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#include <bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;

const 164 INFL = 1e18;
int qread();
const int MAXN = 4e4 + 3;

int F[MAXN];
int main(){
int n, m;
cin > n > m;
for(int i = 1;i < n;+ 1){
int w, v, c;
cin > w > v > c;
// w: value, v: volume, c: count
for(int j = 0;j < v;+ j){
deque <tuple<int, int> > Q;
for(int k
int x = j + k * v;
int f = F[x] - (x / v) * w;

while(!Q.empty() & get<0>(Q.back ())

Q.pop_back ();
Q.push_back({f, x});

0;5 + k x v < mj+ k){

while(!Q.empty() 86 get<1>(Q.front()) < x - ¢ * v)

Q.pop_front();
FIx] = get<0>(Q.front()) + (x / v) * w;

}
}
}
cout << F[m] << endl;
return 0;

1.2 WEEE

#include<bits/stdc++.h>
using namespace std;
typedef long long 1i64;
const int MAXN = 2e3 + 3;
vector<int> E[MAXN];
int W[MAXN];
int F[MAXN][MAXN], S[MAXNI];
void dfs(int u, int f){
F[ul[1] = w[ul;
S[ul = 1;
for(auto §v : E[u]) if(v == f){
dfs(v, u);
for(int i = S[ul;i = 1;-- 1)
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for(int j = S[vl;j = 1;-- j)
FLulli + j] = max(F[ulli + j1, FLulli] + FLvI[jD);
S[ul += S[v];
}
}
int main(){
int n, m;
cin >> n > m;
for(int i = 1;1 < n;+ 1i){
int f;
cin > f > W[i];
E[f].push_back(i);
}
dfs(o, 0);
cout << F[0][m + 1] << endl;
return 0;

1.3 BhABEIEMK 1
1.3.1 fjl@

BE—R 0 DRIOW, AR, REKHE, m RIEK, SFUEE o PBUEBSL yo

#tinclude<bits/stdc++.h>
#tdefine up(l, r, i) for(int i
#tdefine dn(r, 1, i) for(int i
using namespace std;

typedef long long i64;

const int INF = 1e9;

const int MAXN = le5 + 3;

int W[MAXN];

struct Mat{ int M[2][2]; };
struct Vec{ int V[2]; };
Mat operator x(const Mat &a, const Mat &b){

1
— =

1, END##i

< END##ti;+ 1)
r, END##i >

END##i; —- 1)

Mat c;
c.M[0][0] = max(a.M[0][0] + b.M[0][0], a.M[0@][1] + b.M[1][0]);
c.M[0][1] = max(a.M[0][0] + b.M[@][1], a.M[@][1] + b.M[1][1]);
c.M[1][0] = max(a.M[1][0] + b.Mm[0][0], a.M[1]1[1] + b.M[1][0]);
c.M[1][1] = max(a.M[1][0] + b.M[@][1], a.M[1][1] + b.M[1][1]);
return c;

}

Vec operator *(const Mat &a, const Vec &v){
Vec r;
r.v[o] = max(a.M[0][0] + v.V[0], a.M[@][1] + v.V[1]);
r.v[1] = max(a.m[1][0] + v.Vv[0], a.mM[1][1] + v.V[1]);
return r;

}

namespace Gra{
vector<int> E[MAXN];
int G[MAXN], S[MAXN], D[MAXN], T[MAXN], F[MAXNI;
int X[MAXN], Y[MAXNI;
int H[MAXNI[2];
int K[MAXNI[21;
struct Mat M[MAXN];
void dfsi(int u, int f){
S[ul = 1;
Flul] = f;
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for(auto &§v : E[u]) if(v %= f){
dfsi(v, u);
S[u] += S[vl;
if(S[v] > S[G[ul]l) G[ul] = v;
}
}
int o;
void dfs2(int u, int f){
if(u = G[f])
X[ul = X[f1;
else
X[ul = u;
Hlull@] = H[ull1] = o;
K[ul[@] = K[ul[1] = o;
const int &g = G[u];
D[u] = + o;
Tlo] = u;
if(g){
dfs2(g, u);
Y[ul = Y[g];
Klul[@] += max(K[gl[0], K[gl[1]);
K[ul[1] += K[gl[0];
} else {
Y[ul = u;
}
for(auto &v : E[u]) if(v #= f & v = g){
dfs2(v, u);
Hlul[0] += max(K[vI[@], K[vI[1]);
} Hlull1] += K[v][0];
M[ul.m[0][@] = H[ull[0];
Mlul.Mm[0][1] = H[ull0];
M{ul.M[1]1[@] = H[ul[1] + W[ul;
M[ul.m[1][1] = -INF;
K[ul[0] += H[ul[0];
K[ul[1] += H[ul[1] + W[ul;
}
}
namespace Seg{

const int SIZ = 4e5 + 3;

struct Mat M[SIZ];

#tdefine lc(t) (t << 1)

#define rc(t) (t << 1 | 1)

void pushup(int t, int a, int b){
M[t] = M[lc(t)] * M[rc(t)];

}
void build(int t, int a, int b){
if(a = b){
M[t] = Gra :: M[Gra :: T[all;
} else {
int c = a+b > 1;
build(lc(t), a, c);
build(rc(t), c + 1, b);
pushup(t, a, b);
}
}

void modify(int t, int a, int b, int p, const Mat &w){
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if(a = b){
M[t] = w;
} else {
int c =a+b > 1;
if(p < c¢) modify(lc(t), a, c, p, w);
else modify(rc(t), c + 1, b, p, w);
pushup(t, a, b);
}
}
Mat query(int t, int a, int b, int 1, int r){
if(L € a8 b < r){
return M[t];

} else {
int c = a+b > 1;
if(r < c) return query(lc(t), a, c , 1, r); else
if(1 > c¢) return query(rc(t), c + 1, b, 1, r); else
return query(lc(t), a, c , 1, r) =
query(rc(t), c + 1, b, 1, r);
}

}
}
int qread();
int main(){
int n = qread(), m = qread();
up(1, n, i)
W[i] = qread();
up(2, n, i){
int u = qread(), v = qread();
Gra :: E[ul.push_back(v);
Gra :: E[v].push_back(u);
}
Gra :: dfsi(1, 0);
Gra :: dfs2(1, 0);
Seg :: build(1, 1, n);

Vec v0;
vo.V[0] = vo.V[1] = 0;
up(1, m, i){

using namespace Gra;

int x = qread(), y = qread();
Wix] = vy;

int u = x;

while(u = 0){

const int &v = X[ul];

const int &§f = F[v];
M[ul.m[0][0] = H[ul[0];
M[ul.m[@][1] = H[ul[0];
M{ul.M[1]1[@] = H[ul[1] + W[ul;
M[ul.m[1][1] = -INF;

const Vec p = Seg :: query(1, 1, n, D[v], D[Y[ull) * vo;

Seg :: modify(1, 1, n, D[ul, M[ul);

const Vec q = Seg :: query(1, 1, n, D[v], D[Y[ul]l) * vo;

if(f %= 0){

H[f1[e] = H[fI[0] - max(p.v[@], p.V[1]) + max(q.V[0], ¢

V[1DD);
HOf1[1] = H[fI[1] - p.Vv[@] + g.V[0];
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}
Vec vl = Seg :: query(1, 1, n, D[1], DLY[1]]) * vO;
printf("%d\n", max(vi.v[0], v1.V[1]));

}

return 0;

1.4 #Ek dp
1.4.1 fjlZ

B noxom BITTRG, YA ARERIL, HEM R, B — SR, [ 20 M5H
%?

#include<bits/stdc++.h>
#tdefine up(l, r, i) for(int i
#tdefine dn(r, 1, i) for(int i
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN = 20 + 3;
const int MAXM 67108864 + 3;
namespace HashT{
const int SIZ = 19999997;
int H[SIZ], V[SIz], N[SIZ], t;
bool F[SIZ];
i64 W[SIz];
void add(int u, int v, bool f, 164 w){
Vi+ t] = v, N[t] = H[ul, F[t] = f, W[t] = w, H[u] = t;
}

i64& find(int u, bool f){
for(int p = H[u % SIZl;p;p = N[pl)
if(Vlp] = u & F[p] = f)
return W[p];
add(u % SI1z, u, f, 0);
return W[t];

1, END##i
r, END##i

r;i < END##i;++ 1)
1;i > END##i;—- 1)

}
}
char S[MAXN][MAXN];
int qread();
int n, m;
vector <pair<pair<int, bool>, i64> > M[2];
int getp(int s, int p){
return (s > (2 * p - 2)) & 3;
}

int setw(int s, int p, int w){
return (s § ~(3 << (2 *p -2))) | (w<< (2 %p-2));
}

int findr(int s, int p){
int ¢ = 0;
for(int q = p;q < m + 1;+ qg){

if(((s > (2 *xq-2))&§3) =1) + c;
if(((s > (2 *q-2)) §3) =2) - c;
if(c = 0)

return q;
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return -1;
}
int findl(int s, int p){
int ¢ = 0;
for(int q = p;q = 1;-- q){
if(((s > (2 xq-2)) §3) =2) + c;
if(((s > (2 xq-2)) §3) =1) - c;
if(c = 0)
return q;
}
return -1;
}
void state(int s){
return ;
up(1, m + 1, i){
switch(getp(s, i)){
case 0 : putchar('#'); break;
case 1 : putchar('('); break;
case 2 : putchar(')'); break;
case 3 : putchar('E');
}
}
puts("");
}

int main(){
n = qread(), m = qread();
up(1, n, i)
scanf("%s", S[i] + 1);
int o = 0;
#tdefine X M[ o]
#tdefine Y M[!o]
vector <pair<int, bool> > T;
X.push_back({{0, 0}, 1});
up(1, n, i){
Y.clear();
for(auto su : X){
auto [s0, c] = u;
auto [s, f] = s0;
if(getp(s, m + 1) = 0)
Y.push_back({{s << 2, f}, c});

}
o= 1;
up(1, m, j){

int x = j, y =3j+ 1;
for(auto &su : X){
auto [s0, c] = u;
auto [s, f] = s0;
int a = getp(s, x);
int b = getp(s, vy);
int t = setw(setw(s, x, 0), vy, 0);
#define update(t, c) HashT :: find(t, f) += c, T.
push_back({t, f})
if(s[il[3] = '."){ /] % ity
if(a =188 b = 1){
t = setw(t, findr(s, y), 1),
update(t, c);
} else
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100 if(a = 2 68 b = 2){

101 t = setw(t, findl(s, x), 2),
102 update(t, c);

103 } else

104 if(a = 1 8 b = 2){

105 if(f = false) // #® ¥ AW & H %
106 f = true, update(t, c);
107 } else

108 if(a = 2 86 b = 1){

109 update(t, c);

110 } else

111 if(a = 0 86 b = 0){

112 t = setw(t, x, 1);

113 t = setw(t, vy, 2);

114 update(t, c);

115 } else { // a=01 b=20
116 int t1 = setw(t, x, a | b);
117 int t2 = setw(t, y, a | b);
118 update(tl, c);

119 update(t2, c);

120 }

121 }

122 if(S[il[j] = "*"){ // 7z dak
123 if(a = 0 §8& b = 0)

124 update(t, c);

125 }

126 }

127 Y.clear();

128 for(auto su : T){

129 auto [s, f] = u;

130 if(HashT :: find(s, f) %+ 0){

131 Y.push_back({{s, f}, HashT :: find(s, f)});
132 HashT :: find(s, f) = 0;

133 }

134 }

135 T.clear(), o = 1;

136 }

137 }

138 i64 ans = 0;

139 for(auto &u : X){

140 auto [s0, c] = u;

141 auto [s, f] = s0;

142 bool g = true;

143 up(1, m+ 1, i)

144 g &= getp(s, 1) = 0;

145 f &= g;

146 if(f)

147 ans = c;

148 }

149 printf("%lld\n", ans);

150 return 0;

151 |}
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fi = max{f(j) + w(j, D)}
BATR AT IR =B HER ¢ AREET 0, AHRIED o(i), RER j AXRED
R i, j SIERAVERDY (i, 5):
fi = a(i) + max{b(j) + ¢(i, j)}

RERMRAC AT BRI IUXAE—ME . (4, )) = icjo VLI b(5) + (i, §) FIMAERT j HI—IRER
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1.5.2 fjlza

TEEER, JRIGHBITERN:
fi= mgx{fj + (si —s; — L')*}
1<t
Ht s =i+ 3,0, L = L+ 1o KHEDEFE:
ﬂ:%@Qﬂ+ﬁ+§+LQ—%@+ﬂgﬂ—%ﬂq
= (s? —2s;L' + L") + r?glx{(fj + 574 2s;L") — 2s;5;}

FERRARHIBTRASRE R, s; SUANEIN, a2 atR iR, [t aT DA 8 P S AR e i,

[FIN s, tHERIEIE AN, Rl n] DURFEEH 4,

#include<bits/stdc++.h>
using namespace std;
typedef long long 1i64;
typedef long double f80;
const int INF = 2147483647;
const int MAXN= 5e4 + 3;

int
80
80
80
80
80
int

n, L, p, e, C[MAXN], QIMAXN];
S[MAXN], F[MAXNI;
gtx(int x){ return S[x]; }
gty(int x){ return F[x] + S[x] * S[x]; }
gtw(int x){ return -2.0 * (L - S[x]); }
gtk(int x,int y){ return (gty(y) - gty(x)) / (gtx(y) - gtx(x)); }
main(){
cin > n > L;
for(int i = 1;1 < n;+ 1i){

cin > C[i];

S[i] = s[i - 1] + C[i];

}

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

}

e=p-=1, L+, Qlp] = 0;
for(int i = 1;i < n;+ 1i){
while(e < p & gtk(Q[el, Q[e + 1]1) < gtw(i))

+H e,
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int j = Q[el;
F[i] = F[j] + pow(S[i] - S[3j] - L, 2);

while(1 < p & gtk(Qlp - 11, Qlpl) > gtk(Qlpl, 1))

e -= (e=p)l - P;

af+ pl = i;
}
printf("%.o0Lf\n", F[n]);
return 0;
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2 BURESW
2.1 FHEIR

2.1.1 FhE Treap

#include<bits/stdc++.h>
using namespace std;
using i64 = long long;

const int INF = 1e9;
const 164 INFL = 1e18;
typedef unsigned int u32;

typedef unsigned long long u64;
mt19937_64 MT(114514);
namespace Treap{
const int SIZ = le6 + le5 + 3;
int F[SIZ], C[SIz], S[SiIz], w[SIz], X[Siz][2], sz;
ub4 H[SIZ1;
int newnode(int w){
W[+ sz] = w, C[sz] = S[sz] = 1; H[sz] = MT();
return sz;
}
void pushup(int x){
S[x] = C[x] + S[X[x]J[0]] + S[X[x]J[11];

}
pair<int, int> split(int u, int x){
if(u = 0)
return make_pair(0, 0);
if(wlul] > x){
auto [a, b] = split(X[ul[0], x);
X[ul[@] = b, pushup(u);
return make_pair(a, u);
} else {
auto [a, b] = split(X[ull[1], x);
X[ull1] = a, pushup(u);
return make_pair(u, b);
}
}

int merge(int a, int b){

ifla =0 || b = 0)
return a | b;

if(H[a]l < H[b]){
X[al[1] = merge(X[all[1], b), pushup(a);
return a;

} else {
X[bl[0] = merge(a, X[b][01), pushup(b);
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return b;
}
}
void insert(int &root, int w){
auto [p, ql] = split(root, w );
auto [a, b] = split( p, w - 1);
if(b # 0){
+ S[b], + C[b];
} else b = newnode(w);
p = merge(a, b);
root = merge(p, q);
}
void erase(int &root, int w){
auto [p, q] = split(root, w );
auto [a, b] = split( p, w - 1);
-- C[bl, -- s[bl;
p = C[b] = 0 ? a : merge(a, b);
root = merge(p, q);

int find_rank(int &root, int w){
int x = root, o0 = X, a = 0;
for(;x;){

if(w < W[x])
o =x, x = X[x][0];
else {
a += S[X[x][0]];
if(w = W[x]){
o = x; break;

}
a += C[x];
0 =X, X = X[X][l];
}
}

return a + 1;

int find_kth(int &root, int w){
int x = root, o = X, a = 0;
for(;x;){

if(w < S[X[x][0]ll)
0 =X, X = X[X][O];
else {
w -= S[X[x][0]];
if(w < C[x]){
o = x; break;

}
w -= C[x];
o =x, x = X[x][1];
}
}

return W[x];

int find_pre(int &root, int w){
return find_kth(root, find_rank(root, w) - 1);

int find_suc(int &root, int w){
return find_kth(root, find_rank(root, w + 1));

13
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}
// == TEST ==
int qread();

int main(){
using namespace Treap;
int n = gread(), m = gread(), root = 0;
for(int i = 1;i < n;+ 1){

int a = qread(); insert(root, a);

}
int last_ans = 0, ans = 0;
for(int i = 1;i < m;+ i){
int op = qread(), x = qread() " last_ans;

sw1tch(op){
case 1 : insert(root, x); break;

14

case 2 : erase (root, x); break;
case 3 : ans "= (last_ans = find_rank(root, x)); break;
case 4 : ans "= (last_ans = find_kth (root, x)); break;
case 5 : ans = (last_ans = find_pre (root, x)); break;
case 6 : ans = (last_ans = find_suc (root, x)); break;
}
}
printf("%d\n", ans);
return 0;
}
2.1.2 Splay

#iinclude<bits/stdc++.h>

using namespace std;

using i64 = long long;

const int INF = 1e9;

const 164 INFL = 1e18;

namespace Splay{
const int SIZ = le6 + le5 + 3;
int F[SIZ], C[SIz], S[SIz], X[SIz][2], size;
bool T[SIZ];

bool is_root(int x){ return F[x]
bool is_rson(int x){ return X[F[x]][1]

I
X

..-.
v

void push_down(int x){

}

if(!T[x]) return;

int 1c = X[x][0], rc = X[x][1];

if(lc) T[lc] ™~= 1, swap(X[lc]l[@], X[1lcll[1]);
if(rc) T[rc] ~= 1, swap(X[rc][0], X[rcll[1]);
T[x] =

void pushup(int x){

}

S[x] = CIx] + s[x[xI[e]] + s[X[x][1]];

void rotate(int x){

int y = F[x], z = Fly];
bool f = is_rson(x);
bool g = is_rson(y);
int &t = X[x][!f];
if(z){ x[z1lg]l = x; }
if(t){ Flt] y; }
X[yl[f]l = t, t = vy;
Flyl = x, pushup(y);
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F[x] = z, pushup(x);

}

void splay(int &r, int x, int g = 0){
for(int f;f = F[x], f 5+ g;rotate(x))

if(F[f] = g) rotate(is_rson(x) = is_rson(f) ? f :

if(is_root(x)) r = x;

int get_kth(int &r, int w){
int x = r, 0o = X;
for(;x; ){

push_down(x);

if(w < S[X[x][0]1]) o = x, x = X[x][0]; else {
11;

w -= S[X[x][0

if(C[x] 86 w < C[x]){o = x; break;}

w -= C[x], o = x, x = X[x][1];

}
}

splay(r, o); return o;

int build(int 1, int r){
if(1 = r){
C[1] = S[1] = 1; return 1;
}

int ¢

=1l+r>1, a=0,b=0;
if(l € ¢
+

- 1) a = build(l, ¢ - 1), F[al
1 < r)b =nbuild(c + 1, r), F[b]
1, pushup(c); return c;

if(c
Clcl
}
void output(int n, int &r){
push_down(r);
if(X[r]1[0]) output(n, X[rl[0]);
if(r £ 168 r = n + 2) printf("%d.", r
if(X[r][1]) output(n, X[rl[11);
}

int qread();

int main(){
using namespace Splay;
int n = gread(), m = qread();
int root = build(1, n + 2);

for(int i = 1;i < m;+ 1i){
int 1 = qread() + 1, r = qread() + 1;
int u = get_kth(root, r + 1);
int v = get_kth(root, 1 - 1);

splay(root, v, 0), splay(root, u, v);
int t = X[ul[0];
T[t] ~= 1, swap(x[tl[0], X[t]1[11);

¢, X[c]lo]
¢, X[cl[1] =

- 1);

X);
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}
output(n, root);
return 0;

}

2.1.3 Treap

#include<bits/stdc++.h>
#tdefine up(l, r, i) for(int i
#tdefine dn(r, 1, i) for(int i

1, END##i
r, END##i

END##1; ++ 1)

r;i1 <
1;i > END##i;—- 1)
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using namespace std;
typedef long long i64;
const int INF = 2147483647;
typedef unsigned int u32;
typedef unsigned long long u64;
mt19937_64 MT(114514);
namespace Treap{
const int SIZ = le6 + le5 + 3;
int F[SIz], C[SIz], S[SIz], W[SIz], X[SIz][2], sz;
ubs4 H[SIZ];
bool is root(int x){ return  F[x]
bool is_rson(int x){ return X[F[x]][1]
int newnode(int w){
W[+ sz] = w, C[sz] = S[sz] = 1; H[sz] = MT();
return sz;

0;}
x; }

}
void pushup(int x){

} S[x] = Clx] + SIX[x][e]]l + S[X[x][11];

void rotate(int &root, int x){
int y = F[x], z = Flyl;
bool f = is_rson(x);
bool g = is_rson(y);
int &t = X[x][!f];
if(z){ X[z][g] = x; } else root = x;
if(t){ F[t] =vy; }
X[yl[f] = t, t = vy;

0, 0 = SZ;
0, 0 = SZ;

Flyl = x, pushup(y);
F[x] = z, pushup(x);
}
void insert(int &root, int w){
if(root = 0) {root = newnode(w); return;}
int x = root, o0 = X;
for(;x;0 = x, x = X[x][w > W[x]1){
+ S[x]; 1f(w = W[x]){ + C[x], o = x; break;}
}
if(Wlo] == w){
if(w < W[o]) X[o][@] = newnode(w), F[sz] =
else X[0][1] = newnode(w), F[sz] =
}
while(!is_root(o) & H[o] < H[F[o]])
rotate(root, 0);
}

void erase(int &root, int w){
int x = root, 0 = X;
for(;x;0 = x, X

X;
X[xI[w > Wx]11){

-- S[x]; if(w = w[x]){ -- C[x], o = x; break;}

}
if(Clo] = 0){
while(X[o][0] || X[ol[11){

u64 wl = X[o]l[@0] ? H[X[o][0]] : ULLONG_MAX;
u64 wr = X[ol[1] ? H[X[o][1]] : ULLONG_MAX;

if(wl < wr){

int p = X[o][0]; rotate(root, p);
} else {

int p = X[o][1]; rotate(root, p);
}

16
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61 }

62 if(is_root(o)){

63 root = 0;

64 } else {

65 X[Flo]l1l[is_rson(o)] = 0;
66 }

67 }

68 }

69 int find_rank(int &root, int w){

70 int x = root, 0o = x, a = 0;

71 for(;x;){

72 if(w < W[x])

73 o=x, x = X[x][0];

74 else {

75 a += S[X[x][0]1];

76 if(w = Wix]){

77 o = Xx; break;

78 }

79 a += C[x];

80 o =x, x = X[x][1];

81 }

82 }

83 return a + 1;

84 }

85 int find_kth(int &root, int w){

86 int x = root, 0o = x, a = 0;

87 for(;x;){

88 if(w < S[X[x1[e]l)

89 o0 =x, x = X[x][0];

90 else {

91 w -= S[X[x][0]];

92 if(w < C[x1){

93 0 = Xx; break;

94 }

95 w -= C[x];

96 o =x, x = X[x][1];

97 }

98 }

99 return W[x];

100 }

101 int find_pre(int &root, int w){

102 return find_kth(root, find_rank(root, w) - 1);
103 }

104 int find_suc(int &root, int w){

105 return find_kth(root, find_rank(root, w + 1));
106 }

107 |}

108 |int qread();

109 |int main(){

110 using namespace Treap;

111 int n = qread(), m = qread(), root = 0;
112 up(1, n, 1i){

113 int a = qread(); insert(root, a);
114 }

115 int last_ans = 0, ans = 0;

116 up(1, m, i){

117 int op = qread(), x = qread() " last_ans;
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118 switch(op){

119 case 1 : insert(root, x); break;

120 case 2 : erase (root, x); break;

121 case 3 : ans "= (last_ans = find_rank(root, x)); break;
122 case 4 : ans "= (last_ans = find_kth (root, x)); break;
123 case 5 : ans = (last_ans = find_pre (root, x)); break;
124 case 6 : ans = (last_ans = find_suc (root, x)); break;
125 }

126 }

127 printf("%d\n", ans);

128 return 0;

129 |}

2.2 HSEFIHE

1 |#include<bits/stdc++.h>

2 |using namespace std;

3 |using u64 = unsigned long long;

4 |const int MAXN = 1le6 + 3;

5 |int power(int a, int b, int p){

6 int r = 1;

7 while(b){

8 if(b 6§ 1) r =111 xr x a % p;
9 b>=1, a=111 % a * a % p;
10 }

11 return r;

12 |}

13 |namespace ODT {

14 // <pos_type, value_type>

15 map <int, long long> M;

16 /s # Rk [1, p) o [p, +inf), R EE# % R &
17 auto split(int p) {

18 auto it = prev(M.upper_bound(p));
19 return M.insert(

20 it,

21 make_pair(p, it — second)
22 );

23 }

24 // KR

25 void assign(int 1, int r, int v) {
26 auto it = split(l);

27 split(r + 1);

28 while (it — first = r + 1) {
29 it = M.erase(it);

30 }

31 M[1] = v;

32 }

33 /] 1] AT 8 E

34 // void perform(int 1, int r) {

35 // auto it = split(l);

36 // split(r + 1);

37 // while (it — first = r + 1) {
38 // // Do something ...

39 // it = next(it);

40 // }

41 // '}

42 void modify1(int 1, int r, int w) {
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b

auto it = split(l);
split(r + 1);
while(it — first = r + 1) {
it = second += w;
it = next(it);
}
}
void modify2(int 1, int r, int w) {
assign(l, r, w);
}

long long queryil(int 1, int r, int k) {
auto it = split(l);
split(r + 1);
map <long long, int> T;
while(it — first = r + 1) {
T[it — second] += next(it) — first - it — first;
it = next(it);
}
for(auto &[w, cl: T){
if(c = k)
return w,;
k -= ¢;
}
return -1;
}
long long query2(int 1, int r, int x, int y) {
auto it = split(l);
split(r + 1);
int ans = 0;
while(it — first == r + 1) {
int ¢ = next(it) — first - it — first;
long long a = it — second;
ans = (ans + 111 * ¢ * power(a % vy, X, V)) % y;
it = next(it);
}
return ans;

}

const int MOD = 1e9 + 7;

int

int

read(int &seed){

int ret = seed;

seed = (seed * 711 + 13) % MOD;
return ret;

main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
int n, m, seed, vmax;
cin > n > m > seed >> vmax;
ODT :: M[n + 1] = 0;
for(int 1 = 1;1 < n;+ 1){
int a = read(seed) % vmax + 1;
ODT :: M[i] = a;
}
for(int i = 1;1 < m;+ 1i){
int op = read(seed) % 4 + 1;
int 1 = read(seed) % n + 1;
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int r = read(seed) % n + 1;
int x, vy;
if(l > r)
swap(l, r);
if(op = 3){
x = (read(seed) % (r - 1 + 1)) + 1;
} else
x = read(seed) % vmax + 1;
if(op = 4)
y = read(seed) % vmax + 1;
if(op = 1)1
ODT :: modifyl(l, r, x);
} else
if(op = 2){
ODT :: modify2(l, r, x);
} else
if(op = 3){
cout << ODT :: queryl(l, r, x) << "\n";
} else
if(op = 4){
cout << ODT :: query2(l, r, x, y) << "\n";
}
}
return 0;
}
2.3 AJHif

#include <bits/stdc+.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const i64 INFL = 1e18;
namespace LeftHeap{
const int SIZ = le5 + 3;
int w[sS1z], D[SIz];
int L[SIZ], R[SIZ];
int F[SIZ], s;
bool E[SIZ];
int merge(int u, int v){
iflu=10 |l v = 0)
return u | v;
if(W[lul > W[v] |l (W[u]l = W[v] & u > v))
swap(u, v);
int &§lc = L[u];
int 6rc = R[u];
rc = merge(rc, v);
if(D[1lc] < D[rc])
swap(lc, rc);
D[ul = min(D[1lc], D[rc]) + 1;
if(lc #= 0) F[lc] = u;
if(rc %= 0) Flrc] = u;
return u;

}

void pop(int &root){
int root® = merge(L[root], R[root]);
Flrootd] = root0;
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Flroot ] = root0;
E[root ] = true;
root = rooto;
}
int top(int &root){
return W[root];
}
int getfa(int u){
return u = F[u] ? u : F[u] = getfa(F[ul);
}
int newnode(int w){
+H s;
Wls] = w;
F[s] = s;
D[s] = 1;
return s;
}
}
/] == TEST ==

int qread();
const int MAXN = 1le5 + 3;
int A[MAXN], O[MAXNI;
int main(){
int n, m;
cin > n > m;
for(int i = 1;i < n;+ 1){
cin > A[i];
0[i] = LeftHeap :: newnode(A[i]);

}
for(int 1 = 1;1 < m;+ 1i){
int op;
cin >> op;
if(op = 1){
int x, vy;
cin >> x > vy;
if(LeftHeap :: E[O[x]])
continue;
if(LeftHeap :: E[O[y]l])
continue;
int fx = LeftHeap :: getfa(O[x]);
int fy = LeftHeap :: getfa(O[y]);
if(fx %= fy){
LeftHeap :: merge(fx, fy);
}
} else {
int x;
cin > x;
if(LeftHeap :: E[O[x]]){
cout << -1 << endl;
continue;
}
int fx = LeftHeap :: getfa(0[x]);
cout << LeftHeap :: top(fx) << endl;
LeftHeap :: pop(fx);
}
}
return 0;

21
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! |
2.4 SHME
#include <bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const i64 INFL = 1e18;
namespace LB{
const int SIZ = 60 + 3;
i64 W[SIZ], h = 60;

void insert(i64 w){

for(int i = h;1i > 0;-—- 1i){
if(w & (111 << 1)){

if(twlil){
WLil = w;
break;

} else {
w = W[il;

}

}
}
i64 query(i6s4 x){

for(int i = h;i > 0;-- 1){
if(w[il){
x = max(x, x ™ W[il);
}
}
return x;

}
}
namespace reallB{

const int SIZ = 500 + 3;

long double W[SIZ][SIZ];

int n = 0;

void init(int n0){

n = no;
}

bool zero(long double w){
return fabs(w) < le-9;
}

bool insert(long double X[]){
for(int i = 1; i < n;+ i){
if(!zero(X[1])){
if(zero(W[i][i])){
for(int j = 1;j <
Wlill[j] = X[31;
return true;

} else {
long double t = X[i] / W[i][i];
for(int j = 1;5 < n;+ j)
X[j1 -= t » w[il[j];

n;+ j)
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return false;
}
}
// == TEST ==
int qread();

const int MAXN = 500 + 3;
long double X[MAXN][MAXN], C[MAXNI];
int I[MAXN];
bool cmp(int a, int b){
return C[a] < C[b];
}

int main(){

int n, m;

cin >> n > m;

reallB :: init(m);

for(int i = 1;1 < n;+ 1i){
for(int j = 1;5 < m;+ j){

cin > X[i]l[j];

}

}
for(int i = 1;i < n;+ 1){
cin > C[i];
I[i] = 1i;
}
sort(I + 1, I +1 + n, cmp);
int ans = 0, cnt =
for(int i = 1;i <
int x = I[i];
if(reallB :: insert(X[x]))
ans += C[x],
cnt += 1;

0;
n;+ i){

cout << cnt << "" << ans << endl;
return 0;

23

2.5 Link Cut 4

#include<bits/stdc++.h>
using namespace std;
typedef long long 164;
namespace LinkCutTree{
const int SIZ = le5 + 3;
int F[SIz], c[SIz], S[SIzl, w[SIz], A[SIz], X[SIz1[2], size;
bool T[SIZ];
bool is_root(int x){ return X[F[x]][0] = x & X[F[x]1[1] # x;}
bool is_rson(int x){ return X[F[x]][1] = x;}
int new_node(int w){
+ size;
W[size] = w, C[size] = S[size] = 1;
Alsize] = w, F[size] = 0;
X[size][0] = X[size]l[1] =
return size;

0;

}

void push_up(int x){
S[x] = CI[x] + S[X[x][0]] + S[X[x][1]];
A[x] = w[x] * A[X[x]1[0]] * A[X[x][11];
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}
void push_down(int x){
if(!T[x]) return;
int 1c = X[x][0], rc = X[xI][1];
if(lc) T[lc] ~= 1, swap(X[lc][0], X[lcll[1]1);
if(rc) T[rc] ~= 1, swap(X[rc][0], X[rcl[1]);
T[x] = false;
}
void update(int x){
if('is_root(x)) update(F[x]); push_down(x);
}

void rotate(int x){
int y = F[x], z = Flyl;
bool f = is_rson(x);

bool g = is_rson(y);
if(is_root(y)){
FIx] = z;
Flyl = x;
X[yl[ f1 = X[xI[!f], FIX[xI[!'f1] = vy;
X[xI['F] = y;
} else {
FIx] = z;
Flyl = x;
X[z][ gl = x;
X[yl[ f1 = X[xI[!f], FIX[xI[!'f1] = vy;
} X[x1[!f] = y;
push_up(y), push_up(x);
}
void splay(int x){
update(x);
for(int f = F[x];f = F[x], !is_root(x);rotate(x))
if(!is_root(f)) rotate(is_rson(x) = is_rson(f) ? f :
}
int access(int x){
int p;
for(p = 0;x;p = x, x = F[x]){
} splay(x), X[x][1]1 = p, push_up(x);
return p;
}

void make_root(int x){

x = access(x);
} T[x] ~= 1, swap(X[x][0], X[x][1]);
int find_root(int x){

access(x), splay(x), push_down(x);
while(X[x][0]) x = X[xI[0], push_down(x);
splay(x);

return x;

}

void link(int x, int y){
make_root(x), splay(x), F[x] = y;

}

void cut(int x, int p){
make_root(x), access(p), splay(p), X[pl[o]l = F[x] = 0;
}

X);
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void modify(int x, int w){
splay(x), W[x] = w, push_up(x);
}
}
const int MAXN = 1le5 + 3;

map<pair<int, int>, bool> M;
int n, m;
int main(){

cin >> n > m;
for(int i = 1;i < n;+ 1){
int a; cin > a;
LinkCutTree :: new_node(a);
}
for(int i = 1;1i < m;+ 1){
int o; cin > o;
if(o = 0){
int u, v; cin > u > v;
LinkCutTree :: make_root(u);
int p = LinkCutTree :: access(v);
printf("%d\n", LinkCutTree :: Al[p]l);
} else if(o = 1){
int u, v; cin > u > v;
int a = LinkCutTree :: find_root(u);
int b = LinkCutTree :: find_root(v);
if(a = b){
LinkCutTree :: link(u, v);
M[make_pair(min(u, v), max(u, v))] = true;
}
} else if(o = 2){
int u, v; cin > u > v;
if(M.count(make_pair(minCu, v), max(u, v)))){
M.erase(make_pair(min(u, v), max(u, v)));
LinkCutTree :: cut(u, v);
}
} else {
int u, w; cin > u > w;
LinkCutTree :: modify(u, w);
}
}
return 0;
}
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2.6 ZREGW
2.6.1 ZiEBi

#iinclude<bits/stdc++.h>
using namespace std;
typedef long long 164;
struct Line{ int id; double k, b; Line() = default;};
namespace LCSeg{
const int SIZ = 2e5 + 3;
struct Line T[SIZ];
#tdefine 1lc(t) (t << 1)
#tdefine rc(t) (t << 1 | 1)
bool cmp(int p, Line x, Line y){
double wl = x.k * p + X.b;
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double w2 = y.k * p + y.b;
double d = wl - w2;
if(fabs(d) < 1e-8) return x.id > y.id;
return d < 0;
}
void merge(int t, int a, int b, Line x, Line y){
int c=a+b > 1;
if(cmp(c, x, y)) swap(x, y);
if(cmp(a, y, x)){
T[t] = x; if(a #* b) merge(rc(t), c + 1, b, Tlrc(t)], vy);
} else {
T[t] = x; if(a #* b) merge(lc(t), a, c, T[lc(t)], v);
}

}
void modify(int t, int a, int b, int 1, int r, Line x){
if(1 < a8 b < r) merge(t, a, b, T[t], x);

else {
int c = a+b > 1;
if(1 < c¢) modify(lc(t), a, c, 1, r, x);

if(r > c¢) modify(rc(t), c + 1, b, 1, r, x);
}
}
void query(int t, int a, int b, int p, Line &x){
if(ecmp(p, x, T[t])) x = T[t];

if(a # b){
int c =a+b > 1;
if(p < c) query(lc(t), a, C, Py X);
if(p > c¢) query(rc(t), c + 1, b, p, x);
}
}
}
const int MOD1 = 39989;
const int MOD2 = 1e9;

int qread();
int m = 39989, o;
int main(){

int n = gread(), last_ans = 0;
for(int i = 1;i < n;+ 1){
int op = qread(); if(op = 0){
int k = (qread() + last_ans - 1) % MOD1 + 1;
Line x = {0, 0, 0}; LCSeg :: query(1l, 1, m, k, x);
printf("%d\n", last_ans = x.id);

} else {
int _x1 = (qread() + last_ans - 1) % MOD1 + 1;
int _y1 = (qread() + last_ans - 1) % MOD2 + 1;
int _x2 = (qread() + last_ans - 1) % MOD1 + 1;
int _y2 = (qread() + last_ans - 1) % MOD2 + 1;

if(_x1 > _x2) swap(_x1, _x2), swap(_yl, _y2);

double k, b; int d = + o;
if(_x1 = x2) k =0, b = max(_y1l, _y2);
else k = 1.0 » (_y2 - _y1) / (x2 - _x1), b = _y1 - k *
x1;
Line x = {d, k, b}; LCSeg :: modify(1, 1, m, _x1, _x2, X);
}

}
return 0;
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#include<bits/stdc++.h>
using namespace std;
typedef long long 164;
const int INF = 2e9;
const int MAXN= 5e5 + 3;
int A[MAXN];
struct Node{
i64 sum; int len, max1, max2, max_cnt, his_mx;
Node():
sum(@), max1(-INF), max2(-INF), max_cnt(@), his_mx(-INF), len
(o) {}
Node(int w):
sum(w), max1( w), max2(-INF), max_cnt(1), his_mx( w), len
(1) {}
bool update(int wil, int w2, int h1, int h2){
his_mx = max({his_mx, maxl + hil});
maxl += wl, max2 += w2;
sum += 111 * wl * max_cnt + 111 * w2 * (len - max_cnt);
return maxl > max2;
}
};
struct Tag{
int max_add, max_his_add, umx_add, umx_his_add; bool have;
void update(int wl, int w2, int hi1, int h2){
max_his_add = max(max_his_add, max_add + hl);
umx_his_add = max(umx_his_add, umx_add + h2);
max_add += wl, umx_add += w2, have = true;

}
void clear(){
max_add = max_his_add = umx_add = umx_his_add = have = 0;

}
b
struct Node operator +(Node a, Node b){
Node t;
t.max1l = max(a.maxl, b.max1l);
if(t.max1l #* a.max1){
if(a.max1l > t.max2) t.max2 = a.maxl;
} else{
if(a.max2 > t.max2) t.max2 = a.max2;
t.max_cnt += a.max_cnt;
}
if(t.max1l = b.max1){
if(b.max1l > t.max2) t.max2 = b.max1;
} else{
if(b.max2 > t.max2) t.max2 = b.max2;
t.max_cnt += b.max_cnt;
}
t.sum = a.sum + b.sum, t.len = a.len + b.len;
t.his_mx = max(a.his_mx, b.his_mx);
return t;
}

namespace Seg{
const int SIZ = 2e6 + 3;
struct Node W[SIZ]; struct Tag T[SIZ];
#tdefine 1lc(t) (t << 1)
#tdefine rc(t) (t << 1 | 1)
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55 void push_up(int t, int a, int b){

56 Wit] = Wlle(t)] + Wlrc(t)I1;

57 }

58 void push_down(int t, int a, int b){

59 if(a = b) T[t].clear();

60 if(T[t].have){

61 int c =a+b>1, x = lc(t), y = rc(t);

62 int w = max(W[x].max1, W[y].max1);

63 int wl = T[t].max_add, w2 = T[t].umx_add, w3 = T[t].
max_his_add, w4 = T[t].umx_his_add;

64 if(w = W[x].max1)

65 W[x].update(wl, w2, w3, wi),

66 T[x].update(wl, w2, w3, wk);

67 else

68 W[x].update(w2, w2, w&, wi),

69 T[x].update(w2, w2, wi4, wk);

70 if(w = W[y].max1)

71 Wly].update(wl, w2, w3, wi),

72 Tlyl.update(wl, w2, w3, wk);

73 else

74 Wly].update(w2, w2, w4, wi),

75 Tlyl.update(w2, w2, w4, wk);

76 T[t].clear();

77 }

78 }

79 void build(int t, int a, int b){

80 if(a = b){W[t] = Node(A[a]), T[t].clear();} else {

81 int c = a+ b > 1; T[t].clear();

82 build(lc(t), a, c);

83 build(rc(t), ¢ + 1, b);

84 push_up(t, a, b);

85 }

86 }

87 void modiadd(int t, int a, int b, int 1, int r, int w){

88 if(1 € a8 b < r){

89 T[t].update(w, w, w, w);

90 Wlt].update(w, w, w, w);

91 } else {

92 int ¢ = a + b > 1; push_down(t, a, b);

93 if(1 < c¢) modiadd(lc(t), a, c, 1, r, w);

94 if(r > c¢) modiadd(rc(t), c +1, b, 1, r, w);

95 push_up(t, a, b);

96 }

97 }

98 void modimin(int t, int a, int b, int 1, int r, int w){

99 if(L € a8 b < r){

100 if(w = W[t].max1l) return; else

101 if(w > W[t].max2){

102 int k = w - W[t].max1;

103 T[t].update(k, 0, k, 0);

104 W[t].update(k, @, k, 0);

105 } else {

106 int c =a+b > 1;

107 push_down(t, a, b);

108 modimin(lc(t), a, c, 1L, r, w);

109 modimin(rc(t), ¢ + 1, b, 1, r, w);

110 push_up(t, a, b);
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}
} else {
int ¢ = a + b > 1; push_down(t, a, b);
if(1 < c¢) modimin(lc(t), a, c, L, r, w);

if(r > c¢) modimin(rc(t), ¢ + 1, b, 1, r, w);
push_up(t, a, b);
}
}
Node query(int t, int a, int b, int 1, int r){
if(L € a 86 b < r) return W[t];
int ¢ = a + b > 1; Node ret; push_down(t, a, b);
if(1 < c¢) ret = ret + query(lc(t), a, c, 1, r);
if(r > c) ret = ret + query(rc(t), c + 1, b, 1, r);
return ret;

}
}
int qread();
int main(){
int n = qread(), m = qread();
for(int i = 1;i < n;+ 1)
A[i] = gread();
Seg :: build(1, 1, n);
for(int i = 1;1 < m;+ 1i){
int op = qread();
if(op = 1){

int 1 = qread(), r = qread(), w = qread();
Seg :: modiadd(1, 1, n, 1, r, w);

} else if(op = 2){
int 1 = qread(), r = qread(), w = qread();

Seg :: modimin(1, 1, n, 1, r, w);
} else if(op = 3){
int 1 = qread(), r = qread();
auto p = Seg :: query(1, 1, n, 1, r);
printf("%1lld\n", p.sum);
} else if(op = 4){
int 1 = qread(), r = qread();
auto p = Seg :: query(1, 1, n, 1, r);
printf("%d\n", p.max1);
} else if(op = 5){
int 1 = qread(), r = qread();
auto p = Seg :: query(1, 1, n, 1, r);
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printf("%d\n", p.his_mx);
}
}
return 0;
}
2.6.3 L

#iinclude<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const i64 INFL = 1e18;
int qread(){

intw = 1, c, ret;
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while((c = getchar()) > '9' || c< '"0') w=(c = "'-'"7?-1:1);
ret =c - '0";
while((c = getchar()) = '0' 6 c < '9') ret = ret * 10 + c - '0"';

return ret * w,;
}
const int MAXN = 1e5 + 3;
int X1[MAXN], Y1[MAXN];
int X2[MAXN], Y2[MAXNI;
int n, h, H[MAXN * 2];
namespace Seg{

#tdefine lc(t) (t << 1)

#tdefine rc(t) (t << 1 | 1)

const int SIZ = 8e5 + 3;

int T[SIz], S[SIz], L[SIz];

void pushup(int t, int a, int b){

S[t] = 0;
if(a = b){
S[t] = S[lc(t)] + S[rc(t)];
L[t] = L[lc(t)] + L[rc(t)];
}

if(T[t]) slt] = L[t];
}
void modify(int t, int a, int b, int 1, int r, int w){
if(1 € a & b < r){
T[t] += w, pushup(t, a, b);
} else {
int c=a+b > 1;
if(1 < c¢) modify(lc(t), a, ¢, 1, r, w);
if(r > c¢) modify(rc(t), c +1, b, 1, r, w);
pushup(t, a, b);

}
}
void build(int t, int a, int b){
if(a = b){
L[t] = H[a] - H[a - 1];
} else {
int c = a+b > 1;
build(lc(t), a, c);
build(rc(t), c + 1, b);
pushup(t, a, b);
}
}

int query(int t){
return S[t];
}
}

tuple <int, int, int> P[MAXN];
tuple <int, int, int> Q[MAXN];
int main(){
n = qread();
for(int 1 = 1;1 < n;+ 1){
X1[1] qread(), Y1[i] = qread();
x2[1] qread(), Y2[i] = qread();
if(X1[1] > X2[i]) swap(x1[i]l, Xx2[il);
if(va[i] > Y2[i]) swap(Y1[il, Y2[il);
H[+ h] = Y1[1i];
H[+ h] = Y2[i];
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P[i] = make_tuple(X1[il, Ya[il, Y2[il);
Q[i] = make_tuple(X2[i], Y1[il, Y2[il);
}
sort(H + 1, H+ 1 + h);
sort(P + 1, P+ 1 + n);
sort(Q + 1, Q+ 1 + n);
int o = unique(H + 1, H+ 1 + h) - H - 1;
Seg :: build(1, 1, o0);
i64 ans = 0, last = -1;
intp=1,q=1;
while(p < n |l g < n){
int x = INF;
if(p < n) x = min(x, get<0>(P[pl));
if(q < n) x = min(x, get<0>(Q[ql));
if(last %= -1){
ans += 111 * Seg :: query(1l) x (x - last);
}
last = x;
while(q < n 8 get<0>(Qlql) = x){
auto [x, 1, r] = Qlql; + q;
1 = lower _bound(H + 1, H+ 1 + o, 1)
r = lower_bound(H + 1, H+ 1 + o, r)
Seg :: modify(1, 1, o, 1, r, 1);
}
while(p < n & get<0>(P[p]l) = x){
auto [x, 1, r] = P[pl; + p;
1 = lower_bound(H + 1, H+ 1 + o, 1)
r = lower_bound(H + 1, H+ 1 + o, r)
Seg :: modify(1, 1, o, 1, r, -1);
}
}
printf("%lld\n", ans);
return 0;
}
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2.7 RESHIELEM
2.7.1 HUREER

#iinclude <bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
namespace BLOCK{
const int SIZ = le6 + le5 + 3;
const int BSZ = 2000;
list <vector<int> > block;
void build(int n, const int A[]){
for(int 1. = 0, r = 0;r # n;){
1 =r;
r = min(l + BSZ / 2, n);
vector <int> VO(A + 1, A + r);
block.emplace_back(Vo);

}
}

int get_kth(int k){
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for(auto it = block.begin();it = block.end();+ it){
if(it — size() < k)
k -= it - size();
else return it — at(k - 1);

}
return -1;
}
int get_rank(int w){
int ans = 0;
for(auto it = block.begin();it = block.end();+ it){
if(it — back() < w)
ans += it — size();
else {
ans += lower_bound(it — begin(), it — end(), w) - it
— begin();
break;
}
¥
return ans + 1;
}
/] mNEE K AL E
void insert(int k, int w){
for(auto it = block.begin();it = block.end();+ it){
if(it — size() < k)
k -= it — size();
else{
it — insert(it — begin() + k - 1, w);
if(it — size() > BSZ){
vector <int> V1(it — begin(), it — begin() + BSZ

/ 2);
vector <int> V2(it — begin() + BSZ / 2, it — end
());
*it = V2;
block.insert(it, V1);
}
return;

}
}
/] MBE kAN
void erase(int k){
for(auto it = block.begin();it = block.end();+ it){
if(it — size() < k)
k -= it — size();
else{
it — erase(it — begin() + k - 1);
if(it - empty())
block.erase(it);
return;

}
}
int qread();
const int MAXN = le5 + 3;
int A[MAXN];
// == TEST ==

32




73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

A OWON =

2 BEG

int main(){
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ios :: sync_with_stdio(false);
cin.tie(nullptr);
int n, m;
cin >> n > m;
for(int i = 1;i < n;+ 1)
cin > A[i];
sort(A + 1, A+ 1+ n);
Aln + 1] = INT_MAX;
BLOCK :: build(n + 1, A + 1);
int last = 0;
int ans = 0;
for(int i = 1;i < m;+ 1i){
int op;
cin >> op;
if(op = 1){
int x; cin > x; x = last;
int k = BLOCK :: get_rank(x);
BLOCK :: insert(k, x);
} else
if(op = 2){
int x; cin > x; x = last;
int k = BLOCK :: get_rank(x);
BLOCK :: erase(k);
} else
if(op = 3){
int x; cin > x; x "= last;
int k = BLOCK :: get_rank(x);
last = k, ans "= last;
} else
if(op = 4){
int x; cin > x; x "= last;
int k = BLOCK :: get_kth (x);
last = k, ans "= last;
} else
if(op = 5){
int x; cin > x; x "= last;
int k = BLOCK :: get_rank(x);
last = BLOCK get_kth (k - 1), ans "= last;
} else
if(op = 6){
int x; cin > x; x "= last;
int k = BLOCK :: get_rank(x + 1);
last = BLOCK get_kth (k), ans "= last;
}
}
cout << ans << endl;
return 0;
}
2.7.2 ENTAREL
#iinclude<bits/stdc++.h>
#tdefine up(l, r, i) for(int i = 1, END##i = r;i < END##Hi;+ i)
#idefine dn(r, 1, i) for(int i = r, END##i = 1;i > END##i;-—- 1)

using namespace std;
typedef long long i64;
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const int INF = 2147483647;
const int MAXN= 1le5 + 3;
const int MAXM= (1 << 14) + 3;
int n, m, k, maxt = 16383, X[MAXM], C[MAXM], t;
const int BUF_SIZE = 1le6;
char %pl, %p2, BUF[BUF_SIZE];
inline char readc();
inline int qread();
int A[MAXN], bsize; i64 B[MAXN], R[MAXNI];
struct Qryl{ int 1, r, id; }O[MAXN];
struct Qry2{ int id, 1, r; };
struct Qry3{ int id, 1, r; };
bool cmp(Qryl a, Qryl b){
return a.l / bsize = b.l1 / bsize ? a.r < b.r : a.l < b.1;
}

vector <Qry2> P[MAXN];
vector <Qry3> Q[MAXN];
int main(){
n = qread(), m =
up(1, n, 1) A[i]
up(1, m, i){
int 1 = qread(), r = gread(); o[i] = {1, r, i};
}

sort(0 + 1, 0+ 1 + m, cmp);
int1l =1, r = 0;
up(1, m, i){
int p = 0[i].1, q = O[i].r;
if(r < g){
P[r ].push_back({ i, r + 1, q});
Q[l - 1].push_back({-i, r + 1, q});

qread(), k = qread(), bsize = sqrt(m + 1);
= gread();

}
if(r > q){
Plq I.push_back({-i, q + 1, r});
Q[l - 1].push_back({ i, q + 1, r});
}
r = g;
if(1 > p)i
P[pl.push_back({-i, p, 1 - 1});
Qlr].push_back({ i, p, 1 - 1});
if(1 < p)i
P[1].push_back({ i, 1, p - 1});
Qlr].push_back({-i, 1, p - 1});
}
L =0p;
}
up(@, maxt, i) if(__builtin_popcount(i) = k) X[+ t] = i;
up(@, n, i){

up(1, t, j) + C[A[i] ~ X[31];
for(auto §o : P[i]){

if(o.id > @) R[ o.id] += C[A[o0.1]];

else R[-0.id] -= C[A[o0.1]];

if(o.1 < o.r)

P[i + 1].push_back({o.id, o.1 + 1, o.r});

}
for(auto o0 : Q[i]){

up(o.l, o.r, j){
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if(o.id > 0) R[ o.id] +
else R[-0.1d] -

CIAL]1];
ClA[31];

}
}
P[i].clear(), Q[i].clear();
P[i].shrink_to_fit();
Q[i].shrink_to_fit();
}
i64 ans = 0;
up(1, m, i){ ans += R[i], B[O[i].id] = ans; }
up(1, m, i) printf("%lld\n", B[i]);
return 0;
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#include<bits/stdc++.h>
#idefine endl "\n"
using namespace std;
const int MAXN = le5 + 3;
vector<int> E[MAXN];
namespace LCA{
const int SIZ = le5 + 3;
int D[SIz], F[SIz];
int P[SIz], Q[SIz], o;
void dfs(int u, int f){
Plu] = + o;
Qlo] = u;
Flul = f;
D[u] = D[f] + 1;
for(auto &v : E[u]) if(v == f){
dfs(v, u);
}
}

const int MAXH = 18 + 3;
int h = 18;
int ST[SIZ][MAXH];
int cmp(int a, int b){
return D[a] < D[b] ? a : b;
}

int T[S1Z], n;
void init(int _n){
n = _n;
dfs(1, 0);
for(int i = 1;i < n;+ 1)
sTlille] = q[il];

for(int i = 2;1i < n;+ 1)
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}

T[1] = T[1 > 1] + 1;
for(int i = 1;1 < h;+ 1i){
for(int j = 1;5 < n;+ j) if(jJ + (1 << 1 - 1) < n){
ST[jI[i] = ecmp(ST[jI[1 - 1], ST[j + (1 <«< 1 - 1)][1 -
11);

}
}
int lca(int a, int b){
if(a = b)
return a;
int 1 = P[al;
int r = P[b];
if(l > r)
swap(l, r);
+=+ 1;
intd=T[r -1+ 1];
return F[cmp(ST[1][d], ST[r - (1 << d) + 1][d])];
}
int dis(int a, int b){
return D[a] + D[b] - 2 %= D[lca(a, b)];
}

namespace BIT{

}

void modify(int D[], int n, int p, int w){
+ p;
while(p < n)
} D[p]l +=w, p += p & -p;
int query(int D[], int n, int p){
if(p < 0) return 0;
p = min(n, p + 1);
int r = 0;
while(p > 0)
r += D[pl, p -= p & -p;
return r;

}

namespace PTree{

const int SIZ = le5 + 3;
bool V[SIZ];
int S[SI1z], L[SI1z];
vector<int> EE[MAXN];
int *D1[MAXN];
int *D2[MAXN];
void dfsi(int s, int &g, int u, int f){
S[ul = 1;
int maxsize = 0;
for(auto §v : E[u]) 1if(v == f & 'V[v]){
dfsi(s, g, v, u);
if(S[v] > maxsize)
maxsize = S[v];
S[ul += S[v];
}
maxsize = max(maxsize, s - S[ul);
if(maxsize < s / 2)
g = u;
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}

int n;

void build(int s, int &g, int u, int f){
dfsi(s, g, u, f);
Vlg]l = true, L[g] = s;
for(auto &u : E[g]) if(!V[ul){

int h = 0;
if(S[u] < S[g]) build(S[ul, h, u, 0);
else build(s - S[gl, h, u, 0);

EE[g].push_back(h);
EE[h].push_back(g);
}
}
int F[SIz];
void dfs2(int u, int f){
Flul = f;
for(auto &§v : EE[u]) if(v %= f){
dfs2(v, u);

}
}
void build(int _n){
n=_n;
int s = n, g = 0;
dfsi(s, g, 1, 0);
Vlg]l = true, L[g] = s;
for(auto &u : E[g]){
int h = 0;
if(S[u] < S[g]) build(S[ul, h, u, 0);
else build(s - S[gl, h, u, 0);
EE[g].push_back(h);
EE[h].push_back(g);
}
dfs2(g, 0);
for(int i = 1;i < n;+ 1){
L[1i] += 2;
D1[i] = new int[L[i] + 3];
D2[i] = new int[L[i] + 3];
for(int j = 0;j < L[1] + 3;+ J)
} Di[i][j] = D2[1i]l[j] = o;
}

void modify(int x, int w){
int u = x;
while(1){

BIT :: modify(D1[x], L[x], LCA :: dis(u, x), w);

int y = F[x];
if(y = 0){
int e = LCA :: dis(x, vy);

BIT :: modify(D2[x], L[x], LCA :: dis(u, y), w);

X =Y;
} else break;
}
}
int query(int x, int d){
int ans = 0, u = Xx;
while(1){

ans += BIT :: query(Di[x], L[x], d - LCA ::

dis(u, x));
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int y = F[x];
if(y #= 0){
int e = LCA :: dis(x, y);
ans -= BIT :: query(D2[x], L[x], d - LCA :: dis(u, y));
X =Y,

} else break;

}

return ans;
}
}
int W[MAXN];
int main(){
ios sync_with_stdio(false);
int n, m;
cin >> n > m;
for(int i = 1;1 <
cin > W[i];
}

for(int i = 2;i <
int u, v;
cin > u > v;
E[u].push_back(v);
E[v].push_back(u);

n;+ 1){

n;+ 1i){

}
LCA init(n);
PTree build(n);
for(int i = 1;i < n;+ 1)
PTree modify(i, W[i]);
int lastans = 0;
for(int 1 = 1;1 < m;+ 1i){
int op; cin >> op;
if(op = 0){
int x, d;
cin > x > d;
x "= lastans;
d *~= lastans;
cout << (lastans =
} else {
int x, w;
cin > x > w;
x "= Tlastans;
w = Tlastans;
PTree modify(x, -W[x]
PTree modify(x, W[x]

PTree

}
}

return 0;

query(x, d)) << endl;

)

w);

3.2 K¥EED

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

using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN= 5e5 + 3;
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const int MAXM= 19 + 3;
vector <int> P[MAXN];
vector <int> Q[MAXN];
vector <int> E[MAXN];
int h = 19;
int L[MAXN], F[MAXN], GIMAXN], D[MAXN], S[MAXM][MAXNI;
void dfsi(int u, int f){
L[ul = 1, S[0][u] = f;
F[ul = f, D[u] = D[f] + 1;
for(int i = 1;i < h;+ 1)
S[i]lul = s[i - 1][s[i - 1][ull;
for(auto &§v : E[u]) if(v == f){
dfsi(v, u);
if(L[v] > L[G[ull)
G[ul] = v;
L[u] = max(L[u], L[v] + 1);
}
}
int T[MAXN];
void dfs2(int u, int f){
if(u = G[f]){
Tlul = T[f];
P[T[ul].push_back(u);
Q[T[ull.push_back(F[Q[T[ul].back()]);
} else {
Tlul = u;
P[u].push_back(u);
Q[ul.push_back(u);
}
if(G[ul) dfs2(G[u], u);
for(auto &v : E[u]) if(v %= f & v % G[ul)
dfs2(v, u);
}
typedef unsigned int u32;
typedef unsigned long long u64;
int n, q; u32 s;
u32 get(u32 x) {
X = X << 13;
X = x> 17;
X = X << 5;
return s = x;
}
int qread();
int H[MAXN];
int main(){
scanf("%d%d%u", &n, &q, &s);
int root = 0; H[0] = -1;
for(int i = 1;i < n;+ 1){
int f = qread();
if(f = 0)
root = 1i;
else {
E[f].push_back(i);
E[i].push_back(f);

}
H[i] = H[i > 1] + 1;

39




64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

co~NOoOOOGTh WN =

3 Mg

dfsi(root, 0);
dfs2(root, 0);
int lastans
164 realans
for(int i

0;
0;
1;i < q;+ i){
int x = (get(s) " lastans) % n + 1;
int k = (get(s) " lastans) % D[x];
if(k = 0){
lastans = x;
} else {
int h = H[k];
k -= 1 << h;
x = S[h1lx];
int t = T[x];
k -= D[x] - D[t];
if(k > 0){
x = Q[tl[k];
} else {
x = P[t][-k];
}

lastans = Xx;

}

realans = 111 * i * lastans;

}
printf("%lld\n", realans);
return 0;
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#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const i64 INFL = 1e18;
const int MAXN= le5 + 3;
int MOD;
int n, m, root;
int A[MAXN];
int qread();
vector <int> E[MAXN];
int S[MAXN], G[MAXN], D[MAXN], F[MAXNI;
void dfsi(int u, int f){
S[u] = 1, G[u] = @, D[u] = D[f] + 1, F[u] = f;
for(auto &v : E[u]) if(v = f){
dfsi(v, u);
S[ul += s[vl;
if(Ss[v] > S[G[ull)
Glul = v;
}
}
int B[MAXN];
int P[MAXN], Q[MAXN], T[MAXN], L[MAXNI, R[MAXN], cnt;
void dfs2(int u, int f){
P[+ cnt] = u, B[cnt] = A[ul, Q[ul] = cnt;
L[u] = cnt;
if(u %= G[f]) T[u] = u;
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}

else Tlu] = T[f];

if(G[ul) dfs2(G[u]l, u);

for(auto &v : E[u]) if(v %= f & v 5% G[ul){
dfs2(v, u);

}

R[u] = cnt;

namespace Seg{

#tdefine lc(t) (t << 1)
#define rc(t) (t << 1 | 1)
const int SIZ = 4e5 + 3;
i64 S[SIz], T[S1z];
void pushup(int t, int a, int b){
S[t] = (S[lc(t)] + S[rc(t)]) % MoD;

}
void pushdown(int t, int a, int b){
if(Tt]){
int c =a+b > 1;
T[lc(t)] = (T[lec(t)] + T[t]) % MOD;
Tlre(t)] = (T[re(t)] + T[t]) % MOD;
S[lc(t)] = (S[le(t)] + 1ull * (c - a + 1) = T[t]) % MOD;
S[rc(t)] = (S[rc(t)] + 2ull = (b - ¢ ) = T[t]) % MOD;
T[t] = o;
}
}

void modify(int t, int a, int b, int 1, int r, int w){
if(1 < a 8 b < r){

S[t] = (S[t] + 11l »w * (b - a + 1)) % MOD;
T[t] = (T[t] + w) % MOD;
} else {

int c =a+b > 1;
pushdown(t, a, b);
if(1 < c¢) modify(lc(t), a, ¢, 1, r, w);
if(r > c¢) modify(rc(t), c + 1, b, 1, r, w);
pushup(t, a, b);

}

i64 query(int t, int a, int b, int 1, int r){
if(L < as& b < 1)
return S[t];
int c =a+b > 1;
i64 ans = 0;
pushdown(t, a, b);
if(1 < c¢) ans = (ans + query(lc(t), a, c, 1, r)) % MOD;
if(r > c¢) ans = (ans + query(rc(t), ¢ + 1, b, 1, r)) % MOD;
return ans;

}
void build(int t, int a, int b){
if(a = b){
S[t] = B[a] % MOD;
} else {

int c =a+b > 1;
build(lc(t), a, c);
build(rc(t), ¢ + 1, b);
pushup(t, a, b);
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}

int main(){

n = qread(), m = gread(), root = qread(), MOD = qread();
for(int i = 1;1 < n;+ 1)
A[i] = qread();
for(int i = 2;i < n;+ 1){
int u = qread(), v = qread();
E[u].push_back(v);
E[v].push_back(u);
}
dfsi(root, 0);
dfs2(root, 0);
Seg :: build(1, 1, n);
for(int i = 1;1i < m;+ 1){
int op = qread();
if(op = 1){
int u = qread(), v = qread(), k = qread();
while(T[u] == T[v]){
if(D[T[ul]l < DI[T[vI])
swap(u, v);
Seg :: modify(1, 1, n, Q[T[ull, Qlul, k);
u = F[T[ull;
}
if(D[u] < D[v]) swap(u, v);
Seg :: modify(1, 1, n, Q[v], Ql[ul, k);
} else if(op = 2){
int u = qread(), v = qread();
i64 ans = 0;
while(T[u] == T[v]){
if(D[T[ul]l < D[TLv]])
swap(u, v);
ans = (ans + Seg :: query(1, 1, n, Q[T[ull, Qlul)) %
MOD;
u = F[T[ull;
}
if(D[u] < D[v]) swap(u, v);
ans = (ans + Seg :: query(1, 1, n, Q[vl, Q[ul)) % MOD;
printf("%lld\n", ans);
} else if(op = 3){
int x = qread(), w = qread();
Seg :: modify(1, 1, n, L[x], R[xI, w);
} else {
int x = qread();
printf("%lld\n", Seg :: query(1, 1, n, L[x], R[x]));
}
}

return 0;
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#include<bits/stdc++.h>
using namespace std;
using u64 = unsigned long long;
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const int MAXN = le6 + 3;
u64 xor_shift(u6s x){

X << 13;

X >> 7;

X << 17;

return x;

C 0

X
X
X

}
u64 H[MAXN];

vector <int> E[MAXN];
void dfs(int u, int f){

H[ul = 1;
for(auto &§v: E[u]) if(v == f){
dfs(v, u);
H[ul += H[v];
}
H[u] = xor_shift(H[ul); // !'important
}
int main(){
int n;
cin >> n;
for(int i = 2;1 < n;+ 1i){
int u, v;
cin > u > v;
E[ul.push_back(v);
E[v].push_back(u);
}
dfs(1, 0);
sort(H+ 1, H+ 1 + n);
cout << (unique(H + 1, H+ 1 +n) - H - 1) << endl;
return 0;
}

3.5 Prufer [F%!
3.5.1 A%
HERNN n BILA 1 NIRAIR, THE b FoRTFR G IRRE, THEA Z /DD AR BN EBE,

#include<bits/stdc++.h>
using namespace std;
const int MAXN = 5e6 + 3;
int D[MAXN], F[MAXN], P[MAXN];
vector<int> tree2prufer(int n){
vector <int> P(n);
for(int i =1, j = 1;1 < n - 2;+ i, + j){
while(D[j]) + 3J;
PLi] = F[31;
while(i < n - 2 & !--D[P[i]] &6 P[i] < j)
P[i + 1] = F[P[i]], 1 ++;
}
return P;
}
vector<int> prufer2tree(int n){
vector <int> F(n);
for(int i =1, j = 1;1i < n - 1;+ i, + j){
while(D[j]) + j;
F[31 = P[i];
while(i < n - 1 & !'--D[P[1]] & P[i] < j)
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FIPLi]] = P[1 + 1], 1 ++;
}

return F;

int main(){

ios :: sync_with_stdio(false);

cin.tie(nullptr);

int n, m;

cin >> n > m;

vector <int> ANS;

if(m = 1){ // tree — prufer
for(int i = 1;i < n - 1;+ 1){

cin > F[i], D[F[i]] ++;

}

ANS = tree2prufer(n);
} else { // prufer — tree
for(int i = 1;i < n - 2;+ 1){
cin > P[i], D[P[i]] ++;
}

PLn
ANS

1] = n;
prufer2tree(n);

}

long long ans = 0, =

for(int 1 = 1;i < n-(m=17?2 : 1);+ 1)
ans "= 111 * ANS[i] = i;

cout << ans << "\n";

return 0;

o)}
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3.6 REN

#include<bits/stdc++.h>
using namespace std;
const int MAXN = 5e5 + 3;
vector<pair<int, int> > E[MAXN];
namespace LCA{

const int SIZ = 5e5 + 3;

int D[SIz], H[SIz], F[SIz];

int P[SIz], Q[SIz], o;

void dfs(int u, int f){

Plu]l] = + o;

Qlol] = u;
Flul] = f;
D[u] = D[f] + 1;

for(auto &[v, w] : E[u]) if(v %= f){
Hlv] = H[u] + w, dfs(v, u);

}
}
const int MAXH = 18 + 3;
int h = 18;

int ST[SIZ][MAXH];
int cmp(int a, int b){

return D[a] < D[b] ? a : b;
}

int T[SIZ], n;
void init(int _n, int root){
n=_n;
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dfs(root, 0);

for(int i = 1;i < n;+ 1)
stli][e] = Q[il;

for(int i = 2;1i < n;+ 1)
T[1] = T[1 > 1] + 1;

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

for(int j = 1;5 < n;+ j) if(jJ + (1 << 1 - 1) < n){
ST[j1[i]l = cmp(ST[j1[i - 1], ST[j + (1 <«< i - 1)I[i -

11);
}

int lca(int a, int b){
if(a = b)
return a;
int 1 = P[al;
int r = P[b];
if(l > r)
swap(l, r);
+=+ 1;
intd = T[r - 1 + 1];
return F[cmp(ST[1][d], ST[r - (1 << d) + 1][d])];

int dis(int a, int b){
return H[a] + H[b] - 2 * H[lca(a, b)];
}
}

bool cmp(int a, int b){
return LCA :: P[a] < LCA :: P[b];
}

bool I[MAXN];

vector <int> E1[MAXN];

vector <int> V1;

void solve(vector <int> &V){
using LCA :: lca;
using LCA :: D;
stack <int> S;
sort(V.begin(), V.end(), cmp);
S.push(1);
int v, 1;
for(auto su : V) I[u] = true;
for(auto su : V) if(u ## 1){

int f = lca(u, S.top());

1 =-1;
while(D[v = S.top()] > D[f]){
if(l # -1)

E1[v].push_back(1l);
V1.push_back(l = v), S.pop();
}
if(1 # -1)
E1[f].push_back(1l);
if(f %= S.top())
S.push(f);
S.push(u);
}
1 =-1;
while(!S.empty()){
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v = S.top();
if(l %+ -1)
E1[v].push_back(1l);

V1.push_back(l = v), S.pop();
}
// dfs(1, @); // SOLVE HERE !
for(auto &u : V1)

El[u].clear(), I[u] = false;
Vi.clear();
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4.1 LAE

4.1.1 IR
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#include<bits/stdc++.h>
#tdefine up(l, r, i) for(int i
#tdefine dn(r, 1, i) for(int i
using namespace std;
typedef long long i64;
const int INF = 2147483647;
const int MAXN= 2e5 + 3;
const int MAXM= 2e5 + 3;
const int MAXD= 18 + 3;
struct edge{int u, v, w;};
vector <edge> V1[MAXN];
vector <edge> V2[MAXN];
vector <int> H[MAXN];
int n, D[MAXN], W[MAXN], F[MAXD][MAXNI;
int o, X[MAXN], L[MAXNI;
bool E[MAXN];
void dfsi(int u, int f){
D[u] = D[f] + 1, F[0][u] = f;
for(auto e : V1[u]) if(e.v %= f){
if(D[e.v] & D[e.v] < D[ul){
int a = e.u;
int b = e.v;
int c =+ 0, t = c + n;
H[c].push_back(a);
L[c] = w[a]l - wW[b] + e.w;
while(a = b)

1, END##i = r;i
r, END##1 = 1;1

<
2

END#H#i; ++ 1)
END##i; —- 1)

E[a] = true, a = F[0][a], H[c].push_back(a);

for(auto &x : H[c]){

int w = min(wW[x] - W[b], L[c] - w[x] + w[b]);

V2[x].push_back(edge{x, t, w});
V2[t].push_back(edge{t, x, w});
}
} else if(!D[e.v]){
Wle.v] = W[u] + e.w, dfsi(e.v, u);
}
}

for(auto e : Vi[u]) if(D[e.v] > D[ul){
if(1E[e.v]){
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V2[e.u].push_back({e.u, e.v, e.w});
V2[e.v].push_back({e.v, e.u, e.w});

}
}
int d = 18;
void dfs2(int u, int f){
D[u] = D[f] + 1, F[O][u] = f;
up(1, d, i) F[il[u] = F[i - 1][F[1i
for(auto e : V2[u]) if(e.v %= f){
X[e.v] = X[e.u] + e.w;
dfs2(e.v, u);

11[ull;

}

int lca(int u, int v){
if(D[u] < D[v]) swap(u, v);
dn(d, 0, i) if(D[F[il[ull = DIv])
if(u = v) return u;
dn(d, 0, i) if(F[il[u] # F[illv])
return F[0][u];

FLillul;

c
1

F[il[ul, v = F[illv];

c
]

int jump(int u, int v){
dn(d, 0, i) if(D[F[i][v]] > D[ul)
return v;

FIillv];

<
1]

int dis(int x, int y){
int t = lca(x, y);
if(t > n){

int u
int v

jump(t, x);
jump(t, y);
int w = abs(W[u] - w[v]);
int 1 = min(w, L[t - n] - w);
return X[x] - X[u] + X[y] - X[v]
} else {
return X[x] + X[yl - 2 %= X[t];
}

+
—

int m, q;
int qread();
int main(){
n = qread(), m = qread(), q = qread();
up(1, m, i){
int u = qread(), v = qread(), w = qread();
V1[u].push_back(edge{u, v, w});
Vi[v].push_back(edge{v, u, w});
}
dfs1(1, 0);
dfs2(1, 0);
up(1, q, i){
int u = qread(), v = qread();
printf("%d\n", dis(u, v));
}

return 0;
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4.2 =Tt
4.2.1 =TI

TAE: ZEMIAREEBMNMERHY, RERE5AE R, HHHERTE NS AHE S
1, BEI—PMERE, REFERZE—IDR, B, 28, BRI, Fite, XiF
EAE, FNENHER O(yvm) M. E24E O(mym). BEE: FHERI, ERAFERET =4
A, WEARE =TSR R EAE NS, XMETEEERT), BEERSRER T,

!/l F o H
1l n, m; cin > n > m;
vector<pair<1ll, 11>> Edges(m);
vector<vector<1l>> G(n + 2);
vector<1l> deg(n + 2);
for (auto &[i, j] : Edges) cin >> i >> j, ++tdeg[i], ++degl[jl;
for (auto [i, j] : Edges) {
if (deg[i] > deg[j] Il (degl[i] = deg[j] & i > j)) swap(i, j);
G[i].emplace_back(j);
}
vector<1l> val(n + 2);
11 ans = 0;
for (11 1i=1; 1 € n; +1i) {
for (auto j : G[i]) +valljl;
for (auto j : G[i]) for (auto k : G[j]) ans += vall[k];
for (auto j : G[i]) vallj] = o;
}
/] A HE
1l n, m; cin > n > m;
vector<pair<ll, 11>> Edges(m);
vector<vector<pll>> G(n + 2);
vector<1l> deg(n + 2);
for (auto &[i, j] : Edges) cin >> i > j, +tdeg[i], ++degl[jl;
for (auto [i, j] : Edges) {
11 flg = 0;
if (deg[i] > deg[j] Il (deg[i] = deg[j] & i > j)) swap(i, j), flg
= 1;
G[i].emplace_back(j, flg);
}
vector<1l> in(n + 2), out(n + 2);
11 ans = 0;
for (11 1i=1; 1 € n; ++1i) {
for (auto [j, w] : G[i]) w ? (+in[j]) : (+out[j]l);
for (auto [j, wi] : G[i]) for (auto [k, w2] : G[jI) {
if (wl = w2) ans += wl ? in[k] : out[k];
}

for (auto [j, w] : G[i]) in[j] = out[j] = 0;
}

cout << ans << '\n';

4.3 TRt
4.3.1 MOTIFiHER
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1l n, m; cin > n > m;
vector<pair<ll, 11>> Edges(m);
vector<vector<1l>> G(n + 2), iG(n + 2);
vector<1l> deg(n + 2);
for (auto &[i, j] : Edges) cin >> i > j, +tdeg[i], ++degl[jl;
for (auto [i, j] : Edges) {
if (deg[i] > degl[j]l Il (deg[i] = degl[j]l &6 i > j)) swap(i, j);
G[i].emplace_back(j), iG[j].emplace_back(i);
}
11 ans = 0;
vector<1l> vi(n + 2), v2(n + 2);
for (11 1i=1; 1 € n; +1i) {
for (auto j : G[i]) for (auto k : G[j]) +vi[k];
for (auto j : iG[i]) for (auto k : G[jl) ans += vi[k]l, +v2[k];
for (auto j : G[i]) for (auto k : G[j]) ans += vi[k] = (vi[k] - 1)
/ 2, vi[k] = 0;
for (auto j : iG[i]) for (auto k : G[j]) {
if (degl[k] > deg[i] |l (deg[k] = degl[i] & k > i)) ans += v2[k
1 % (v2[k] - 1) / 2;
v2[k] = 0;
}
}

cout << ans << '\n';

4.4 BIFH

#include<bits/stdc++.h>
using namespace std;
typedef long long 164;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN = le5 + 3;
using edge = tuple<int, int, int>;
vector <edge> E[MAXN];
vector <edge> W;
vector <int> C;
edge F[MAXN];
bool V[MAXN];
int I[MAXN], o;
void dfso(int u, int e){
V[u] = true;
I[u] = + o;
for(auto &[1, v, w] : E[u]) if(i # e){
if(VIv])
if(I[v] < I[ul){
for(int p = u;p %= v;){
auto &[j, f, x] = Flpl;
C.push_back(p);
W.push_back({j, p, x});
p=f;

}
C.push_back(v);
W.push_back({i, v, w});
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}

}

} else {
FIvl = {i, u, w};
dfso(v, 1i);

}

namespace Problem2{

/== HBgpALEE 15U, REE ==
164 H[MAXN], A1[MAXN], B1[MAXN], A2[MAXN], B2[MAXN], A3[MAXN], B3[
MAXN];
164 L[MAXN];
i64 dis = 0;

void dfsi(int u, int e){
for(auto &[1, v, w] : E[u]) if(i % e){
if(1vIv]){
dfsi(v, 1i);
dis = max(dis, L[u] + w + L[v]);
L[ul = max(L[ul, LLv] + w);

}
}
}
int main(){
int n;
cin >> n;

for(int i = 1;1i < n;+ 1){
int u, v, w;
cin > u > v > w;
E[ul.push_back({i, v, w});
E[v].push_back({i, u, w});
}
dfso(1, 0);
memset(V, 0, sizeof(V));
for(auto su : C)
V[u] = true;
for(auto su : C){
dfsi(u, 0);
}

int 1 = 0, r = C.size() - 1;
for(int i = 1;1 < r;+ 1i){
int x = C[i];
if(1i > 0)
H[i] = H[i - 1] + get<2>(W[i - 11);
A1[1i] L[x] + H[i];
Bi[i] = L[x] - H[iIl;
A2[i] = L[x] - H[i];
B2[1i] L[x] + H[i];

}
i64 h = H[r] + get<2>(W.back());

for(int i = 1;1i < r;+ 1)
A1[i] = max(i = 1 ? -INFL : A1[i - 1], L[C[il] + H[iD),
A2[1i] = max(i = 1 ? -INFL : A2[i - 1], L[c[i]] - H[i]);
for(int i = r;i > 1;-- 1)
B1[i] = max(i = r ? -INFL : B1[i + 11, L[C[i]] - H[i]),
B2[i] = max(i = r ? -INFL : B2[i + 11, L[C[i]] + H[i]);

A3[1] = -INFL, B3[r] = -INFL;
for(int i = 1 + 1;1 < r;+ 1){
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Cl[il;
A2[i - 1] + L[x] + H[i];
max(A3[1 - 1], w);

int x
164 w
A3[1]

}

for(int i
int x
164 w
B3[1i]

r-1;i > ;- i){
clil;

B2[i + 1] + L[x] - H[il;
max(B3[1 + 1], w);

}
i64 t = INFL;
for(int i = 1;1i < r;+ 1){
i64 d = A1[i] + B1[i + 1] + h;
i64 g = A2[i] + B2[1 + 1] + 0;
d = max({d, dis, A3[i], B3[i + 11});
t = min(t, d);

}
t = min(t, max(A3[r], dis));
if(t %2 = 0)
cout << t / 2 << ".0" << endl;
if(t %2 = 1)
cout << t / 2 << ".5" << endl;
return 0;
}
}
namespace Problem3{
/] == RKERERMIE ==
int A[MAXN];
164 X[MAXN], Y[MAXN];
i64 P[MAXN][2], QIMAXN][21;
void dfsi(int u, int e){
for(auto &[1, v, w] : E[u]) if(i %= e){
if(tvivl){
dfsi(v, 1);
Y[ul += max(X[v], Y[v]);
X[ul += Y[v];
}
}
X[u]l += A[ul;

int main(){
int n;
cin > n;
for(int i = 1;i < n;+ 1){
cin > A[i];
}

for(int i = 1;i < n;+ 1){
int u, v;
cin > u > v;
+H u, + v;
E[ul.push_back({i, v, 0});
E[v].push_back({i, u, 0});

}

double p;

cin > p;

dfso(1, 0);

memset(V, 0, sizeof(V));

for(auto su : C)

o1
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V[lu] = true;
for(auto &su : C){
dfsi(u, 0);
}
int 1 = 0, r = C.size() - 1;
Plo][1] = X[c[o]];
Plo][0] = -INFL;
Qlo][e] = Yv[cC[o]];
Q[0][1] = -INFL;
for(int i = 1 + 1;1 < r;+ 1){
int x = C[i];
P[i][1] = X[x] + P[i - 1][0];
P[il[@] = Y[x] + max(P[i - 1][0], P[i - 1][1]);
Qlil[1] = X[x] + Q[i - 1][0];
} Qfil[e] = Y[x] + max(Q[i - 1][0], Q[i - 1][1]);
i64 ans = max({P[rl[0], Qlrl[e]l, QlrI[11});
cout << fixed << setprecision(1) << ans * p << endl;
return 0;
}
}
int main(){
return Problem3 :: main();
}
4.5 2-SAT

4.5.1 R
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#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF 1e9;
const i64 INFL = 1e18;
namespace SCC{
const int MAXN= 2e6 + 3;
vector <int> V[MAXN];
stack <int> S;
int D[MAXN], L[MAXN], C[MAXNI, o, s;
bool F[MAXN], I[MAXNI;
void add(int u, int v){ V[u].push_back(v); }
void dfs(int u){
L[u] = D[u] = + o, S.push(u), I[u] = F[u] = true;
for(auto &v : V[ul){
if(FLv]){
if(I[v]) L[ul
} else {
dfs(v), L[ul
}
}

if(L[u] = D[ul){
int ¢ = + s
while(S.top() #* u){
int v = S.top(); S.pop();
I[v] false;
Clv] = c;

min(L[u], D[v]);

min(L[ul, L[v]);
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}
S.pop(), I[u] = false, Cl[u] = c;
}
}
}
const int MAXN = le6 + 3;

int X[MAXN][2], o;
int main(){
ios :: sync_with_stdio(false);
int n, m;
cin > n >
for(int i
X[i][o
for(int i
x[1][1
for(int i ;
int a, x, b, vy;
cin > a > x >> b > vy;
SCC :: add(X[all'x], X[bllyl);
SCC :: add(X[b]['y]l, X[allx1);

~e o

[ S R | QS ||
[ L e N | N T

1 <
++ 0
i1 < np++ 1)
++ 0
1 <

}
for(int i = 1;i < o;+ 1)
if(!'scc :: F[i])
SCC :: dfs(i);
bool ok = true;
for(int i = 1;i < n;+ 1){

if(SCC :: C[X[i][@]] = scC :: C[x[i][111)

ok = false;
}
if(ok){
cout << "POSSIBLE" << endl;
for(int i = 1;i < n;+ 1){
int a = SCcC :: C[X[il[e]l];
int b = ScC :: C[Xx[il[11];
if(a < b)
cout << 0 << "_";
else
cout << 1 << "J";

}

cout << endl;
} else {

cout << "IMPOSSIBLE" << endl;
}

return 0;

33

4.6 E=

#iinclude<bits/stdc++.h>
using namespace std;
const int MAXN= 2e4 + 3;
const int MAXM= 1le5 + 3;
vector<int> V[MAXN];
int n, m, o, D[MAXN], L[MAXN];
bool F[MAXN], C[MAXNI;
void dfs(int u, int g){
L[ul = D[u] = + o, F[u] = true; int s =

0;
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for(auto &v : V[ul){
if(1FLv]){
dfs(v, g), + s;
L[ul = min(L[ul, LIVv]);
if(u = g & L[v] = D[u]) C[u] = true;
} else {
L[ul = min(L[u], D[v]);
}
}
if(u =g 6 s > 1) Clu] = true;
}
int main(){

cin >> n > m;
for(int i = 1;1i < m;+ 1){
int u, v;
cin > u > v;
V[ul.push_back(v);
V[v].push_back(u);
}
for(int i = 1;i < n;+ 1)
if(!'F[1]) dfs(i, 1);
vector <int> ANS;
for(int i = 1;i < n;+ 1)
if(C[i]) ANS.push_back(i);
cout << ANS.size() << endl;
for(auto su : ANS)
cout << u << "_";
return 0;

o4

4.7 INEBDE

#iinclude<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN= 5e5 + 3;
vector <vector<int>> A;
vector <pair<int, int>> V[MAXN];
stack <int> S;
int D[MAXN], L[MAXN], o;
bool I[MAXN];
void dfs(int u, int 1){
D[u] = L[u] = + o; I[u] = true, S.push(u); int s = 0;
for(auto &p : V[ul]) {
int v = p.first, id = p.second;
if(id = 1){
if(DLv]){
if(Ilv]) L[ul
} else {
dfs(v, id), L[u]
}

min(L[ul, D[v]);

min(L[u], L[v]), + s;

}
}
if(D[u] = L[ul){

vector <int> T;
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while(S.top() = u){
int v = S.top(); S.pop();
T.push_back(v), I[v] = false;

}
T.push_back(u), S.pop(), I[u] = false;
A.push_back(T);

55

4.8 RWEBEN=

#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN= 5e5 + 3;
vector <vector<int>> A;
vector <int> V[MAXN];
stack <int> S;
int D[MAXN], L[MAXN], o; bool I[MAXN];
void dfs(int u, int f){
D[u] = L[u] = + o; I[u] = true, S.push(u); int s
for(auto &v : V[u]) if(v %= f){
if(D[v]){
if(Ilv]l)  L[ul
} else {
dfs(v, u), L[u]l = min(L[ul, L[v]), + s;
if(L[v]l = Dlul){
vector <int> T;
while(S.top() #*= v){
int t = S.top(); S.pop();
T.push_back(t), I[t] = false;

min(L[ul, D[v]);

}

T.push_back(v), S.pop(), I[v] = false;
T.push_back(u);

A.push_back(T);

}
}
if(f = 0 68 s = 0){
A.push_back({u});
}

0;

4.9 REBNE

#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN= 5e5 + 3;
vector <int> V[MAXN];
stack <int> S;
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int D[MAXN], L[MAXN], C[MAXNI, o, s;

bool F[MAXN], I[MAXN];

void add(int u, int v){ V[u].push_back(v); }
void dfs(int u){

L[u]l = D[ul = + o, S.push(u), I[u] = F[u]

for(auto &v : V[ul){
if(FLv]){
if(Ifv]) L[ul
} else {
dfs(v), L[ul
}
}

if(L[u]l = Dlul){
int ¢ = + s
while(S.top() = u){
int v = S.top(); S.pop();
I[v] = false;
Clv] c;

min(L[ul, D[v]);

min(L[ul, LIv]);

}
S.pop(), I[u] = false, Cl[u] = c;
}
}
vector <int> ANS[MAXN];
int main(){
int n, m;
cin >> n > m;
for(int i = 1;i < m;+ 1i){
int u, v;
cin > u > v;
V[ul.push_back(v);

}
for(int i = 1;i < n;+ 1)
if(1F[i])
dfs(i);

for(int i = 1;i < n;+ i){
ANS[C[i]].push_back(i);
}

cout << s << endl;
for(int i = 1;i < n;+ 1) if(F[i]){
int ¢ = C[i];
sort(ANS[c].begin(), ANS[c].end());
for(auto &u : ANS[c])
cout << u << """, F[u] = false;
cout << endl;

}

return 0;

It

5 M7

L

5.1 ZAR

#iinclude<bits/stdc++.h>
using namespace std;
namespace MCMF{

using i64 = long long;
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const 164 INF 1e18;
const int MAXN = le5 + 3;
const int MAXM = 2e5 + 3;

int H[MAXN], V[MAXM], N[MAXM], W[MAXM], F[MAXM], o = 1, n;

void add(int u, int v, int f, int c){
V[+ o] = v, N[o] = H[u], H[u] = o, F[o] = f, W[o]
V[H 0] = u, N[O] = H[V]r H[V] = 0, F[O] 0, W[O]
n = max(n, u);
n = max(n, v);

}
void clear(){
for(int i = 1;i < n;+ 1)
H[i]l = ©0;
n==0, o=1;
}
bool I[MAXN];
164 D[MAXN];
bool spfa(int s, int t){
queue <int> Q;
Q.push(s), I[s] = true;
for(int i = 1;i < n;+ 1)
D[i] = INF;
D[s] = 0;
while(!'Q.empty()){
int u = Q.front(); Q.pop(), I[u] = false;
for(int i = H[ul;i;i = N[1]){

const int &v = V[i];
const int &§f = F[i];
const int &w = W[i];
if(f & D[u]l + w < D[v]){

D[v] = D[ul + w;
if('I[v]) Q.push(v), I[v] = true;
}
}
return D[t] & INF;
}
int C[MAXN]; bool T[MAXNI;
pair<i64, i64> dfs(int s, int t, int u, i64 maxf){
if(u = t)
return make_pair(maxf, 0);
164 totf = 0;
164 totc = 0;
T[u] = true;
for(int &1 = Cl[ul;i;i = N[i]){
const int &v = V[i];
const int &§f = F[i];
const int &w = W[i];
if(f 8 D[v] = D[u] + w & !T[v]){
auto p = dfs(s, t, v, min(111 * F[i], maxf));
i64 f = p.first;
i64 ¢ = p.second;

F[i ] -= f;
F[i * 1] += f;
totf += f;

totc += 111 » f = W[i] + c;
maxf -= f;

C
_C;

a7
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if(maxf = 0){
T[u] = false;
return make_pair(totf, totc);
}
}
}
T[u] = false;
return make_pair(totf, totc);
}
pair<i64, i64> mcmf(int s, int t){
i64 ansl = 0;
164 ans2 = 0;
pair<i64, 164> r;
while(spfa(s, t)){
memcpy(C, H, sizeof(H));
r = dfs(s, t, s, INF);
ansl += r.first;
ans2 += r.second;
}
return make_pair(ansl, ans2);
}
}
int qread();

int main(){

int n = qread(), m = gread(), s = qread(), t = gread();

for(int i = 1;i < m;+ 1){
int u = qread(), v = gread(), f = qread(), c = qread();
MCMF :: add(u, v, f, c);

}

pair<long long, long long> ans = MCMF :: mcmf(s, t);

printf("%lld_%l1d\n", ans.first, ans.second);

return 0;

}

5.2 w=/)EIR
5.2.1 FE

A ER B NEIRE, 5w F o (ENEREREENEDI B o 2 o B2 ORI
{E o]

#include <bits/stdc++.h>
using namespace std;
int qread();
namespace Dinic{
const long long INF = 1e1l8;
const int SIZ = le5 + 3;
int n, m;
int H[SIZ], V[SIZ], N[SIz], F[SIz], t = 1;
int add(int u, int v, int f){
Vi+ t] = v, N[t] = H[u], F[t]
V[+ t] = u, N[t] = H[v], F[t]
n = max(n, u);
n = max(n, v);
return t - 1;

fr H[U] =1
0, H[v]

1
+

}

void clear(){
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for(int i = 1;i < n;+ 1)
H[i] = o;
n=m==8, t-=1;
}
int D[SIZ];
bool bfs(int s, int t){
queue <int> Q;
for(int i = 1;i < n;+ 1)
D[i] = o;
Q.push(s), D[s] = 1;
while(!Q.empty()){
int u = Q.front(); Q.pop();
for(int i = H[ul;i;i = N[i]){
const int &v = V[i];
const int &f = F[i];
if(f = 0 & 'D[v]){
D[v] = D[u] + 1;

Q.push(v);
}
}
}
return D[t] # 0;
}
int C[SIZ];
long long dfs(int s, int t, int u, long long maxf){
if(u = t)
return maxf;
long long totf = 0;
for(int &1 = Cl[ul;i;i = N[i]){
const int &§v = V[i];
const int &f = F[i];
if(D[v] = D[u] + 1){
long long resf = dfs(s, t, v, min(maxf, 111 = f));
totf += resf;
maxf -= resf;
F[1 1 -= resf;
F[1 * 1] += resf;
if(maxf = 0)
return totf;
}
}
return totf;
}

long long dinic(int s, int t){
long long ans = 0;
while(bfs(s, t)){

memcpy(C, H, sizeof(H));
ans += dfs(s, t, s, INF);
}
return ans;

}

}

namespace GHTree{
const int MAXN 500 + 5;
const int MAXM = 1500 + 5;
const int INF = 1e9;
int n, m, U[MAXM], V[MAXM], W[MAXM], A[MAXM], B[MAXMI;
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void add(int u, int v, int w){
+ m;
Ulm]
VIm]
Wlm]
Alm] Dinic :: add(u, v, w);
B[m] = Dinic :: add(v, u, w);
n = max(n, u);

n = max(n, v);

TR TR
= < c

}
vector <pair<int, int> > E[MAXN];
void build(vector <int> N){
int s = N.front();
int t = N.back();
if(s = t) return;
for(int i = 1;1 < m;+ 1i){
int a = A[i]; Dinic :: F[a]
int b = B[i]; Dinic :: F[b]

}
int w = Dinic dinic(s, t);
E[s].push_back(make_pair(t, w));
E[t].push_back(make_pair(s, w));
vector <int> P;
vector <int> Q;
for(auto &u : N){
if(Dinic D[u] % 0)
P.push_back(u);
else
Q.push_back(u);
}
build(P), build(Q);
}
int D[MAXN];
int cut(int s, int t){
queue <int> Q; Q.push(s);
for(int i = 1;i < n;+ 1)
D[i] = -1;
D[s] = INF;
while(!Q.empty()){
int u = Q.front(); Q.pop();
for(auto e : E[u]){
int v = e.first;
int w = e.second;
if(D[v] = -1){
D[v] = min(D[u], w);
Q.push(v);

}
}

return D[t];

wli], Dinic
w[i], Dinic

Fla ™ 1]
Flb ™~ 1]

S
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using namespace std;
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using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
namespace Dinic{
const i64 INF
const int SIZ
int n, m;
int H[SIz], V[SIiz], N[SIz], F[SIz], t = 1;
void add(int u, int v, int f){
V['H' t] =V, N[t] = H[U], F[t]
Vi+ t] = u, N[t] = H[v], F[t]
n = max(n, u);
n = max(n, v);

1e18;
5e5 + 3;

f, H[ul
0, H[v]

[l
—+

1]
—+

}
void clear(){
for(int i = 1;1 < n;+ 1)
H[i] = o;
n=m==, t-=1,;
}
int D[SIZ];
bool bfs(int s, int t){
queue <int> Q;
for(int i = 1;i < n;+ 1)
D[i] = 0;
Q.push(s), D[s] = 1;
while(!'Q.empty()){
int u = Q.front(); Q.pop();
for(int i = H[ul;i;i = N[i]){
const int &v = V[i];
const int &§f = F[i];
if(f = 0 8 !'D[v]){
D[v] = D[u] + 1;
Q.push(v);

}

}
return D[t] # 0;

int C[SIZ];
i64 dfs(int s, int t, int u, 164 maxf){
if(u = t)
return maxf;
164 totf = 0;
for(int &1 = Clul;i;1i = N[i]){
const int &v = V[i];
const int &f = F[i];
if(D[v] = D[u] + 1){
i64 resf = dfs(s, t, v, min(maxf, 111 * f));
totf += resf;
maxf -= resf;
F[1i ] -= resf;
F[1i * 1] += resf;
if(maxf = 0)
return totf;
}
}

return totf;
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}
i64 dinic(int s, int t){
i64 ans = 0;
while(bfs(s, t)){
memcpy(C, H, sizeof(H));
ans += dfs(s, t, s, INF);
}
return ans;
}
}
/] == TEST ==
int qread();

int main(){

int n = qread(), m = qread(), s = qread(), t = qread();
for(int i = 1;i < m;+ 1){
int u = qread(), v = gread(), f = qread();
Dinic :: add(u, v, f);
¥
printf("%lld\n", Dinic :: dinic(s, t));
return 0;
}
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5.4.1 FE

o add(u, v, 1, r, c): E—FKREME [I,r] BN v 2 v BN ¢ B934;
o solve(): WRELFEILR/NRHRITIR;
« solve(s, t): HWEARLRE/NEHRKT,

#iinclude<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e1l8;
namespace MCMF{
const int MAXN = le5 + 3;
const int MAXM = 2e5 + 3;
int H[MAXN], V[MAXM], N[MAXM], W[MAXM], F[MAXM], o = 1, n;
void adde(int u, int v, int f, int c){
V[+ o] = v, N[o] = H[u], H[u] = o, F[o]
V[+ o] = u, N[o] HLv], H[v] o, Flo]
n = max(n, u);
n = max(n, v);

f, wlo] =
0, Wlo]

|
(@]

_C;

}
bool I[MAXN];
i64 D[MAXN];
bool spfa(int s, int t){
queue <int> Q;
Q.push(s), I[s] = true;
for(int i = 1;i < n;+ 1)
D[i] = INFL;
D[s] = 0;
while(!Q.empty()){
int u = Q.front(); Q.pop(), I[u] = false;
for(int i = H[ul;i;i = N[1i]){
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const int &v = V[i];
const int &§f = F[i];
const int &w = W[i];
if(f & D[u] + w < D[v]){

DLv] = Dlu] + w;
if('I[v]) Q.push(v), I[v] = true;
}
}
return D[t] = INFL;
}
int C[MAXN]; bool T[MAXNI;
pair<i64, i64> dfs(int s, int t, int u, i64 maxf){
if(u = t)
return make_pair(maxf, 0);
164 totf = 0;
164 totc = 0;
T[u] = true;
for(int &1 = Cl[ul;i;i = N[i]){
const int &v = V[i];
const int &§f = F[i];
const int &w = W[i];
if(f & D[v] = D[u] + w & !T[v]){
auto p = dfs(s, t, v, min(111 * F[i], maxf));
i64 f = p.first;
i64 ¢ = p.second;
F[i ] -= f;
F[i * 1] += f;
totf += f;
totc += 111 * f * W[i] + c;
maxf -= f;
if(maxf = 0){
T[ul] = false;
return make_pair(totf, totc);

}
}
T[u] = false;
return make_pair(totf, totc);
}
pair<i64, i64> mcmf(int s, int t){
164 ansl = 0;
164 ans2 = 0;
pair<i64, 164> r;
while(spfa(s, t)){
memcpy(C, H, sizeof(H));
r = dfs(s, t, s, INFL);
ansl += r.first;
ans2 += r.second;

}

return make_pair(ansl, ans2);

}

164 costO;

int G[MAXN];

void add(int u, int v, int 1, int r, int c){
GLv] += 1;
G[ul] -= 1;
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cost@® += 111 = 1 * c;
addo(u, v, r - 1, c);
}
i64 solve(){
int s = + n;
int t = ++ n;
164 sum = 0;
for(int i = 1;i < n - 2;+ 1){
if(G[i] < 0)
addo(i, t, -G[il, 0);
else
addo(s, i, G[i], 0), sum += G[1i];
}
auto res = mcmf(s, t);
if(res.first s sum)
return -1;
return res.second + costO;
}
i64 solve(int s0, int t0){
addo(to, s0, INF, 0);
int s = + n;
int t = + n;
164 sum = 0;
for(int i = 1;i < n - 2;+ 1){
if(G[1i] < 0)
addo(i, t, -G[i], 0);
else
adde(s, i, G[il, ©), sum += G[i];
}
auto res = memf(s, t);
if(res.first =% sum)
return -1;
return res.second + costO;
}
}
// == TEST ==
int qread();

int main(){
return 0;
}
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o add(u, v, 1, r, c): E—FKREE [I,r] BN v B v B934;
o solve(): KERBFELITCAIITH;
« solve(s, t): HEHFEILCEKR,

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

int qread();

using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
namespace MCMF{
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const int MAXN = le5 + 3;

const int MAXM = 2e5 + 3;

int H[MAXN], V[MAXM], N[MAXM], F[MAXMI, o = 1, n;

void adde(int u, int v, int f){
V['H' 0] =V, N[O] = H[U], H[U]
V[+ o] = u, N[o] HLv], H[v]
n = max(n, u);
n = max(n, v);

o, Flo]
o, Flo]

f;
0;

}
164 D[MAXN];
bool bfs(int s, int t){
queue <int> Q;
for(int i = 1;i < n;+ 1)
D[i] = o;
Q.push(s), D[s] = 1;
while(!Q.empty()){
int u = Q.front(); Q.pop();
for(int i = H[ul;i;i = N[i]){
const int &v = V[i];
const int &f = F[i];
if(f = 0 & 'D[v]){
D[v] = D[u] + 1;
Q.push(v);

}

}
return D[t] = 0;

int C[MAXNI;
i64 dfs(int s, int t, int u, 164 maxf){
if(u = t)
return maxf;
164 totf = 0;
for(int &1 = Cl[ul;i;i = N[i]){
const int &v = V[i];
const int &f = F[i];
if(f & D[v] = D[u] + 1){
i64 f = dfs(s, t, v, min(11l * F[1i], maxf));
FLi ] -= f;
F[i * 1] += f;
totf += f;
maxf -= f;
if(maxf = 0){
return totf;
}

}
}

return totf;

i64 memf(int s, int t){
164 ans = 0;
while(bfs(s, t)){
memcpy(C, H, sizeof(H));
ans += dfs(s, t, s, INFL);
}

return ans;
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int G[MAXNI;
void add(int u, int v, int 1, int r){
G[v] += 1;
Glul] -= 1;
addo(u, v, r - 1);
}
void clear(){
for(int i = 1;i <

N[i] = F[i]
}

for(int i = 1;1 <
H[i] = G[1i] =

}

)

}
bool solve(){
int s = + n;
int t = + n;
164 sum = 0;
for(int i = 1;i < n - 2;+ 1){
if(G[i] < 0)
addo(i, t, -G[i]);
else
addo(s, i, G[i]), sum += G[i];
}
auto res = mcmf(s, t);
if(res = sum)
return true;
return false;

i64 solve(int s0, int t0){
addo(to, s0, INF);
int s = + n;
int t = ++ n;
164 sum = 0;
for(int i = 1;i < n - 2;+ 1){
if(G[1i] < 0)
addo(i, t, -G[i]);
else
addo(s, i, G[i]), sum += G[il;
}
auto res = memf(s, t);
if(res % sum)
return -1;
return mcmf(s0, t0);
}
}
const int MAXN = 1le3 + 3;
const int MAXM = 365 + 3;
int G[MAXN], A[MAXN], B[MAXMI;
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
int n, m, o = 0;
while(cin >> n > m){
int s = + o0;
int t = + o;
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for(int i = 1;i < m;+ 1i){
cin > G[i];
Ali] = + o;
MCMF :: add(A[i], t, G[i], INF);

}
for(int i = 1;1 < n;+ 1i){
B[i] = + o;
int c, d;
cin > ¢ > d;
MCMF :: add(s, B[il, 0, d);
for(int j = 1;5 < c;+ )
int t, 1, r;
cin > t > 1 > r;
t +;
MCMF :: add(B[i], A[t], 1, r);
}
}

cout << MCMF
MCMF :: clear();

solve(s, t) << "\n\n";

}

return 0;
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6.1.1 175

#tinclude<bits/stdc++.h>

using namespace std;

using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN = 600 + 3;
int MOD;
struct Mat{

int n, m;

int W[MAXN][MAXN];
Mat(int n = 0, int _m = 0){

n= _n;
m= _m;
for(int i = 1;i < n;+ 1)
for(int j = 1;) < m;+ j)
wlil[j] = o;

}
};
int mat_det(Mat a){
int ans = 1;
const int &n = a.n;
for(int i = 1;1 < n;+ 1i){
int f = -1;
for(int j = i;j < n;+ j) if(a.W[jl[i] == 0){
f=13;
break;
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if(f = -1){
return 0;
}

if(f %= i){
for(int j = 1;j < n;+ j)
swap(a.W[il[j], a.w[f][j]1);
ans = MOD - ans;
}
for(int j = i + 1;5 < n;+ j) if(a.w[jI[i1){
while(a.W[j1[i]){
int u = a.Ww[i][i];
int v = a.Ww[jl[i];
if(u > v){
for(int k = 1;k < n;+ k)
swap(a.W[i]l[k], a.W[j1[k]);
ans = MOD - ans;
swap(u, Vv);
}
int rate = v / u;
for(int k = 1;k < n;+ k){
a.W[jllk] = (a.W[jI[k] - 111 * rate * a.W[i]l[k] %
MOD + MOD) % MOD;

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

ans = 111 * ans * a.W[i][i] % MOD;
return ans;

int main(){
int n;
cin >> n >> MOD;
Mat A(n, n);
for(int i = 1;1 < n;+ 1)
for(int j = 1;5 < n;+ j)
cin > AW[il[j], A.W[i][j] %= MOD;
cout << mat_det(A) << endl;
return 0;
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#include<bits/stdc+.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN = 100 + 3;
const double EPS = 1e-9;
struct Mat{
int n, m;
double W[MAXN][MAXN];
Mat(int n = 0, int m = 0){
n = _n;
m= _m;
for(int i = 1;i < n;+ 1)
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for(int j

}
b

1;

= 1;7
wW[illj] = o

bool zero(double f){
return fabs(f) < EPS;

<

~N

?

m;+ j)

}
int mat_rank(Mat &a){
const int &n = a.n;
const int &m = a.m;
int cnt = 0;
for(int i = 1;1i < m;+ 1){
int p = cnt + 1;
int f = -1;
for(int j = p;j < n;+ j){
if(!zero(a.W[j1[i])){
f=173;
break;
}
}
if(f = -1)
continue;
if(f #= p)i
for(int j = 1;7 < m;+ J)
} swap(a.W[pl[jl, a.W[fl[j1);
+ cnt;
for(int j = p + 1;5 < n;+ j){
double rate = a.W[jl[i] / a.w[pll[il;
for(int k = 1;k < m;+ k){
a.W[jl[k] -= rate » a.W[p]l[k];
}
}
}
return cnt;
}

double X[MAXN];
int main(){
int n;
cin > n;
Mat A(n, n);
Mat T(n, n + 1);
for(int i = 1;i < n;+ 1){
for(int j = 1;5 < n;+ j)
cin > AW[il[j];
for(int j = 1;5 < n;+ j)
T.Wil[G] = Aw[il[j];
cin > T.W[il[n + 11;

}
int resl = mat_rank(A);
int res2 = mat_rank(T);

if(resl = res2)

cout << -1 << endl;
else
if(res2 < n)

cout << 0@ << endl;
else {
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for(int i = n;i > 1;-- i){
X[i] = T.W[illn + 11 / T.wW[il[il;
for(int j = i - 1;5 2 1;-- j){
double rate = T.W[jl[i] / T.wl[il[il;
T.wlill i] -= rate * T.w[i][ il;
T.WLjI[n + 1] -= rate » T.wW[il[ln + 1];
}
}
for(int i = 1;i < n;+ 1)
cout << "x" << i << "=" << fixed << setprecision(2) << X[1i]
<< endl;
}
return 0;
}

6.1.3 SHNHETSXRH% (BH)

#iinclude<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;

const 164 INFL = 1e18;
const int MAXN = 100 + 3;
const int MOD = 998244353;

struct Mat{
int n, m;
int W[MAXN][MAXN];
Mat(int n = 0, int m = 0){

n=_n;
m = _m;
for(int 1 = 1;i < n;+ 1)
for(int j = 1;5 < m;+ j)
Wlil[j]l = o;
}
};
int power(int a, int b){
int r = 1;
while(b){
if(b § 1) r = 111 » r * a % MOD;
b >=1, a =111 % a * a % MOD;
}
return r;
}

int inv(int x){
return power(x, MOD - 2);

int mat_rank(Mat &a){
const int &n = a.n;
const int &m = a.m;
int cnt = 0;
for(int i = 1;i < m;+ 1i){
int p = cnt + 1;

int f = -1;
for(int j = p;j < nj+ j){
if(a.W[jil[i] = 0){
f=173;
break;




41
42
43
44
45
46
47
48
49
50
51
52
53
54

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

87

88
89
90
91
92
93
94

6 FF 71

int
int

}
}
if(f = -1)
continue;
if(f #= p)i
for(int j = 1;5 < m;+ j)
} swap(a.Wlpl[jl, a.wlfl[ji1);
+ cnt;

int invp = inv(a.W[pl[il);
for(int j = p + 1;5 < n;+ j){
int rate = 111 * a.W[jl[i] * invp % MOD;
for(int k = 1;k < m;+ k){
a.W[jIlk] = (a.w[jI[k] - 111 * rate * a.W[p]l[k] % MOD +
MOD) % MOD;

}
}

return cnt;

X[MAXN];
main(){
int n;
cin > n;
Mat A(n, n);
Mat T(n, n + 1);
for(int i = 1;i < n;+ 1){
for(int j = 1;7 < n;+ j)
cin > AW[il[j];
for(int j = 1;) < n;+ j)
T.WLil[j] = Awlil[j];
cin > T.W[i]l[n + 1];

}
int resl = mat_rank(A);
int res2 = mat_rank(T);

if(resl = res2)
cout << -1 << endl;
else
if(res2 < n)
cout << 0 << endl;
else {
for(int i = n;i > 1;-—- i){
int invp = inv(T.W[il[i]);
X[i] = 111 * T.w[il[n + 1] * invp % MOD;
for(int j =1 - 1;7 = 1;-- j){
int rate = 111 = T.W[j][i] * invp % MOD;
T.WiIL il = (T.w[j]I i] - 111 * rate * T.W[i][
i] % MOD + MOD) % MOD;
T.WHIn + 1] = (T.W[jl[n + 1] - 111 % rate = T.W[il[n
+ 1] % MOD + MOD) % MOD;

}
}
for(int i = 1;i < n;+ 1)
cout << "x" << 1 << "=" << X[1i] << endl;
}
return 0;
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6.1.4 EFERE

#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;

const 164 INFL = 1e18;
const int MAXN = 400 + 3;
const int MOD = 1e9 + 7;

struct Mat{
int n, m;
int W[MAXN][MAXN];
Mat(int n = 0, int m = 0){

n = _n;
m= _m;
for(int i = 1;i < n;+ 1)
for(int j = 1;) < m;+ j)
wlil[j] = o;

}

b

int power(int a, int b){
int r = 1;

while(b){
if(b § 1) r = 111 * r * a % MOD;
b >=1, a =111 * a * a % MOD;
}
return r;

}
int inv(int x){

return power(x, MOD - 2);
}

bool mat_inv(Mat &a){
const int &n = a.n;

Mat b(n, n);
for(int i = 1;i < n;+ 1)
b.w[i][i] = 1;
for(int i = 1;i < n;+ 1){
int f = -1;
for(int j = i;j < n;+ j) if(a.W[jI[i] # 0){
f =13
break;
}
if(f = -1){
return false;
}
if(f 5= 1){
for(int j = 1;7 < n;+ j)
swap(a.W[il[j], a.W[fl[31),
| swap(b.W[il[j1, b.W[fI[j1);
int invp = inv(a.W[il[il]);
for(int j = 1 + 1;5 < n;+ j){
int rate = 111 * a.W[j][i] * invp % MOD;
for(int k = 1;k < n;+ k){
a.W[jIlk] = (a.w[j][k] - 111 * rate = a.W[i][k] % MOD +
MOD) % MOD;

b.W[jl[k] = (b.W[jI[k] - 111 * rate = b.W[i][k] % MOD +
MOD) % MOD;
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}
}
for(int i = n;i
int invp = inv(a
for(int j = 1;j
a.wfil[j] =
b.W[il[j]

}
for(int j = i -
int rate =
for(int k =
a.wljllk
MOD)
b.w[jI[k
MOD)

¥
}
for(int i = 1;i
for(int j =
a.W[il[;j
return true;

< n
153
1 =

X[MAXN];
main(){
int n;
cin > n;
Mat A(n, n);
for(int i = 1;1 < n
for(int j = 1;7
cin > A.W[i
bool res = mat_inv(A
if(res = false){
cout << "No,Solu
} else {
for(int i =
for(int
cout <

int
int

1;1
j =

}

return 0;

> 1;

73

- 1i){

WLiT[iD);

< nj+ )i

111 * a.Ww[i]l[j] * invp % MOD;
111 = b.W[i][j] * invp % MOD;

;= 3
[31[i] % moD;

s+ k)

[jI1[k] - 111 * rate * a.W[i][k] % MOD +

>
* a.

<
(a.
% MOD;

] = (b.W[j][k] - 111 * rate * b.W[i][k] % mMOD +
% MOD;

1;3
111
1;k
]l =

je+ i

)
< n;+ j)
b.wlil[j];

1031

;1)
< nj+ j)
103 1;
);
tion" << endl;
n;+ 1)
< nj+ j)

i]03] << "u\n"[J

<
1;7
AW[ = nl;

6.1.5 B[EH

LGV EEMR ¥ ¢ 2—KAMILHE,
>an}) ggljj/gl/j\ B = {blab27' v

{ai,a,---

WA, BPRRERAR, SEEAES A =

abn}o

. gﬁﬁ%?ép M) — w1 (3 — w2 Vg —> + -

o —HNTA (a,b) BIBUEBE SN e(a,b) =

BHERE M g

ok vy BBHEE N w(p)
Zp:a—>b O.J(p)o

= Hwio
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e(an,b1) e(an,bs)
M A F| B BB PRERWIBEZRH p = (p1, po, -
EX o(m) & 7 WA,
A LGV MRGARIN T :

det(M) = Z

p:A—B

(=17

74

6(&1, bn)
e(az, by)

e(an,by)
o pn)y, HHM a; BK by, 72—

™ H w(p:)
i=1

A DLREOAAEIL IR, TR 2 e(a, b) BERTDAEAM o B b BRI 1277 5L

EREMER AT AE,

o TENERCERE D, ; = [i = j] deg(i);
o AR By, — ;. BM 0 B RECN
o & XHRERITIER L= D - B,

Xt I ral E R RE R 2 BLROARGH T -

b

t(G) = det(Ll) = %Al)\g s )\n—l

Hrh L, 2% L MZEEE ¢ 17858 5 2RF5
XFAEE, KOTTomEE RN, R
Wik L = D™ — E, L™ — E,

(G, k) = det
%G, k) = det

B, SREERERE D Dovt B, [RINE SChighr

(Ly)
(Z3™)

Hrp dleal(G k) FoREA k UARAIHHTEIRY, 7008 (G, k) FoRBA & AARAIIREIR

BEST EE XT—MHAKNE G, i i BIHEN out;, RN G BIRAA SR N T, T

A DMERERAR, W G RIA B R BRG] 3N EON |

TH(outi —1)!
#include<bits/stdc+.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN = 300 + 3;
const int MOD = 1e9 + 7;
struct Mat{
int n, m;
int W[MAXN][MAXN];
Mat(int _n = 0, int _m = 0){
n = _n;
m= _m;
for(int i = 1;i < n;+ 1)
for(int j = 1;) < m;+ j)
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wlil[3j] = o;
}
};
int mat_det(Mat a){
int ans = 1;
const int &n = a.n;
for(int i = 1;i < n;+ 1){
int f = -1;
for(int j = 1;5 < n;+ j) if(a.w[jl[i] == 0){
f=173;
break;
}
if(f = -1){
return 0;
}

if(f %= 1){
for(int j = 1;5 < n;+ j)
swap(a.W[il[j], a.W[fl[j1);
ans = MOD - ans;

}
for(int j = i + 1;5 < n;+ j) if(a.w[jI[il]){
while(a.W[jI[i]){
int u = a.Ww[i][i];
int v = a.W[jl[i];
if(u > v){
for(int k = 1;k < n;+ k)
swap(a.W[i]l[k], a.W[j1[k]);
ans = MOD - ans;
swap(u, v);
¥
int rate = v / u;
for(int k = 1;k < n;+ k){
a.W[jI[k] = (a.W[j1[k] - 111 » rate * a.W[il[k] %
MOD + MOD) % MOD;
}
}
}

}
for(int i = 1;i < n;+ 1)
ans = 111 * ans * a.W[i][i] % MOD;
return ans;
}
int D[MAXN];
int W[MAXN][MAXN];
int main(){
int n, m, t;
cin > n > m > t;
for(int i = 1;i < m;+ 1){
int u, v, w;
cin > u >»> v > w;
if(u = v){
if(tt =0){ // ©TwHA
D[ul = (D[ul + w) % MOD;
D[v] = (D[v] + w) % MOD;
Wlullv] = (W[ul[v] + w) % MOD;
WLvI[ul = (W[v][u] + w) % MOD;
} else { // vt A
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D[v] = (D[v] + w) % MOD;
Wlullv] = (W[ullv] + w) % MOD;
}
}
}
Mat A(n - 1, n - 1);
for(int i = 2;1 < n;+ 1)
for(int j = 2;j < n;+ j) // L1 AR#rtAHK
A.W[i - 1]1[j - 11 = moD - w[i][j];
for(int i = 2;1i < n;+ 1)
AWw[i - 1][1 - 1] = (D[1] + A.w[i - 21][1 - 1]) % MOD;
cout << mat_det(A) << endl;
return 0;
}
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6.2 KFT/NF
6.2.1 H%
YA a,p RH = #18 o® =y (mod p), A p RFEL

#include<bits/stdc++.h>
using namespace std;
int power(int a, int b, int p){

int r = 1;
while(b){
if(b § 1) r =111l x r * a % p;
b>=1, a=111*a x a % p;
}
return r;

}
namespace BSGS {
unordered_map <int, int> M;
int solve(int a, int vy, int p){ // a " x
M.clear();
int B = sqrt(p);
int wl = vy, ul = power(a, p - 2, p);
int w2 = 1, u2 = power(a, B, p);
for(int i = 0;1i < B;+ 1){
M[wl] = i;
wl = 111 * wl * ul % p;

}
for(int i = 0;i < p / B;+ i){
if(M.count(w2)){
return i * B + M[w2];
}
w2 = 111 * w2 * u2 % p;
}
return -1;
}
}
int main(){
int p, b, n;

cin > p > b > n;
int ans = BSGS :: solve(b, n, p);
if(ans = -1){
cout << "nogsolution\n";
} else {

y (mod p)
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cout << ans << "\n";

}

return 0;

7

6.3 FEFRTEIE

6.3.1 T

xR

r=a; (mod m;)

x=ay (mod msy)

x=a, (modm,)

QAR a; W ESR, AIDMSZE] « BIfE 2 = L (mod M), HM M =[]m,;, M L HTFRGH:

L= (Z a;m; X ((M/ml)_1 mod mi)) mod M

#iinclude<bits/stdc++.h>
using namespace std;
const int MAXN = 100 + 3;
long long A[MAXN], B[MAXN], M = 1;
long long exgcd(long long a, long long b, long long &x, long long &y){
if(a = 0){
X =0,y =1; return b;
} else {
long long x0 = 0, yO = 0;
long long d = exgcd(b % a, a, x0, y0);
x =y0 - (b / a) * x0;

y = x0;
return d;
}
}
int main(){
int n;
cin >> n;

for(int i = 1;1 < n;+ 1i){
cin > B[1i] > A[i];
M=M=+ B[i];

}

long long L = 0

for(int i = 1;i < n;+ 1){
long long m = M / B[i], b, k;
exgcd(m, B[i], b, k);
L= (L + (__int128)A[i] * m * b) % M;

.

’

}

L=(L%M+ M) %M;
cout << L << endl;
return 0;
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6.4 IF) T2 ERIZRA]
6.4.1 F%E
&

s(i) = Zfd

dli

8

#iinclude<bits/stdc++.h>
using namespace std;
const int MAXN = 2e7 + 3;
unsigned A[MAXN];
int p, P[MAXN]; bool V[MAXN];
void solve(int n){

for(int i = 2;1i < n;+ 1){

if(1v[i]){
P[+ pl = i;
for(int j = 1;5 < n / i;+ { // w45
Al * 1] += A[j];
}
}
for(int j = 1;j < p & P[j] < n / i;+ j){
V[i » P[j]] = true;
if(i % P[j] = 0)
break;
}

}
}
unsigned seed;
inline unsigned read(){
seed "= seed << 13;
seed "= seed > 17;
seed "= seed << 5;
return seed;

}
int main(){
int n;
cin >> n >> seed;
for(int i = 1;i < n;+ 1){
A[i] = read();
}
solve(n);
unsigned ans = 0;
for(int i = 1;i < n;+ 1i){
ans = A[i];
}
cout << ans << endl;
return 0;
}

6.5 FHEMILER
6.5.1 EKW/LERF (HRERLER)

From zpk
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Ar+ B

—RETIEIA, Xy = { AN EER R TR SE, E] O(log V) EIRIE,

79

1t

H A > C REEERES, MAZEREZRD |A/C] HiAltk, A< C SR B v,y #if5, Y

T4 T —A EBCRITL, M BBCE NBCEAT DAEAL, AT AEIH,

REBHM (0,0) EZ (n, |[(An + B)/C)), RIXT A,B,C >0,C # 0 CERREARAELARL),

U, R FEFERMNATEATRN, XMAIMEEITIL, MR EIAR R, PRIERR log #& i A] DA

BOBITLRELIWERE, KR EFHFA S FEERAD logo

Matrix solve(1l n, 11 A, 11 B, 11 C, Matrix R, Matrix U) { // (0, 0)
# % (n, (An+B)/C)

if (A > C) return solve(n, A % C, B, C, U.qpow(A / C) * R, U);

1mM1=B/C, r=(A*xn=+B)/C;

if (1 = r) return R.gpow(n) * U.gqpow(l); // 1L =1r — 1 =1 or A
=0 orn=20.

Mlp=(C*r-B-1)/ A+ 1;

return R.gpow(n - p) * U x solve(r - 1 -1, C, C-B%C+A-1,
» U, R) = U.gpow(1);

}

A

6.6 ¥ EKJLERS
6.6.1 HNA

457E a,b, KM ax + by = ged(a, b) —H z,y.

int exgcd(int a, int b, int &x, int &y){
if(a = 0){
X =0,y =1; return b;
} else {
int x0 = 0, yo = 0;
int d = exgcd(b % a, a, x0, y0);
x =y0 - (b / a) * x0;
y = Xx0;
return d;

6.7 HURBEETE
6.7.1 F%E

BEFIR g DARAEEL mod, T XA o BYESHOSEL,
HZE O(mod”? + T'logmod),

#include<bits/stdc++.h>
using namespace std;
int power(int a, int b, int p){

int r = 1;
while(b){
if(b 8§ 1) r =111 *xr *x a % p;
b>=1, a=111 % a * a % p;
}
return r;

}
namespace BSGS {
unordered_map <int, int> M;
int B, U, P, g;
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void init(int g, int PO, int B0){
.clear();
= BO;
PO;
power(power(g, B, P), P - 2, P);
int w = 1;
for(int i = 0;1i < B;+ 1){
Mlw] = 1i;
w=111 x w * g % P;

o W=

c
1

}

int solve(int y){
int w = vy;
for(int i = 0;1i < P / B;+ 1){
if(M.count(w)){
return i * B + M[w];
}
w

= 111 »w x U % P;
}
return -1;
}
}
const int MAXN = 1le5 + 3;
int H[MAXN], P[MAXN], HO, p, h, g, mod;
bool V[MAXN];
int solve(int x){
if(x < h){

return H[x];
}
int v =mod / x, r = mod % Xx;
if(r < x - r){
return ((HO + solve(r)) % (mod - 1) - H[v] + mod - 1) % (mod -
1);
} else {
return (solve(x - r) - H[v + 1] + mod - 1) % (mod - 1);
}
}
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
int T;
cin >> g >> mod;
h = sqrt(mod) + 1;
BSGS :: init(g, mod, sqrt(11l * mod * sqrt(mod) / logl@(mod)));
HO = BSGS :: solve(mod - 1);
H[1] = o;
for(int i = 2;1 < h;+ 1){
if(rvii])d
P[+ p] = i;
H[i] = BSGS :: solve(i);
}
for(int j = 1;j < p &6 P[j] < h / i;+ j){
int &p = P[j];
H[i * p] = (H[i] + H[p]) % (mod - 1);
V[i = p] = true;
if(i % p = 0)
break;
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}
}
cin > T;
while(T --){
int x, tmp = 0;
cin > x;
cout << solve(x) << "\n";
}
return 0;
}

81

6.8 RRFRALAK
6.8.1 F%E
ERVIMESR m DA n A, O(m) TbHE, O1) BRER x,y FRERKANLES

#include<bits/stdc++.h>
#tdefine up(l, r, i) for(int i
#tdefine dn(r, 1, i) for(int i
using namespace std;
typedef long long i64;
const int INF = 2147483647;
const int MAXN= 5e3 + 3;
const int MAXT= le6 + 3;
const int MAXM= 1le3 + 3;
int G[MAXM][MAXM];
int T[MAXT][3];
int A[MAXN], B[MAXN], o = 1e6, h = 1e3, V[MAXT];
int tgcd(int a, int b){

if(a < h 8 b < h) return G[a]l[b];

return a = b ? a : 1;

1
— =

1, END##i
r, END##i

< END##i;+ 1)
> END##i;— 1)

int qgcd(int a, int b){
int ans = 1;
up(0, 2, i){
if(T[bI[i] > h){
if(a % T[b]l[i] = 0) a &~ TI[b]l[i], ans %= T[b][il;
} else {
int d = G[a % T[b]J[i]][T[b][i]];
a ~= d, ans *= d;
}
}
return ans;
}
const int MOD = 998244353;
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
up(1, h, i) G[o][i] = G[i][e@] = i;
up(1, h, i) up(1, h, j){
if(i = j) G[il[3]
else G[i][j]

G[i - J1[J1;
G[il[J - il;

}
up(2, o, i) if(!v[i]){
VIi]l = i;
for(int j = 2;i » j < o;+ j)
if(1VIL + j1) vIi * j] = i;
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}
T[1]1[0] = T[21][1]
up(2, o, 1){
int p
int a
int b
C
X,

T[1][2]

1l
=

V[il;
T[i / pllo];
T[i / pll1];
int T[i / pll2];
int Y, Z;
if(p = h){
x=1,y=1/p, z
} else {
if(c * p < h){
X =a,y=Db, z=c*p;
}

else if(b * p < h){
X=a,y=b*pyz=c;
if(y > z) swap(y, z);

Py

}
else if(a * p < h){
Xx=a*p,y=b,z=cg
if(x > y) swap(x, y);
if(y > z) swap(y, z);
} else {
Xx=ax*b,y=c,z=p;
if(x > y) swap(x, y);
if(y > z) swap(y, z);
if(x > z) swap(x, z);
}
}
T[il[o]
T[i][1]
T[i][2]

1]
x

s

int n;

cin > n;

up(1, n, 1) cin > A[il;
up(1, n, i) cin > B[il;

Up(ly n, 1){
int s =0, u-=1;
up(1, n, j){

int d = qgcd(A[il, B[j1);
u=111 * u * i % MOD;

82

s =(s + 11l » d * u) % MOD;
érintf("%d\n", s);
ieturn 0,
}
6.9 JFiR
6.9.1 F%

& P HR/NER,
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6.9.2 MHE
JFMRER, Hi P =1 x 2k, XNFEHRN g

Prime r | k|g Prime r|l kg

5 11212 3221225473 31305

17 1 143 75161927681 35 (31| 3

97 3 |151|5 77309411329 91337

193 3 1615 206158430209 313622
257 1 183 2061584302081 15137 | 7
7681 15 |9 |17 2748779069441 5139 3
12289 3 |12 )11 6597069766657 3 41| 5
40961 5 |13 3 39582418599937 9 42| 5
65537 1 116 3 79164837199873 9 43| 5
786433 3 18|10 263882790666241 15144 | 7
5767169 11 1191 3 1231453023109121 | 35 45| 3
7340033 7 1201 3 1337006139375617 | 19 |46 | 3
23068673 | 11 |21 | 3 3799912185593857 | 27 |47 | 5
104857601 | 25 | 22| 3 4222124650659841 | 15 | 48 | 19
167772161 | 5 | 25| 3 7881299347898369 7150 6
469762049 | 7 |26 | 3 31525197391593473 | 7 |52 | 3
1004535809 | 479 | 21 | 3 || 180143985094819841 | 5 [ 55| 6
2013265921 | 15 | 27 | 31 || 1945555039024054273 | 27 | 56 | 5
2281701377 | 17 | 27 | 3 || 4179340454199820289 | 29 | 57 | 3
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#include<bits/stdc++.h>

using namespace std;

int power(int a, int b, int p){
int r = 1;
while(b){

if(b § 1) r =11l *xr *x a % p;

b >=1,
}
return r;
}
int getphi(int x){
int t = x, r = X;
for(int i = 2;i <
if(t %1 = 0){
r=r /1% (1-1);
while(t % 1 = 0)

a=1ll xa * a % p;

x / i;+ 1){
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t & 1;
}
}
if(t %= 1){
r=r/t=*(t-1);
}
return r;
}
vector <int> getprime(int x){

vector <int> p;
int t = x;
for(int i = 2;1 < x / i;+ 1){
if(t % i = 0){
p.push_back(i);
while(t % i = 0)
t & 1;
}
}
if(t = 1)
p.push_back(x);
return p;

}

bool test(int g, int m, int mm, vector<int> &P){

for(auto &p: P){
if(power(g, mm / p, m) = 1)
return false;
}
return true;
}
int get_genshin(int m){

int mm = getphi(m);
vector <int> P = getprime(mm);
for(int i = 1;;+ 1i){
if(test(i, m, mm, P))
return i;
}
}
int main(){

cout << get_genshin(998244353) << endl;
return 0;
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6.10 PRFEWTTT (BL)
6.10.1 F%
BEHE o = [z, 20, , 2] TEF p B RHYTT,

#include<bits/stdc+.h>
using namespace std;
int power(int a, int b, int p){

int r = 1;
while(b){
if(b 8§ 1) r =111 xr *x a % p;
b >=1, a=111*a *x a % p;
}
return r;
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const int MAXN = 5e6 + 3;
int A[MAXN], B[MAXN];
int P[MAXN], QI[MAXNI;
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
int n, p, K, S =1;
cin > n > p > K;
P[o] = 1;
for(int i = 1;1 < n;+ 1){
cin > A[i];
P[i] = 111 * P[i - 1] * A[i] % p;
}
Q[n] = power(P[n], p - 2, p);
for(int i = n;i > 1;-- 1){
Qli - 1] = 111 = Q[i] * A[i] % p;
B[i] = 111 = Q[i] * P[i - 1] % p;
}
int ans = 0;
for(int i = 1;i < n;+ 1){
S =111l xS x K % p;
ans = (ans + 111 * S %= B[1]) % p;

cout << ans << "\n";
return 0;
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6.11 REFEFT (TELK)
6.11.1 A%

Eé%i‘l’ﬁ T = [.1‘1, XTo, - ,J)n] Yj_"jﬁ p %X—Fﬁqjﬁﬁo

#iinclude<bits/stdc++.h>
using namespace std;
const int MAXN = le7 + 3;
pair<int, int> F[MAXN], G[MAXN];
int I[MAXN];
using u32 = uint32_t;
u32 read(u32 §seed){
seed = seed << 13;
seed = seed >»> 17;
seed "= seed << 5;
return seed;

}
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
u32 seed;
int n, p;

cin > n > p >> seed;

int m = pow(p, 1.0 / 3.0);

I[1] = 1;

for(int i = 2;1 < p / my+ 1){

} I[i]l = 11U * (p / 1) * (p - I[p % il1) % p;

for(int i = 1;i < m;+ 1){
for(int j =i + 1
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if('F[1 *m* m / jl.second){
Fli*mxm/ jl={1, j };
Gli*mxm/ jl={1, j}
}
}
}
F[ 0] = G[ 0] = {0, 11};
FIm x m] = G[m *m] = { 1, 1 };
for(int i = 1;i < m* m;+ i) if(!F[1i].second)
F[i] = F[i - 1];
for(int i = m*m - 1;1i > 1;-- 1) if(!'G[i].second)
G[i] = G[i + 1];
int lastans = 0;
for(int i = 1;1i < n;+ 1){
int a, inv;
a = (read(seed) " lastans) % (p - 1) + 1;
intw=111 *a *m*m / p;
auto &§yyl = F[w].second; // *avoid y1l in <cmath>
if(111 * a * yy1 % p < p / m){
inv = 111 * I[111 * a * yy1l % p] * yyl % p;
} else {
auto &yy2 = G[w].second;
inv = 111 = I[111 * a * (p - yy2) % p]l * (p - yy2) % p;
}
lastans = inv;
}
cout << lastans << "\n";
return 0;
}
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6.12 HIt&BEARIEE
6.12.1 T

ZE n PRI AL (4, y:), FTPAME—FE — n — 1 20T
(e — )
— (@i — ;)
THEHABERE T2UEETE f(k), tWA]DIERS AR,

fz) =

" Y

#iinclude<bits/stdc++.h>
using namespace std;
const int MAXN = 2e3 + 3;
const int MOD = 998244353;
int X[MAXN], Y[MAXN], F[MAXN], G[MAXN], H[MAXN], A[MAXN];
int power(int a, int b){
intr = 1;
while(b){
if(b &§ 1) r
b >=1, a

111 * r * a % MOD;
11l * a * a % MOD;

}
return r;
}
int main(){
int n, k;

cin > n > k;
for(int i = 1;i < n;+ 1i){
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cin > X[i] >» Y[i];
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}
F[o] = 1;
for(int i = 1;i < n;+ i){ // % prod(x - x_1i)
for(int j = 0;5 < n;+ j){
G[j] = ((j = 0?0 : F[j - 1]) - 111 =* F[j] = X[i] % MOD +
MOD) % MOD;
}
for(int j = 0;5 < n;+ j){
F[31 = G[jl;
}
}

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

} G[jl = F[jl;

for(int j = n;j = 0;— 3){ // # & prod(x - x_j) / (x - x_1)
H[j]l = G[J + 11;
G[j] = (G[31 + 111 % H[j] = X[i]) % MOD;

}

int w = 1; // & inv(prod(x_i - x_j))

for(int j = 1;j < n;+ j) if(§ % 1)
w =111 * w * (X[i] - X[j] + MOD) % MOD;
w = 111 * power(w, MOD - 2) * Y[i] % MOD;
for(int j = 0;) < n;+ j)
A[j] = (A[3] + 111 * w *x H[j]) % MOD;
}
int t = 1, ans = 0;
for(int i = 0;1i < n - 1;+ 1){
ans = (ans + 111 = A[i] * t) % MOD;
t =111 » t * k % MOD;
}

cout << ans << endl;

6.13 min-max &

6.13.1 TIE

max{z:} = > (=1)7"" min{z;}

TCS
min{z;} = TZ@(—D‘T‘* max{r;}

B R SO BRI
FIME max® FoRE & REITR, A DAET N RS

I?e%g({wz’} =Y (-ym* (lz: 11|> min{z; }

JET
TCS

HAMERGE A DA 3

lem{a:} = [] (gcd{xj})(_lﬂTl

TCS JET
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6.13.2 N

NTFHE “n ANEMEE IR EER R R, %258« NEMESE —REIRREZ ¢, ARED
7 max(t;), A min-max &FENIHHE min(t)o

et n DIRIZPDG, BRI ¢ FOBERE pi, WA D UG AR E Y. IR 2HERT DA
W& ming FRE T RES S WYmAIRE, A]ARE]:

1
max = z:(—l)ls‘_1 min = Z(—l)lsl_l =
v SCU o SCcU E:xESpI

6.14 Barrett &
6.14.1 &

VA init TFEH S M X, BEIHE 2 mod P = (z x X)/2%° + S,

#include<bits/stdc++.h>
using namespace std;
long long S = 0, X = 0;
void init(int MOD){
while((1 << (S + 1)) < MOD)
S +;
X = ((__int128)1 << 60 + S) / MOD + !'(((__int128)1 << 60 + S) %
MOD) ;
cerr << S << "" <« X << endl;

int power(long long x, int y, int MOD){
long long r = 1;

while(y){
if(y & 1){
r =r * X;
r =r - MOD » ((__int128)r * X > 60 + S);
}
X = X * X;
X = x - MOD * ((__int128)x * X >> 60 + S);
y >>=1;
}
return r;
}
int main(){
init(998244353);
cout << power(2, 10, 998244353) << endl;
cout << power(2, 20, 998244353) << endl;
cout << power(2, 30, 998244353) << endl;
cout << power(2, 40, 998244353) << endl;
return 0;
}

6.15 Pollard’ s Rho
6.15.1 F%

o P test(n) AW n BE2FE
« VM rho(n) HE&E n DRFRREIENEER, NMRALSERERF,
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#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
i64 step(i64 a, i64 c, i64 m){
return ((__intl128)a * a + c) % m;
}

164 multi(i64 a, i64 b, 164 m){
return (__int128) a * b % m;

}
i64 power(i64 a, i64 b, 164 m){
i64 r = 1;
while(b){
if(b § 1) r = multi(r, a, m);
b >=1, a = multi(a, a, m);
}
return r;
}

mt19937_64 MT;
bool test(i64 n){
if(n <3 || n% 2
return n = 2
i64 u=n-1, t
while(u % 2 = 0)
u £~ 2,
t +=1;
int test_time = 20;
for(int i = 1; i < test_time;+ 1i){

0)

Il ~e

0;

i64 a = MT() % (n - 2) + 2;
i64 v = power(a, u, n);
if(v = 1){

continue;
}
int s;

for(s = 0;s < t;+ s){
if(v =n - 1)
break;

v = multi(v, v, n);
}
if(s = t)

return false;

}

return true;

}
basic_string<i64> rho(i64 n){
if(n = 1)
return {};
if(test(n)){
return {n};
}

i64 a

MT() % (n - 1) + 1;
i64 x1 MT() % (n - 1);
i64 x2 = x1;
for(int i = 1;;1 <<= 1){
i64 tot = 1;
for(int j = 1;§ < i;+ j){
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x2 = step(x2, a, n);
tot = multi(tot, 1labs(x1 - x2), n);
if(3 % 127 = 0){

i64 d = __gcd(tot, n);
if(d > 1)
return rho(d) + rho(n / d);
}
}
i64 d = __gcd(tot, n);
if(d > 1)
return rho(d) + rho(n / d);
X1l = X2;
}
}
// == TEST ==
int main(){
int T;
cin > T;
for(int _ = 1;_ < T;+ _){
i64 n, p = 0;
cin > n;
auto res = rho(n);
for(auto §u : res)
p = max(p, u);
if(res.size() = 1)
cout << "Prime" << endl;
else
cout << p << endl;
}
return 0;
}

6.16 polya T
6.16.1 Burnside 3|IE
WA RETENESN X, HPRPRETEN oo —FMRRE g € X TEHTREGZE
r e X EnTDISEIA Pt o
BITENFRIREENES G, B84 Go = {gz | g € G} B5 + ARHERNREBEENES,
AEHIFRN o BIEIE, SRR RRE T EZE, SEFRITRRFE L,
Burnside 5B RGN :

1
IX/GIZT@TE:LXﬂ

geG

Hrb X9 FoR8fE g € G WIERS, FEIRRG, AaRBIEXN © = gz B .

6.16.2 Polya EI&

MNTEERORSE, X aJUEFMREN n BFH, SNTRE 12 m . 7T DUk
n B, m BIEHEE, Polya EHBURANT:

X/Gl = 1 2 S om

geG geG

Hrp o(g) T — D olEe R g v LD RS DT ERIF,
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SR, G T RRE] (FLanZE SRR Z /D), SIIEIEEEN A Polya EH, FFEA|
F] Burnside 5 [BEi4T EAKAIEAR 7T,

6.16.3 [
L n DR on FRIBREE, BIEAR n MEit, SENTTURETE, WREZ/DMATR RS
UES
TR X BEWITEE 1 8l n ZREEKEN » T, G BFTAETTRENRIRIER TR, 8 n
Rhy S ROTESHE 1 BERE 4, T2
ans — L i mc(gi)
Gl =
_ l = cd(i,n)
_7l;;ng

= % an Z[gcd(z’, n) = dJ
dn  i=1

= -3 wle(n/d)
d|n

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

const int MOD = 1e9 + 7;
int power(int a, int b){

int r = 1;
while(b){
if(b § 1) r = 111 * r * a % MOD;
b>=1, a =111 % a * a % MOD;
}
return r;

}
vector <tuple<int, int> > P;
void solve(int step, int n, int d, int f, int &ans){
if(step = P.size()){
ans = (ans + 111 * power(n, n / d) * f) % MOD;
} else {
auto [w, c] = P[step];
int dd = 1, ff = 1;
for(int i = 0;1i < c;+ 1){
solve(step + 1, n, d = dd, f » ff, ans);
ff = ff « (w- (1 = 0));

dd = dd * w;
}
}
}
int main(){
int T;
cin > T;
while(T --){
int n, t;
cin >> n;
t = n;
for(int i = 2;1i * 1 < n;+ 1) if(n % i = 0){

intw =1, c = 0;
while(t % i = 0)
t &1, c +;
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}

P.push_back({ w, c });
}
if(t # 1){

P.push_back({ t, 1 });
}

int ans = 0;
solve(@, n, 1, 1, ans);
ans = 111 * ans * power(n, MOD - 2) % MOD;
cout << ans << endl;
P.clear();
}

return 0;

6.17 min25 7

A MREREL f(n), W2 f(p~) ATRAPRER, FEE—MEREALZEM f(n) HER g(n),
R e AR, I B R FIRTERAIER A DAPER, SRS 5 — it g 1R ERIRTSR
M, MIAHSE TRE f EREA ERRTERA, REMHE, #8872, Kb AR,

HE—H#5r: Ge(n) =X [mindiv(i) > py or isprime(i)]g(i) (po = 1), W Gi(n) = Gy_1(n) —
9(pi)(Gr—1(n/pi) — Gr—1(pr—1)), BHE O(n/*/logn),

B Filn) = S0 lmindiv() 2 pu (), Fuln) = S e 5 o1 (P05 Fua (/) +

Py <n Pz+ <n

f(pf;rl)) + Fprime(n) - Fprime(pkfl), E n S 1013 E‘[U\iﬁﬁﬂﬁ%g O(n3/4/logn)o
B DL [ R -

o HT n JEHZ 10 F| 101! Y%L, S n & int, n? =& long long, M HEFSHBEAREK
WAL, EARGRE, FTAE/ D,

o I s=|yn|, BT FIBANXER B, 2ViRFE s DN&ERBREBIEER— e, m
EAUEHAN TFE n e NT, [n+1,2n] PERD—PEE, FrLARTEERE 25 BIA],

o TEEAME] £(1)o

/] FAE, $1$ MR EHR KT
namespace init {
11 init_n, sqrt_n;
vector<11l> np, p, idl, id2, val;
11 cnt;
void main(1l n) {
init_n = n, sqrt_n = sqrt(n);
11 M =sqrt_n * 2; // & —/ > floor(sqrt(n)) & k%, # % 5
g3t it R
np.resize(M + 1), p.resize(M + 1);
for (11 1i=2;1 < M; +1i) {
if (tnp[i]) p[+plo]] = i;

for (11 j = 1; j < plol; +j) {
if (i = p[j] > M) break;
np[i = p[jl] = 1;
if (i % p[j] = 0) break;
}
}
plo] = 1;

idl.resize(sqrt_n + 1), id2.resize(sqrt_n + 1);
val.resize(1);
for (11 1 =1, r, v; L. €< n; L=r+1){
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v=n/1l,r=n/v;
if (v < sqrt_n) idi[v] = +cnt;
else id2[init_n / v] = +cnt;
val.emplace_back(v);
}
}
11 id(11 n) {
if (n < sqrt_n) return idi[n];
else return id2[init_n / n];
}
}
using namespace init;
/] HE $G_k$, WAEH 2R $88 N $2% AU B KA R $29
auto calcG = [&] (auto&6 sum, auto&6 g) — vector<ll> {
vector<1l> G(cnt + 1);
for (int 1 = 1; 1 < cnt; +1) G[1] = sum(vall[i]);
1l pre = 0;
for (int i = 1; p[i] * p[i] < n; +1i) {
for (int j = 1; j < cnt; +3j) {
if (p[i] * p[i] > vall[j]) break;
11 tmp = id(valljl / plil);
G[j1 = (G[31 - g(p[i]l) * (G[tmp] - pre)) % MD;

}

pre = (pre + g(p[il)) % MD;
}
for (int 1 = 1; 1 < cnt; +1) G[i] = (G[1] % MD + MD) % MD;
return G;

b

// W& $SF kS, EEH, FREIZML. fpo & $F_{\text{prime}}$, “pc’

$p~c$, #H& “f(plh]l " c)” EH#AEH.
function<11(1l, int)> calcF = [&] (11 m, int k) {
if (p[k] > m) return 0;
11 ans = (fplid(m)] - fplid(plk - 11)]) % MmD;
for (int h = k; p[h] = p[h] < m; +h) {
11 pc = plh], c = 1;
while (pc * p[h] < m) {
ans = (ans + calcF(m / pc, h + 1) = f(p[h]l * ¢)) % MD;
+c, pc = pc * p[h], ans = (ans + f(p[h] * ¢)) % MD;

paiut
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}

}

return ans;
b
6.18 HETH
6.18.1 H%

X FHRMEREL £, KBNS KA BITRIEREL g, h 515 h = fx g, WIBBHENXTE S(n) =
S f(i):

S(n) = Hn) = Y g(d) x S(| 5 |)

d=1
6.18.2 fjl7A

« MF f=¢, FHg=1h=id;
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#include<bits/stdc++.h>

using namespace std;

const int MAXN = le7 + 3;

const int H = le7;

int P[MAXN], p; bool V[MAXN];

long long ph[MAXN], sph[MAXN];

long long mu[MAXN], smu[MAXN];

long long tp[MAXN];

long long solve_ph(long long N){

for(int d = N / H;d = 1;-- d){

long long n = N / d;
long long wh = 111 * n x (n + 1) / 2;

tp[d] = wh;
for(long long 1 = 2, r;1 < n;1 =1 + 1){
r=n/(n/1);

1.

long long wg = r ;
H ? sphln / 1]

_'l_+
long long ws = n / 1 <
tpld] -= wg * ws;

}
}
return N < H ? sph[N] : tp[1];
}
long long solve_mu(long long N){
for(int d = N / H;d > 1;-- d){
long long n = N / d;
long long wh = 1;

tpld] = wh;
for(long long 1 = 2, r;1 < n;1 =1 + 1){
r=n/(n/1);

1.

long long wg = ;
H ? smuln / 1]

r -1+
long long ws = n / 1 <
tpld] -= wg * ws;

}
}
return N < H ? smu[N] : tp[1];

int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
ph[1] = 1;
mul[1] = 1;
for(int i = 2;1i < H;+ 1){
if(vlil{
P[+ pl = i;
ph[i] = 1 - 1;
muli] = -1;

}
for(int j
int &p = P[jl;
V[i * p] = true;
if(i % p = 0){
ph[i * p] = ph[i] * p;
muli * p] = 0;
break;
} else {
ph[i * p]

ph[i] = (p - 1);

1;53 < p 8 P[J] < H/ i;+ §){

: tp[N / (n / UV)I;

: tpIN / (n / VI,
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muli * p] = -muli];
}
}
for(int i = 1;i < H;+ 1){
sph[i] = sph[i - 1] + ph[i];
smuli] = smu[i - 1] + mul[i];
}
int T;
cin > T;
while(T — 0){
int n;
cin >> n;
cout << solve_ph(n) << "_" << solve_mu(n) << "\n";

}

return 0;

6.19 PN 7%
6.19.1 B%

XTRWEREL f(x), SHBWEREL g(x) 61T g(p) = f(p), H g ZKHEIEM Go

L h=fxg™t, AIDUERIRA PN A& b IEREIEAE 0, PN fEENREFRREANT 2 /Y
o [RINATDAER n DINEY PN JE O(y/n) P, HATPARIHBEER TR RGEIFTE PN,

ATAA N EARHE h(pe):

h@ﬂIf@ﬁ*E:Mﬁ)XMﬁ%)

6.19.2 {5
TESRPERREL f(x) TR f(p*) = pF(p* — 1), HE S £(i)o

B g(p) = id(p)p(p) = f(p), HRHE g xid = idy FIHFBIFKME h(pe) FUERIBHEXHITIT
Ho

#iinclude<bits/stdc++.h>

using namespace std;

const int MAXN = le7 + 3;

const int MAXM = le5 + 3;

const int H = 1le7;

const int MOD = 1e9 + 7;

const int DIV2 = 500000004;
const int DIV6 166666668;

int P[MAXN], p; bool V[MAXNI;
int g[MAXN], le[MAXN], ge[MAXNI;

int s1(long long n){ // 171+ 271 + ... o+ ™1
n %= MOD;
return 111 * n * (n + 1) % MOD * DIV2 % MOD;
}
int s2(long long n){ // 172 + 272 + ...+ n™2
n %= MOD;
return 111 * n * (n + 1) % MOD * (2 * n + 1) % MOD * DIV6 % MOD;
}

int sg(long long n, long long N){
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return n < H ? le[n] : ge[N / n];
}
int sieve_du(long long N){
for(int d = N / H;d = 1;-- d){
long long n = N / d;
int wh = s2(n);
for(long long 1 = 2, r;1 < n;1 =1 + 1){
r=n/(n/ 1);
int wg = (s1(r) - s1(1 - 1) + MOD) % MOD;
int ws = sg(n / 1, N);
ge[d] = (ge[d] + 111 * wg * ws) % MOD;
}
ge[d] = (wh - ge[d] + MOD) % MOD;
}
return N < H ? le[N] : gel[1];
}
vector <int> hc[MAXM], gc[MAXM];
int ANS;
void sieve_pn(int last, long long x, int h, long long N){
ANS = (ANS + 111 * h % sg(N / x, N)) % MOD;
for(long long i = last + 1;x < N / P[i] / P[il;+ i){
int c = 2;
for(long long t = x * P[i] * P[i];t < N;t %= P[i], ¢ +){
int hh = 111 * h * hc[i][c] % MOD;
sieve_pn(i, t, hh, N);

}
}
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
gl1] = 1;
for(int i = 2;1 < H;+ 1){
if('v[i]){
P[+ pl = i, g[i]l = 111 * i * (i - 1) % MOD;
}

for(int j = 1;5 < p 6 P[j] < H / i;+ )i
int &p = P[j];
V[i * p] =
if(i % p = 0){
gli * p] = 111 * g[i] * p % MOD * p % MOD;
break;
} else {
g[i » p] = 111 = g[i] * p % MOD *» (p - 1) % MOD;
}

}
}
for(int i
le[i]
}

long long
cin > N;
for(int i = 1;1 < p & 111 * P[i] * P[i] < N;i +){

int &p = P[i];

hc[i].push_back(1);

gc[i].push_back(1);

for(long long c = 1, t = p;t < N;jt =t x p, + c)f

1;1 < H;+ 1){
(le[i - 1] + g[i]) % MmOD;

=
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if(c = 1){
gc[i].push_back(11l * p * (p - 1) % MOD);
} else {
gc[i].push_back(11l * gc[i].back() * p % MOD * p % MOD)
}
int w = 111 * (t % MOD) * ((t - 1) % MOD) % MOD;
int s = 0;
for(int j = 1;5 < c;+ j){
s = (s + 111 * gc[il[j] * hc[illc - j1) % mMOD;
}
hc[i].push_back((w - s + MOD) % MOD);
}
}
sieve_du(N);
sieve_pn(0@, 1, 1, N);
cout << ANS << "\n";
return 0;
}
6.20 FHAHE

6.20.1 KK

n ||10] 20 | 30 40 50 60 70 80 90 100
p(n) || 42 | 627 | 5604 | 37338 | 204226 | 966467 | 4087968 | 15796476 | 56634173 | 190569292
6.20.2 FAINEHE
N 10 | 102 | 103 104 10° 106 107 108 10
max d(n) 4 12 32 64 128 240 448 768 1344
max w(n) 2 3 4 5 6 7 8 8 9
N 1019 | 10t | 10*2 | 10'® | 10™ | 10%*® | 10'¢ | 10'7 1018
maxd(n) || 2304 | 4032 | 6720 | 10752 | 17280 | 26880 | 41472 | 64512 | 103680
maxw(n) | 10 10 11 12 12 13 13 14 15

6.20.3 K%K
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« P=10'%+3, #fic,
o P =2924438830427668481, BJLAUHIT NTT, P = 174310137655 x 224 + 1, JHEIRHM 3,
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6.21 ZhFF
6.21.1 &

ZRAIR, BRERGETRE p Py, 7E O(logp) EREWH o 15 22 =0 (mod p) B
H I,

#include<bits/stdc+.h>
using namespace std;
int power(int a, int b, int p){

int r = 1;
while(b){
if(b 8§ 1) r =11l xr *x a % p;
b >=1, a =111 % a *x a % p;
}
return r;

}
bool check(int x, int p){

return power(x, (p - 1) / 2, p) = 1;
}

struct Node {
int real, imag;
b

Node mul(const Node a, const Node b, int p, int v){
int nreal = (111 * a.real * b.real + 111 * a.imag * b.imag % p * v)
% p;
int nimag = (111 * a.real % b.imag + 111 * a.imag * b.real) % p;
return { (nreal), nimag };
}
Node power(Node a, int b, int p, int v){
Node r = { 1, 0 };

while(b){
if(b &§ 1) r = mul(r, a, p, Vv);
b >=1, a=mul(a, a, p, V);
}
return r;
}
mt19937 MT;
void solve(int n, int p, int &x1, int &x2){
if(n = 0){
X1 = x2 = 0;
return,;
}
if(!check(n, p)){
X1l = x2 = -1;
return;
¥
int a, t;
do {
a = MT() % p;
}while(check(t = (11l * a*xa -n+p) % p, p));
Node u = { a, 1 };
x1 = power(u, (p + 1) / 2, p, t).real;
x2 = (p - x1) % p;
if(x1 > x2)
swap(x1, x2);
}

int main(){
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ios :: sync_with_stdio(false);
cin.tie(nullptr);

int T;
cin > T;
while(T --){
int n, p, x1, x2;
cin >> n > p;
solve(n, p, x1, x2);
if(x1 = -1){
cout << "Hola!\n";
} else {
if(x1 = x2){
cout << x1 << "\n";
} else {
cout << x1 << ""
}
}
}
return 0;

<< X2 << n\nu;
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6.22 EBABRRE

6.22.1 TFIE

25 BAAIAR S BN T

1d—l
@] n) =5 >
=0

RONEURHE T A=, FrbAAfliE, mhE,

)

7 ZINT,

7.1 NTT 2%
7.1.1 HB&
EAU G

o WEEAZUAEE: RIEEEMAE (FFT) MHEYZSR (IFFT), HEg0eEH: (NTT) &

HpAEH (INTT);

o WEET NTT WP RZIEER: 2TE06RE (MUD)., ZTEGRIEET (INV), 2T
73 (DIF), 2T (INT), 2UEE (LN, Z20E4EE (EXP). ZIEIFR (SQT).

2 (AR G(x) = F(x +¢), SHF),

#include<bits/stdc++.h>
#tdefine up(l, r, i) for(int i
#tdefine dn(r, 1, i) for(int i
using namespace std;

using i64 = long long;

const int INF = 1e9;

const 164 INFL = 1e18;

const int MOD = 998244353;

1, END##i
r, END##i

END##i; + 1)
END##i; —- 1)
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int power(int a, int b){

intr = 1;
while(b){
if(b § 1) r = 111 * r * a % MOD;
b >=1, a =111 * a * a % MOD;
}
return r;

}

int inv(int x){
return power(x, MOD - 2);

}

const int MAX_ = (1 << 19) + 3;
struct cplx{
double a, b; cplx(double _a = @, double _b

cplx operator +(cplx t){ return cplx(a + t.
cplx operator -(cplx t){ return cplx(a - t.

100

= 0) :a(_a), b(_b){}
a, b+ t.b); }
a, b -t.b); }

cplx operator x(cplx t){ return cplx(a * t.a - b * t.b, a x t.b + b

* t.a); }

cplx operator *(int t) { return cplx(a * t, b * t); }

b

const long double pi = acos(-1);
namespace Poly{
void FFT(int n, cplx Z[]1){

}

static int W[MAX_];

int 1 = 1; w[o] = 0;

while (n >>= 1)
UP(O, 1 - 11 1)

Wl+] = w[i] << 1 | 1, W[i] <<= 1;

up(o, 1 - 1, i)
if(W[il > i) swap(z[il, z[W[ill);

for (n = 1> 1, 1 = 1;n;n >»>=1, 1 <<= 1){

cplxx S = Z, o(cos(pi / 1), sin(pi
up(@, n - 1, i){

cplx s(1, 0);

up(o, 1 - 1, j){

/ 1));

cplx x = S[j] + s = S[j + 1];
cplx y = S[§] - s = S[j + 11;
S[j] = x, S[j +1] =y, s =5s % o;

}
S += 1 «< 1;

}

void IFFT(int n, cplx Z[]){

}

FFT(n, Z); reverse(Z + 1, Z + n);
up(@, n - 1, i)
Z[il.a &/ 1.0 * n, Z[i].b & 1.0 *

void NTT(int n, int Z[]){

static int W[MAX_];

int g =3, 1 =1;

wio] = 0;

while (n >>= 1)
up(o, 1 - 1, i)

n;

WIl+] = wW[i] << 1 | 1, w[i] <<= 1;

up(o, 1 - 1, i)
if (W[il > i)swap(z[il, z[w[il]);
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%2

Z I

for (n = 1> 1, 1 =1;n;n >»>=1, 1
intx S = Z, o = power(g, (MOD -
up(@, n - 1, i){

int s = 1;
UP(O, 1 - 11 j){
int x = (S[j] + 111 * s
MOD;
int y = (S[J]
MOD;
S[jl = x, s[j
s = 111 * s *

111 * s

+

1] = vy;
0 % MOD;
}
S +=1 << 1;
}
}
void INTT(int n, int Z[]){
NTT(n, Z); reverse(Z + 1,
int o = inv(n);

UP(O, n - 11 i)
Z[i] = 111 * z[1i] * o %

N

+n);

MOD;
}
void MUL(int n, int A[], int B[]){
NTT(n, A), NTT(n, B);
Up(@, n - 11 i)
A[i] = 111 = A[i] * B[i] % MOD;
INTT(n, A);
}
void INV(int n, int Z[], int T[]){
static int A[MAX_];
up(@, n - 1, i)
T[i] = 0;
T[0] = power(z[@©], MOD - 2);
for (int 1 = 1;1 < n;1 <<= 1){
up( 0, 2 1 -1, i) A[i]
up(2 = 1, 4 = 1 -1, i) A[i]
NTT(4 * 1, A), NTT(4 % 1, T);
up(@, 4 = 1 - 1, i)

<<= 1){
1) / 1/ 2);
% S[§ + 1] % MoD ) %

* S[j + 1] % MOD + MOD) %

/] &

/] Tk

z[i];
0;

T[i]l = (2110 = T[i] - 211 * A[i] * T[i] % MOD = T[i] %

MOD + MOD) % MOD;
INTT(4 * 1, T);
up(2 = 1, 4 1 -1, i)
T[i] = o;
}
}

void DIF(int n, int Z[], int T[]){ /] A
up(@, n - 2, i)
T[i] = 111 * z[1 + 1] > (1 + 1) % MOD;
Tln - 1] = 0;
}
void INT(int n, int c, int Z[], int T[]){ // R4
Up(l, n - 1; i)
T[i] = 111 * z[1 - 1] * inv(i) % MOD;
T[o] = c;
}

void LN(int n, int* Z, intx T){
static int A[MAX_];

/] K%
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119 static int B[MAX_];

120 up(@, 2 *n - 1, i)

121 A[1] = B[1] = 0;

122 DIF(n, Z, A);

123 INV(n, Z, B);

124 MUL(2 * n, A, B);

125 INT(n, 0, A, T);

126 }

127 void EXP(int n, int*x Z, intx T){ // sk 3k
128 static int A[MAX_];

129 static int B[MAX_];

130 up(1, 2 *n -1, i) T[i] = 0;

131 TlO] = 1;

132 for (int 1 = 1;1 < n;1 <<= 1){

133 LN (2 1, T, A);

134 up( 0, 2 x1-1, 1)

135 B[i] = (-A[i] + Z[i] + MOD) % MOD;
136 B[o] = (B[@] + 1) % MOD;

137 up(2 = 1, 4 =1 -1, i)

138 T[1i] = B[i] = 0;

139 MUL(4 %= 1, T, B);

140 }

141 }

142 void SQT(int n, int* Z, int* T){ /] TR
143 static int A[MAX_];

144 static int B[MAX_];

145 up(1, 2 * n -1, i) T[i] = 0;

146 T[0] = 1;

147 int o = inv(2);

148 for (int 1 = 1;1 < n;1 <<= 1){

149 INV(2 * 1, T, A);

150 up(@, 2 x 1 - 1, i)

151 B[i] = z[i];

152 up(2 = 1, 4 =1 -1, i)

153 A[i] = B[i] = 0;

154 MUL(4 * 1, A, B);

155 up(0, 2 * 1 - 1, i)

156 T[i] = 111 * (T[i] + A[i]) * 0o % MOD;
157 }

158 }

159 void SHF(int n, int c, int* Z, intx T){ // ¥ #
160 static int A[MAX_];

161 static int B[MAX_];

162 static int F[MAX_];

163 static int G[MAX_];

164 int o = 1;

165 up(1, n - 1, i)

166 F[i] = 111 * F[i - 1] * i % MOD,
167 G[i] = 111 % G[i - 1] * inv(i) % MOD;
168 up(@, n - 1, i)

169 A[i] = 111 * Z[n - 1 - i] * F[n - 1 - i] % MOD;
170 up(0, n - 1, i){

171 B[i] = 111 % G[i] * o % MOD;

172 o =111 x 0o x ¢ % MOD;

173 }

174 int 1 = 1; while (1 <2 *n - 1) 1 <«<= 1;
175 up(n, 1 - 1, 1)
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A[i] = B[i] = 0;
MUL(L, A, B);
up(@, n - 1, i)

Tn -1 - 1] =

111 * G[n - 1 - i] * A[i] % MOD;
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7.2 FWT 251§

7.2.1 F%

KRR 2R M,

BESEM. BER. FEEM, & oraly il B REGE A TR

bk = Z a; X bj
i®j=k

#include<bits/stdc++.h>
#idefine up(l, r, i) for(int i = 1, END##i = r;i < END##i;++ 1)
#idefine dn(r, 1, i) for(int i = r, END##i = 1;i > END##i;—- 1)
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MOD = 998244353;
namespace Solvel{ // or % #

void FWT(int n, int *A){

for(int 1 =1 << n, u=2,vs=1u £ lL;u<=1, v <«=1)
for(int j = 0;j < 1;j += u)
for(int k = 0;k < v;+ k)
Alj + v + k] = (A[j + v + k] + A[J + k]) % MOD;
}
void IFWT(int n, int *A){
for(int 1 =1 <<<n, u=1,v=1/2;u>1;u>»>=1, v >=1)
for(int j = 0;j < 1;j += u)
for(int k = 0;k < v;+ k)
Alj + v + k]l = (A[j + v + k] - A[J + k] + MOD) %
MOD;

}
}
namespace Solve2{ // and % #

void FWT(int n, int *A){
for(int 1 = 1 << n
for(int j = 0

for(int k

Alj +

y U =
;] <1
= 0;k
k] =

}
void IFWT(int n, int *A){
for(int 1 =1 < n, u =
for(int j = 0;j < 1
for(int k = 0;k

Alj + k] =
}

}

namespace Solve3{ // xor % #
void FWT(int n, int *A){
for(int 1 = 1 <«< n, u =

2, v=1;u € lLju<=1, v «<=1)

i) o+=u)

< v+ k)

(A[§ + k1 + A[§ + v + k]) % MOD;

1, v=1/2;u>1;u>=1, v>=1)
7Jo+=u)

< v;+ k)

(A[§ + k] - A[j + v + k] + MOD) % MOD;
2, v=1u < l;u <=1, v <«<=1)
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for(int j = 0;j < 1;j += u)
for(int k = 0;k < v;+ k){
int a = A[j + kI;
int b = A[j + v + k];
Alj + k ] =(a+ b + MOD) % MOD;
A[j + v + k] =(a-Db+ MOD) % MOD;
}
}
void IFWT(int n, int *A){
int div2 = (MOD + 1) / 2;
for(int 1 =1 <«<n, u=1, v=1/2;u>1l;u>=1,v>=1)
for(int j = 0;j < 1;3 += u)
for(int k = 0;k < v;+ k){
int a = A[J + k]y
int b = A[j + v + k];
Alj + k ] =111  (a + b + MOD) * div2 % MOD;
Al[j + v + k] = 111 * (a - b + MOD) * div2 % MOD;
}
}
}
7.3 EREH NTT
#include<bits/stdc++.h>
#tdefine up(l, r, i) for(int i = 1, END##i = r;i < END##i;+ i)
#idefine dn(r, 1, i) for(int i = r, END##i = 1;i > END##i; - 1)

using namespace std;

using i64 = long long;

const int INF = 1e9;

const 164 INFL = 1e18;

const int MAX_ = (1 << 19) + 3;

template <typename T>

struct cplxo{
Ta, b; cplxo(T _a =0, T _b=0) :a(_a), b(_b){}
cplx0 operator +(cplx@ t){ return cplx0(a + t.a, b + t.b); }
cplx0 operator -(cplx® t){ return cplx0(a - t.a, b - t.b); }
cplx0 operator *(cplx@ t){ return cplx@(a * t.a - b * t.b, a * t.b

+b * t.a); }

cplx0@ operator x(int t) { return cplx@(a > t, b » t); }

b
using cplx = cplx@<double>;
const long double pi = acos(-1);
namespace Poly{
void FFT(int n, cplx Z[]1){
static int W[MAX_];
int 1 = 1; w[o] = 0;
while (n >>= 1)
up(o, 1 - 1, 1)
WEl+] = W[i] << 1 | 1, w[i] <<= 1;
up(o, 1 - 1, 1)
if(Wlil > i) swap(z[il, z[w[ill);
for (n = 1> 1, 1 = 1;n;n >»>=1, 1 <<= 1){
cplxx S = Z;
cplx0<long double> o(cosl(pi / 1), sinl(pi / 1));
UP(O, n - 1; i){
cplx0<long double> s(1, 0);
Up(O, L - 11 j){
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cplx x = S[j] + cplx(s.a, s
cplx y = S[j] - cplx(s.a, s
} S[j]1 =x, s[j+1] =y, s =
S +=1 < 1;
}
}
}
void IFFT(int n, cplx Z[]){
FFT(n, Z); reverse(Z + 1, Z + n);
Up(@, n - 11 1)
Z[i]l.a &/ 1.0 * n, Z[i].b & 1.0 * n;
}
}
const int MAXN = (1 << 19) + 3;

const int BLOCK = 32768;
cplx AL1[MAXN], A2[MAXN], B1[MAXN], B2[MAXNI;
int n, m, L, mod;
cplx P[MAXN], Q[MAXNI;
void FFTFFT(int L, cplx X[1, cplx Y[]1){
for(int i = 0;1 < L;+ 1){
P[i].a = X[i].a;
P[i]l.b = Y[i].a;

}
Poly :: FFT(L, P);
for(int i = 0;1i < L;+ 1){

Q[i] = (i = 0 ? P[o] : P[L - 1]);
| Q[i].b = -Q[i].b;
for(int i = 0;1 < L;+ 1){

X[1i] (P[i] + Q[il);
Y[i] = (Q[i] - P[i]) * cplx(0, 1);
X[il.a &~ 2.0, X[il.b A~ 2.0;
Y[i].a &~ 2.0, Y[i]l.b &~ 2.0;

}
}
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
cin >> n > m >> mod;
for(int i = 0;1i < n;+ 1){
int a; cin > a;
a %= mod;
A1[i].a = a / BLOCK;
A2[i].a = a % BLOCK;

}

for(int i = 0;1 < m;+ 1){
int a; cin > a;
a %= mod;
Bi[i].a = a / BLOCK;
B2[i].a a % BLOCK;

}
for(L = 1;L < n + m;L <«=1);
FFTFFT(L, A1, A2);
FFTFFT(L, B1, B2);
for(int i = 0;1 < L;+ 1){
P[i] = A1[i] *= B1[i] + cplx(0, 1) * A2[i]

.b) = S[j + 11;
.b) = S[j + 11;
s *x 0;

* B1[i];
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Q[i] = A1[i] = B2[i] + cplx(@, 1) * A2[i] * B2[il;
}
Poly :: IFFT(L, P);
Poly :: IFFT(L, Q);
for(int i = 0;1i < L;+ i){

long long albl = P[i].a + 0.5;
long long a2bl = P[i].b + 0.5;
long long alb2 = Q[i].a + 0.5;
long long a2b2 = Q[i].b + 0.5;

long long w = ((albl % mod * (BLOCK * BLOCK % mod)) + ((a2bl +
alb2) % mod) * BLOCK + a2b2) % mod;

if(i < n+m)
cout << w << "";

}
return 0;
}
8 FRIEH
8.1 AC Bzl

#iinclude<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int MOD = 1e9 + 7;
namespace ACAM{
const int MAXN =1e6 + 3;
const int MAXM = 26 + 3;
int C[MAXN][MAXM], o;
void insert(char *S){
int p = 0, len = 0;
for(int i = 0;S[i];+ 1){
int e = S[i] - 'a';
if(Clpllel)d
p = Clpllel;
} else {
} p = Clplle] = + o;

+ len;
}
}
int F[MAXN];
void build(){
queue <int> Q; Q.push(0);
while(!Q.empty()){
int u = Q.front(); Q.pop();

for(int 1 = 0;1 < 26;+ 1i){
int v = C[ullil;
if(v = 0)
continue;
int p = F[ul;
while(!C[p][i] & p * 0)
p = Flpl;

if(Clplli] && Cl[pl[i] # v)
F[v]l = C[pl[il;
Q.push(v);
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36 }
37 }

38 }

39 |}
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8.2 ¥ B KMP

8.2.1 ENX

Zi(l) — |]cp(b, suffiX(b, Z))|
2 = |lep(b, suffix(a, i))|

1 |#include<bits/stdc++.h>

2 |using namespace std;

3 |typedef long long i64;

4 |const int MAXN = 2e7 + 3;

5 [char A[MAXN], B[MAXN % 27;

6 |int n, m, 1, r, Z[MAXN % 2];

7 |i64 ansl, ans2;

8 [int main(){

9 scanf("%s%s", A + 1, B + 1);

10 n = strlen(A + 1);

11 m = strlen(B + 1);

12 1=0, r=20; 2Z[1] = 0, ansl = m + 1;

13 for(int i = 2;1i < m;+ 1){

14 if(i < r) z[1] = min(r - 1 + 1, Z[1i - 1 + 1]);
15 else Z[i] = 0;

16 while(B[Z[i] + 1] = B[i + z[i]])

17 + Z[1];

18 if(i + z[i] - 1 > r)

19 r =1+ z[i] - 1, 1 = i;

20 ansl ~= 111 * 1 * (Z[1i] + 1);

21 }

22 1L=0,r1r = 0;

23 Z[1] = 0, B[m + 1] = '#', strcat(B + 1, A + 1);
24 for(int i = 2;1 < n+m+ 1;+ 1){

25 if(i < r) z[i] = min(r - 1 + 1, Z[1i - 1 + 11);
26 else Z[i] = o;

27 while(B[z[i] + 1] = B[i + z[i]l])

28 + Z[i];

29 if(i + z[i] - 1 > r)

30 r=1+ z[i] - 1, 1 = i;
31 }
32 for(int i =m+ 2;1 < n+m+ 1;+ 1i){
33 ans2 &= 111 * (i - m - 1) = (z[1i] + 1);
34 }

35 printf("%l1d\n%l1d\n", ansl, ans2);
36 return 0;
37 | }

8.3 Manacher

1 |#include<bits/stdc++.h>
using namespace std;
3 |using i64 = long long;

N
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const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN= 2.2e7 + 11;
char S[MAXN], T[MAXN]; int n, R[MAXNI;
int main(){

scanf("%s", S + 1);

n = strlen(S + 1);

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

T[2 » 1 - 1] = S[i];
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T[2 > i 1= '#';
}
T[] = '#';
n=2=%n;
int p =0, x =0, ans = 0;
for(int i = 1;i < n;+ 1){
if(i < p) R[i] = min(R[2 * x - 1], p - i);
while(i - R[i] - 1 = 0 & T[i + R[i] + 1] = T[i - R[i] - 11)
+ R[1i];
if(i + R[i] > p){
p =1+ R[i];
X = 1;
}
ans = max(ans, R[1]);
}
printf("%d\n", ans);
return 0;

8.4 [EIXBEI

#include<bits/stdc+.h>
using namespace std;
const int MAXM = 26 + 3;
namespace PAM{
const int SIZ = 5e5 + 3;
int n, s, F[S1z], L[SIz], D[SIZ];
int M[SIZ][MAXM];
char S[S1z];
void init(){
sfoe] = '$', n = 1;
F[s = 0] = -1, L[0]
F[s = 1] 0, L[1]

-1, D[0]
0, D[1]

1
S

1
S

}
void extend(int &last, char c){
S[+ n] = c;
inte=c- 'a';
int a = last;
while(c = S[n - 1 - L[a]ll)
a = F[al;
if(M[alle]){
last = M[a][e];
} else {
int cur = M[a][e] = + s;
Llcur] = L[a] + 2;
if(a = 0){
Flcur] = 1;
} else {
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int b = F[a];
while(c = S[n - 1 - L[b]l])
b = F[b];
Flcur] = M[b][el;
}
D[cur] = D[F[cur]] + 1;
last = cur;
}
}
}
const int MAXN = 5e5 + 3;

char T[MAXN];

int main(){
PAM :: init();
int m = 0, last = 0, lastans = 0;
for(char c = getchar();isalpha(c);c = getchar()){
char d = (c - 97 + lastans) % 26 + 97;
PAM :: extend(last, d);
cout << (lastans = PAM :: D[last]) << "_";
}
return 0;
}
/*
azZZYyyzZyyX
1212322233
x/
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8.5 [ERTER
8.5.1 AR EKTERK

[

8.6 EZ&EA (31%)

#include<bits/stdc++.h>

using namespace std;

using i64 = long long;

const int INF = 1e9;

const 164 INFL = 1e18;

const int MAXN = le6 + 3;

int n, m;

int A[MAXN], B[MAXNI;

int C[MAXN], R[MAXN], P[MAXN], Q[MAXNI;
char S[MAXN];

int main(){
scanf("%s", S), n = strlen(S), m = 256;
for(int i = 0;i < n;+ 1) R[i] = S[i];

for (int k = 1;k < n;k <<= 1){

for(int i = 0;1i < n;+ 1){
Qlil] = ((i + k>n -1) 2 0 : R[1 + k]);
P[i] = R[i];
m = max(m, R[1]);

}

#idefine fun(a, b, c) \
memset(C, 0, sizeof(int) > (m + 1));
for(int i = 0;1i < n;+ 1) Cl[a] += 1;

~ -
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for(int i = 1;i < m;+ i) Cc[i] += c[i - 1]; \
for(int i = n - 1;1i =2 0;-—- 1) c[-- Cl[a]] = b;
fun(Ql i1, i, B)
fun(P[B[i]], B[i], A)

#tundef fun
int p = 1; R[A[Q]] = 1;
for(int i = 1;i < n - 1;+ 1){

bool f1 = P[A[i]] = P[A[i - 11];
bool f2 = Q[A[i]] = Q[A[i - 11];
R[A[i]] = f1 &6 f2 ? R[A[1i - 1]1] : + p;
}
if (m = n) break;

}

for(int i = 0;1 < n;+ 1)
printf("%u,", A[i] + 1);

return 0;

110

8.7 [E&EA (SAIS)

#include<bits/stdc++.h>
using namespace std;
using i64 = long long;

const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN = 1le6 + 3;
const int MAXM = 256 + 3;

#tdefine LTYPE 0
#idefine STYPE 1
void induce_sort(int n, int S[], int T[], int m, int LM[], int SA[],
int C[]){
vector <int> BL(n);
vector <int> BS(n);
vector <int> BM(n);
fill(SA, SA + n, -1);

for(int i = 0;i < n;+ 1i){ [/ A A
BM[i] = BS[i] = C[i] - 1;
BL[i] =i =020 : C[i - 1];

}

- 1) // % & LMS &

LM[i];

n;+ 1) // & L (A EFEERHLE
SA[i] - 1] = LTYPE)

P;

0;—-1i) // HE S XA EZHLTE
SA[i] - 1] = STYPE)

p;

for(int i =m- 1;1i > 0
SA[BM[S[LM[i]]1] --1
for(int i = 0, p;i
if(SA[i] > 0 &6 T[p
SA[BL[S[p]] ++]

for(int i = n - 1, p;i
if(SA[i] > 0 &6 T[p
SA[BS[S[p]] --1

{1 | AN | B

A\%

}
[/ KE n, #HE [0, n), EXgE I TEH 0
// #l4m¥ N ababa A n =6, S=1[121210]
void sais(int n, int S[], int SA[]){

vector <int> T(n);

vector <int> C(n);

vector <int> I(n, -1);

TIn - 1] = STYPE;

for(int i = n - 2;1 =2 0;-—- 1i){ //

A
=
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}
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T[i] = S[i] = S[i + 1] ? T[i + 1] : (S[i] < S[i + 1] ? STYPE :

LTYPE);
}
for(int i = 0;1i < n;+ 1){ /] & AHK
CIS[i]] ++;
}
for(int i = 1;1i < n;+ i){ [/ #4&E
C[i] += C[i - 11;
}
vector <int> P;
for(int i = 0;i < n;+ 1){ // % LMS EF %
if(T[1i] = STYPE & (i = 0 || T[i - 1] = LTYPE)){
I[i] = P.size(), P.push_back(i);
}
}

int m = P.size(), tot = 0, cnt = 0;
induce_sort(n, S, T.data(), m, P.data(), SA, C.data());
vector <int> S0(m), SAQ(m);
for(int i = 0, x, v = -1;1 < n;+ 1i){
if((x = I[SA[i]]) # -1){
if(tot = 0 || P[x + 1] - P[x] & P[y + 1] - P[y])
tot ++;

else for(int p1 = P[x], p2 = P[yl;p2 < P[y + 1];+ p1l, +

p2){
if((S[p1] << 1 | T[p1l) #* (S[p2] << 1 | T[p2])){
tot +; break;
}
}

Soly = x] = tot - 1;
}
}
if(tot = m){
for(int i = 0;1i < m;+ 1)
SAQ[SO[1]] = 1i;
} else {
sais(m, S@.data(), SA@.data());
}

for(int i = 0;1i < m;+ 1)
So[i] = P[SAQ[i]];
induce_sort(n, S, T.data(), m, S0.data(), SA, C.data());

int S[MAXN], SA[MAXN], H[MAXM], G[MAXM];
int main(){

intn=0, t =0, m= 256;

for(char c = cin.get();isgraph(c);c = cin.get()){
S[n +] = c;
Hlc] ++;

}

for(int i = 0;1 < m;+ 1){
t += IWH[1i], G[i] = t;

}

for(int i = 0;1i < n;+ i){

, S[i] = G[S[il];

sais(n + 1, S, SA);
for(int i = 1;i < n;+ i){
cout << SA[i] + 1 << "";
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}

return 0;
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8.8 [ XE&B (BL)

#iinclude<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e1l8;
const int MAXM= 26 + 3;
namespace SAM{
const int SIZ = 2e6 + 3;
int M[SIZ][MAXM];
int L[SIZ], F[SIz], S[SIz];
int s = 0, h = 25;
void init(){
Flo] = -1, s = 0;

}
void extend(int &last, char c){
int e =c - 'a';
int cur = + s;
Llcur] = L[last] + 1;
int p = last;
while(p = -1 & !M[pllel)
M[pllel = cur, p = Flpl;
if(p = -1){
Flcur] = 0;
} else {
int q = M[pllel;
if(Llp] + 1 = LIql){
Flcur] = q;
} else {
int clone = + s;
L[clone] = L[p]l + 1;
Flclone] = Flql;
for(int i = 0;1 < h;+ 1
M[clonel[i] = M[q][i]
while(p #= -1 & M[p][e]
M[plle] = clone, p =
Flcur]l = F[q] = clone;
}
}
last = cur;
}
void solve(){
i64 ans = 0;
for(int i = 1;i < s;+ 1)
ans += L[i] - L[F[i]];
cout << ans << endl;
}

}

namespace Trie{
const int SIZ = le6 + 3;
int M[SIZ][MAXM], s, h = 25;
void insert(char *S){
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int p = 0;
for(int i = 0;S[1i];+ 1){
int e = S[i] - 'a';
if(M[pllel){
p = M[pllel;
} else
p = Mlplle] = + s;

}
}
int 0[SIz];
void build_sam(){
queue <int> Q;
Q.push(0);
while(!Q.empty()){
int u = Q.front(); Q.pop();
for(int i = 0;i < h;+ i){
char c = i + 'a';
if(M[ul[i]){
int v = M[ul[i];
o[v]l = o[ul;
SAM :: extend(O[v], c);
Q.push(v);

}
}
const int MAXN = le6 + 3;

char S[MAXN];
int main(){

SAM :: init();

int n, last = 0;

cin > n;

for(int i = 1;i < n;+ 1){
scanf("%s", S);
Trie :: insert(S);

}

Trie :: build_sam();

SAM :: solve();

cout << SAM :: s + 1 << endl;

return 0;

}
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8.9 [ XE&ZBm (TE4)

#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXM= 26 + 3;
namespace SAM{
const int SIZ = 2e6 + 3;
int M[SIZ][MAXM];
int L[SIz], F[SIz], S[S1z];
int s = 0, h = 25;
void init(){
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F[o] = -1, s = 0;
}
void extend(int &last, char c){
int e =c - 'a';
if(M[last][e]){
int p = last;
int q = M[last][e];
if(L[q] = L[last] + 1){
last = q;
} else {
int clone = + s;
L[clone] = L[p] + 1;
F[clone] = Fl[ql;
for(int i = 0;1 <
M[clone][i] =
while(p = -1 66 M
M[p][e] = clon
F[gq]l = clone;
last clone;

o — =

}
} else {
int cur = + s;
Llcur] = L[last] + 1;
int p = last;
while(p %= -1 § 'M[pl[el)
M[pl[e]l = cur, p = Flpl;
if(p = -1){
Flcur] = 0;
} else {
int q = M[pllel;
if(L[p]l + 1 = L[q]){
Flcur] = q;
} else {
int clone = + s;
L[clone] = L[p] + 1;
Flclone]l = Fl[ql;

for(int i = 0;i < h;++ i

M[clone][i] = M[q][i
while(p = -1 & M[p][e]
M[pl[e]l = clone, p =
Flcur] = F[q] = clone;

}
last = cur;
}
}

void solve(){
i64 ans = 0;
for(int i = 1;i < s;+ 1)
ans += L[i] - L[F[i]];
cout << ans << endl;
}
}
const int MAXN = le6 + 3;
char S[MAXN];

int main(){
SAM :: init();
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int n, last = 0;

cin > n;

for(int i = 1;i < n;+ 1){
scanf("%s", S);
int m = strlen(S);
last = 0;
for(int j = 0;j < m;+ j){

SAM :: extend(last, S[j]);

}

}

SAM :: solve();
cout << SAM :: s + 1 << endl;
return 0;
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8.10 BZXEBIM

#include<bits/stdc+.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXM= 26 + 3;
namespace SAM{
const int SIZ = 2e6 + 3;
int M[SIZ][MAXM];
int L[SIz], F[SIz], S[S1z];
int last = 0, s = 0, h = 25;
void init(){
F[0] = -1, last = s = 0;
}

void extend(char c){
int cur = + s, e = c -
Llcur] = L[last] + 1;
S[cur] = 1;
int p = last;
while(p %= -1 &8 'M[pl[el])
M[pl[e]l = cur, p = Flpl;
if(p = -1){
Flcur] = 0;
} else {
int q = M[pllel;
if(L[p] + 1 = L[q]){

a

Flcur] = q;
} else {

int clone = + s;

L[clone] = L[p] + 1;

Flclonel = Flql;

S[clone] = 0;

for(int i = 0;i < h;+ i)
M[clonel[i] = M[q][i];

while(p #%= -1 &6 M[plle] = q)
M[p][el = clone, p = F[pl;

Flcur] = F[ql = clone;

}

last = cur;
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}
vector <int> E[SIZ];
void build(){
for(int 1 = 1;1 < s;+ 1i){
E[F[i]].push_back(i);
}

}
i64 ans = 0;
void dfs(int u){
for(auto &v : E[ul){
dfs(v), S[u] += S[v];
}

if(S[u] > 1)
ans = max(ans, 111 * S[u] * L[ul);
}
}
const int MAXN = le6 + 3;
char S[MAXN];
int main(){
SAM :: init();
scanf("%s", S); int n = strlen(S);
for(int i = 0;1i < n;+ 1)
SAM :: extend(S[i]);
SAM :: build( );
SAM :: dfs (0);
printf("%lld\n", SAM :: ans);
return 0;
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8.11 FHif

#include<bits/stdc++.h>

using namespace std;

using i64 = long long;

const int INF = 1e9;

const 164 INFL = 1e18;

const int MAXM= 10 + 3;

namespace Trie{
const int SIZ = le6 + 3;
int M[SIZ][MAXM], s, h = 10;
void extend(int &last, char c){

int e =c - 'a';
if(M[last][e]){
last = M[last][e];
} else {
last = M[last][e] = + s;
}
}
void insert(char *S){
int p = 0;
for(int i = 0;S[i];+ 1i){
int e = S[i] - 'a';
if(M[pllel){
p = Mlpllel;
} else

p = M[plle] = + s;
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}
}

9 IEJLE
9.1 —#N\E

9.1.1 I

B n MR, RIEE=RmAHE, ZREE—MIRZEHE e~ 20E, 5%V
AL/

#include<bits/stdc++.h>
using namespace std;
using i64 = long long;
const int MAXN = 2e5 + 3;
int X[MAXN], Y[MAXN];
struct Frac {

int a, b;
Frac (int _a, int _b){
if(_b < 0){
a=-.a,b-=-_b;
} else {
a= _a, b= _b;
}
}
b
struct Node {
int x, vy;
}PIMAXN] ;

bool operator < (const Frac A, const Frac B){
return 111 * A.a * B.b - 111 * A.b *» B.a < 0;
}

bool operator < (const Node A, const Node B){
return A.x = B.x ? A.y > B.y : A.x < B.x;
}

const Frac intersect(Node A, Node B){
int a = B.y - A.y;
int b = A.x - B.X;
assert(b = 0);
if(b < 0){
a=-a, b= -b;
}

return Frac(a, b);
}
bool F[MAXN];
int main(){
int TT;
cin > TT;
while(TT - ){
int n;
cin > n;
int maxx = -1€9, minx = 1e9;
for(int i = 1;1 < n;+ 1i){
auto &[x, y] = P[il;
cin > x > vy;
F[i] = false;
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}
sort(P + 1, P+ 1 + n);
vector <int> Q1, Q2, Q;
// Q1 HELENRE, Q HET M T
for(int i = 1;i < n;+ 1){
auto §[x, y] = P[il;
if(Ql.size() < 1){
Q1.push_back(i);
} else {
while(Ql.size() = 2){
auto &§[x1, yi] P[Q1[Q1l.size() - 11];
auto &§[x2, y2] P[Q1[Ql.size() - 211;
long long cmp = 111 * (y - y1) *» (x1 - x2) - 111 *
(x = x1) * (y1 - y2);
if(cmp > 0){
Ql.pop_back();
} else break;

¥
Q1.push_back(i);
}
if(Q2.size() < 1){
Q2.push_back(i);
} else {
while(Q2.size() = 2){
auto &[x1, y1] = P[Q2[Q2.size() - 1]1;
auto &§[x2, y2] = P[Q2[Q2.size() - 2]11;
long long cmp = 111 * (y - y1) *» (x1 - x2) - 111 *
(x = x1) %= (y1 - y2);
if(cmp < 0){
Q2.pop_back();
} else break;

}
Q2.push_back(i);
}
}
Q = Q1;
for(int 1 = Q2.size();i % 0;1 --){

if(i = Q2.size())
Q.push_back(Q2[i - 1]);

long long area = 0;
int x0 = P[Q[0]].x;
int yo = P[Q[0]].y;
for(int i = 1;1 + 1 < Q.size();+ 1){

auto &[x1, y1] = P[Q[ ill;

auto &§[x2, y2] = P[Q[i + 1]];

area += 111 * (x1 - x0) * (y2 - y0) - 111 * (x2 - x0) * (y1

- y0);
}
area = -area;
for(auto §i: Q1) F[i] = true;
for(auto §i: Q2) F[i] = true;

bool ok = false;

for(int i = 1;1 < n;+ i) 1if(!F[1]){
ok = true;
maxx = max(maxx, P[1].x);
minx = min(minx, P[1].x);
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}

if(lok){
cout << -1 << "\n";
continue;

}

vector <int> L1;
vector <int> L2;
// L1 N kx + b #4# T mE
for(int i = 1;1 < n;+ 1) 1if(!F[1]){
auto §[k, b] = P[i];
if(!'L1.empty() 8 k = P[L1.back()].x)

continue;

while(L1l.size() = 2){
auto &P1 = P[L1[L1.size() - 111];
auto §P2 = P[L1[L1l.size() - 211;
Frac i1 = intersect(P1, P[i]);

Frac i2 = intersect(P2, P[i]);
if(i1 < 12){
L1.pop_back();
} else break;
}
L1.push_back(i);
}
// L2 N kx + b % BT
for(int i = n;i > 1;-—- i) if(!F[1]){
auto &[k, b] = P[i];
if(!'L2.empty() 8 k = P[L2.back()].x)
continue;
while(L2.size() = 2){
auto &§P1 = P[L2[L2.size() - 111;
auto §P2 = P[L2[L2.size() - 211;
Frac i1 = intersect(P1, P[i]);
Frac i2 = intersect(P2, P[i]);
if(i1 < 12){
L2.pop_back();
} else break;
}
L2.push_back(i);
}
vector <Frac> E1;
El.push_back(Frac( -2e9, 1 ));
for(int i = 0;1 + 1 < Ll.size();+ 1){
auto &P1 = P[L1[i 11;
auto §P2 = P[L1[i + 1]1];
El.push_back(intersect(P1, P2));

}

vector <Frac> E2;

E2.push_back(Frac( -2e9, 1 ));

for(int i = 0;1 + 1 < L2.size();+ 1){
auto &P1 = P[L2[1i 11;
auto &§P2 = P[L2[i + 1]1];
E2.push_back(intersect(P1, P2));

}

long long ans = 0;

for(int i = 0;1i + 1 < Q.size();+ 1){
auto §[x1, y1] = P[Q[i 11;
auto &§[x2, y2] PIQ[i + 1]1];
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long long w = 111 * x2 * y1 - 111 * x1 * y2;
int A = y2 - yi1;

int B = x1 - x2;
int x =0, y = 0;
if(B = 0){
if(A > 0){
X = minx, y = 0;
} else {
X = maxx, y = 0;
}
} else
if(B < 0){
Frac K = Frac(-A, -B);
int p = 0;

for(int k = 20;k = 0;-- k){
int pp = p | 1 << k;
if(pp < El.size() & El[pp] < K){

p = pPp;
}
x = P[L1[p]].x;
y = P[L1[p]ll.y;
} else {
Frac K = Frac( A, B);
int p = 0;

for(int k = 20;k = 0;-- k){
int pp = p | 1 << k;
if(pp < E2.size() & E2[pp] < K){

p = pp;
}
}
x = P[L2[p]].x;
} y = P[L2[pll.y;
ans = max(ans, area - (w + 111 * A * x + 111 * B * y));

// cerr << "ans =
cout << ans << "\n";

<< ans << endl;

}

return 0;
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9.2 ENMNABE

#tinclude "2d.cpp"

point geto(point a, point b, point c) {
double a1, a2, b1, b2, ci1, c2;
point ans(0, 0);

al = 2 x (b.x - a.x), bl =2 % (b.y - a.y),
cl = sqr(b.x) - sqr(a.x) + sqr(b.y) - sqr(a.y);
a2 = 2 x (c.x - a.x), b2 =2 % (c.y - a.y),
c2 = sqr(c.x) - sqr(a.x) + sqr(c.y) - sqr(a.y);

if (equal(al, 0)) {

ans.y = cl1 / bi;

ans.x = (c2 - ans.y * b2) / a2;
} else if (equal(b1, 0)) {

ans.x = cl1 / al;
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ans.y = (c2 - ans.x * a2) / b2;
} else {
ans.x = (c2 * bl - c1 * b2) / (a2 * bl - al * b2);
ans.y = (c2 * al - c1 x a2) / (b2 * al - bl * a2);
}
return ans;
}
mt19937 MT;

circ minimal(vector <point> V){
shuffle(V.begin(), V.end(), MT);
point o = V[0];
double r = 0;
for(int i = 0;i < V.size();+ 1) {
if (sign(dis(o, V[i]) - r) = 1) continue;
= (V[i]l.x + Vv[@].x) / 2;
= (v[il.y + Vv[o]l.y) / 2;
dis(v[il, v[el) / 2;
or(int j = 0;j < i;+ j) {
if (sign(dis(o, V[jl) - r) = 1) continue;
x o= (V[il.x + V[il.x) / 2;
.y = (V[il.y + V[jl.y) / 2;
= dis(v[il, V[3i1) / 2;
or(int k = 0;k < j;+ k) {
if (sign(dis(o, V[k]) - r) % 1) continue;
o = geto(V[il, V[jl, VIk]);
r = dis(o, V[il]);

n < X

0
0
r
f

0
0
r
f

}
}
circ res;
res.o = 0;
res.r = r;
return res;
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9.3 K

#tinclude "2d.cpp"
namespace DSU{
const int MAXN = 1le5 + 3;
int F[MAXNI;
int getfa(int u){
return u = F[u] ? u : F[u] = getfa(F[ul);
}

}

namespace Dual{
const int MAXN = le5 + 3;
const int MAXM = le5 + 3;
int A[MAXM], B[MAXM], W[MAXM], I[MAXM], n, m;
int outer;
bool cmp(int a, int b){
return W[a] < W[b];
}

vector <pair<int, int> > E[MAXN];

const int MAXT = 20 + 3;

int F[MAXN][MAXT], G[MAXN][MAXT], D[MAXNI, h = 20;
void dfs(int u, int f){
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D[u] = D[f]

1;
for(int i 1

= < h;+ 1)
Flulli] = FLF[lulli - 1]1][i - 1],

Glul[i] = max(G[ulli - 1], G[F[ulli - 111[1i - 11);
for(auto &[v, w] : E[u]) if(v = f){

Glv][o] = w;

FIvI[0] = u;

dfs(v, u);

nn = +

}
}
void build(){
for(int i = 1;i <
DSU :: F[i] = 1i;
for(int i = 1;i < m;+ 1)
I[i] =
sort(I + 1
for(int i
int a
int b
int w = W[I[il];
int fa = DSU :: getfa(a);
int fb = DSU :: getfa(b);
if(fa %= fb){
DSU :: F[fa] = fb;
E[a].push_back({b, w});
E[b].push_back({a, w});

1

o
—

—
—/

[N
—
—_

’

}
}
dfs(1, 0);

int solve(int u, int v){
if(u = outer || v = outer)
return -1;
int ans = 0
if(D[u] < D[v]) swap(u, v);
for(int i = h;i > 0;-- 1)
1[1

1.

11 = Dplv]){
max(ans, G[ul[il);
u = Flullil;
}
if(u = v) return ans;
for(int i = h;i = 0;-- i)
if(FLulli] &= FIvI[i]){
ans = max(ans, G[ul[il);
ans = max(ans, G[vI[il);
u = Flullil;
v = F[v][il;

ans = max(ans, G[ul[0]);
ans = max(ans, G[vI[0]);
return ans;
}
}

namespace Planer{
const int MAXN
const int MAXE
const int MAXG

le5 + 3 + 3;
2e5 + 3;
le5 + 3;

122
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78 const int MAXQ = 2e5 + 3;

79 point P[MAXN];

80 using edge = tuple<int, int>;

81 double gety(int a, int b, double x){

82 return P[al.y + (x - P[al.x) / (P[bl.x - P[al.x) * (P[b].y - P[
al.y);

83 }

84 double scanx;

85 struct Cmpl{

86 bool operator ()(const pair<edge, int> 11, const pair<edge, int
> 12) const{

87 const edge el = 11.first;

88 const edge §e2 = 12.first;

89 double hl = gety(get<0>(el), get<1>(el), scanx);

90 double h2 = gety(get<0>(e2), get<l>(e2), scanx);

91 return hl < h2;

92 b

93 b

94 struct Cmp2{

95 bool operator ()(const pair<edge, int> 11, const pair<edge, int
> 12) const{

96 if(l1l.second = 12.second)

97 return false;

98 const edge el = 11.first;

99 const edge §e2 = 12.first;

100 vec vl = P[get<1>(el)] - P[get<0>(el)];

101 vec v2 = P[get<1>(e2)] - P[get<0>(e2)];

102 if(sign(vl.y) # sign(v2.y)){

103 return vl.y > 0;

104 } else {

105 return sign(mulx(vi, v2)) = 1;

106 }

107 };

108 };

109 vector <pair<edge, int> > E[MAXN];

110 vector <int> G[MAXG];

111 int L[MAXE], R[MAXE], W[MAXE], n, m, g, 0;

112 double theta;

113 int outer;

114 void rotate(){

115 srand(time(0));

116 theta = PI * rand() / RAND_MAX;

117 }

118 int add(double x, double y){

119 srand(time(0));

120 P[+ n] = rotate(vec(x, y), theta);

121 return n;

122 }

123 int link(int u, int v, int w){

124 + m;

125 E[ul.push_back({{u, v}, + o});

126 L[o] = u, R[o] = v, W[o] = w;

127 E[v].push_back({{v, u}, + o});

128 L[o] = v, R[o] = u, W[o] = w;

129 return m;

130 }

131 int I[MAXE];
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132 int polys;

133 pair<edge, int> findleft(int 1, int r){

134 auto it = lower_bound(E[r].begin(), E[r]l.end(), make_pair(edge(
r, 1), 0), Cmp2());

135 if(it = E[r].begin())

136 return E[r].back();

137 else

138 return (it - 1);

139 }

140 void leftmost(){

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

142 sort(E[i].begin(), E[i].end(), Cmp2());

143 }

144 for(int p = 1;p < n;+ p){

145 for(auto &[e1, id1] : E[p]){

146 auto &[x, y] = el;

147 if(1I1[1d1]1){

148 int 1 = x;

149 int r = y;

150 I[id1] = + polys;

151 G[polys].push_back(id1l);

152 while(r = p){

153 auto [e2, id2] = findleft(l, r);

154 auto [a, b] = e2;

155 I[id2] = polys;

156 G[polys].push_back(id2);

157 1 =r;

158 r = b;

159 }

160 }

161 }

162 }

163 for(int i = 1;i < polys;+ 1){

164 double area = 0;

165 for(int j = 0;j < G[i].size();+ j){

166 area += mulx(P[L[G[1]1[j11], PIR[G[il1[]j111);

167 }

168 if(area < 0)

169 outer = 1i;

170 }

171 }

172 void dual(){

173 Dual :: n = polys;

174 Dual :: m = 0;

175 for(int i = 1;i < m;+ 1){

176 int u=1I[2%1-1], v=1I[2 % 1], w = W[2 * i];

177 if(u = outer || v = outer)

178 w = 1e9L + 1;

179 + Dual :: m;

180 Dual :: A[Dual :: m] = u;

181 Dual :: B[Dual :: m] = v;

182 Dual :: W[Dual :: m] = w;

183 }

184 Dual :: build();

185 Dual :: outer = outer;

186 }

187 set <pair<edge, int>, Cmpl> S;
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188 vector <pair<double, int> > T;

189 vector <pair<double, int> > Q;

190 double X[MAXQ], Y[MAXQ];

191 int  z[MAXQl;

192 int ask(double x, double y){

193 + q;

194 point p = rotate(vec(x, y), theta);

195 X[ql = p.x;

196 Y[ql = p.y;

197 return q;

198 }

199 void locate(){

200 T.clear(), Q.clear(), S.clear();

201 for(int i = 1;1 < q;+ 1){

202 Q.push_back(make_pair(X[i], 1));

203 }

204 for(int i = 1;i < polys;+ 1){

205 for(auto e : G[1i]){

206 int u = L[e];

207 int v = R[e];

208 if(P[ul.x > P[v].x){

209 T.push_back(make_pair(P[v].x + le-5, e));

210 T.push_back(make_pair(P[u].x - 1le-5, -e));

211 }

212 }

213 }

214 sort(T.begin(), T.end());

215 sort(Q.begin(), Q.end());

216 int pl1 = 0, p2 = 0;

217 scanx = -1e9;

218 Cmpl CMP;

219 while(pl < Q.size() || p2 < T.size()){

220 // for(auto itl = S.begin(), it2 = next(S.begin()); it2 =
S.end();++ 1it1, + 1t2)

221 // assert(CMP(*it1, *it2));

222 double x1 = pl < Q.size() ? Q[p1].first : 1e9;

223 double x2 = p2 < T.size() ? T[p2].first : 1e9;

224 scanx = min(x1, x2);

225 if(equal(scanx, x1)){

226 auto &6x = X[Q[p1].second];

227 auto &y = Y[Q[p1l].second];

228 auto &z = zZ[Q[p1].second];

229 P[n + 1] = point(-1e9, vy);

230 P[n + 2] = point( 1e9, vy);

231 auto it = S.lower_bound({{n + 1, n + 2}, 0});

232 if(it = S.end())

233 Z = outer;

234 else

235 z = it = second;

236 + pl;

237 }

238 if(equal(scanx, x2)){

239 int g = T[p2].second;

240 if(g > 0){

241 assert(!S.count({{L[g], R[gl}, I[gl}));

242 S.insert({{L[gl, RI[gl}, I[gl});

243 } else {
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g = -8,
assert( S.count({{L[g], R[gl}, I[gl}));
S.erase ({{L[g], RI[gl}, Ilgl});

++ p2;

}
}
const int MAXN = le5 + 3;
int A[MAXN], B[MAXNI;

int main(){
#tifndef ONLINE_JUDGE

freopen("test.in", "r", stdin);

freopen("test.out", "w", stdout);
#tendif

int n, m, q;

Planer :: rotate();

cin >> n > m;
for(int i = 1;i < n;+ 1){
double x, vy;
cin >> x > vy;
Planer :: add(x, y);
}
for(int 1 = 1;1 < m;+ 1i){
int u, v, w;
cin > u >> v > w;
Planer :: link(u, v, w);
}
Planer :: leftmost();
Planer :: dual();
cin > q;
for(int i = 1;1 < q;+ 1){
double al, b1, a2, b2;
cin > al > bi;
A[1] = Planer :: ask(al, bl);
cin >> a2 > b2;
B[i] = Planer :: ask(a2, b2);
}
Planer :: locate();
for(int i = 1;1 < q;+ 1i)
A[i] = Planer :: Z[A[i]],
B[i] = Planer :: Z[B[ill;
for(int i = 1;1 < q;+ i){
int ans = Dual :: solve(A[i], B[il);
cout << ans << endl;
}

return 0;

126

9.4 TEEM

#include <bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
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int qread();

const double EPS le-9;

const double PI acos(-1);

bool equal(double a, double b){
return fabs(a - b) < EPS;

}

int sign(double a){
if(equal(a, 0))
return 0;
return a > 0 ? 1 : -1;

}
double sqr(double x){
return x * X;

}
struct vec{ // —%#m &

double x;

double vy;

vec(){}

vec(double _x, double _y) : x(_x), y(_y){}
};

vec operator +(const vec &a, const vec &b){
return vec(a.x + b.x, a.y + b.y);

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

double mulp(const vec &a, const vec &b){
return a.x * b.x + a.y * b.y;
}

double mulx(const vec &a, const vec &b){
return a.x * b.y - a.y * b.x;
}

vec mul(const double §r, const vec &a){
return vec(r * a.x, r * a.y);
}

bool equal(vec a, vec b){
return equal(a.x, b.x) & equal(a.y, b.y);
}

using point = vec;
point rotate(point a, double t){
double c = cos(t);
double s = sin(t);
return point(a.x * ¢ - a.y * S, a.y * C + a.X * S);

}
bool cmpx(point a, point b){
return sign(a.x - b.x) = -1;
}
bool cmpy(point a, point b){
return sign(a.y - b.y) = -1;
}
struct line{ // A H A%
point o;
vec p;
line(point _o, vec _p) : o(_o), p(_p){}
};

struct segm{ /] F &K
point a, b;
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segm(point _a, point _b) : a(_a), b(_b){}
b
int side(line 1, point p){

return sign(mulx(l.p, p - 1.0));
}

int side(segm s, point p){
return sign(mulx(s.b - s.a, p - s.a));
}

bool parallel(line a, line b){
return equal(@, mulx(a.p, b.p));
}

double abs(vec a){
return sqrt(a.x * a.x + a.y * a.y);
}

double dis(point a, point b){
return sqrt(sqr(a.x - b.x) + sqr(a.y - b.y));
}

double abs(segm s){
return dis(s.a, s.b);
}

double dis(line a, point p){
return abs(mulx(p - a.o, a.p)) / abs(a.p);
¥

point intersection(line a, line b){
return b.o + mul(mulx(b.o - a.o, a.p) / mulx(a.p, b.p), b.p);
}

bool intersect(double 11, double ri1, double 12, double r2){
if(11 > r1) swap(l1, ri1);
if(12 > r2) swap(12, r2);
if(equal(ri, 12) || equal(r2, 11))
return true;
return !equal(max(rl, r2) - min(l1, 12), r1 - 11 + r2 - 12);
}
bool intersect(segm s1, segm s2){
bool fx = intersect(sl.a.x, sl.b.x, s2.a.x, s2.b.x);
if(!fx) return false;
bool fy = intersect(sl.a.y, sl.b.y, s2.a.y, s2.b.y);
if(!fy) return false;
bool g1 = side(s1, s2.a) * side(sl, s2.b) = 1;
if(gl) return false;
bool g2 = side(s2, sl.a) * side(s2, sl.b) = 1;
if(g2) return false;
return true;
}
struct circ{ // — % AW
point o;
double r;
b
struct poly{ // % %4 %
vector <point> P;
b

double area(point a, point b, point c){
return abs(mulx(b - a, c - a)) / 2;
}

double area(const poly &P){
double ans = 0;
for(int i = 0;i < P.P.size();+ i){
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const point &l = P.P[i];
const point &r = P.P[i + 1 = P.P.size() 2 0 : i + 1];
ans += mulx(l, r);

}

return ans / 2;
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10 EHith
10.1 HERN

#include <bits/stdc++.h>
using namespace std;
using i64 = long long;
const int INF = 1e9;

const 164 INFL = 1e18;
int qread();
const int MAXN = le7 + 3;

int n, L[MAXN], R[MAXN], A[MAXN];
void build(){
stack <int> S;
Aln + 1] = -1e9;
for(int i = 1;i < n + 1;+ 1){
int v = 0;
while(!S.empty() & A[S.top()] > A[i]){
auto u = S.top();

R[ul = v;
Vv = u;
S.pop();
}
L[1i] = v;
S.push(i);
}
}
int main(){
n = qread();
for(int i = 1;i < n;+ 1)
A[i] = qread();
build();
long long ansl = 0, ans2 = 0;
for(int i = 1;i < n;+ 1){
// cout << L[1] << " " << R[1] << endl;
ansl = 111 * i %= (L[1] + 1);
ans2 = 111 * i = (R[1i] + 1);
}
cout << ansl << "" << ans2 << endl;
return 0;
}

10.2 CDQ 978
10.2.1 7R

?ﬁﬁzﬁ?ﬂf?ﬁu (aia bi,Ci), j‘_{% f(Z) = Zj [CL]' S a; N\ bj S bz AN Cj S Ci]o
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#include<bits/stdc++.h>
#idefine up(l, r, i) for(int i
#tdefine dn(r, 1, i) for(int i
using namespace std;
typedef long long 1i64;
const int INF = 2147483647;
const int MAXN= 1le5 + 3;
const int MAXM= 2e5 + 3;
struct Node{
int id, a, b, c;
}A[MAXN], B[MAXN];
bool cmp(Node a, Node b){
if(a.a = b.a) return a.a < b.a;
if(a.b = b.b) return a.b < b.b;
if(a.c % b.c) return a.c < b.c;
return a.id < b.id;

< END#Hi;++ 1)
> END##i;— 1)

1
— =

1, END##i
r, END##i

}
int K[MAXN], H[MAXN];
int qread();
int n, m, D[MAXM];
namespace BIT{
void increase(int x, int w){
while(x < m) D[x] += w, x += X & -X;

}
void decrease(int x, int w){
while(x < m) D[x] -= w, x += X § -X;
}
void query(int x, int &r){
while(x) r += D[x], x -= x & -x;
}
}
void cdq(int 1, int r){
if(l 5= r){
int t =1+ r > 1; cdq(l, t), cdg(t + 1, r);
intp=1,g=t+1, u=1;
while(p € t 6 q < 1r){
if(Alpl.b < Alql.b)
BIT :: increase(A[pl.c, 1), Blu +1 = Alp +1;
else
BIT :: query(A[ql.c, K[A[ql.id]l), B[u +] = Alq ++1;
}
while(p < t) BIT :: increase(A[pl.c, 1), B[u +] = Alp
+1;
while(q < r) BIT :: query(Alql.c, K[A[ql.id]l), B[u +] = Alq
+1;
up(l, t, i) BIT :: decrease(A[i].c, 1);
Up(l, r, 1) A[l] = B[i];
}
}

int main(){

n = qread(), m = qread();

up(1, n, 1) A[il.id = i, A[i].a = qread(), A[i].b = qgread(), A[i].c
= qread();

sort(A + 1, A+ 1 + n, cmp), cdq(1l, n);

sort(A + 1, A+ 1+ n, cmp);

dn(n, 1, i){
if(A[i]l.a = A[i + 1].a & A[i]l.b = A[i + 1].b & A[i].c = A[
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i+ 1].c)
K[A[1].id] = K[A[1 + 1].id];
HIK[A[1].1d]] ++;
}
up(@, n - 1, i) printf("%d\n", H[i]);
return 0;
}

10.3 BHENFTLHR
10.3.1 {5

HH

+oo
/ pla/z)—a
0

#include<bits/stdc+.h>

using namespace std;

using i64 = long long;

const int INF = 1e9;

const 164 INFL = 1e18;

double simpson(double (*f)(double), double 1, double r){
double mid = (1 + r) / 2;
return (r - 1) * (f(1) + 4 * f(mid) + f(r)) / 6.0;

}

double adapt_simpson(double (*f)(double), double 1, double r, double
EPS, int step){
double mid = (1 + r) / 2;

double wo = simpson(f, 1, r);
double w1l = simpson(f, 1, mid);
double w2 = simpson(f, mid, r);

if(fabs(wd - wl - w2) < EPS &5 step < 0)
return wl + w2;
else
return adapt_simpson(f, 1, mid, EPS, step - 1) +
adapt_simpson(f, mid, r, EPS, step - 1);
}
double a, 1, r;
double fun(double x){
return pow(x, a / X - X);

}
int main(){
cin > a;
if(a < 0)
cout << "orz" << endl;
else {
1 = 1le-9;
r = 150;
cout << fixed << setprecision(5) << adapt_simpson(fun, 1, r, le
-9, 15);
}
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#include<bits/stdc++.h>

using namespace std;

const double TO = 2e3, Tk = le-14, delta = 0.993, R = 1le-3;

mt19937 MT(114514);

double distance(double x, double y, double a, double b){
return sqrt(pow(a - x, 2) + pow(b - vy, 2));

}

const int MAXN = 1e3 + 3;
double X[MAXN], YIMAXN], W[MAXN]; int n;
double calculate(double x, double y){
double gx, gy, a;
for(int i = 0;i < n; +1){
a = atan2(y - Y[i], x - X[il]);
gx += cos(a) = W[i];
gy += sin(a) » w[il;
}
return pow(gx, 2) + pow(gy, 2);
}
double ex, ey, eans = 1el8;
void SA(){
double T = T0, x = 0, y = 0, ans = calculate(x, vy);
double ansx, ansy;
uniform_real_distribution<double> U;
while(T > Tk){
double nx, ny, nans;
nx = x + 2 % (UMT) - .5) * T;
ny =y + 2 % (UMT) - .5) = T;
if((nans = calculate(nx, ny)) < ans){
ans = nans;
ansx = X = nx;
ansy =y = ny;
} else if(exp(-distance(nx, ny, x, y) / T / R) > U(MT)){
X = nx, y = ny;

}
T %= delta;
}

if(ans < eans) eans = ans, ex = ansx, ey = ansy;

int main(){
cin >> n;
for(int i = 0;1 < n;+ 1)
cin > X[1] > Y[i] > w[i];
cout << fixed << setprecision(3);
if(n = 1){
cout << X[0] << "_" << Y[0] << endl;
} else {
SA(), SA(), SAQ);
cout << ex << "" << ey << endl;

}

return 0;
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#include<bits/stdc++.h>
using namespace std;
using u32 = uint32_t;
using u64 = uint64_t;
u32 xorshift32(u32 &x){

X = x << 13;

X = x > 17;

X = X << 5;

return x;
}
ub4 xorshifté4(u6s4 &x){

X = X << 13;

X = x> 7;

X = X <« 17;

return x;




