ], r - 1);
else RL[i] = 1;
while (i - RL[i] >= 0 && i + RL[i] < n && a[i - RL[1]] == a[i + RL[1i]])
RL[T++;
if (RL[i] + 4 -1>r) {r=RL[i] +4d - 13 p = i3 }

}

FOR (i, 0, n) --RL[1i];
}
Ui

WET BERITR (D TLE),

#include <bits/stdc++.h>
using namespace std;

#define ENABLE_DOUBLE_HASH

typedef long long LL;
typedef unsigned long long ULL;
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const int x = 135;

const int N = 4e5 + 10;

const int pl = 1e9 + 7, p2 = 1le9 + 9;
ULL xp1[N], xp2[N], xp[N];

void init_xp() {
xplle] = xp2[0] = xp[0] = 1;
for (int i = 1; i < Nj; ++i) {
xpl[i] = xpl[i - 1] * x % pl;
xp2[i] = xp2[i - 1] * x % p2;
xp[i]l = xp[i - 11 * x;

}

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

ULL hash() {
length = strlen(s);
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("%1lu\n", h[j]);
}
return h[0];
}

// PECFHRIGT, FEHAGTFXE
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 1int 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;

3

bool match(ULL key) const {
if (!sorted) assert (0);
if (!subsize) return false;
return binary_search(hl, hl + subsize, key);
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115

void init(const char xt) {
length = strlen(t);
strcpy(s, t);

};

int LCP(const String &a, const String &b, int ai, int bi)
// Find LCP of alai...] and b[bi...]
int 1 = 0, r = min(a.length - ai, b.length - bi);
while (1 < r) {
int mid = (L + r + 1) / 23

if (a.get_substring_hash(ai, ai + mid) == b.get_substring_hash(bi, bi + mid))

1 = mid;
else r = mid - 1;
}

return 1;

int check(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; ++1)
if (!T.match(S.get_substring_hash(i, i + ans)))
return 1;
return 0;

int main() {
init_xp(); // DON'T FORGET TO DO THIS!

for (int tt = 1; tt <= kases; ++tt) {
scanf("%d", &n); scanf("%s", str);
S.init(str);
S.hash(); T.hash();

}
ZHEIS T

struct Hash2D { // 1-index
static const LL px = 131, py = 233, MOD = 998244353;
static LL pwx[N], pwy[N];
int a[N][N];
LL hv[N][N];
static void init_xp() {
pwx[0] = pwy[0] = 1;
FOR (i, 1, N) {
pwx[i] = pwx[i - 1] * px % MOD;
pwy[i] = pwy[i - 1] * py % MOD;
}
}
void init_hash(int n, int m) {
FOR (i, 1, n + 1) {
LL s = 03
FOR (3, 1, m + 1) {
s = (s » py + al[il[j]) % MOD;
hv[i][j] = (hv[i - 1]1[3] * px + s) % MOD;

}

}

}

LL h(int x, int y, int dx, int dy) {
XS Y
LL ret = hv[x + dx][y + dy] + hv[x][y] * pwx[dx] % MOD * pwy[dy]

- hv[x]ly + dyl = pwx[dx] - hv[x + dx][y] * pwy[dy];

return (ret % MOD + MOD) % MOD;

}

} ha, hb;

LL Hash2D::pwx[N], Hash2D::pwy[N];

{
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g E: O(Llog L); &I O(log L), suffix HAZHGFFIEE TR, suffix MREEH R ESEA.

#include <bits/stdc++.h>
using namespace std;

const int N = 2e5 + 10;
const int Nlog = 18;

struct SuffixArray {
const 1int L;
vector<vector<int> > Pj
vector<pair<pair<int, int>, int> > M;
int s[N], sa[N], rank[N], height[N];
// s: raw string
// sal[i]=k: s[k...L-1] ranks i (0 based)
// rank[i1]=k: the rank of s[i...L-1] is k (0 based)
// height[i] = lcp(sa[i-1], sa[i])

SuffixArray(const string &raw_s) : L(raw_s.length()),
for (int i = 0; 9 < L; i++)
P[O][1] = this->s[i] = dnt(raw_s[i]);

for (int skip = 1, level = 1; skip < L; skip *= 2, level++) {

P.push_back(vector<int>(L, 0));
for (int i = 0; i < L; i++)

M[i] = make_pair(make_pair(P[level - 1][1], i + skip < L ? P[level - 1][i + skip]

sort(M.begin(), M.end());
for (int i = 0; i < Lj i++)

P[level][M[i].second] = (i > 0 && M[i].first == M[i - 1].first) ? P[level][M[i - 1].second]

for (unsigned i = 0; i < P.back().size(); ++i) {
rank[i] = P.back()[i];
sal[rank[i]] = 1;

}
// This is a traditional way to calculate LCP

void getHeight() {
memset (height, 0, sizeof height);

int k = 0;

for (int i = 0; i < L; ++i) {
if (rank[i] == 0) continue;
if (k) k-—;

int j = sa[rank[i] - 1];

while (i + k < L & j + k < L && s[i + k] == s[j + k]) ++k;

height[rank[i]] = k;
}
rmg_init(height, L);
}

int f[N][Nlog];
inline int highbit(int x) {
return 31 - __builtin_clz(x);

}

int rmg_query(int x, int y) {

int p = highbit(y - x + 1)

return min(f{x]1[p]l, fly - (1 << p) + 11[p1);
}

// arr has to be 0 based
void rmg_init(int *arr, int length) {
for (int x = 0; x <= highbit(length); ++x)
for (int i = 0; i <= length - (1 << x); ++1)
if (1x) fLi1[x] = arr[il;
else f[i][x] = min(f[i]J[x - 1], f[i + (1

}

#ifdef NEW

P(1, vector<int>(L, 0)), M(L) {

{

<< (x = INIIx - 11D
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68 // returns the length of the longest common prefix of s[i...L-1] and s[j...L-1]

69 int LongestCommonPrefix(int i, int j) {

70 int len = 0;

71 if (i == j) return L - 1;

72 for (int k = (int) P.size() - 1; k >= 0 & & i < L & j < L; k--) {
7 if (PLkI[i] == PLKIL3]) {

74 i += 1 << kg

75 j o+= 1 << kg

76 len += 1 << k;

77 }

78 }

79 return len;

80 }

81 #else

82 int LongestCommonPrefix(int i, int j) {
83 // getHeight() must be called first
84 if (i == j) return L - 1;

85 if (i > j) swap(i, j);

86 return rmg_query(i + 1, j);

87 }

88 #endif

89

90 int checkNonOverlappingSubstring(int K) {
91 // check if there is two non-overlapping identical substring of length K
92 int minsa = 0, maxsa = 0;

93 for (int i = 0; i < L; ++i) {

94 if (height[i] < K) {

95 minsa = sa[i]; maxsa = sal[i];
% } else {

97 minsa = min(minsa, sal[il);

98 maxsa = max(maxsa, sal[i]);

99 if (maxsa - minsa >= K) return 1;
100 }

101 }

102 return 0;

103 }

104

105 int checkBelongToDifferentSubstring(int K, int split) {
106 int minsa = 0, maxsa = 0;

107 for (int i = 0; i < L; ++i) {

108 if (height[i] < K) {

109 minsa = sa[i]; maxsa = sa[i];
110 } else {

111 minsa = min(minsa, sal[il]);

112 maxsa = max(maxsa, sali]);

13 if (maxsa > split && minsa < split) return 1;
114 1

115 3

116 return 0;

17 }

118

n9  } *Sy

120
1 dint main() {

122 string s, t;
123 cin >> s >> t;
124 int sp = s.length();
125 s += "k + 1t
126 S = new SuffixArray(s);
127 S->getHeight();
128 int left = 0, right = sp;
129 while (left < right) {
130 int mid = (left + right + 1) / 2;
131 if (S->checkBelongToDifferentSubstring(mid, sp))
132 left = mid;
133 else right = mid - 1;
134 }
135 printf("%d\n", left);
136 }
o SA-IS
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o (VEEHHIMBRNEZREFHHFE O(1) LCA B A (LLFEHRIXNEIIFAIT)
e UQOJ 35
// rk [0..n-1] -> [1..n], sa/ht [1..n]

// s[i] > 0 && s[n] = 0
// b: normally as bucket

// c: normally as bucketl
// d: normally as bucket2
// f: normally as cntbuf

template<size_t size>
struct SuffixArray {
bool t[size << 1];
int b[size], c[size];
int sa[size], rk[size], ht[size];
inline bool isLMS(const int i, const bool *t) { return i > 0 && t[i] && !t[i - 1]; }
template<class T>
inline void inducedSort(T s, 1int *sa, const 1int n, const int M, const {int bs,
bool *t, 1int xb, int xf, dint xp) {
fill(b, b + M, 0); fill(sa, sa + n, -1);
FOR (i, 0, n) b[s[i]]++;
f[o] = b[o];
FOR (i, 1, M) f[i] = f[i - 1] + b[i];
FORD (i, bs - 1, -1) sal[--f[s[p[il]1]] = p[il;
FOR (i, 1, M) f[i] = f[i - 1] + b[i - 1];
FOR (i, 0, n) if (sal[i] > 0 && !t[sa[i] - 1]) sal[f[s[sal[i] - 1]1]1++] = sa[i] - 1;
f[o] = b[o];
FOR (i, 1, M) f[i] = f[i - 1] + b[i];

FORD (i, n - 1, -1) +if (sa[i] > 0 && t[sa[i] - 1]) sa[--f[s[sal[i] - 1]1]] = sal[i] - 1;

}
template<class T>
inline void sais(T s, int *sa, int n, bool *t, int *b, int *c, int M) {
int i, j, bs = 0, cnt = 0, p = -1, X, *r = b + M;
t[n - 1] = 1;
FORD (i, n - 2, -1) t[i] = s[i] < s[i + 1] || (s[i] == s[i + 1] && t[i + 1]);
FOR (i, 1, n) if (t[i] && !'t[i - 1]) c[bs++] = 1i;
inducedSort(s, sa, n, M, bs, t, b, r, c);
for (i = bs = 05 1 < n; i++) if (isLMS(sa[i], t)) sal[bs++] = sal[il;
FOR (i, bs, n) sa[i] = -1;
FOR (i, 0, bs) {
x = sal[i];
for (3 = 05 3 < nj 3++) {

if (p == -1 || s[x + 3] != slp + 31 || tlx + 31 != t[p + j1) { cnt++, p = x; break; }

else if (j > 0 && (isLMS(x + j, t) || isLMS(p + j, t))) break;

X

= (*x &1 7?2 x> 1:x-1> 1), sa[bs + x] = cnt - 1;
}
for (i = j =n-1; i >= bs; i--) if (sa[i] >= 0) sa[j--]1 = salil;
int *sl = sa + n - bs, *d = ¢ + bs;
if (cnt < bs) sais(sl, sa, bs, t + n, b, ¢ + bs, cnt);
else FOR (i, 0, bs) sa[sl[i]] = i;
FOR (i, 0, bs) d[i] = c[sal[il]l;
inducedSort(s, sa, n, M, bs, t, b, r, d);
}
template<typename T>
inline void getHeight(T s, const int n, const int *sa) {
for (int i = 0, k = 05 i < n; i++) {
if (rk[i] == 0) k = 0;
else {
if (k > 0) k-——;
int j = sal[rk[i] - 1];
while (i + k < n & j + k < n && s[i + k] == s[j + k]) k++;
}
ht[rk[i]] = k;
}
}
template<class T>
inline void init(T s, int n, 1int M) {
sais(s, sa, ++n, t, b, c, M);
for (int i = 1; i < n; i++) rk[sa[i]] = i;
getHeight(s, n, sa);
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};

const int N = 2E5 + 100;
SuffixArray<N> sa;

int main() {
string s; cin >> s; int n = s.length();
sa.init(s, n, 128);

FOR (i, 1, n + 1) printf("%d%c", sa.sa[i] + 1, i == _i - 1 7?2 "\n' : '
FOR (i, 2, n + 1) printf("%d%c", sa.ht[i], i == _1 - 1 2 '"\n' = ' "');
}
KMP

o HiZRHEEL (H— ISRV K border)

void get_pi(int a[], char s[], 1int n) {
int j = a[0] = 0;
FOR (i, 1, n) {
while (j && s[i] != s[j1) j = alj - 1];
alil = j += s[i] == s[jl;

o Z ¥ (B—NERMZFEAFER LCP KE)

void get_z(int a[], char s[], 1int n) {
int 1 = 0, r = 0; a[0] = n;
FOR (i, 1, n) {
al[i] =4 >r 20 : min(r - i + 1, a[i - 11);
while (i + a[i] < n && s[a[i]] == s[i + a[i]]) ++al[il;
if (i +alil -1 >r) {1 =49; r =1 + a[i] - 1; }

Trie

namespace trie {
int t[N][26], sz, ed[N];
void init() { sz = 2; memset(ed, 0, sizeof ed); }
int _new() { memset(t[sz], 0, sizeof t[sz]); return sz++; }
void ins(charx s, int p) {
int u = 1;
FOR (i, 0, strlen(s)) {
int ¢ = s[i] - 'a';
if (!tfullc]) tlullc]l = _new();
u = tlullcl;
}
ed[u] = p;

AC H3hHL

const int N = le6 + 100, M = 26;
int mp(char ch) { return ch - 'a'; }

struct ACA {
int ch[N][M], danger[N], fail[N];

int sz;
void init() {
sz = 1;

memset(ch[0], 0, sizeof ch[0]);
memset (danger, 0, sizeof danger);
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}

void insert(const string &s, int m) {
int n = s.size(); int u = 0, c;

FOR (i, 0, n) {
c = mp(s[il);
if (!ch[ul[c]) {

memset(ch[sz], 0, sizeof ch[sz]);

danger[sz] = 0;

}
u = chlful[c];
}
danger[u] |= 1 << m;

}
void build() {
queue<int> Q;
faill[0] = 03
for (int ¢ = 0, u; c <
u = ch[0][c];
if (u) { Q.push(u);
}
while (!Q.empty()) {
int r = Q.front();

chl[u][c] = sz++;

M; c++) {

faillu] = 0; }

Q.pop();

danger[r] |= danger([fail[r]];

for (int ¢ = 0, u;
u = chlr][c];

if (lu) {
chlr]lc] =
continue;
}

c < M; c++) {

ch[fail[r]][c];

faillu] = ch[faillr]][c];

Q.push(u);

}

} ac;
char s[N];

int main() {

int nj; scanf("%d", &n);

ac.init();

while (n—-) {
scanf("%s", s);
ac.insert(s, 0);

}

ac.build();

scanf("%s", s);
int u = 0; n = strlen(s);
FOR (i, 0, n) {
u = ac.ch[ul[mp(s[i])1;
if (ac.danger([u]) {
pUtS(”YES”);
return 0;
}
}
pUtS(”NO”);
return 0;

A<
STL

e copy

template <class InputIterator, class OutputIterator>
OutputIterator copy (InputIterator first, InputIterator last, OutputIterator result);
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o merge (MHRHEE, H—MILK)

template <class InputIteratorl, class InputIterator2,
class OutputIterator, class Compare>
OutputIterator merge (InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2, InputlIterator2 last2,
OutputIterator result, Compare comp);

e for_each

template <class InputIterator, class Function>
Function for_each (InputIterator first, InputIterator last, Function fn);

e transform

template <class InputIterator, class OutputIterator, class UnaryOperation>
OutputIterator transform (InputIterator firstl, InputIterator lastil,
OutputIterator result, UnaryOperation op);

e numeric_limits

template <class T> numeric_limits;

e iota

template< class ForwardIterator, class T >
void iota( ForwardIterator first, ForwardIterator last, T value );

HiY

// Routines for performing computations on dates. In these routines,
// months are exprsesed as integers from 1 to 12, days are expressed
// as integers from 1 to 31, and years are expressed as 4-digit

// integers.

Str--ing dayofweek[] = {IIMOH’ |lTull’ ||we|l, llTh"’ ||Frll’ "Saﬂ, llsu"};
// converts Gregorian date to integer (Julian day number)

int DateToInt (int m, int d, dint y){
return
1461 * (y + 4800 + (m - 14) / 12) / 4 +
367 x (m - 2 - (m - 14) / 12 % 12) / 12 -
3 % ((y + 4900 + (m - 14) / 12) / 100) / 4 +
d - 32075;

// converts integer (Julian day number) to Gregorian date: month/day/year

void IntToDate (int jd, int &m, dint &d, int &y){
int x, n, i, j;

jd + 68569;

= 4 x x [/ 146097,

-= (146097 * n + 3) / 4;

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

80 * x / 2447;

= X - 2447 x j /| 80;

=3/ 11;

=3j + 2 - 12 x x;

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

< 3 X O X 40X 3 X
0]

// converts integer (Julian day number) to day of week
string IntToDay (int jd){

return dayOfWeek[jd % 7];
}
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THBOE

o HORELTH
for (int s = (S - 1) &S; s; s = (s - 1) &5S)
o BZEAR/INN k HF5

template<typename T>
void subset(int k, int n, T&& f) {
int t = (1 << k) - 1;
while (t < 1 << n) {
f(t);
int x = t & -t, y =t + x;
t = ((t &~y) / x> 1) | y;

}
}
i DP
LL dfs(LL base, LL pos, LL len, LL s, bool limit) {
if (pos == -1) return s ? base : 1;
if (!limit && dp[base][pos][len][s] != -1) return dp[base][pos][len][s];
LL ret = 03

LL ed = limit ? a[pos] : base - 1;

FOR (i, 0, ed + 1) {
tmp[pos] = 1
if (len == pos)

ret += dfs(base, pos - 1, len - (i
else if (s &&pos < (len + 1) / 2)
ret += dfs(base, pos - 1, len, tmp[len - pos] == i, limit && i == a[pos]);

else

ret += dfs(base, pos - 1, len, s, limit && i == a[pos]);

}

if (!limit) dp[base][pos][len][s] = ret;

return ret;

}

LL solve(LL x, LL base) {
LL sz = 0;
while (x) {
a[sz++] = x % base;
x /= base;

}

return dfs(base, sz - 1, sz - 1, 1, true);

BBE K

o R/NEZER

using LD = double;
const int N = 1E4 + 100;
int x[N], y[N], n;

LD eval(LD xx, LD yy) {
LD r = 03
FOR (i, 0, n)

r = max(r, sqrt(pow(xx - x[i], 2) + pow(yy - y[il, 2)));

return r;

}

mt19937 mt(time(0));

auto rd = bind(uniform_real_distribution<LD>(-1, 1), mt);

int main() {
int X, Y;

0), s, limit && i == a[pos]);



while (cin >> X >> Y >> n) {
FOR (i, 0, n) scanf("%d%d", &x[i]
pair<LD, LD> ans;
LD M = 1e9;
FOR (_, 0, 100) {

LD cur_x = X / 2.0, cur_y =Y / 2.0, T = max(X, Y);

while (T > le-3) {
LD best_ans = eval(cur_x,
LD best_x = cur_x, best_y
FOR (___, 0, 20) {
LD nxt_x = cur_x + rd
LD nxt_ans = eval(nxt

, &y[i1);

cur_y);
= cur_y;

() » T, nxt_y = cur_y + rd() * T;

if (nxt_ans < best_ans) {
best_x = nxt_x; best_y = nxt_y;
best_ans = nxt_ans;

}

cur_x = best_xj; cur_y = best_y;

T *x= .9;
}
if (eval(cur_x, cur_y) < M) {
ans = {cur_x, cur_y}; M =
}
}

eval(cur_x, cur_y);

printf (" (%.1f,%.1f).\n%.1f\n", ans.first, ans.second, eval(ans.first, ans.second));

+1ill bitset

e AJPIH auto p = reinterpret_cast<unsigned*>(&x);

// M BIFRED 1A 64

const int M = (1E4 + 200) / 64;
typedef unsigned long long ULL;
const ULL ONE = 1;

struct Bitset {
ULL a[M];
void go(int x) {
int offset = x / 64; x %= 64;

for (int i = offset, j = 0; i + 1 < M; ++i, ++j) {

(p[0] WIEARAFLZ bitset ML)

alj] |= a[i] >> x;
if (x) a[j] |= a[i + 1] << (64 - x); // RRELEHR 64 fif
}
}
void init() { memset(a, 0, sizeof a); }
void set(int x) {
int offset = x / 64; x %= 64;
aloffset] |= (ONE << x);
}
void prt() {
FOR (i, 0, M) FOR (j, 0, 64) putchar((a[i] & (ONE << j)) 2 '1' : '0");

pUtS("”) ;

int lowbit() {

FOR (i, 0, M) if (a[i]) return i * 64 + __builtin_ctzll(a[i]);

assert (0);

int highbit(int x) {
// [0,x) BREAL
int offset = x / 64; x %= 64;
FORD (i, offset, -1) {
if (!a[i]) continue;
if (i == offset) {

FORD (j, x - 1, -1) if ((ONE << j) & a[i]) { return i * 64 + j; }

} else return i * 64 + 63 -

}

assert (0);

__builtin_clzll(a[1i]);
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REAL

o AEMH rand (),

e chrono: :steady_clock: :now().time_since_epoch().count() RIAT i,

o 64 (in[ DA mt19937_64,

int main() {
mt19937 rng(chrono: :steady_clock: :now().time_since_epoch().count());
vector<int> permutation(N);

for (int i = 0; i < N; i++)
permutation[i] = 1}
shuffle(permutation.begin(), permutation.end(), rng);

for (int i = 0; i < N; i++)
permutation[i] = i;
for (int i = 1; i < Nj i++)

swap (permutation[i], permutation[uniform_int_distribution<int>(0, i)(rng)l);

ThREDLEL

unsigned rnd() {
static unsigned A = 1 << 16 | 3, B = 33333331, C = 2341;
return C = A « C + B;

HIRERLEL

mt19937 mt(time(0));
auto rd = bind(uniform_real_distribution<double>(0, 1), mt);
auto rd2 = bind(uniform_int_distribution<int>(1, 6), mt);

SiES &S

42737, 46411, 50101, 52627, 54577, 191677, 194869, 210407, 221831, 241337, 578603, 625409, 713569, 788813, 862481, 2174729,
2326673, 2688877, 2779417, 3133583, 4489747, 6697841, 6791471, 6878533, 7883129, 9124553, 10415371, 11134633, 12214801,
15589333, 17148757, 17997457, 20278487, 27256133, 28678757, 38206199, 41337119, 47422547, 48543479, 52834961, 76993291,
85852231, 95217823, 108755593, 132972461, 171863609, 173629837, 176939899, 207808351, 227218703, 306112619, 311809637,
322711981, 330806107, 345593317, 345887293, 362838523, 373523729, 394207349, 409580177, 437359931, 483577261, 490845269,

512059357, 534387017, 698987533, 764016151, 906097321, 914067307, 954169327
1572869, 3145739, 6291469, 12582917, 25165843, 50331653 (&EEMATHIEED

from random import randint

def is_prime(num, test_count):
if num == 1:
return False
if test_count >= num:
test_count = num - 1
for x in range(test_count):
val = randint(l, num - 1)
if pow(val, num-1, num) != 1:
return False
return True

def generate_big_prime(n):
found_prime = False
while not found_prime:
p = randint(2**(n-1), 2%%*n)
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if dis_prime(p, 1000):
return p

NTT 5%
p=7r2F 41, FIRE go

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.

Java

Regex

// Code which demonstrates the use of Java's regular expression libraries.
// This is a solution for

//

// Loglan: a logical language

// http://acm.uva.es/p/v1/134.html

import java.util.x;
import java.util.regex.x*;

public class LogLan {
public static void main(String args[]) {

String regex = BuildRegex();
Pattern pattern = Pattern.compile(regex);

Scanner s = new Scanner(System.in);
while (true) {

// In this problem, each sentence consists of multiple lines, where the last
// line 1is terminated by a period. The code below reads lines until

// encountering a line whose final character is a '.'. Note the use of

//

// s.length() to get length of string

// s.charAt() to extract characters from a Java string

// s.trim() to remove whitespace from the beginning and end of Java string
//

// Other useful String manipulation methods include

//

// s.compareTo(t) < 0 if s < t, lexicographically

// s.indexOf ("apple") returns index of first occurrence of "apple" in s

// s. lastIndexOf ("apple") returns index of last occurrence of "apple" in s
// s.replace(c,d) replaces occurrences of character c with d

// s.startsWith("apple) returns (s.indexOf("apple") == 0)

// s.toLowerCase() / s.toUpperCase() returns a new lower/uppercased string
//

// Integer.parseInt(s) converts s to an integer (32-bit)
// Long.parselong(s) converts s to a long (64-bit)

// Double.parseDouble(s) converts s to a double
String sentence = "";
while (true) {
sentence = (sentence + " " + s.nextlLine()).trim();
if (sentence.equals("#")) return;
if (sentence.charAt(sentence.length() - 1) == '.') break;
}
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// now, we remove the period, and match the regular expression

String removed_period = sentence.substring(0, sentence.length() - 1).trim();

if (pattern.matcher (removed_period).find()) {
System.out.println("Good");

} else {
System.out.println("Bad!");

}

Decimal Format

// examples for printing floating point numbers

import java.util.x;
import java.io.x*;
import java.text.DecimalFormat;

public class DecFormat {
public static void main(String[] args) {

DecimalFormat fmt;

// round to at most 2 digits, leave of digits if not needed

fmt = new DecimalFormat("#.##");
System.out.println(fmt.format(12345.6789)); // produces 12345.68
System.out.println(fmt.format(12345.0)); // produces 12345
System.out.println(fmt.format(0.0)); // produces 0
System.out.println(fmt.format(0.01)); // produces .1

// round to precisely 2 digits

fmt = new DecimalFormat("#.00");
System.out.println(fmt.format(12345.6789)); // produces 12345.68
System.out.println(fmt.format(12345.0)); // produces 12345.00
System.out.println(fmt.format(0.0)); // produces .00

// round to precisely 2 digits, force leading zero

fmt = new DecimalFormat("0.00");
System.out.println(fmt.format(12345.6789)); // produces 12345.68
System.out.println(fmt.format(12345.0)); // produces 12345.00
System.out.println(fmt.format(0.0)); // produces 0.00

// round to precisely 2 digits, force leading zeros
fmt = new DecimalFormat("000000000.00");

System.out.println(fmt.format(12345.6789)); // produces 000012345.68

System.out.println(fmt.format(12345.0)); // produces 000012345.00
System.out.println(fmt.format(0.0)); // produces 00000OO00.00O

// force leading '+'

fmt = new DecimalFormat("+0;-0");
System.out.println(fmt.format(12345.6789)); // produces +12346
System.out.println(fmt.format(-12345.6789)); // produces -12346
System.out.println(fmt.format(0)); // produces +0

// force leading positive/negative, pad to 2

fmt = new DecimalFormat("positive 00;negative 0");
System.out.println(fmt.format(1)); // produces '"positive 01"
System.out.println(fmt.format(-1)); // produces "negative 01"

// qoute special chars (#)
fmt = new DecimalFormat("text with '#' followed by #");

System.out.println(fmt.format(12.34)); // produces '"text with # followed by 12"

// always show "."

fmt = new DecimalFormat("#.#");
fmt.setDecimalSeparatorAlwaysShown (true);
System.out.println(fmt.format(12.34)); // produces "12.3"
System.out.println(fmt.format(12)); // produces "12."
System.out.println(fmt.format(0.34)); // produces "0.3"
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// different grouping distances:
fmt = new DecimalFormat ("#, ####. ###");

System.out.println(fmt.format(123456789.123)); // produces

// scientific:
fmt = new DecimalFormat("0.000E00");

System.out.println(fmt.format(123456789.123)); // produces
System.out.println(fmt.format(-0.000234)); // produces "-2

// using variable number of digits:
fmt = new DecimalFormat("0");

System.out.println(fmt.format(123.123)); // produces "123"

fmt.setMinimumFractionDigits(8);

"1,2345,6789.123"

"1.235E08"
.34E-04"

System.out.println(fmt.format(123.123)); // produces "123.12300000"

fmt.setMaximumFractionDigits(0);

System.out.println(fmt.format(123.123)); // produces "123"

// note: to pad with spaces, you need to do it yourself:

// String out = fmt.format(...)

// while (out.length() < targlength) out = " "+out;

Sort

import java.util.ArrayList;
import java.util.Collections;
import java.util.List;

public class Employee implements Comparable<Employee> {
private int id;
private String name;
private 1int age;

public Employee(int id, String name, int age) {
this.id = 1id;
this.name = name;
this.age = age;

@verride
public int compareTo(Employee o) {
if (id > o.id) {
return 1;
} else if (id < o.1id) {
return -1;
}
return 0;

}

public static void main(String[] args) {
List<Employee> list = new ArraylList<Employee>();
list.add(new Employee(2, "Java'", 20));
list.add(new Employee(1l, "C", 30));
list.add(new Employee(3, "C#", 10));
Collections.sort(list);

P CRHbfER])

#include <sys/resource.h>
void init_stack(){
const rlim_t kStackSize = 512 * 1024 % 1024;
struct rlimit r1;
int result;
result = getrlimit(RLIMIT_STACK, &rl);
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if (result == 0) {

if (rl.rlim_cur < kStackSize) {
rl.rlim_cur = kStackSize;
result = setrlimit(RLIMIT_STACK, &rl);
if (result != 0) {
fprintf(stderr, "setrlimit returned result = %d\n", result);

}
}
}
}
LY

(int)v.size()

1LL << k
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