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Introduction

ZWE jHola!

As one of the teams participating in ICPC, team Veracity considers editing a series of practical
algorithms instrumental. Our captain edited Basic Algorithms for Entrance Examination of Provincial
Delegation for himself and the name stuck. One thousand people can tell one thousand kinds of
ICPC, that is, these pieces of notes (let's call it "BAI" briefly) are edited for ourselves initially. What
should be pointed out is, part of, maybe most of BAI, is written in Chinese up to present. If you
have something to do with BAI, please read license carefully. Please contact with us if itis
necessary.

Teammates are shown following:

TooYoungTooSimp, 1j020, Nonad
I3
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struct FastDiv {
FastDiv() {}
FastDiv(u64 n) : m(n) {
s = std::_1g(n - 1);
X = ((_uintl28_t(1) << (s + 64)) + n - 1) / n;
3
friend u64 operator / (u64 n, FastDiv d) {
return (__uintl28_t(n) * d.x >> d.s) >> 64;
}
friend u64 operator % (u64 n, FastDiv d) { returnn - n / d * d.m; }
u64 m, x; int s;
} mod;

Fastmul

AnAnsn

Tong Tong gm(long Tong a,long long b,Tong Tong mod)
{
Tong long ans=1;
for(;b;b>>=1,a=(a+a)%mod)if(b&1l)ans=(ans+a)%mod;
return ans;

Fastinput
EFYPEES

inTine char nc(Q {
static char buf[100000], * pl = buf, * p2 = buf;
return pl == p2 && (p2 = (pl = buf) + fread(buf, 1, 100000, stdin), pl ==
p2) ? EOF : *pl++;
}
inline int rd() {
char ch = nc(Q); int sum = 0;
while (!(ch >= '0" & ch <= '9"))ch = nc(Q);
while (ch >= '0" & ch <= '"9")sum = sum * 10 + ch - 48, ch = nc(Q;
return sum;

3
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TYTS's multifunctional

inline char getchar(int)

{



static char buf[64 << 20], *S = buf, *T = buf;
if (5 ==T) T = fread(s = buf, 1, 64 << 20, stdin) + S;
return S == T 7 EOF : *S++;
}
template <typename T>
inline typename enable_if<is_integral<T>::value>::type read(T &x)
{
int ch = x =0, f=1;

while (!isdigit(ch = getchar(0))) if(ch == '-'") f = -1;
for (; disdigit(ch); ch = getchar(0)) x = x * 10 + ch - '0';
x *= f;
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Divide and Conquer
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Tarjan (EEEREEDE)
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void tarjan(int u)
{
dfnfu] = Tow[u] = ++idx;
st[top++] = u;
for (Edge cur : G[ul)
if (!dfn[cur.to])
tarjan(cur.to),
Tow[u] = min(low[u], Tow[cur.tol);
else if (!scclcur.to])
Tow[u] = min(low[u], dfn[cur.to]);
if (dfn[u] == Tow[u] && ++cnt)
do scc[st[--top]] = cnt;
while (st[top] != u);

P0J2186/BZ0J1051
BXRA-B5B—-C, WEXRA-C, keEPEZ P mHERERIER

tarjanBEED ERERENE, HENNSRERE—MEHERTREET BN, BN
Tol

#include <cstdio>

inTine int min(int a, int b) { return a <b ? a : b; }

int head[10010], next[50010], to[50010], ecnt;

int dfn[10010], Tow[10010], stk[10010], scc[10010], top, 1idx, scccnt;
bool instk[10010];

int deg[10010];

inline void addedge(int f, int t)



ecnt++;

next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

3
void tarjan(int x)
{
dfn[x] = Tow[x] = ++idx;
instk[stk[top++] = x] = true;
for (int cur = head[x]; cur; cur = next[cur])
if (ldfn[to[curl])
tarjan(to[cur]), Tow[x] = min(Tow[x], Tow[to[cur]]);
else if (instk[to[cur]])
Tow[x] = min(low[x], dfn[to[cur]l]l);
if (dfn[x] == Tow[x])
{
sccent++;
do
{
top--;
scc[stk[top]] = sccent;
instk[stk[top]] = false;
} whiTe (stk[top] !'= x);
}
3
int main(Q
{
int n, m;

scanf("%d%d", &n, &m);
for (int i =0, x, y; i <m; i++)
{
scanf("%d%d", &x, &y);
addedge(x, y);

for (int i = 1; i <= n; i++)
if (ldfn[i])
tarjan(i);
for (int i = 1; 1 <= n; i++)
for (int cur = head[i]; cur; cur = next[cur])
if (scc[i] != scc[to[curl])
deg[scc[i]]++;
int zcnt = 0, id = 0;
for (int i = 1; i <= sccent; i++)
if (deg[i] == 0)
zent++, id = 1;
if (zent !'= 1)
putchar('0');
else
{
int ans = 0;
for (int i = 1; i <= n; i++)
if (scc[i] == id)
ans++;
printf("%d", ans);
3

return O;
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#include <cstdio>

inTine int min(int a, int b) { return a <b ? a : b; }

const int maxn = 110, maxm = 10100;

int head[maxn], next[maxm], to[maxm], ecnt, f[maxn], g[maxn];
inline void addeEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;
3

int dfn[maxn], Tow[maxn], stk[maxn], scc[maxn], scccnt, top, 1idx;
void tarjan(int x)
{
dfn[x] = Tow[x] = ++idx;
stk[top++] = Xx;
for (int i = head[x]; i; i = next[i])
if (ldfn[to[i]])
tarjan(to[i]), Tow[x] = minClow[x], Tow[to[i]]);
else if (!scc[to[il])
Tow[x] = min(low[x], dfn[to[il]);
if (dfn[x] == Tow[x])
{
sccent++;
do
scc[stk[--top]] = sccent;
while (stk[top] != Xx);

3
int mainQ
{
int n;
scanf("%d", &n);
for (int i =1, x; i <= nj; i++)
for (scanf("%d", &x); x; scanf("%d", &x))
addedge (i, x);
for (int i =1; 1 <= n; i++)
if (!dfn[i]) tarjan(i);
for (int 1 = 1; i <= n; i++)
for (int j = head[i]; j; j = next[j])
if (scc[i] != scc[to[j1])
flscc[i]l]l++, glscc[to[jl]]++;
int ansl = 0, ans2 = 0;
if (scccnt == 1)
printf("1\n0");
else
{
for (int i = 1; i <= sccent; i++)
ansl += f[i] == 0, ans2 += g[i] == O;
printf("%d\n%d", ans2, ansl > ans2 ? ansl : ans2);



return 0;
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//tarjan - BCC
void tarjan(int u, int p)

{
dfnfu] = Tow[u] = ++idx;
for (int e = head[u]; e; e = next[e])
if (ldfn[to[e]l])
tarjan(to[e], u), Tow[u] = min(Tow[u], Tow[to[e]]);
else if (to[e] != p)
Tow[u] = min(low[u], dfn[to[el]);
}
POJ3177

B EFEETIMOERNEER, EoEm < &0

#include <cstdio>

inTine int min(int a, int b) { return a <b ? a : b; }

int head[5010], to[20010], next[20010], ecnt, map[5010][5010];
int dfn[5010], low[5010], idx, cnt[5010];

void addedge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;
}
void tarjan(int u, int p)
{
dfnfu] = Tow[u] = ++idx;
for (int e = head[u]; e; e = next[e])
if (ldfn[to[ell)
tarjan(to[e], u), Tow[u] = min(Tow[u], Tow[to[e]l]);
else if (tol[e] !'= p)
Tow[u] = min(low[u], dfn[to[e]l]);
3
int main()
{

int n, m;
scanf("%d%d", &n, &m);
for (int i =1, x, y; 1 <=m; i++)

{
scanf("%d%d", &x, &y);
if (Imap[x][yD)
{
addedge(x, y);
addedge(y, x);
map[x][y] = map[y][x] = true;
}
)

tarjan(l, 0);
for (int i = 1; i <= n; i++)
for (int e = head[i]; e; e = next[e])
if (low[to[e]l] !'= Tow[i])
cnt[Tow[i]]++;
int ans = 0;



for (Gint i = 1; i <= n; i++)

ans += cnt[i] == 1;
printf("%d", (ans + 1) >> 1);
return 0;
3
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#include <cstdio>

#include <cctype>

#include <cstring>

#define cl1z(X) memset(X, 0, sizeof(X))

inTine int max(int a, int b) { return a > b ? a : b; }
inline int min(int a, int b) { return a <b ? a : b; }
inTine void read(int &x)

il

{
int ch = x = 0;
while (l!isdigit(ch = getchar()));
for (; isdigit(ch); ch = getchar())
x=x %10+ ch - '0';

}

int map[1010][1010], range;
int dfn[1010], Tow[1010], 1idx;
int son, subnet[1010];

void tarjan(int u)

{
dfnfu] = Tow[u] = ++idx;
for (int v = 1; v <= range; v++)
if (map[ullvD)
if (ldfn[v])
{
tarjan(v);
Tow[u] = min(low[u], Tow[v]);
if (Qow[v] >= dfn[u])
(u==1 7 son : subnet[u])++;
}
else
Tow[u]l = min(low[u], dfn[v]);
}
int main( )
{

int x, y, T = 0;
while (read(x), x)
{
clz(map), clz(dfn), cl1z(low), clz(subnet), son = idx = 0;
read(y);
map[x][y]l = map[yl[x] = 1;
range = max(x, y);
while (read(x), x)
{
read(y);
map[x][y] = map[y]l[x] = 1;
range = max(range, max(x, y));



printf("Network #%d\n", ++T);
tarjan(l);
bool flag = false;
if (son > 1) subnet[1l] = son - 1;
for (int i = 1; i <= range; i++)

if (subnet[i])

printf(" SPF node %d leaves %d subnets\n", i, subnet[i] + 1),
flag = true;

if (1flag)

puts(" No SPF nodes");
putchar('\n");

3
return 0;
}
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GCD, LCM
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=#4pkPrime Number Generation
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void priQ)
{
int co=0;
for(int i=2;i<=n;i++){
if(!notp[i])isp[++co]l=i;
for(int j=1;j<=co&&i*isp[jl<=n;j++){
notp[i*isp[j]l]=1;
if(i%isp[j]==0)break;
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BrhiEIEEuler Totient Theorem
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def ex_gcd(a: int, b: int):
if b == 0:
return 1, 0, a
X, Y, g = ex_gcd(b, a % b)
return y, x - int(a / b) * vy, ¢

Wistinverse

#O/\FEIEFermat's Theorem
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SHpEiFcGaussian elimination
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gBHRk S Integer Factorization
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ZEFEHTELinear Diophantine Equations

{EizEModulus Arithmetic

B-EHEELucas Theorem
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KE-SEREHNE M4 MitMiller-Rabin Primality Testing
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SEDHEEGoldbach Conjecture
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#iZEProbability

BHAEZ=MSE{4HI=EBasic Probability and Conditional
Probability
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FEtlZES=Random variables
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=Rk FEIProbability Generating Functions

HAEEExpectation
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= 9 fpProbability Distribution
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Binomial, Poisson, Normal, Bernoulli

HSEF Counting

Special numbers: Stirling, Fibonacci, Catalan, Eulerian, Harmonic, Bernoulli
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NN REIFTTERFINSEEAN!, BBAIRBKN TR BHE A EEN (2) Dy,
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SRFEEEInclusion Exclusion
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Polyait#{Polya Counting
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BifiZiGenerating function
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AfNZREIHarmonic Number
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£JBMagic Square
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Z¥({&Linear Algebra

5BfETHEMatrix Transformations
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*B5rER91T758. BEFlYiDeterminant,Rank and Inverse Of
Matrix
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K HIEERYKEESolving System Of Linear Equations

%EpFkFEMatrix Exponentiation
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ISEEFNYSEMmEEigenvalues And Eigen vector

Roots of a polynomial
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f(z) = (z —a)g(z) +r

f(z) =ag + a1z’ + asz® + ... + apz"
g(z) =by +biz' +...+b, 12" "
(z —a)g(z) =box" +brz® + ...+ by, 12"
— (aby + abyz" + ...+ ab, 12"Y)
=—aby + (bp — aby)z' + ...+ (byo — ab, 12" ') + b, 12"
bn-1 =an
b,_9 —ab,_1 =a,_1

b() - G,bl —=ay
r — aby =ag

RitgBARE(ELagrange Interpolation
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BilFk (IB%iL) Game Theory

BBk Nim game
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P-position, N-position

Eliiftk 5SGiFEsprague-Grundy



hdu3023

Hackenbush;i5
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BERFEWythoff's game
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EitGroup Theory

(AR ZEES|IBBurnside's lemma
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SEFIIEEIEPolya's Theorem
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struct LB

{
11 p[63];
void init() { memset(p, 0, sizeof(p)); }
bool ins(11 x)

{
for (int i = 62; i >=0; i--)
if (x> 1 & 1)
{
if (pliD)
{
pLil = x;
break;
}
x A= p[il;
}
return x;
}
}i

+iHFIERF RER
2019nowcoderZi%B

BRTMEMESHE, ©, =a*Th1 +b*x Ty

#include <bits/stdc++.h>

using namespace std;

#define CRP(t, Xx) const t &x

#define oPL(t, x) bool operator<(CRP(t, x)) const
#define FIL(x, v) memset(x, v, sizeof(x))



#define CLR(x) FIL(x, 0)
#define NE1(x) FIL(x, -1)
#define INF(x) FIL(x, 0x3f)
typedef long long 11, i64;

11 mod;
struct Mat
{
11 a[2][2];
void clear(Q)
{
11 *const p = (11 *)a;
*p = 0;
*(p + 1) = 0;
*(p + 2) =03
“(p + 3) = 0;
}
void init(Q)
{
11 *const p = (11 *)a;
po=1;
*(p + 1) = 0;
*(p + 2) = 0;
*(p + 3) = 1;
3
55

Mat mat_mul(CRP(Mat, 1hs), CRP(Mat,

Mat v;

v.clear();

auto a = lhs.a, b = rhs.a;
auto c = v.a;

c[0][0] = (a[0][0] * b[OJ[O0] +
c[0][1] = (a[0][0] * b[OI[1] +
c[1]1[0] = (a[1]1[0] * b[O][0] +
c[11[1] = (a[1]1[0] * b[0][1] +
return v;

}

Mat mat_fpow(mMat a, 11 b)

{
Mat r;
r.initQ;
for (; b; b >>= 1, a = mat_mul(

if (b & 1)
r = mat_mul(r, a);

return r;

}

Mat mat_fpow_10(Mat a, int *rb, int

Mat r;
r.initQ;
for (int i = 0; i < len; i++, a

return r;
}
const int N = 1le6 + 50;
char s[N];
int res[N];
int main()

rhs))

afo][1] *
afo][1] *

a[1][1]

a, a))

Tlen)

= mat_fpow(a, 10))
r = mat_mul(r, mat_fpow(a, rb[i]));

b[1][01)
b[1][1]1)

* b[1][01)
af1][1] *

b[1]1[1D)

%
%
%
%

mod;
mod;
mod;
mod;



11 x0, x1, a, b;

scanf("%11d%11d%11d%11d%s%11d", &x0, &x1, &a, &b, s, &mod);
int len = strlen(s);

for (int i = 0; i < len; i++) res[len - i - 1] = s[i] - '0";
Mat ini;

ini.al[0][0] = (a * x1 + b * x0) % mod;

ini.a[1][0] = x1;

ini.a[0][1] = x1;

ini.al[1][1] = xO0;

Mat fac;

fac.a[0][0] = a;

fac.a[1][0] = b;

fac.a[0][1] = 1;

fac.a[1][1] = 0;

auto re = mat_mul(ini, mat_fpow_10(fac, res, len));
printf("%11d", re.a[1][1]);

return 0;

IMREIF (BRELEEN)
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String Processing

KMP (ZlERBIELFTR)

FEE: s[1.n], |s| =n

FER: s[i..jl=s[Isli+ 11 [

BUZR: pre(s;, x)=s[1..x], [G&: suf(s,x)=s[n-x+1..n]

& 0<r<|s|, pre(s, r) = suf(s, r), Bt pre(s, r) & s A border,

KMP EiESE— P EEMX2A—4EE: 1 O(n) AYESKEEREE next[1 ... n], B next[i] FRa~BIE%
JR9ERK border KE., FTEALIKIE s RIFTE border K<E next[n], next[next[n]] - - ¥

EXEEAN, TEREXEAIMEREH.,

BEHEICHE, WRKE 7 ARV BRIHBIETEE | BKE next[i] {RG4rELILES, SATSH

w7

//genNext
for (int i =1, j = -1; i < len; i++)
{
while (~j && str[j + 1] !'= str[i]) j = next[j];
if (str[j + 1] == str[i]) j++;

next[i] = j;
3
//Find
for (int 1 =0, j = -1; 1 < Ten; i++)
{

while (~j && t[j + 1] != s[i]) j = next[j];



if (t[j + 1] == s[i]) j++;
if (j == len - 1) ans++, j = next[j];

POJ2406
FNFRBEER/NEFHRANEL
nextZERVET IR
#include <cstdio>
#include <cstring>

char str[l << 20 | 1];
int next[l << 20 | 1];

int len;
int main()
{
next[0] = -1;
while (scanf("%s", str))
{
if (str[0] == '.') break;

len = strlen(str);
for (int i =0, j = -1; 1 < len;)

(~j && str[i] != str[j]) ? j = next[j] : next[++i] = ++j;
printf("%d\n", len % (len - next[len]) == 0 ? len / (len - next[len])

D;
h
return 0;
}
CF526D

BE—NEBRTT, WelNE— 1 EIERER SR A+B+A+B+...+B+AA+B+A+B+...+B+A AUzl (kk 4™
AA, k+1k+1 /BB, AT HZTE)

kPMABTAHA)

#include <cstdio>
#include <cstring>
char s[1000010];
int next[1000010], n, k, Ten;
int main(Q)
{
scanf ("%d%d%s", &n, &k, s);
next[0] = -1;
len = strlen(s);
for (int i = 1; i < len; ++i)

{
int j;
for (j = next[i - 1]; j '= -1 && s[j + 1] !'= s[i]; j = next[j]1);
if (s[j + 1] == s[i]) Jj++;
next[i] = j;
}

for (int i = 0; i < len; ++i)



intp=1+1,g=p/ (i - next[i]);

putchar(((p % (i - next[i]) ==0) ? (q / k>=q % k ? 'l" : '0') : (q /
k>qg%k? 'l :'0")) );
3
return 0;

i RKMP (FIRSRINERIKAHRIER)

[a] 3243

(hdu 6599)

1. KESHIZRO~INARAR B BN (ANEKEARRE KEEEEEDE—F/HFAE
BEAEAR)

2 REBSHB—NAREABE RIS B HIATREL
3 REBSAHIESZERRI MY (RS2 1 F 1245 5#EK)
4 KL TR RAIEISZERAY ML

RERO(n)ER, REnFRIERHE

AP102014 Palindromes

s I—MFENFEERNXNFHE s PHIIREERAX N FEIIKE, REXFEE

#include <bits/stdc++.h>

using namespace std;

const int N = 300010;

int Tlast, cnt, ch[N][26], fail[N], Ten[N], num[N];
char s[N];

int find(int i, int x)

while (s[i - len[x] - 1] != s[i]) x = faillx];
return Xx;

int main(Q

Tong long ans = 0;
scanf("%s", s);

fail[0] = 1;

fail[l] = 1;

len[1] = -1;

cnt = 1;

for (int i = 0; s[i]; i++)
{

int j = find(i, last);
if (ch[j1[s[i] - "a'D
last = ch[j1[s[i] - 'a']l;



else

{
Ten[last = ++cnt] = len[j] + 2;
fail[last] = ch[find(i, fail[jI])]1[s[i] - '"a'];
ch[j1[s[i] - 'a'] = Tast;

}

num[Tast]++;

3
for (int i = cnt; i >= 0; i--)
ans = max(Cans, 111 * num[i] * len[i]), num[fail[i]] += num[i];
printf("%11d\n", ans);
return 0;

Trie
FEfY, thER Trie, =88, BRREENEMEESTMNAIBIEN, NINSERL ENEIaTF—

PFR, BPMTIRAERMREIZT SRR NAFA S (BRAETRIL LR FfHRIFE
HREER)

struct node

{
node *trans[26];
int cnt;

};

void insert(node *n, char *str)

{
for (; *str; n = n->trans[*str - '0'])

if (n->trans[*str - '0'] == 0)
n->trans[*str - '0'] = new_node();
n->cnt++;
3
POJ3630

HEATEF, BENMEINTRBERERENC, WZRBARNRENHESRHIRIEK

#include <cstdio>
#include <cstring>
struct node
{
node *trans[10];
bool is_end;
} nodes[100010];
node *root;
int cnt;
node *new_node() { return &nodes[cnt++]; }
char buf[11];
bool try_insert(node *n, char *str)
{

if (n->is_end) return false;



if (*str == '"\0")

{
for (int i = 0; i < 10; i++)
if (n->trans[i])
return false;
n->is_end = true;
return true;
3
if (n->trans[*str - '0'] == 0) n->trans[*str - '0'] = new_node();
return try_insert(n->trans[*str - '0'], str + 1);
}
int mainQ
{
int t, n;
scanf("%d", &t);
while (t--)
{
memset(nodes, 0, sizeof(nodes));
cnt = 0;
root = new_node();
scanf("%d", &n);
bool flag = true;
while (n--)
{
scanf("%s", buf);
if (flag) flag = try_insert(root, buf);
}
puts(flag ? "YES" : "NO");
}
return 0;
3
POJ2945

n MEERR, 8MKEA m, Bl n {TRFESHN DR (1 <i < niIEERRIMEE

#include <cstdio>
#include <cstring>
struct node
{
node *trans[4];
int cnt;
} nodes[400010];
int tot;
node *root;
inline node *new_node() { return &nodes[tot++]; }
void try_insert(node *n, char *str)
{
if (fstr == '"\0")
n->cnt++;
else
{
if (n->trans[*str - '0'] == 0) n->trans[*str - '0'] = new_node();
try_insert(n->trans[*str - '0'], str + 1);



3

char f[1 << 8 | 11;
int ans[20010];

int main(Q

{
f['A'] = '0", f['Cc'] = '1', f['G'] = '2', f['T'] = '3";
int n, m;
char buf[22];
while (~scanf("%d%d", &, &m) && (n + m))
{
memset(ans, 0, sizeof(ans));
memset(nodes, 0, sizeof(nodes));
tot = 0;
root = new_node();
for (int i = 0; i < n; i++)
{
scanf("%s", buf);
for (int j = 0; j <m; j++)
buf[j1 = flbuf[j11;
try_insert(root, buf);
}
for (int i = 0; i < tot; 1i++) ans[nodes[i].cnt]++;
for (int i = 1; i <= n; i++)
printf("%d\n", ans[i]);
}
return 0;
}

Aho-Corasick Automaton (ZERZFRITHED)

Trie EAIKMP, Erhnext#{4H35Rk 7 failigt, THREHEE

//buildFail
void buildrFail()
{

int h = 0, t = 0;
&virt;
quel[t++] = root;
while (h < t)
{

root->fail

node *cur = quelh++];
for (int i = 0; 1 < 26; i++)
{
node *f = cur->fail;
while (f->trans[i] == 0) f = f->fail;
f = f->trans[i];
if (cur->trans[i])
(que[t++] = cur->trans[i])->fail = f;
else
cur->trans[i] = f;



HDU2222

AC BFUEIRE, FRAEUHERN, BT TRRERIT—RITEEESRIT.

#include <cstdio>
#include <cstring>
struct node
{
node *trans[26], *fail;
int cnt;
} nodes[500010], virt;
node *que[500010];
int tot;
node *root;
node *new_node() { return &nodes[tot++]; }
void insert(char *str)

{
node *cur = root;
for (; *str; str++)
{
if (cur->trans[*str - 'a'] == 0)
cur->trans[*str - 'a']l] = new_node();
cur = cur->trans[*str - 'a'];
}
cur->cnt++;
3
void buildrFail(Q
{

int h=0, t = 0;
root->fail = &virt;
que[t++] = root;
while (h < t)

{
node *cur = quel[h++];
for (int i = 0; i < 26; i++)
{
node *f = cur->fail;
while (f->trans[i] == 0) f = f->fail;
f = f->trans[i];
if (cur->trans[i])
(que[t++] = cur->trans[i])->fail = f;
else
cur->trans[i] = f;
3
)

}

char buf[1000010];

int vis[500010];

int main()

{
memset(vis, -1, sizeof(vis));
int T, n;



scanf("%d", &T);
while (T--)
{
memset(nodes, 0, sizeof(nodes));
tot = 0, root = new_node();
for (int i = 0; i < 26; 1i++) virt.trans[i] = root;
scanf("%d", &n);
for (int i = 0; i < n; i++)

{
scanf("%s", buf);
insert(buf);

}

buildFailQ;

scanf("%s", buf);

node *cur = root, *tmp;
int ans = 0;
for (char *ch

buf; *ch; ch++)

{
tmp = cur = cur->trans[*ch - 'a'];
while (tmp != &virt && vis[tmp - nodes] != T)
{
vis[tmp - nodes] = T;
ans += tmp->cnt;
tmp = tmp->fail;
}
}
printf("%d\n", ans);
}
return 0;

Manacher ([B]3&)

P0J3974

#include <cstdio>

#include <cstring>

inTine int min(int a, int b) { return a <b ? a : b; }
inTine int max(int a, int b) { return a > b ? a : b; }
char buf[1000100], str[2000200];

int R[2000200], T;

//str.size=R.size=N<<1l

3

int main()
{
while (scanf("%s", buf), buf[0] !'= 'E"')
{
int m = int(strlen(buf)), n = 0;
strin++] = "1I'";
strin++] = '"#';

for (int 1 = 0; 1 < m; i++)
strin++] = buf[i], strln++] = "#';
strin++] = "#';
strin++] = '?';
int p =0, mx =0, ans = 0;
for (int i = 1; i < nj; i++)



R[i] = mx > i ? min(R[2 * p - i], mx - 1) : 1;
while (str[i + R[i]] == str[i - R[i]]) R[i]++;

if (R[] + 1 > mx)
mx =i + R[p = i];
ans = max(ans, R[i]);

}

printf("case %d: %d\n", ++T, ans - 1);
}
return 0;

R&BE
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Computational Geometry

int relation(Point p,Line 1){ // SRR R
int c=dcmp(cross(p-1.s,T1.e-1.5));
if(c<0) return 1;
else if(c>0) return 2;
else return 3;

Point projection(Point p,Line a){

1400 2450

[/ BB R

3:fEL E

return a.s+(((a.e-a.s)*dot(a.e-a.s,p-a.s))/(a.e-a.s).len2(0));

3

Point symmetry(Point p,Line a){ //
Point g=projection(p,a);
return Point(2*q.x-p.x,2%q.y-p.y);

3

//0810 1 fi#/H frombDD-BOND
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#include <vector>
#include <cstdio>
#include <Timits>
#include <cmath>

using namespace std;
const double eps = le-8;
int dx[] {1, -1, 0, 03};
int dy[] = {0, 0, 1, -1};
struct Point

{

double x, y;
} v[200];
inline double sqr(double x) { return x * x; }
inTine double dis(const Point &lhs, const Point &rhs)

{
return sqrt(sqr(lhs.x - rhs.x) + sqr(lhs.y - rhs.y));

}
inline double sum(int n, const Point &p)
{

doubTle ret = 0;

for (int i =0; 1 < n; i++)

ret += dis(v[il, p);

return ret;
}
int main(Q)
{

int n;
scanf("%d", &n);
for (int i = 0; i < n; i++)
scanf("%1f%1f", &v[il.x, &v[i].y);
Point s = v[0];
doubTe ans = numeric_limits<double>::max() / 2;
for (int t = 100; t > eps; t *= 0.98) //also t--;

{
bool flag = true;
while (flag)
{
flag = false;
for (int i = 0; 1 < 4; i++)
{
Point p{s.x + dx[i] * t, s.y + dy[i] * t};
double cur = sum(n, p);
if (ans > cur)
{
ans = cur;
S =p;
flag = true;
3
}
}
}

printf("%.0f",ans);

=]
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return 0;

RAZOE
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#define mem(a, b) memset(a, b, sizeof(a))
#define pi acos(-1)

using namespace std;

typedef long long 11;

const int 1inf = O0x3f3f3f3f;

const int maxn = 105;

struct Point{
int x, y;
Point(){};
Point(int x, int y):x(xX), y(y){};
Point operator + (const Point &a){
return Point(x+a.x, y+a.y);
}
Point operator - (const Point &a){
return Point(x-a.x, y-a.y);
}
int operator * (const Point &a){
return x*a.y - y¥a.Xx;
}
int len() const {
return X*x+y*y;
}
bool const operator < (const Point &a){
if((*this)*a > 0 || (*this)*a == 0 & len() < a.len()){
return 1;
}
return 0;
3
}pointl[maxn], point2[maxn];
int dp[maxn] [maxn];

int jud(Cint m){
int ans = 0;
mem(dp, 0);
for(int i = 2; i <=m; i++){
int now = i-1;
while(how >= 1 && point2[i]*point2[now] == 0){

now--;

}

int flag = 0;

if(now == i-1){
flag = 1;

}

while(how >= 1){
int S = point2[now]*point2[i], k = now-1;



while(k >= 1 && (point2[now]-point2[i])*(point2[k]-point2[now]) > 0)

{
k--;
}
if(k >= 1){
S += dp[now] [k];
}
if(flag){
dp[i][now] = s;
}
ans = max(ans, S);
now = k;
}
if(!1flag) {
continue;
}
for(int j = 1; j <= i-1; j++){
dp[i1[j] = max(dp[i1[j]1, dp[il[i-11);
}
3
return ans;
}

int main(){
int t;
scanf("%d", &t);
whiTe(t--){
int n;
scanf("%d", &n);
for(int i = 1; i <= n; i++){
scanf("%d %d", &pointl[i].x, &pointl[i].y);
3
int ans = 0;
for(int i = 1; i <= n; i++){
int m = 0;
for(int j = 1; j <= n; j++){
if(pointl[j]l.y > pointl[i].y || pointl[j]l.y == pointl[i].y &&
pointl[j].x >= pointl[i].-x){
point2[++m] = pointl[j] - pointl[i];

}
sort(point2+1, point2+m+1);
ans = max(ans, jud(m));

3

printf("%.11f\n", ans/2.0);

v
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#include <bits/stdc++.h>

using namespace std;
const double eps le-8;
const int maxisn 208

int dcmp(double x) {
if (x > eps) return 1;
return x < -eps ? -1 : 0;

inline double sqr(double x) {
return x * X;

struct Point {
double x, y;
Ppoint() { x =y =0; }
Point(double x, double y) : x(x), y(y) {};
friend Point operator+(const Point &, const Point &b) {

return Point(a.x + b.x, a.y + b.y);

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

friend bool operator==(const Point &a, const Point &b) {
return decmp(a.x - b.x) == 0 & dcmp(a.y - b.y) == 0;

friend Point operator*(const Point &a, const double &b) {
return Point(a.x * b, a.y * b);

friend Point operator*(const double &a, const Point &b) {
return Point(a * b.x, a * b.y);

friend Point operator/(const Point &a, const double &b) {
return Point(a.x / b, a.y / b);

friend bool operator<(const Point &, const Point &b) {
return a.x < b.x || (a.x == b.x && a.y < b.y);

inline double dot(const Point &b) const {



return x * b.x +y * b.y;

inTine double cross(const Point &b, const Point &c) const {
return (b.x - x) * (c.y - y) - (c.x - x) * (b.y - y);

e

Point LineCross(const Point &a, const Point &b, const Point &c, const Point &d)
{

double u = a.cross(b, c¢), v = b.cross(a, d);

return Point((c.x * v +d.x *u) / (u+v), (c.y *v+dy *u / U+ Vv));

double PolygonArea(Point p[], int n) {
if (n < 3) return 0.0;
double s = p[0].y * (p[n - 1].x - p[1l].x);
pln]l = p[0];
for (int i =1; i <n; i++) {
s += p[i]l.y * (p[i - 1].x - p[i + 1]1.x);
b
return fabs(s * 0.5);

double CPIA(Point a[], Point b[], int na, int nb) {
Point p[maxisn], temp[maxisn];
int i, j, tn, sflag, eflag;
al[nal = a[0], b[nb] = b[0];
memcpy(p, b, sizeof(Point) * (nb + 1));
for (i =0; i <na & nb > 2; ++i) {
sflag = demp(al[i].cross(al[i + 11, p[0]1));
for (j = tn = 0; j < nb; ++j, sflag = eflag) {
if (sflag >= 0) temp[tn++] = p[j];
eflag = demp(a[i].cross(al[i + 1], p[j + 11));
if ((sflag A eflag) == -2)
temp[tn++] = LineCross(a[i], al[i + 1], p[jl, p[j + 11);
}
memcpy(p, temp, sizeof(Point) * tn);
nb = tn, p[nb] = p[0];
}
if (nb < 3) return 0.0;
return PolygonArea(p, nb);

double SPIA(Point a[], Point b[], int na, int nb) {
int i, j;
Point tl[4], t2[4];
double res = 0.0, if_clock_tl, if_clock_t2;
afna] = t1[0] = a[0];
b[nb] = t2[0] b[0];
for (i =2; 1 < na; i++) {
t1[1] = a[i - 11, t1l[2] = a[i]l;
if_clock_tl = demp(tl[0].cross(tl[1], t1[2]));
if (if_clock_tl < 0) swap(tl[1], t1[2]);
for (j = 2; j < nb; j++) {
t2[1] = b[j - 1], t2[2] = b[j];
if_clock_t2 = dcmp(t2[0].cross(t2[1], t2[2]));



if (if_clock_t2 < 0) swap(t2[1], t2[2]);
res += CPIA(tl, t2, 3, 3) * if_clock_tl * if_clock_t2;

}

return res;

Point aal[5], bb[5];

int main() {
double x1, yl, x2, y2, x3, y3, x4, y4;
while (~scanf("%1f%1t%11%1f%1t%1f%1f%1f", &1, &yl, &x2, &y2, &3, &y3, &x4,
&y4)) {
aa[0] = {x1, yi1};
aal[l] = {x1, y2};
aa[2] = {x2, y1};
bb[0] = {x3, y3};
bb[1] = {x3, y4};
bb[2] = {x4, y4};
bb[3] = {x4, y3};
printf("%.81f\n", abs(sPIA(aa, bb, 3, 4)));
}

return 0;
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Some Harder/Rare Problem

| doubt that whether here will be filled...
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1 Eig

1.1 AEERZEES = Tarjan EX

EX TEEEEGH, WRHEADTA v, FFE— KR o 8] o MEEBBAETE—% 0 ?U u Bk,
FRIZ AT A, w, v AASRIZEIERH] (strongly connected). WIHA MK G HIBREHAN TS A RIERE, K G &2—
SRIEIEE . A A FE R B AR O RIE T 1K, FRONIRIZEIE 5= (strongly connected components). #7 R
] [ A () I Ay A AR — A L WEESTE R C— A DAG CH RIJEHED.

WMAEEBFE G MORREE 7K HAY G2 saidil 1 B A S — A imiEd 1
K G s G 2 G ETE.

Tarjan B3E € 3 dfn(u) N4 w RIVRPH S, 4R low(u) 15

low(u) = min

{

dfn(u),

low(v), (u,v) AMEIL, uw v B R

dfn(v)  (u,v) NJE A ECHE I FR o 2 S R X
}

AL u M RERE R, & dfn(u) = low(u), WL u NRERTH LA EER T RSS2
SR /)

K

tarjan - SCC
void tarjan(int u)
{
dfnf[u] = low[u] = ++idx;
st[top++] =
for (Edge cur : G[u])
if (!dfn[cur.to])
tarjan(cur.to),
low[u] = min(low[u], low[cur.to]);
else if (!scc[cur.to])
low[u] = min(low[u], dfn[cur.to]);
if (dfn[u] == low[u] && ++cnt)
do scc[st[——top]] = cnt;
while (st[top] !'= u);

)RR

POJ2186/BZ0J1051 - Popular Cows X5 f L &

Popular Cows

#include <cstdio>
inline int min(int a, int b) { return a < b ? a : b; }



1 B

int head[10010], next[50010], to[50010], ecnt;

int dfn[10010], low[10010], stk[1001@], scc[l@e10], top, idx, scccnt;
bool instk[10010];

int deg[10010];

inline void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

}

void tarjan(int x)

{

dfn[x] = low[x] = ++idx;
instk[stk[top++] = x] = true;
for (int cur = head[x]; cur; cur = next[cur])
if (!dfn[to[cur]l])
tarjan(to[cur]), low[x] = min(low[x], low[to[curl]);
else if (instk[to[cur]])
low[x] = min(low[x], dfn[to[cur]l]);
if (dfn[x] == low[x])

32

33

34

35

36

37

38

39

40

41

42

43

44

{
sccent++;
do
{
top—;
scc[stk[top]] = scccnt;
instk[stk[top]] = false;
} while (stk[top] != x);
}
main()

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

for (int i =0, x, y; 1 < m; i++)

{
scanf ("%d%d", &x, &y);
addedge(x, Vy);

}

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

if (!'dfn[i])
tarjan(i);
for (int i = 1; i <= n; i++)
for (int cur = head[i]; cur; cur = next[cur])
if (scc[i] != scc[to[cur]])
deg[scc[i]]++;
int zcnt = @0, id = 0;
for (int i = 1; i <= sccent; i++)
if (deg[i] == 0)
zent++, id = i;
if (zcent != 1)
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#in
inl
con
int
int
inl

{

}

voi

{

int

&g

)

putchar('e');
else
{
int ans = 0;
for (int i = 1; i <= n; i++)
if (scc[i] == id)
ans++;
printf("%d", ans);
}

return 0;

POJ3180 - The Cow Prom The N(2 <= N <= 10,000) cows are so excited.

The Cow Prom

clude <cstdio>
ine int min(int a, int b) { return a < b ? a : b; }
st int maxn = 100010;

head[maxn], next[maxn << 1], to[maxn << 1], ecnt, n, m;

dfn[maxn], scc[maxn], cnt[maxn], scccnt, stk[maxn], low[maxn], idx, top;
ine void addEdge(int f, int t)

ecnt++;

next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

d tarjan(int x)

dfn[x] = low[x] = ++idx;
stk[top++]
for (int i = head[x]; i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])

X5

{
sccent++;
do
scc[stk[—top]] = sccent;
while (stk[top] != x);
}
main()

scanf ("%d%d", &n, &m);
for (int 1 =0, x, y; 1 < m; i++)
{
scanf ("%d%d", &x, &y);
addEdge(x, y);
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1 B

)

}
for (int 1 = 1; 1 <= n; i++)
if (!dfn[i]) tarjan(i);
int ans = 0;
for (int i = 1; i <= n; i++) cnt[scc[i]]++;
for (int i = 1; i <= sccent; i++)
if (cnt[i] > 1) ans++;
printf("%d", ans);
return 0;

POJ1236 - Network of Schools 5% 73 B 48 SR A 0 BRI N 0 ) =AM

Network of Schools

#include <cstdio>

inline int min(int a, int b) { return a < b ? a : b; }

const int maxn = 110, maxm = 10100;

int head[maxn], next[maxm], to[maxm], ecnt, f[maxn], g[maxn];
inline void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

}

int dfn[maxn], low[maxn], stk[maxn], scc[maxn], scccnt, top, idx;
void tarjan(int x)
{
dfn[x] = low[x] = ++idx;
stk[top++] = x;
for (int i = head[x]; i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])
{
sccent++;
do
scc[stk[—top]] = scccnt;
while (stk[top] != x);

int main()

int n;
scanf("%d", &n);
for (int i = 1, x; 1 <= n; i++)
for (scanf("%d", &x); x; scanf("%d", &x))
addEdge (i, x);
for (int i = 1; i <= n; i++)
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if (!dfn[i]) tarjan(i);
for (int 1 = 1; 1 <= n; i++)
for (int j = head[i]; j; j = next[j])
if (scc[i] != scc[to[]]])
flscc[i]]++, g[scc[to[j]]]++;
int ansl = @, ans2 = 0;

if (sccent == 1)
printf("1\ne");
else
{
for (int i = 1; i <= sccent; i++)
ansl += f[i] == @, ans2 += g[i] == 0O;
printf("%d\n%d", ans2, ansl > ans2 ? ansl : ans2);
}
return 0;

12 EfES. FENEBESE

EX

EBESNEBRE £ PEEEEET, MAH-ANGESV, MBRTEESV, AV
TD?)?JFHJE (B —HE V H) KALE, RETES, MgV AEREs.
—AN K SRR ) E XON: E/J\¥U£%A¢551ﬁ£§&
R, WRAH—ANLEE, MERRANLESGLE, FEAER, XA [E8Eh

EiEE. %"IJ'J—'T’%#?? WHR— AR EE R S EBEART 1, WARZE S SZEER (point bicon-
nected), RS EE . — MEAEIR, YECEXANEI SRS 1, B SESIME—ITR
PR NEIS (cut point), YIS p (articulation point). — MR REA 2N .
WR—ANLREBEFAEBRERT 1, WARZEZIBIUEER (edge biconnected), ] F D% 1 B¢ 5 %
e —MNEFER, 4 EICYXAEREEE N 1, WRLE S RIME— T = O (bridge), XY G114
(articulation edge). *A@]T REEZ N7
ATLUE H, )5XX T 51 0% B R AT DL AR XCEE, EAZ (AR B R RN, TR B MXGEE,
PIRERTH8 S X0EIE, TR 0E R . (HX AR WE EATEM
XX%@%\% r30): £ G MITE FE G, Wik G &SR, J”'J%m G RAGEETE. mRE—1

HrHE G TEffTT*AXXLL?F@]EﬁE?% M G AR IOEIE T’ . XEIE 5> & (biconnected
component) B R, AR B IR XCEE T . REERIN,  mORU% IE i S f

Tarjan B3 25 H KA low(u) 173
low(u) = min
{
dfn(u),
low(v), (u,v) NWEIAH
dfn(v)  (u,v) RNJEMHIA

(R T1)
GRMIA) M T dfn(v) < dfn(u) H o AR u BISLESS A
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tarjan - BCC
void tarjan(int u, int p)
{
dfnf[u] = low[u] = ++idx;
for (int e = head[u]; e; e = next[e])
if (!dfn[to[e]])
tarjan(to[e], u), low[u] = min(low[u], low[to[e]]);
else if (to[e] != p)
low[u] = min(low[u], dfn[to[e]]);
}
B/

P0OJ3177 - Redundant Paths K —5K45 My BB il 28 sl XGEE R, &

Redundant Paths

#include <cstdio>

inline int min(int a, int b) { return a < b ? a : b; }

int head[5010], to[20010], next[20010], ecnt, map[5010][5010];
int dfn[5010], low[5010], idx, cnt[5010];

void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;
}
void tarjan(int u, int p)
{

dfnf[u] = low[u] = ++idx;
for (int e = head[u]; e; e = next[e])
if (!dfn[to[e]])
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tarjan(to[e],
else if (to[e]
min(low[u], dfn[to[e]]);

= min(low[u], low[to[e]]);

scanf ("%d%d", &n, &m);
for (int i = 1, x, y; 1 <= m; i++)

scanf ("%d%d", &x, &y);
if (Imap[x][y])

addEdge(x, y);
addedge(y, x);
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)

}
tarjan(1, 9);
for (int 1 = 1; 1 <= n; i++)
for (int e = head[i]; e; e = next[e])
if (low[to[e]] != low[i])
cnt[low[i]]++;
int ans = 0;

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

n;

ans += cnt[1i] 1;

printf("%d", (ans + 1) >> 1);
return 0;

POJ1523 - SPF  REN S GMERX AN S J5H 2/ b Em s &

Redundant Paths

#include <cstdio>

#include <cctype>

#include <cstring>

#tdefine clz(X) memset(X, @, sizeof(X))

inline int max(int a, int b) { return a > b ? a : b; }
inline int min(int a, int b) { return a < b ? a : b; }
inline void read(int &x)

{
int ch = x = 0;
while (!isdigit(ch = getchar()));
for (; isdigit(ch); ch = getchar())
X =X * 10 + ch — '9"';
}

int map[1010][1010], range;
int dfn[1010], low[1l@10], idx;
int son, subnet[1010];

void tarjan(int u)

{
dfn[u] = low[u] = ++idx;
for (int v = 1; v <= range; v++)
if (map[ullv])
if (!dfn[v])
{
tarjan(v);
low[u] = min(low[u], low[Vv]);
if (low[v] >= dfn[u])
(u == 1 ? son : subnet[u])++;
}
else
low[u] = min(low[u], dfn[v]);
}
int main()
{

int x, y, T = 0;
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while (read(x), x)

{
clz(map), clz(dfn), clz(low), clz(subnet), son = idx = @;
read(y);
map[x][y] = map[y][x] = 1;
range = max(x, y);
while (read(x), x)
{
read(y);
map[x][y] = map[y][x] = 1;
range = max(range, max(x, y));
}
printf("Network #%d\n", ++T);
tarjan(1);
bool flag = false;
if (son > 1) subnet[1] = son — 1;
for (int i = 1; i <= range; i++)
if (subnet[i])
printf(" SPF node %d leaves %d subnets\n", i, subnet[i] + 1),
flag = true;
if (!flag)
puts(" No SPF nodes");
putchar('\n');
}
return 0;
}
P0J2942 - Knights of the Round Table Xt THE7%, F RGN AN G . REREE DKL
W it G
ESY A
1.3 2-SAT

EX 4 ANURITRE, FIBR B AL 4R AR BUE T %, (AR TR EDV I R, BN
AT 7R T3 RE (AT A2 K 7] AL (SAT) . SAT [[#2 NP 5842, (HX T —LRphR B 3N SAT [ @A 1T LA 2%
BN

FATRE T XA AR 2R T REAR O A o

(aVbVeV - )A(dVeV fV-)A--

Hrfra,be,- - BT, B MMiUREREREEE. B (aVvbveV. ) XA VIEERED N T
IR A BGE SRS 7 P ST AN B AR AN, AR B SAT [ X FR A 2-SAT [ /8.

fRE W T4ER 2-SAT M, HHRAMM = BT (a VD) BEREMER (na = bAa = —b). EH
JEA IR A T @ = b TR R A AT A SERER I .

XM R ¢ WIERA TR MAE 2 5 2. Pl = REABEIAME. EELET o SRS b
R BRI a AEI b 0@ N o I B R R AN S S o B P T ) A AR R A KA A A
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POJ3648 - Wedding Additionally, there are several pairs of people conducting adulterous relationships (both

different-sex and same-sex relationships are possible)

adulterous relationships

#include <cstdio>

#include <cstring>

inline int min(int a, int b) { return a < b ? a : b; }
const int maxn = 2010, maxm = 500010;

int head[maxn], next[maxm], to[maxm], ecnt;

inline void addkEdge(int f, int t)

{
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;
ecnt++;

}

int dfn[maxn], low[maxn], stk[maxn], scc[maxn], top, idx, scccnt;
void tarjan(int x)
{
dfn[x] = low[x] = ++idx;
stk[top++] = x;
for (int i = head[x]; ~i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])
{
sccent++;
do
scc[stk[—top]] = sccent;
while (stk[top] != x);

int main()

int m, n;
while (scanf("%d%d", &n, &m) && (m + n))
{
memset (head, —1, sizeof(head));
memset(dfn, @, sizeof(dfn));
memset (low, ©, sizeof(low));
memset(scc, 0, sizeof(scc));



40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

10

11

12

13

14

15

16

17

18

19

20

1

&g

)

idx = top = ecnt =

int a1, a2;
char c1, c2;
for (int i = 0; i

scccnt

< m; i++)

8;

{
scanf ("%d%c %d%c", &al, &cl, &a2, &c2);
al = al << 1 | (c1 == 'h'), a2 = a2 << 1 | (c2 == 'h'");
addEdge(al, a2 ~ 1), addEdge(a2, al ~ 1);
}
addEdge (0, 1);
for (int i = 0; 1 < (n << 1); i++)
if (!dfn[i]) tarjan(i);
bool flag = true;
for (int i = @; i < n && flag; i++)
if (scc[i << 1] == scc[i << 1 | 1])

flag = false;

if (!flag)

puts("bad luck");

else if (n < 1)
putchar('\n");
else

for (int i = 1; i < n; i++)
printf("%d%c%c",

== n —

}

return 0;

11);

i,

(scc[i << 1] > scc[i << 1 | 1]) ? 'w'

POJ3678 - Katu Puzzle FA 4 B # o ix 4~ i ?

#tinclude <cstdio>

#tinclude <cstring>

inline int min(int a,

Katu Puzzle

int b) { return a < b ? a

const int maxn = 10010, maxm = 4000010;

int head[maxn],

inline void addEdge(int f,

{

}

next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

ecnt++;

int dfn[maxn], low[maxn],

void tarjan(int x)

{

int t)

stk[maxn],

dfn[x] = low[x] = ++idx;

stk[top++] = x;
for (int i = head[x];
if (!dfn[to[i]])
tarjan(to[i]),

~i; 1 =

low[x]

next[maxm], to[maxm], ecnt;

b; }

scc[maxn], top, idx, scccnt;

next[i])

min(low[x],

low[to[i]]);

he,

10

" A\n"[1i
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else if (!scc[to[i]])

low[x] =

if (dfn[x] == low[x])
{

sccent++;
do
scc[stk[—top]] =
while (stk[top] != x);
}
}
int main()
{
int n, m;

min(low[x], dfn[to[i]]);

sccent;

while (~scanf("%d%d", &n, &m))

{

memset(dfn, @,
memset(low, O,

sizeof(dfn));
sizeof(low));

memset(scc, ©, sizeof(scc));

memset (head, —1, sizeof(head));

ecnt = top = idx = scccnt = 9;

for (int i =0, u, v, w; i < m; ++i)

{
char op[5];

scanf ("%d%d%d%s",
if (op[@] == 'A")
if (w)
{
addEdge (u
addEdge (u
addEdge (u
}
else
{
addEdge (u
}
if (op[@] == '0")
if (w)
{
addEdge (u
}
else
{
addeEdge (u
addEdge (u
addEdge (u
}
if (op[@] ==
if (w)
{

|X|)

addEdge (u
addEdge(u

<< 1, v << 1 |
<< 1, v << 1),
1

<< | 1, v <<

<< 1| 1, v <<

<< 1, v << 1 |

<< 1, v << 1),
<< 1 |
1

1, v <<
<< 1, v <<

<< 1, v << 1 |

<< 1] 1, v <«

&u, &v, &w, op);

1), addEdge(v << 1, u << 1 |
addEdge(v << 1 | 1, u << 1 |
1 | 1), addEdge(v << 1, u <<

1), addEdge(v << 1 | 1, u <<

1), addEdge(v << 1, u << 1 |

addEdge(v << 1 | 1, u << 1 |
1 | 1), addEdge(v << 1, u <<
1), addEdge(v << 1 | 1, u <<

1), addEdge(v << 1, u << 1 |
1), addEdge(v << 1 | 1, u <<

1);
1);
1);

1);

1);

1);
1);
1);

1);
1);
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else

{

addEdge(u << 1, v << 1), addEdge(v << 1 | 1, u << 1 | 1);
addEdge(u << 1 | 1, v << 1 | 1), addEdge(v << 1, u << 1);

}

for (int 1 = 0; 1 < (n << 1); i++)
if (!dfn[i]) tarjan(i);

bool flag = true;

for (int i = @; i < n && flag; i++)

if (scc[i << 1] == scc[i << 1 | 1])
flag = false;
puts(flag ? "YES" : "NO");
}
return 0;

P0J2749 - Building roads % Y6 @545 v @ik 2 15 21 1

Building roads
#include <cstdio>
#include <cstring>
inline int abs(int x) { return x >= 0 ? x : —x; }

inline int min(int a, int b) { return a < b ? a : b; }

const int inf = Ox3f3f3f3f, maxn = 10010, maxm = 1200010;

int head[maxn], next[maxm], to[maxm], ecnt, n, A, B;

int dfn[maxn], low[maxn], stk[maxn], scc[maxn], top, idx, scccnt;

int sx1, syl, sx2, sy2, sLen, X[maxn], Y[maxn], hate[maxn][2], like[maxn][2],

d[maxn];

inline void addEdge(int f, int t)

{
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

ecnt++;
}
void tarjan(int x)
{

dfn[x] = low[x] = ++idx;
stk[top++] = x;
for (int i = head[x]; ~i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])
{
sccent++;
do
scc[stk[—top]] = sccent;
while (stk[top] != x);

12
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bool check(int x)

{

int

memset(dfn, 0, sizeof(dfn));
memset(low, O, sizeof(low));

memset(scc, 0, sizeof(scc));

memset (head, —1, sizeof(head));

ecnt = top = idx = scccnt = 0;

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

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

int 11 = d[i << 1], 12 = d[i << 1 | 17];

{
int rl = d[j << 1], r2
if (11 + r1 >
addEdge (i
if (11 + r2 +
addEdge (i
if (12 + r1 +
addEdge (i
if (12 + r2 >
addEdge (i
}

for (int i = 1, a, b;
{
a = hate[i][@], b
addEdge(a << 1, b

d[j << 1 | 17;

X)

<< 1, j << 1 | 1), addEdge(j << 1, i << 1 |
sLen > Xx)

<< 1, j << 1), addEdge(j << 1 | 1, i << 1 |
sLen > Xx)

<< 1|1, j<<1 | 1), addEdge(j << 1, i <<
X)

<< 1| 1, j << 1), addEdge(j << 1 | 1, i <«

i <= A; i++)

hate[i][1];
<< 1| 1);

addEdge(a << 1 | 1, b << 1);

addEdge(b << 1, a

<< 1| 1);

addEdge(b << 1 | 1, a << 1);

for (int i = 1, a, b;

a = like[i][@], b
addEdge(a << 1, b

i <= B; i++)

= like[i][1];
<< 1);

addEdge(a << 1 | 1, b << 1 | 1);

addEdge(b << 1, a

<< 1);

addEdge(b << 1 | 1, a << 1 | 1);

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

if (!dfn[i])
tarjan(i);

for (int i = 1; i <= n; i++)
if (scc[i << 1] == scc[i << 1 | 1])

return false;

return true;

main()

scanf ("%d%d%d%d%d%d%d", &n, &A, &B, &sx1, &syl, &sx2, &sy2);

sLen = abs(sxl — sx2)

+ abs(syl — sy2);

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

1);

1);

1);

1);

13
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scanf ("%d%d", X + i, Y + 1i);
for (int 1 = 1; 1 <= n; i++)
d[i << 1] = abs(X[i] — sx1) + abs(Y[i] — syl),
d[i << 1 | 1] = abs(X[i] — sx2) + abs(Y[i] — sy2);
for (int i = 1; i <= A; i++)
scanf("%d%d", &hate[i][@], &hate[i][1]);
for (int i = 1; i <= B; i++)
scanf ("%d%d", &like[i][@], &like[i][1]);
int 1 = 9, r = 8000000, m, ans = —1;
while (1 <= r)
check(m = (1 + r) >> 1) ? r = (ans =m) —1 :1=m+ 1;
printf("%d\n", ans);
return 0;
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void dfs(u)
{
for (edge e : edges[u])
if (!flag[e])

{
flag[e] = true;
flag[rev(e)] = true; //WHRKE G &A &N A AT
dfs(e.to);
S.push(v);
}

}
B RUCE AR S B — 25T 2 & G IR [ (Rl 230 AR PP I8 ). i TSk pdT i R b i
SKImEZVIH MG BFIZ SN R 2R EN O(|E)).

&)

UOJ117 - BRAI[EIEE IR E A TAL SR X% AR 15 0 & ok .

Building roads

#include <cstdio>
#include <cctype>
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch = getchar()) x = x * 106 + ch — '0";
}

const int N = 100000 + 10, E = N << 2;
int adj[N], to[E], nxt[E], ecnt = 1;
int out[N], in[N], t, n, m;

bool flag[E];

int ans[E], tail;

inline void addkEdge(int u, int v)

{
ecnt++;
nxt[ecnt] = adj[u];
adj[u] = ecnt;
to[ecnt] = v;

}

void dfs(int u)

{

for (int &i = adj[u]; i; i = nxt[i])
{

bool sig = i & 1;
if (!flag[c])
{



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

57

58

2 EFf&E (=) 16

flag[c] = true;

dfs(to[i]);
ans[tail++] = (t == 1 && sig) ? —c : c;
}
}
}
int main()
{
read(t), read(n), read(m);
for (int i = 0, u, v; 1 < m; i++)
{
read(u), read(v);
addedge(u, Vv);
out[u]++, in[v]++;
if (t == 1) addEedge(v, u);
}
for (int i = 1; i <= n; i++)
if (t == 1 ? ((in[i] + out[i]) & 1) : (in[i] !'= out[i]))
return puts("NO"), ©;
for (int i = 1; i <= n; i++)
if (adj[i])
{
dfs(i);
break;
}
if (tail != m) return puts("NO"), ©;
puts("YES");
for (int i =m—1; i >= 0; i—) printf("%d ", ans[i]);
return 0;
}
2 FHE (—)
2.1 KMP

BUENME  RIRAELNERS 8] P VLS 775 5
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for

{

for

-

%3]

POJ3461 - Oulipo 3K M fir 45 VL AL A7 B

genNext

(int 1 =1, j = —1; i < len; i++)
while (~j && str[j + 1] != str[i]) j = next[j];
if (str[j + 1] == str[i]) j++;
next[i] = J;

Find
(int 1 =0, j = —1; i < len; i++)
while (~j && t[j + 1] != s[i]) j = next[j];
if (t[j + 1] == s[i]) j++;
if (j == len — 1) ans++, j = next[j];
EE

Oulipo
#include <cstdio>
#include <cstring>
char a[1 << 20 | 1], b[1 << 14 | 1];
int la, 1b;
int next[1 << 14 | 1];
int main()
{
next[0] = —1;
int n;
scanf("%d", &n);
while (n—)
{
scanf("%s%s", b, a);
la = strlen(a), 1lb = strlen(b);
for (int i =1, j = —1; i < 1lb; i++)
{
while (~j && b[j + 1] !'= b[i]) j = next[j];
if (b[j + 1] == b[i]) j++;
next[i] = J;
}
int ans = 0;
for (int i =0, j = —1; i < la; i++)
{
while (~j && b[j + 1] != a[i]) j = next[]j];

if (b[j + 1] == a[i]) j++;

if (j == 1b — 1) ans++, j = next[]j]
}
printf("%d\n", ans);

3
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return 0;

POJ2406 - Power Strings

#include <cstdio>
#tinclude <cstring>
char str[1 << 20 | 1];
int next[1 << 20 | 1];
int 1len;

int main()

next U 1A W R

Power Strings

{
next[0] = —1;
while (scanf("%s", str))
{
if (str[@] == '.") break;
len = strlen(str);
for (int i = 0, j = —1; i < len;)
(~j && str[i] != str[j]) ? j = next[j] next[++i] = ++3j;
printf("%d\n", len % (len — next[len]) == @ ? len / (len — next[len])
}
return 0;
}

CF526D - Om Nom and Necklace ™7

#include <cstdio>
#include <cstring>

char s[1000010];

int next[1eeee10], n, k,
int main()

{

scanf ("%d%d%s", &n, &k,

next[0] = —1;
len = strlen(s);

Om Nom and Necklace

len;

s);

for (int i = 1; i < len; ++i)

{
int j;
for (j = next[i — 1]; j !'= —1 && s[j + 1] != s[i]; j = next[j]);
if (s[j + 1] == s[i]) j++;
next[i] = J;
}
for (int i = @; i < len; ++1i)
{
intp=1+1, ¢q p/ (i — next[i]);
putchar(((p % (i — next[i]) ==0) ? (9 / k >=q % k ? '1' '9")
21 te)) );
}

return 0;

1);

18

(qg/ k>q%k



2 FHHE (=)

23 ‘}

10

11

12

10

11

12

13

14

15

16

17

18

19

PHEHH KMP BRI AZIRII A, B34 dalao 45 TR .

2.2 Trie

19

B FHUR, AR Tries TR, SRR TAF R R GIBAIE AN BRI A . B ARSI B XN
AR, B TUSARMARBNZS SRS I B A7 8 R PT R 285 134 B R AT 42 Fr i

HHEAR) .

S K

Trie - impl

struct node
{

node *trans[26];

int cnt;
}s
void insert(node *n, char *str)
{

for (; *str; n = n—>trans[*str — '0'])

if (n—>trans[*str — '0'] == 0)
n—>trans[*str — '0'] = new_node();

n—>cnt++;
}
&R

P0OJ3630 - Phone List i AL, A REAZ KT Gy A B8R ID, W AT R 224
Al R AT SR

Oulipo
#include <cstdio>
#include <cstring>
struct node
{
node *trans[10];
bool is_end;
} nodes[100010];
node *root;
int cnt;
node *new_node() { return &nodes[cnt++]; }
char buf[11];
bool try_insert(node *n, char *str)

{
if (n—>is_end) return false;
if (*str == '\@")
{

for (int 1 = 0; i < 10; i++)
if (n—>trans[i])

return false;
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n—>is_end = true;

return true;

P0J2945 - Find the Clones n MR B, FMKER m, fth n TFRREESHN ik (1 <i<n)

}
if (n—>trans[*str — '@'] == @) n—>trans[*str — '0"]
return try_insert(n—>trans[*str — '0'], str + 1);
}
int main()
{
int t, n;
scanf("%d", &t);
while (t—)
{
memset(nodes, 0, sizeof(nodes));
cnt = 0;
root = new_node();
scanf("%d", &n);
bool flag = true;
while (n—)
{
scanf("%s", buf);
if (flag) flag = try_insert(root, buf);
}
puts(flag ? "YES" "NO");
}
return 0;
}
FRFE R B AN 3

#include <cstdio>

#include <cstring>

struct node

{
node *trans[4];
int cnt;

} nodes[400010];

int tot;

node *root;

Find the Clones

inline node *new_node() { return &nodes[tot++]; }

void try_insert(node *n, char *str)

{

if (*str == '\@")
n—>cnt++;

else

{

if (n—>trans[*str — '0'] == @) n—>trans[*str — '0"]

try_insert(n—>trans[*str —

'e'], str + 1);

new_node();

new_node();
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char f[1 << 8 | 17;
int ans[20010];
int main()

{
f['A'] = '@', f['C'] = '1', f['G'] = "2", F['T'] = '3"';
int n, m;
char buf[22];
while (~scanf("%d%d", &n, &m) && (n + m))
{
memset(ans, ©, sizeof(ans));
memset(nodes, 0, sizeof(nodes));
tot = 0,
root = new_node();
for (int i = @; i < n; i++)
{
scanf("%s", buf);
for (int j = 0; j < m; j++)
buf[j] = f[buf[j]];
try_insert(root, buf);
}
for (int i = @; i < tot; i++) ans[nodes[i].cnt]++;
for (int i = 1; i <= n; i++)
printf("%d\n", ans[i]);
}
return 0;
}

2.3 Aho-Corasick Automaton

B ZEAXB TR, Trie EA) KMP, Hh next BN T fail $5%T,

LR Trie FSEI ESCOA B, FrRASLAA P E S .

buildFail

void buildFail()
{
int h =0, t = 0;
root—>fail = &virt;
que[t++] = root;
while (h < t)
{
node *cur = que[h++];
for (int i = 0; 1 < 26; i++)
{
node *f = cur—>fail;
while (f—>trans[i] == @) f = f—>fail;
f = f—>trans[i];
if (cur—>trans[i])
(que[t++] = cur—>trans[i])—>fail = f;
else
cur—>trans[i] = f;
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}
}
}
I
HDU2222 - Keywords Search  AC H U E, EESIMERE, B4
it

Keywords Search

#include <cstdio>
#tinclude <cstring>
struct node
{
node *trans[26], *fail;
int cnt;
} nodes[500010], virt;
node *que[500010];
int tot;
node *root;
node *new_node() { return &nodes[tot++]; }
void insert(char *str)

{
node *cur = root;
for (; *str; str++)
{
if (cur—>trans[*str — 'a'] == 0)
cur—>trans[*str — 'a'] = new_node();
cur = cur—>trans[*str — 'a'];
}
cur—>cnt++;
}
void buildFail()
{

int h = 0, t = 0;
root—>fail = &virt;
que[t++] = root;
while (h < t)
{
node *cur = quel[h++];
for (int i = @; i < 26; i++)
{
node *f = cur—>fail;
while (f—>trans[i] == @) f = f—>fail;
f = f—>trans[i];
if (cur—>trans[i])
(que[t++] = cur—>trans[i])—>fail = f;
else
cur—>trans[i] = f;

22
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}
char buf[1000010];

int vis[500010];
int main()
{
memset(vis, —1, sizeof(vis));
int T, n;
scanf("%d", &T);
while (T—)
{
memset(nodes, 0, sizeof(nodes));
tot = @, root = new_node();
for (int i = ©; i < 26; i++) virt.trans[i] =
scanf("%d", &n);
for (int i = 0; 1 < n; i++)
{
scanf("%s", buf);
insert(buf);
}
buildFail();
scanf("%s", buf);
node *cur = root, *tmp;
int ans = 0;
for (char *ch = buf; *ch; ch++)
{

cur—>trans[*ch — "a'];

tmp = cur
while (tmp != &virt && vis[tmp — nodes]
{

vis[tmp — nodes] = T;

ans += tmp—>cnt;

tmp = tmp—>fail;

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

}

return 0;

2.4 Manacher

R TR AR, FIERERYER, AGikw NEE,

SRIGEELEUE SCERIFRFEER T 20%.

&)

POJ3974 - Palindrome Manacher F&4

Palindrome
#include <cstdio>
#include <cstring>
inline int min(int a, int b) { return a < b ? a : b;

root;

= T)

}

23
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inline int max(int a, int b) { return a > b ? a : b;
char buf[1000100], str[2000200];
int R[2000200], T;

int main()

{

while (scanf("%s", buf), buf[0]

{

int m = int(strlen(buf)), n

strn++] = 'I";
H

strn++]

for (int i = 0; i < m; i++)
str[n++] = buf[i], str[n++] =

strn++]

e

Ty,
. B

strn++]

int p = @0, mx = @, ans = 0;
for (int i = 1; i < n; i++)

{

R[i] = mx > i ? min(R[2
while (str[i + R[i]] ==

if (R[i] + 1 > mx)
mx = 1 + R[p = i];
ans = max(ans, R[i]);

}

9;

IEI)

#

*p—1i], mx — 1)
str[i — R[i]]) R[i]++;

printf("Case %d: %d\n", ++T, ans — 1);

}

return 0;

YA ] B SRR R A R

31 EREFEK

BRBREX

3

Bk ea

YE bla. LIS, XFKa 2 b HIREEL b2 a BT

EERERMR

1. alb A ale = al(b+c)
2. alb = Vc e Z, albe

3. alb Ablc = alc

EREARE X FEE

EX1: HRERE

Vae€eZ,beZ" — 3q,r € Z,a=qb+r,r €]0,]b])

24
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a mod m =bmod m <= a=>b (modm)

EX 3: FIRAE

Ai={zlr € ZNz mod m =i} — Va,b € Aj,a =b (mod m)

s
1S
e
it
M

{a; mod m,as mod m,...,a, mod m} ={0,1,2,...,m — 1}

a=b(modm) < Jk€Z,a=b+km <= ml|(a—Db)

EIE2 FRKRBZENKR
1. a =a (mod m)
2. a=b (mod m) = b=a (mod m)
3.a=b (mod m) A b=c (mod m)=a=c (modm)
FE3I FRMH=NEE
a,b,c e R,m e N* a=b (mod m) =
l. a+c=b+c (mod m)
2.a—c=b—c (modm)
3. ac = bc (mod m)
EE4 FRAMN=NEHE
a,b,ce R,m e N ,a=b (mod m)Ac=d (mod m)=
l. ax + cy = bx + dy (mod m) x,y €7
2. ac = bd (mod m)
3. a" =b" (mod m) n € N*

4. f(a) = f(b) (mod m) fz) E—BRZ 20

TS
1. a=b (mod m) Adlm = a=0b (mod d)
2. a=b (mod m) = ged(a,m) = ged(b,m)

3.Vie[l,n], a=b (mod m;) <= a=0b (mod lem(my, ma,...,m,))

32 EH

EX T (BED Z2RT 1MIERE, JFHBR T 1 EARS AR EREECERR. KT 1 aERE
IEREBI N EE
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o FZEAET A MR (o) b AD IR « WERBE 204, Baf
tim ™)

r—oo I

nx

BRI — R )
n:Hp;“ p; €P, a; €N
i=1

¥ E
neP < Vie2,y/n], ifn

Eratosthenes 7%

Eratosthenes Sieve

fill(isprime, true);
for (int 1 = 2; 1 < n; i++)
if (isprime[i])
for (int j =1 * i; j < n; j += 1)
isprime[i] = false;

RRRIES W o(n) SRR n B n BRI RSO, Hor BN ER%,
R R MR n = ﬁ P = p(n) = f{ ()
1 peP < op =p—1
EFHE2 peP, ac Ny = p(p*) =p*—p*!

EE 3 m,n e N, Agedim,n) =1= @(mn) = p(m)p(n)

s

Il
—

EIE 4 n=][pj" = ¢(n)=n

i=1 %

(-1
L n=1 (mod2) = p(2n) = ¢(n)
EES5 ne(2,+0)NZ= ¢(n) =0 (mod 2)

EE6 neN,.= > pn) =n
d|n

BRREIE  ged(a,m) =1,a € Ny,m € [2,+00)((Z = a®™ =1 (mod m)
BONEE meP=a"'=1 (modm)

&R
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P0OJ2689 - Prime Distance & /i &%

Prime Distance

#tinclude <cmath>

#include <cstdio>»

#include <cstring>

int prime_count;

int prime[5140];

bool f[1000010];

bool notprime[50010];
int main()

{

for (int i = 2; i < 50010; i++)
if (!notprime[i])
for (long long j = 111 * i * i; j < 50010; j += i)
notprime[j] = true;
for (int i = 2; i < 50010; i++)
if (!notprime[i])
prime[prime_count++] = i;
int 1, r;
while (~scanf("%d%d", &1, &r))

{
l1=1==17?21:1;
memset(f, 0, sizeof(f));
for (int i = @, a, b; i < prime_count; i++)
{
a=(1l—-1) / prime[i] + 1;
b =r / prime[i];
for (int j = a; j <= b; j++)
if (7 > 1)
f[j * prime[i] — 1] = true;
}
int mx = =1, mn = @x3f3f3f3f, x1 = 0, x2 =0, yl = 0, y2 = 0,
for (int i =0, p = —-1; i <=r — 1; i++)
if (!f[1i])
{
if (~p)
{
if (mx < i — p)
mx =1i—-—p, x1 =p+1, yl =i + 1;
if (mn > i — p)
mn =1i—-—p, x2=p+1, y2 =i + 1;
p =1
}
if (mx == —1)
puts("There are no adjacent primes.");
else
printf("%d,%d are closest, %d,%d are most distant.\n", x2, y2, x1, yl);
}
return 0;
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POJ3421 - X-factor Chains J5i K F[IHEH H &

X-factor Chains
#include <cstdio>
int f[1 << 12 | 17;
long long _f(int x)

{
long long ans = 1;
for (int i = x; i; i—) ans *= ij;
return ans;
}
int main()
{
int x;
while (~scanf("%d", &x))
{
int _x =x, t = 0;
for (int i = 2; i * i <= _x; 1i++)
{
flt] = o;
while (_x % i == 0)
x /=1, f[t]++;
t++;
}
if (x !'= 1) flt++] = 1;
int sum = ©0;
for (int i = 0; i < t; i++) sum += f[i];
long long fac = _f(sum);
for (int 1 = 0; i < t; i++) fac /= _f(f[i]);
printf("%d %11d\n", sum, fac);
}
return 0;
}

POJ3090 - Visible Lattice Points KX &%

Visible Lattice Points

#include <cstdio>
const int maxn = 1010;
int phi[maxn], sum[maxn];
int main()
{
phi[1] = 1;
for (int i = 2; i <= 1005; i++) if (!phi[i])
for (int j = i; j <= 1005; j += i)
{
if (!phi[j]) phil[3] = J;
phi[j] = phi[]j] / i * (i — 1);
}

for (int i = 1; i <= 1005; i++) sum[i] = sum[i — 1] + phi[i];

int T, x;
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scanf ("%d", &T);
for (int 1 = 1; 1 <= T; i++)

{

scanf("%d", &x);

printf("%d %d %d\n", i, x, sum[x] << 1 | 1);
}
return 0;

-

BRANABS T NEH
EX 1 B aflbRHNELE, R dae Hdb, WHKdRaSbRART

BN 2 Wb RFEAALN 0 MR, Bl b AR T EAEN a5 b MEAAR T, 5
KALHL, TTHE ged(a,b)

EX3 BafbANNIEEEE, a5 b BNIEAFECY o 5 b KRN AEEG 121E lem(a, b)

BRADARSH/NAEHAIMER
1. a|lm A blm = lem(a,b)|m
2. dla ANd|b = d|gcd(a,b)
_ ab
3. lem(a,b) = Sed(eD)

4. m,a,b € N — lem(ma,mb) = m x lem(a,b) , ged(ma,mb) =m X ged(a,b)
HEEE

ZRFRE 4

m

m
a:Hp;’i, b:Hp?i
i=1 1=1

gcd(a, b) = Hp:mn(n,sz) , lcm(a, b) — Hp;nax(m,si)
=1 i=1

BRILESEE1
gcd(a,b) = ged(b, a mod b)
BRILEB/EE 2
gcd(a,b) = ged(a,a —b)
WRMJLESEE AHMHd Ik

exged
void exgcd(int64 a, int64 b, int64 &x, int64 &y)
{b==0?(x=1,y =20) : (exgcd(b, a % b, y, x), y —=x * (a / b)); }
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3.4 HMEIRFIE
—R—RAREFRE

EX1 abc€Za0,b#0, WILU ax + by = ¢ TR 0 —IRAE TR

EE1 ®a,beZHd=gcd(a,b), WHRdle, MATTRRAFETT 2L R, 507 AL

EIE 2 WMRANETEAMGHFEN v = 2o,y = yo MATTFERIERT LAFER N

b
x:xo+gt,y:yo—§t,ﬁ¢tez

RIFAESEARERE Ta>0Hb>00%MET, R_JT KT ax + by = ¢ WEBEEREN TR—nLk
MRS TTHE ax = ¢ mod b I HEE

K—T&EMRIRFTE EK ar =cmod b, WK ax +my = b k. i d = ged(a,m), SofdiH#HREELL
BASKR ax +my =b, WR Lo WM, BN mod m B SCTFIIMA d A, AT LB A A A Wi kb
oz AgE. (X d MREATERA 2o + 2t, ¢t € Z, Hd zo R ORI —MiE)

PERMKREE A om,ma,ms, ..., m, RPNILRFIEEL, NFERTRE

r=a; (modmy)
x=ay (mod my)

x=a3 (mod my) (3.1)

xr=a, (modm,)

£ mod M = [[m Wi, BP gk E7 458,
1
#in=pqH gedlp,q) =1, 42 modp,z mod ¢ KMEWIENG, = mod n KMEWLFELHHE .
HIXER
M; = Hmj — ged(M;,m;) = 1 = 3pi, qi, Mip; +mq; =1

j#i

(e; = M;p;) = int(j ==1i) (mod m;) — Zeiai mod Zmii%ﬁﬁ%%/]\%ﬁf%ﬁ%
1 1

2

POJ1061 - BGHREIZ9S  +1s

I A2 2%
#include <cstdio>
typedef long long inté64;
int64 gcd(int64 a, int64 b) { return b == 08 ? a : gcd(b, a % b); }
void exgcd(int64 a, int64 b, int64 &x, int64 &y) { b == 0 ? (x =1, y = 0) : (exgcd(b, a
%b,y, xX), y—=x*(a/ b))}
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int main()
{
inté4 s, t, p, q, L;
scanf("%11d%11d%11d%11d%11d", &s, &t, &p, &q, &L);
inté4 a = (p—q+ L) L, b=1L, c=(t—s+ L) %L;
inte4 x =0, y = 0, g = gcd(a, b);
if (¢ % g)
puts("Impossible");
else
{
a /=g, b /=g, c/=g;
exgcd(a, b, x, y);
printf("%11d", (((x % b + b) % b) * c) % b);
}

return 0;

POJ2142 - The Balance K az + by = ¢ FJ—4M#, 615 |z| + |y| REAS, ERTE R BN |az| + byl

L&/

The Balance

#include <cstdio>

inline int abs(int x) { return x >= 0 ? x : —x; }

void exgcd(int a, int b, int &d, int &x, int &y) { !'b ? (x =1, y =90, d
a%hb,d,y, x), y—=x%{(a/b));}

int main()

a) : (exgcd(b,

{
int a, b, ¢, x, y, g, ul, vl, u2, v2;
while (~scanf("%d%d%d", &a, &b, &c) & a + b + ¢)
{
exgcd(a, b, g, x, y);
a/=g,b/=g,c/=g;
ul = (x % b *c %b + b) % b;
vl = abs((c — ul * a) / b);
v2 = (y % a*ck%a+a)ka;
u2 = abs((c — v2 * b) / a);
if (ul + vl > u2 + v2 || (ul + vl == u2 + v2 & a * ul + b * vl > a * u2 + b * v2
)) ul = u2, vl = v2;
printf("%d %d\n", ul, vl);
}
return 0;
}
3.5 #x

R—TMRIRGE

ged(a,m)=1=3z,ax =1 (mod m)

ar=1 (modm) < Ik e€Z,axr—km=1
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int inv(int a, int m)

{
int x, y;
exgcd(a, m, x, y);
return (x % m + m) % m;
}
BONEE

VpeP —2? =2 (mod p)

PR G NEM, Hpta, B

TRA

A PR R R AT T 5

3.6 EEUEE)RR

AR IX ARV

RIEAMER, A® mod C HRWINE, HAKMMIARYE C, HAEIXKE

CeP iEM) BSGS

PP =1 (mod p)

1

VpePaxeZ —at=aP?

(mod p)

A*=B (mod C)

POJ2417 - Discrete Logging 4R &l

#include <cmath>
#tinclude <cstdio

#include <cstring>

>

Primitive Roots

typedef long long i64;
i64 b, i64 &x, i64 &y)

void exgcd(i6d a
{

struct HashTable
{

)

y = 0) : (exgcd(b, a % b, y, x), y —=(a / b) * x);

static const size_t sz = 500009;
i64 idx[sz], val[sz];

void init()

{

memset (idx,

memset(val,

}

void insert(i64

{
i64 § =

i

[
(]

—1, sizeof(idx));

—1, sizeof(val));

i, i64 v)

sz;

BARE) (BRAERE B,
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while (idx[j] != —1 && idx[j]
{
J++s
if (j == sz)
j=09;
}
if (val[j] == —-1)
{
idx[j] = i;
val[j] = v;
}

i64 find(i64 i)

i64 j =1 % sz;

while (idx[j] !'= —1 && idx[j]
{
J++;
if (j == sz)
j=0;
}

return val[j];

int main()

for (i64 a, b, c; ~scanf("%11d%11d%11d", &c, &a, &) & a | b | c;)

H.init();

i64 m = i64(ceil(sqrt(c))), d
for (int i = 0; i < m; i++,

H.insert(d, i);
i64 res =1, x, Vy;
bool flag = false;

for (i64 i = 0; i < m && !flag;

printf("%11d\n", i * m + j), flag

{
exgcd(res, ¢, X, y);
X =(x*b%c+c)%c;
i64 j = H.find(x);
if (7 '= -1)
}
if (!flag)
puts("no solution");

return 0;

i
&

d *a¥%c)

res = res *d % c)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

3 EHEREHEF

3.7 [FEiR

b1y
n>1,a€Z,gedla,n)=1—3Ir€[l,n],a” =1 (mod n)

r R /NERBUERRN o B n BT, 208 Ord,(a)

Bt B 1 JBR
ged(a,n) = 1,r = Ord,(a), VN € {ala™ =1  (mod n)} = r|N

gcd(a,n) =1 = Ord,(a)|p(n)

FER, p € Pged(a,p) =1 = Ord,(a)lp—1, B%he(p)=p—1

34

[FE#®R neN. acZ O0rd,(a) = @(n), WH a g n F—DERR, HFE T RERM n SRR .

KEH p MIRIREE BN PNERMZE ge Ny, Vae{z|zlp—1,z€ IP’},gp%1 # 1 (mod p)

Primitive Root

#include <cstdio>

typedef unsigned long long u64;

const size_t MAXN = 1 << 16 | 1;

bool notprime[MAXNT];

int prime[MAXN], pcnt, Xx;

inline u64 fast_pow(u64 a, u64 b, u64 m)

{

uéd ret = 1;

for (; b; a=a*a%m, b >=1)

if (b & 1)
ret = ret * a % m;

return ret;
}
int main()
{

for (size_t i = 2; i < MAXN; i++)
if (!notprime[i] && (prime[pcnt++] = int(i)))
for (size_t j =1 * i; j < MAXN; j += 1)
notprime[j] = true;
while (~scanf("%d", &x))
for (int a = 2, flag = 0; flag == 0; a++)
{
flag = 1;
for (int i = 0, k = x — 1; i < pcnt & k > 1 && flag; i++)
if (k % prime[i] == @)

{
flag = fast_pow(a, (x — 1) / prime[i], x) != 1;
while (k % prime[i] == 0)
k /= prime[i];
}
if (flag)

printf("%d\n", a);
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return 0;
}
ZI/

POJ1284 - Primitive Roots @15 n € N, A—EMR, 2 n —ILH p(o(n)) MAFERMER

Primitive Roots

#include <cstdio>

const int N = 1 << 16 | 1;
int phi[N];

int main()

{
for (int i = 2; i < N; i++) if (!phi[i])
for (int j = 1i; j < N; j += 1)
{
if (!phi[j1) phi[]] = J;
phi[j] = phi[j] / i * (1 — 1);
}
for (int p; ~scanf("%d", &p);)
printf("%d\n", phi[p — 11);
return 9;
}

4 HIBLEH I

4.1 FHREAE
7 1gn BT N E R 2 S o
=1

lowbit lowbit(x) = x & -x

AAMRE  1gn FHEAH

Fenwick tree

void add(int x, int v)

{

for (; x <= n; X += lowbit(x))
A[x] += v;

void sum(int x)
{
int res = 0;
for (; x; x —= lowbit(x))
res += A[Xx];
return res;
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)RR

POJ2352 - Stars

#include <cstdio>

#tinclude <cstring>
#tdefine lowbit(x) ((x) & —(x))

const int maxn =

1

int a[maxn], n, m,

ocoo

<< 15 | 1;
level[maxn];

void update(int pos, int x)

{
for (; pos < maxn; pos += lowbit(pos)) a[pos] += x;
}
int query(int pos)
{
int ans = 0;
for (; pos; pos —= lowbit(pos)) ans += a[pos];
return ans;
}
int main()
{
scanf("%d", &n);
memset(level, 0, sizeof(level));
memset(a, 0, sizeof(a));
for (int i = 0, x, y; 1 < n; ++1i)
{
scanf ("%d%d", &x, &y);
level[query (++Xx) ]++;
update(x, 1);
}
for (int i = @; i < n; ++1)
printf("%d\n", level[i]);
return 0;
}

Stars

36

P0OJ2299 - Ultra-QuickSort Ki¥i /7 xHE, ANidEcEERIE? Sy 12

Ultra-QuickSort

#include <algorithm>

#include <cstdio>

#include <cstring>

#include <stdint.h>

tdefine lowbit(x) ((x) & —(x))

const int N = 500005;

int sum[N];

int query(int x)

{
int ans = 0;
for (; x; x —= lowbit(x)) ans += sum[x];
return ans;
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4 BUREHM 1

}

void update(int x, int y)

{

}

for (; x <= N; x += lowbit(x)) sum[x] += y;

struct abcd

{

int val, pos;

bool operator<(const abcd &rhs) const { return val < rhs.val;

} nodes[N];
int map[N];

int main()

{

int n;

while (~scanf("%d", &n) && n)

for (int i = 1; i <= n; i++) scanf("%d", &nodes[i].val), nodes[i].pos

std::sort(nodes + 1, nodes + n + 1);

for (int i = 1; i <= n; i++) map[nodes[i].pos] = i;

ans);

{
memset(sum, 0, sizeof(sum));
int64_t ans = 0;
for (int i = 1; i <= n; i++)
{
update(map[i], 1);
ans += i — query(map[i]);
}
printf("%11ld\n",
}
return 0;

T r=seag <

L9 v L L A T B A

-

1

E
A

}

i;
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POJ1990 - MooFest i Y& W2 ] fi sl 2> 15 31 figd vk

MooFest

#include <algorithm>

#include <cstdio>

#tdefine lowbit(x) ((x) & —(x))

const int N = 20005;

void add(int *arr, int pos, int val)

{
for (; pos < N; pos += lowbit(pos))
arr[pos] += val;
}
int query(int *arr, int pos)
{
int ans = 0;
for (; pos; pos —= lowbit(pos))
ans += arr[pos];
return ans;
}

int sum[2][N];
struct cow
{
int pos, vol;
bool operator<(const cow &rhs) const { return vol < rhs.vol; }
} cows[N];
int main()
{
int n;
scanf("%d", &n);
for (int i = 1; i <= n; i++)
scanf ("%d%d", &cows[i].vol, &cows[i].pos);
std::sort(cows + 1, cows + n + 1);
long long ans = 0;
for (int i = 1; i <= n; i++)
{
long long a = query(sum[@], cows[i].pos), b = query(sum[1], cows[i].pos);
ans += (cows[i].pos * a — b + query(sum[1l], 20000) — b —
(i —1—a) * cows[i].pos) *
cows[i].vol;
add(sum[@], cows[i].pos, 1);
add(sum[1], cows[i].pos, cows[i].pos);
}
printf("%11d", ans);

return 0;

4.2 Sparse Table

AbFE X A5 {E, HP RMQ (Range Minimum Query) [7] @,
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TRALEE  THE AN £ Fl[G]) = manli, i 4 27), ARJEUREURT DUT AR RS 1.

o j=0
s ‘{ min(£{l — U, fli + 2 - 1) § >0 D

YR R AN X ) [, ) 935 80 B
RATATLR L 20 < y— 2 < 27 (4, B [logyy — o], SCRERATAT BRI BIAKCRE S 21 (/N X 617 2640
ELSBNEALR

K FE Sy 2 BN T B M ZE TS B B 28R, TR [, ) 93/ ME S mind £, fly — 2]}
MR, KA EBRER.
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POJ3264 - Balanced Lineup #5178 —MKEEA n T o[N], W Q IR, &FX¥iH [L, R) X[AlH K
HEB/MERIZERZ /D, BEEXP R T 00 R B2 17 W 5 1

Balanced Lineup

#include <cstdio>
inline int min(int a, int b) { return a < b ? a : b; }
inline int max(int a, int b) { return a > b ? a : b; }
const int N = 50010;
const int LogN = 16;
int minT[LogN][N], maxT[LogN][N], Log[N];
int main()
{
Log[@] = -1,
for (int i = 1; i < N; i++) Log[i] = Log[i >> 1] + 1;
int m, n;
scanf ("%d%d", &n, &m);
for (int i = 1, x; i <= n; i++)
{
scanf("%d", &x);
minT[@][i] = maxT[@][i] = Xx;

for (int j = 1; j < LogN; j++)
for (int i = 1; i + (1 << j) — 1 <= n; i++)
minT[j]1[i] = min(minT[j — 21][i], minT[j — 1][1i + (1 << (J — 1))1),
maxT[j]1[i] = max(maxT[j — 1][i], maxT[j — 1][i + (1 << (J — 1))]);
for (int i = 1, x, y, z; 1 <= m; i++)

scanf ("%d%d", &x, &y);
z = Log[y — x + 1];
printf("%d\n", max(maxT[z][x], maxT[z][y — (1 << z) + 1]) — min(minT[z][x], minT[
z][y — (1 << z) + 1]));
}

return 0;

CF359D - Pair of Numbers 170 E A8 ged H “HBAERMER”, a5,
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#tinclude <cstdio>
#include <cctype>

inline int min(int a, int b) { return a < b ? a
inline int gcd(int a, int b) { return b

inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch =
}

int n, a[1 << 20 | 1], Log[l << 20 | 1];
int M[1 << 20 | 1][20], G[1 << 20 | 1][20];

struct

{
int ¢, a[1 << 20 | 1], r;

}ans;

inline bool can(int 1, int r)

{
int k = Log[r — 1 + 1];

return min(M[1][k], M[r — (1 << k) + 1][k])

}
bool check(int 1len)
{
int cnt = 0;
for (int i = 0; i + len <
if (can(i, i + len))
ans.af[cnt++] = i;
if (cnt) ans.r = len, ans.
return cnt;
}
int main()
{
read(n);
Log[o] = —1;
for (int i =1
for (int i = ©
for (int i = o
for (int j =1

int L =0, R=n, m;
while (L < R)

check(m = (L + R) >> 1) ? L

Pair of Numbers

gcd(b, a%b);

getchar()) x (x << 3) + (x << 1) + ch —

ged(G[1][k], G[r — (1 << k) + 1][k]);

;1 <= n; i++) Log[i] Log[i >> 1] + 1;
5 1 < n; i++) read(a[i]);
;01 < n; i++) M[i][0]
5 3 <= Log[n]; j++)
for (int 1 = 0; i + (1 << j) — 1 < n; i++)
M{i1[J] = min(M[i][]j — 11, M[i + (1 << (3 — 1))1[3 — 11),
G[i][]J] = gcd(G[i][] — 1], G[1i + (1 << (J — 1))1[F — 11);

printf("%d %d\n", ans.c, ans.r);

for (int i = @; i < ans.c; i++)
printf("%d ", ans.a[i] + 1);

return 0;
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4.3 FEiRF

FEARB S —FT LAE FEROHE, BT LUE AT DLSCRPHER) LR, I HAR AR AR A R RIS TR] 2% P 52 1k
(9, I HE BB SCRF & I R (B R IR A o

MR BA15EE W ml i MBREON 0 BIE R AT, Bl vl (ia %, Hob 27 et 1
PR3 BT RO AN s XA R IR N 0.

ME1: HRFMER WANEANTI T RRE (B2 — KR WD .

MR 2: AR AT R AN T T R

M3 R T e KA T SR N —
Z w1

B BERNTAPIRL WA A M B, SBHEIF. JAMEB A R KT B MR AL AR
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SRR, WA T R R T T A, AKX PR T, SRR SR A IBEE, X )
N, BOSHA log,n MR, FrUABEANIREE, BRAFKKIMG RS E8HF 1.

& I 7 B ST
struct node
{
int val, dis;
node *ch[2];
};
#tdefine dis(x) ((x) ? (x)—>dis : —1)
node *merge(node *a, node *b)
{
if (a && b) return (node*)(uintptr_t(a) | uintptr_t(b));
if (a—>val < b—>val) swap(a, b);
a—>ch[1] = merge(a—>ch[1], b);
if (dis(a—>ch[@]) < dis(a—>ch[1])) swap(a—>ch[@], a—>ch[1]);
a—>dis = dis(a—>ch[1]) + 1;
return a;
}

DA W TR WL (Ey” SR < R M NN RS 1SR LR O

MUBRIRAE & IFHRTY R BP9
MERIEETTE e W AP TR G IR AT o SRR RS H A S AUE, W R A

WA, mtakskE EgEDT, BRI RS AL .
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BZ0J2809 - [Apio2012]dispatching =5 JEXT AN s 4EY— AN AR ME, HE N AF il B A IX AN T 13 N B
HREM Cro MHENPIFRT M RS HETTOCER ;. A S RIHE T DUE W B LT R A IR R 4
ANHCT S C; K133

Apio2012 dispatching
#tinclude <cctype>
#include <cstdio>
template <typename T> inline void swap(T &x, T &y) {

Tt = x;
X =Y;
y = t;

}

template <typename T> inline T max(T x, T y) { return x >y ? x : y; }
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch = getchar()) x = x * 106 + ch — '0"';
}

const int maxn = 100010;
int n, m, fa[maxn], C[maxn], L[maxn], cnt;
typedef struct Node

{
Node *1c, *rc;
int val, dis, sz;
long long sum;
} *1pNode;
1pNode merge(lpNode x, lpNode y)
{
if (x == @) return y;
if (y == @) return x;
if (x—>val < y—>val) swap(x, Vy);
X—>rc = merge(x—>rc, y);
if (x—>lc == || x—>1lc—>dis < x—>rc—>dis) swap(x—>lc, x—>rc);
x—>dis = x—>rc ? x—>rc—>dis + 1 : 0;
Xx—>sz = (x—>1lc ? x—>lc—>sz : @) + (X—>rc ? Xx—=>rc—>sz : 0) + 1;
x=>sum = (x—>lc ? x—>lc—>sum : @) + (Xx—>rc ? x—>rc—>sum : @) + Xx—>val;
return x;
}

Node mem[maxn];

1pNode nodes[maxn];

int head[maxn], to[maxn], next[maxn], ecnt, arr[maxn], aend;
inline void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

}

int main()

{

read(n), read(m);
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for (int i = 1; i <= n; i++)

read(fa[i]), read(C[i]), read(L[i]), addEdge(fa[i], i),

(nodes[i] = mem + i)—>sz = 1, nodes[i]—>sum = nodes[i]->val = C[i];
for (int i = @; i <= n; i++)

for (int cur = head[i]; cur; cur = next[cur])

arr[++aend] = to[cur];

long long ans = 0;
for (int i = aend; i; i—)

{
int x = arr[i], y = fa[x];
ans = max(ans, 111 * nodes[x]—>sz * L[x]);
nodes[y] = merge(nodes[y], nodes[x]);
while (y && nodes[y]—>sum > m)
nodes[y] = merge(nodes[y]—>1lc, nodes[y]—>rc);
}
printf("%11d", ans);
return 0;

4.4 REEH

BERT LA log(n) &2, AT LA log(n) B ME, W AT log(n) IR, & HEZEEE I EEE A RELE
log(n) A IH] A FH L 4ES

HEA R BRigy, XEEl HEE
HRRIZERN: XiEgN, BxEl %K Lazy-tag

BRAMZER: XEEw, XEER XAREEHEL EWE, ARSI, faid FERRd KAWL,
HARRIL K AAAE AT R AR S5 40 T 2 20K o IRAEZS Y — AN KBRS, I BN TR P Rl 770 A
S

XM POJ3468 - A Simple Problem with Integers

RIETME X)L R AMEE, ERBHIRTIRG, SHEATEMIEATT S0 T R0, Ry
M add 16 ML, BT A add 5 sum B, FRESET AW add HIEE.

Frid FEBIRE: 2.3s

#include <cstdio>

#include <cctype>

#tdefine C(x) (x = getchar())

#define L(x) ((x) << 1)

#define R(x) ((x) << 1 | 1)

#tdefine avg(x, y) (((x) + (y)) >> 1)
inline void read(int &x)

{
int ch = x = 0, flag = 1;
while (!isdigit(C(ch))) if (ch == '—') flag = —1;
for (; isdigit(ch); C(ch))
X =x * 10 + ch — '0';

x *= flag;
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}

const int N = int(le5 + 5);

typedef long long 1i64;

int a[N];

i64 A[N << 2], S[N << 27;

inline void add(int k, int 1, int r, i64 v)

{
A[k] += v;
S[k] += (r — 1) * v;

}

inline void pushdown(int k, int 1, int r)

{
if (A[k] == @) return;
int m = avg(l, r);
add(L(k), 1, m, A[k]);
add(R(k), m, r, A[k]);

Alk] = ©;
}
void build(int k, int 1, int r)
{
if (1 == r — 1) return void(S[k] = a[l]);
int m = avg(l, r);
build(L(k), 1, m);
build(R(k), m, r);
S[k] = s[L(k)] + S[R(k)];
}

i64 query(int k, int 1, int r, int x, int y)

if (x <=1 & r <= y) return S[k];
pushdown(k, 1, r);

int m = avg(l, r);

i64 res = 0;

if (x < m) res += query(L(k), 1, m, x, y);
if (y > m) res += query(R(k), m, r, x, y);
return res;

}
void modify(int k, int 1, int r, int x, int y, int v)
{
if (x <=1 & r <= y) return add(k, 1, r, v);
int m = avg(l, r);
pushdown(k, 1, r);
if (x < m) modify(L(k), 1, m, X, y, V);
if (y > m) modify(R(k), m, r, X, y, Vv);
S[k] = S[L(k)] + S[R(k)];
}
int main()
{

int n, m;

read(n), read(m);

for (int i = @; i < n; i++) read(a[i]);
build(1, @, n);

while (m—)

44
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45

{
int op =0, x, vy, z;
while (op != 'Q' & op != 'C") C(op);
if (op == 'Q")
{
read(x), read(y);
printf("%1ld\n", query(1, @0, n, x — 1, y));
}
else
{
read(x), read(y), read(z);
modify(1, @, n, x — 1, y, z);
}
}
return 0;
}
FRBRAM BRI add bRCHAR LU TG, T35 SRR O (EE 52, 38U 32 2
ST BRI

PRICK AR : 2.0
#include <cctype>
#include <cstdio>
#tdefine C(x) ((x) = getchar())
#define L(x) ((x) << 1)
#define R(x) ((x) << 1 | 1)
#tdefine avg(x, y) (((x) + (y)) >> 1)
typedef long long 1i64;

inline int max(int a, int b) { return a > b ? a : b; }
inline int min(int a, int b) { return a < b ? a : b; }
inline void read(int &x)
{

int ch = x = @, sign = 1;

while (!isdigit(C(ch))) if (ch == '—') sign = —1;

for (; isdigit(ch); C(ch))

X =X *¥ 10 + ch — '90"';

X *= sign;

}

const int N = int(le5 + 5);
i64 add[N << 2], sum[N << 2];

int a[N];
void build(int k, int 1, int r)
{

if (1 == r — 1) return void(sum[k] = a[l]);
int m = avg(l, r);
build(L(k), 1, m);
build(R(k), m, r);
sum[k] = sum[L(k)] + sum[R(k)];
}
void modify(int k, int 1, int r, int x, int y, int v)

{
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if (x <=1 && r <=y)
return void(add[k] += v);

sum[k] += 111 * (min(r, y) — max(l, x)) * v;

int m = avg(l, r);
if (x < m) modify(L(k), 1, m, x, y, V);
if (y > m) modify(R(k), m, r, x, y, Vv);

i64 query(int k, int 1, int r, int x, int y)

if (x <=1 && r <=y)

return sum[k] + (r — 1) * add[k];
int m = avg(l, r);
i64 res = add[k] * (min(r, y) — max(l, x));
if (x < m) res += query(L(k), 1, m, x, y);
if (y > m) res += query(R(k), m, r, x, y);
return res;

int main()

int n, m;
read(n), read(m);
for (int i = @; i < n; i++) read(a[i]);
build(1, @, n);
while (m—)
{
int op = 0, x, vy, z;
while (op != 'C' & op != 'Q"') C(op);
if (op == 'Q")
{
read(x), read(y);

printf("%1ld\n", query(1, 0, n, x —

}

else

{
read(x), read(y), read(z);
modify(1, @, n, x — 1, y, z);

}

return 0;

}

2l RIFR LK AR TIER 128, ATRER RO BCAH B4 2 1) pushdown 3B .

4.5 BigESo

35 FEEE 4y, B EEE S A — AR BOW L AR JE iRk T R AN R IR A 4 2233333333333333333333333

)

BZ0J1036 - [ZJO12008] HHI%E 1+ Count A4 it

46



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

46

47

48

49

50

51

4 BUREHM 1

#include <cstdio>
#include <cctype>
#tdefine L(x) ((x)
#tdefine R(x) ((x)
#tdefine avg(x, y)

ZJOI2008 #1451 Count

<< 1)
<< 1| 1)
(((x) + (y)) > 1)

inline int max(int a, int b) { return a > b ? a : b; }
inline int min(int a, int b) { return a < b ? a : b; }
template <typename T> inline void swap(T &a, T &b)
{
Tt = a;
a = b;
= t;
}
inline void read(int &x)
{
int ch = x = @, sign = 1;
while (!isdigit(ch = getchar())) if (ch == '-') sign = —1;
for (; isdigit(ch); ch = getchar()) x = x *¥ 106 + ch — '0';
X *= sign;
}

const int N = int(3e4 + 5), inf = Ox3f3f3f3f;

int adj[N], nxt[N << 1], to[N << 1], ecnt;

int sum[N << 2], mx[N << 2];

int n, sz[N], son[N], dep[N], fa[N], top[N],

inline void addEdge(int f, int t)
{
ecnt++;
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
}
void build(int k, int 1, int r)
{
if (1 == r — 1) return void(sum[k] =
int m = avg(l, r);
build(L(k), 1, m);
build(R(k), m, r);
sum[k] = sum[L(k)] + sum[R(k)];
mx[k] = max(mx[L(k)], mx[R(k)1);

idx[N], pos[N], val[N];

}
void modify(int k, int 1, int r, int p, int v)
{
if (1 == r — 1) return void(sum[k] = mx[k] = v);

int m = avg(l, r);

(p < m) ? modify(L(k), 1, m, p, V)
sum[k] = sum[L(k)] + sum[R(k)];
mx[k] = max(mx[L(k)], mx[R(k)1);

int gqsum(int k, int 1, int r, int x, int y)

if (x <=1 & r <= y) return sum[k];

modify(R(k), m,

r, p, v);

mx[k] = val[idx[1]]);
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int

int

int

}

int m = avg(l, r), res = 0;

if (x < m) res += gsum(L(k), 1, m, x, y);
if (y > m) res += gqsum(R(k), m, r, X, y);
return res;

gmax(int k, int 1, int r, int x, int y)

if (x <= 1 && r <= y) return mx[k];
int m = avg(l, r), res = —inf;

if (x < m) res = max(res, gmax(L(k), 1, m, x, y));
if (y > m) res = max(res, gmax(R(k), m, r, x, y));

return res;

psum(int u, int v)

int res = 0;
while (top[u] != top[v])

{
if (dep[top[u]] < dep[top[v]]) swap(u, V);
res += qsum(l, @, n, pos[top[u]], pos[u] + 1);
u = fa[top[ull;

}

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

return res + qsum(1l, @, n, pos[u], pos[v] + 1);

pmax(int u, int v)

int res = —inf;
while (top[u] != top[v])
{

if (dep[top[u]] < dep[top[v]]) swap(u, V);
res = max(res, gmax(1l, @, n, pos[top[u]],

u = fa[top[ull;

}
if (dep[u] > dep[v]) swap(u, v);

return max(res, gmax(1, ©, n, pos[u], pos[v] + 1));

void init()

{

static int que[N];

int len = @, u, v;

que[len++] = 1;

for (int i = 0; i < len; i++)

{

sz[u = que[i]] = 1;

for (int e = adj[u]; e; e = nxt[e])

if ((v = to[e]) != fa[u])
fa[v] = u, dep[v] = dep[u] + 1, que[len++] = v;

}
for (int i = len — 1; i; i—)
{

u = quel[i], v = fa[u];

pos[u] + 1));

48



104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

5 HEILM

int

5.1

IA3Y

sz[v] += sz[u];
if (sz[u] > sz[son[v]]) son[v] = u;
}
for (int 1 = @, tot = 9; 1 < len; i++)
if (top[u = que[i]] == @)
for (v = u; v; v = son[v])
idx[pos[v] = tot++] = v, top[v] = u;

main()

read(n);
for (int i = 1, x, y; 1 < n; i++)
{
read(x), read(y);
addEdge(x, y), addedge(y, x);
}
for (int i = 1; i <= n; i++) read(val[i]);
init();
build(1, @, n);
int m, u, v;
read(m);
static char op[10];
while (m—)
{
scanf("%s", op);
read(u), read(v);
if (op[1] == 'H") modify(1, @, n, pos[u], v);
if (op[1] == 'M") printf("%d\n", pmax(u, v));
if (op[1] == 'S") printf("%d\n", psum(u, v));
}

return 0;
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70J1081 - Points Within DL 55 12 &

Points Within

#tinclude <cstdio>
#tdefine C const
#tdefine I inline

struct P
{
int x, y;
PO) {3}
P(int _x, int _y) { x = x, vy = _y; }
} a[1e5];
I P operator+(C P &, C P &R) { return P(L.x + R.x, L.y + R.y); }
I P operator—(C P &L, C P &R) { return P(L.x — R.x, L.y — R.y); }
I int cross(C P &, C P &R) { return L.x * R.y — L.y * R.x; }
I int dot(C P &L, C P &R) { return L.x * R.x + L.y * R.y; }
I bool check(C P &, C P &u, C P &v)
{
return cross(u — p, v — p) == 0 & dot(u — p, v — p) <= ©;
}
int main()
{

for (int n, m, T = 1; (scanf("%d", &n), n) && scanf("%d", &m); T++)
{
if (T > 1) putchar('\n');
printf("Problem %d:\n", T);
for (int i = 0; i < n; i++)
scanf ("%d%d", &a[i].x, &a[i].y);
a[n] = afe];
while (m—)
{
P p;
scanf ("%d%d", &p.x, &p.y);
bool flag = false;
int cnt = 0;
for (int 1 = 0; 1 < n; i++)



34

35

36

37

38

39

40

41

42

43

44

10

11

5 HEJLE 53

{
if (flag = check(p, a[i], a[i + 1])) break;
int d1 = a[i].y — p.y, d2 = a[i + 1].y — p.Y,
d = cross(a[i] — p, a[i + 1] — p);
cnt += (d >= 0 && dl < O && d2 >= 0) || (d <= 0 && d1 >= 0 && d2 < 0);
}
puts(flag || (cnt & 1) ? "Within" : "Outside");
}
}
return 0;
}
53 G
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POJ3348 - Cows AR, JH AN EE X}

Cows

#include <cstdio>

#include <algorithm>
const int N = int(le4 + 5);
struct point

{

int x, y;
point() {}
point(int _x, int _y) : x(_x), y(y) {}
Ya[N], stk[N];
inline point operator+(const point &L, const point &R)

{ return point(L.x + R.x, L.y + R.y); }



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

46

47

48

49

5 HEJLE 54

inline point operator—(const point &L, const point &R)
{ return point(L.x — R.x, L.y — R.y); }
inline int cross(const point &L, const point &R) { return L.x * R.y — L.y * R.x; }
inline int dot(const point &L, const point &R) { return L.x * R.x + L.y * R.y; }
inline int len2(const point &u, const point &v)
{
point p = u — v;
return p.x * p.x + p.y * p.y;
}
inline bool cmpl(const point &L, const point &R)
{ return L.x < R.x || (L.x == R.x & L.y < R.y); }
inline bool cmp2(const point &L, const point &R)
{
int det = cross(L — a[@], R — a[@]);
return det != @ ? det > @: len2(L, a[@]) < len2(R, a[®@]);

int main()

int n;
scanf("%d", &n);
for (int i = 0; 1 < n; i++)
scanf ("%d%d", &a[i].x, &a[i].y);
std::swap(*std::min_element(a, a + n, cmpl), a[@0]);
std::sort(a + 1, a + n, cmp2);
int top = ©;
stk[top++] ale];
for (int i = 1; i < n; i++)

{

while (top >= 2 && cross(a[i] — stk[top — 1], stk[top — 1] — stk[top — 2]) >= 9)
top—;
stk[top++] = a[i];
}
stk[top] = stk[@O];
int res = 0;
for (int i = 0; i < top; i++)
res += cross(stk[i], stk[i + 1]);
printf("%d", res / 100);
return 0;
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POJ2187 - Beauty Contest

#tinclude <cstdio>

#include <algorithm>

inline int max(int a,
const int N =

50005;

struct point

{

Ya[N],

int x, y;
point() {}
point(int _x,
stk[N];

int _y)

B, AT T EEX

Beauty Contest

int b) { return a > b ? a : b; }

x(_x), y(y) {}

#tdefine pArg(x) const point &x

inline
inline
inline
inline
inline
inline

inline

{

}

#define nxt(x) ((x) == n—12? 0 :
tdefine area(p,

int det =
return det !=

int main()

{

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

for (int i = @; i < n;

point operator+(pArg(l),

cross(l — a[o@],
0 ? det > 0

point operator—(pArg(l), pArg(r)) { return
int cross(pArg(l), pArg(r)) { return 1.x * r.y — 1.
int dot(pArg(l), pArg(r)) { return l.x * r.x
int len2(pArg(p)) { return p.x * p.x + p.y *

r — afe])

i++)

pArg(r)) { return

point(1l.
point (1.

* < X X

+ 1.y
p.y; }

bool cmpl(pArg(l), pArg(r)) { return 1.x < r.x || (1.
bool cmp2(pArg(l), pArg(r))

3

(x) + 1)

u, v) cross(u — p, v — p)

scanf ("%d%d", &a[i].x, &a[i].y);
std::swap(a[@], *std::min_element(a, a + n, cmpl));

std::sort(a + 1, a + n,

int top = 0;
for (int i = ©;

{

i< n;

while (top >= 2 &&
top—;

stk[top++] = a[i];

}

stk[top] =

int res

stk[0];
9;
if (top == 2)

res

cmp2) ;

i++)

cross(a[i] — stk[top — 1],

len2(stk[1] — stk[@]);

else for (int i =0, j = 2; i < n;
{
while (nxt(j) != i &&
area(stk[j], stk[i],

area(stk[j + 17,

j o= nxt(3);

stk[i],

i++)

stk[i + 1]) <=

stk[i + 1]))

l.y + r.y); }
l.y —r.y); }
r.x; }

r.x,

r.x,

-y}

== r.x & l.y < r.y);

len2(1 — a[@]) < len2(r — a[@]);

}

55

stk[top — 1] — stk[top — 2]) >= 0)
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=

res = max(res, max(len2(stk[j] — stk[i]), len2(stk[j] — stk[i + 1])));

}
printf("%d", res);
return 0;

6 MR

6.1 EmXR/mNE

AU T, s AU — T o BRI MNIR R ENE R AT R, 387, BRI A
ABKIE. HUXFE. Dinic A1 ISAP #S2 R 1S ) 5L, AR Rt 2 4E 1) # i U7 e

Dinic BARPIEAME Dinic, A, FINNHEFERF LA D ZVER . ELanmy DUInRxT 2% F i
R QB

POJ1273 - Drainage Ditches (Dinic)

#include <cstdio>

#tinclude <cstring>

inline int min(int a, int b) { return a < b ? a : b; }

const int inf = Ox3f3f3f3f;

int adj[205], nxt[405], to[4@5], cap[405], cur[205], dis[405], ecnt;
inline void addEdge_impl_(int f, int t, int c)

{
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
cap[ecnt] = c;
ecnt++;
}
inline void addEdge(int f, int t, int c)
{
addEdge_impl_(f, t, c);
addEdge_impl_(t, f, 0);
}
int n, m;
bool bfs()
{
static int que[205];
for (int i = 1; i <= n; i++)
cur[i] = adj[i], dis[i] = inf;
int len = dis[1] = ©;
que[len++] = 1;
for (int i = 0; i < len; i++)
for (int e = adj[que[i]]; ~e; e = nxt[e])
if (cap[e] && dis[to[e]] > dis[que[i]] + 1)
dis[que[len++] = to[e]] = dis[que[i]] + 1;
return dis[n] < inf;
}

int dinic(const int u, int rest)
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=

{
if (u == n) return rest;
int flow = ©;
for (int e = cur[u], curFlow; rest &% ~e; e = nxt[e])
if (cur[u] = e, cap[e] && dis[u] == dis[to[e]] — 1)
if ((curFlow = dinic(to[e], min(cap[e], rest))))
rest —= curFlow, flow += curFlow,
cap[e] —= curFlow, cap[e ~ 1] += curFlow;
if (rest) dis[u] = inf;
return flow;
}
int main()
{
while (~scanf("%d%d", &m, &n))
{
ecnt = 9;
memset(adj, —1, sizeof(adj));
for (int i =0, x, y, z; 1 < m; i++)
scanf ("%d%d%d", &x, &y, &z), addkEdge(x, y, z);
int ans = 0;
while (bfs()) ans += dinic(1, inf);
printf("%d\n", ans);
}
return 0;
}

i B AR T MBI (AR B AR A LA, —cur[u] MO, 728 YR I BT DU 4 T
VRTE: 40, 41 RSO DA EFOA PR 2 N A I I T B B R SRR = R
42, 43 AFIORINT, ST T AT PR AR R AL T BORRA, 35 AR A T
FARMERL 4 2.

ISAP AW AEM ISAP, PN ITEERRE, mTRIEE, RAMEE— 8.0 dE R4 Dinic,
. H RT3 — 38 Wl R R RE R A5 ISAP. DL IE s b A i

POJ1273 - Drainage Ditches (ISAP)

#include <cstdio>

#include <cctype>

#include <cstring>

inline int min(int a, int b) { return a < b ? a : b; }
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch = getchar()) x = x * 106 + ch — '0";
}

const int N = 205, inf = Ox3f3f3f3f;

int adj[N], nxt[N << 1], to[N << 1], cap[N << 1], cur[N], cnt[N], dis[N], fa[N], ecnt;

inline void addEdge_impl_(int f, int t, int c)

{
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
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cap[ecnt] = c;

ecnt++;
}
inline void addkEdge(int f, int t, int c)
{
addEdge_impl_ (f, t, c);
addEdge_impl (t, f, 9);
}

int ISAP(int S,

int flow = 9;
for (int i = @; i < Nj; i++) dis[i] = N — 1;
int len = 0, Xx;
static int que[N];
dis[que[len++] = T] = 0;
for (int i = @; i < len; i++)
for (int e = adj[x = que[i]]; ~e; e = nxt[e])
if (cap[e ~ 1] && dis[to[e]] > dis[x] + 1)
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memset(cnt, O,

dis[que[len++] =
sizeof(cnt));

= dis[x] + 1;
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for (int i = i < N; i++) cur[i] cnt[dis[i]]++;
X = S;
while (dis[S] < N — 1)
{
if (x ==
{
int curFlow = inf;
for (x = T; x I=S; x = to[fa[x] ~ 1]) curFlow = min(curFlow, cap[fa[x]]);
for (x = T; x !=S; x = to[fa[x] ~ 1]) cap[fa[x]] —= curFlow, cap[fa[x] ~ 1]
+= curFlow;
flow += curFlow, x = S;
}
bool needRetreat = true;
for (int e = cur[x]; needRetreat && ~e; e = nxt[e])
if (cur[x] = e, cap[e] && dis[x] == dis[to[e]] + 1)
needRetreat = false, fa[x = to[e]] = e;
if (needRetreat)
{
int nd = N — 2;
for (int e = adj[x]; ~e; e = nxt[e])
if (cap[e]) nd = min(nd, dis[to[e]]);
if (—cnt[dis[x]] == @) break;
++cnt[dis[x] = nd + 1];
cur[x] = adj[x];
if (x !=S) x = to[fa[x] ~ 1];
}
}
return flow;
}
int main()
{

int n, m;
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while (~scanf("%d%d", &m, &n))

{
memset(adj, —1, sizeof(adj)), ecnt = 0;
for (int i =0, x, y, z; 1 < m; i++)
scanf ("%d%d%d", &x, &y, &z), addEdge(x, y, z);
printf("%d\n", ISAP(1, n));
}

}

BHE T, 1A, RIS, ISAP t Dinic YRR A ERAZZ T, HEEE 58 17/ break, X1 LI K
i, BFUOAMEHRSANC S CSASEGE T, 4 N, MIERWEE ISAP B —ES oK%
J& Lt Dinic 11

6.2 mNERAZEKAR

BRI B — Sk B E) T, KR B Dinic 582, A SRR, BfFEEA 1 cur, ZHT
is S LEAE, I HAI A

POJ2135 - Farm Tour

#include <cstdio>

#include <cstring>

inline int min(int a, int b) { return a < b ? a : b; }

const int inf = @x3f3f3f3f, N = 1005, M = 50005;

int adj[N], nxt[M], to[M], cap[M], cost[M], dis[N], ecnt, idx;
inline void addEdge_impl_(int f, int t, int c, int w)

{
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
cap[ecnt] = c;
cost[ecnt] = w;
ecnt++;
}
inline void addEdge(int f, int t, int c, int w)
{
addEdge_impl_(f, t, c, w);
addEdge_impl_(t, f, 0, —w);
}
int T;
bool bfs(int S)
{

memset(dis, inf, sizeof(dis)), idx++;
static int que[N << 1];
static bool inq[N];
int len = 0;
dis[que[len++] = S] = ©;
for (int i = @; i < len; inqg[que[i++]] = false)
for (int e = adj[que[i]]; ~e; e = nxt[e])
if (cap[e] && dis[to[e]] > dis[que[i]] + cost[e])
{
dis[to[e]] = dis[que[i]] + cost[e];
if (!inq[to[e]]) que[len++] = to[e];
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}

return dis[T] < inf;
int dfs(int x, int rest)

static int vis[N];
if (x == T) return rest;
vis[x] = idx;
int flow = 9;
for (int e = adj[x], curFlow; rest &% ~e; e = nxt[e])
if (vis[to[e]] != idx && cap[e] && dis[to[e]] == dis[x] + cost[e])
if (bool(curFlow = dfs(to[e], min(cap[e], rest))))
rest —= curFlow, flow += curFlow, cap[e] —= curFlow,
cap[e ~ 1] += curFlow;
return flow;

int main()

memset(adj, —1, sizeof(adj));
int n, m;
scanf ("%d%d", &n, &m);
T=n+ 1;
for (int 1 =0, x, y, z; 1 < m; i++)
scanf ("%d%d%d", &x, &y, &z), addEdge(x, y, 1, z), addEdge(y, x, 1, z);
addEdge(0, 1, 2, 9);
addEdge(n, T, 2, 0);
int ans = 0;
while (bfs(®)) ans += dis[T] * dfs(@, inf);
printf("%d", ans);
return 0;

BiE RE R B dinic MIBUIMR el PO B, A3 s %0 R IR T — 4 RE,
F K EL IR dinic (0RFLRAAT 0, THRIENN b vis B2 3 MR PURARAE A ke (AT TR 0
AT AN SRR, G RHl 4 B TE Review ARSI BRI T 71k, WEAZTEHI, 58 )50 8.
7 XIJIBEEEE]
XIB B I 6] 5 2 FE £ O(BUfRI), 2 2R ) (R0 F )
71 Z“o5=9

5 RFHEEZ—, AW UE BB, SR RIS R ET Elogn. (2 T MEAUE TR E B A O
PRI, B DAMBGE T E A AR, /N (bu) O (yong) KilE.

—OWMEE

BY_OMEE WP STL 57 T

while (L < R) check(m = (L +R) >> 1) ? L=m+ 1 : R = m;
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while (R - L > eps) check(m = (L +R) /2) ? L=m: R =m;
ZOEENARE

ZHER RMERK (BURBRKERD) W@, XX 5] A AR, Wt E
B% 5, BLB 90 B DP A HAl AR IR XN SO Ak, KU R AR g P e il s
KEN n T8 a; 73t m NESBL SRITA ik BRI R KERDMEZZ D
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POJ2456 - Aggressive cows

#include <cstdio>
#include <algorithm>
int n, m, a[l100005];
bool check(int d)
{
int cow = @, nxt = 9;
for (int i = 0; i < n; i++)
if (a[i] »>= nxt)
cow++, nxt = a[i] + d;

return cow >= m;
int main()

scanf ("%d%d", &n, &m);
for (int i = @; i < n; i++) scanf("%d", a + 1i);
std::sort(a, a + n);
int L = @, R = @x3f3f3f3f, mid;
while (L < R)
check(mid = (L + R) >> 1) ? L = mid + 1 : R = mid;
printf("%d", L — 1);
return 0;

}

&, RIRERPAZL - 1.

=5 =OrEIE TSR S0 pR BRI ARAR R A . IR R B A IR A R R . =S R
B AW /INE S PIAE ISR AR DX TR] o ik e A X B0 0 iR A R 3P S 2 170 = 29 R D 1 0 52
K et
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while (R - L >eps) f(ml =L+ (R-1L)/3)<f(m2=R-(R-L)/3)?L=ml:R=nm2;

= 5T HO IR .
S=nrl+mr’ h=V12—r2V = §7T’I“2h

FE TR EAR, W HABE AR o] DR IR TH R H R, [RIRAR B b LA G R AW T LA, V2
KT r B— R AL, PR =43 KT AR SR A
POJ3737 - UmBasketella

#include <cmath>
#include <cstdio>
const double pi = acos(—1.0), eps = le—6;

double S;

inline double calc(double r)

{
double 1 = (S —r *r) / r;
double h = sqrt(l * 1 — r * r);

return pi * r * r * h / 3;

}
int main()
{
while (~scanf("%1f", &S))
{
S /= pi;
double 1 = @, r = sqrt(S), mi, m2, d;
while ((d = r — 1) > eps)
calc(mi =1 +d/ 3) < calc(m2 =r —d/ 3)?21=ml:r =m2;
1=(S—-r *r)/r;
double h = sqrt(l * 1 — r * r);
double V = pi * r * p * h / 3;
printf("%.2f\n%.2f\n%.2f\n", V, h, r);
}
return 0;
}
7.2 Hash

NimEE:, WEHAZE, M—4 UOJ fE%: 998244353 = 7+ 17 %223 + 1

7.3 —oELAEE
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POJ3041 - Asteroids
#include <cstdio>
int adj[505], nxt[1@005], to[10005], ecnt, mate[505], vis[505], idx, n, m;
inline void addEdge(int f, int t)

{
nxt[++ecnt] = adj[f], adj[f] = ecnt, to[ecnt] = t;
}
bool hungry(int u)
{
for (int e = adj[u]; e; e = nxt[e])
if (!mate[to[e]])
return mate[to[e]] = u, true;
for (int e = adj[u]; e; e = nxt[e])
if (vis[to[e]] != idx)
{
vis[to[e]] = idx;
if (hungry(mate[to[e]])) return mate[to[e]] = u, true;
}
return false;
}
int main()
{

scanf ("%d%d", &n, &m);
for (int i =0, x, y; 1 < m; i++)
scanf ("%d%d", &x, &y), addEdge(x, y);
int ans = 0;
for (int i = 1; i <= n; i++)
{
idx++;
if (hungry(i)) ans++;
}
printf("%d", ans);
return 0;
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7.4 ERIRIEER

EI R IMERFIN 2 BAE AL o . 8 MO0 RIS 1, A4 E IR B ) 2
U . X RIS R R AN 2 (IDDFS). #n SN FARAS v B HARIRZS I EE R A& B8
b (v) AT AT BB S I BE RR N IDA* . (HELRAIE h* (v) BB/ T ESEHME, B2 FEERT
Y52

GBI At ek ERAERIERALE E AT I

BZOJ1085 - B v
#include <cstdio>
template <typename T>
inline void swap(T &a, T &b)

{
Tt = a;
= b;
= t;
}
const char des[5][5] = { {'2', '12', '1', '1', '1'},
{'e', '1', "1', '1', '"1'},
{'e', 'e', '*', '1', '1'},
{'e', 'e', 'e', 'e', '1'},
{'e', 'e', 'e', 'e', '0'} };
const int dx[] = { 1, 2, 2, 1, -1, -2, -2, —1 };
const int dy[] = { -2, -1, 1, 2, 2, 1, -1, -2 };

const int MOVE[8][2] = { {1: _2}) {2, —1}, {2: 1}: {1: 2}: {_1) 2}; {_2; 1}: {_2: _1}J
{_1: _2} }}
char cur[5][5];

#define H() \
((cur[@][@] != des[@][0]) + (cur[@][1] !'= des[O][1]) + \
(cur[@][2] != des[@][2]) + (cur[@][3] != des[@][3]) + \
(cur[0][4] != des[©@][4]) + (cur[1l][e] !'= des[1][@]) + \
(cur[1][1] '= des[1][1]) + (cur[1][2] !'= des[1][2]) + \
(cur[1][3] != des[1][3]) + (cur[1][4] '= des[1][4]) + \
(cur[2][@] '= des[2][@]) + (cur[2][1] !'= des[2][1]) + \
(cur[2][2] != des[2][2]) + (cur[2][3] '= des[2][3]) + \
(cur[2][4] !'= des[2][4]) + (cur[3][@] != des[3][@]) + \
(cur[3][1] != des[3][1]) + (cur[3][2] '= des[3][2]) + \
(cur[3][3] '= des[3][3]) + (cur[3][4] '= des[3][4]) + \
(cur[4][@] != des[4][©@]) + (cur[4][1] != des[4][1]) + \
(cur[4][2] !'= des[4][2]) + (cur[4][3] != des[4][3]) + \

(cur[4][4] !'= des[4][4])
inline bool can(int x, int y)

1)

{
return @ <= X && x <= 4 && 0 <=y && y <= 4;
}
int DEP;
bool dfs(int x, int y, int step)
{

if (step == DEP) return H() == —1;
if (H() + step > DEP) return false;
for (int i = @, nx, ny; i < 8; i++)
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if (can(nx = x + dx[i], ny =y + dy[i]))

{
swap(cur[x][y], cur[nx][ny]);
if (dfs(nx, ny, step + 1)) return true;
swap(cur[x][y], cur[nx][ny]);
}
return false;
}
int main()
{
int T;
scanf ("%d", &T);
while (T—)
{
for (int i = 0; 1 < 5; i++)
scanf("%s", cur[i]);
int si = -1, sj = —1;
for (int i = @; i < 5; i++)
for (int j = 0©; j < 5; j++)
if (cur[i][3] == "*")
si =1, sj = 3;
for (DEP = @; DEP <= 15; DEP++)
if (dfs(si, sj, @))
break;
printf("%d\n", DEP > 15 ? —1 : DEP);
}
return 0O;
}

7.5 HEEZE/MITM
MHIEERTS S HARIRZS R A T R
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B 20 2% KN L ORI B . 48R 24 H U 5B e e M AR . BT
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P0J2299 - Ultra-QuickSort

#include <cstdio>
#include <cstring>
typedef long long i64;
const int N = int(5e5 + 5);
int n, a[N];
i64 merge(int 1, int r)
{
if (1 == r — 1) return 0;
intm=(1l+r) > 1, bn =m—1, cn = r — m;
i64 cnt = merge(l, m) + merge(m, r);
static int b[N], c[N];
memcpy(b, a + 1, bn << 2), memcpy(c, a + m, cn << 2);
for (int i = 1, bi =0, ci =0; i < r; i++)
if (bi < bn && (ci == cn || b[bi] <= c[ci]))
a[i] = b[bi++];
else



17

18

19

20

21

22

23

24

25

26

27

28

}

a[i] = c[ci++], cnt += bn — bi;
return cnt;

int main()

{

while (scanf("%d", &n), n)

{
for (int i = 0; i < n; i++) scanf("%d", a + 1i);
printf("%11d\n", merge(®, n));

}

return 0;
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BT, e
HDU1007 - Quoit Design

#tinclude <algorithm>

#include <cmath>

#include <cstdio>

#include <cstring>

template <typename T>

inline T min(T a, T b) { return a < b ? a : b; }

const int N = int(1e5 + 3);

struct Point

{
double x, y;

} pINI;

double len(const Point &P) { return sqrt(P.x * P.x + P.y * P.y); }

inline bool operator<(const Point &1, const Point &r) { return 1l.x < r.x; }

inline Point operator—(const Point &1, const Point &r)

{
Point ret;
ret.x = 1.x — r.x;
ret.y = 1.y — r.y;
return ret;
}
double solve(int 1, int r)
{

if (1 == — 1) return 1le20;
intm=(1+r) > 1;
double ans

min(solve(l, m), solve(m, r));
double x0 = (p[m — 1].x + p[m].x) / 2;
static Point a[N], b[N], c[N];
int bn = @, cn = 0;
for (int i =1, 1i =1, ri =m; 1 < r; i++)
if (11 < m && (ri == r || p[li]l.y < p[ril.y))

{
af[i] = p[li++];
if (x0 — a[i].x < ans) b[bn++] = a[i];
}
else
{
a[i] = p[ri++];
if (a[i].x — x@ < ans) c[cn++] = a[i];
}
memcpy(p + 1, a + 1, (r — 1) << 4);
for (int i =0, j =0, k; i < bn || j < cnj)

if (i < bn & (j == cn || b[i].y < c[j].y))

for (k = j — 1; (k >= 0 & b[i].y — ans < c[k].y) || i++ > INT_MAX; k—)
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ans = min(ans, len(c[k] — b[i]));
else
for (k = i — 1; (k >= 0 & c[j].y — ans < b[k].y) || j++ > INT_MAX; k—)
ans = min(ans, len(b[k] — c[j]));
return ans;

}
int main()
{
int n;
while (scanf("%d", &n), n)
{
for (int i = @; i < n; i++) scanf("%1f%1f", &p[i].x, &p[i].y);
std::sort(p, p + n);
printf("%.2f\n", solve(®, n) / 2);
}
return 0;
}
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BZ0J3224 - 18 i i
#include <cstdio>
#include <cstdlib>
#tdefine sz(x) (x
#tdefine update(x) \

if (x) x—>size

== 0 ? 0 x—>size)

sz(x—>child[@]) + sz(x—>child[1]) + 1

#tdefine getVal(x) (x == 0 ? @ x—>val)
typedef int valType;
const int arrSize = 100005;
struct Node
{
valType val;
int size;
Node *child[2], *father;
Node *Init(int x, Node *f)
{
val = x, size = 1, father = f, child[@] = child[1] = @
return this;
}
}s

typedef Node *1pNode;
template <typename _ty, typename _typ = _ty *>
struct allocator

{
private:
int i;
_ty *data;
_typ *pt;
public:
allocator(int size)
{
data = new _ty[size];
pt = new _typ[size];
this—>i = 0;
for (int j = ©; j < size; j++) pt[j] = &data[j];
}
_typ alloc()
{
return ptli++];
}
void free(_typ ptr)
{
pt[—1i] = ptr;
}
};

struct SplayTree
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{
private:
1pNode root = 9;
allocator<Node> *mem;
void rotate(lpNode x)
{
if (x == || x—>father == @) return;
int d = (x == x—>father—>child[@]);
lpNode y = x—>father;
y—>child[d ~ 1] = x—>child[d];
if (x—>child[d]) x—>child[d]—>father = y;
x—>father = y—>father;
if (y—>father) y—>father—>child[y == y—>father—>child[1]] = x;
y—>father = x;
x—>child[d] = y;
update(y);
update(x);
}
void Splay(lpNode x, lpNode &target)
{
lpNode targetFather = target—>father;
while (x—>father != targetFather)
if (x—>father == target)
rotate(x);
else if ((x—>father—>father—>child[@] == x—>father) == (x—>father—>child[@]
== X))
rotate(x—>father), rotate(x);
else
rotate(x), rotate(x);
target = x;
}
1pNode find(int x)
{
1pNode s = root;
while (true)
if (s == 0)
return 0;
else if (s—>val == x)
{
Splay(s, root);
return s;
}
else
s = s—>child[x > s—>val];
}
1pNode join(lpNode x, lpNode y)
{
if (x == 0)
return y;
else

{

lpNode m = max_min(x, 1);

71



98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

9 HIRZEM I

Splay(m, x);
m—>child[1] = y;
if (y) y—>father = m;

public:

update(m);
return x;
}
}
SplayTree(int _)
{
mem = new allocator<Node>(_);
}
1pNode max_min(1lpNode x, int i)
{
while (x && x—>child[i]) x = x—>child[i];
return Xx;
}
void insert(int x)
{
if (root == 9)
root = mem—>alloc()—>Init(x, ©);
else
{
lpNode s = root, p = 0;
while (s)
p =s, s = s—>child[x > s—>val];
s = mem—>alloc()—>Init(x, p);
p—>child[x > p—>val] = s;
Splay(s, root);
}
}
void remove(int x)
{
1pNode p = find(x);
if (p)
{
root = join(p—>child[@], p—>child[1]);
root—>father = 0;
mem—>free(p);
}
}
int rank(int x)
{

1pNode s = root;
int ans = 0;
while (s)
if (x <= s—>val)
s = s—>child[e@];
else
ans = ans + 1 + sz(s—>child[@]), s

return ans + 1;

s—>child[1];
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}
lpNode select(int x)
{
lpNode s = root;
while (s)
if (x == sz(s—>child[@]) + 1)
return s;
else if (x <= sz(s—>child[e@]))
s = s—>child[e@];
else
X = X — 1 — sz(s—>child[@]), s = s—>child[1];
}
lpNode near(int x, int d)
{
lpNode s = root, ans = 0;
while (s)
if (d ? s—>val > x : s—>val < x)
ans = s, s = s—>child[d ~ 1];
else
s = s—>child[d];
return ans;
}
}s
int main()
{
SplayTree st(arrSize);
int n, op, num;
scanf("%d", &n);
for (int i = 0; i < n; i++)
{
scanf ("%d%d", &op, &num);
if (op == 1)
st.insert(num);
else if (op == 2)
st.remove(num);
else if (op == 3)
printf("%d\n", st.rank(num));
else if (op == 4)
printf("%d\n", getVal(st.select(num)));
else if (op == 5)
printf("%d\n", getVal(st.near(num, 0)));
else if (op == 6)
printf("%d\n", getVal(st.near(num, 1)));
}
return 0;
}

9.1.3 Treap

B AUERE VT, BRI IR N logn (1 — R .
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#include <cstdio>
#include <cstdlib>
#tdefine sz(x) ((x) == 0 ? @ : (x)—>s2z)
template <typename T>
struct Allocator

{
int idx;
T *data;
T **ptr;
Allocator(int size)
{
idx = 0;
data = new T[size];
ptr = new T *[size];
for (int i = @; i < size; i++) ptr[i] = &data[i];
}
~Allocator()
{
delete[] data;
delete[] ptr;
}
T *alloc() { return ptr[idx++]; }
void free(T *pt) { ptr[——idx] = pt; }
};
struct Treap
{
typedef struct Node
{
int val, pri, sz;
Node *ch[2];
void Init(int x = @)
{
pri = rand();
ch[@] = ch[1] = @;
val = x;
sz = 1;
}
void update()
{
sz =1 + sz(ch[@]) + sz(ch[1]);
}
} * 1lpNode;
Treap(int max_size, int _seed)
{

srand(_seed);
alloc = new Allocator<Node>(max_size);
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void ins(int x)
insert(root, x);

void del(int x)
remove(root, x);

rnk(int x)

int ans = 1;
1pNode cur = root;
while (cur)
if (x <= cur—>val)
cur = cur—>ch[0];
else
ans += sz(cur—>ch[@]) + 1, cur = cur—>ch[1];
return ans;
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kth(int x)

1pNode cur
while (cur)

if (x == sz(cur—>ch[0]) + 1)
return cur—>val;

else if (x <= sz(cur—>ch[@]))
cur = cur—>ch[0];

else
x —= sz(cur—>ch[@]) + 1,
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cur—>ch[1];

Allocator<Node> *alloc;
1pNode root;
void rotate(lpNode &node, int d)

{
if (node == 0) return;
1pNode ch = node—>ch[d ~ 1];
if (ch)
{
node—>ch[d ~ 1] = ch—>ch[d];
ch—>ch[d] = node;
node = ch;
node—>ch[d]—>update();
node—>update();
}
}

void insert(lpNode &node, int x)
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{
if (node == 9)
(node = alloc—>alloc())—>Init(x);
else
{
int cmp = x < node—>val;
insert(node—>ch[cmp ~ 1], Xx);
node—>update();
if (node—>ch[cmp ~ 1]—>pri < node—>pri) rotate(node,
}
}
void remove(lpNode &node, int x)
{
if (node == 0)
return;
else
{
if (x < node—>val)
remove (node—>ch[@], Xx);
else if (x > node—>val)
remove (node—>ch[1], x);
else if (node—>ch[@] == 0)
node = node—>ch[1];
else if (node—>ch[1] == 0)
node = node—>ch[@];
else
{
int d = node—>ch[@]—>pri < node—>ch[1]—>pri;
rotate(node, d);
remove (node—>ch[d], x);
}
if (node) node—>update();
}
}
}s
int main()
{

Treap T(100005, 3224);

int n;

scanf("%d", &n);

for (int i = 0, op, x; 1 < n; i++)

{
scanf ("%d%d", &op, &x);
if (op == 1) T.ins(x);
if (op == 2) T.del(x);
if (op == 3) printf("%d\n", T.rnk(x));
if (op == 4) printf("%d\n", T.kth(x));
if (op == 5) printf("%d\n", T.kth(T.rnk(x) — 1));
if (op == 6) printf("%d\n", T.kth(T.rnk(x + 1)));
}
return 0;

cmp) ;
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9.1.4 % IR

BZ0J1588 S\ &% it

Hszrl DL std: :set /Kid 2.

BZ0J1588 - E &gt it

#include <cstdio>»
#tinclude <cstdlib>
static const int arrSize = 40000;

typedef int valType;

struct Node

{

s

valType val;
Node *child[2], *father;

typedef Node *1pNode;
struct allocator

{

private:

int i;
Node data[arrSize];
1pNode pt[arrSize];

public:

allocator()
{

this—>i = 0;

for (int j = @; j < arrSize; j++)

}
1pNode alloc() { return pt[i++]; }

void free(lpNode ptr) { pt[—i] = ptr;

} mem;

void rotate(lpNode x, int direction)

{

}

1pNode p = x—>father;

pt[j]

}

p—>child[!direction] = x—>child[direction];

data + j;

if (x—>child[direction]) x—>child[direction]—>father =

x—>father = p—>father;

if (p—>father) p—>father—>child[p != p—>father—>child[0]] = x;

p—>father = x;
x—>child[direction] = p;

void Splay(lpNode x, 1lpNode target)

{

1pNode p;
target = target—>father;
while (x—>father != target)
{
p = x—>father;
if (p—>father == target)
{
rotate(x, x == p—>child[@]);
break;

p;
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}
else if (x == p—>child[@])
if (p == p—>father—>child[0]) {
rotate(p, 1);
rotate(x, 1);

}
else
{
rotate(x, 1);
rotate(x, 0);
}
else if (p == p—>father—>child[1])
{
rotate(p, ©0);
rotate(x, 0);
}
else
{
rotate(x, 9);
rotate(x, 1);
}
}
}
1lpNode max(1lpNode x)
{
while (x && x—>child[1]) x = x—>child[1];
return x;
}
1pNode min(1lpNode x)
{
while (x && x—>child[@]) x = x—>child[@];
return Xx;
}
1pNode find(valType x, lpNode s)
{
lpNode p = s;
while (true)
if (p == 9)
return p;
else if (p—>val == x)
{
Splay(p, s);
return p;
}
else
p = p—>child[x > p—>vall];
}

lpNode pred(valType x, lpNode s) { return max(find(x,
1pNode succ(valType x, lpNode s) { return min(find(x,
void ins(valType x, lpNode &s)

{
if (s == 0)

s)—>child[@]);
s)—>child[1]);

}
}
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}

{
s = mem.alloc();
s—>val = x;
}
else
{
lpNode p = 9, _s = s;
while (s)
{
p=5;
= s—>child[x > s—>val];
}
if (p == 0)
s—>val = x;
else
{
1pNode n = mem.alloc();
n—>val = x;
n—>father = p;
p—>child[x > p—>val] = n;
s = _s;
Splay(n, s);
s = n;
}
}

valType _min(valType a, valType b) { return (a < b ? a : b); }

1pNode root = 0;

int main()

{

int n, tmp, ans = 0;
scanf("%d", &n);
for (int i = 0; 1 < n; i++)

abs(tmp — p—>val));

{
scanf("%d", &tmp);
ins(tmp, root);
if (i == 0)
ans += tmp;
else
{
1pNode p = pred(tmp, root), s = succ(tmp, root);
if (p == 9)
ans += abs(tmp — s—>val);
else if (s == 0)
ans += abs(tmp — p—>val);
else
ans += _min(abs(tmp — s—>val),
}
}
printf("%d", ans);
return 0;
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9.2 EEWN
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#tinclude <algorithm>

#include <cstdio>

#tinclude <cstring>

const int N = int(1e5 + 5);

int n, a[N], b[N], idx, rt[N];

struct node

{
int ch[2], sz;

} T[N * 207;

void insert(int y, int &x, int 1, int r, int p)

{
T[x = ++idx] = T[y];
T[x].sz++;
if (1 == r — 1) return;
intm=(1+r) > 1;
p <m?
insert(T[y].ch[@], T[x].ch[@], 1, m, p)
insert(T[y].ch[1], T[x].ch[1], m, r, p);
}
int query(int nl, int nr, int 1, int r, int k)
{
if (1 == r — 1) return 1;
int delta = T[T[nr].ch[@]].sz — T[T[nl].ch[@]].sz, m = (1 + r) >> 1;
return delta >= k ?
query(T[nl].ch[@], T[nr].ch[@], 1, m, k)
query(T[nl].ch[1], T[nr].ch[1], m, r, k — delta);
}
int main()
{

int q;
scanf ("%d%d", &n, &q);
for (int i = 1; i <= n; i++) scanf("%d", a + 1i);
memcpy(b, a + 1, n << 2);
std::sort(b, b + n);
int m = int(std::unique(b, b + n) — b);
for (int i = 1; i <= n; i++)
a[i] = int(std::lower_bound(b, b + m, a[i]) — b);
for (int i = 1; i <= n; i++) insert(rt[i — 1], rt[i], O, m, a[i]);
while (gq—)
{
int 1, r, k;
scanf("%d%d%d", &1, &r, &k);
printf("%d\n", b[query(rt[l — 1], rt[r], ©, m, k)]1);
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}

return 0;
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#include <algorithm>
#include <cctype>
#include <cmath>
#include <cstdio>
#include <cstring>
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch)) ch = getchar();

for (; isdigit(ch); ch = getchar()) x = x * 10 + ch — '@';
}

const int B = 205, N = B * B, inf = Ox3f3f3f3f;
int n, q, S, bcnt, a[N], b[N], cnt[N][B], f[B][B], cnt2[N], vis[N];
bool isR[N];
int main()
{
memset(vis, —1, sizeof(vis));
read(n), read(q), S = (int)sqrt(n);
for (int i = ©; i < n; i++) read(a[i]);
memcpy (b, a, n << 2);
std::sort(b, b + n);
int m = int(std::unique(b, b + n) — b);
for (int i = 9; i < n; i++) a[i] = int(std::lower_bound(b, b + m, a[i]) — b);
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for (int i = 0,

{
if (bidx == S) bidx isR[i — 1]
cnt[a[i]][bcnt]++;

}

isR[n — 1] =

bcnt =n/ S+ (n%S >0);

for (int i =
for (int

{
memset(cnt2, @, sizeof(cnt2));
for (int j =1 * S, tans = 0; j < n; j++)
{
cnt2[a[j]]++;
if (cnt2[a[j]] > cnt2[tans] (cnt2[a[j]] == cnt2[tans] && a[j] < tans))
tans = a[j];
if (isR[]]) f[il[] / S] =
}
}
int ans = @,
while (g—)
{
read(l),

1=(1+ans—1) %n, r=(r+ans — 1) % n;
if (1 > r) std::swap(1l,
if (r—1<5S *2)

{
int
for 1; 1 <= r; i++)
{
if (vis[a[i]] '= q) vis[a[i]] = q, cnt2[a[i]] = ©;
cnt2[al[i]]++;
if (cnt2[a[i]] > tent || (cnt2[a[i]] == tcnt && a[i] < tans))
}
printf("%d\n", ans =
}
else
{

int bl

9; 1 < n; i++)
j < bent; j++)
cnt[i][J] += cnt[i][] — 1];

for (int i = @; i < bcnt; i++)

1/5, r/ S;
int bll = bl * S, brr = (br + 1) * S — 1;
if (brr >= n) brr = n — 1;
if (1 > bll) bll = (++bl) * S;
if (r < brr) brr = (—br + 1) * S — 1;
int curAns = f[bl][br];
int curAnsCnt = cnt[curAns][br];
if (bl > @) curAnsCnt —= cnt[curAns][bl — 1];
for (int i = 1; i < bll; i++)
{
if (vis[a[i]] !'= q)
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{
vis[a[i]] = q, cnt2[a[i]] = cnt[a[i]][br];
if (bl > @) cnt2[a[i]] —= cnt[a[i]][bl — 17;
}
cnt2[a[i]]++;
if (cnt2[a[i]] > curAnsCnt || (cnt2[a[i]] == curAnsCnt && a[i] < curAns))
curAnsCnt = cnt2[curAns = a[i]];
}
for (int i = r; i > brr; i—)
{
if (vis[a[i]] != q)
{
vis[a[i]] = q, cnt2[a[i]] = cnt[a[i]][br];
if (bl > @) cnt2[a[i]] —= cnt[a[i]][bl — 17;
}
cnt2[a[i]]++;
if (cnt2[a[i]] > curAnsCnt || (cnt2[a[i]] == curAnsCnt && a[i] < curAns))
curAnsCnt = cnt2[curAns = a[il]];
}
printf("%d\n", ans = b[curAns]);
}
}
return 0;

¥
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BZOJ1878 - HH 3%k

#include <algorithm>

#include <cmath>

#include <cstdio>

#include <cstring>

int a[50001], cnt[1000005], ans[200005];

struct query

{
int id, 1, r, b;

} Q[200005];

inline bool operator<(const query &x, const query &y) { return x.b < y.b || (x.b == y.b

&& x.r < y.r); }
int main()
{
int n, m, S;
scanf("%d", &n), S = int(sqrt(n));
for (int i = 1; i <= n; i++) scanf("%d", &a[i]);
scanf ("%d", &m);
for (int i = 0; i < m; i++)
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query &q = Q[i];
scanf ("%d%d", &q.l, &q.r);
q.id = i, q.b = Q[i].1 / S;

std::sort(Q, Q + m);
for (int i =0, L =0, R =0, tot =0; i < m; i++)

int 1 = Q[i].1, r = Q[i].r;
while (L < 1)
if (!——cnt[a[L++]]) —tot;
while (L > 1)
if (!ent[a[——L]]++) ++tot;
while (R < r)
if (!cnt[a[++R]]++) ++tot;
while (R > r)
if (!——cnt[a[R——]]) —tot;
ans[Q[i].id] = tot;
}
for (int i = @; i < m; i++)
printf("%d\n", ans[i]);
return 0;

11 FFT

X B A 4R ) 2 2 R — L Rk e B AR 462 507 /Cooley - Tukey FFT algorithm.

84

e 1 Al L AR 4

S HAAZHAE O(nlogn) IR RN THSE IR (RS i BL AR i) SR a6 52 CREAT THEE M7 2 O (n?) fRY

).

11.1 BEEEMTH
EX KT N A {a[n)} e, o ERBEHG RS (DFT)

Hrpe & BN ERE, @ REECRAL. WHE RS F R A2, )

T=Fx
B AR )38 A (IDFT) e
| Nl
x[n]:N e Tk 3k n=0,1,...,N —1.
k=0
EISGVAR
r=F '

ARG R AL T AT TR, A AR 22 O(n?).
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11 FFT

AR SLHF R T e = cosh + isind

#tinclude <cmath>

#include <cs
#include <cs
const int N
const double
struct compl

{

double r

} a[N], b[N], tmp[N];
#tdefine op(T, 0) inline T operator O(const T &x, const T &y)

char s1[N],
int ans[N];
op(complex,
op(complex,
op(complex,

{

memset (t

for

}

tdio>
tring>
= 1000

pi =
ex

> i

s2[N];

+) { return
—) { return
*) { return

void naive_DFT(complex *

mp) 0)

(int n
tmp[k]

3

naive DFT/IDFT

acos(—1);

X.r +y.r, x.i +y.i }; }

.r—vy.r, x.i—y.i3}; }

U A A A
x

rr, const int len)

sizeof(tmp));
for (int k = @; k < len; k++)

0; n < len; n++)

x.r ¥ y.r —x.1 *y.i, x.r * y.i + x.i * y.r };

}

85

tmp[k] + arr[n] * complex{ cos(—2 * pi / len * k * n), sin(-2 * pi /
len * k * n) };
memcpy (arr, tmp,

sizeof(tmp));

void naive_IDFT(complex *arr, const int len)

{

memset (t
for (int

for

mpJ e)

k = 0;

(int n

tmp[k]

sizeof(tmp));

3

k < len; k++)

9; n < len; n++)

tmp[k] + arr[n] * complex{ cos(2 * pi / len * k * n),
len * k * n) };
memcpy (arr, tmp,

sizeof(tmp));

for (int i = 0; i < len; i++)

arr[i].r /= len;

}

int main()

{

while (~scanf("%s%s", sl, s2))

{

int

lenl,

len2, 1len;

memset(a, O,

memset(b, 0,

sizeof(a));
sizeof(b));

memset(ans, ©, sizeof(ans));
= (int)strlen(sl), len2 = (int)strlen(s2),

lenl
for

for

(int i
a[i].r
(int i
b[i].r

naive_DFT(a,

0; i < lenl; i++)

si[lenl — 1 — i] — '@';
0; i < len2; i++)
s2[len2 — 1 — i] — '@';

len), naive_DFT(b, len);

len

lenl + len2;

sin(2 * pi /
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11 FFT

for (int i = 0; i < len; i++)
a[i] = a[i] * b[i];
naive_IDFT(a, len);

for (int i = @; i < len; i++)

ans[i]

int(a[i].r + ©.5);

for (int i = 0; i < len; i++)

ans[i + 1] += ans[i] / 1@, ans[i] %= 10;
int high = 0;
for (int i = len — 1; high == 0 && i >= 0; i—)

if

(ans[i])
high = i;

for (int i = high; i >= @0; i—)

putchar(ans[i] + '@");
putchar('\n'");

}

return 9;

11.2 &S

REIRED A RKEEE R

HDU1402 - A * B Problem Plus

#tinclude <cmath>

#tinclude <cstdio>»

#include <cstring>
const int N = 500005;

const double pi

struct complex

{

= acos(—-1);

double r, ij;

} a[N], b[N];
inline complex

{

return { x.

}

inline complex

{

return { x.

}

inline complex

{

return { x.

}

operator+(const complex &x, const complex &y)

r+y.r, x.i + y.i };

operator—(const complex &x, const complex &y)

r—y.r, x.i — y.i };

operator*(const complex &x, const complex &y)

r*y.r—x.i*y.i, x.r * y.i + x.i* y.r };

char s1[N], s2[N];

int ans[N];

void Rader(complex *F, int len)

{

complex t;

int j = len >> 1;

for (int i

=1; i < len — 1; i++)

86
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}

FFT
{
if (1 < 3J)
t = F[i], F[i] = F[]j], F[J] = t;
int k = len >> 1;

while (j >= k)

j —=k, k >>=1;
if (3 < k)

J+=k;

void fft(complex *F, int len, int flag)

{

}

Rader(F, len);
for (int h = 2; h <= len; h <<= 1)

{
const complex wn = { cos(—flag * 2 * pi / h), sin(—flag * 2 * pi / h) };
for (int j = @; j < len; j += h)
{
complex w = { 1, 0 };
int m = h > 1;
for (int k = j; k < j + m; k++, w = w * wn)
{
complex u = F[k], t = w * F[k + m];
F[k] =u + t, F[k + m] = u — t;
}
}
}

int main()

{

while (~scanf("%s%s", s1, s2))
{
int lenl, len2, len;
memset(a, 0, sizeof(a));
memset(b, 0, sizeof(b));
memset(ans, O, sizeof(ans));
lenl = (int)strlen(sl) << 1, len2 = (int)strlen(s2) << 1;
for (len = 1; len < lenl || len < len2;)
len <<= 1;
lenl >>= 1, len2 >>= 1;
for (int i = 0; i < lenl; i++)
a[i].r = s1[lenl — 1 — i] — '0";
for (int i = 0; i < len2; i++)
b[i].r = s2[1len2 — 1 — i] — '0";
fft(a, len, 1);
fft(b, len, 1);
for (int i = 9; i < len; i++)
a[i] = a[i] * b[i];
fft(a, len, —-1);
for (int i = 0; i < len; i++)
ans[i] = int(a[i].r / len + 0.5);

for (int i = 0; i < len; i++)
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ans[i + 1] += ans[i] / 1@, ans[i] %= 10;
int high = 0o;
for (int i = len — 1; high == 0 && i >= 0; i—)
if (ans[i])
high = i;
for (int i = high; i >= @; i—)
putchar(ans[i] + '@");
putchar('\n'");
}

return 0;

88



AHSHYHRF DAZZE
—LEEFFRLIE/ =4 E50
REEEHL (SAM)

o XTI NERBEaL:

o {BENNFMEH, WEEIFHRESLOFHE (FEETH) BREnFHBEPEDNFRBNFH
(BfEFE) .
o WTZEAR, EESAMEKLAM(E. BRMNIIXES BAATTA:

(1) EESESAM, BRIBAFSITEISURMRIA, RUEIERM.

DS A A F R, 7 A 4 g
(2) FISA—HHES D ERIRTE—RTENNMA DR #', RREEZESAM,

(3) B : NWATBERENTrie, SAEBFSIEHTrie, 8 NAERXFENEM FertendBla (SEE T
1) . BEEZEO(A|T)).

(4) ELiE: BRI, BRESREO(A||T] + G(T)), =EEREO(|A|T]), HA|T|ETriefIR/N,
|A|E=EAN, G(T)ETrie LFEMTFREZ.

$$

o 58 MRBARUSMERBI AT, ENEREEME (BEMEERERENFEFTEE L Trie
FHAKEBS IERERSRAK) « MREEEUTieHRAEN, BBLAEERELEEMITT.

struct SAM{
struct node{
int ch[26];
int len,fa;
node() {memset(ch,0,sizeof(ch));len=0;}
}dian[maxn<<1];

int tot=1;
Y (3) trie L or ZAFHEAME, FiiHpos=add(c,1),2/Fpos=add(c,pos)------ 3/
int add(int c,int Tast_p){

int p=last_p;int np=++tot;

// (L BEmalLlgakint p=Tlas;int np=las=++tot;

// ANFI—Avint las=1;ik[F{E%void, MfFireturn, int last_p

dian[np].Tlen=dian[p].len+1;
for(;p&&!dian[p].ch[c];p=dian[p].fa)dian[p].ch[c]l=np;
if(!p)dian[np].fa=1;
else
{
int g=dian[p].ch[c];
if(dian[q].len==dian[p].len+1)dian[np].fa=q;
else
{
int ng=++tot;dian[nql=dian[q];
dian[nq].Tlen=dian[p].Tlen+1;
dian[q].fa=dian[np].fa=nq;
for(;p&&dian[p].ch[c]l==q;p=dian[p].fa)dian[p].ch[c]=nq;
}
}

return np;



Tong Tong count_diff(Q{
Tong Tong res=0;
for(int i=1;i<=tot;i++)res+=dian[i].len-dian[dian[i].fa].len;
return res;

Y/ /AR AN R A

[/ ETHRE, o(n) E4ibfsF—E g aEfai 1 bfsFH4
void gos({
for(int i=1;i<=tot;i++)bfnsum[dian[i].len]++;//lenkA{i £/
for(int i=1;i<=tot;i++)bfnsum[i]+=bfnsum[i-1];//#i&i#!
for(int i=1;i<=tot;i++)bfn[bfnsum[dian[i].len]--1=i;//—"A~—"A-Jllnl %

}
IS_A_M;
//-=--==- endposfE& FH-----
Tong Tong anslist[maxn];//KEH11E Kendpos &3l
int n;

struct SAM{
struct node{
int ch[26];
int len,fa;
Tong long cnttime;//endpostis i/ Mil#
node() {memset(ch,0,sizeof(ch));Ten=0;cnttime=1;}
}dian[maxn<<1];

int tot=1;
int las=1;
[F=mmmm (3) trie Lifl or ZAFFKHEIMIE, THiMpos=add(c,1),2Z fFpos=add(c,pos)------ *
void add(int c){
int p=las;int np=Tlas=++tot;
// (L HENMATLK&int p=las;int np=las=++tot;
// ARFI—Aint Tas=1;R[MH{Edvoid, #lireturn, int Tast_p
dian[np].Tlen=dian[p].len+1;
dian[np].cnttime=1;//F& T 21
for(;p&&'!dian[p].ch[c];p=dian[p].fa)dian[p].ch[c]=np;
if(!p)dian[np].fa=1;
else
{
int g=dian[p].ch[c];
if(dian[q].len==dian[p].len+1l)dian[np].fa=q;
else
{
int ng=++tot;dian[nql=dian[q];
dian[nq].Tlen=dian[p].Tlen+1;
dian[q].fa=dian[np].fa=nq;
dian[nq].cnttime=0;//TalEH) mANGEE Z 4L
for(;p&dian[p].ch[c]l==q;p=dian[p].fa)dian[p].ch[c]=nq;

Tong Tong count_diff({
Tong long res=0;
for(int i=1;i<=tot;i++)res+=dian[i].Tlen-dian[dian[i].fa].len;
return res;

Y/ /A FAS R 74 B
int bfn[maxn<<1],bfnsum[maxn<<1];
void gos({

for(int i=1;i<=tot;i++)bfnsum[dian[i].len]++;
for(int i=1;i<=tot;i++)bfnsum[i]+=bfnsum[i-1];



for(int i=1;i<=tot;i++)bfn[bfnsum[dian[i].len]--1=1;///i%Mbfs}¥

for(int i=tot;i>=1;i--)dian[dian[bfn[i]].fa].cnttime+=dian[bfn[i]].cnttime;//Jx]i
(EilEiji3

void solve(){
for(int i=1;i<=tot;i++){
int rlen=dian[i].len;
anslist[rlen]=max(ansTlist[rlen],dian[i].cnttime);
Y/ /s, R, — AN EAARIN K N4 endpostE A NN EA S HE3ELR, T3 AT LAAI4—HEK
for(int i=n;i>=1;i--)anslist[i]=max(ansTist[i],ansTist[i+1]);
[/ RIERT, 14 E N +1~nfans 1 stffimax
for(int i=1;i<=n;i++)printf("%11d\n",ansTlist[i]);

int work(int p,int c){
int ng=++nd,qg=son[p]l[cl; mx[nql=mx[p]l+1;
falnql=falql; falql=ngq;
memcpy (son[nq]l,son[q],sizeof(son[ql));
while (p && son[p][cl==q) son[p][cl=nq,p=Ffal[p];
return ng;

int ext(int p,int o) {
if (son[p]llcDD{
int g=son[p]l[c];
if (mx[gql==mx[p]+1) return q; else return work(p,c);
}else{
int np=++nd; mx[npl=mx[p]l+1;
while (p & !son[p]l[c]) son[pllc]=np,p=Ffalp];
if (!p) fal[npl=1;
else{
int g=son[p]llc];
if (mx[ql==mx[p]+1) fal[npl=q; else fa[npl=work(p,c);
}

return np;

[/EENER R, AN FERNERZ DR (AMFETE) EIEnNFEABEREDNEFRN 8 (A
9. //
void solve({
int u; 11 ans;
rep(i,1,n){
u=1;
rep(j,0,len[i]){
u=son[u][s[i]l[j]-"a']l; int p=u;
while (p && vis[p]!=i) tot[pl++,vis[pl=i,p=falp];

3
}
radix(Q);
rep(i,2,nd) u=q[i],flul=f[falull+Ctot[ul>=k ? mx[u]l-mx[fal[ul]l : 0);
rep(i,1,n){
u=1; ans=0;
rep(j,0,Ten[i]) u=son[ul[s[il[j]l-'a"']l,ans+=f[ul;
printf("%11d ",ans);
3



ACEZIH

struct AcC{
struct acnode{

acnode *next[26];

achode *fail;

int sum;

acnode () {
sum=0;
for(int i=0;1<26;i++)next[i]=NULL;
fail=NULL;

B
acnode *root=new acnode;
void insert(string s){
int Ten=s.lengthQ);
acnode *t=root;
for(int i=0;i<len;i++){
int cut=s[i]-'a';
if(t->next[cut]==NULL) {t->next[cut]=new acnode;}
t=t->next[cut];
}

t->sum++;

void getfail({
queue <acnode*> q;
acnode *t=root;
for(int 1=0;1<26;i++){
if(t->next[i]!=NuLL){
t->next[i]->fail=root;
g.push(t->next[i]);

3
3
while(!qg.empty()){
t=q.front(Q;
q.popQ);
for(int 1=0;1<26;i++){
if(t->next[i]!=NuLL){
acnode *p=t->fail;
while(p!=NuLL){
if(p->next[i]!=NuLL){
t->next[i]->fail=p->next[i];
break;
B
p=p->fail;
}
if(p==NULL){
t->next[i]->fail=root;
}
g.push(t->next[i]);
}
}
3
3
int ans=0;

void acfun(string s){
acnode *p=root;
int len=s.lengthQ);
for(int i=0;i<len;i++){
int cut=s[i]-'a';



whiTle(p->next[cut]==NULL && p!=NULL)p=p->fail;
p=p->next[cut];
if(p==NULL)p=root;

acnode *t=p;
while(t!=root){
if(t->sum>=0) {
ans+=t->sum;
t->sum=-1;
}
else break;
t=t->fail;

}
}IA_C;
o INACEmIM (BmbbFEM=EST) -

¥ FEqwg, P215ibook

[EI3H3 (PAM) / BIZEZ

o len[IFMmS NPT RFTHEIENIRKE (— M RER—IEXE)
o next[il[cIFRTRS AT RER RN B ERLMIFA LS ZREI BRNRS (FIFEREEI) .
o failllIRFTRIKELVEHEASFTESN T RIFRFVEBEN&EIEREIX S (FIACEHIZEM) .

o ontliIFRTFHRIRTHRERRRSENNE ERITKENAETER, Racount)REIE—BLIEZ ZIE

)]
o nuMiIFRRAT RIFRTRRIR KBS BRI R AR R/ E S ERERIE R,
* lastHEEFRINI— N FRIEFZARISRIKEX BRTIT R,
o S[FRFHIRFINNFRF (—FHAIRS0] = -1 (TURE—NMESSHASHANFH) ) .
o pRIVIIAIT RN,
o NRIMIAIFFRF ML

struct Palindromic_Tree {
int next[MAXN][N] ;//nextifft, nextfashAI==SpISMBh, fi w1 88 A 2 5 9 o L Je] — A AP R B
int fail[MAXN] ;//failfaft, KBk 2Ifai THEERIT &
int cnt[MAXN] ;
int num[MAXN] ;
int len[MAXN] ;//Ten[]38/57 i o i ml 5T ef iK%
int S[MAXN] ;//4¢B0A e 777
int last ;//f&m b MNFRPENT A, J7{E F-—Xadd
int n ;//FREEHE
int p ;//T5ARE, pRE T AL IEFE (0 ~ p-D

int newnode ( int 1 ) {//#i&"s
for (int i =0 ; i <N ; ++ i) next[p][i] =0 ;

cnt[p] = 0 ;
num[p] = 0 ;
len[p] =1 ;

return p ++ ;

}

void init O {//#¥l4t
p=20;
newnode ( 0 ) ;
newnode ( -1 ) ;//IiF 504800, . .
last = 0 ;
n=20;



S[n] = -1 ;//HKIT—FRHETERAMFERT, B
fail[0] =1 ;

int get_fail ( int x ) {//FKMP—Ff, REEH - NMRERKMN
while ( s[n - len[x] - 1] != s[n] ) x = fail[x] ;
return x ;

void add ( int c¢ ) {

c-="'a';
S[++ n] = c ;
int cur = get_fail ( last ) ;//iid E—ANESCHFRIXA B ST H A ILRL AL E

if C !'next[curlc] ) {//mFREXARISCHEA BRI, B HILT — A8 AR AN W 1 [R5 H
int now = newnode ( len[cur] + 2 ) ;//Br@ ik
faillnow] = next[get_fail ( faillcur] )1[c] ;//MACHZIML—Frd 7 failiasr, LEk
A I Bk
next[cur][c] = now ;
num[now] = num[faillnowl] + 1 ;//& bXEAEFAFEKnum
3
last = next[cur][c] ;
cnt[last] ++ ;

void count () {
for Cinti=p-1;1i>=0; --1) cnt[fail[il] += cnt[i] ;
//EEMILTMent, EoAMmEFail[vl=u, Mu—E~RVE TaCH!

//VREZETT LA B I AR T !
/:‘: ______________________________________________________________________________ :':/
[/ AR FEAF MR SC TR ABEEAS, ESTMHEAICER (@, b)), WafbiTH 1
bool vis[maxn];
Tong long nxtr[maxn],fatr[maxn];
void dfs(int x){
if(x!=0&&x!=1)nxtr[x]=1;
vector <int> A;
for(int i=x;i>1;i=fail[i]){
if(vis[i])break;
vis[i]=1;
A.push_back(i);
fatr[x]++;
3
for(int i=0;i<N;i++){
int y=next[x][i];
if(y){
dfs(y);
nxtr[x]+=nxtrly];

}
for(int i=A.size()-1;i>=0;i--){
vis[A[i]]1=0;
Y/ /4 s T RE R XA IR ST . . . S RO IR 22— FER

Tong Tong solve(){
Tong long ans=0;
memset (nxtr,0,sizeof(nxtr));
memset(fatr,0,sizeof(fatr));
dfs(0);dfs(1);
for(int i=2;i<p;i++)ans+=(nxtr[i]*fatr[i]-1);
return ans;



kmp (mp) %1 exkmp

kmp (mp) X

o mpEiZ=kmpEiAEEIR, (EENFEXECKEIT TR, FEEBFER
o Irjgkmp (SEFRERmp, BEHZET AXJLVEEBEMpEX)

void getFail(char* P,int* ) {
int m=strlen(P);
f[01=0;
f[1]=0;
for(int i=1; i<m; i++) {
int j=Ff[i];
while(j&&P[i]!=P[j1)j=F[i];
fli+1]= P[i]==P[j] ? j+1 : 0O;
}
}
//ZEAFai 1 RBR R g, 284051 1
//pos(i): 0123456789 1011
//p: ABRACADABRA #
//fail: 00001010123 4

void find(char* T,char* P,int* f) {

int n=strlen(T),m=strlen(P);

getFail(p,f);

int j=0;

for(int i=0; di<n; i++) {
while(j&&P[j1!=T[11)j=Ff[]]1;
if(PLII==T[i D) j++;
if(G==m)printf("%d\n",i-m+1);//#2 T

{E&exkmp

o exkmp, AARK— P EBESHB— 1 EBTHMBREISIK A HFIE~

o {EH, —next (FILBANA—F! XZBFFELKE, fal2ERKE) 2XLEE (S) B9, B3— 2
extendFi2EAIERN, SFILEAIE (T) B

o BEEMIE, sEEEN..

int Next[maxn],extend[maxn];
void getNext(char str[]1){//[0,1en)
int i=0,len=strlen(str);
Next[0]=Ten;
while(str[i]l==str[i+1] && i+l<len)i++;
Next[1]=1;
int po=1;
for(i=2;i<len;i++){
if(Next[i-po]+i<Next[po]+po)Next[i]=Next[i-po];
else {
int j=Next[po]+po-i;
if(3<0)j=0;
while(i+j<len&&str[jl==str[j+il)j++;
Next[i]=j;po=i;



void exkmp(char s1[],char s2[]1){
int i=0,len=strlen(sl),12=strlen(s2);
getNext(s2);
while(sl[i]l==s2[1] && i<len)i++;
extend[0]=1;
int po=0;
for(i=1l;i<len;i++){
if(Next[i-po]+i<extend[po]+po)extend[i]=Next[i-po];
else {
int j=extend[po]+po-i;
if(j<0)3j=0;
while(i+j<len&&s1[j+i1==52[F1)j++;
extend[i]=j;po=i;

SA! ([583&44H)

o RERTHE T EIBEIE+HERER...

o (EERMBEEEEESH.. TELT=44H,sa,rank height

o BB rank¥Brank[iIFENFRIBNEER (i~len) BIFHEFHEE, safiéBsalilRHFZ AIRIEEI LA
B

o pdf: EREUARHEEIRIRIE? ", BRMERFHEEI? ", BREH, REEMBREENERIE
%0

o —30(nlogn)AIfEIEHEIDRELR :

int wa[maxn],wb[maxn],wv[maxn],ws[maxn];
int cmp(int *r,int a,int b,int 1){
return r[al==r[b]l&&r[a+1]==r[b+1];
}
void da(int *r,int *sa,int n,int m){
int i,3,p,*x=wa,*y=wb,*t;
for(i=0;i<m;i++)ws[i1]=0;
for(i=0;i<n;i+Hws[x[il=r[i]]++;
for(i=1;i<m;i++)ws[il+=ws[i-1];
for(i=n-1;i>=0;i--)sa[--ws[x[i1]]1]=1;
for(j=1,p=1;p<n;j*=2,m=p){
for(p=0,i=n-j;i<n;i++)y[p++]=1;
for(i=0;i<n;i++)if(salil>=j)y[p++]=salil-j;
for(i=0;i<n;i+H)wv[i]l=x[y[il];
for(i=0;i<m;i++)ws[i1]=0;
for(i=0;i<n;i++)ws[wv[i]]++;
for(i=1;i<m;i++)ws[i]l+=ws[i-1];
for(i=n-1;i>=0;i--)sal[--ws[wv[i]]l]l=y[i];
for(t=x,x=y,y=t,p=1,x[sa[0]]=0,i=1;i<n;i++)
x[sal[i]l=cmp(y,sa[i-1],salil,j) ? p-1 : p++;
}

return;

e important: height#48
o TEX height[i]=suffix(sa[i-1)#0 suffix(sa[i) BRI ALRILR
o FRLARheight[2]FF45RY...



int rank[maxn],height[maxn];
void calheight(int *r,int *sa,int n){
int i,j,k=0;
for(i=1;i<=n;i++)rank[sal[ill=1;
for(i=0;i<n;height[rank[i++]]1=k)
for(k?k--:0,j=salrank[i]-1];r[i+k]==r[j+k];k++);
return;

o EEMA: (AIZIiCEheight@rankiBBIPsuffix (JF4R) BHE, heightBFIERAIEFA! )
o 1TERKAHER: LE—NFHEH, WIERMNERNRKAHRR.

» EHEFRMQXTheightik XiBI&R/IMVE.
o 2HEEBRKEETH: BE—FNHH, KEKEEFH, XRMFHEILIES.

= FEheightRAE...
o 3IAHEBRIKEEFSE (pku1743) : AE—INFERH, RKRKEEFR, XA NTFEAEES.

» RKAKAE S kikheightah (height >= kKi-—1R, height < kBIDFF) HE: MTEEHEER,
RIFMENERN sa BRIRKENRIMEZERS AN TK. IRE—EHE, WRBEE, &
WAFE, B MEGERIRESEZEH0(nlogn).

— g

%5t 5 exgced

o (WN%Ra, nBRALIEEZESED/NER fast_pow(a,n — 2))
o ZEONFEIR
APl =1 = A%(mod P)
AP~2 = Z(mod P)
o RUIEE: a%®) =1 (mod z)(x,aEEH, Hx,aHRE)
o FFTFEHE: WIERRMELa. bIRIZENIRNEAALE. BAXRTRAEFIYNEMESESGE (FRAKES
£3) : ar+by=m
BEYE (xy) HEMNEMBIHEE. EX5SAERNUABLEZ MR,

//ax + by = d, H|x|+|y|&/, HEHd=gcd(a,b)
//BMEa, bIEintiaEN, xHly ARG ntii
void exgcd(11 a, 11 b, 11 &d, 11 &x, 11 &y)
{
if (Ib){ d=a; x=1; y = 0;}
else{ exgcd(b, a % b, d, y, x); vy -=x * (a / b);}
}

/P EAREN TN ali . WA, RE-1
//ax=1(mod n)
11 inv(11 a, 11 n)

{

11 d, x, y;

exgcd(a, n, d, x, y);

return d == 1 ? (x + n) %$n : -1;
b

BSGS glIEtHEE ~ A” = B (mod P)

XKfEx A® = B (mod P)

INREEEIZE N0 ~ P — 1o

(0~P—-1 JFHE

o nnjzm, A® = A(mod P) — A* 1 =1 = A%(mod P)
ps: [REFHEAXT



e O(y/n+ logn)(83$& + map)

typedef Tong long 11;
map <11,T11> mp;
11 gpC11 a,11 k,11 p){
11 res=1;
11 base=a;
while(k) {
if(k&l) res=res*baseXp;
base=base*base%p;
k>>=1;
}
return res;

}

//-1 -> no solution

[/ E RS 0 ~ P-1 (T /hEs)

11 bsgs(11 A,11 B,11 P){
if(A%P==0)return -1;
mp.clear(Q;

11 m=ceil(sqrt(P));

/X BRI ZEsqrt (p) , (HR20TF Xkl E 2. ..

// int m = ceil(pow(p, 1.0 / 3)); nMEe, AR HmK/MEE (RZ2) , GG
or RFR/NBFAIE)

// KRTRpow(2/3), ArLA/INBHIARTEREIE R, (HR KD 1k E s /b

11 tmp=B%P;
for(11 i=0;i<=m;i++){
mp[tmp]=1;// B CFTMhashil e AR HRE D !
tmp=tmp*A%P;
}
11 t=qp(A,m,P);
tmp=1;
for(11 i=1;i<=m;i++){
tmp=tmp*t%P;
if(mp.count(tmp)){
return (Ci*m%P-mp[tmp])%P+P)%P;

}
}
) return -1;
comet ojfEHEO (n )itEFFEEFHH
S(wi —w,)?

FFT (RiEfEEM3ER)

o FFTHELIEN2MBERBHBIATN, FEEHRBNSIE0 — 0 2™ ! + 0% 2™ +. . KEEZE2"
o INEMEZITERER KBTRER . « 10° + b+ 10" + ¢+ 10°+. . ., EEEMIOAT10A, FEHLRN S
EF 7))
O(n?*) — O(nlogn)

DFT (EEEEMN3EE)

o 5% (complex) —/MFH4E
* (a1,61) * (az,02) = (a1az, 61 + 05) EI<HETR, RAEM
o SHUFAMIRE TRWUE RSS!



k ..k
wk = cos =27 + isin —27
n n
k
(wh)" = uh

o ATAEHZXEBHO (n) B 1w, INEDFT#{ T8/ 7 FFT...
o wiBRUIRT MR

Twh =w  (wh —cos—27r+zsm k27r—cos 27r+isin%27r:w§fb)
k+L n Z n . .
2w, * = —wk (w? =cos 227 + isin 227 = cosw + isinm = —1,€'" = cosx + isinz, e +1=0)

33 =Wl =1=1+4+0i
FFTES
o BERANDFTIRIASANE, HST:

n—1
A(z) = Zaﬂl =ay+ a1z +apz®+... +a, 12"
i=0

-1

ERRIEHEMES EIAKX)
A(z) = (ag + agx® +. .. +ap 22" ) + (a2 + azz®+. .. +a, 12" )
= (ap + agx® ... 4+a, 22" ) + 2(ay +azz®+... +a, 92" )
FRERIIR :
Aq(z) = ag + ayx + agz®. .. ta, ox7 !

n_q

2 o tapaz?

Ay () = ay + azz + azz?.
A(z) = Ay (2?) + z Ay (2?)
BiRE < 2 18wiHNA(2)
A(wr) = A ((Wh)?) + wh A2 ((wh)?)
= A (w2F) + wh As (wi)

= A1) +wndy(Wh) (= wn =wiy)
2 2

BEmEAG
Alwn ) = Ai((@n3)?) +wn F As((wn *)?)
Al( 2k+n) 2A2( 2k+n)
— Ay (wBrul) — WAy () (e = —wh)

= Ay (W) —wkE Ay (W) (= W) =wp =1=1+04)
= A (h) —wh A (W) (= wh =wil)

RIUREHS AR, BICET AL () /1A, () ) IETUEEIA FVA(wr M (BIFRARERE
A1A2..n/2 — mid)

IFFT (REEEMEIER)

o —AEAESaRSERR SRS E, eSS —TERIAEIARS R E—IRE
* HBEEFFTREFHT MrClagRn@I%iBie (IFFT) EE2FERAY (FFT)



alif{ss

/AN R B ARAFFT, BS%. o %/
#include<complex>
#include<cmath>

#define cp complex<double>

const int maxn=6e4+50;
const double pi=acos(-1);
void FFT(cp *a,int n,int inv){//inv -> HJL#i or not,a[]=>[0,n)
if(n==1)return;
int mid=n/2;
static cp b[maxn];
for(int i=0;i<=mid-1;i++)b[i]=a[i*2],b[i+mid]l=ali*2+1];// LK%
for(int i=0;i<=n-1;i++)alil=b[i];//ELHILR
FFT(a,mid,inv);
FFT(a+mid,mid,inv);
for(int i=0;i<=mid-1;i++){
cp x(cos(2*pi*i/n),inv¥sin(2*pi*i/n));
b[il=ali]l+x*a[i+mid];
b[i+mid]=al[i]-x*a[i+mid];
3
for(int i=0;i<=n-1;i++)alil=b[i];
}

cp ail[maxn],bi[maxn];

/AN SIS T A B R AR FFT, SR sk sl /
#include<iostream>

#include<cstdio>

#include<algorithm>

#include<cstring>

#include<cmath>

using namespace std;

const int maxn=150000+50;

const double pi=acos(-1);

struct node{
double x,y;
node(double xx=0,doubTle yy=0){x=xx;y=yy;?}
node operator * (const node &r)const{return node(x*r.x-y*r.y,x*r.y+y*r.x);}
node operator + (const node &r)const{return node(x+r.x,y+r.y);}
node operator - (const node &r)const{return node(x-r.x,y-r.y);}
}ai[maxn],bi[maxn];

int R[maxn];

void FFT(node *J,int Ten,double flag){
for(int i=0;i<len;i++){
if(i<R[i])swap(3[il,I[R[iID);
B
for(int slen=1;slen<len;slen<<=1){
node T(cos(pi/slen),flag*sin(pi/slen));
for(int Tcur=0;lcur<len;lcur+=(slen<<1)){
node t(1,0);
for(int i=0;i<slen;i++,t=t*T){
node Nx=J[lcur+i],Ny=t*J[lcur+slen+i];
J[Tcur+i]=Nx+Ny;
J[Tcur+slen+i]=Nx-Ny;



char sl[maxn],s2[maxn];
int ans[maxn];
int mainQ)
{
int n;
scanf("%d",&n) ;
scanf("%s",sl);
scanf("%s",s2);
int t=0;
for(int i=n-1;i>=0;i--)ai[t++].x=s1[i]-'0";t=0;
for(int i=n-1;i>=0;i--)bi[t++].x=s2[i]-'0";

int Tim=1;

while(Tlim<n+n) Tim<<=1;

int bit=0;

while((1<<bit)<lim)bit++;

for(int i=0;i<1lim;i++)R[i]1=(R[i>>1]>>1) | ((i&1)<<(bit-1));

FFT(Cai,1lim,1);
FFT(bi,1im,1);
for(int i=0;i<Tlim;i++)ai[il=ail[il*bi[i];
FFT(ai,lim,-1);

for(int i=0;i<=Tim;i++){
ans[il+=Cint)(ai[i]l.x/Tim+0.5);
if(ans[i]>=10){
ans[i+1]+=ans[i]/10;
ans[i]%=10;
ifG==Tim) Tim++;

}

while(ans[1im]==0&&1im>=1)Tim--;

for(int i=T1im;i>=0;i--)printf("%d",ans[i]);
puts("");

return 0;

NTTRIE——E+ELE DHIR
B

o SORFEBHIMFEIRT. . .
EX (Bf) RGAEMTRAMN—NESES, EEGREN— MFRATEENIZE" ", HEUTSM:
(1) (EAE) Ya,be GBa-b e G;
(2) (&) Va,bce G, Ha-(b-¢)=(a-b)-c;
(3) TEGHE—TRe, WGHIERTRg, Heg-ge-g, TTEMABRTTIHSULT/ETTHRE, —lifa
7T);
(4) MGHE—TTEgEEEGHII— N T=g, #8gg=-g-g=e, gFRARNYTT, g agho¥s, icfEg ';
NFRGRTF"RRE—EE (Group) , iTfE (G, ) , BEEFRBNBR A", AGRER—E, abhF
10 9ab
o WARNING: ZEHSHRIE, HARERMSNET BNRENILE, FSESGhNTERRSH,
TR, £5. EEEHRNR,
o FHMTREN:
o AbelBfTi3TIRE: B¥hIEEHEIIRENRE



o

EEy ESEAGEESM (1) W (2) , WHGHER
BRER: FEEAGEEEME (1) . (2) T (3) , WRGHEKER

Bt BYGHITRAMNSFRAGRIMN, iBE1 G 1, &1 G <+o0o, WIRBFGABMREF, &1 G| >+ 00,
WFREFGATIRET. (RIBFA/NEIAN)

FERE:
o GHABGH—NESTE, BHNGHIEE HIIREF, MERHABGRIFEE, 1CIFH<G
» ERFE: BHFENENH, H={eH=GEBEEIGIOFEE, FRZIEIGIIE L FE,
» BEFH: NRHAREGIFENTE, Ale C H C G, WFRHABFGRIEFES
v fEREE. BYGH—TRaLEmRY, FRAMEIAEF (Cyclic Group) , iBG=<a>,

= JEIREHISIE (1) TEREERADelfE, (2) BHG=<a>N|G|=ord(a).
v AERkTT: BFRTERALIBS/NIE N ETHSRIRER, XBRTTIRNZEFRIERMTT, ERMoTHIEE
FEREFAIRR.

o EX/ord/ffi (7TH) @ RGHE, a € G, NfFa" = ep M AIB/NERBENFRAITTRAAI, 1ICiF
ord(a), UIRAFEXIFAIEEREEN, WARTRaATIRMTT. CEEGSHAIM)

(o]

[e]

(o]

icakn
o [FiR:
o fEgcd(a,m)=1RF, EWX afHEMAHEEL Sm(a)uff o = 1( mod m) FIZAYER/\IIEEE d. BTN
dm(a) —&/NFETF ¢ (M), HSm(a) = e(m), MFRaREMHRIFEER.
o EIRE—FEN: BR— M HeNTFPRHERR, BBAG mod PRLRFMFMAR BEE
1<g< P,0<i<P, BRAGRAILATRAZPHI—NRIR
s FRG: BT
31 =3(mod 7). 32 =2(mod 7). 3° =6(mod 7). 3* =4(mod 7). 3° =5(mod 7). 3% =1(mod 7)
. FRLA 3 B4 7 B—MNRIR,
o MR: WRgEPHIFIR, BBZghY (1..P-1) IXEmod PRIER—EEFER.
o [KERSGE]
XIEP-1 DR REEEEARDNRE FPL, P2, P35 - - - Pn, SIFEE2 <a < P -1, FFaREHPH
BIR, REERRa ™ ,a ™ ,...,a 7 XM, BEGEE—MImod PA1, BFE, MaAREPH
BiR, BlaZPRIEIR,
o [RIR—ARESEMR/NAIEL(100LAR).

FRIURITER
o (WERLALUZLHEM.

#a; =b; (mod m),ay =by (mod m),...,a, =b, (mod m)
may + as+...+a, =by +ba+...+b, (mod m)

* QERN—LAHITLIBEIS—B, REREFSHULLT,
#a+b=c (mod m), wa=c—b (mod m)

o ()FRIAIF— LI LUENMEAZEIRATSIEE.
#a=>b (mod m), maFkm=>b (mod m)

o (ARFRHETLIZLHETE,
#a; = by (mod m),as = by (mod m),...,a, =b, (mod m)
Wajas...a, =biby...b, (mod m)

o S)EAIATLUSIERR(1)(AREr AL TEIEHRZ.

(1) > #A =B (mod m),z; =y (mod m),zys =y (mod m),...,zx =y (mod m)
w o Axltag?. .zt =3 Byt ys?. ..yt (mod m)
(4) — #ag = by (mod m),a; =b; (mod m),...,a, =b, (mod m)

magx™ + a1z 1+.. . +a, = (box" + bz t+...+b,) (mod m)



o O)FRAFBNMMBELNE, WAHIMMEER, BAFTLUEHBRILIRILZN2L9E.

#a=b (mod m), Ha=ayd,b="bd,gcd(d,m)=1

ma; = by (mod m)
o (7)ARAFIBAIEFIHETLARBISR L — 1N 824,
#a =b (mod m),
mak = bk (mod km)
o (8RR BRI FHETLARBHECIME— LR,
#a=b (mod m), Ha=a1d,b=>bd,m=mid

ma; = by (mod my)

* VMNREARIAWFEMMIL, BBACHFMIESLOEIEFIRIBAIL.

#a=0b (mod m), m=myd
ma="b (mod d)

o (10MNRERA—BLABFMREEENM SRR, WERAOB—BE BN IRE.

#a=b (mod m), kla,klm
i k|b

o (IMBERTN—BLHHSIKRHEARNE, FFH—BLHHSIRNREXALH.

#a=0b (mod m).
n ged(a, m) = ged(b, m)
o RAERAIEREAR :

1.RBIE: a=a (mod m);
233501 Ha=b(mod m), Mlb=a (mod m);

34&5i#EEE: FHa=b(mod m), b=c(mod m), Mas=c(mod m);
4.BE&EIVEM: Fa=b(mod m), c=d(mod m), Mla c=b d(mod m);
5.@FRERE: Ha=b(mod m), c=d(mod m), Macsbd(mod m),

6.&MEE: WN%8a=b (modm), c=d(modm), BBA
(Maxc=b+d(modm);
(2)a*c=b*d(modm),

7.8%%: #ac=bec (mod m), ¢#0,ma =>b (mod m/ged(c,m)),

ttbged(c,m) = 1Ma = b (mod m);

8.EIBE: WRa =0 (mod m), wz2a™ =b" (mod m);

9.4a=b (mod m), n=m, Wa=>b (mod n);

10.#5a =b (mod m;). (1=1,2..n)n. a=">b (mod [my,my,...

mi,May,... My E{J%/J\Z\\{%&(Icm)e
NTT
o KZER: HILXUHEHNRIREEEE3

amn])HEF'[ml;mZ, .. mn]iel_.l_—\

o BEEHEIANE998244353,1004535809,469762049, XJLMIRIRERE3

o KRR FRIRIREAIR

o ERBIEHPEE N TAWERINERDFT, XSERERE. SHZENRAT

o RATFTUAIRIRGIEREFFTEIWIE, TRNERIIEy (mod P)stfiEw, =e™ ,

REICSHOIN AN — ML, £ (mod P)BRN TMIREIAT

kx(P-1)

o ALUEFE: wk = D
o BfIRMR:

1., .. Wl R

3w, = —wk, w%ﬁ = wk
a+b

4.wlwh = wl

5.0 wi =0 (IDFT/IFFT%wirw)

o IFRARIREEHEREMR:
1.%n < P — 15, RIBENTTHGY, - ..

, g VEAAER], SRR,

Hrhgced(c,mZFERAFIMAIRAALEL,



2 MRIERRAIEIR: g) = 1,90 = g" 1, gF !
FRZ,

3Htgr =1 (mod P), HRAREIEHE, g;
= —1 (mod P), H43m3z,

n
=)
‘f‘F_an

1 (mod P), PARE, XBHS(P)=P—1, &2

(mod P)REEM1EE-1, XEAG,. .., g 'BAER,

AT NBAREEREENN SR ED EEMRX E Mg, e—IR... 5F4RLAL.

1-gn 0

[==R\ n—1 ; g}”(lig#)
S.HEZEM, Zizl g}n = = 1—gh

1-gh
1)‘_‘
BRENTTT!

kx

o FURESH: — g

o IRPREFHENVWREP — INET, RANE2", —RIGEHPREP = k+ 2™ + 1fN|(P - 1)

e 1004535809 = 479 % 2?1 +1 g=3
998244353 = 1192 +1 ¢g=3

INTT (BiZ@i%3ERIe...)

o BIHREIRW,  w,?, ..., (we '), BHIESH.
o BAXEHEg, ', g,°. . FILAXEETIE

o REIECERUNERTIET, F—HRIBENTTRSEA TR, TEnEKE (24n) 31, 72

fEERAN...
(EpaY% EFFTENTTES

#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cstring>
#include<cmath>

using namespace std;

const int maxn=150000+50;
const Tong long P=998244353;
const Tong long g=3;

[/ EAZS P, gIXFFHIBCE I 2 BiEaR%, Frbhp,

Tong Tong gp(long Tong a,long long k){
long Tong res=1,base=a;
while(k){
if(k&l) res=res*base%P;
base=base*base%P;
k>>=1;
3

return res;

Tong Tong ai[maxn],bi[maxn];
int R[maxn];

void NTT(Clong long *J,int len,int flag){
for(int i=0;i<len;i++){
ifG<REiDswap(3[il,3[RITIDD;
3

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

oI AR AT R IR, = RRBINTT L

//node T(cos(pi/slen),flag*sin(pi/slen));

Tong Tlong T=qgp(g, (P-1)/(slen<<l));

for(int Tcur=0;lcur<len;lcur+=(slen<<1)){

Tong Tong t=1;
for(int i=0;i<slen;i++,t=t*T%P) {

Tong Tong Nx=J[Tcur+i],Ny=t*JI[Tcur+slen+i]%P;

I[Tcur+i]=(Nx+Ny)%P;
J[Tcur+slen+i]l=(NX-Ny+P)%P;



if(flag==1)return;
long Tong inv=gp(len,P-2);reverse(J+1,3+len);
for(int i=0;i<len;i++)I[1]1=3[1]1*inv%P;// /iR Ereverse

char sl[maxn],s2[maxn];
int ans[maxn];
int mainQ
{
int n;
scanf("%d",&n);
scanf("%s",sl);
scanf("%s",s2);
int t=0;
for(int i=n-1;i>=0;i--)ai[t++]=s1[i]-'0";t=0;
for(int i=n-1;i>=0;i--)bi[t++]=s2[i]-'0";

int Tim=1;

while(Tim<n+n) Tim<<=1;

int bit=0;

while((1<<bit)<Tim)bit++;

for(int i=0;i<1lim;i++)R[i]1=(R[i>>1]>>1) | ((i&1)<<(bit-1));

NTT(Cai,1im,1);
NTT(bi,Tim,1);
for(int i=0;i<Tlim;i++)ailil=ai[i]1*bi[i];
NTT(ai,Tim,-1);

for(int i=0;i<=Tim;i++){
ans[il+=ai[il;
if(ans[i]>=10){
ans[i+1]+=ans[i]/10;
ans[1]%=10;
ifGi==Tim) Tim++;

while(ans[1im]==0&&Tim>=1)1im--;

forCint i=Tim;i>=0;i--)printf("%d",ans[i]);
puts(llll);

return 0;

/ /BB E 5 EANTT+HINTT
#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cstring>
#include<cmath>

using namespace std;

const int maxn=150000+50;
const Tong Tong P=998244353;
const Tong long g=3;

Tong Tong gp(long Tong a,long long k){
Tong long res=1,base=a;
while(k){
if(k&l) res=res*base¥%P;
base=base*base%P;
k>>=1;
3

return res;



Tong Tong ai[maxn],bi[maxn];
int R[maxn];

void NTT(long long *3J,int len,int flag){
for(int i=0;i<len;i++){
if(i<R[i])swap(3[i],3[R[i]1]);
3
for(int slen=1;slen<len;slen<<=1){
//node T(cos(pi/slen),flag*sin(pi/slen));
Tong Tong T=gqp(flag==1 ? g : qp(g,P-2),(P-1)/(slen<<l));
for(int Tcur=0;lcur<len;lcur+=(slen<<1)){
Tong long t=1;
for(int i=0;i<slen;i++,t=t*T%P){
Tong Tong Nx=J[Tcur+i],Ny=t*3[Tcur+slen+i]%P;
I[Tcur+i]=(Nx+Ny)%P;
J[1cur+sTen+i]=(Nx-Ny+P)%P;

char sl[maxn],s2[maxn];
int ans[maxn];
int mainQ)

{
int n;
scanf("%d",&n) ;
scanf("%s",sl);
scanf("%s",s2);
int t=0;
for(int i=n-1;i>=0;i--)ai[t++]=s1[i]-'0";t=0;
for(int i=n-1;i>=0;i--)bi[t++]=s2[i]-'0";
int Tim=1;
while(Tlim<n+n) Tim<<=1;
int bit=0;
while((1<<bit)<lim)bit++;
for(int i=0;i<1im;i++)R[1]=(R[i>>1]>>1) | ((i1&L)<<(bit-1));
NTT(ai, Tim,1);
NTT(bi,Tim,1);
for(int i=0;i<lim;i++)ai[il=ail[il*bi[i];
NTT(ai,1lim,-1);
Tong Tong invlim=gp(1im,P-2);
for(int i=0;i<=11im;i++){
ans[i]+=Cai[i1*inv1im)%P; //F:Lin4s i 0
if(ans[i]>=10){
ans[i+1]+=ans[i]/10;
ans[i]%=10;
ifC==Tim) Tim++;
3
}
whiTe(ans[1im]==0&&1im>=1)T1im--;
forCint i=Tim;i>=0;i--)printf("%d",ans[i]);
puts("");
return 0;
b
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o W, UHOESIE....
o ¥ ¥ FIBHBANTT/FFTERLT...

ZIGEURE & Ri¥

o RURIRR THFRIETT RAERS I AIETT B A LUBRRERE AT A 7.
o (EEKIF: . EKBGE...

MTT & 93iAFFT
BM
FWT

RILSHiREAKFIREER
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by ¢ CES

LucasiEI2 & EXLucas

CRT & EXCRT
o WMERIRSE—F, Kx

z=a; (mod my)

T =ay (mod my)

.z =a, (mod my,)

o CRT(PERIREE): LEE LR NAE, FIEZABHEMMFEER

o WEITERBEFBEmMAIIcm,
RER—MXFE It = 1 (mod m; ) XEBt; Fexged 18
NN FRLEIIR La;, ZEOME—PoRIRHEMN, 0. = = ailmﬂiti = a; (mod m;)
EIERTAEXEEEIR - INFRLF ! (E A E bR cmEIR22Z0)

o R z = Zle ail;—Tti, (t; — exged)

o iRFcrt: Eis2MAREMES

#include<cstdio>
#incTlude<algorithm>
#include<iostream>
using namespace std;
typedef Tong long 11;
const int maxn=10+10;
11 a[maxn],b[maxn];
11 exgcd(11 a,11 b,1T &x,11 &y){
if(b==0){
x=1,y=0;
return a;
}
11 ret=exgcd(b,a%b,y,x);
y-=(a/b)*x;
return ret;
}
11T mu1C11 a,11 b,11 mod)
{
11 res=0;
while(b>0)



if(b&1l) res=(res+a)%mod;
a=(a+a)%mod;
b>>=1;
3
return res;
}
int k;
11 crtO{
11 x,y,res=0,lcm=1, tmp;
for(int i=1;i<=k;i++)Tcm*=b[i];
for(int i=1l;i<=k;i++){
tmp=lcm/b[i];
exgcd(b[i],tmp,x,y);
y=Qy%b[i1+b[11)%b[i];
res=(res+mul(mulCy,tmp,lcm), (alil%lcm+1cm)%Tcm, Tcm))%lcm;
}//anl et
return (lcm+res)%lcm;
}
int mainQ
{
scanf("%d",&k) ;
for(int i=1;i<=k;i++)scanf("%11d",&a[i]);//&%a
for(int i=1;i<=k;i++)scanf("%11d",&b[i]);//Fi%ib
printf("%11d\n",crt();
return 0;

o exCRTH BIMRA): XFEMBEHEERN! (BAERXR)
o HyxFexcrt:
QIRRBEMAERAY, return -1TRLETCHE, — M1 exgedfE EXHEF 7hhhhhh
o fRRing: RAEBEAINEALIE?
ALABR): 2 =a; +ki *my;x = ay + ky xmo
Fiblay + k1 * my = ag + ka * my
ko *mo — ki *my =a; —ay — exgedink. RiEx
SEEMTS HiRlonglongfli&Efazy. (+mod)%modZ KIS, —A&—Bdkst FINRYIRE
EERMIOREIMES

#include<cstdio>
#include<algorithm>
#include<iostream>

using namespace std;

typedef Tong long 11;

/ /RS HERT BT DA R B R i
//using 11=__int128;

const int maxn=100+10;

11 a[maxn],r[maxn];

11 exged(11 a,11 b,1T &x,11 &y){

if(b==0){
x=1,y=0;
return a;
}
11 ret=exgcd(b,a%b,y,x);
y-=(a/b)*x;
return ret;
}
int n;
11T mu1C11 a,11 b,11 mod)
{
11 res=0;

while(b>0)



}

if(b&1l) res=(res+a)%mod;
a=(a+a)%mod;
b>>=1;

3

return res;

11 excrtO{

11 m=a[l1],R=r[1],x,y,d;//la, &%r
for(int =2;i<=n;i++){
d=exgcd(M,alil,x,y);
11 tmp=((r[i]l-R%alil+alil)%alil);
if(tmp%d) return -1;
//x=(R-r[i])/d*x%a[i];

tmp/=d;
x=mul(x,tmp,alil);
R+=M*X;
M=al[i]/d*M;
R=(R%M+M) %M;

}

return (R%M+M)%M;

main()

11 m;

scanf("%d%11d",&n,&m) ;

for(int i=l;i<=n;i++)scanf("%11d%11d",&a[i],&r[i]);//Fa, f¥r
Tong long ans=excrt();

if(ans==-1)puts("he was definitely lying");

else if(ans>m)puts("he was probably Tlying™);

else printf("%11d\n",ans);

return 0;

LA NE R Elong long*long long
FRUAS 7 HRiESRENEmul
EEREBEEENE, #i_int128

2& Mfpython3/javafseqwg

def egcd(a, b):

U RERLEA
if 0 == b:

return 1, 0, a
X, Y, q = egcd(b, a % b)
X, y=y, x-a//b*y
return X, y, q

s = input(Q

n

= int(s.split(Q[0]1), int(s.split([1])

# print(n, m)

M=20
R =0
x =0
y =0
d=20
ok = 1

for i in range(0, n):

if i ==

s = input()

M, R = int(s.split(Q[0]), int(s.splitO[1])
else:



s = input(Q

ui, ri = int(s.split(Q[0]), int(s.splitQ[1])
X, y, d = egcd(M, ui)

if (R - ri) %d !'=0:

ok =0
x=R-ri) // d* x % ui
R-=M* X
M=ui//d*M
R=R%M
if ok == 1:
if R > m:
print("he was probably lying")
else:
print(R)
else:

print("he was definitely Tying")

PR Bif(ERvs IRIER(EE
EUEE & REGER

o EUEE:
“BF)A—BIR, Mx-aXf)RIER"FirFf(a)=0.
(Kt 2R IEAENT N (x-a) HRERRL(x-a) *f' (x)=f(x)7A 5 (x-a)=0)
o T
“ax-bRFOMERENTF £(L) = 0,
o REIER:
H—SIRFOBRLAX - a)BY, FISHIREET f(a)
BRHSIMAOBRLAX-aEAqX), RAr, Wf(z) = (z —a)q(z) +r.
MRZIr=0, BPAZIMAf(LERBER(-a). RIIK, MR(SEAR(x-a), BBA, r=0,
o RAEEAWEL
BN f(x) BRLA (mx - n) BY, FTSEOREET f(n/m)

hItsBABE(EE

o RFRHIALEIR n NMRNRE(Z:, vi ) IHERE—METF n RPYSIMAFREE Lk n MR, [FiRRE
BRHETR...]
o FFT/NTTHTEMMR/ERE, XEBERIARIXxX... (I¥xxx..)
o HIIEBAERYEIE:
1335, yi ) MES () = v, fi(z) = 0 [k # 1) SATSIEAEI TN S i i~
2EE T REETN: G = [[1 [k # i](z — zx)
3BRME—RE N (i) = yi: B, BANGHBRIG (z;) = [y [k # 1] (zi — o) FEEEET
4535 283BRITLILS; (z) = ci/(—f)’ (i &2 fi(z:) = i, fi(zr) = 0]k # i])
SBBIAREGE0(n® iR F =0 (i [lipy o)

T =Tk

[/ EN R IR E XA 2T, IR KRR E
/ /R BIEXF 9982443 53Kt
#include<iostream>
#include<cstdio>
#include<algorithm>
using namespace std;
const int maxn=2000+5;
const Tong long mod=998244353;
struct node{
long Tong Xx,y;
Inds[maxn];
Tong Tong gp(long Tong a,long long k){



long Tong res=1,base=a;

while(k) {
if(k&1l) res=res*base%mod;
base=base*base%mod;
k>>=1;

3

return res;
int mainQ)

int n;
long Tong k;
scanf("%d%11d",&n,&k) ;
long Tong ans=0;
for(int i=1;i<=n;i++){
scanf("%11d%11d",&nds[i].x,&nds[i].y);
}
for(int i=1;i<=n;i++){
Tong long tans=nds[i].y;
for(int j=1;j<=n;j++){
if(i==j)continue;
tans=((tans*(k-nds[j].x+mod)%mod) *gp(nds[i].x-nds[j].x,mod-2)+mod)%mod;
3
ans=(ans+tans+mod)%mod;
3
printf("%11d\n",ans);
return 0;

@R SHLETTRR
o EREO(MY)

const double eps=1le-8;
double A[maxn][maxn];
double B[maxn];
double ans[maxn];
//A*ans=B
void Gauss(){
int num;
for(int i=1;i<n;i++){//i<n!l 1! ¥FH =
num=i ;
for(int j=i+1;j<=n;j++){
if(abs(A[jI[i]1)>abs(A[num][i]))num=3;
Y/ /TR BN

for(int j=1;j<=n;j++)swap(A[i][j]1,A[num][j1);
swap(B[i],BL[num]); / /% /17

for(int j=i+1;j<=n;j++){
if(abs(A[j][i])<=eps)continue;
double t=A[jI[i1/A[i1[i1;// A[31[i] 1!
for(int k=1;k<=n;k++){

A[31[k]-=A[i]1[k]*t;

3
B[jl-=B[i]*t;

Y/ /FIIEEI0/ =R

for(int i=n;i>=1;i--){
ans[i]=B[i]1/A[i][i];
for(int j=i;j>=1;j--){



B[j1-=A[j1[i]*ans[i];
}
}// R LS
return;

REX TREHETHTCRR (FI&BIRAYATTEATN)
o ERFEETAR. .

const Tong Tong md=1e9+7;
long Tong A[maxn][maxn];
Tong Tong B[maxn];
//double ans[maxn];
Tong long p[maxn];//iX/pif/Zansifi
//A*ans=B
int k;
using 11=long Tong;
void exgcd(1T a, 11 b, 11 &d, 11 &x, 11 &y)
{
if (Ib){ d=a; x=1; y = 0;}
else{ exgcd(b, a % b, d, y, x); vy =x * (a / b);}
}

//ax=1(mod n)
11 inv(1 a, 11 n)

{
11 d, x, y;
exgcd(a, n, d, x, y);
return d ==1 7 (X + n) %$n : -1;

Y/ /HiJiEREN inv
void Gauss({
int num;
int n=k;
for(int i=1;i<n;i++){//i<n! !l ¥fH =
num=1 ;
for(int j=i+1;j<=n;j++){
if(abs(A[jI[i])>abs(A[num][i]))num=7;
Y/ /% TR BN

for(int j=1;j<=n;j++)swap(A[i][j]1,Alnum][j1);
swap(B[i],B[num]l);/ /% )7zt

for(int j=i+1l;j<=n;j++){
//if(abs(A[j][i])<=eps)continue;
if(A[j1[i]1==0)continue;
//double t=A[j1[i1/A[i1[i1;// AL[31[i] !'!!
Tong Tong t=(A[j1[i1*inv(A[i1[1],md)%md+md)%md;
for(int k=1;k<=n;k++){

A[J1[kI=C(A[J]1[k]I-AL[i][k]*t%md+md)%md;

3
B[jI=(B[j]1-B[1i]*t%md+md)%md;

}//EITIEE0/ E AR

}

for(int i=n;i>=1;i--){
//ans[11=B[i]1/A[i1[1];
plil=(B[il*inv(A[i][i],md)%md+md)%md;
for(int j=i;j>=1;j--){
B[j1=(B[j1-AL[jI1[i]1*p[i]%md+md)%md;
I
}//Raml i EAG B



return;

—LeEiRaEts
ZERMEMIES

/ /X BRI K/ /NS BOR, ArifliR [Einode
struct ST{

#define Ts i<<1

#define rs i<<1|1

struct node{
int 1,r;
Tong Tlong sum;
Tong long Imxs,rmxs;//,maxsum;
Tong long Imis,rmis;//,minsum;
}T[maxn<<2],ans;

void pushup(int i){
T[i].sum=T[1s].sum+T[rs].sum;

//T[i].maxsum=max(T[1s].rmxs+T[rs].Tmxs,max(T[1s].maxsum,T[rs].maxsum));
T[i].Imxs=max(T[1s].sum+T[rs].Imxs,T[1s].1mxs);
T[i].rmxs=max(T[rs].sum+T[1s].rmxs,T[rs].rmxs);

//TLi].minsum=min(T[1s].rmis+T[rs].Imis,min(T[1s].minsum,T[rs].minsum));
TLil.Imis=min(T[1s].sum+T[rs].Tmis,T[1s].Imis);
T[i].rmis=min(T[rs].sum+T[1s].rmis,T[rs].rmis);

void build(int i,int 1,int r){

T[i1.1=1;T[i].r=r;

if(l==r){
TLi]l.Imis=T[i].rmis=b[1];//T[i].minsum=b[1];
TLi].Imxs=T[i].rmxs=b[1];//T[i].maxsum=b[1];
T[i].sum=b[1];
return;

3

int mid=CT+r)>>1;

build(1s,1,mid);

build(rs,mid+1,r);

pushup(i);

node query_max(int 1i,int nl,int nr){
if(n1<=T[i].1&&T[i].r<=nr)return T[i];
int mid=(T[i].71+T[i].r)>>1;
if(nr<=mid)return query_max(1s,nl,nr);
if(mid<n1)return query_max(rs,nl,nr);
node To=query_max(1s,nT,nr),ro=query_max(rs,nl,nr),ans;

ans.sum=lo.sum+ro.sum;

//ans .maxsum=max(lo.rmxs+ro.Imxs,max(lo.maxsum, ro.maxsum)) ;
ans.Imxs=max(lo.sum+ro.1mxs,lo.Tmxs);
ans.rmxs=max(ro.sum+1o.rmxs, ro.rmxs);

return ans;

node query_min(int 1i,int nl,int nr){
if(nl<=T[i].1&&T[i].r<=nr)return T[i];



int mid=(T[i].1+T[i].r)>>1;

if(nr<=mid)return query_min(ls,nl,nr);

if(mid<nT)return query_min(rs,nl,nr);

node To=query_min(1s,n1,nr),ro=query_min(rs,nl,nr),ans;

ans.sum=10.sum+ro.sum;
//ans.minsum=min(lo.rmis+ro.Imis,min(lo.minsum, ro.minsum));
ans.Tmis=min(lo.sum+ro.Imis,lo.Tmis);
ans.rmis=min(ro.sum+lo.rmis,ro.rmis);
return ans;
3
}seg;

—LE/ERYdp
LIS (R EFAFEF) O(nlogn)

/ /B ERERILTS
int d[maxn];
int Tis(Cint c[],int Tenc){
d[1]=c[1];
int len=1;
for(int i=2;i<=lenc;i++){
if(c[il>d[Ten]){
d[++1en]=c[i];
3
else {
int pos=lower_bound(d+1,d+1+1en,c[i])-d;
d[pos]=c[i];

}

return len;

//GE%idkpre/father/fromii ki), visIiFilbric 7 —F
J/EREBAICS T ThRmAREE, U= FEE. . .
J/BBE T, re) XEER), EGFTT+ L2 ZEM, E11=02 L
int d[maxn];
bool vis[maxn];
int from[maxn];
int Tis_where(int c[],int lenc){
memset(vis,0,sizeof(vis));
memset (from,0,sizeof(from));

int u=l;
while(c[ul==-1)u++;
d[1]=u;
//ARERIE A [1]=1;
int len=1;

for(int i=u+l;i<=lenc;i++){
if(c[i]l==-1)continue;
//IXAN e T TE R B A ), B AR E e R - LR T
/ /A I i ELEAT W] R OBCEAE IS, 1 S5 B X L
// CEBIAwhi e fulf A e 2 XA EED

if(c[il>c[d[Ten]]){
d[++Ten]=i;
from[i]=d[len-17;
}

else {



//int pos=lower_bound(d+1,d+1+len,c[i])-d;
int 11=0,rr=1en+1,mid;
while(11+1<rr){//[17,rr)
mid=C11+rr)>>1;
if(c[d[mid]l<c[i])11=mid;
else rr=mid;
}
d[11+1]=1;
from[i]=d[11];

}

int cur=d[Tlen];
while(cur>0)vis[cur]=1,cur=from[cur];
// WRAS BRI AT AT P 2 fiing

return len;
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BEiFESD: SXELRN N EEITH—E, RiESEZEN0(ogn)

#include<iostream>

#include<cstdio>

#include<cstring>

#include<algorithm>

#include<cmath>

using namespace std;

const int maxn=1e6+5;

/*inTline void read(int &n){
char c="+";int x=0;bool flag=0;
while(c<'0'||c>"9") {c=getchar();if(c=="-")flag=1;}
while(c>="'0"'&&c<="9") {x=x*10+c-"0";c=getchar();}
n=flag==17-x:x;

}*/

struct f{
double k,b;

Ya[maxnl;//HE%. ..

int tree[maxn];//Z:Fht. . .

int tot=0;//&BHitH. ..

double ans=0;
bool pd(int now,int pre,int day){
day--;
return al[now].k*day+al[now].b>a[pre].k*day+a[pre].b;
}Y//dayiXx— R RIyE (y=k*x+b) , FE1IKREZDb, 5 - KZ&1*k+b, Frilday®ig—

#define 1s id<<1
#define rs id<<1|1

void insert(int id,int 1,int r,int now){



if(1==r){
if(pd(now, tree[id], 1)) tree[id]l=now; / /Wit 1555, AT ELALEZ /T HAMN " B 5t
BB
return;
3
int mid=Cl+r)>>1;
/) RIAHGE R, R L ATRRR R, AR M (PR LR ok B4R 11,
2 A
[/ FIBORAE S RTA RS E 2
if(alnow] .k>a[tree[id]].k){
if((pd(now, tree[id],mid)))insert(ls,1,mid,tree[id]),tree[id]=now;
else insert(rs,mid+1,r,now);

}

else {
if((pd(now, tree[id],mid)))insert(rs,mid+1,r,tree[id]),tree[id]=now;
else insert(1s,1,mid,now);

}

void query(int id,int 1,int r,int now){//nowsi2: FHZ&HEAIX
ans=max(ans,a[tree[id]].k*(now-1)+a[tree[id]].b);
if(l==r)return;
int mid=Cl+r)>>1;
if(now<=mid)query(1s,1,mid,now);// e E AR i, [UfE LA SEH P
else query(rs,mid+1,r,now);

}
int main()
{
ios::sync_with_stdio(false);
int n;
cin>>n;
for(int i=1;i<=n;i++){
string opt;
cin>>opt;
if(opt[0]=="P"){
++tot;
cin>>a[tot].b>>a[tot].k;
insert(1l,1,n,tot);
}
else {
int p;
cin>>p;
ans=0;
query(1,1,n,p);
printf("%d\n", (int) (ans/100));//HsA 88 e 2 H 674 +100. .
}
3
return 0;
}
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o EEEIXIBA— N HIEIREERN, XN ERAREERERELRI~-XEER, MEFEEID
I_num-~r_num X [BJRYEF AN L
XBRYEEEE B!

o UNRIXEHFANE, 1HEEKXKE I~ 2RI (F1F0ME) XA RRYRISIIMESBRIEERE
_num~r_num7ZEX &~r HIASREL

o REWIBDFEFMGFM (B NEkESELIDK=k, EBNEELKDEGILK=K-ENE) , TLE
RF

o XEFEEMREERINRENEDFAFHELENSNETE, BRAREERZANS
(ZI— 1M &S EN—&KiElogn N =, REFFlogn =)

#include<iostream>
#include<cstdio>
#include<cstring>
#include<algorithm>
using namespace std;
const int maxn=2e5+5;
struct node{

int 1,r,sum;
}TImaxn*20] ; // S8R5 Rl
int cnt=0;//4% st 4
int a[maxn];///R%H
int h[maxn];//&#utH
int rot[maxn];//Z51 MW IARIC S

void build(int &rt,int 1,int r){
rt=++cnt;
T[rt].sum=0;
if(l==r)return;
int mid=CT+r)>>1;
build(T[rt].1,1,mid);
build(T[rt].r,mid+1,r);

Y/ /G O —

void update(int &rt,int prert,int 1,int r,int num,int val){//XE S rtM\prert
YRR R T

rt=++cnt;

TLrt].sum=T[prert].sum+val;

T[lrt].1=T[prert].1;

TLlrt]l.r=Tlprertl.r;//id%& it TR RER, QIR SeaE T LS

if(1==r)return;

int mid=(1+r)>>1;///2% or 4igk

if(num<=mid)update(T[rt].1,T[prert].1,1,mid,num,val);

else update(T[rt].r,T[prert].r,mid+1,r,num,val);

int query(int rtl,int rtr,int 1,int r,int K){//rtl, rtrf&if; 1, rEtdE. ..
if(l==r)return 1;
int cutcut=T[T[rtr].1].sum-T[T[rt1].1].sum;//Hl/ i
int mid=Cl1+r)>>1;
if(cutcut>=k)return query(T[rtl1].1,T[rtr].T1,T,mid,k);
else return query(T[rtl].r,T[rtr].r,mid+1,r,k-cutcut);//it%E"Sk-cutcut

int main(Q)

int n,m;



scanf("%d%d" ,&n,&m) ;

for(int i=1;i<=n;i++)scanf("%d",&a[i]),h[i]l=a[i];
sort(h+1,h+1+n);
int num=uniqueCh+1,h+1+n)-Ch+1);// &8t

build(rot[0],1,num);

for(int i=1;i<=n;i++){
al[i]=lower_bound(h+1,h+1+num,al[i])-h;//& it

// cout<<al[i]l<<endl;
update(rot[i],rot[i-1],1,num,a[i],1);// 38 i&Him

}

for(int i=1;i<=m;i++){
int 1,r,k;
scanf ("%d%d%d" ,&1,&r,&kK);
printf("%d\n" ,h[query(rot[1-1],rot[r],1,num,k)]);// &% 5%, queryiz|]

5, h[1ER R

}

return 0;

hSERH

ERSTLAIURPREBELRN Tovo, SLfE EEBZFEEMIRRET, HERI—NEL, pgE
TBIATE.

MEHANER—N = ([IERpos) BIE, FMEHTHEposENBIRE—IFNERT—IESF N 8E
FriEsE, |IESKBEO(nlogn)2ATHY

WMEREREMN (UEEEpos) HFalZEkb, FiEposEIERENEbma (18hE) AN (18
g

BREA MBI AR E R EIRPR SR EE # 2 O (logn*logn)!

Rlog/M&K, RRSZXIRL, BISRFIMIO()EEHEEEAMO(ogn), BHEER T logififzE
FRBAREZRN, ME—THEEREBYNXEEE, IRNIHESNSEFHRLERN, mX M EE
NG R RIR SR !

T EFERAEN T, BBERAMBEENSNMENT. B2LEN, MBEEIRIESELRN
8975 iEAE B

EiRFY\!

#include<iostream>

#include<cstdio>

#include<cstring>

#include<algorithm>
using namespace std;
const int maxn=2e5+5;
struct node {

int 1,r,sum;

} TImaxn*400];//%i1400f%. . ./~ [ Hire, Xit4i. ..
int cnt=0;

int a[maxn];

int h[maxn];

int rot[maxn];

struct opts {

int a,b,c;
bool 1is_q;



} op[maxn];

char opop[5];

int num;

int many[2];

int log_go[2][30];

void update(int &rt,int 1,int r,int pos,int val) {
if(lrt) rt=++cnt; //H 5
TLrt].sum+=val;
if(l==r)return;
int mid=Cl+r)>>1;
if(pos<=mid)update(T[rt].1,1,mid,pos,val);
else update(T[rt].r,mid+1,r,pos,val);

Y/ /BN gkAENE], BONRRER, i R

int query(int 1,int r,int k){

if(l==r)return 1;

int mid=Cl+r)>>1;

int sum=0;

for(int i=1;i<=many[1];i++)sum+=T[T[Tog_go[1][i]]-1].sum;

for(int i=1;i<=many[0];i++)sum-=T[T[Tog_go[0][i]].1].sum;

// i og Mt Ssum, fELGES, 170 LTI sumFik, SRIG R0t 1 og Rk R Bk oA 5 14 U

if(k<=sum) {
for(int i=1;i<=many[1];i++)Tog_go[1][i]=T[log_go[1]1[i]].1;
for(int i=1;i<=many[0];i++)Tog_go[0][i]=T[log_go[0][i]].1;
return query(l,mid,k);

}

else {
for(int i=1;i<=many[1];i++)1og_go[1][i]=T[Tog_go[11[i]].r;
for(int i=1;i<=many[0];i++)Tog_go[0][i]=T[log_go[0][i]].r;
return query(mid+1,r,k-sum);

}

int c[maxn];
int Towbit(int x){return x&(-x);}

void log_add(int x,int val){//iZP ¥k, Kbak&pLHE %=
int k=lower_bound(h+1,h+1+num,a[x])-h;//XTiza[x] 5K, Frbl F2RIES LA Sa
for(int i=x;i<=num;i+=Towbit(i))update(rot[i],1,num,k,val);//log®

int Tog_query(int T,int r,int k){
memset(log_go,0,sizeof(log_go));// /&l LIAS . . oGl LIRS . ..
many[0]=many[1]=0; //I{E0 0%
for(int i=r;i;i-=Towbit(i))Tog_go[1] [++many[1]]=rot[i];//%ch, fiil#siEl~many,

k1 og M
for(int i=1-1;1i;i-=lowbit(i))Tog_go[0] [++many[0]]=rot[i];
return query(l,num,k);

int main() {
int n,m;
scanf("%d%d" ,&n,&m) ;

for(int i=1; i<=n; i++)scanf("%d",&a[i]),h[i]=ali];
num=n;
for(int i=1; i<=m; i++) {



scanf("%s",opop) ;

if(opop[0]=="Q") {
scanf ("%d%d%d" ,&op[i].a,&op[i].b,&op[i].C);
op[i].is_q=1;//HIWi /e Equery#rlE

}
else {
scanf("%d%d" ,&op[i].a,&op[i].b);
op[i].is_g=0;
h[++num]l=op[i].b; / /i %t 2 5 gt
)

}

sort(h+1, h+1+num);
num=unique Ch+1, h+1+num)-Ch+1);

for(int i=1; i<=n; i++) log_add(i,1);
for(int i=1;i<=m;i++){
ifCop[il.is_q)printf("%d\n",h[log_query(op[i]l.a,op[i].b,op[i].c)]1);
else {
Tog_add(op[il.a,-1);//ek-1, =Zbr b3t B )90 s 0UE
alop[il.al=op[il.b;//Ha, N HiEmHil
Tog_add(op[i].a,1);//M1, again

return 0;

o BTSRRI LB =R
B
o SEBST- TR LI size T AN (BFES)

o AEREHEEFEMAVER T
o TreapE! setfAET. .
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e O(logn)&if+HIBR-+E M
e Treap/Splay

o —fRKiftsetGBFE/LT AN

o HRESE. AEEINL...

BT
B/REXRIEM/AISHHEN & EREHEER

o L=D-WiXZEBMEI—MRIE~- (EEUER (REXMALEARZ0) -PEEk)
o (XEMATELUEN, BHIEMABENALLEAR0, FITHIINERRNEL, B
EREMEX—{THYF)
o (XERIPEEIEPEAIFEIR, PEIEMASITRYINERIMZER/LFD)
o EMENEEBR—MREESNEE, —ERERIRES D NERR?
o 1.KirchhoffiERERIRIEIHERT—1T—5, FITRIERETIINBINHERS
o 2.KirchhofffEffRIRIEIMERT—1T—5, R TREERITIINENHE, MBXANTEERE
10755 i



o KIF _EBEZEHAIERHEIT RAIXIERE R R AR .
o AEBRIRHZ: FERHTERFEEN nENBLERINEL (KTRE) | AEERIRRIEZER. .

o {THIRIHERRRIK L/ T =B AR AR E SR

o ARNIIZ M REESENETTEMR.. T EIFHERERASH...
o —MHHSTEERIERMN PN ELENNN-2}

e {XAZZMLE (SHOI2016 EASHIAIZIES)

#include<iostream>

#include<cstdio>

using namespace std;

const int maxn=20;

const int mod=1e9+7;

using 11=Tong long;

int n;

int m[maxn],u[maxn] [maxn*maxn],v[maxn] [maxn*maxn];//{Fi. . .
int siz[300000];//%)+EHsize K/NH. .. 2Amaxn K/hEAD

11 gp(11 a,11 p){

11 res=1,base=a;

while(p){
if(p&l) res=res*base%mod;
base=base*base%mod;
p>>=1;

}

return res;

}

11 koff[maxn] [maxn]; //Ki rchhof il
inline 11 detO{//fr5IiiRovo
11 res=1;
int tr=0;//+, -5
for(int i=1;i<=n-1;i++){
if(koff[i][i1==0){
for(int j=i+l;j<=n-1;j++){
if(koff[j1[i]==0){continue;}
trA=1;
for(int k=1;k<=n-1;ke+) {swap(koFf[i1 k], kofF[31Tk1);}
}
Y/ /AR (] [ 1A A S 203 47

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

if(koff[j1[i1==0){continue;}///5iAT R MEOHAHHET

11 div=gp(Ckoff[jI[i],mod-2);

/B SCT IR TS G/ % S/ e 3, 84X —47 A 14T AR O 2 A58 R ST (1 O

res=(res*koff[j][i])%mod;

[T —HEER—17 /=5 k, 175 Fk GXHEkHZXAkoff)

for(int k=i;k<=n-1;k++)koff[j][kl=Ckoff[j][kl*div)%mod;//“¢i1iT 41k
div

3

for(int j=i+1;j<=n-1;j++){//MH%EiH0
if(koff[jI[i]==0){continue;}
for(int k=1i;k<=n-1;k++){
koff[j1[kl=(koff[j][k]+mod-koff[i][k])%mod;
}



}
for(int i=1l;i<=n-1;i++)res*=koff[i][i];
return tr ? (mod-res)¥%mod : res;

}
int main()
{
scanf("%d",&n) ;
int upnum=(1l<<(n-1))-1;
for(int i=1;i<n;i++){
scanf("%d",&m[i]);
for(int j=1;j<=m[i];j++){
scanf("%d%d" ,&u[i]1[j1,&v[i1[j1);
3
}
for(int i=1;i<=upnum;i++)siz[il=siz[i>>1]+(i&1);
Tong long ans=0;
for(int i=1;i<=upnum;i++){
for(int j=1;j<=n;j++)
for(int k=1;k<=n;k++)koff[j][k]=0;
for(int j=1,p=i;p;p>>=1,j++){
if((p&Ll)==0)continue;//p&EH A MHIfi. ..
for(int k=1;k<=m[j];k++){
int bg=ulj][k],ed=v[j][k];
koff[bg][bg]++,koff[ed] [ed]++;
koff[bg]l[ed]=(koff[bg] [ed]+mod-1)%mod;
koff[ed] [bg]=(koff[ed] [bg]+mod-1)%mod;
/ /- L2 AR AR S
}
3
ans=(ans+mod+((n-siz[i]1)%2 ? det():-det()))%mod;//ElHihis. ..
3
printf("%11d\n",ans);
return 0;
}

EfEbanzilig BHEE ——
HibSHiREFIEEER

o BTRAREFXNMIAIR!
SR ERHI T

o EREIREL, FFSiciFe(n), EENNFnBESnERATEEI M

o MJ&:
o 1.XJFEEN: @(n)=n-1
o 2.33F
n=p ¢(n) = (p—1)*p""
o 3FAMERREL, XITFgcd(nm)=1
¢(nxm) = ¢(n) x ¢(m)



o 4IEIN, ¥TF
n =1, é(n) =n*I1(1-+)
o S5KAIEE, WTFERMNa, mB
a®™ =1 (mod m)

o 6/NFnBSnE[RRYEHEIF:
S=nx* f%ﬂ
o 73IFEHp, &:
nmodp = 0,p(n*p) = $(n) *p
nmodp # 0,p(n*p) = ¢(n) * (p — 1)
° 8.3 g, #(d) =n,¢(n) =>4, u(d) * 5

o LMETERUAIERELE:

void getphi() {
phi[1]=1;
for(int i=2; i<=N; i++) {
if(lvis[i]) {
prime[++tot]=1;
phi[i]l=1-1;//BRFi k&4 mszi-1
}
for(int j=1; j<=tot; j++) {
if(i*prime[jI>N) break;
vis[i*prime[j]]=1;
if(i%prime[j]1==0) {
phi[i*prime[j]1]1=phi[il*prime[j];//Wfies Ll tis7
break;
} else phi[i*prime[j]1]=phi[i]l*(prime[j1-1);//Wify ek Kt /i7

}
}
}
RLbSHiRE
FXTTE:

F(n) = Y f(d) = f(n) = Y p(d)F (%), f(r) = > w(Z)F(d)
dln

dn dln

o UFRRILSHREM, BT

o (Ed=1Mu(d)=1;

© ()& d =py * pax...*pg, pih i & HBBANA)=(KIREBR, MRIDERELE, =

BRERKTFHNEEF, R RAERESHI N EURE

o (ERMEBER Fu(d)=0, REJISHHIRRFHIRRATEFT2, WEREENO0
o ERMEMTFEERFFE (LIRS ERFEMNTLREIEIEIER
. EREITETAN BRI, SRR B, R RS

H!
B SHFREAI R
o TXITEREEREHND ), u(d) = [n = 1|In=11FRTFREAN=16E0T, RENENT; BN, ER
0,

o IERAITERTIRIMAREEFx=1y=-1; RTHBRIABGN=-1XMIZE1, BUEHR0, (X—
FHRER SR EPRERN)



o _FImXAMEN#RLgcd(i));(psi—ARAEBRZgcd(i,)=1 ? );FRTLASEL......

o 2WFEEEEHNY,, 2 = 4

n

o M, UHIpEAT . SAENETTLEAE
o LRI HTRA:

void get_mu(int n)
{
mul1]=1;//#En=1/)E it emu=1
for(int i=2;i<=n;i++)
{
if(lvis[iD {prim[++cnt]=i;mu[i]=-1;3}//ar & Hmu=-1
for(int j=1;j<=cnt&&prim[j]l*i<=n;j++)
{
vis[prim[j]*i]=1;
ifCi%prim[jl==0)break;//iXEH T ZHKT XA Hmu(prim[FIE 24, HAK
AR5 Amu=0
else mu[i*prim[j1]=-mulil;//BK AL —EHprim[j], AL ST 1 ->
i*prim[j]
3
}

SChkRTE &SRB ——RBIR Ok

o EEXMEREY T, | %], n<lel2, O)BAFTLARIEE! (XEEHI)

o ERRHREIMOWVN)——

FE—ELSHHEERNDITER , HNRMATIER

1.IN/i| &% RB2VNFHEE

2% N/ 5 IN/i| 485, Wi R9sK(ES [N/IN/i]

FLA: IREEDIEET LR, LASEDEAES 1, 8RS R=[N/[N/L]] , & (R-L+1)*|N/L] 10
EEZETD, BOL=R+1, BT IN/L| RBE 2N FEE , BREER, WRZRE 2VN PE
[BERRRIER, RHESEZEN OWN)

O O O O

for(Cint 1=1,r;1<=n;1=r+1)

{
r=n/(n/1);
ans+=(r-1+1)*(n/1);
}
{Ra=sLak

o RIEHIHFATIERKR——ZN...

Ry D5 lged(i, §) = 1) (n < m)

Ei‘i’ﬂ:@*ﬁ)\ZL Z?:l Zd\gcd(z’,j) w(d)

REERCE, TIARRRIIIA )= Y, u(d) * 2] | 2]
RE LIBREHER D R RO TR ) ;

BTN ERgCd(ij)=kaT, SARMEIER: Yok S [ged(i, j) = 1]

2

o HEEXITEREE LIOTLURRY



o BTELEAMT..
o FERHT
o EERNFOMREYL, f(n), (NSRS, MRS

BMZeHisEHE

o BMEZRTREERHLMEBEH.
o BHLIE O(n"2) BIRHEIS Z-E PIFIRFIRE.
o IBEIRTARIBINA, SelEMRIR

FIUSET YU
L5 H—NEBIPOFHARIBINTR, KFEFIPTEMod 998244353 PGS L& ithiditE=,, FHEmod
998244353 TH#HP_m

EINIST
FE—1THFENN, M B REBESEEFFIPRIBINIG, E3RKP_m
BTN, FRP_OP_1,P_2..P_{n-1}

s
BT RELM S,
BTHHP_mBYE.

[/ FEBZ0AMRFdalaosE, NTTHIA T ... UsHEANE 0. ...
#include<bits/stdc++.h>
using namespace std;
typedef int 11;
typedef long Tlong int 11;
const 11 MAXN=3e5+51,M0D=998244353,G=3,INVG=332748118;
11 exponent,fd,cnt=1,1limit=-1,rres,ptr;
11 rev[MAXN], f[MAXN], g[MAXN], tmp[MAXN] , tmp2 [MAXN], tmp3 [MAXN] , tbm[MAXN] ;
11 res[MAXN],base[MAXN], fail[MAXN];
Ti delta[MAXN];
inline 11 read()
{
register 11 num=0,neg=1;
register char ch=getchar();
while(!isdigit(ch)&&ch!="-")
{
ch=getchar();
3
if(ch=="-")
{
neg=-1;
ch=getchar(Q;
3
while(isdigit(ch))
{
num=_num<<3)+(nhum<<1)+(ch-"'0");
ch=getchar();
}
return num*neg;
}
inline 11 qpow(11 base,11 exponent)
{
1i res=1;
while(exponent)

{



if(exponent&l)

{
res=111*res*base%voD;
}
base=111*base*base%MOD, exponent>>=1;
3
return res;
}
inline void NTT(1T *cp,1T1 cnt,1T1 inv)
{
11 cur=0,res=0,0mg=0;
for(register int i=0;i<cnt;i++)
{
if(i<rev[il])
{
swap(cp[i],cplrev[i]l);
}
}
for(register int i=2;i<=cnt;i<<=1)
{
cur=i>>1, res=gpow(inv==1?7G:INVG, (MOD-1) /i) ;
for(register 11 *p=cp;p!=cp+cnt;p+=i)
{
omg=1;
for(register int j=0;j<cur;j++)
{
11 t=111*omg*p[j+cur]%moD, t2=p[j];
p[j+cur]=(t2-t+MOD)%MOD,p[j]=(t2+t)%MOD;
omg=111*omg*res%mon;
}
3
}
if(inv==-1)
{
11 dinvl=gpow(cnt,MOD-2);
for(register int i=0;i<=cnt;i++)
{
cpli]l=11T*cp[i]*inv1%mMOD;
3
}
}
inTline void inv(11 fd,11 *f,11 *res)
{
static 11 tmp[MAXN];
if(fd==1)
{

res[0]=qpow(f[0],MOD-2);
return;
b
inv((fd+1)>>1,f,res);
11 cnt=1, Timit=-1;
while(cnt<(fd<<1))
{
cnt<<=1,Timit++;
}
for(register int i=0;i<cnt;i++)
{
tmp[i]=i<fd?f[i]:0;



revlil=Crev[i>>1]>>1) | ((i&1)<<Timit);
3
NTT(tmp,cnt,1) ,NTT(res,cnt,1);
for(register int i=0;i<cnt;i++)
{
res[i]=111*2-11T1*tmp[i]*res[i]%MOD+MOD)%MOD*res[i]%MOD;
}
NTT(res,cnt,-1);
for(register int i=fd;i<cnt;i++)
{

res[i]=0;

}
inline void mod(11 *f)
{
static 11 tmp[MAXN],q[MAXN];
11 deg=fd<<1;
while(!f[--deg]);
if(deg<fd)
{
return;
}
for(register int i=0;i<cnt;i++)
{
tmp[i]=i<=deg?f[i]:0;
3
reverse(tmp, tmp+1l+deg);
for(register int i=deg+l1-fd;i<=deg;i++)
{
tmp[i]=0;
}
NTT(tmp,cnt,1);
for(register int i=0;i<cnt;i++)
{
qlil=1i)tmp[i]*tmp3[i]%MOD;
3
NTT(qg,cnt,-1);
for(register int i=0;i<cnt;i++)
{
tmp[i]1=0;
q[i]=i<=deg-fd?q[i]:0;
3
reverse(q,g+1+deg-fd) ,NTT(q,cnt,1);
for(register int i=0;i<cnt;i++)
{
tmp[11=C1i)q[i]*g[i]1%MOD;
3
NTT(tmp,cnt,-1);
for(register int i=0;i<fd;i++)
{
fli]l=C(f[i]-tmp[i]+MOD)%MOD;
}
for(register int i=0;i<cnt;i++)
{
qlil=tmp[i]=0,f[i]=i<fd?f[i]:0;

}

vector<Ti>bmf[MAXN] ;



inTline void BerlekampMassey (11 length,11 *base,11 *res)

{

11 cur=0;
for(register int i=1;i<=Tlength;i++)
{
1i curr=base[i];
for(register int j=0;j<bmf[cur].size();j++)
{
curr=(curr-(li)base[i-j-1]*bmf[cur] [j]%MOD)%MOD;
}
delta[i]l=curr;
if(ldeltali])
{
continue;
3
faillcur]=i;
if(lcur)
{
bmf[++cur].resize(i),deltal[i]l=base[i];
continue;
3
1T did=cur-1,x=bmf[id].size(Q-fail[id]+i;
for(register int j=0;j<cur;j++)
{
if(i-fail[jl+bmf[j].size()<x)
{
id=j,x=1-fail[jl+bmf[j].size();
}
}
bmf[cur+1]=bmf[cur], cur++;
while(bmf[cur].size()<x)
{
bmf[cur].push_back(0);
}
Ti muTl=C1i)deltal[i]*gpow(delta[fail[id]],MOD-2)%MOD;
bmf[cur][i-fail[id]-1]=C1i) (bmf[cur][i-faiTl[id]-1]+mul)%MOD;
for(register int j=0;j<bmf[id].size();j++)
{
1T t=C1i)mul*bmf[id] [j]1%MOD;
bmf[cur][i-fail[id]+j]l=Cbmf[cur][i-fail[id]+j]-t+MOD)%MOD;
}
3
ptr=cur;
for(register int i=0;i<bmf[cur].size();i++)
{
res[i+1]=Cbmf[cur][i]%MOD+MOD)%MOD;
3
main()

fd=read(),exponent=read();
for(register int i=0;i<fd;i++)

{

}

tbm[i+1]=f[i]=(read()+MOD)%MOD;

BerlekampMassey (fd, tbm, tmp) ;
for(register int i=1;i<=bmf[ptr].size();i++)

{



printf("%d ", tmp[i]);

}
puts("");
for(register int i=1;i<=fd;i++)
{
g[fd-i]=mMOD-tmp[i];
}
g[fd]=1;
for(register int i=0;i<=fd;i++)
{
tmp2[il=g[i];
}

reverse(tmp2, tmp2+1+fd) ,inv(fd<<1, tmp2,tmp3);
for(register int i=0;i<=fd;i++)

{
tmp2[i]=0;
}
whiTe(cnt<(fd<<2))
{
cnt<<=1, Timit++;
}
for(register int i=0;i<cnt;i++)
{
rev[i]=(rev[i>>1]>>1) | (((&1)<<Timit);
}

NTT(g,cnt,1) ,NTT(tmp3,cnt,1) ,base[1]=res[0]=1;
whiTe(exponent)

{
if(exponent&l)
{
NTT(res,cnt,1) ,NTT(base,cnt,1);
for(register int i=0;i<cnt;i++)
{
res[i]=(C1i)res[i]*base[i]%MOD;
}
NTT(res,cnt,-1) ,NTT(base,cnt,-1) ,mod(res);
}
NTT(base,cnt,1);
for(register int i=0;i<cnt;i++)
{
base[i]=(1i)base[i]*base[i]%MOD;
3
NTT(base,cnt,-1) ,mod(base),exponent>>=1;
}
for(register int i=0;i<fd;i++)
{
rres=(rres+(1i)res[i]*f[i]%MOD)%MOD;
3
printf("%d\n",rres);
}
MTT & $&FFT
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int ans=k;

int kl=k,k2=k;

do{
kl=next(n,kl);///N%1
k2=next(n,k2);if(k2>ans)ans=k2;///NZ%2, %
k2=next(n,k2);if(k2>ans)ans=k2;///N%2, %
/ /X BB R A R

IwhiTe(k1l!=k2);

7.1131% & HHBE (P46)

. Elﬁﬁéé%}x{’ﬁﬁl_ = E’éﬁ*ﬂiﬁﬁﬁfﬁﬁiﬂﬁ'



7.2{3fa4% & BE%iE (P51)

o BRATHRE..O(nm)SHER
* BEKEIEqwg

8.8 -7> 45k (P53)

o IIRTENRN, AEERMHESREIXE23333
o BLRFARME, AL SR BIRIBREIO() B kMt

9.f#4EF T T & ZHRISEFIARE (P55)

RS SRR T N DR

PSSREEIREMRT: LRET—L(8)F(7.2), & LT E—HRE— LR BERIRRRIS
SUHRIRF, BCiESIE233

PS6IREE TN BHR ST RANRE (buFigElE)

10.37EE}/Meet-in-the-Middle (P58)

o KEEMESIVE, HEEEEI2E * logn
o EAIRTINES, PN TFEEAERE—IER—NE K
o FERTEET LSRR ATIAIAIA0S

11.DAG dp (P60)

XANRETREESIR T, TR ARFARTE
FEX—F R FEMSREARE,

12.5ENFI/IERIEE (P64)

o HiEBEHE, EANRI—MRIEN, [F—HEERSAanE.
o (EREDHFBIBLTRTATESAENFIHE, XEATLURRIIMBMRR ISTIREIE S,
FTHBIERREIBL R RN

. BANAH Vs AT
13BN ZRRREETRIA (P65)

o BEiEEAI:
RIZRS0~n- 10NN EHE—E, MOFFEBK MR —1, REETHEFRSISH(N)
Mf(1)=0,f(n)=(f(n-1)+k)%n

o EEOHNEE—NBERIIM N, FEEREBEERSEN

o FEIFWNED, B EELETRS

o ex: F—MHEERMANE, ZERE(M-k+1+[n)%n, XNMEFEXRRLT~-nZ BT
ER—TIERRMEE RE, TR ENRSAREEE

14.LCS (RKAHFFIO(n2)) FERBELIS (RIEKEAF
FF5J0(nlogn)) (P66)
. RS SIEERPIE SRR

o BARBIERRS~lenA+]
o MRAHREARFFINMABRAIHS



e example:
A={1,7,5,4,8,3,9}
B={1,4,3,5,6,2,8,9}
BEHwmSERY:
A={1,2,3,4,5,6,7}
B={1,4,6,3,0,0,5,7}
o RIGEBEKLISHIFMI~ (n2 -> nlogn)

15./2dpBIRF it S dE (P69)
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164 &E— M EESSHIFEESO (P70)

o XKET!

f[0]=0;
int ALL=(1<<n)-1;
for(int S=1;S<(1<<n);S++){

f[s1=0;

for(int sS0=S;s0;S0=(S0-1)&S)

if(cover[SO]==ALL) f[S]=max(f[S],f[SASO]+1);

}
printf("case %d: %d\n",++kase,f[ALL]);
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hxd’s debug list
ACM A RIMAT, £G5B 3 GRIAR IR
LB ETT 4 f5NAF
cin M ERIE
memset L for JEIARTG L
— memset SUETE BN, A rHE TG E R BIRE > H for VT

A2 AHEN EET 2 REE (L&D
std::accumulate FIR[FIZRMHE =S (WIHE) HRiE.
#E bfs (BHEZLTT push VIR . / front f5idfF pop.
Rt g5 2 SETEEN (0).
KB ANELE AT AT I B (-1)
cin AMY IS, T HHASE HCHURE CRE RS .

BIREAREEEAS T I G842 TLE 708 TLE T 83 RE), Wl R+
F, A ARG AT A T .

explicit specialization of 'template<class _Tp> struct std::hash’ outside its namespace must
use a nested-name-specifier [-fpermissive|. for example: struct std::hash<pair<int, int> >
but not struct hash<pair<int, int> >
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A brief introduction to pb_ds for ICPC

Yuchen Lei

May 2, 2019
Abstract

pb__ds, also known as Policy-Based Data Structures, is a g4+ specific library of policy-based
elementary data structures. In the rest of this article, we will take a glance at this library.
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Heap

In particular C++, when we need a heap, we will include queue and just use priority_queue. In most
situations, naive priority _queue does fit in use: O(logn) push and pop, and O(1) top operation. But in
the most tough situation (for example data maker is yswang), we may need faster heap to accomplish
such mission.

Lots of different kinds of heap are provided in pb_ds, in order to use them, just include
ext/pb_ds/priority_queue.hpp and use __gnu_pbds: :priority_queue:

template<
typename Value_Type,
typename Cmp_Fn = std::less<Value_Type>,
typename Tag = pairing_heap_tag,
typename Allocator = std::allocator<char> >
class priority_queue;

The biggest different is the Tag template argument, pb_ds use this argument to determine which kind
of head to use actually. As for now, we can select Tag from pairing_heap_tag, binary_heap_tag,
binomial_heap_tag, rc_binomial_heap_tag, or thin_heap_tag. Here is a simple table which com-
pares these heaps.

Push Pop Modify/Erase  Join
pairing_heap_tag 0(1) O(logn)/O(n) O(logn)/O(n) O(1)
binary heap_tag O(logn)/O(n) O(logn)/O(n) O(1) o(1)
binomial heap tag O(1)/O(logn) O(logn) O(logn) O(logn)
rc_binomial_heap_tag O(1) O(logn) O(logn) O(logn)
thin__heap_ tag 0(1) O(logn)/O(n) O(logn) O(logn)/O(n)

Unlike STL’s implementation, priority__queue in pb_ ds supports more opeartions such as remove, modify
and join.

For example, assume we are implementing heap optimized dijkstra to find single source shortest path,
we need to update shortest path length for all point which will be relaxed. Traditionally, we will push
a new {new_dis, point} into heap so we can find correct shortest point right now and when the top
element’s distance doesn’t match the global answer, we can directly drop it for it is a obsoleted element.
This can cause memory overhead obviously.

But with the modify operation of pb_ ds’s priority_queue, we can elegantly solve this problem, we only
need to add a global array to store all the iterators of points.

A g++ offical example snippet is shown below.

typedef std::pair<size_t, size_t> pq_value;
struct pq_value_cmp : public binary_function<pq_value, pq_value, bool>
{
inline bool
operator() (const pq_value& r_lhs, const pq_value& r_rhs) const
{ return r_rhs.second < r_lhs.second; }
};
typedef __gnu_pbds::priority_queue< pq_value, pq_value_cmp> pq_t;
vector<pq_t::point_iterator> a_it;
for (size_t i = 0; i < num_vertices; ++i)
a_it.push_back(p.push(pqg_value(i, graph_inf)));
p-modify(a_it[0], pq_value(O, 0));



if (pot_dist < a_it[neighbor_i]->second)
p.modify(a_it[neighbor_il, pq_value(neighbor_i, pot_dist));

Here’s another (easier) example to solve HDU2544:

#include <bits/stdc++.h>
#include <ext/pb_ds/priority_queue.hpp>
using namespace std;
const int N = 105, M = 20500;
int adj[N], nxt[M], to[M], len[M], ecnt;
int dis[N];
inline void addEdge(int f, int t, int 1)
{

ecnt++;

nxt[ecnt] = adjl[f];

adj[f] = ecnt;

tolecnt] = t;

len[ecnt] = 1;

}
struct node
{
int u, 1;
bool operator<(const node &rhs) const noexcept { return 1 > rhs.1l; }
};

typedef __gnu_pbds::priority_queue<node> heap;
heap: :point_iterator ite[N];
int main()
{
heap H;
for (int n, m; scanf("%d%d", &n, &m), n | m;)
{
H.clear();
ecnt = 0;
memset (adj, 0, sizeof adj);
memset(dis, 0x3f, sizeof dis);
for (int 1 = 0; i < m; i++)
{
int x, y, z;
scanf ("/,d%d%d", &x, &y, &z);
addEdge(x, y, z);
addEdge(y, x, z);
}
for (int i = 1; i <= n; i++) ite[i] = H.push({i, *dis});
for (H.modify(ite[1], {1, dis[1] = 0}); 'H.empty(); H.pop())
for (int u = H.top().u, e = adjlul; e; e = nxtle])
if (dis[to[el]l > dis[u] + lenl[e])
H.modify(ite[to[el]l, {to[el, dis[to[e]l] = dis[u] + len[el});
printf ("/d\n", dis[n]);
}

return O;
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Abstract
Short snippets to solve some specific problems.
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ICPC Howtos

Math

How to calculate a® modm in O(logb) time:

int64_t fast_pow(int64_t a, int64_t b, int64_t m) {

int64_t r = 1;
for (; b; b>= 1, a=a * a % m)
if (b & 1)
r=r1r % a’ m;
return t;

How to modulate the number of large combinations

Use Lucas’s theorem.

d
Lucas " mod p = nomear) Lucas n/p mod p Lucas ") = 1
m m mod p m/p 0

int64_t Lucas(int64_t n, int64_t m) {
returnm == 07 1 : C(n % p, m % p) * Lucas(n / p, m / p) % p;
}

How to calculate multiplicative inverse (mod n):
If n is a prime

a'=ad""? modn

int64_t inv(int64_t x, int64_t p) { return fast_pow(x, p, p - 2); }

If n is not a prime

axa'=1 modn=axa!—nxt=1

So we can use extended gcd to solve it.

void exgcd(int64_t a, int64_t b, int64_t &x, int64_t &y)

{b==07(x=1,y=0): (exgcd(b, a % b, y, x), y —=x *x (a / b)); }
int64_t inv(int64_t a, int64_t n) {

int64_t x, y;

exgcd(a, n, x, y);

return x - ((x - n + 1) / n) * n;



RIUR K

#include <cmath>
#include <cstdio>
#include <cstdlib>
#include <ctime>
#include <iostream>

using namespace std;
double y;

double F(double x) {
return 6 * pow(x, 7) + 8 * pow(x, 6)

+ 7 * pow(x, 3) + 5 * pow(x, 2) -y * x;

double Rand01() { return rand() / (double)RAND_MAX; }

double Rand(double T) {
int £ = rand() & 1;
return (f 2 -1 : 1) * T * Rand01();

int main() {

srand (time (NULL)) ;

int Case;

scanf ("%d", &Case);

while (Case--) {
scanf ("%1£f", &y);
double T = 100, T_end = 1e-6, d = 0.85, ans = F(0);
//' T WMEEE, T_end ERAMEE, d FIRAH, ans £F
double x_now = 0, x_next;
while (T > T_end) {

for (dnt i = 0; 1 < 2; i++) {

x_next = x_now + Rand(T);

[/ F B Wrandst £ [-1,1) BEAL Bl— % Ext* (1 or -1)

if (x_next < 0 || x_next > 100)

continue;

// A~ F % 5t continue



double f_next = F(x_next), f_now = F(x_now);
/I ERESZ W E
double delta = f next - f now; //iTEZE

cout << x_now << x_next << Rand01() << endl;
if (delta < 0 || Rand01() < exp(-delta / T)) {

// delta<0&k 7 T — AR 4wl #f B (L vk
/] (BHEEN) H#EZMEEXITexp (~delta/T)

X_Now = X_next; / /15 B v v
ans = min(ans, f _next); //#LH E K& /xZans
}
}
T *=d; //FIRE
}
printf("%.4f\n", ans);
}
return 0O;

#include <bits/stdc++.h>
using namespace std;
const int maxn = 1e3 + 5;
const double inf = 1e80;
struct xd {

double a, b, c, d;
} xx[maxn];
int n;

double 1;

struct Point {
double x, y;
3
double dis(Point x, Point y) {
return sqrt((x.x - y.x) * (x.x - y.x) + (x.y - y.y) * (x.y - y.y));
}
double cos(double a, double b, double c) {

return (b * b+ c*c-ax*xa) / (2 xb *x c);



double dis(Point x, Point a, Point b) {

double 11 = dis(x, a);
double 12 = dis(x, b);
double 13 = dis(a, b);

if (cos(11l, 12, 13) < 0)
return 12;
if (cos(12, 11, 13) < 0)
return 11;
double p = (11 + 12 + 13) / 2;
double area = sqrt(p * (p - 11) * (p - 12) * (p - 13));
return area * 2 / 13;
}
double dis(double x, Point a, Point b) { return dis({x, 0}, a, b); }

double f(double x) {
double mi = inf;

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

Point aa;
aa.x = xx[i].a, aa.y = xx[i].b;
Point bb;
bb.x = xx[i].c, bb.y = xx[i].d;

mi = min(mi, dis(x, aa, bb));
}

return mi;
double rand01() { return rand() / (double)RAND MAX; }
double randnext(double T) {

int sgn = rand() & 1;

double haha = (sgn ? -1 : 1) * T *x rand01();

return haha;

int p[15];
int mls = 15;

int main() {



int Tt;
scanf ("%d", &Tt);
while (Tt--) {

srand (time (NULL)) ;

scanf ("%d%1f", &n, &1);
for (int i = 1; i <= n; i++) {

scanf ("JLE4LELLEALLE", &xx[i].a, &xx[i].b, &xx[il.c, &xx[i].d);

for (int i = 0; i < mls; i++)

pli]l = rand01() * 1;

double T = 1, Tend = 1e-5, d = 0.95, ans = -1e100;
double id = 0;
double pos = 0;
while (T > Tend) {
for (int i = 0; i < mls; i++) {
double inmin = -1e100;
double pmin = p[i];
for (int i = 0; i < mls; i++) {
double add = randnext(T);
if (add + pl[i]l > 1 || add + p[i] < 0)
continue;
double tp = add + plil;
double nexhi = f(tp);
double delta inmin - nexhi;

if (delta < 0) {

pmin = tp;
inmin = nexhi;
X
b
plil = pmin;

if (inmin > ans) {

ans = inmin;

pos = pmin;



T *x= d;
}
cerr << pos << endl;
printf("%.31f\n", ans);



