Our village of honest men originally consisted of only eight people.

We all picked up and moved to a mountain in the east. Two years of honest and
boring daily life passed us by.

One day, one of us found a little hole by a peach tree.

Yes, after that we wandered into this paradise.

And right away, | quit being human.
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1 sh&HX
1.1 ZEFYE
1.1.1 B
n NI, m BREEE, i MIREEN o, ME

N v FEH o 4, WENBEEENEN NRZEZ /DM

EGREZITS

#include "../header.cpp"

int F[MAXN];

int main(){

int n, m; cin > n > m;
for(int 1 = 1;i < n;+ i){
int w, v, c; cin > w >> v > c;
// w: value, v: volume, c: count
for(int j = 0;3 < v;+ j){
deque <tuple<int, int> > Q;
for(int k = 0;5 + k x v < m;+ k)
{
int x = j + k * v;
int f = F[x] - (x / v) * w;

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

Q.pop_back ();
Q.push_back({f, x});
while(!Q.empty() & get<1>(Q.

front()) < x - c * v)

17 Q.pop_front();
18 F[x] = get<0>(Q.front()) + (x
/ V) * w;

19 }

20 }

21

22 cout << F[m] << endl;

23 return 0;

24|}

1.2 WEEE

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

2 |using namespace std;

3|typedef long long i64;

4|const int MAXN = 2e3 + 3;

5|vector<int> E[MAXN];

6|int W[MAXN];

7|int F[MAXN][MAXN], S[MAXNI;

8|void dfs(int u, int f){

9| F[ull1] = w[ul, S[ul = 1;

10| for(auto &v : E[u]) if(v 5= f){

11 dfs(v, u);

12 for(int i = S[ul;i = 1;-- 1)

13 for(int j = S[v];j = 1;-— 3)

14 Flulli + j1 = max(F[ulli + j1, Flulli]
+ F[vI[i1);

15 S[ul += S[v];

16| 1}

17|}

18|int main(){

19| int n, m;

20| cin >> n > m;

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

22 int f;

23 cin > f > W[i];

24 E[f].push_back(i);

25 }

26| dfs(0, 0);

27| cout << F[0][m + 1] << endl;

28 return 0;

29|}

1.3 EhAEAEAE 1
1.3.1 {fIE

B n DRI, AR, RERMZE, m

RIEK, FUEE o FBEESUK y.

1|#include "../header.cpp"
2|int W[MAXN];
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struct Mat{ int M[2][2]; };
struct Vec{ int V[2]; };
Mat operator *(const Mat &a, const Mat &b){
Mat c;
c.M[0][0] = max(a.M[@][0] + b.M[0][0], a.M
[0]1[1] + b.m[1][0]);
c.M[0][1] = max(a.M[0][0] + b.M[0][1], a.M
[01[1] + b.M[2][1]);
c.M[1][0] = max(a.m[1][0] + b.M[0][0O], a.M
[11[1] + b.m[1]1[0]);
c.M[1][1] = max(a.M[1][0] + b.M[0][1], a.M
[11[1] + b.mM[11[1]);
return c;
t
Vec operator x(const Mat &a, const Vec &v){

Vec r;
r.v[o] =
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], TIMAXN], F[
MAXN] ;
int X[MAXN], Y[MAXNI;
int H[MAXN][2];
int K[MAXN][2];
struct Mat M[MAXN];
void dfsi(int u, int f){
S[ul] = 1;
Flul = f;
for(auto &v :
dfsi(v, u);
S[ul] += S[v];
if(S[v] > S[G[ull) G[ul = v;
I3
}
int o;
void dfs2(int u, int f){
if(u = G[f])

E[ul) if(v = f){

X[ul = X[f];
else

X[ul = u;
Hlul[@] = H[u][1] = o;
K[ulle] = K[ul[1] = o;
const int &g = G[ul;
D[u] = + o;
Tlo] = u;
if(g){

max(a.M[@][0] + v.v[0], a.Mm[0][1] +
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dfs2(g, u);
Y[ul = Y[gl;
K[ul[0] += max(K[gl[o], K[gl[1]);
K[ul[1] += K[gl[o];
} else {
Y[ul = u;
}
for(auto &v : E[u]) if(v = f 86 v #*= g){
dfs2(v, u);
Hlul[@] += max(K[vI[@]l, K[vI[1]);
} Hlul[1] += K[v][0];
M[ul.m[0]1[0] = H[ull0];
M[ul.m[@][1] = H[ull@];
Mlul.M[11[@] = H[ul[1] + W[u]l;
M[ul.M[1][1] = -INF;
K[ul[@] += H[ull[0];
K[ul[1] += H[ul[1] + w[ul;
}
}
namespace Seg{

const int SIZ = 4e5 + 3;
struct Mat M[SIZ];

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

void pushup(int t, int a, int b){
M[t] = M[1c(t)] * M[rc(t)1;
}
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){
if(a = b){
Mit] = 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);
pUShLlp(T_, a, b)y
}
}

Mat query(int t, int a, int b, int 1, int r)

96 if(l € a & b < r){

97 return M[t];

98 } else {

99 int c =a+b > 1;

100 if(r € c¢) return query(lc(t), a, ¢ , 1
r); else

101 1f(1 > c¢) return query(rc(t), c + 1, b,
1, r); else

102 return query(lc(t), a, ¢ , 1, r) =*

103 query(rc(t), ¢ + 1, b, 1, r);

104 }

105| }

106}

107 |int qread();

108 |int main(){

109| int n = gread(), m = qread();

110 wup(1, n, 1)

111 W[i] = gread();

112 up(2, n, i){

113 int u = qread(), v = qread();

114 Gra :: E[ul].push_back(v);

115 Gra :: E[v].push_back(u);

116 }

117| Gra :: dfsi(1, 0);

118| Gra :: dfs2(1, 0);

119| Seg :: build(1, 1, n);

120 Vec v0;

121 vo.V[0] = vo.V[1] =

122 up(1, m, 1){

123 using namespace Gra;

124 int x = qread(), y = qread();

125 Wix] = y;

126 int u = x;

127 while(u = 0){

128 const int &§v = X[ul;

129 const int &§f = F[v];

130 M[ul.M[@][@] = H[ul[0];

131 M{ul.m[@][1] = H[ul[@];

132 M[u]l.M[1][0] = H[ul[1] + W[ul;

133 M[u]l.M[1][1] = -INF;

134 const Vec p = Seg :: query(1, 1, n, D[v

1, DLY[ull) * vo;
135 Seg :: modify(1, 1, n, D[u], M[ul);
136 const Vec q = Seg :: query(1l, 1, n, D[v
1, DLY[ull) * veo;

137 if(f %= 0){

138 H[f]1[0] = H[f][0] - max(p.V[0], p.V
[1]) + max(q.V[0], q.V[1]);

139 HOf1[1] = H[fI[1] - p.v[@] + g.Vv[0];

140 }

141 u=f;

142
143

144
145
146
147
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}
Vec vl = Seg :: query(1l, 1, n, D[1], D[Y
[1]11) * vo;
printf("%d\n", max(vi.v[0], vi1.V[11));
return 0;
}

1.4 f#&k dp
1.4.1 IR

it noxom BTG, GLAS T REERIZ, H
i, TR — SRR, A 2/ DREE?

EE T

1|#include "../header.cpp"

2 |namespace HashT{

3| const int SIZ = 19999997;

4| int H[SIZ], V[SIZ], N[SIZ], t;

5| bool F[SIZ];

6| i64 W[SIz];

7| wvoid add(1nt u, int v, bool f, i64 w){

8 V[+ t] = v, N[t] = H[ul, F[t] = f, wW[t] =

w, H[u] = t;

9| 1}

10| 1648 find(int u, bool f){

11 for(int p = H[u % SIZ];p;p = N[pl)

12 if(V[p] = u & F[p] = f)

13 return W[p];

14 add(u % SI1z, u, f, 0);

15 return W[t];

16 }

17|}

18 |char S[MAXN][MAXN];

19|int qread();

20|int n, m;

21|vector <pair<pair<int, bool>, i64> > M[2];

22|int getp(int s, int p){

23| return (s > (2 * p - 2)) &§ 3;

24|}

25|int setw(int s, int p, int w){

26| return (s § ~(3 << (2 *xp -2))) | (w<< (2
*p-2));

271}

28|int findr(int s, int p){

29| int c = 0;

30| for(int q = p;q < m + 1;+ g){

31 if(((s > (2 xq-2)) §3) =1) + c;

32 if(((s > (2 xq-2)) §3) =2) - c;

33 if(c = 0)

34 return q;

35| 1}
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36| return -1; f) += c, T.push_back({t, f}) 136 g &= getp(s, 1) = 0;
37|} 87 if(slilljl = "."{ // #+du#k 137 f &= g;
38|int findl(int s, int p){ 88 if(a = 1 8 b = 1){ 138 if(f)
39| int c = 0; 89 t = setw(t, findr(s, y), 1), 139 ans = ¢;
40| for(int q = p;q = 1;-- q){ 90 update(t, c); 40| }
41 if(((s > (2 *q -2)) §3) = 2) ++ c; 91 } else 141 printf("%lld\n", ans);
42 if(((s > (2 %q-2))&§3) =1) — c; 92 if(a =2 8 b = 2){ 142| = return 0;
43 if(c = 0) 93 t = setw(t, findl(s, x), 2), 143}
44 } return q; 94 update(t, c);
45 95 } else . .
46| return -1; o if(a— 186 b= 2){ 1.5 dp-quad-inequality
47|} 97 if(f = false) // ® & A M4 H ¥ i " "

. . = 1|#includ .. /header.
48 |void state(int s){ 98 f = true, update(t, c); 2 /}nggl:}z‘;ﬁi ﬁf? <ei f‘;”ﬁ w(b, c) < wla,d) H
49| return ; _ 99 } else w(a,c) +w(b,d) < w(a,d) +w(b,c)
50| up(1, m+ 1, i){ 100 if(a =266 b = 1)1 3|int w(int 1, int r);
51 switch(getp(s, 1)){. . 101 update(t, c); 4|int f[MAXN][MAXN], m[MAXN][MAXN], n;
52 case 0 : putchar('#'); break; 102 } else 5/int solve(){
53 case 1 : putchar('("); break; 103 if(a = 0 66 b = 0){ 6| for(int len = 2; len < n; ++len)
54 case 2 : putchar(')'); break; 104 t = setw(t, x, 1); 7 for(int 1 = 1, r = len;r < n;+1, +r){
55 case 3 : putchar('E"); 105 t = setw(t, y, 2); 8 f[11[r] = INF;
56 } 106 update(t, c); 9 for(int k = m[1]1[r - 11;k < m[l + 1][r
57| } 107 lelse{ //a=01b=0 1; +k){
58| puts(""); 108 int tl = setw(t, x, a | b); 10 int u = f[1I[k] + f[k + 11[r]+w(l, r);
59|} _ 109 int t2 = setw(t, y, a | b); 11 if(F[11[r] > u)
60 |int main(){ 110 update(tl, c); 12 fLUIlr] = u, m[11[r] = k;
61| n = gread(), m = gread(); 111 update(t2, c); 13 h
62| up(1, n, i) 112 } 14 }
63 scanf("%s", S[i] + 1); 113 } 15}
64| int o = 0; 114 if(S[ill3]1 = '"*"){ // *+ 4+ u#
65| #define X M[ o] 115 if(a =0 & b = 0)
66| #define Y M[!o] 116 update(t, c); 1.6 F=ERML
67 vector <pair<int, bool> > T; 117 } .
68| X.push_back({{0, 0}, 1}); 118 } 1.6.1 X
69 up(1, n, i){ 119 Y.clear(); RN dp FR TR :
70 Y.clear(); 120 for(auto &u : T){
71 for(autc[> &u :]X){ 121 auto [s, f] = u;
72 auto [s0, c] = u; 122 if(HashT :: find(s, f) % 0){ = j j, i

b ? [ + )
73 auto [s, f] = s0; 123 Y.push_back({{s, f}, HashT :: find(s f njr%x{f(]) wig o}
74 if(getp(s, m + 1) = 0) , O)B); . . s
75 Y.push_back({{s << 2, f}, c}); 124 HashT :: find(s, f) = 0; BAREAF o= HER i HREAES 4,5 19
g? J N 125 } PHRIIER S a(i), HER j BXRIERD b(5), i, 5 596
o'=1 126 } N s N

8 up(1, m, 3){ . 127 T.clear(), o "= 1; KHTEETY (i, )
79 mt x=73,y=73+1; 128 }
80 for(auto &u : X){ 129 }
81 auto [s0, c] = u; 130| i64 ans = 0; fl':a(i)+mglx{b(j)—|—c(i,j)}
82 auto [f' fl = so; . 131| for(auto &su : X){ ’
B mime I A HRLTUIKIII AW ) <
85 int t = setw(setw(s, x, 0), y, 0); 134 bool g . true; ' B b(5) + e(i, ) ATRMERT 5 B9—IREAEL. Q2R ¢, Bl
86 #define update(t, c) HashT :: find(t, |135 up(1, m + 1, i) & j BRI, AR rT R aARLES; &0 AT DA &
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CDQ ﬁ(ﬁﬁ%f&@t—/\ EME BRI =2%& 27| printf("%.0Lf\n", F[nl); ‘ 40 auto [a, b] = split(p, w - 1);
28| return 0; 41 if(b %= 0){
1.6.2 {f@n 43 } else b = newnode(w);
DrHAEH, R TEN: 44 p = merge(a, b), root = merge(p, q);
§ 2 RS 45|} . .
Tk 46| void erase(int &root, int w){
o . e T2 2.1 AR 47 auto [p, gl = split(root, w);
fi r§133<{f3+(sl s = L7} 911 EE;ETI‘ 48 auto [a, b] = split(p, w - 1);
) 1. eap 49 -- C[b], -- S[b];
H — ) - P = A . ’ '
/‘EFI Sl_Z_‘_EjSic“LI_L—i_lO ,{%/\ﬁgs{%éu' 1 #include " ../../header-cpp“ 50 p = C[b] = 0 ? a : meI‘gE(a; b);
2(mt19937_64 MT(114514); g; y root = merge(p, q);
3 T . . . .
fi:mgX{fj+5?+3?+L/2_23i3j+2SjLI_28iL/} ; nargs:z:cgntr;‘?g{: L6 + 1e5 + 3; 53| int find_rank(int &root, int w){
I<t 5| int F[SIz], c[sIz], S[SIz], w[sIz], X[SIzZ 54 nt x = root, o =x, a = 0;
= (s7 — 2s;L' + L) + max{(f; + s + 2s;L') — 2s;5;} 1021, sz; 55 for(;x; )
i< 6| u6k H[SIZ; gg if(w < W[X])X[ -
U ) 0 =x, x = X[x ;
(IR R, o, ST, Wty | 1 ol L Mss] . | 58| elsed
SN, R DLELRE A SRR ., IR s 0 MTO); o 2 SO ea
A, BELECRT DA A o) return szj o1 Ay Do T preala
’ RET=RY o 10| } 61 a += C[x];
1|#include "../header.cpp" 11| void pushup(int x){ gg } 0 = x, x = X[x][1l;
2|int n, L, p, e, C[MAXN], Q[MAXNI; 12 S[x] = C[x] + s[X[x1[0]] + S[X[x1[111; 64 }
3|80 S[MAXN], F[MAXN]; 13|} 65 t +1;
4|f80 gtx(int x){ return S[x]; } 14| pair<int, int> split(int u, int x){ 66| 1 return a H
5/f80 gty(int x){ return F[x] + S[x] * S[x]; } 15 if(u = 0) d . . .
6|f80 gtw(int x){ return -2.0 * (L - S[x]); } 16 return make_pair(0, 0); 2; 1n1i:ntf)1(n(i_I;‘cc)2J(c1n§ Ergoté 1“;.‘”){
7|f80 gtk(int x,int y){ return (gty(y) - gty(x))| 17 if(Wlul > x){ 69 for(;x;){ ' ' '
/ (gtx(y) - gtx(x)); } 18 auto [a, b] = split(X[ulfel, x); 70 if(w < SIX[xI[0]])
8|int main(){ 19 X[ull@] = b, pushup(u); 71 0 =X, X - X[x1[o];
9| cin >> n > L; 20 return make_pair(a, u); 7 1 _{ ! - !
10| for(int i = 1;i < n;+ i){ 21 } else { 73 © vsve—— S[X[x1[0]1]1;
1 cin > C[i]: 22 auto [a, b] = split(X[ul[1], x); 74 j_f(\,_\l < CIx1){ o = x; break; }
12 S[i] = S[i - 1] + C[i]; 23 X[ull1] = a, pushup(u); 75 W oas C\[x]' - !
13| } 24 return make_pair(u, b); 76 o -_x . s X[x1[1]:
14| for(int 1 = 1;i < n;+ 1i){ 25 } 77 } R !
15 Sli] += i; 26| } 78
16| 1} 27| int merge(int a, int b){ .
e s p s 1 Lo Qlpd = 0 28|  if(a=10 Il b= 0) ol vewurn Wix;
18 forinti=11$n4+1 29 return a | b; . . . .
. ! . . ! 81| int find_pre(int &root, int w){
19 wh)1}e(e < p & gtk(Qle], Qe + 1]) < gtw(i 3(1] lf)((lilga]lgli I:[r:(]ezée(x[a][l] b, pushup(a); 82 reiurn find_kth(root, find_rank(root, w) - 1);
. . ’ 1 ’ 83
g(l) inrje; Qlel; g; } :izzr? ai 84| int f@nd_suc(int groot, int w){
22| F[il = F[31 + pow(s[i] - S[3] - L, 2); 3 X[b][0] = merge(a, X[b][0]), pushup(b); | b *efurm Findkth(root, find rank(xoot, w+ 1));
23 while(1 < p & gtk(Qlp - 11, Qlpl) > gtk(Q]| 35 return b; 87}
[pl, 1)) 36 }
24 e -= (e = p), — p; 37| }
25 QL+ pl = i; 38| void insert(int &root, int w){ 2.1.2 Splay
26| 1} 39 auto [p, ql] = split(root, w); ;




SO A,OWN =

10
11

12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37

38
39
40
41
42
43
44
45

Harbin Institute of Technology— Dolls in Pseudo Paradise

2 IRt

#include "../../header.cpp"
namespace Splay{
const int SIZ = 1le6 + 1le5 + 3;
int F[SIz], C[Siz], s[sizl, x[sizl[21,
bool T[SIZ];
bool is_root(int x){ return
0;}

Flx] =

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

it
void push_down(int x){

if(!'T[x]) return;

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

if(lc) T[lc] ~~= 1, swap(X[lc][0o], X[lc
1011);

if(rc) Tlrcl ”~= 1, swap(X[rc][0], X[rc
1011);

T[x] = 0;

void pushup(int x){

y S[x] = C[x] + S[X[xI[0]] + S[X[x][11];

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

Flyl;

is_rson(x), g = is_rson(y);

int &t = X[x][!f];
if(z){ X[z1[g] = x; }
if(t){ Flt] =y; }
X[yl[f]l = t, t = vy;

Flyl = x, pushup(y);
F[x] = z, pushup(x);

}

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

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

if(is_root(x)) r = x;

int get_kth(int &r, int w){
int x = r, 0o = Xx;
for(;x;){
push_down(x);
if(w < S[X[x][0l]) o = x, x = X[x][e];
else {
w -= S[X[x][0]];
if(C[x] & w <
w -= C[x], o =
}
}

splay(r, o); return o;

Clx1){o = x; break;}
x, x = X[x1[1]1;

int build(int 1, int r){

size;

46
47
48
49
50

51
52

53
54

G WN =

(=)}

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
33

if(L = r){
C[1] = S[1] = 1; return 1;

}

intc=1+r>1,a=0,b=0;

if(1 € ¢ - 1) a = build(l, ¢ - 1), F[a] =
c, X[cllol]

:a;
if(c+1 < r)b =

c, X[cll1] = b;
Clc] = 1, pushup(c); return c;

build(c + 1, r), F[b]

2.1.3 Treap

#include "../../header.cpp"
mt19937_64 MT(114514);
namespace Treap{

const int SIZ = 1e6 + le5 + 3;

int F[SIZ], C[SIZ], S[SIZ], W[SIZ], X[SIz
1021, sz;

u6h4 H[SIZ];

bool is_root(int x){ return F[x] =

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

i}

0;}
= X

?
int newnode(int w){
W[+ sz] = w, C[sz] = S[sz] = 1; H[sz] =
MT();
return sz;

void pushup(int x){
y S[x] = C[x] + S[X[x][0]] + S[X[x]I[1]1];
void rotate(int &root, int x){
int y = F[x1, z = Flyl;
bool f = is_rson(x);
bool g = is_rson(y);
int &t = X[x][!f];
if(z){ X[z1[g] = x; } else root = x;
if(t){ F[t] =vy; }
X[yl[f]l = t, t = vy;
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, 0 = X;
for(;x;0 = x, x = X[x][w > W[x]1){
+ S[x]; if(w = w[x]){ ++ C[x], o = x;
break;}

}
if(Wlo] # w){
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if(w < W[o]) X[ol[@] = newnode(w), F[sz]
=0, 0 = sz;
else X[o][1] = newnode(w), F[sz] = o
, 0 = sZ;

}
while(!is_root(o) & H[o] < H[F[oll)
rotate(root, 0);
}

void erase(int &root, int w){
int x = root, o = X;
for(;x;0 = x, x = X[x][lw > W[x]1){
-- S[x]; if(w = W[x]){ -- C[x], o = x;
break;}

I3
if(Clo] = 0){
while(X[ol[@] Il X[ol[11){
ub4 wl = X[ol[0] ? H[X[o][0]] :
ULLONG_MAX;
ub4 wr = X[o][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);

if(is_root(o)){
root = 0;

} else {
X[F[o]l]l[is_rson(o)] = 0;

I3

I3

int find_rank(int &root, int w){
int x = root, o = x, a = 0;

for(;x; )1
if(w < W[x1)
o= x, x = X[x][e];
else {

a += S[Xx[xI[0]1];
if(w = W[x]){
o = x; break;

1

}
a += C[x]
0 = X[x1[1];

X
= X, X
}
}

return a + 1;

}

int find_kth(int &root, int w){
int x = root, o = X, a = 0;
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for(;x;){
if(w < S[X[xI[0]1)
0 =X, X = X[X][Q];
else {
w -= S[X[x][0]];
if(w < C[x]){
0 = x; break;

C[x1;

}
w =
0 =X, X =

X[xI[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));
}
}

2.2  IS-Fii

#include "../header.cpp"
namespace ODT {
// <pos_type, value_type>
map <int, long long> M;
/] A (1, p) [p, +inf), R E E F % K &
auto split(int p) {
auto it = prev(M.upper_bound(p));
return M.insert(
it,
make_pair(p, it — second)

);
}
// X A E

void assign(int 1, int r, int v) {
auto it = split(l);
split(r + 1);
while (it — first == r + 1) {
it = M.erase(it);
}
M[1] = v;

}

/] /] AT E

// void perform(int 1, int r) {
// auto it = split(l);

//  split(r + 1);

26
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// while (it — first = r + 1) {
// // Do something ...
// it = next(it);
// '}
//}
b
2.3 AIFHE
#include "../header.cpp"

namespace LeftHeap{
const int SIZ = le5 + 3;
int wW[sIz],p[sIz], L[SIz], R[SIz], F[SIZ],s;
bool E[SIZ];
int merge(int u, int v){
iflu=10 1l v=0)
return u | v;
if(wlul > wlv] |
swap(u, v);
int &§lc = L[u], &rc =
rc = merge(rc, v);
if(D[1lc] < D[rcl)

(W[u]l = W[v] & u > v))
R[ul;

swap(lc, rc);

D[u] = min(D[lc], D[rc]) + 1;
if(lc = 0) F[lc] = u;
if(rc # 0) Flrcl = u;

return u;

void pop(int &root){
int root® = merge(L[root], R[root]);
F[root@] = F[root] = root0;
E[root] = true, root = root0;
}
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){
+ s, W[s] = w, F[s] = s, D[s] = 1;
return s;
}
}
2.4 KD i

#include " ../header.cpp"
const int LG = 18;

struct pt { // x: &4F; v: MHE; 1, L F
int x[21, v, sum, 1, r, L[2], R[2];
} tIMAXN], 1, h; // 1, h: =l thAZ /AT A

int rt[LG], b[MAXN], cnt;
void update(int p) {
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8| tl[pl.sum = t[tl{pl.1].sum + t[t[p]l.r].sum + t
[pl.v;

9| for (int k: {0, 1}) {

10 tlpl.L[k] = t[pl.R[k] = t[pl.x[k];

11 if(t[pl.1)

12|t[pl.L[k] = min(tlp]l.L[k], t[tlpl.1].L[kI),

13|t[p].R[k] = max(t[p].R[k], t[t[p].1].R[Kk]);

14 if(tlpl.r)

15|t[pl.L[k] = min(t[p].L[k], t[t[p].r].L[k]),

16 t[g].R[k] = max(t[p].R[k], tltlp]l.r].R[Kk]);

17

18|}

19|int build(int 1, int r, int dep = 0){ // & #

20| int p{(l + r) > 1};

21| nth_element(b + 1, b + p, b + r + 1, [depI(
int x, int y) { return t[x].x[dep] < t[yl].
x[depl; 1});

22| int x{b[pl};

23| if(l < p) t[x].1 = build(l, p - 1, dep " 1);

24| if(p < r) t[x].r = build(p + 1, r, dep " 1);

25| update(x);

26| return x;

271}

28|void append(int &p) { // & p T HEHEY

29| if(!p) return;

30| b[+tcnt] = p;

31 } append(t[p].1), append(t[pl.r), p = 0;

32

33|int query(int p) { // E# p FAEE K A

34| if (!p) return 0;

35| bool flag = false;

36| for (int k : {0, 1}) flag |= ('(1.x[k] < t[
pl.LIk] & tlp]l.R[k] < h.x[k]));

37| if (!flag) return t[pl.sum;

38| for (int k : {0, 1})

39 if (t[pl.R[k] < 1.x[k] Il h.x[k] < t[p].LI[

k]) return 0;

40| int ans = 0;

41| flag = false;

42| for (int k : {0, 1}) flag |= ('(l.x[k] < t[
pl.x[k] 6 tlpl.x[k] < h.x[kl));

43| if (!flag) ans = t[p].v;

44| vreturn ans += query(t[p].l) + query(t[pl.r);

45|}

46 |int main() {

47| int n; cin > n; n = 0; // n: % KDT A /b

48| while (true) {

49 int op; cin >> op;

50 if (op = 1) {

51 int x, y, A; cin > x > y > A;

52 tl+ nl = {{x, v}, A};
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}

blecnt = 1] = n;
for (int sz = 0;; ++tsz) // — # 4 & it
if (!'rtlsz]) {
rt[sz] = build(1, cnt); break;
} else append(rt[sz]);
} else if (op = 2) {

cin > 1.x[0] >> 1.x[1] > h.x[0] > h.x

1
int ans = 0;
for(int i =
(rt[il);
cout << ans << "\n";
} else break;

}

return 0;

0; i < LG; ++i) ans += query

2.5 MR

#include

.. /header.cpp"

namespace LB{

}

const int SIZ = 60 + 3;
i64 W[SIZ], h = 60;
void insert(i64 w){
for(int i = h;i > 0;-- 1){
if(w & (111 << 1)){
if(wli]){
Wlil = w;
break;
} else {
w = Wlil;
}
I3
}
}
i64 query(i6s x){
for(int 1 = h;i =
if(wlil){
x = max(x, x ~ W[i]);
}
}
return x;

}

0;—- i){

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) < 1e-9;
}
bool insert(long double X[]){
for(int 1 = 1; 1 < n;+ 1){
if(lzero(X[1])){
if(zero(W[i][i])){
for(int j = 1;5 < n;+ j)
Wlilljl = X[j1;
return true;

} else {
long double t = X[i] / wW[il[il;
for(int j = 1;j < n;+ j)
X[j] -= t = wlil[j];
}
return false;
}
}
// == TEST ==
int qread();
const int MAXN = 500 + 3;

long double X[MAXN][MAXN], C[MAXNI];
int I[MAXNI;
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 <
for(int j = 1;j
cin > X[i][j1;

}

for(int i = 1;1 <
cin > C[i];
I[i] = i;

n;+ i){

sort(I + 1, I + 1 + n, cmp);

int ans = 0, cnt = 0;
for(int i = 1;1 < n;+ 1){
int x = I[i];
if(reallB :: insert(X[x]))
ans += C[x],
cnt += 1;
}
cout << cnt << "" << ans << endl;
return 0;

84‘}

BWN -

(=)&)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

31
32
33
34
35
36
37
38
39
40
41
42
43
44

2.6 Link Cut

#include

.. /header.cpp"

namespace LinkCutTree{

const int SIZ =

1e5 + 3;

int F[SIz], c[s1z], s[siz], w[sIz], A[SIz],

X[S1z][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

it

int new_node(int w){ // &l &% &, R E % 5
+ size;
W[size] = w, C[size] = S[size] = 1;
Alsize] = w, F[size] = 0;
X[sizel[0] = X[sizel[1] = 0;

}

return size;

void push_up(int x){

}

S[x]
Alx]

Clx] + S[X[x][@]] + S[X[x][1]1;
wix] * AIX[x1[e1] * ALX[xI[111;

void push_down(int x){

if(!T[x]) return;

int 1c = X[x][0], rc = X[x][1];
if(1lc)Tllc] ~= 1, swap(X[lcl[0],x[1cI[1]);
if(rc)Tlrc] ~= 1, swap(X[rcl[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;
XLyI[l f1 = X[xI[!f], FIX[xI[!f1] = vy;
X[xI['f] = v;
} else {
FIx] = z, Flyl = x;
X[z][ gl = x;
X[yl[ f1 = X[xI[!F], FOX[xI[!'f11 = vy;
} X[xJ[1F] = y;

push_up(y), push_up(x);
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void splay(int x){ // i 2| # #
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 : x);
}
int access(int x){ // ¥ # 3 x T R LH
int p;
for(p = 0;x;p = x, x = F[x]){
splay(x), X[x][1] = p, push_up(x);
return p;
t
void make root(int x){ // # x % pr % #f &
x = access(x);
| T[x] ~= 1, swap(X[x][0], X[xI[11);
int find_root(int x){ // ##& x Fr &£ & 647

access(x), splay(x), push_down(x);
while(X[x][0]) x = X[x][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){ // W%
make_root(x), access(p), splay(p), X[pl[o]
= F[x] = 0;
}
void modify(int x, int w){// % % A #
splay(x), W[x] = w, push_up(x);
}
2.7 LRERN

2.7.1 ZFiBH

#include "../../header.cpp"

struct Line{ int id; double Kk,
default;};

namespace LCSeg{
const int SIZ = 2e5 + 3;
struct Line T[SIZ];
#define lc(t) (t << 1)
#define rc(t) (t <«< 1 | 1)
bool cmp(int p, Line x, Line

b; Line() =

y){

double wl = x.k * p + x.b;
double w2 = y.k * p + y.b;
double d = wl - w2;
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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, vy, x)){

T[t] = x; if(a * b) merge(rc(t), c + 1,
b, Tlrc(t)1, y);
} else {
T[t] = x; if(a %= b) merge(lc(t), a, c,

Tllc(t)1, v);
}
}
/o wEANEE (L f(D) — (r, f(r))
void modify(int t, int a, int b, int 1, int
r, Line x){
if(L € a 8 b <
X);
else {
int c = a + b > 1;

r) merge(t, a, b, T[t],

if(1 £ c¢) modify(lc(t), a, ¢, 1, r, x);
if(r > c¢) modify(rc(t), ¢ + 1, b, 1, r,
X);

}
} N 'y
/Gﬁﬁx:pﬁﬁﬁ%%%&(ﬁ%%ﬂﬁ%%
VAN
void query(int t, int a, int b, int p, Line

&x)1{

if(emp(p, x, T[tl)) x = T[t];
if(a %= b){
int c = a + b > 1;
if(p € ¢) query(le(t), a, ¢, p, X);

if(p > c¢) query(rc(t), ¢ + 1, b, p, x);
}
}

}

2.7.2 LRERI 3

Bl EH— NN n BB A, [FINE S — N
H B, B HMEE A BEMEL, #FRETT m KIRME,
Beref AAPRAL # DU RGA H:

e 1 1 r ki NFAERN ], ¥ A Ltk (k7T
PIRAED o
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min(A;, v)o
e 31 r: RYT_, A
o 4 1 r: MTFEM ie[l,r], R A BIERKH,
e 51 r: NTMAENie(l,r], R B; WRKHE,

R — R, BATEREAT —CER, ik B;

maX(Bi, Ai)o

#include "../../header.cpp"
int A[MAXN];
struct Node{

b

i64 sum; int len, max1l, max2, max_cnt,
his_mx;
Node():
sum(0), max1(-INF), max2(-INF), max_cnt(0)
, his_mx(-INF), len(0) {}
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 + hi1});
maxl += wl, max2 += w2;
sum += 111 * wl * max_cnt + 111 * w2 * (
len - max_cnt);
return maxl > max2;

}

struct Tag{

b

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 +
h1);
umx_his_add =
h2);
max_add += wl, umx_add += w2, have =

max(umx_his_add, umx_add +
true;
void clear(){

max_add = max_his_add = umx_add =
umx_his_add = have = 0;
}

struct Node operator +(Node a, Node b){

Node t;
t.max1l = max(a.max1l, b.maxl);
if(t.max1l #* a.max1){

if(a.maxl > t.max2) t.max2 = a.maxl;
} else{
if(a.max2 > t.max2) t.max2 = a.max2;

t.max_cnt += a.max_cnt;
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}

if(t.max1l = b.max1){
if(b.max1l > t.max2) t.max2 =

} else{
if(b.max2 > t.max2) t.max2 =
t.max_cnt += b.max_cnt;

b.max1;

b.max2;

a.len + b.len

t.sum = a.sum + b.sum, t.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];
#define lc(t) (t << 1)
#define rc(t) (t << 1 | 1)
void push_up(int t, int a, int b){
Wit] = wlle(t)] + Wlrc(t)1;

void push_down(int t, int a, int b){
if(a = b) T[t].clear();
if(T[t].have){
int c =a+b>1, x = lc(t), vy = rc(t)
int w = max(W[x].max1, W[y].max1);
int wl = T[t].max_add, w2 = T[t].umx_add
, w3 = T[t].max_his_add, w& = T[t].

umx_his_add;
if(w = W[x].max1)
W[x].update(wl, w2, w3,
T[x].update(wl, w2, w3,
else
W[x].update(w2, w2,
T[x].update(w2, w2,
if(w = W[y].max1)
W[y].update(wi,
Tly]l.update(wi1,
else
Wly].update(w2,
Tly].update(w2,
T[t]l.clear();

wk),
wh);

wk),
wk);

wh,
wh,

wk),
wk);

w2,
w2,

w3,
w3,

wk),
wk);

w2,
w2,

wh,
w4,

void build(int t, int a, int b){
if(a = b){w[t] = Node(A[al), T[t].clear()
i} else {
int ¢ = a+ b > 1; T[t].clear();
build(lc(t), a, c);
build(rc(t), c + 1, b);
push_up(t, a, b);

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
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}
}
void modiadd(int t, int a, int b, int 1, int
r, int w){
if(l € a8 b < r){
T[t].update(w, w, w, w);

Wlt].update(w, w, w, w);
} else {
int ¢ = a + b > 1; push_down(t, a, b);
if(1 < c¢) modiadd(lc(t), a, c, 1, r,
w);
if(r > c¢) modiadd(rc(t), ¢ + 1, b, 1, r
OF
push_up(t, a, b);
}
}
void modimin(int t, int a, int b, int 1, int
r, int w){

if(l € a & b < r){
if(w = W[t].max1l) return; else
if(w > Ww[t].max2){
int k = w - W[t].max1;
T[t].update(k, 0, k, 0);

w[t].update(k, 0, k, 0);
} else {
int c = a+ b > 1;

push_down(t, a, b);

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

modimin(rc(t), ¢ + 1, b, 1, r, w);
pUSh_Up(t, a, b)y

}

} else {

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

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

if(r > c¢) modimin(rc(t), ¢ + 1, b, 1, r
y W)

}

Node query(int t, int a, int b, int 1, int r

if(L € a8 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
» L, 1r);

if(r > c¢) ret = ret + query(rc(t), c + 1,
b, 1, r);

return ret;

}

122
123
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134
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138
139
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143
144
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148
149
150
151
152
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}
int qread();
int main(){

int n = gread(), m = gread();

for(int i = 1;1 < n;+ 1)
A[i] = qread();

Seg :: build(1, 1, n);

for(int 1 = 1;1 < m;+ 1){
int op = qread();
if(op = 1){
int 1 = qread(), r = qread(), w =

13
Seg :: modiadd(1, 1, n, 1, r, w);
} else if(op = 2){

int 1 = qread(), r = qread(), w =
0);
Seg :: modimin(1, 1, n, 1, r, w);

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

}

gqread

gread

2.7.3 HiEL

#include "../../header.cpp"

const int MAXN = le5 + 3;

int X1[MAXN], Y1[MAXN];

int X2[MAXN], Y2[MAXN];

int n, h, H[MAXN * 21;

namespace Seg{
#tdefine lc(t) (t << 1)
#define 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)] + Slrc(t)];

L[t] = L[lc(t)] + Llrc(t)];
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50
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}
if(TIt]) s[t] = L[t];
void modify(int t, int a, int b, int 1, int
r, int w){
if(L € a8 b < r){
T[t] += w, pUShup(tr a, b);
} else {
int c = a + b > 1;
if(lL € c¢) modify(lc(t), a, ¢, 1, r, w);
if(r > c¢) modify(rc(t), ¢ + 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), ¢ + 1, b);
pushup(t, a, b);
}
}
int query(int t){
return S[t];
}
}
tuple <int, int, int> P[MAXN], Q[MAXNI;

int main(){
n = qread();
for(int 1 = 1;i < n;+ 1i){
X1[1] = qread(), Y1[i] = qread();
X2[1] = qread(), Y2[i] = qread();

if(X1[1i] > x2[1]) swap(X1[i], X2[il);

if(ya[i] > Y2[i]) swap(Y1[i], Y2[il]);
H[+ h] = Y1[i];
H[+ h] = Y2[1];
P[i] = make_tuple(x1[i], Y1[i], Y2[il]);
Q[i] = make_tuple(X2[il, Y1[i], 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, o);
i64 ans = 0, last = -1;
intp=1, q=1;
while(p < n |l g < n){
int x = INF;

65
66
67
68

69
70
71
72
73

74

75
76
77
78
79

80

81
82
83
84
85
86
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if(p € n) x
if(q < n) x
if(last %= -1){
ans += 111 * Seg ::
)i
}

last = x;
while(q < n & 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,

min(x, get<0>(P[pl));
min(x, get<0>(Qlql));

query(1) * (x - last

1)
r)

I
T

1
T

Seg ::

modify(1, 1, o, 1, r, 1);
while(p < n &§ get<0>(P[pl) 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,

1)
r)

1
T

I
T

Seg :: -1);
}

}

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

return 0;

modify(1, 1, o, 1, r,

}

2.8 IRSEIELE
2.8.1 BURER

#include "../../header.cpp"
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(Ve);
}

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

}
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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;
}
/] FEwmNEE K AN 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() > BSzZ){

vector <int> Vi1(it — begin(), it —
begin() + BSZ / 2);
vector <int> V2(it — begin() + BSZ
/ 2, it = end());

*1t = V2;
block.insert(it, V1);

}

return;

}
}

}
/] M B E kD
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;
}
}
}
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}
int A[MAXNI;
// == TEST ==
int main(){
ios :: sync_with_stdio(false);
cin.tie(nullptr);
int n, m;
cin > n >> m;
for(int 1 = 1;1 < 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;
// Do some op ...
cout << ans << endl;
return 0;
}
2.8.2 ENTREL
#include "../../header.cpp"
int n, m, k, maxt = 16383, X[MAXM], C[MAXM], t
’
int A[MAXN], bsize; i64 B[MAXN], R[MAXN];
struct Qry1{ int 1, r, id; }O[MAXNI;
struct Qry2{ int id, 1, r; };
struct Qry3{ int id, 1, r; };
bool cmp(Qryl a, Qryl b){
return a.l / bsize = b.1l / bsize ? a.r < b.
r : a.l < b.l;
}
vector <Qry2> P[MAXN];

vector <Qry3> Q[MAXN];

int main(){
= qread(), m = qread(), k = qread(), bsize
= sqrt(m + 1);

up(1, n, i) A[i] = qread();
up(1, m, i){
int 1 = gread(), r = qread(); o[i] = {1, r
, i}

sort(0 + 1, 0 + 1 + m, cmp);
int 1 =1, r = 0;
up(1, m, i){
int p = 0[1].1, q = O[i].r;
if(r < g){
Plr ].push_back({ i,

QL1 - 1].push_back({-1,

}
if(r > q){

27
28
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Plg 1.push_back({-i, q + 1, r});
Q[l - 1].push_back({ i, q + 1, r});
r=4q;
if(l1 > p)f
P[pl.push_back({-i, p, 1 - 1});
Qlr].push_back({ i, p, 1 - 1});
}
if(1 < p){
P[1].push_back({ i, 1, p - 1});
Qlr].push_back({-i, 1, p - 1});
}
L=p;
up(0, maxt, i) if(__builtin_popcount(i) =
) X[+ t] = i;
up(0, n, i){
up(1, t, j) + C[A[i] " X[j]1];
for(auto 60 : P[i]){
if(o.id > @) R[ o.id] += C[A[o0.1]];
else R[-0.id] -= C[A[o0.11];
if(o.1 < o.r)
P[i + 1].push_back({o.id, o.1 + 1, o.r
});
}
for(auto o0 : Q[i]){
up(o.1, o.r, j)i
if(o.id > @) R[ o.id] += C[A[j]];
else R[-0.id] -= C[A[j]11;
}
P[i].clear(), Q[i].clear();
P[i].shrink_to_fit();
Q[il.shrink_to_fit();
}
i64 ans = 0;
up(1, m, i1){ ans += R[1], B[O[i].id] = ans;
up(1, m, i) printf("%lld\n", B[i]);
return 0;
}
3 Bt
3.1 =

3.1.1 @&
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#include "../header.cpp"
vector<int> E[MAXN];
namespace LCA{

const int MAXH = 18 + 3;
int D[MAXN], FIMAXNI;
int P[MAXN], Q[MAXN], o, h = 18;
void dfs(int u, int f){
+=+ 0;
P[u]l = o, Q[o] = u;
Flul = Dlul = D[f] + 1;
for(auto &v : E[u]) if(v == f)
dfs(v, u);

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

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

int T[MAXN], n;

void init(int _n);

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

11[dD1;

int dis(int a, int b);
}

namespace BIT{

b;

P[bl;

STlr - (

/] W ST %k

1 << d) +

void add(int D[], int n, int p, int w){

=+ P

while(p <

<

int pre(int D[], int n, int p){

if(p < 0) return 0;
p = min(n, p + 1);

int r = 0;
while(p >
return r;

}

t

namespace PTree{
vector<int> EE[MAXN];
bool V[MAXN];

int S[MAXN]I,
using LCA ::

L[MAXNT,
dis, BIT ::

*D1[MAXN],
add, BIT ::

n) D[p] += w, p += p & -p;

@) r += D[pl, p -= p & -p;

*D2[MAXN];
pre;
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void dfsi(int s, int &g, int u, int f){
S[ul = 1;
int maxsize = 0;
for(auto &v : E[u]) if(v %= f & 'V[v]){
dfsi(s, g, v, u);
maxsize = max(maxsize, S[v]);
S[ul += S[v];
}
maxsize = max(maxsize, s - S[ul);
if(maxsize < s / 2) g = u;
}
int n;
void build(int s, int &g, int u, int f){

dfsi(s, g, u, f);

Vlgl = true, L[g] = s;
for(auto su : E[g]) if(!'V[ul){
int h = 0;

if(S[ul < S[gl) 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[MAXN];

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);

/l ERM (F A LCA

Vig] = true, L[g] = s;
for(auto su : E[g]){
int h = 0;

if(S[ul < S[gl) 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 =
L[i] += 2;
D1[i] = new int[L[i] + 3]
D2[i] = new int[L[i] + 3];
for(int j = 0;j < L[i] +

D1[i][j] = D2[i][j] = 0;

1;i € nj+ i)

98
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}
void modify(int x, int w){ // % % 4 #
int u = x;
while(1){
add(D1[x], L[x], dis(u, x), w);
int y = F[x];
if(y # 0){
int e = LCA :: dis(x, y);
add(D2[x], L[x], dis(u, y), w);
X =Y;
} else break;
I3
}
int query(int x, int d){
int ans = 0, u = Xx;
while(1){
ans += pre(D1[x], L[x], d - dis(u, x));
int y = F[x];
if(y # 0){
int e = dis(x, y);

ans-= pre(D2[x], L[x], d - dis(u, y));

X =Y;
} else break;
}
return ans;
}
}

3.2 Ko

#include<bits/stdc++.h>

using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1e18;
const int MAXN= 5e5 + 3;
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], G[MAXN], D[MAXN], S[MAXM

J1[MAXNT;
void dfsi(int
L[u] = 1,

u, int f){
S[0][u] = f;
F[u] = f, D[ul = D[f] + 1;
for(int i = 1;1 < h;+ 1)
S[il[ul = S[i - 11[S[i - 1][ull;
for(auto &v : E[u]) if(v = f){
dfsi(v, u);
if(L[v] > L[G[ull)

21 G[ul = v;

22 Llu]l = max(L[ul, L[v] + 1);

23

24|}

25|int T[MAXN];

26 |void dfs2(int u, int f){

27 if(u = G[f]){

28 Tlul = T[f];

29 P[T[ull.push_back(u);

30 Q[T[ull.push_back(F[Q[T[ull.back()]1);

31 } else {

32 Tlu] = u;

33 Plul.push_back(u);

34 Q[ul.push_back(u);

35

36 if(G[ul) dfs2(G[ul, u);

37 for(auto &v : E[u]) if(v = f & v == G[u
1

38 dfs2(v, u);

39|}

40| typedef unsigned int u32;

41 |typedef unsigned long long u64;

42|int n, qg; u32 s;

43|u32 get(u32 x) {

44 X = x << 13;

45 X = x > 17;

46 X = X << 5;

a7 return s = x;

48|}

49|int qread();

50 |int H[MAXN];

51|int main(){

52 scanf("%d%d%u", &n, &q, §s);

53 int root = 0; H[O] = -1;

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

55 int f = qread();

56 if(f = 0)

57 root = 1ij;

58 else {

59 E[f].push_back(i);

60 E[i].push_back(f);

61 }

62 H[il = H[i >> 1] + 1;

63 }

64 dfsi(root, 0);

65 dfs2(root, 0);

66 int lastans = 0;

67 i64 realans = 0;

68 for(int i = 1;i < q;+ i){

69 int x = (get(s) " lastans) % n + 1;

70 int k = (get(s) " lastans) % D[x];
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if(k = 0){
lastans = x;
} else {
int h = H[k];
k -= 1 << h;
x = S[h1[x];
int t = T[x];
k -= D[x] - D[t];
if(k > 0){
x = Q[t][k];
} else {
x = P[tl[-k];
}
lastans = x;
}
realans ™= 111 * i * lastans;
}
printf("%lld\n", realans);
return 0;
}

3.3 EEED

#include " ../header.cpp"
int n, m, root, MOD, 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] = 0, D[u] =
i
for(auto &v :
dfsi(v, u);
S[ul += S[v];
if(sfv] > s[G[ull)
G[ul = v;
}
}

int B[MAXN];
int P[MAXN], Q[MAXN], T[MAXN], L[MAXN], R[MAXN
1, cnt;

D[f] + 1, F[u] =

E[ul) if(v %= f){

void dfs2(int u, int f){
P[+ cnt] = u, B[ecnt] = A[ul, Q[u] = cnt;
L{u] = cnt;
if(u # G[f]) T[ul = u;
else Tlul = T[f];
if(G[ul]) dfs2(G[ul, u);
for(auto §v : E[u]) if(v = f & v = G[u]){
dfs2(v, u);
R[ul] = cnt;
}

28
29
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69
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71

namespace Seg{

}

const int SIZ = 4e5 + 3;

i64 S[SIz], T[SIz];

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

void pushdown(int t, int a, int b);

void modify(int t, int a, int b, int 1, int
r, int w);

i64 query(int t, int a, int b, int 1, int r)

void build(int t, int a, int b);

int main(){

n = gqread(), m = gread(), root = qread(),
MOD = gread();

for(int i = 1;i < n;+ i)
A[i] = gqread();
for(int i = 2;i < n;+ i){

int u = qread(), v = gread();
E[u].push_back(v);
E[v].push_back(u);

dfsi(root, 0);
dfs2(root, 0);
Seg :: build(1, 1, n);
for(int 1 = 1;1 < m;+ 1){
int op = qread();
if(op = 1){
int u = qread(), v = gread(), k = gread

while(T[u] == TIv1){
if(D[T[ul]l < DIT[vI])
swap(u, v);
Seg :: modify(1, 1, n, Q[T[ull, Qlul,
k);
u = F[T[ull;

I3
if(D[u] < D[v]) swap(u, v);
Seg :: modify(1, 1, n, Q[v]l, Q[ul, k);
} else if(op = 2){
int u = gqread(), v = qread();
i64 ans = 0;
while(T[u] %= T[v]){
if(D[T[ull < DITLvID)
swap(u, Vv);
ans = (ans + Seg :: query(1, 1, n, Q[T
[ull, Q[ul)) % MmoD;
u = F[T[ull;

}

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

ans = (ans + Seg :: query(1, 1, n, Q[v],
Q[ul)) % moD;

72
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printf("%lld\n", ans);
} else if(op = 3){
int x = qread(), w = qread();

Seg :: modify(1, 1, n, L[xI, R[x1, w);
} else {
int x = qread();

printf("%lld\n", Seg ::
[x], RI[x1));

query(1, 1, n, L

}
}
return 0;

}

3.4 WIRE
3.4.1 F%
GIRMSRHEN TG AE, LT R e 2,

#include "../header.cpp"
u64 xor_shift(ués x);
u64 H[MAXNI;
vector <int> E[MAXN];
void dfs(int u, int f){

H[ul] = 1;

for(auto &v: E[u]) if(v 5= f)

dfs(v, u), H[ul += H[v];

H[ul = xor_shift(H[ul); // !important

}

3.5 tree-intersect

BRIEPEEEE (a1,01), (a2,b2) I LCA 3518 ¢, ca0
FRH (a1,a2), (a1,b2), (b1, az), (b1,b2) B LCA, &K
di,d2,ds,deo B (di,do, d3,dy) FZIRIREMNDNEIKHEF,
(c1,c2) WMNEIRHEF . MARBEE Y HAY depla] <
depld;] H. dep[co] < dep[ds], W (ds,dy) EFER RPN

3.6 Prufer &5

#include "../header.cpp"
int D[MAXN], FIMAXN], P[MAXNI;
vector<int> tree2prufer(int n){
vector <int> P(n);
for(int i =1, j = 1;1i <
while(D[j]) + 3J;
P[i]l = F[j1;
while(i< n - 2 & !'--D[P[i]] & P[i] < j)
P[i + 1] = F[P[il], i ++;

n - 2;+ i, ++ j){
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}

return P;
}
vector<int> prufer2tree(int n){
vector <int> F(n);
for(int 1 =1, j = 1;i <
while(D[j]) + j;
F[j] = P[i];
while(i< n - 1 8 !--D[P[i]] & P[i] < j)
F[P[i]] = P[1 + 1], 1 ++;
}

return F;

n - 1;+ i, ++ j){

}

3.7 &

#include "../header.cpp"
vector<pair<int, int> > E[MAXN];
namespace LCA{
const int SIZ = 5e5 + 3;
int D[SIz], H[SIz], F[Siz], P[Siz], Q[Siz],
0;
void dfs(int u, int f){
P[u]l = + o, Q[o] = u, F[ul = f, D[u] = D[
f] + 1;
for(auto &[v, w] :
Hlv] =
}
} .
const int MAXH =
int h = 18;
int ST[SIZ][MAXH];
int cmp(int a, int b){
return D[a] < D[b] ? a :
}
int T[SIZ], n;
void init(int _n, int root);
int lca(int a, int b);
int dis(int a, int b);

E[ul) if(v = f){
Hlul + w, dfs(v, u);

18 + 3;

b;

}
bool cmp(int a, int b){

return LCA :: P[a] < LCA ::
}

bool I[MAXNI];

vector <int> E1[MAXN], V1;

void solve(vector <int> &§V){
using LCA :: lca; using LCA ::
stack <int> S;
sort(V.begin(), V.end(), cmp);
S.push(1);
int v, 1;

P[bl;

D;
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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(1 # -1)
E1[v].push_back(1l);
V1.push_back(1l = v), S.pop();
if(l # -1)

E1[f].push_back(1l);
if(f % S.top()) S.push(f);
S.push(u);

1=-1;

while(!S.empty()){
v = S.top();
if(1 == -1) E1[v].push_back(1l);
V1.push_back(l = v), S.pop();

// dfs(1, 0); // SOLVE HERE !!!
for(auto &u : V1)

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

4 Bt
4.1 {LAZE

4.1.1 5w
HE—MUNE, ZHEA v ZAREEREE,

#include "../header.cpp"
const int MAXD= 18 + 3;
struct edge{int u, v, w;};
vector <edge> VI[MAXN];
vector <edge> V2[MAXN];
vector <int> H[MAXN];
int n, D[MAXN], W[MAXN], F[MAXD][MAXNI;
int o, X[MAXN], L[MAXN];
bool E[MAXN];
void dfsi(int u, int f){
D[u] = D[f] + 1, F[o]l[u] = f;
for(auto &e : V1i[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);
Llc] = wla]l - w[b] + e.w;
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while(a = b)
E[a] = true, a =
push_back(a);
for(auto &x : H[c]l){
int w =
W[b1);
V2[x].push_back(edge{x, t, w});
V2[t].push_back(edge{t, x, w});
I3
} else if(!D[e.v]){
Wle.v] = W[ul + e.w, dfsi(e.v, u);
}
}

for(auto Se :
if('E[e.v]){
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[ul = D[f] + 1, F[0][u] = f;
up(1, d, i) F[il[u] = F[i - 1][F[i
for(auto e : V2[ul]) if(e.v %= f){
X[e.v] = X[e.ul + e.w;
dfs2(e.v, u);

Flol[a]l, H[c].

V1[u]) if(D[e.v] > D[u]){

- 1]

}
int lca(int u, int v){
if(D[ul < D[v]) swap(u, v);
dn(d, 0, i) if(D[F[il[ul]l =
ul;
if(u = v) return u;
dn(d, 0, 1) if(F[i][u]l = F[illv])
ul, v = F[illv];
return F[0][ul;

D[v])

c
n

c
]

}
int jump(int u, int v){
dn(d, @, i) if(D[F[i][v]] >
vl;
return v;

D[ul)

<
"

}
int dis(int x, int y){
int t = lca(x, vy);

if(t > n){

int u = jump(t, x);

int v = jump(t, y);
int w = abs(W[ul - w[v]);
int 1 = min(w, L[t - n] - w);

return X[x] - X[ul + X[y] - X[v] + 1;

min(W[x] - W[b], L[c] - W[x] +

[ull;

FLi1[

FLill

FI11L
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} else {
return X[x] + X[yl - 2 %= X[t];
}
}
int m, q;
int qread();
int main(){
= gread(), m = qread(), q = qread();
up(1, m, i){
int u = qread(), v = gread(), w = gread();
V1[ul.push_back(edge{u, v, w});
Vi[v].push_back(edge{v, u, w});
}
dfsi(1, 0);
dfs2(1, 0);
up(1, q, i){
int u = gqread(), v = qread();
printf("%d\n", dis(u, v));
return 0;
}
4.2 =TIt

TRE: R/ RN INMERHEE, RE
FARAER, HHHERTEREAHHE R, 52—
&, REHBEBE—DR, BRI, 2O, A
R, g5itE, BAEERE, B8P RITHER O(v/m)
Mo EAE O(my/m), BEE: UL, ER75EME
T=AR, HEARE =TIt TR 2 ST AR,
RXAETRIEE RS, FEESCRREMR T,

#include
// T E
11 solvel(){
1l n, m; cin >> n > m;
vector<pair<ll, 11>> Edges(m);
vector<vector<1ll>> G(n + 2);
vector<1ll> deg(n + 2);
for (auto &[i, j] : Edges)
cin > i > j, +tdeg[i],
for (auto [i, j] : Edges) {
if (deg[i] > deg[j] Il (degli]
jl & i > j)) swap(i, j);
G[i].emplace_back(j);

.. /header.cpp"

++deg[j];

= degl[

}
vector<1ll> val(n + 2);
11 ans = 0;
for (11 1 =

1; i < n; +1i) {

17 for (auto j : G[i]) +valljl;

18 for (auto j : G[il])

19 for (auto k : G[j]) ans += val[k];

20 for (auto j : G[i]) vallj]l = o;

21 }

22 return ans;

23|}

24|// A A

25|11 solve2(){

26 1l n, m; cin > n > m;

27 vector<pair<1ll, 11>> Edges(m);

28 vector<vector<pair<ll, 11>>> G(n + 2);

29 vector<ll> deg(n + 2);

30 for (auto 6[1, 3] : Edges)

31 cin > i > j, ++deg[i], ++deg[j];

32 for (auto [i, j] : Edges) {

33 1 flg =

34 if (deg[l] > deg[j] |l (deg[i] = degl
jl & i > j)) swap(i, j), flg = 1;

35 G[i].emplace_back(j, flg);

36 }

37 vector<1l> in(n + 2), out(n + 2);

38 11 ans = 0;

39 for (11 i =1; 1 < n; +1) {

40 for(auto [j, w] : G[i])

41 w ? (+in[j]) : (+rout[j]);

42 for(auto [j, wil] : G[i])

43 for (auto [k, w2] : G[j]) {

44 if (wl = w2)ans += wl ? in[k] :

out[kl;

45

46 for(auto [j, w]l : G[il)in[j] = out[j]

a7 }

48 return ans;

49|}

4.3

- TME: KU, HTEREHELSL

. BRAE: Gt

POTiIRIHER

#1, The 7 =%,

MERA AT Y,

AR, AR

AEH , AR 2R =TeR R A
IESRIE AN BID R IE SR R o RN TR B N 25 16
TEEFEHEE O(v/m), KPR ETTERES), RS

\#1nc1ude "

.. /header.cpp"

211 solve(){
3] 1l n, m; cin >> n > m;

| 14

4| vector<pair<ll, 11>> Edges(m);
5| vector<vector<ll>> G(n + 2), iG(n + 2);
6| vector<ll> deg(n + 2);
7| for (auto &[i, j] : Edges)
8 cin > i > j, ++degl[i], ++degl[jl;
9| for (auto [i, j] : Edges) {
10 if (degl[i] > deg[j] Il (deg[i] = deg[j]
66 1 > j)) swap(i, j);
11 G[i].emplace_back(j), iG[j].emplace_back(i
12 }
13| 11 ans = 0;
14| vector<1l> vi(n + 2), v2(n + 2);
15| for (11 i =1; i < n; +1) {
16 for (auto j : G[il])
17 for (auto k : G[j]) +tvi[k];
18 for (auto j : iG[il])
19 for (auto k : G[j])
20 ans += vi[k], +v2[k];
21 for (auto j : G[il])
22 for (auto k : G[j])
23 ans += vi1[k] * (vi[k] - 1) / 2, vi[k]
= 0;
24 for (auto j : iG[i]) for (auto k : G[j]) {
25 if (degl[k] > deg[i] || (deg[k] = deg[i]
§ k > 1)) ans += v2[k] * (v2[k] - 1)
/ 2;
26 v2[k] =
27 }
28| 1}
29| return ans;
30|}
4.4 AW
1|// From Alex_Wei
2|#include " ../header.cpp”
3|int n, m, dn, F[MAXN], ind[MAXN], dfn[MAXN];
4|int sdom[MAXN], idom[MAXN], sz[MAXN];
5|vector<int> E[MAXN], rE[MAXN], buc[MAXN];
6|void dfs(int u, int f) {
7| ind[dfn[u] = +dn] = u, F[u] =
8| for(auto &v: E[u]) if(!dfn[v]) dfs(v, u);
9|}
10|struct dsu {
11| // M %44 sdom & /N & 8 % &
12| int F[MAXN], M[MAXN];
13| int find(int x) {
if(F[x] = x) return F[x];
15 int f = F[x];
16 Fx] = find(f);
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if(sdom[M[f]] < sdom[M[x]]) M[x] = M[f];
return F[x];

int get(int x) { return find(x), M[xI1; }
}otr;
int main() {
cin > n >> m;
for(int 1 = 1; 1 < m; i+) {
int u, v; cin >> u > v;
E[ul.push_back(v), rE[v].push_back(u);

}
dfs(1, 0), sdom[@] = n + 1;
for(int 1 = 1; 1 < n; i+) tr.F[1i] = i;
for(int i = n; i; -—- 1){
int u = ind[i];
for(auto &v: buc[i]) idom[v] =
if(i = 1) break;
sdom[u] = 1i;
for(auto &v: rE[ul]) {
sdom[u] = min(sdom[u], dfn[v] <
[v] : sdom[tr.get(v)]);
}

tr.M[u] = u, tr.F[ul = F[ul;
buc[sdom[u]].push_back(u);
}
for(int 1 = 2; 1 <
int u = ind[i];
if(sdom[idom[ul] % sdom[ul)
idom[u] = idom[idom[ul]l;
else idom[u] = sdom[u];
}
for(int 1 = n;i;i —-){
sz[1] += 1;
if(i > 1) sz[ind[idom[i]]] += sz[i];
}
for(int 1 = 1;i < n;+ 1i){
cout << sz[i] << "_\n"[1i
}

return 0;

tr.get(v);

i ? dfn

n; i+) {

nl;

4.5 EHIFH

#include " ../header.cpp"

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;
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void dfs@(int u, int e){
V[ul = true;
I[u] = + o;
for(auto &[1, v, w]
if(vivI){
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});

¢ E[ul) if(i == e){

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

}
}
}
namespace Problem2{
/== HgHLE 1 547, KEE ==

164 H[MAXN], A1[MAXN], BL1[MAXN], A2[MAXN],
B2[MAXN], A3[MAXN], B3[MAXN];
164 L[MAXN];
i64 dis = 0;
void dfsi(int u, int e){
for(auto &[1i, v, w] : E[u]) if(i = e){
if(1VIv]){
dfsi(v, 1);

dis = max(dis, L[u] + w + L[v]);
Llu] = max(L[ul, L[v] + w);
}
int main(){
int n;
cin > n;

for(int i = 1;1 < n;+ 1){
int u, v, w;

cin > u > v > w;
E[u].push_back({i, v, w});

E[v].push_back({i, u, w});

}
dfse(1, 0);
memset(V, 0, sizeof(V));
for(auto Su : C)
V[u] = true;
for(auto Su : C){
dfsi(u, 0);
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}
int 1 = 0, r = C.size() - 1;
for(int 1 = 1;1 < r;+ 1){
int x = C[i];
if(i > 0)
H[i] = H[1i - 1] + get<2>(W[i - 1]);
A1[1i] = L[x] + H[1i];
Bi[i] = L[x] - H[i];
A2[i] = L[x] - H[i];
B2[i] = L[x] + H[1i];
I3
i64 h = H[r] + get<2>(W.back());
for(int i = 1;1 < r;+ 1)
A1[i] = max(i = 1 ? -INFL : A1[i -
L[C[i]1] + H[i]),
A2[i] = max(i = 1 ? -INFL : A2[i -
LIC[i]l] - HIiD);
for(int i = r;i = 1;-- 1)
B1[i] = max(i = r ? -INFL : B1[i +
L[C[i]] - H[iD),
B2[i] = max(i = r ? -INFL : B2[1i +
LIC[i]] + H[iD);
A3[1] = -INFL, B3[r] = -INFL;
for(int 1 = 1 + 1;1 < r;+ 1){
int x = C[i];
i64 w = A2[1 - 1] + L[x] + H[i];
A3[1i] = max(A3[1i - 1], w);
}
for(int i = r - 1;1 > 1;-— 1){
int x = C[i];
i64 w = B2[i + 1] + L[x] - H[il;
B3[i] = max(B3[i + 1], w);
i64 t = INFL;
for(int i = 1;1 < r;+ i){
i64 d = A1[i] + B1[i + 1] + h;
i64 g = A2[i] + B2[i + 1] + 0;
d = max({d, dis, A3[i], B3[1i + 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;
I3
t
namespace Problem3{
/] == KEAARB I E ==
int A[MAXNT;
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i64 X[MAXN], Y[MAXNI;
i64 P[MAXNI[2], Q[MAXNI[2];
void dfsi(int u, int e){
for(auto &§[i, v, w] :
if('v[v]){
dfsi(v, 1);
Y[ul += max(X[v], Y[v]);
X[ul += Y[v];

E[ul) if(i == e){

I3

}

X[ul += A[ul;

int main(){

int n;

cin > n;

for(int 1 = 1;1 < n;+ 1){
cin > A[il;

}

for(int i = 1;1 < n;+ 1){
int u, v;
cin >> u >> v;
+H=+ u, + Vv;

E[ul.push_back({i, v, 0});
E[v].push_back({i, u, 0});

}

double p;

cin > p;

dfse(1, 0);

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

for(auto su : C)
V[u] = true;

for(auto su : C){
dfsi(u, 0);

}

int 1 =

Plo][1]

Plo][o]

Qlol[o]

Qloll1]

for(int
int x
PLil[1]
Plil[o]

1101])
Q[il[1]
Qlil[e]
11[11);

max({P[r]1[0], Qlrl[e], Q[rl[11})

0, r = C.size() - 1;
x[cloll;
~INFL;
v[c[ol]l;
-INFL;
1+ 1;1
[i];
X[x] + P[1 - 1][0];

Y[x] + max(P[i - 1][0], P[i -

<

<X

r;+ i){

I -1 1 nn

mnm n on

X[x] + Q[i - 1][0];
Y[x] + max(Q[i - 1]1[e], Q[i -

i64 ans =

?
cout << fixed << setprecision(1l) << ans %
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p << endl;
return 0;

}

int main(){

return Problem3 :: main();
}

4.6 —HE&AKILE

#include "../header.cpp"
vector <int> G[MAXN];
bool V[MAXN];
int ML[MAXN], MR[MAXN];
bool kuhn(int u){
V[u] = true;
for(auto &§v: G[u]) if(MR[v] = 0){
ML[u] = v, MR[v] = u;
return true;
}
for(auto &v: G[u]) if(!V[MR[v]] & kuhn(MR
[vI)){
ML[u] = v, MR[v] = u;
return true;

}

return false;
}
void solve(int L, int R){
for(int i = 1;i < L;+ 1i){
shuffle(G[i].begin(), G[il.end(), MT);
Y/ OFENABAME
while(1){
bool ok = false;
memset(V, false, sizeof(V));
for(int i = 1;i < L;+ 1)
ok |= IML[1] & kuhn(i);
if(!ok) break;

4.7 —RREFAIE

#include
int n;
vector <int> E[MAXN];
queue <int> Q;
int vis[MAXN], F[MAXN], col[MAXN], pre[MAXN],
mat[MAXN], tmp;
int getfa(int x){
return x F[x] ? x :
}

" .. /header.cpp"

F[x] = getfa(F[x]);
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int lca(int x, int y){
for(++ tmp;;x = pre[mat[x]], swap(x, y))
if(vis[x = getfa(x)] = tmp) return x;
else vis[x] = x ? tmp : 0;
}
void flower(int x, int y, int z){
while(getfa(x) #* z){
pre[x] =y, y = mat[x], F[x] = Fly] =
x = pre[y];
if(colly] = 2)
Q.push(y), colly] = 1;

Z;

}
bool aug(int u){
for(int i = 1;i <€ n;+ i)
col[i] = pre[i] = 0, F[i] =
Q = queue<int>({ u }), collul
while(!Q.empty()){
auto x = Q.front(); Q.pop();
for(auto &v: E[x]){
inty = v, z;
if(colly] 2) continue;
if(colly] 1) {
z = lca(x, y);
flower(x, vy, z), flower(y, x, z);
} else
if(tmat[y]){
for(prely]
mat[y] =

<
i;
=1;

y; )

X;
= prel[y], swap(y,mat[x]);

X
return true;

} else {
pre[y] = x, colly] = 2;
Q.push(matly]), collmat[yl] = 1;

}

return false;

}

4.8 2-SAT
4.8.1 R
n NMER m MR, TBUHE 2, =a W y; =0, $KE

BRI THEE IR & T,

1\#inc1ude "tarjan-scc.cpp"

2|const int MAXN =

1e6 + 3;

3|int X[MAXN][2], o;
4|int main(){

5

ios :: sync_with_stdio(false);
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int n, m;
cin >> n > m;
for(int i 1;i < n; )
X[il[0] = + x[1i =
for(int i 'i m; )
int a, x, b, vy;
cin >> a > x > b > vy;
SCC :: add(X[all'!'x], X[bllyl);
SCC :: add(X[b]l['y]l, X[allx1);
}
for(int i = 1;i <
if(1scc :: F[il)
SCC :: dfs(i);
bool ok = true;
for(int 1 = 1;1 < n;+ 1){
if(scc :: C[X[il[e]] = scCC ::
ok = false;
}

if(ok){
cout <<
for(int 1 =
int a = SCC ::
int b = SCC ::
cout << (a =
}
cout << endl;
} else {
cout <<

}

return 0;

++
1M1

++

i
1=+ o;
i

|_\
//\

0;+ 1)

CIX[il[21D)

"POSSIBLE" << endl;
1;1 < n;+ 1i){
CX[il[0]];
CIX[11[1]1];

b) << Ilull;

"IMPOSSIBLE" << endl;

4.9 E=S

#include "../header.cpp"
vector<int> V[MAXN];
int n, m, o, D[MAXN],
bool F[MAXN], C[MAXNIJ;
/] XA % A de(l, i)
void dfs(1nt u, int g){
L[u]l = D[u] = + o, F[u] =
for(auto &v : V[ul){
if(IF[v]DA
dfs(v, g), + s;
L[ul = min(L[ul, LL[VvI);
if(u #%= g 66 L[v] = D[ul) C[u] =
} else {
Llul = DIvD);

LIMAXN];

true; int s = 0;

true;

min(L[ul],

}
/7 Clul AEFRTZAEER

18] if(u = g & s > 1) Clul = true;
19|}
4.10 BNEBRE
1|#include "../header.cpp"
2|vector <vector<int>> A;
3|vector <pair<int, int>> V[MAXN];
4|stack <int> S;
5/int D[MAXN], L[MAXN], o; bool I[MAXN];
6|void dfs(int u, int 1){
7| D[ul = L[u] = + o; I[u] = true, S.push(u);
8 int s = 0;
9| for(auto &[v, gl : V[ul) if(g = 1) {
10 if(D[v]){
11 if(I[v]) L[u] = min(L[ul, D[v]);
12 } else {
13 dfs(v, g), Llul = min(L[ul, LIV]), + s;
14
15| }
16| if(D[u] = L[ul){
17 vector <int> T;
18 while(S.top() # u){
19 int v = S.top(); S.pop();
20 T.push_back(v), I[v] = false;
21
22 T.push_back(u), S.pop(), I[u] = false;
23 A.push_back(T);
24| }
25|}
4.11 HNEBSE
1|#include "../header.cpp"
2|vector <vector<int>> A;
3|vector <int> V[MAXN];
4|stack <int> S;
5/int D[MAXN], L[MAXN], o; bool I[MAXN];
6|void dfs(int u, int f){
7| D[ul = L[u] = + o; I[u] = true, S.push(u);
8| int s = 0;
9| for(auto &v : V[u]) if(v %= f){
10 if(D[v]){
11 if(I[v]) L[u]l = min(L[ul, D[v]);
12 } else {
13 dfs(v, u), L[ul = min(L[ul, L[v]), + s;
14 if(L[v]l = blul){
15 vector <int> T;
16 while(S.top() #* v){
17 int t = S.top(); S.pop();
18 T.push_back(t), I[t] = false;

19 }
20 T.push_back(v), S.pop(), I[v] = false;
21 T.push_back(u);
22 A.push_back(T);
23 }
24 }
25
26 if(f =068 s = 0)
27 A.push_back({u}); // 90 & # A
28}

4.12 SREBDE
1|#include " ../header.cpp"
2 |namespace SCC {
3| vector <int> V[MAXN];
4| stack <int> S;
5/ int D[MAXN], L[MAXN], CIMAXNI, o, s;
6 bool F[MAXN], I[MAXNI];
7| wvoid add(int u, int v){ V[ul.push_back(v); }
8| wvoid dfs(int u){
9 L[u]l = D[u] = + o, S.push(u), I[u] = F[ul

= true;
10 for(auto &v : V[ul){
11 if(FLv]){
12 if(I[v]) L[u] = min(L[ul, D[v]);
13 } else {
14 dfs(v), L[u]l = min(L[ul, L[v]);
15 }
16 }
17 if(L[u] = D[ul){
18 int ¢ = + s;
19 while(S.top() # u){
20 int v = S.top(); S.pop();
21 I[v] = false;
22 Clv] = ¢;
23 }
24 S.pop(), I[u]l = false, C[u] =
25
26| 1}
27|}
5 MR

5.1 BERAR

1|#include "../header.cpp"
2\namespace MCMF{ \
3| int H[MAXN], V[MAXM], N[MAXM], W[MAXM], F[ |

MAXM], o = 1, n;
|

4

void add(int u, int v, int f, int c){



32
33

34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51

Harbin Institute of Technology— Dolls in Pseudo Paradise

5 L&

Page 20 of 44

V[+ o] = v, N[o] = H[ul, H[ul = o, F[o] =
f, Wlo] = «c¢;

V[+ o] = u, N[o] = H[v], H[v] = o, F[o] =
0, Wlo] = -c;

n = max({n, u, v});

void clear(){
for(int i = 1;1 <
n==0,o0-=1,;

n;+ i) H[i] = o;

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;1 < n;+ 1)
D[i] = INFL;
D[s] = o;

while(!Q.empty()){
int u = Q.front();Q.pop(), I[u] = false;

for(int i = H[ul;i;i = N[i]){
int &v = V[i], &f = F[i], &w = W[i];
if(f & D[u]l + w < D[v]){
D[v] = D[u] + 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, 164
maxf){

if(u = t)
return make_pair(maxf, 0);
i64 totf = 0, totc = 0;
T[u] = true;
for(int &1 = Clul;i;i = N[i]1){
int &v = V[i], &f = F[i], &w = W[i];

if(f 8 D[v] = D[u] + w & !T[v]){
auto [f, c] = dfs(s, t, v, min(111 % F
[i], maxf));
F[i 1 -=f, F[1 "~ 1] += f;
totf += f, maxf -= f;
totc += 111 * f = W[i] + c;
if(maxf = 0){
T[u] = false;
return make_pair(totf, totc);
}
}

}
T[ul] = false;
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return make_pair(totf, totc);
}
pair<i64, i64> memf(int s, int t){
i64 ansl = 0, ans2 = 0;
while(spfa(s, t)){
memcpy(C, H, sizeof(int) % (n + 3));
auto [f, c] = dfs(s, t, s, INFL);
ansl += f, ans2 += c;
}
return make_pair(ansi, ans2);
}
t

5.2 &/EIN
5.2.1 F%

25 T B SR R NEIR, A w F o ME R R R
BNE | w B v B2 BT R IME.

#include " ../header.cpp"
namespace Dinic{
const 164 INF
const int SIZ

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]
t;
Vi+ t] =
t;
n = max(n, u);
n = max(n, v);
return t - 1;

1e18;
1e5 + 3;

fr H[U] =

u, N[t] = H[v], F[t] = 0, H[v] =

void clear(){
for(int 1 = 1;1 <
n=m==0, t=1;

n;+ i) H[il]

n
S

int D[SIZ];
bool bfs(int s, int t){
queue <int> Q;
for(int i = 1;i
Q.push(s), D[s]
while(!Q.empty()){
int u = Q.front(); Q.po
for(int i = H[u];i;i =
const int &v = V[il],
if(f = 0 & !D[v])
D[v] = D[u] + 1, Q.push(v);

n;+ i) D[il]
1;

1]
S

<

();
[11){

p
N
&f = F[i];
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return D[t] +* 0;

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

N[i]){

}
}
return totf;
I3
i64 dinic(int s, int t){
i64 ans = 0;
while(bfs(s, t)){
memcpy(C, H, sizeof(int) * (n + 3));
ans += dfs(s, t, s, INF);
I3

return ans;
}
}
namespace GHTree{

const int INF = 1e9;
int n, m, U[MAXM], V[MAXM], W[MAXM], A[MAXM

1, BIMAXM];

void add(int u, int v, int w){
=+ m;
Ulm] u, Viml = v, Wlm] = w;

Alm]

B[m]

n =
}
vector <pair<int, int> > E[MAXN];
void build(vector <int> N){

Dinic :: add(u, v, w);
Dinic :: add(v, u, w);
max({n, u, v});

int s = N.front(), t = N.back();
if(s = t) return;
for(int i = 1;1 < m;+ 1){
int a = A[i]; Dinic Flal = w[il],
Dinic :: F[a ™ 1] = 0;
int b = B[i]; Dinic F[bl = w[il],
Dinic F[b *~ 1] = 0;
}
int w = Dinic :: dinic(s, t);




A WON =

(=&, ]

10
11
12
13
14
15
16

Harbin Institute of Technology— Dolls in Pseudo Paradise

5 L&

Page 21 of 44

E[s].push_back(make_pair(t, w));
E[t].push_back(make_pair(s, w));
vector <int> P, Q;
for(auto su : N){
if(Dinic D[u] %= 0)
P.push_back(u);
else
Q.push_back(u);

build(P),
}
int D[MAXN];
int cut(int s, int t){
queue <int> Q; Q.push(s);
for(int i = 1;1 < n;+ 1)
D[i] = -1;
D[s] = INF;
while(!Q.empty()){
int u = Q.front(); Q.pop();
for(auto &[v, w] : E[ul){
if(D[v] = -1){
D[v] = min(D[u],
Q.push(v);

build(Q);

w);

}

return D[t];

5.3 mAM

#include "../header.cpp"
namespace Dinic{
const 164 INF = 1e18;
int n, H[MAXN], VIMAXM], N[MAXM], F[MAXM], t
:1;
void add(int u, int v, int f){
V{+ t] = v, N[t] = H[ul, F[t] = f, H[ul =
t;
V[+ t] = u, N[t] = H[v], F[t] = 0, H[v] =
t;
n = max({n, u, v});
void clear(){
for(int i = 1;1 < n;+ 1)
H[i] = 0;
n=20,1t-=1;

}
i64 D[MAXN];
bool bfs(int s, int t){
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queue <int> Q;

for(int i = 1;1 <
Q.push(s), DIs] =
wh11e('Q empty()){

n + 1) D[i] =

int u = Q.front(); Q.pop();
for(1nt i = H[ul;i;i = N[l]){
const int &v = V[1] = F[i];

if(f %= 0 & !'D[v])
D[v] = D[ul + 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;
i64 totf = 0;
for(int &1 = Clul;i;i = N[i]){
const int &v = V[i], &f = F[i];
if(f 8 D[v] = D[u] + 1){

i64 f = dfs(s, t, v, min(11l * f, maxf
));
F[i] -= f, F[1 ™ 1] += f, totf += f,
maxf -= f;
if(maxf = 0)
return totf;
}
}
return totf;
}
i64 dinic(int s, int t){
i64 ans = 0;

while(bfs(s, t)){
memcpy(C, H, sizeof(int) * (n + 3));

ans += dfs(s, t, s, INFL);
}
return ans;
}
}
5.4 ETARZBAR
5.4.1 F%
e add(u, v, 1, r, c): E—FEEE [I,7] WM u

2 v RN ¢ B9I8;
o solve(): HEILRICR/NEHITHR;
. solve(s, t): HEARLCE/ AR,

1|#define add addo

#include "flow-cost.cpp"
#undef add
namespace MCMF{
i64 cost@; int G[MAXN];
void add(int u, int v, int 1, int r, int c){
G[v] += 1, G[ul] -= 1;
costd += 111 * 1 * c;
addo(u, v, r - 1, c);

}
i64 solve(){
int s =+ n, t = + n;

i64 sum = 0;
for(int 1 = 1;1 < n - 2;+ 1){
if(G[i] < 0)
addo(i, t, -G[i], 0);
else
addo(s, i, G[i], @), sum += G[i];
I3
auto res = memf(s, t);
if(res.first % sum)
return -1;
return res.second + costO;

}
i64 solve(int s0, int t0){

addeo(to, s0, INF, 0);

int s = + n;

int t = + n;

i64 sum = 0;

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

if(G[i] < 0)

addo(i, t, -G[i], 0);
else
addo(s, i, G[i], @), sum += G[i];
}
auto res = memf(s, t);
if(res.first % sum)
return -1;
return res.second + cost0;
}
}
55 LTR&EKXR
5.5.1 B
e add(u, v, 1, r, c): E—FEEE [I,7] WM u
Z v FI8;

e solve(): BWEEBGHEETLIRICAITIR;
o solve(s, t): HEEEILHEK,
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#define add addo
#include "flow-max.cpp"
f#tundef add
namespace Dinic{
int G[MAXNI;
void add(int u, int v, int 1, int r){
G[v] += 1, G[u] -= 1;
addo(u, v, r - 1);
void clear(){
for(int 1 = 1;1 < t;++ i){
} N[i] = F[i] = V[i] =
for(int i = 1;1 < n;++ i){
} H[i]l = G[i] = C[i] =
t =1, n = 0;
}
bool solve(){ // 4 # k= # #
int s = + n, t = ++ n;
i64 sum = 0;
for(int i = 1;1 < n - 2;+ 1){
if(G[i] < 0)
addo(i, t, -G[i]);
else
addo(s, i, G[il), sum += G[i];
}
return sum = dinic(s, t);
}
i64 solve(int s0, int t0){
addo(to, s0, INF);
int s =+ n, t = ++ n;
i64 sum = 0;
for(int 1 = 1;1 < n - 2;+ 1){
if(G[i] < 0)
addo(i, t, -G[il);
else
addo(s, i, G[i]), sum += G[i];
}
return dinic(s, t) = sum ? dinic(s0, t0)
-1
}
}

6 HE
6.1 MR

6.1.1 175

2|struct Mat{ \

[y
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DT WN

int n, m, W[MAXN][MAXN];
Mat(int _n = @, int _m = 0){
n= _n,m=_m
for(int i = 1;1 < n;+ 1)
for(int j = 1;j < m;+ j)
wlil[j] = o;
}
b
int mat_det(Mat a){
int ans = 1;
const int &n = a.n;
for(int i = 1;1 < n;+ 1){
int f = -1;
for(int j = i;j < n;+ j) if(a.w[jI[i]){
f = j; break;
}
if(f = -1) return 0;
if(f %= 1){
for(int j = 1;) < n;+ J)
swap(a.W[il[j1, a.W[f1[j1);
ans = MOD - ans;
}
for(int j =1 + 1;j < n;+ j) if(a.w[jI[i
IDX
while(a.W[jI[i]){
int u = a.W[il[i], v = a.W[jl[i];
if(u > v){
for(int k = 1;k < n;+ k)
swap(a.W[il[k], a.w[j1[k]);
ans = MOD - ans, swap(u, v);
}
int rate = v / u;
for(int k = 1;k < n;+ k){
a.W[jllk] = (a.W[jl[k] - 111 * rate
* a.W[i][k] % MOD + MOD) % MOD;
}
}
}
}
for(int 1 = 1;1 < n;+ 1)
ans = 111 * ans * a.W[i][i] % MOD;
return ans;
}

6.1.2 BHUEITSRH% (5550

#include "../../header.cpp"

const double EPS = 1le-9;
struct Mat{
int n, m;
double W[MAXN][MAXNT];
Mat(int _n = 0, int _m = 0){

7 n = _n;

8 m = _m;

9 for(int i = 1;1 < n;+ 1)
10 for(int j = 1;5 < m;+ j)
11 wlil[j] = o;

12 }

13|};

14 |bool zero(double f){

15| return fabs(f) < EPS;

16|}

17|int mat_rank(Mat &a){

18| const int &n = a.n;

19| const int &m = a.m;

20| int cnt = 0;

21| for(int 1 = 1;i < m;+ 1i){

22 int p = cnt + 1;

23 int f = —1'

24 for(int j p;j < nj+ )
25 1f('zero(a W[j][l])){

26 f=73;

27 break;

28 }

29 }

30 if(f = -1)

31 continue;

32 if(f %= p){

33 for(int j = 1;j < m;+ j)
34 swap(a.Wlpl[jl, a.w[f1[j]);
35

36 + cnt;

37 for(int j = p + 1;j < ++ 31
38 double rate = a.W[j ][1] / a.wlpllil;
39 for(int k = 1;k < mp+ k){
40 a.W[jI[k] -= rate * a.wW[pl[k];
41

42 }

43| }

44| return cnt;

45|}

46 |double X[MAXN];

47 |int main(){

48| int n;

49| cin >> n;

50| Mat A(n, n);

51| Mat T(n, n + 1);

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

53 for(int j = 1;5 < nj+ j)

54 cin > AW[il[j];

55 for(int j = 1;j < n;+ j)

56 T. W[i][J] = AW[il[5]1;

57 cin > T.wW[il[n + 1];
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}
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){
X[i]l = T.w[illn + 11 / T.w[i]l[i];
for(int j =1 - 1; = 1;-— j){
double rate = T. W[J][l] / T.wlil[i];
T.WLHI[ 1] -= rate = T.w[i]l[ 1il;
T.WLjl[n + 1] -= rate * T.W[il[n + 1];
}
for(int i = 1;1 < n;+ 1)
cout << "X" << 1 << "=" << fixed <<
setprecision(2) << X[i] << endl;
return 0;
}

6.1.3 SHUETSRH% (B

#include "../../header.cpp"
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)
wlillj] = o;
}
b
int power(int a, int b){
int r = 1;
while(b){
if(b § 1) r = 111l * r * a % MOD;
b >=1, a =111 % a * a % MOD;
}
return r;

}
int inv(int x){

return power(x, MOD - 2);
t

int mat_rank(Mat &a){
const int &n = a.n;
const int &m = a.m;

28

int cnt = 0;
for(int i = 1;1 < m;+ 1){
int p = cnt + 1;
int f = -1;
for(int j = p;j < n;+ )
if(a.w[jl[i] # 0){
f=3;
break;
}
}
if(f = -1)
continue;
if(f = p){
for(int j = 1;j < m;+ Jj)
swap(a.w[pl[jl, a. W[f][J]),
+ cnt;
int invp = inv(a.W[pl[il);
for(int j = p + 1;3 < n;+ j){
int rate = 111 * a.W[jl[i] * invp % MOD;
for(int k = 1;k < m;+ k){
a.W[jllk] = (a.w[jI[k] - 111 * rate *
a.W[pl[k] % MOD + MOD) % MOD;
}
}
return cnt;
}
int X[MAXN];

int main(){

int n;
cin > n;
Mat A(n, n);
Mat T(n, n + 1);
for(int i = 1;1 < n;+ 1){
for(int j = 1;J S nj+ j)
cin > AW[il[j];
for(int j = 1;j < n;+ j)
T.W[il[3]1 = A.W[il[j]1;
cin > T. W[ 1ln + 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 {
for(int i = n;1i > 1;-- 1){
int invp = inv(T.W[i][i]);

77
78
79

80

81

82
83
84
85
86
87
88

CoO~NOOOAE,WN M

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

X[i] = 111 = T.W[il[n + 1] * invp % MOD;
for(int j =1 - 1;j = 1;-- j){
int rate = 111 * T.W[jI[i] * invp %
MOD;
TWHIL il = (T.w[jI[ il - 111 =
rate * T.W[il[ 1] % MOD + MOD) %
MOD;
T.WGIIn + 1] = (T.W[3I[n + 1] - 111 *
rate * T.W[i]l[n + 1] % MOD + MOD) %
MOD;
}
}
for(int i = 1;1 < n;+ 1)
cout << "Xx" <«< 1 << "=" << X[1] << endl;
}
return 0;
}

6.1.4 FEPERIY

#include<bits/stdc++.h>

using namespace std;
using i64 = long long;
const int INF = 1e9;
const 164 INFL = 1el8;
const int MAXN = 400 + 3;
const int MOD = 1e9 + 7;
struct Mat{

int n, m;

int W[MAXN][MAXN];

Mat(int _n = @, int _m = 0){
n= _n, ms=_m
for(int i = 1-1_ < nj+ 1)
for(int j 1;7 < m;+ 3j)
W[1][J] = 0;
}
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;1 < n;+ 1)
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b.wli][i] =
for(int i = 1;1 < n;+ 1){
int f = -1;
for(int j = i;j < n;+ j) if(a.w[jl[i
1 #= 0){
f=3;
break;
I3
if(f = -1){
return false;
I3
if(f = 1){
for(int j = 1;j < n;+ j)
swap(a.W[il[j], a.W[f]l[j]),
} swap(b.W[il[j1, b.W[fI1[3i1);
int invp = inv(a.W[i][i]);
for(int j = 1 + 1;5 < n;+ j){
int rate = 111 % a.W[jI[i] * invp
% MOD;
for(int k = 1;k < n;+ k){
a. W[J][k] = (a.W[jI[k] - 111 *
rate * a.W[i][k] % MOD +
MOD) % MOD;
b.W[jllk] = (b wlj ][k] - 111 *
rate * b.W[i][k] % MOD +
MOD) % MOD;
}
3
}
for(int 1 = n;i = 1;-- 1){
int invp = inv(a.W[i][i]);
for(int j = 1;) < n;+ j){
a.W[il[j] = 111 * a.w[i][j] * invp
% MOD;
b.W[il[j] = 111 * b.W[il[j] * invp
% MOD;
}
for(int j = i - 1;5 2 1;-- )i
int rate = 111 * a.W[j ][1] % MOD;
for(int k = 1;k < n;+ k){
a.W[jI[k] = (a.W[jI[k] - 111 =*
rate * a.W[i][k] % MOD +
MOD) % MOD;
b.W[jI[k] = (b.W[jI[k] - 111 =
rate * b.W[i][k] % MOD +
MOD) % MOD;
}
I3
}
for(int i = 1;1 < n;+ 1)

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

90
91

92
93

CONOOO DS WN =

NN bt ot o ot ek ot e et e
HFOWVWONOOURWNMROD

6
for(int j = 1;
1

j < nj+ 3)
a.W[il[j] = b.W[il[j];
return true;
}
int X[MAXN];
int main(){
int n;
cin > n;
Mat A(n, n)
for(int i = 1;1 < n;+ 1)
for(int j = 1;j < n;+ j)
cin >»> AW[il[j];
bool res = mat_inv(A);
if(res = false){
cout << "No_Solution" << endl;
} else {
for(int i = 1;1 < n;+ 1)
for(int j = 1;j < n;+ j)
cout << A.W[il[j] << "_\n"[j
= nl;
}
return 0;
}
6.2 KFT/NF
6.2.1 F%

87 a,p Kt 2 17 o® =y (mod p), HH p K
£

#include "../header.cpp"
namespace BSGS {

unordered_map <int, int> M;

int solve(int a, int y, int p){

M.clear();
int B = sqrt(p);
int wl =y, ul = power(a, p - 2, p);
int w2 = 1, u2 = power(a, B, p);
for(int 1 = 0;1 < 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 =
}
return -1;

}Y//at x =

111 * w2 * u2 % p;

y (mod p)
}

6.3 HEIITEL
6.3.1 LGV TERR

¥ G B2—iKEBRIHE, BHN, B RNERE
R, AEREAES A= {a1,a2, - ,a,}, ZEESR B =

{bla b?a R n}o
o —ERERIZ p:vg = v —Y2 vy — - =Wk gy HYAL
fd: w(p) = [Twio
o MR (a,b) FIBUE: e(a,b) =, ,w(p)o
BHERE M AR
e(ai,b1) e(ar,b2) e(a1,bn)
M= 6(&2.7 bl) 6((12', b2) e(CLZ.a bn)
e(an,b1) e(an,bs) e(an,bn)

M A #| B G2 —PFRERMERH p = (p1,p2,+ +Pn)s
HPM a; FliK b,,, m 22— M, EX o(r) 2 7 T
A HE R

B LGV HIRGRIN T :

n

> (=)™ [Jw)
p:A—B i=1
AT DURR AV EIA R EEER, A4 e(a, b) AT DARE 9 M
a Fll b BARFRIEE1ETT R EL
6.3.2 XEFEWEIR
NFmE,

det(M) =

o EXEBIERE D;j = [i = j] deg(i);
o XA B j = By 2 i B 5 BB
o EXHERITER L= D - B,

Xt B AR R i FEAGAN R :
t(G) = det(Ll) = %Al)\g cee /\n—l

Hrp L, 2% L MRS « 558 « 31520+
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XNTARE, KT ICmEE K ERRE, AR,
[BEFERE D™, Dovt B, RN E X h g e L =
Din _ E,Lout _ Eo

(G k) = det (L)
(G, k) = det(LS")

Hr fleaf(@ k) FRRPA k IR AR, t7o0t(G, k)
FIRPA k AR AR,
6.3.3 BEST TI%
MNF—MNEMRBIE G, T8 i FHEN out,, R
G ARMIAEM N T, T A DMERIEBAR, W G 1Y
AR JA [R] Y R [ 55 -
TH(outl- -1

6.3.4 BEEBHEH
n NEE, EANEES, 8B DK N s, T E—1
SN TN EBI R

k
Ans =nF2. H S;

i=1
6.4 HPERIREE
6.4.1 EIE
MTEMETTRE:
x=a; (modmq)
x=az (mod ms)
x=a, (modm,)

WHR a; MNESR, AJPASE] 2 B 2 = L (mod M), H
M =]]m;, M LHETFREH:

L= (Z a;m; x (M /m;)~" mod ml)) mod M

CoO~NOOGEWN =

COoONOOOGO A WN =

#include " ../header.cpp"
164 A[MAXN], BIMAXN], M = 1;
i64 exgcd(i64 a, i64 b, 164 &x, i64 &y);
int main(){
int n; cin > n;
for(int 1 = 1;1 < n;+ 1){
cin > B[i] > A[i], M %= B[i];
}
i64 L = 0;
for(int i = 1;1 < n;+ 1){
i64 m = m / B[i], b, k;
exgcd(m, B[il, b, k);

L = (L + (__int128)A[i]l * m * b) % M;
}
L:(L%M+M)%M;
cout << L << endl;
return 0;

}

6.5 IFEFILM
s(i)=> fa
d|i

#include "../header.cpp"
unsigned A[MAXN];
int p, P[MAXN]; bool V[MAXN];
void solve(int n){
for(int 1 = 2;1 < n;+ 1){
if(v[i]){
P[+ pl = i;
for(int j = 1;53 < n / i;+ j){
Alj = 1] += A[j1;
Y /7 R B A
for(int j = 1;j < p&P[J] < n / i;+ j){
V[i x P[j]] = true;
if(i % P[j] = 0) break;
}
}
t

6.6 HEERKJLERS

6.6.1 EKJLER (FERKJLER)
AR, ¥y — LAI - BJ I

HHATIESE, MF O(logV) B2E, H A> C #i2E

IR, L2 EREED (A/C] H1A L. A< C 90F

EVRS o,y BhE, MRS TEGE 7 BB, R

BT ATDAE AL, XA DAEIH,

KREGHFHM (0,0) EZ (n,|[(An + B)/C]), BIET
A,B,C > 0,C # 0 CEBREAREIEIIRE) , U R R
EMNGTFAETRN, NAEHITI, FLFRRIENTE
MR, PR log YRR DABGS T FEI b, SRR

EHAZFEERMA log,

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

2 if (A = C) return solve(n, A% C, B, C, U
.gpow(A / C) * R, U);

3 mM1=8B/C, r=(A*xn+B)/C;

4 if (1 = r) return R.gpow(n) * U.gpow(1l);

// L=1r > 1=rorA=0o0rn-=a0.

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

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

7

6.7 ¥ EREKJLERS
6.7.1 AR
457 a,b, KM ax + by = ged(a,b) BI—H z, 9.

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

}

1; return b;

CLOWoONOOGOEWNM

—

}

6.8 TRIREERTEL

6.8.1 Fi%
BEIFM g DRSS M, T RN = BB BT,
HHE OM?/3 + Tlog M),

1[#include "../header.cpp"

2 |namespace BSGS {

3‘ unordered_map <int, int> M;

4| int B, U, P, g;

5| void init(int g, int PO, int BO);
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6| int solve(int y);

7|}

8|const int MAXN = le5 + 3;

9|int H[MAXN], P[MAXN], HO, p, h, g, M;

10|bool V[MAXN];

11|int solve(int x){

12| if(x < h) return H[x];

13| intv=M/ x, r =M% X;

14| if(r < x - r) return ((HO® + solve(r)) % (M -

1) - H[v] + M - 1) % (M - 1);

15| else return (solve(x - r) - H[v +
11 + M- 1) % (M - 1);

16|}

17 |int main(){

18| idios :: sync_with_stdio(false);

19| cin.tie(nullptr);

20| cin >> g > M;

21| h = sqrt(m) + 1;

22| BSGS :: init(g, M, sqrt(1l1l = M * sqrt(m) /
log10(M)));

23| HO = BSGS :: solve(M - 1);

24| H[1] = o;

25| for(int 1 = 2;i < h;+ 1i){

26 if(1v[i]){

27 P[+ pl = i;

28 H[i] = BSGS :: solve(i);

29 }

30 for(int j = 1;j < p&P[J] < h / i;+ )

31 int &p = P[j];

32 H[i * p] = (H[i] + H[p]) % (M - 1);

33 V[i * p] = true;

34 if(i % p = 0) break;

35 }

36| 1}

37| int T; cin >> T;

38| while(T --){

39 int x; cin > x;

40 cout << solve(x) << "\n";

41| }

42| return 0;

43|}

6.0 HRERANLH
6.9.1 %

1|#include "../header.cpp"”

ELAVMEBE m DU n IIEN, O(m) FALE, o(1)
REW v,y HIER AL

2|const int MAXT= le6 + 3;

3|int G[MAXM][MAXM],

TIMAXTI[3]1;

4]int A[MAXN], B[MAXN], o = 1e6, h = 1e3, V[MAXT
?

5/int tgcd(int a, int b){

6| if(a < h & b < h) return G[a][b];

7| returna = b ?a : 1;

8|}

9|int ggcd(int a, int b){

10| int ans = 1;

11| wup(o, 2, i){

12 if(TIb][1i] > h){

13 if(a % T[b][i] = 0) a &~ T[b]l[i], ans

*= T[b][1];

14 } else {

15 int d = G[a % T[bl[ilI[T[b]I[i]];

16 a &~ d, ans *= d;

17 }

18| 1}

19| return ans;

20|}

21|int main(){

22| ios :: sync_with_stdio(false);

23| cin.tie(nullptr);

24| up(1, h, 1) G[o][i] = G[i]l[e] =

25| up(1, h, i) up(1, h, 3){

26 if(i = j) G[il[j] = G[i - j1[j];

27 else G[il[j] = G[il[j - il;

28| 1}

29| up(2, o, i) if(!Vv[il){

30 V[i] = i;

31 for(int j = 2;i * j < o;+ j)

32 if(tvli * 31) vIi * j] =

33| 1}

34| T[1][0] = T[21[1] = T[11[2] =

35| up(2, o, i){

36 int p = V[il;

37 int a = T[i / pllo];

38 int b = T[i / pl[1];

39 int ¢ = T[i / pll2];

40 int x, vy, z;

41 if(p = h){

42 x=1,y=1/p, z = p;

43 } else {

44 if(c *x p < h){

45 X =a,y=">b, z=2cx*p;

46

47 else if(b * p < h){

48 X=a,y=bx*xp, z=c;

49 if(y > z) swap(y, z);

50

51 else if(a * p < h){

52 X=ax*xp,y=Db, z=nc;

53
54
55
56
57
58
59
60
61
62

64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
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if(x > y) swap(x,
if(y > z) swap(y,
} else {
X=a*bh,y=c¢c z-=
if(x > y) swap(x,
if(y > z) swap(y,
if(x > z) swap(x,

}

}
T[i][e]
T[i][1]
T[i][2]
}
int n;
cin > n;
up(1, n, i) cin > A[il];
up(1, n, i) cin > B[i];
up(1, n, i){
int s = 0, u =
up(1, n, j){
int d = gqgcd(A[i], B[j1);
u 111 * u * i % MOD;
s = (s + 111 = d * u) % MOD;

Pi

X3
Yi
Z;

1;

printf("%d\n", s);

return 0;

}

6.10 [RiE

#include "../header.cpp"
int getphi(int x); // sk phi
vector <int> getprime(int x); // sk # i H %
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;;+ 1)
if(test(i, m, mm, P)) return i;

6.11 RRFEFT (BLk)
6.11.1 F%

BEUHE » = [11, 20, -+, 3,) TR p BN,
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include " Jhead . 20 Flixmxm/31=1{1, j} 6.14 min-max B
inctlude "~ ../header.cpp 21 G[i * * 11 = i, 3 };
int A[MAXN], B[MAXNI; 5 y [ixm»m/ 3] =14, 31} 6.14.1 EIF
int P[MAXN], Q[MAXNI; 23 }
int main(){ 24 o DT ind 2
ios :: sync_with_stdio(false); 25 i[ 0] = 6[ 0l = {0, 1}; Iﬁgg{xl}gfgég( 1) ?gg{zj}
gln.tle(nullptr); 26| Flm*m] =G[m*ml ={1, 1}; . = .
int n, p, K, S =1; 27| for(int i = 1;i < m * m;+ i) if(IF[i]. Hnn{xﬂ'::jz:(—i)llf max{z;}
cin >> n > p > K; second) €S TCs JET
plof = 13 . 28| F[i] = F[i - 1]; .
for(int 1 = 1;i < nj+ i) 20| for(int i =m+m - 1;1 > 1;— i) if(16[1]. PR SR B URIRARAT
cin > A[il; . second) AANG maxk FRE k KIIEE, TR U R
P[l] = 111 * P[l - 1] * A[l] % p; 30 G[l] — G[l + 1]; %'
é[n] _ power(P[nl, p - 2, p); 31| int lastans = 0; )
L L T4 ! 32| for(int 1 = 1;i < n;+ 1i){ T -1
For(int i = nji > 1, D{ 33| int a, inv; (o) = 3 -0 (7 ) minte)
Qli - 1] = 111 * QLi]l * A[i] % p; 34 a = (read(seed) " lastans) % (p - 1) + 1; ies TCS B jer
B[i] = 111 * Q[il * P[i - 1] % p; 35 intw=111%a*m=*m/ p;
; 36|  auto Gyyl = Flwl.second; // xavoid y1 in IEAMERRE 1 AT RS :
int ans = 0; . . <cmath>
fo§(1n§1% \ é;l égyn;++ DA 37 if(11L x a * yyl % p < p / m){ (=pr
= * S % K% p; inv = 1 I[1 1% 1% )=
ans = (ans + 111 * S * B[i]) % p; . 1nvp; L% T % a % gyl % pl + yyl & %gg{xZ}gfégi; ?ﬁd{xj}
} —— 39 } else { =
;Z:Er:<0?”5 < "\n"; 40 auto &yy2 = G[w].second; 6.14.2 [
’ 41 inv = 111 * I[111 * a * (p - yy2) % pl * R N e e
} (p - yy2) % p; ﬁﬂ:tl"ﬁ “n Iﬁ'liﬁﬂﬂjf'ﬂﬁ/‘]ﬁﬂéwlm” Ilﬂ@, ]«X%Z
42 DNEMESE — BN EZ ¢, FrsREPN max(t;), #H
i3 SEISi T 4% 43 lastans = inv; - N ’ ’
6.12 I‘%gﬁliﬁn (Efi) 44 } min—maX @Eiﬁjﬂl‘i‘%ﬁ min(ti)o
6-12-12 A& 4| cout < lastans << "\n’; Hea n ANHSEYI R, BRI, o (BRI py,
1 = . ==V 3T return 0; N g . _
EV£1+%: T = [xlax27 71'77,] EE p AE‘\X‘FH’JJ\%EO a7 } ] ﬁﬂ%jﬁﬂ%&l\ﬁ\mtpﬁﬁﬁ%%o %B/l)‘ﬁ!jcm‘[/)\tl_g ming i‘%ﬂ_\‘

#include " ../header.cpp"
pair<int, int> F[MAXN], G[MAXN];
int I[MAXNI;
using u32 = uint32_t;
u32 read(u32 &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);
1[1] = 1;
for(int i = 2;1 < p / m;+ i){
, I[i]l = 11U = (p / i) = (p - I[p % il) % p;
for(int i = 1
for(int j =
if(!'F[1 *

’

i
i
m

6.13 HItKFABEEE

6.13.1 T

BE n DRI (25,y:), AME—#E—
N —1 2R

= Hj i(x - zj)
fla) = Z—sz(xi —y

i=1

1
2
3
4
5

6

B YaES S NYRIEE, BT AEE]:
m[:;mx = Z (71)|S"1 msin = Z (fl)\slfl . _

SCU ScuU EZEGSpw
6.15 Barrett BX#&R
6.15.1 F%

VA init HHEH S M1 X, B{EIHE [2/P] = (2 x
X) /20045, MIfHHE 2 mod P =2 — P x |x/P],

#include "../header.cpp"
i64 S =0, X = 0;
void init(int MOD){
while((1 << (S + 1)) < MOD) S ++;
X = ((i80)1 << 60 + S) / MOD + ! (((i80)1 <<
60 + S) % MOD);
cerr << S <«< "" «< X << endl;
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}
int power(i64 x, int y, int MOD){
i64 r = 1;
while(y){
if(y & 1){
r=r * Xx;
r=r - MOD * ((i80)r * X > 60 + S);

X X

* X;
- MOD * ((i80)x * X >> 60 + S);
1;

A
n x X

y >>

}

return r;

}

6.16 Pollard’s Rho
6.16.1 R
o JAH test(n) Hllbr n BEEIEL
o VA rho(n) & n HEFRABIGHIGER, TRIE
FHRAF

#include "../header.cpp"

i64 step(i64 a, 164 c, i64 m){
return ((i80)a * a + c) % m;

}

i64 multi(i6s a, i64 b, 164 m){
return (i80) a * b % m;

}
i64 power(i6s4 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 |l n%2 = 0) return n
i64 u=n-1, t = 0;
while(u %2 = 0) u &~ 2, t += 1;
int test_time = 20;

2;

for(int i = 1; i < test_time;+ 1i){
i64 a = MT() % (n - 2) + 2;
i64 v = power(a, u, n);
if(v = 1) continue;
int s;
for(s = 0;s < t;+ s)i
if(v = n - 1) break;

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56

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), x2 = x1;
for(int 1 = 1;;1 <<= 1){
i64 tot = 1;
for(int j = 1;) < i;+ j){
x2 = step(x2, a, n);
tot = multi(tot, 1labs(x1l - x2), n);
if(j % 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);
x1 = Xx2;
}
}

6.17 polya FIE
6.17.1 Burnside 5|3

ICATAERETTEZNEEN X, HP DN RETTEN o,
—FAIIRIE g € X TERTHRETTE 2 € X _EATPUSH
HAM—FhRE o

KRTENFRIRIEENES G, VA Ge = {gz | g € G}
25 « XEHEENEERENES, HAMHFRN « 1
BB, St ARG TR, Rt A REE

Burnside 5|HBHAI R

1
X/Gl = — XY
|X/G| |(;|;§;| |
Hrp X9 FORTE g € G IERT, AohmlES, Tl
WENH = gr B9 xo

N

(&)

cwvwo~NOo

6.17.2 Polya T

NFEENREE, X JUAEE-DMKEN n 1
JFA, B TR 1 5 m BEEE, ATDUK n BIETHEL m
EVEBIEEL, Polya EFAURMR:

X/61= g 3 Som)

geG geG

HAr o(g) R =D oliEedelE g AR %>
NEIRIF,

SRIT, BEIN T FRAI (ELAnZsR AR LA Z D),
FICTE BN Polya @, FFEHM| ] Burnside 53t
1T BRI EAR 7T
6.17.3 [

L5 n DR on FRKIURIR, BER n MEiE, S8
TS, A 2/ DR R GETTH,

TR X BRMATERTE 1 8 n ZEKEN n BT,
G BT RIRER IRTER 7T, H4A n Rl 58 i FT RS
1 B i, TR:

1 n
- c(g:)
ans = i ;m 9
= L3 puedtim)
n “
=1
1 n n
d .
P32 Yl =

= > nlp(n/d)
d|n

#include "../header.cpp"

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;1 < c;+ 1){
solve(step + 1, n, d = dd, f = ff, ans);




11 ff = ff x (w - (i = 0)), dd = dd * w;

12 }

13| }

14|}

15|int main(){

16| dint T; cin > T;

17| while(T --){

18 int n, t; cin > n; t = n;

19 for(int 1 = 2;1 € n/ i;+ 1) if(n % 1 =
0){ .

20 intw=1, c = 0;

21 while(t % 1 = 0) t &~ 1, c ++;

22 P.push_back({ w, c });

23 }

24 if(t = 1) P.push_back({ t, 1 });

25 int ans = 0;

26 solve(@, n, 1, 1, ans);

27 ans = 111 % ans * power(n, MOD - 2) % MOD;

28 cout << ans << endl;

29 P.clear();

30| 1}

31 return 0;

32|}
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6.18 min25 7

WA IFUEREL f(n), T f(pF) ATDAPIESK, &
R —MEFEALER f(n) HSH g(n), WREEZS
RN, I H e SRR ZRANER o] AR, A JE IS 5E — &R
o g TEFRELE IR, MNiEY T152] f £
AEBERIRTZER, REFHE, e =557, K f RIS
il

1. Gi(n) = Y1 [mindiv(é)
(po D, WHE Gin) =
(Gr—1(n/pr) — Gr—1(pr—1)), BIKIE O(n®*/logn

2. Fy(n) = Y. [mindiv(i) > pulf()) = X[h
kpp < nlY[e > 1pitt < nl(f(p5)Frii(n/pf)
fp C-‘_1))"‘Fpr1me( ) — Forime(Pr—1), fEn <10 A
PUERHE Z4E O(n3/*/logn)s

> pg or isprime(4)]g(i
Gr-1(n) — g(pk)

)
X
)o
2
+

LA e

o HITF ni@HEZ 100 2| 10" %, S n =48 int,
2 208 long long, 1 HEESHBAREGEM, A

O~NOOOBWN =

11
12
13
14
15
16
17
18
19

20
21

22
23
24
25
26
27
28
29
30
31
32
33
34

35

36
37

Sk, FAZ/ D,

o I&s=|vn|, BT FBANSER £, SVl
# s MNERKIREEEN— R, eSS
T n e Nt [n+1,2n] FEED—DERE, i
MR FEGHE] 25 BIAT,

o TEEAME f(1)o

/) AL, 1 P B B
namespace init {
11 init_n, sqrt_n;
vector<1ll> np, p, idil, id2, val;
11 cnt;
void main(1l n) {
init_n = n, sqrt_n = sqrt(n);
1L M= sqrt_n*2; // &4 — /) > floor
(sqrt(n)) & & éf( WhE ST H YR
np.resize(M + 1), p.resize(M + 1);
for (11 i =2; 1 € M; +1) {
if (tnp[i]) pl[+plo]] = i;
for (11 j = 1; j < plol;
if (i » p[j] >
np[i * p[jl] =
if (i % plj] =

#HET

++j) {
) break;

0) break;
t
}
p[o] = 1;
idl.resize(sqrt_n + 1), id2.resize(
sqrt_n + 1);
val.resize(1);
for (11 1 =1,
1) {
v=n/1,1r=n/v;
if (v < sqrt_n) idi[v] = +cnt;
else id2[init_n / v] = +cnt;
val.emplace_back(v);

r, v; 1 <

}

I3
11 id(1l n) {
if (n < sqrt_n) return idi[n];
else return id2[init_n / n];
}
}
using namespace init;
Nvﬂk@,%ﬁ%ﬂAﬂ£g$k2%%mmﬂﬁ
g
auto calcG = [§] (auto&6 sum, auto&6 g) —
vector<1l> {
vector<11> G(cnt + 1);

for (int i = 1; i < cnt; +1) G[i] = sum(

38

40
41
42
43

44
45
46
47

48
49
50

51

52
53

54
55
56
57

58

59
60
61
62

val[i]
11 pre =

for (int i =

for

pre

for (int 1 =

1 % MD

)i

0;

p[i] * p[i] < n; +1i) {

(int J =1; j < cnt; +j) {

if (p[i] * p[il] > vall[jl) break;

11 tmp = id(valljl / p[il);

G[j1 = (G[j] - g(pl[il) * (G[tmp] -
pre)) % MD;

= (pre + g(p[i])) % MD;

1; 1 < ++1i) G[i] = (G[i

+ MD) % MD;

cnt;

return G;

b
// tE Fy,
v PC
function<11(
) A
if (plk]
11 ans =
MD;

for (int h = k; p[h] * p[h] <

1l p
whil

}

return a

b

7% pcv

HEHE, TA iﬂ’flﬂc
#4 f(plh] *
11, int)> calcF =

\'Fp\ R Fprlme
c) BEH .
[&] (11 m, int k

> m) return 0;
(fplid(m)] - fplid(p[k - 11)]1) %

m; ++h) {

c = plh]l, c = 1;

e (pc x p[h] < m) {

ans = (ans + calcF(m / pc, h + 1)
* f(p[hl * c)) % MD;

+c, pc = pc * p[h], ans =
f(plhl * ¢)) % MD;

(ans +

ns;

6.19 HHIE

6.19.1 F%

XFRUEREE £, $REN 5 RATERMBIRIPERREL g, b i

B h= g, HEBBERIE S0) = Y0, £():
=Yg x S| Z))
d=1

6.19.2 IR

o« NT f=
=pu, g=1h=¢

. HF f

o, K g=1,h=id;
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6.20 PN &
6.20.1 A%

XN TARMEREL f(x), FHIEREL g(z) 17 g(p) =
f(p), H g BKE1ZHM G,

L h=fxg~t, AIAEARA PN & » BIREUEAE
0, PN 68N ERE FRXEA/NT 2 B9% RIS AT DAERH
n AN PN JA O(v/n) 1, B PARIBZERE F7
RAFEIFE PN,

AR FEARHE h(p):

h(p) = f(p°) = Y _g(p') x h(p"™)
=1

6.20.2 fjl

TE XARVEREL f(2) T2 f(Y) = p*(pF — 1),

HWE S f(i)e

B g(p) = id(p)e(p) = f(p), WY g+id = id, FIFAL
kit h(pe) RMERI SR T I H,
#include "../header.cpp"
const int H = 1e7;
const int MOD = 1e9 + 7;
const int DIV2 = 500000004;
const int DIV6 = 166666668;
int P[MAXN], p; bool V[MAXN];
int g[MAXN], le[MAXN], ge[MAXNI;
int s1(i64 n){ // 171 + 2"1 + + n™1

n %= MOD;
return 111 * n * (n + 1) % MOD * DIV2 % MOD;
}
int s2(i64 n){ // 172 + 272 + + n™2
n %= MOD;
return 111 * n * (n + 1) %$ MOD * (2 * n + 1)
% MOD * DIV6 % MOD;
}
int sg(i64 n, i64 N){
return n < H ? le[n]
}

int sieve du(i64 N){
for(int d = N / H;d =
i64 n =N/ d;
int wh = s2(n);
for(i6s 1 = 2
r=n/(n

: ge[N / nl;
1;-- d){

1 <

, T n;l =1 + 1)
/ 1);

25 int wg = (s1(r) - s1(l1 - 1) + MOD) % MOD
26 int ws = sg(n / 1, N);
27 ge[d] = (gel[d] + 111 * wg * ws) % MOD;
28
29 ge[d] = (wh - ge[d] + MOD) % MOD;
30
31| return N < H ? le[N] : gel[1];
32}
33|vector <int> hc[MAXM], gc[MAXM];
34|int ANS;
35|void sieve_pn(int last, i64 x, int h, i64 N){
36| ANS = (ANS + 111 * h % sg(N / x, N)) % MOD;
37| for(i6s i = last + 1;x < N / P[i] / P[i];++
B3l
38 int ¢ = 2;
39 for(i6s t = x * P[1] * P[i];t < N;t == P[
il, ¢ +){
40 int hh = 111 * h * hc[i][c] % MOD;
41 sieve_pn(i, t, hh, N);
42
43| }
44}
45]int main(){
46| 1ios :: sync_with_stdio(false);
47| cin.tie(nullptr);
48| gl1] =
49| for(int 1 = 2;1i < H;+ 1){
50 if(Iv[i]){
51 P[+ pl =i, g[i]l = 111 * i * (i - 1) %
MOD;
52 }
53 for(int j = 1;J < p 6 P[j] < H/ i;+ j
)
54 int &p = P[j];
55 V[i * p] = true;
56 if(i % p = 0){
57 g[i * p] = 111 * g[i] * p % MOD * p %
MOD;
58 break;
59 } else {
60 g[i % p] = 111 * g[i] » p % MOD * (p -
1) % MOD;
61 }
62 }
63 }
64| for(int i = 1;1 < H;+ 1){
65 le[i] = (le[i - 11 + g[i]) % MoD;
66
67 i64 N;
68| cin >> N;

69| for(int i = 1;i < p & 111 » P[i] * P[i] <
N;i ++){
70 int &p = P[i];
71 hc[i].push_back(1), gc[il.push_back(1);
72 for(i6s c = 1, t = p;t < N;t =t * p, +
c){
73 if(c = 1){
74 gc[i]l.push_back(11l * p » (p - 1) %
MOD);
75 } else {
76 gc[i].push_back(11l * gc[i].back() % p
% MOD * p % MOD);
77 }
78 int w = 111 * (t % MOD) * ((t - 1) % MOD
) % MOD;
79 int s = 0;
80 for(1 tj=1;5 < ¢;+ i
81 = (s + 111 % gc[i][j] * hcl[illc - j
1) % MOD;
82
83 hc[i].push_back((w - s + MOD) % MOD);
84 }
85| }
86| sieve_du(N);
87| sieve_pn(o0, 1, 1, N);
88| cout << ANS << "\n";
89 return 0;
90|}
6.21 ZREIR
6.21.1 F%
Z AR, BRI E R R p A v, £ O(log p)
BREHHE » {15 22 =0 (mod p) BHE LM,
1|#include " ../header.cpp"
21// & x £H p EXTREEAZKAS
3|bool check(int x, int p){
4| return power(x, (p - 1) / 2, p) = 1;
5/}
6|struct Node { int real, imag; };
7|Node mul(const Node a, const Node b, int p,
int v){
8| int nreal = (111 * a.real * b.real
9 + 111 * a.imag * b.imag % p * v) % p;
10| int nimag = (111 * a.real * b.imag
11 + 111 * a.imag * b.real) % p;
12| return { (nreal), nimag };
13|}
14 |Node power(Node a, int b, int p, int v){
15| Node r = { 1, 0 };




16| while(b){

17 if(b § 1) r = mul(r, a, p, Vv);

18 b >=1, a=mul(a, a, p, v);

19| }

20 return r;

21|}

22|mt19937 MT;

23|// T x1 = x2 = -1, % —# x1 = x2
24|void solve(int n, int p, int &x1, int &x2){
25| if(n = 0){ x1 = x2 = 0; return; }

26| if(!check(n, p)){ x1 = x2 = -1; return; }
27| i64 a, t;

28| do {

29 a =MT() % p;

30| }while(check(t = (a*xa-n+p)%p, p);
31| Node u = { a, 1 1};

32| x1 = power(u, (p + 1) / 2, p, t).real;

33 x2 = (p - x1) % p;

34| if(x1 > x2) swap(x1, x2);

35|}

O~NOOOBWN =

-
o ©o

11
12
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6.22 B{UEKE

6.22.1 T

403 L B AR AT S
1 d—1 .
@ n =5 >
1=0
7 ZInT

7.1 =NZIH

#include "../header.cpp"
vector<int> bm(const vector<int> &a) {
vector<int> v, 1s;
int k = -1, delta = 0;
for (int i = 0; i < a.size();i +) {
int tmp = 0;
for (int j = 0;j < v.size();j +)

tmp = (tmp + (WV)ali - j - 1] = v[j]) %
MD;
if (a[i] = tmp) continue;

if (k < 0) { k = 1; delta = (a[i] - tmp +
MD) % MD; v = vector<int>(i + 1);
continue; }

vector<int> u = v;

int val = (11)(a[i] - tmp + MD) * gpow(
delta, MD - 2) % MD;

v.resize(max(v.size(), ls.size()+ i - k));

14
15
16

17
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20
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24
25
26
27
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(v[i - k - 1] += val) %= MD;
for (int j = 0; j < (int)ls.size(); j+){
vii - k+ 3] = (v[i - k+ j] - (11)val =
1s[j1) % MD;
if(v[i - k + j1 < @) v[i - k + j] += MD;

if (u.size() + k < 1s.size() + 1){
1s = u; k = i, delta = a[i] - tmp;
if (delta < 0) delta += MD;
}
}
for (auto &x : v) x = (MD - x) % MD;
v.insert(v.begin(), 1);
return v;

} // Vi,z;’;oaifﬂ}j:o

7.2 NTT €%

#include " ../header.cpp"
using Poly = vector<ll>;

#idefine 1g(x) ((x) = 0 ? -1 : __1g(x))
#idefine Size(x) int(x.size())
namespace NTT_ns {

const long long G = 3, invG = inv(G);

vector<int> rev;
void NTT(1l* F, int
rev.resize(len);
for (int i = 1; i
rev[i] = (rev[i
(len > 1));
if (1 < rev[i])
}
for (int tmp = 1; tmp < len; tmp <<= 1) {
11 wl = gpow(sgn ? G : invG,
(MD - 1) / (tmp << 1));

len, int sgn) {

< len; +1i) {
> 1] > 1) | ((1 § 1) *

swap(F[i], Fl[rev[ill);

for (int 1 = 0; i < len; 1 += tmp << 1){
for(11 j = 0, w = 1; j < tmp; +7,
w=w=*wl % MD) {

11 x = F[i + j];
11y = F[i + j + tmp] * w % MD;
F[i + j] = (x + y) % MD;
F[i + j + tmp] = (x - y + MD) % MD;
}
I3
}
if (sgn = 0) {
11 inv_len = inv(len);
for (int i = 0; i < len; ++1i)
F[i] = F[i] * inv_len % MD;

33|}

34|using NTT_ns::NTT;

35|Poly operator * (Poly F, Poly G) {

36| int siz = Size(F) + Size(G) - 1;

37| int len = 1 << (lg(siz - 1) + 1);

38| if (siz < 300) {

39 Poly H(siz);

40 for (int i = Size(F) - 1; ~i; --1)
41 for (int j = Size(G) - 1; ~j; --3)
42 H{i + j] =(H[i + j] + F[i] * G[j])%MD;
43 return H;

44| }

45| F.resize(len), G.resize(len);

46| NTT(F.data(), len, 1),NTT(G.data(), len, 1);
47| for (int 1 = 0; 1 < len; ++1)

48 F[i] = F[i] * G[i] % MD;

49| NTT(F.data(), len, @), F.resize(siz);
50 return F;

51|}

52|Poly operator + (Poly F, Poly G) {

53| dint siz = max(Size(F), Size(G));

54| F.resize(siz), G.resize(siz);

55| for (int i = 0; 1 < siz; ++1)

56 F[il = (F[i] + G[i]) % MmD;

57 return F;

58|}

59|Poly operator - (Poly F, Poly G) {

60| int siz = max(Size(F), Size(G));

61| F.resize(siz), G.resize(siz);

62| for (int 1 = 0; i < siz; ++1i)

63 F[i] = (F[i] - G[i] + MD) % MD;

64 return F;

65|}

66 [Poly lsh(Poly F, int k) {

67| F.resize(Size(F) + k);

68| for (int i = Size(F) - 1; 1 > k; --1)
69 F[i] = F[1 - k];

70| for (int 1 = 0; i < k; +1) F[i] = 0;
71 return F;

72|}

73|Poly rsh(Poly F, int k) {

74| int siz = Size(F) - k;

75| for (int 1 = 0; 1 < siz;+1)F[1i] = F[1 + k];
76| return F.resize(siz), F;

771}

78|Poly cut(Poly F, int len) {

79| return F.resize(len), F;

80|}

81|Poly der(Poly F) {

82| int siz = Size(F) - 1;

83| for (int i = 0; i < siz; ++1i)




-
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F[i] = F[i + 1] = (1 + 1) % MD;
return F.pop_back(), F;
t
Poly inte(Poly F) {
F.emplace_back(0);
for (int i = Size(F) - 1; ~i; --1)
F[1i] = F[1 - 1] * 1nv(1) % MD;
return F[0] = F;
}
Poly inv(Poly F) {
int siz = Size(F); Poly G{inv(F[0])};
for (int 1 = 2; (i > 1) < siz; 1 <«<=1) {
G=G+G-G=*G * cut(F, 1), G.resize(i);
}
return G.resize(siz), G;
}

Poly 1n(Poly F) {

return cut(inte(cut(der(F) = inv(F), Size(F)
)), Size(F));
Poly exp(Poly F) {
int siz = Size(F); Poly G{1};
for (int 1 = 2; (i > 1) < siz; 1 «=1) {

G =G * (Poly{1} - 1n(cut(G, i)) + cut(F,
i)), G.resize(i);

return G.resize(siz), G;

}

7.3 E%%&%E%Iﬁfﬁ% A
fn AR F, = Zw] 5, (w,) I, FFEL

k AR/, a; € [0,2™), ﬂf%*ﬁﬂﬁﬂ]ﬂ‘—ﬁﬁf Tk, K
BT,

FERA, EZE O2F((n+m)k+2m(m+logV))),
FEHE RNRAEFTUNTR O(nk2k +m2m+k) | EA

log V ZMRIER, AILL O(n2¥) FALFE A

#include "poly-fwt.cpp"

#idefine vv vector

int main() {
ios::sync_with_stdio(false);
cin.tie(nullptr);
1t n, k, m;
cin >> n > m,
vw<11> w(k);
for(auto &1 : w) cin > 1i;
vv<vv<1l1>> a(n, vv<11>(k));

k = 3;

11
12
13
14
15
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37
38

N =

cwvwoo~NOOGO W

-

for(auto &i : a) for(auto &j : i) cin >> j;
1l uk =1 <<k, V=1 << m;
vv<vv<1l1>> c(V, vv<11>(uk));

vv<11l> val(uk);

for (11 1 = 0; 1 < uk; +1) {
for (11 p = 0; p < k; +p)
if ((1 > p) &§ 1)
val[i] = (val[i] - w[p] + MD) % MD;

else val[i]
vw<1l> f(V);

= (val[i] + w[pl) % MD;

for (11 j = 0; j < n; +j) {
11z = 0;
for (11 p = 0; p < k; +p)
if ((i > p) 6§ 1) z = al[jllpl;
+f[z];
}
FWT(f.data(), v, 1, 1, 1, MD - 1);
} for (11 j = 0; j < V; +3) c[31[i] = f[jl;
for (11 1 =0; i < V; +1) Fwr(c[i].data(),

uk, inv2, inv2, inv2, MD - inv2);
vv<11> Ans(V, 1);
for (11 1 =0; i < V; ++1)

for (11 j = 0; j < uk; +3j)

Ans[i] = Ans[i] * gpow(vall[j], c[il[j])
% MD;
FWT(Ans.data(), Vv, inv2, inv2, inv2, MD -
inv2);
for (11 1 =0; i < V; ++1)

cout << Ans[i] << " _\n"[1 VvV - 1];

return 0;

}

7.4 FWT €3%§

A); =Y ] e(B(i, k), B(

Jj k=n

3> k) Aj, Caica

= Cxidj

#include "../header.cpp"
void FWT(1l *F, 11 len, 11 c00, 11 c01, 11 c10

, 11 c11) {
for (11t = 1; t < len; t <«<=1) {
for (11 i = 0; i<len; 1 +=1t % 2) {
for (11 j = 0; j < t; +3j) {
1 x = F[i + 31;
1ly = F[i+ 3§ + t];
F[1 + j] = (x * c00 + y * c0O1l) % MD;
F[i + 3 +t] = (x *c10 +y * cll) % MD;
}

11|
12
13|

}
}

7.5 EEERH NTT
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34

35
36

37
38
39

40
41
42

#include "../header.cpp"
using cp = complex<ld>;
vector<int> rev;
vector<cp> om; // exp(sgn = pi * k / len)
void FFT(cp* F, int len, int sgn) {
rev.resize(len);
for (int i = 1; i < len; +i) {
rev[i] = (rev[i >> 1] > 1)
| ((i & 1) * (len > 1));
if (i < rev[il]) swap(F[i],
}
const 1d pi = std
om.resize(len);
for (int i = 0; i < len;
om[i] = polar(ld(1),

Flrev[ill);
:racos(ld(-1));

+i) {
sgn * i * pi / len);

for (int tmp = 1; tmp < len; tmp <<= 1){

for (int 1 = 0; i < len; 1 += tmp << 1){
int K = len / tmp, pos = 0;
for (int j = 0; j < tmp; +j, pos += K){
cp x = F[i + jl;
cpy = F[i + j + tmp] * om[pos];
F[1i + j] = x +vy;
F[1i + J + tmp] = x - y;
}

}
if (sgn = -1) {
cp inv_len(1ld(1) / len);
for (int i = 0; i < len;
F[i] = F[i] * inv_len;
}
}

11 MD, M; // % A\ MD j&, &%
)

using Poly = vector<ll>;

Poly polyMul(Poly F, Poly G, int tmp

++1)

EigE M 4 sqrt(MD

=0)1{//

tmp A FHHAERES, £F
for (auto &k : F) k %= MD;
for (auto &k : G) k %= MD;

int n = (int)F.size() - 1, m = (int)G.size()
_1;

if (tmp = 0) tmp = n + m + 1;

int len = 1;

while (len < tmp) len <<= 1;
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vector<cp> P(len), tP(len), Q(len);
for (int i = 0; i < n; ++1)
P[i] = cp(F[i] / M, F[i] % m),
tP[i] = cp(F[i] / M, -(F[i] % M));
for (int 1 = 0; i < m; +1)
Qf[i]l = cp(G[i] / M, G[i] % M);
for(auto §X: {&8P, &Q, &tP})
FFT(X — data(), len, 1);
for (int i = 0; i < len; ++1i)
P[i] *= Q[i], tP[i] *= Q[il;
FFT(P.data(), len, -1);
FFT(tP.data(), len, -1);
vector<1l> H(n + m + 1);
for (int i = 0; i < tmp; +1i) {
H[il = TU((P[i]l.real() + tP[il.real()) / 2
+ ©0.5) %MD * M % MD x M % MD
+ 11(P[i].imag() + 0.5) % MD * M % MD
+ L1((tP[il.real() - P[il.real()) / 2 +
0.5) % MD;
H[i] = (H[i] + MD) % MD;

return H;

8.1 AC Bznitll

#include " ../header.cpp"
namespace ACAM{
int C[MAXN][MAXM], F[MAXN], o;
void insert(char *S){
int p = 0, len = 0;
for(int i = 0;S[il;+ 1){
int e = S[i] - 'a’;
if(Clpllel) p = Clpllel;
else p = Clplle] = + o;
+ len;
}

t
void build(){
queue <int> Q; Q.push(0);
while(!Q.empty()){
int u = Q.front(); Q.pop();
for(int i = 0;1 < 26;+ 1){
int p = F[u], v = C[ul[i];
if(v = 0) continue;
while(!C[p][i] 66 p #* 0) p =
if(Clplli] 86 Clpll[i] 5= v)
Flv] = Clpllil;
Q.push(v);

Flpl;

|} |
25|} |
2| } \
27‘} ‘
8.2 ¥ & KMP
8.2.1 EX
z; = |lep(b, suffix(b, 1))|
1|#include "../header.cpp"
2|int Z[MAXN];
3|void exkmp(char A[]1){
4/ int 1 =0, r = 0; Z[1] = 0;
5| for(int i = 2;A[i];+ 1){
6 Z[il =1 € r ? min(r - 1 + 1, zZ[1i - 1 +
1]1) : 0;
7 while(A[Z[1i] + 1] = A[1 + Z[i]]) + Zz[il;
8 if(1 + zZ[1] -1 > 1)
9 r=1+ z[i] - 1, 1 = i;
10/ }
11|}
8.3 Manacher
1|#include "../header.cpp"
2|char S[MAXN], T[MAXN]; int n, R[MAXN];
3|int main(){
4| scanf("%s", S + 1);
5| n = strlen(S + 1);
6| for(int 1 = 1;i < n;+ 1i){
7 T[2 = i - 1] = S[i], T[2 * i] = "#';
8| 1}
9| T[0] = '#', n =2 % n;
10| int p = 0, x = 0, ans = 0;
11| for(int 1 = 1;i < n;+ 1i){
12 if(i < p)R[i] = min(R[2 * x - i], p - 1);
13 while(i - R[1] -1 > 0
14 6 T[i + R[1] + 1] = T[i - R[i] - 1)
15 + R[i];
16 if(i + R[1] > p){
17 p =1+ R[il];
18 X = 1i;
19 }
20 ans = max(ans, R[1]);
21 }
22| printf("%d\n", ans);
23 return 0;
24|}
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#include "../header.cpp"
int min_pos(const vector<int> &a) {
int n = a.size(), i = 0, j
while (1 < n & j < n & k
int u = a[(i + k) % n],v
intt=u>v?21: (ucx<
if (t = 0) k +; else {
if (t >0) 1 +=k + 1;
if (i 3) J+
k = 0;
}
}

return min(i, j);

nS {
al(j
? -1

< A

else j

}

1, k

:0;

+ k) % nl;
1 0);

+= k + 1;

8.5 [EINXBE&I

#include "../header.cpp"
namespace PAM{
const int SIZ = 5e5 + 3;
int n, s, F[SIz], L[SIz], D[SIz];
int M[SIZ][MAXM];
char S[SIZ];
void init(){
s[e] = '#', n = 1;
F[s
F[s

-1, D[o]
0, D[1]

void extend(int &last, char c){
S[+ n] = c;
inte=c- 'a', a =
while(c = S[n - 1 -
if(M[alle]l){

last = M[al[e];
} else {
int cur = M[a][e] = + s;
Llcur] = L[a] + 2;
if(a = 0){
Flcur] = 1;
} else {
int b = F[a];
while(c = S[n - 1 - L[b]])
b = F[bl;
Flcur] = M[bl[el;

last;
L[all) a =

}
Dlcur] = D[F[cur]] + 1, last

Flal;

= cur;
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8.6 SRk
8.6.1 ZASXESRIKRTTR

8.7 [EL&ENA (f&518)

1|#include

.. /header.cpp"
int n, m, A[MAXN], B[MAXN], C[MAXN], R[MAXN],
P[MAXN], Q[MAXNI];
char S[MAXN];
int main(){
scanf("%s", S), n =
for(int 1 = 0;1i < n;
for (int k = 1;k <
for(int 1 = 0;1 < n;+ 1){
Qlil = ((i +k>n-1) 2 0 :
P[i] = R[i];
m = max(m, R[i]);

256;

rlen(S), m =
= S[il;

st
+ 1) R[1i]
n;

n;
R[i + k1);

}
#define fun(a, b, c) \
memset(C, 0, sizeof(int) * (m + 1)); \
for(int i i < n;+ i) Cl[a] += 1; \
for(int i i < my+ i) C[i] += Cc[i - 11; \
for(int i 1;1 = 0;-- i) c[-- Ccl[al] = b;
fun(Ql , 1, B)
fun(P[B[i]], B[i], A)
#tundef fun
int p = 1; R[A[Q]] = 1;
for(int 1 = 1;1 < n - 1;+ 1){
bool f1 = P[A[i]] = P[A[i - 1]];
bool f2 = Q[A[i]] = Q[A[i - 11];
R[A[i]] = f1 & f2 ? R[A[i - 1]] :
}
if (m
}
for(int 1 = 0;1 < n;+ 1)
printf("%u,", A[i] + 1);
return 0;

TR
H S RS

;i
;i
i ]

=

= p;

n) break;

}

8.8 [G&EH (SAIS)

#include "../header.cpp"

#define LTYPE 0

#tdefine STYPE 1

void induce_sort(int n, int S[], int T[], int
m, int LM[], int SA[], int C[]){
vector <int> BL(n), BS(n), BM(n);
fill(SA, SA + n, -1);

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

#
BM[i] = BS[i] = C[i] - 1;
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BL[il] =i =070 : Cc[i - 1];
for(int i =m - 1;i = 0;- i) // mE
LMS & £
SA[BM[S[LM[i]]] -1 = wM[i];
for(int i = 0, p;i <n;+ i) // & L
KAREZWALE
if(SA[1] > 0 & T[p = SA[1] - 1] = LTYPE)
SA[BL[S[pl] +1] = p;
for(int i =n -1, p;i = 0;-—- i) // & S
KA ERHNALE
if(SA[1] > 0 &5 T[p = SA[i] - 1] = STYPE)
} SA[BS[S[pl] --1 = p;
// kKEn, F#H% [0,n), EXxgE -/ TEAH O
// fl4n# N ababa A n=6,S=[12121
0]
void sais(int n, int S[], int SA[]){
vector <int> T(n), C(n), I(n, -1);
T[n - 1] = STYPE;
for(int i = n - 2;i = 0;-—- i){ // # 4 %
Al
T[i] = S[i] = S[i + 1] ? T[1 + 1] : (S[1i]
< S[i + 1] ? STYPE : LTYPE);
}
for(int i = 0;1i < n;+ i) /] G K
C[S[i]] +;
for(int i = 1;1 < n;+ 1) // B4 B
cl[i] += c[i - 1]1;
vector <int> P;
for(int i = 0;1i < n;+ i){ // 4t LMS &
%
if(T[i] = 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> S@(m), SA0(m);
for(int i = 0, x, y = -1;1 < n;+ 1i){
if((x = I[SA[i]]) # -1){
if(tot = 0 || P[x + 1] - P[x] # P[y +
1] - PlyD)
tot ++;
else for(int pl1 = P[x], p2 =
Ply + 1];+ pl, + p2){
if((s[p1] << 1 | T[p1l) ## (S[p2] «< 1
| T[p21)){

tot ++; break;

Plyl;p2 <

48 }

49 }

50 So[y = x] = tot - 1;

51

52 }

53| if(tot = m){

54 for(int i = 0;1 < m;++ 1)

55 SAQ[SO[il] = i;

56| } else {

57 sais(m, S0.data(), SA@.data());

58| }

59| for(int i = 0;i < m;+ 1)

60 So[i] = P[SAQ[i]];

61| induce_sort(n, S, T.data(), m, S0.data(), SA
, C.data());

62|}

63|int S[MAXN], SA[MAXN], H[MAXM], G[MAXMI;

64
65
66

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

A WN =
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int main(){

intn =0, t =0, m= 256;

for(char c = cin.get();isgraph(c);c = cin.
get()){
Sln +] = c;
Hlc] +;

}

for(int i = 0;1i < m;+ i){
t += UH[i], G[i] = t;

}

for(int 1 = 0;1 < n;+ 1){
S[i] = G[S[il];

sais(n + 1, S, SA);

for(int i = 1;i < n;+ i){
cout << SA[i] + 1 << ".";

}

return 0;

8.9 I XE&RBI (BL)

#include "../header.cpp"
namespace SAM{
const int SIZ = 2e6 + 3;
int M[SIZ][MAXM], L[SIz], F[SIz], S[Siz], s
=0, h = 25;
void init(){ F[0] = -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[p][el)
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M[plle]l = cur, p = F[pl;
if(p = -1){

Flcur] = 0;

} else {
int q = M[pllel;
if(L[p]l + 1 Llq1){
Flcur] =
} else {
int clone =
L[clone] =
for(int i
M[clone]
while(p #
M[plle] =
Flcur]l = Flq
}

}
last =

}
}
namespace Trie{
int M[MAXN][MAXM], O[MAXN], s, h = 25;
void insert(char *S);
void build_sam(){
queue <int> Q; Q.push(0);
while(!Q.empty()){
int u = Q.front(); Q.pop();
for(int i = 0;1 < h;+ 1){
char c = i + 'a';
if(MLul[iD){
int v = M[ul[i];
o[v] = o[ul;
SAM :: extend(O[v], c);
Q.push(v);

Flql;

I—|II

L[
0
i]
-1
cl
]

cur;

8.10 [ X/E&BEmNl (1£4)

#include "../header.cpp"
namespace SAM{
int M[MAXN][MAXM],
1, s =0, h =25;
void init(){
F[o] = -1, s =

L[MAXN], F[MAXN], S[MAXN

0;

[/ BREANFHFHEH K last # %
void extend(int &last, char c){

9 int e = c - 'a';
10 1f(M[1ast][e]){
11 int p = last;
12 int q = M[last][e];
13 if(L[gq] = L[last] + 1){
14 last = q;
15 } else {
16 int clone = + s;
17 L[clone] = L[p] + 1, Fl[clone] = F[ql;
18 for(int i = 0;1 < h;+ 1)
19 M[clonel[i] = M[q][i];
20 while(p #= -1 & M[plle] = q)
21 M[pl[le] = clone, p = Flpl;
22 F[q] = clone;
23 last = clone;
24 }
25 } else {
26 int cur = ++ s;
27 Llcur] = L[last] + 1;
28 int p = last;
29 while(p % -1 & M[pl[e])
30 M[pllel = cur, p = Flpl;
31 if(p = -1){
32 Flcur] = 0;
33 } else {
34 int q = M[pllel;
35 if(Llp] + 1 = LIql){
36 Flcur] =
37 } else {
38 int clone = + s;
39 L[clone] = L[p] + 1,F[clone] = F[q]l;
40 for(int i = 0;1i < h;+ i
a1 M[clonel[i] = M[ql[i];
42 while(p = -1 & M[plle] = q)
43 M[pl[e]l = clone, p = F[pl;
44 Flcur] = F[q] = clone;
45 }
46 }
47 last = cur;
48 }
49| }
50|}
8.11 R=EHEI
}#1nc1ude " .. /header.cpp"
2\namespace SAM{ \
3| int M[MAXN][MAXM], L[MAXN], F[MAXN], S[MAXN |
\ ], last = 0, s = 0, h = 25;
4| wvoid init(){
5 F[o] = -1, last = s = 0;

OCoO~NOOOTHEWN =
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}
void extend(char c){
int cur = + s, e =c¢c - 'a';
Llcur] = L[last] + 1, S[cur] =
int p = last;
while(p = -1 &6 'M[pllel)
M[p]l[e] = cur, p = Flpl;
if(p = -1){
Flcur] = 0;
} else {
int q = M[pllel;
if(L[p]l + 1 = LIql){
Flcur] =
} else {
int clone = + s;
L[clone] = [p] + 1, F[clone] = F[ql;
S[clone] = 0;
for(int i = 0;1 < h;+ 1)
M[clonel[i] = M[ql[i];
while(p % -1 & M[plle] = q)
M[plle] = clone, p = Flpl;
Flcur]l = F[g] = clone;
}
}
last = cur;
h
}
9 IEJLME
9.1 tfRF
#include "2d.cpp"
struct circ: pp { db r; }; // A ¥
circ circ_i(pp a, pp b, pp ¢) {
db A = dis(a,b), B = dis(a,c), C = dis(a,b);
return {
(axA+b*B+c*C)/ (A+B+0C)),
abs((b - a) x (c -a))/ (A+B+C)
b
YO/ ZEABEAN

circ circ_ 2pp(pp a, pp b){
return {(a + b) / 2, dis(a, b) / 2};
YO/ WEBmEAR

circ circ_3pp(pp a, pp b, pp c) {
pp bc = c - b, ca=a-2c¢, ab=">b - a;
pp o = (b + ¢ - r90(bc) * (ca % ab) / (ca *
ab)) / 2;
return {o, (a - o0).abs()};
Yoo/ ZEBES

circ minimal(vector <pp> V){ // & |\ FH & %
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shuffle(V.begin(), V.end(), MT);
circ c(v[e], 0);
for(int 1 = 0;1 < V.size();+ 1) {
if (dis((pp)C, V[il) < C.r) continue;
C = circ_2pp(Vv[i], v[e]l);
for(int j = 0;j < i;+ j) {
if (dis((pp)C, V[jl) < C.r) continue;
C = circ_2pp(V[il, V[jil);
for(int k = 0;k < j;+ k) {
if (dis((pp)C, V[k]) < C.r) continue;
C = circ_3pp(V[il, V[j1, VIk]);
}
}
}
return C;

}

9.2 “#MNE
9.2.1 @&

B n DR, TRIET =R dhgk, ZRIRE— M
LR RN, X2 IAEHRRAR,

#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,bs=
} else {
a= _a, b= _b;
I3

}
b
struct Node {
int x, vy;
}P[MAXN];
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.Xx < B.x;
}

const Frac intersect(Node A, Node B){
int a = B.y - A.y;
int b = A.x - B.x;

58
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assert(b %= 0);
if(b < 0){

a = -a,
I3

return Frac(a, b);

b = -b;

bool F[MAXN];
int main(){
int TT;
cin > TT;
while(TT -- ){
int n;
cin >> n;
int maxx = -1e9, minx = 1e9;
for(int i = 1;1 < n;+ 1){
auto &[x, y] = P[il;
cin > x > vy;
F[i] = false;

sort(P + 1, P+ 1 + n);

vector <int> Q1, Q2, Q;

// Q1 #HHEEMRE, Q #ET N E

for(int i = 1;1 < n;+ 1){
auto &[x, yl] = P[il;
if(Ql.size() < 1){

Ql.push_back(i);

} else {

while(Ql.size() = 2){
auto &[x1, y1] = P[Q1i[Q1.
size() - 111;
auto &[x2, y2] = P[Q1i[Q1.
size() - 211;
long long cmp = 111 = (y -

y1) * (x1 - x2) - 111 =
(x = x1) * (y1 - y2);
if(cmp > 0){
Ql.pop_back();
} else break;
}
Ql.push_back(i);

if(Q2.size() < 1){
Q2.push_back(i);
} else {

while(Q2.size() = 2){
auto &[x1, y1] = P[Q2[Q2.
size() - 111;
auto §[x2, y21 = P[Q2[Q2.

size() - 211;
long long cmp = 111 * (y -
y1) * (x1 - x2) - 111 *
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(x = x1) * (y1 - y2);
if(cmp < 0){
Q2.pop_back();
} else break;

I3
Q2.push_back(i);
}
}
Q = Q1;
for(int i = Q2.size();i = 0;1 --){

if(i # Q2.size())
Q.push_back(Q2[i - 11);

long long area = 0;

int x0 = P[Q[0]].x;

int yo = P[Q[0]].y;

for(int 1 = 1;1 + 1 < Q.size();+ 1){
auto &[x1, y1] = P[Ql[ ill;
auto &§[x2, y2] = P[Q[i + 1]11;
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 <
ok = true;
maxx = max(maxx, P[1].x);

n;+ i) if('FL1]){

minx = min(minx, P[1].x);
}
if(lok){
cout << -1 << "\n";
continue;

}

vector <int> L1;

vector <int> L2;

// L1 #EN kx + b T E

for(int i = 1;i < n;+ i) if('F[i]){

auto &[k, bl = P[i];
if(!L1.empty() & k = P[L1.back()
1.x)
continue;
while(L1l.size() = 2){
auto &§P1 = P[L1[L1.size() -
111;
auto &§P2 = P[L1[L1.size() -
211;
Frac i1 = intersect(P1, P[i]);

Frac 12 = intersect(P2, P[i]);
if(i1 < 12){
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119
120
121
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124
125
126

127
128
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130

131
132
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135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
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L1.pop_back();
} else break;

}
L1.push_back(i);

}
// L2 N kx + b 4 b E
for(int i = n;i = 1;-- i) if(!F[i]){

auto §[k, b] = P[i];
if(1L2.empty() 66 k = P[L2.back()
1.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(il1 < i2){

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[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[1 + 1]];

E2.push_back(intersect(P1, P2));
}
long long ans = 0;
for(int 1 = 0;1 + 1 < Q.size();+ 1){
auto &[x1, y1] = P[qQ[i 11;
auto &[x2, y2] PlQ[i + 11];
long long w = 111 * x2 * y1 - 111
* X1 *x y2;
int A = y2 - yi1;
int B = x1 - x2;
int x = 0, y = 0;
if(B = 0){
if(A > 0){
X = minx, y =
} else {

0;

165
166
167
168
169
170
171
172
173

174
175
176
177
178
179
180
181
182
183
184

185
186
187
188
189
190
191

192
193
194
195
196
197
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-
- o

12

X = maxx, y = 0;
}
} else
if(B < 0){
Frac K =
int p = 0;
for(int k = 20;
int pp = p
if(pp < E1.
1 < K
p = pp;
}

P[L1[p]l].x;
P[L1[pl].y;

Frac(-A,

w —=
\V

}

X

y
} else {
Frac K = Frac( A,
int p = 0;
for(int k = 20
int pp = p
if(pp < E2.
1 < K){
p = pp;

B);

rk 2 0;__ k){
| 1 << k;
size() & E2[pp

i

P[L2[p]].x;
P[L2[p]].y;

< X

}
ans = max(ans, area - (w + 111 * A
* X + 111 * B * y));
}
// cerr << "ans =
cout << ans << "\n";

<< ans << endl;

}

return 0;

9.3 Delaunay = %5

// From Let it Rot.
#include "2d.cpp"
using Q = struct Quad x*;
const pp arb(LLONG_MAX, LLONG_MAX);
struct Quad {
Q rot, o; pp p = arb; bool mark;
pp& F() { return r() — p; }
Q5 r() { return rot—rot; }
Q prev() { return rot—o—rot; }
Q next() { return r()—prev(); }
} *H;
11 cross(pp a, pp b, pp ¢) {

EER LR T

13
14
15
16
17

18
19

20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

44
45
46
47
48

49
50
51
52
53
54
55

56

}

//p £EE a,
bool incirc(pp p, pp

}
Q

}

return (b - a) * (c - a);

b, ¢ 4~# & ¥

a, pp b, pp c) {

i80 p2 = p.norm(), A = a.norm() - p2, B = b.
norm() - p2, C = c. norm() - p2;

a=a-p,b=b-p, c=c-p;

return (a * b) * C+ (b x c) * A+ (c * a) *
B > 0;

link(pp orig, pp dest) {

Qr =H7?H: new Quad{new Quad{new Quad{new
Quad{o}}}};

H=r 2> 0;r > r() » r() =

for(int 1 = 0;1 < 4;++ 1)
r=r = rot, r = p = arb,
r >0=181?r:r = r();

r - p = orig, r = F() = dest;

return r;

void splice(Q a, Q b) {

}

Q conn(Q a,

}

swap(a = 0o = rot > o, b > 0 = rot —o);
swap(a = o, b = 0);

Qb) {

Q q = link(a = F(), b = p);
splice(q, a = next());
splice(q — r(), b);

return q;

pair<Q, Q> rec(const vector<pp> &s){

int N = size(s);
if(N < 3) {
Q a = link(s[@], s[1]), b = link(s[1], s.
back());
if(N = 2) return {a, a = r()};
splice(a = r(), b);
11 side = cross(s[@], s[11, s[2]);
Q ¢ = side ? conn(b, a) : 0;
return { side <0 ? ¢ » r() : a,
?2c:b—>r()};

side < 0

#tdefine H(e) e = F(), e = p

#define valid(e) (cross(e—F(),

H(base)) > 0)

int half = N / 2;

auto [ra, Al=rec({s.begin(), s.end()-half});

auto [B, rbl=rec({s.end() - half, s.end()});

while((cross(B — p, H(A)) <0 &6 (A=A >
next())) Il (cross(A — p, H(B)) > 0 & (B

=B = r() = 0)));
Q base = conn(B — r(), A);




57
58
59
60
61
62

63
64
65
66
67
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69
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75
76
77
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87
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if(A - p ra > p) ra
if(B = p rb = p) rb
#define DEL(e, init, dir) \
Q e = init — dir; \
if(valid(e)) \

base — r();
base;

for(;incirc(e — dir — F(), H(base), e —
FO));) {0\
Qt=-e = dir; \
splice(e, e = prev()); \
splice(e = r(), e = r() - prev()); \
e >0=H, H=19¢, e = t; \
}
for(;;) {
DEL(LC, base — r(), o);
DEL(RC, base, prev());
if(!'valid(LC) & !valid(RC)) break;
if(!valid(LC) || (valid(RC) & incirc(H(RC
), H(LC))))
base = conn(RC, base — r());
else
base = conn(base — r(), LC = r());
}
return {ra, rb};
}
// REET ML= A
vector<pp> deluanay(vector<pp> a){
if((int)size(a) < 2) return {};
sort(a.begin(), a.end()); // unique
Q e = rec(a).first;
vector<Q> q = {e};
while(cross(e > o = F(), e > F(), e = p)
<0)e=e > o;
#tdefine ADD { Q ¢ = e; do { ¢ —» mark = 1; a
.push_back(c — p); q.push_back(c — r()),
c =c = next(); } while(c 5= e); }
ADD; a.clear();
for(int qi = 0;qi < size(q);)
if(!(e = qlqi+]) — mark) ADD;
return a;
}

9.4 HEOE (FFEMER)

#include "2d.cpp"

struct Hull {
set<pp> S;
using Iter = set<pp>::iterator;
long long ans = 0;
long long area(pp a, pp b, pp ¢) {

return llabs((b - a) * (c - a));

}

10
11

12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

OCoO~NOOOTA, WN -

Iter remove_dir(Iter it, bool dir, pp x){
Iter nxt;
while (dir ? (it % S.begin() & (nxt =
prev(it), 1)) : ((nxt = next(it)) # S.
end())) {
if (((*#1it - #nxt) * (x - *it) < 0) =
dir) break;
ans += area(*xnxt, *it, x), S.erase(it),
it = nxt;
I3

return it;
}
void insert(pp x){

if (S.empty()){ S.insert(x); return; }

auto r = S.lower_bound(x);

if (r = S.end()) {
remove_dir(prev(r), 1, x);
S.insert(x);

} else if (r = S.begin()) {
remove_dir(r, 0, x);
S.insert(x);

} else {
auto 1 = prev(r);
if (((*r - *1) * (x - *1)) < 0)

return; // #& ™ 4 4l
ans += area(xl, *r, x);
remove_dir(1l, 1, x);
remove_dir(r, 0, x);
insert(x);

1
r
S.
}

}
b

9.5 FFMER

// From Let it Rot
#include "2d-lines.cpp"
vector<pp> HPI(vector<line> vs) {
auto cmp = [J(line a, line b) {
return paraS(a, b) ? dis(a) < dis(b)
::cmp(pp(a), pp(b));

sort(vs.begin(), vs.end(), cmp);
int ah = 0, at = 0, n = size(vs);
vector<line> deq(n + 1);
vector<pp> ans(n);

deq[0] = vs[o];
for(int 1 = 1;1 < n;+1i) {
line o = i < n ? vs[i] : deql[ah];

if(paraS(vs[i - 1], o)) continue;
// maybe <

17

18
19
20

21
22
23
24
25
26
27
28

CoO~NOOOGO S WN =

while(ah < at &5 check(deq[at - 1], deqlat
1, 0) < 0)
-- at;

if(i %= n)

while(ah < at &5 check(deq[ah], deql[ah +
1], o) < 0)
+ ah;

if('is_parallel(o, deq[at])) {
ans[at] = o & deq[at], deq[++at] = o;

I3

if(at - ah < 2) return {};
return {ans.begin() + ah, ans.begin() + at};

}

9.6 4LRER

// From Let it Rot
#include "2d.cpp"
struct line : pp {
db z; //a*x+bxy+c(=o0r >0
line() = default;
line(db a, db b, db c): pp{a, b}, z(c){}
// AHTHE a > b AM0KH
line(pp a, pp b): pp(r9a(b - a)), z(a * b){}
db operator()(pp a) const { // ax + by + ¢
return a % pp(xthis) + z;
}
line vertical() const {
return {y, -x, 0};
Y // i 0 W EHEL%
line parallel(pp o) {
return {x, y, z - this — operator()(o)};
}}Niiom¥ﬁ&
pp operator & (line x, line y) { // k=
return pp{
pp{x.z, x.y} » pp{y.z, y.y},
ppix.x, x.z} * pp{y.x, y.z}
P/ -(pp(x) * pp(y));
Y/ O REWRAKEREZEBR A, res.y FERBRKE
pp project(pp x, line V{ // # ¥
return x - pp(l) * (1(x) / l.norm());

}
pp reflact(pp x, line UV){ // #

return x - pp(l) * (1(x) / l.norm()) * 2;
}

db dis(line 1, pp x = {0, o}){ // A min®
return 1(x) / l.abs();
}

bool is_parallel(line x, line y){ // # # ¥ 17
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35| return equal(pp(x) * pp(y), 0);

36|}

37|bool is_vertical(line x, line y){ // # # & &
38| return equal(pp(x) % pp(y), 0);

39|}
40|bool online(pp x, line 1) { // H B EE %
41| return equal(l(x), 0);
42|}
43|int ccw(pp a, pp b, pp ¢) {
44| int s = sign((b - a) * (c - a));
45| if(s = 0) {
46 if(sign((b - a) % (¢ - a)) = -1)
47 return 2;
48 if((c - a).norm() > (b - a).norm() + EPS)
49 return -2;

50 1}

51 return s;

52}

53|db det(line a, line b, line c) {

54| ppA=a, B=b, C=c;

55| return c.z * (A * B) + a.z *x (B * C) + b.z *

(C * A);
56|}
57|db check(line a, line b, line c¢) { // sgn same
as c(a & b), 0 if error
58| return sign(det(a, b, c)) * sign(pp(a) * pp(
b));

59}

60 |bool paraS(line a, line b) { // % 4 [F #

61| return is_parallel(a, b) & pp(a)%pp(b) > 0;
62|}

9.7 IR

1|#include "2d.cpp"

2 |namespace DSU{

3 const int MAXN = le5 + 3;

4 int F[MAXN];

5 int getfa(int u){

6 return u = F[u] ? u : F[u] = getfa(F[

ul);

7 }

8|}

9 |namespace Dual{

10 const int MAXN = 1le5 + 3;

11 const int MAXM = 1le5 + 3;

12 int A[MAXM], B[MAXM], W[MAXM], I[MAXM], n,

m;

13 int outer;

14 bool cmp(int a, int b){

15 return W[a] < W[b];

16
17
18
19

20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

}
vector <pair<int, int> > E[MAXN];
const int MAXT = 20 + 3;

int F[MAXN][MAXT], G[MAXN][MAXT], D[MAXN],
h = 20;
void dfs(int u, int f){
D[ul = D[f] + 1;
for(int i = 1;i < h;+ 1)
Flulli] = F[F[ulli - 211[1 - 1],
G[ulli] = max(G[ulli - 1], G[F[ull
i- 11101 - 11);
for(auto &[v, w] : E[u]) if(v == f){
GLv][o] = w;
FLvl[o] = u;
dfs(v, u);
}
I3
void build(){
for(int i = 1;1 < n;+ 1)
DSU :: F[i] = 1i;
for(int i = 1;i < mj+ i)
I[l] =1,
sort(I +1, I + 1+ m, cmp);
for(int 1 = 1;1 < m;+ 1){
int a = A[I[i]];
int b = B[I[i]];
int w = W[I[1]];
int fa = DSU :: getfa(a);
int fb = DSU :: getfa(b);
if(fa #= fb){
DSU :: F[fa] =
E[a].push_back({b, w});
E[b].push_back({a, w});
}
}
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)

if(D[F[ul[i]] = D[vI){

ans = max(ans, G[ul[il]);
u = F[ulli];
}
if(u = v) return ans;
for(int i = h;i > 0;-—- 1)

if(FLulli]l = FIvI[iD{
ans = max(ans, G[ul[il);

65
66
67
68
69
70

72
73
74
75
76
7
78
79
80
81
82

83
84
85
86

87
88
89

90

91
92
93
94
95

101

102
103
104
105

ans = max(ans, G[v][il]);
u = Flulli];
} v = F[vI[il;
ans = max(ans, G[ul[0]);
ans = max(ans, G[v][0]);
return ans;
}
}
namespace Planer{
const int MAXN = 1e5 + 3 + 3;
const int MAXE = 2e5 + 3;
const int MAXG = 1e5 + 3;
const int MAXQ = 2e5 + 3;
point P[MAXN];
using edge = tuple<int, int>;
double gety(int a, int b, double x){
return P[al.y + (x - P[al.x) / (P[b].x
} - Pl[al.x) = (P[bl.y - P[al.y);
double scanx;
struct Cmp1{
bool operator ()(const pair<edge, int>
11, const pair<edge, int> 12) const
{
const edge el = 11.first;
const edge §e2 = 12.first;
double hl = gety(get<0>(el), get
<1>(el), scanx);
double h2 = gety(get<0>(e2), get
<1>(e2), scanx);
return hl < h2;
b
b
struct Cmp2{
bool operator ()(const pair<edge, int>
11, const pair<edge, int> 12) const
{
if(11.second = 12.second)
return false;
const edge el = 11.first;
const edge §e2 = 12.first;
vec vl = P[get<1>(el)] - P[get<0d>(
el)l];
vec v2 = P[get<1>(e2)] - P[get<0>(
e2)];
if(sign(vl.y) # sign(v2.y)){
return vi.y > 0;
} else {
return sign(mulx(vil, v2)) =
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106 } findleft(l, r); 200 T.clear(), Q.clear(), S.clear();
107 }; 154 auto [a, bl = e2; 201 for(int i = 1;1 < qg;+ i){
108 }; 155 1[id2] = polys; 202 Q.push_back(make_pair(X[i], i));
109 vector <pair<edge, int> > E[MAXN]; 156 G[polys].push_back(id2]|203
110 vector <int> G[MAXG]; ); 204 for(int i = 1;i < polys;+ i){
111 int L[MAXE], R[MAXE], W[MAXE], n, m, g, o;|157 1=r; 205 for(auto e : G[il]){
112 double theta; 158 r = b; 206 int u = L[e];
113 int outer; 159 } 207 int v = R[e];
114 void rotate(){ 160 } 208 if(P[ul.x > Plv].x){
115 srand(time(0)); 161 } 209 T.push_back(make_pair(P[v
116 theta = PI * rand() / RAND_MAX; 162 } ]1.x + le-5, e));
117 } 163 for(int i = 1;i < polys;+ 1){ 210 T.push_back(make_pair(P[u
118 int add(double x, double y){ 164 double area = 0; 1.x - le-5, -e));
119 srand(time(0)); 165 for(int j = 0;j < G[il.size();+ Jj|211 }
120 P[+ n] = rotate(vec(x, y), theta); ) 212 }
121 return n; 166 area += mulx(P[L[G[i][j1]11, P[|213 }
122 } RIG[iI[3111); 214 sort(T.begin(), T.end());
123 int link(int u, int v, int w){ 167 } 215 sort(Q.begin(), Q.end());
124 + m; 168 if(area < 0) 216 int p1 = 0, p2 = 0;
125 E[ul.push_back({{u, v}, + o}); 169 outer = i; 217 scanx = -1e9;
126 L[o] = u, R[o] = v, W[o] = w; 170 } 218 Cmpl CMP;
127 E[v].push_back({{v, u}, + o}); 171 } 219 while(pl < Q.size() |l p2 < T.size()){
128 L[o] = v, R[o] = u, W[o] = w; 172 void dual(){ 220 // for(auto itl = S.begin(), it2 =
129 return m; 173 Dual :: n = polys; next(S.begin()); it2 = S.end()
130 } 174 Dual :: m = 0; s itl, ++ it2)
131 int I[MAXE]; 175 for(int 1 = 1;1 < m;+ 1){ 221 // assert(CMP(*it1, *it2));
132 int polys; 176 int u = I[2 x i - 1], v = I[2 * i |2 double x1 = pl1 < Q.size() ? Q[p1l.
133 pair<edge, int> findleft(int 1, int r){ 1, w=w[2 % il; first : 1e9;
134 auto it = lower_bound(E[r].begin(), E[|177 if(u = outer || v = outer) 223 double x2 = p2 < T.size() ? T[p2].
rl.end(), make_pair(edge(r, 1), 0), |178 w = 1e9L + 1; first : 1e9;
cmp2()); 179 + Dual :: m; 224 scanx = min(x1, x2);

135 if(it = E[r].begin()) 180 Dual :: A[Dual :x m] = u; 225 if(equal(scanx, x1)){
136 return E[r].back(); 181 Dual :: B[Dual :: m] = v; 226 auto &x = X[Q[p1].second];
137 else 182 Dual .. W[Dual .. m] = W, 227 auto 8-y = Y[Q[pl].second];
138 return *(it - 1); 183 } ) 228 auto &8z = Z[Q[p1].second];
139 } 184 Dual :: build(); 229 Pln + 1] = point(-1e9, y);
140 void leftmost(){ 185 Dual :: outer = outer; 230 P[n + 2] = point( 1e9, y);
141 for(int i = 1;i < n;+ i){ 186 } _ . 231 auto it = S.lower_bound({{n +
142 sort(E[i].begin(), E[i].end(), 187 set <pair<edge, int>, Cmpl> S; 1, n + 2}, 0});

cmp2()); 188 vector <pa}r<doub1e, int> > T; 232 if(it = S.end())
143 } 189 vector <pair<double, int> > Q; 233 z = outer;
144 for(int p = 1;p < n;+ p){ 190 double X[MAXQ], Y[MAXQI; 234 else
145 for(auto &[el, id1] : E[pl){ 191 int Z[MAXQl; 235 z = it — second;
146 auto §[x, y] = el; 192 int ask(double x, double y){ 236 ++ pl;
147 ifF(11[1d11){ 193 =+ q; 237 }
148 int 1 = x; 194 point p = rotate(vec(x, y), theta); 238 if(equal(scanx, x2)){
149 int r = y; 195 X[q] = p.x; 239 int g = T[p2].second;
150 I[id1] = + polys; 196 Ylql = p.y; 240 if(g > 0){
151 G[polys].push_back(id1); |197 return g; 241 assert(!S.count({{L[g], R[
152 while(r # p)i 98] ) gl}, Ilelh);
153 auto [e2, id2] = 199 void locate(){ 242 S.insert({{L[g], RI[gl}, Il




243
244
245

246

247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

Harbin Institute of Technology— Dolls in Pseudo Paradise

9 EJLMA

Page 41 of 44

gl});
} else {
g = -8;
assert( S.count({{L[g], RI
glt, Ilgl}));
S.erase ({{L[g], R[gl}, Il
gl});
+ p2;
}
}
}

} .

const int MAXN = 1e5 + 3;

int A[MAXN], B[MAXN];

int main(){

#ifndef 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;1 < n;+ 1){
double x, y;
cin > x > vy;
Planer :: add(x, y);
}
for(int 1 = 1;1 < m;+ 1){
int u, v, w;
cin > u > v >> w;
Planer :: link(u, v, w);
}
Planer :: leftmost();
Planer :: dual();
cin > q;
for(int i = 1;i < q;+ 1i){
double a1, b1, a2, b2;
cin >> al > bil;
A[i] = Planer :: ask(al, bl);
cin >> a2 > b2;
B[i] = Planer :: ask(a2, b2);
}
Planer :: locate();
for(int i = 1;i < q;+ 1)
A[i] = Planer Z[A[i]1],
B[i] = Planer Z[B[il];
for(int i = 1;i < q;+ i){
int ans = Dual :: solve(A[i], B[i]);
cout << ans << endl;
}
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return 0;

}

9.8 Voronoi

// From Let it Rot
#include "2d-lines.cpp"
vector<line> cut(const vector<line> & o, line
1) {
vector<line> res;
int n = size(o);
for(int 1 = 0;1 < n;+1) {
line a = o[i], b = o[(i + 1) % nl, c = o[(
i+2)%n];
int va = check(a, b, 1), vb = check(b, c,
1);
if(va
0))
res.push_back(b);
if(va = 0 & vb < 0)
res.push_back(1l);
t

return res.size() <
Y/ A
line bisector(pp a, pp b) {return line(a.x - b
.X, a.y - b.y, (b.norm() - a.norm()) / 2); }
vector<vector<line>> voronoi(vector<pp> p) {
int n = p.size(); auto b = p;
shuffle(b.begin(), b.end(), MT);

>0 |l vb>0 || (va 0 & vb =

2 ? vector<line>{}:res;

const db V = 1e5; // ##E K/, & 3
vector<vector<line>> a(n, {
{ vV, 0, V % V}, {@, V, V % V},

{_Vr @1 vV o*x V}y {Qr _Vr vV o*x V}r

});
for(int 1 = 0;1 < n;+1) {
for(pp x : b) if((x - pl[il).abs() > EPS){

a[i] = cut(alil, bisector(pl[il, x));
}

}
return a;
}
9.9 4EEGA

#include "../header.cpp"

const db EPS = 1e-9, PI = acos(-1);

bool equal(db a, db b){ return fabs(a - b) <
EPS; }

int sign(db a){ if(equal(a, 0)) return 0;
return a >0 ? 1 : -1;}

db sqr(db x) { return x * x; }

6|struct v2{ // — % H &

71 db x, y;

8| v2(db _x =0, db _y = 0) : x(_x), y(_y){}

9| db norm() const {return (x * x + y *x y);}

10| db abs() const {return sqrt(x *x x + y * y);}

11| db arg() const {return atan2(y, x); }

12|};

13 |bool operator =(v2 a, v2 b){

14| return a.x = b.x & a.y = b.y;

15|}

16 |bool operator < (v2 a, v2 b){

17 return a.x = b.x ? a.y < b.y : a.x < b.x;

18|}

19|v2 r90(v2 x) { return {-x.y, x.x}; }

20|v2 operator +(v2 a, v2 b){

21| vreturn {a.x + b.x, a.y + b.y}; }

22|v2 operator -(v2 a, v2 b){

23| return {a.x - b.x, a.y - b.y}; }

24|v2 operator x(v2 a, db w){

25| return {a.x * w, a.y * w}; }

26|v2 operator /(v2 a, db w){

27| return {a.x / w, a.y / w}; }

28|db operator *(v2 a, v2 b){ // X, b >a %
#

29| return a.x * b.y - a.y * b.x; }

30|db operator %(v2 a, v2 b){ // 4

31| return a.x * b.x + a.y * b.y; }

32|bool equal(v2 a, v2 b){

33| return equal(a.x, b.x) & equal(a.y, b.y);

34|}

35|using pp = v2;

36 |pp rotate(pp a, db t){

37| db c = cos(t), s = sin(t);

38| return pp(a.x * ¢ - a.y * S, a.y * C + a.X *

s);

39|}

40|db dis(pp a, pp b){

41| return (a - b).abs();

42|}

43|int half(pp x){ // # 1 N arg = \pi

44| return x.y < 0 || (x.y = 0 & x.x < 0);

45|}

46|// int half(pp x){return x.y < -EPS || (std::
fabs(x.y) < EPS & x.x < EPS);}

47 |bool cmp(pp a, pp b) { // arg a < arg b

48| return half(a) = half(b) 2 a * b > 0 : half

(b);
49|}
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1|#include "../header.cpp"

2|struct Node{int id, a, b, c;}A[MAXN], B[MAXNI;

3|bool cmp(Node a, Node b){

4| return a.a = b.a ? (a.b = b.b ? (a.c = b.
c ? a.c < b.c:a.id < b.id) : a.b < b.b)
: a.a < b.a;

5[}

6|int K[MAXN], H[MAXN], n, m, D[MAXM];

7 |namespace BIT{

8| void modify(int x, int w); // ## m

9| void query(int x, int &r);

10|}

11|using BIT :: modify, BIT :: query;

12|void cdq(int 1, int r){

13| if(l == r){

14 int t =1+ 1r > 1;

15 cdqg(l, t), cdg(t + 1, r);

16 intp=1,qg=t+1, u-=71;

17 while(p < t 6 q < r){

18 if(Alpl.b < A[ql.b)

19 |modify(Alpl.c, 1), Blu +1 = Alp +1;

20 else

21 Alg +1;

22
23
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10 Hft
10.1 &HERIK

#include "../header.cpp"
// Li: z JJL¥F; Ri: #ILF
int n, L[MAXN], R[MAXN], A[MAXNI;
void build(){
stack <int> S; A[n + 1] = -1e9;
for(int 1 = 1;1 < n + 1;+ 1){
int v = 0;
while(!S.empty() & A[S.top()] > A[i]){
auto u = S.top();
R[ul = v, v = u, S.pop();

L[i] =
}

v, S.push(i);
}

10.2 CDQ 978
10.2.1 {5

B =TT (ai,bi,c;), KR f(i) = >ojla; <
a; Nbj <b; Aej <elo

quer¥(A[q].c, K[A[q].id]), B[u +] =

while(p <
Alp +1;

t) modify(Alpl.c, 1), Blu +] =

24
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1|#include "

10 HAth
while(q < r) query(A[ql.c, K[A[qgl.id]), B
[u =] = Alq +1;
up(l, t, i) modify(A[il.c, -1);
up(lr r, i) A[i] = B[i];
}

}
int main(){

n = qread(), m = qread();
up(1, n, i) A[i].id = i, A[i].a = qread(), A
[i].b = gread(), A[i]l.c = qread();
sort(A + 1, A+ 1+ n, cmp), cdq(l, 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[1 +
1].b & A[i]l.c Ali + 1].¢)
K[A[i].id] = K[A[1i + 1].id];
HIK[A[1].id]] ++;
}
up(ey n -
return 0;

1, i) printf("%d\n", H[i]);
}

10.3 HHEATR

// KAl &1 A1 B8y 20K
int getday(int y, int m, int d) {
if(m< 3) — vy, m+= 12;
return (365 * y +vy / 4 -y / 100 + vy / 400
+ (153 * (m -3) +2) /5 +d - 307);
}
//aAm 1l &1 A1 HEER N REH— K
void date(int n, int &y, int &m, int &d) {
n+= 429 + ((4 * n + 1227) / 146097 + 1) * 3
/ 4

y = (4 *n - 489) / 1461, n -=y * 1461 / 4,
m=(5+%n-1)/153, d=n-m=* 153 / 5;
if (--m > 12) m -= 12, ++vy;

}

10.4 misc

#ipragma GCC optimize("Ofast", "unroll-loops")

#ipragma GCC target("sse,sse2,sse3,ssse3,sse4,
popcnt,abm,mmx,avx,avx2")

#ipragma pack(1l) // fF= 0, B = 8

10.5 pbds %

.. /header.cpp"

2|#include <ext/pb_ds/assoc_container.hpp>

3|#include <ext/pb_ds/tree_policy.hpp>

/] #
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#include <ext/pb_ds/priority_queue.hpp> // #

using namespace __gnu_pbds;

// insert, erase, order_of_key, find_by_order,

// [lower|upper] bound, join, split, size

__gnu_pbds:: tree<int, null_type, less<int>,
rb_tree_tag,
tree_order_statistics_node_update> T;

// push, pop, top, size, empty, modify, erase,

// join H & modify & % % 7 #, join & i3

// % ¥ P\ A rc_binomial_heap_tag

__gnu_pbds::priority_queue<int, less<int>,
pairing_heap_tag> Q1, Q2;

10.6 Python %15

import random
random.normalvariate(0.5, 0.1) # F A& & #
1 = [str(i) for i in range(9)] # 7% %
sorted(1l), min(1l), max(l), len(l)
random.shuffle(1l)
1.sort(key=lambda x:x 1,reverse=True)
from functools import cmp_to_key
1.sort(key=cmp_to_key(lambda x,y:(y*1)-(x"1)))
from itertools import *
for i in product('ABCD', repeat=2):
pass # AA AB AC AD BA BB BC BD CA CB CC CD
DA DB DC DD
for i in permutations('ABCD', repeat=2):
pass # AB AC AD BA BC BD CA CB CD DA DB DC
for i in combinations('ABCD', repeat=2):
pass # AB AC AD BC BD CD
for i in combinations_with_replacement('ABCD",
repeat=2):
pass # AA AB AC AD BB BC BD CC CD DD
from fractions import Fraction
a.numerator, a.denominator, str(a)
a = Fraction(0.233).limit_denominator(1000)
from decimal import Decimal, getcontext,
FloatOperation
getcontext().prec = 100
getcontext().rounding = getattr(decimal,
ROUND_HALF_EVEN' )
# default; other: FLOOR, CELILING, DOWN,
getcontext().traps[FloatOperation] = True
Decimal((o, (1, 4, 1, &), -3)) # 1.414
a = Decimal(1<<31) / Decimal(100000)
print(f"{a:.9f}") # 21474.83648
print(a.sqrt(), a.ln(), a.loglo(), a.exp(), a
** 2)
a = 1-2j
print(a.real, a.imag, a.conjugate())
import sys, atexit, io

N
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_INPUT_LINES = sys.stdin.read().splitlines()

input = iter(_INPUT_LINES).__next__

_OUTPUT_BUFFER = io0.StringIo()

sys.stdout = _OUTPUT_BUFFER

Matexit.register

def write():

sys.__stdout__.write(_OUTPUT_BUFFER.

getvalue())

10.7 BRI

export CXXFLAGS='-g, -Wall -fsanitize=address,
undefined -Dzwb -std=gnu++20'

2|mk() { g+ -02 -Dzwb -std=gnu++20 l.cpp —ol; }
3|ulimit -s 1048576
4|ulimit -v 1048576
10.8 BENFEZHK
1|#include " ../header.cpp"
2|db simpson(db (*f)(db), db 1, db r){
3| return (r - 1) / 6 *
4 (F(L) + 4 %« f((L+ 1) /2)+ f(r));
5|}
6|db adapt_simpson(db (*f)(db), db 1, db r, db
EPS, int step){
7] db mid = (1 + r) / 2;
8| db wo = simpson(f, 1, r), wl = simpson(f, 1,
mid), w2 = simpson(f, mid, r);
9| return fabs(wd - wl - w2) < EPS &5 step < 07
10 wl + w2 :
11 adapt_simpson(f, 1, mid, EPS, step - 1) +
12 adapt_simpson(f, mid, r, EPS, step - 1);
13|}

N =

co~NOoOOChW

10.9 1EPHRA
10.9.1 flER

B n MR, 580 MIMEBIR (25, y) B
BN wie WEIRPEE R,

#include " ../header.cpp"

const db TO = 2e3, Tk = le-14, delta = 0.993,
R = 1e-3;

mt19937 MT(114514);

db distance(db x, db y, db a, db b){
return sqrt(pow(a - x, 2) + pow(b - vy, 2));

}

const int MAXN = 1e3 + 3;

db X[MAXN], Y[MAXN], W[MAXN]; int n;

9|db calculate(db x, db y){
10| db gx, gy, a;
11| for(int i = 0;1 < n; +i){
12 a = atan2(y - Y[il, x - X[i]);
13 gx += cos(a) * W[il;
14 gy += sin(a) * W[il;
15
16| return pow(gx, 2) + pow(gy, 2);
17|}
18|db ex, ey, eans = 1el8;
19 |void SA(){
20| db T =T0, x = @0, y = 0, ans = calculate(x,
y);
21| db ansx, ansy;
22| uniform_real_distribution<db> U;
23| while(T > Tk){
24 db nx, ny, nans;
25 nx = x + 2 % (UMT) - .5) * T;
26 ny =y + 2 % (UMT) - .5) = T;
27 if((nans = calculate(nx, ny)) < ans){
28 ans = nans;
29 ansx = X = nx;
30 ansy =y = ny;
31 } else if(exp(-distance(nx, ny, x, y) / T
/ R) > U(MT)){
32 X = nx, y = ny,;
33 }
34 T %= delta;
35
36 if(ans < eans) eans = ans, ex = ansx, ey =
ansy;
37|}
10.10 ¥AfIZS
1|while true; do
2| ./gen > 1.in; ./naive < 1.in > std.out; ./a
< 1.in > 1l.out
3| if diff 1.out std.out; then echo ac; else
echo wa; break fi
4 |done
10.11  fARENIAER
1|#include "../header.cpp"
2|u32 xorshift32(u32 &x){ return
3] x &= x << 13, x = x> 17, x = x <«< 5; }
4|u6s xorshift64(ubs &x){ return
5] X &= X << 13, x = x> 7, x = x «< 17; }
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#include <bits/stdc++.h>
using namespace std;

#define up(1, r,
i < END#Hi;++
#define dn(r, 1,
i > END##i;--

using
using
using
using
using
const
const
const
const
const
using
using
using

164
180
80
u32
ubs
int
164
int
int
int
11

db

1d

i) for(int i = 1, END##ti
i)
i) for(int i = r, END##i
i)
= long long;
= __int128;
= long double;
= unsigned;
= unsigned long long;
INF = 1e9;
INFL = 1e18;
MAXN = 10 + 3, MAXM = 10 + 3;
MOD = 998244353, MD = MOD;
inv2 = (MOD + 1) / 2;
i64;
double;

long double;

int qread();

int power(int a, int b);

int power(int a, int b, int p);
11 gpow(1l a, 11 b);

11 inv(1l x);

mt19937 MT;

ry
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n < | 10 | 100 | 10* | 10* | 10° | 10° | 107 10°% 10° | 10" | 10" | 10" 10" 10" | 10" | 10 | 10" | 10"
max w(n) 2 3 4 5 6 7 8 8 9 10 10 11 12 12 13 13 14 15
max d(n) 4 12 32 64 128 240 448 768 1344 2304 4032 6720 10752 17280 26880 41472 | 64512 | 103680
(n) 4 25 | 168 | 1229 | 9592 | 78498 | 664579 | 5761455 | 5.08¢7 | 4.55¢8 | 4.12¢9 | 3.7¢10 n/In(n)
n= 2 | 3 | 4 | 5 | 6 | 7 | 8 9 10 11 12 15 20 25 | 30 | 40 | 50 | 114
log,ym 0.301 | 0.477 | 0.602 | 0.698 | 0.778 | 0.845 0.903 0.954 1 1.041 1.079 1.176 1.301 1.398 1.477
C(n,n/2) 2 3 6 10 20 35 70 126 252 462 924 6435 184756 5200300 155117520
LCM(1...n) 2 6 12 60 60 420 840 2520 2520 27720 | 27720 | 360360 | 232792560 | 26771144400 1.444e14
P, 2 3 5 7 11 15 22 30 42 56 7 176 627 1958 5604 37338 | 204226 10°
o JHEL: 918733,940649, 923641, 992402371, 903936311, 977499077, 908370375016605079, 973150773996892879, 990191901472122599, 1018 + 3;
o NTT #&£k: 167772161, 1004535809, 2024438830427668481 = 174310137655 x 224 + 1,
ZIRR R Rk RTH, (T BGF; XETAT, S0 o7, 5K IR R
> n k k e n k z k
n - nlz" 2" (In(l—x) nlz"  x¥ e’ -1
By _ (n+l , reRY(sERY _(rEsl Z[k}n!_k!< x ) ’Z{k‘}n!_k!< x )
m m+1 m n m+n-+1 n=0 n=0
k=0 k=0
N " U AVES,
LA KR

ka — fufur1, Zkfk—nfn+2 fura 42 3 Fefuct = S0 = Df+ 2y

k=0

frtk = Fafiosr + fa1fre (S0 fack = fafi1 — faor1fo

def fib(n): # F(n), F(n + 1)
if not n: return (0, 1)
a, b="Ffib(n > 1); c=ax (2 *b-a);d=axa+b=xb
return (d, ¢ + d) if n § 1 else (c, d)

HT4F A %K

$B—3% n PIRESHE k DNESRETTRE
FAR IR AR

BE 80 PREEDE E MEEFEITRE
ERE RIS

> ()

ofi}-3

T M

WA m T (o> pimy) B n HEFIAROE R (7 e
n

()=o)

k=0
DIRER (1, 1, 2, 5, 15, 52, 203, 877, 4140)
n PNICREG XTI FZEL

S s

>
k=0
I
KRR n RSV TN E R R 7 SH0N p(n),

n
(k‘) By, Bpmin =mBy, + Bpy1  (mod p),

(" )1 wren

B(x) = e 1

def penta(k):
return kx(3xk-1)//2
def compute_partition(goal):
= [1]
for n in range(1,goal+1):
p.append(0)
for k in range(1,n+1):
= (-1)**(k+1)
for t in [penta(k), penta(-k)]:
if (n-t) = 0: p[n] = p[n] + cxp[n-t]
return p
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