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Chapter 0

H® (Daily Use)

0.1 %3k (Header)

/** Micro Mezz Macro Flation -- Overheated Economy ., Last Update: Nov. 7Tth 2013 **/ //{

/** Header .. **/ //{
#pragma comment(linker, ”/STACK:367772167)
//#pragma GCC optimize (702”)
#define LOCAL
//#include "testlib.h”
#include <functional>
#include <algorithm>
#include <iostream>
#include <fstream>
#include <sstream>
#include <iomanip>
#include <numeric>
#include <cstring>
#include <climits>
#include <cassert>
#include <complex>
#include <cstdio>
#include <string>
#include <vector>
#include <bitset>
#include <queue>
#include <stack>
#include <cmath>
#include <ctime>
#include <list>
#include <set>
#include <map>

//#include <trl/unordered_set>
//#include <trl/unordered map>
//#include <array>

using namespace std;

#define REP(i, n) for (int i=0;i<n;++i)
#define FOR(i, a, b) for (int i=a;i<b;++i)
#define DWN(i, b, a) for (int i=b-1;i>=a;--i)
#define REP__1(i, n) for (int i=1;i<=n;++i)
#define FOR__1(i, a, b) for (int i=a;i<=b;+-+i)
#define DWN__1(i, b, a) for (int i=b;i>=a;--1)

#define REP__C(i, n) for (int n =n,i=0;i<n i)
#define FOR__C(i, a, b) for (int b =b,i=a;i<b i)
#define DWN__C(i, b, a) for (int a =a,i=b-1;i>=a i)

#define REP__N(i, n) for (i=0;i<n;++i)
#define FOR__N(i, a, b) for (i=a;i<b;++i)
#define DWN__N(i, b, a) for (i=b-1;i>=a;--i)
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#define REP_1_ C(i, n) for (int n
#define FOR_1_C(i, a, b) for (int b____

#define DWN_1 C(i, b, a) for (int a
#define REP_1_N(i, n) for (i=1;i<=n;++i)
#define FOR_1_N(i, a, b) for (i=a;i<=b;++1i)
b;i>=a;--i)

#define DWN_1 N(i, b, a) for (i=

#define REP__C_N(i, n) for (int n =

#define FOR__C_N(i, a, b) for (int b

#define DWN_C_N(i, b, a) for (int a =

#define REP 71 6 __N(i, n) for (int n
#define FOR l_C N(i
#define DWN_1 C_N(i, b, a) for (int a

, a, b) for (int b =

=n,i=1;i<=n i)
=b,i=aji<=b___ ;++i)
=a,i=b;i>=a ;1)
(i=0,n);i<n j++H)
=(i=0,b);i<b )

(i=b-l,a);i>=a ;1)
=(@i=1n)i<=n__ ;++i)
(i=Lb)ji<=b___ ;++i)
=(i=b,a);i>=a ;1)

#define ECH(it, A) for (__ typeof(A.begin()) it=A.begin(); it != A.end(); ++it)

#define REP_S
##define REP__L(i

AA

#define REPiG(l u) REP_ L(i,hd[u],suc)
#define REP__SS(x, s) for (int x=s;x;x=(x-1)&s)

i, str) for (char*i=str;*i;4+i)
, hd, nxt) for (int i=hd;i;i=nxt[i])

#define DO(n) for ( int n=n;
#define REP_ 2(i, j, n, m) REP(i, n) REP(j, m)
#define REP_2 1(i, j, n, m) REP_1(i, n) REP_1(j, m)

#define REP_3(i, j, k, n, m, 1) REP(i, n) REP(j,
#define REP_ 3 1(i, j, k, n, m, 1) REP_1(i, n) REP_1(j,
#define REP_4(i, j, k, ii, n, m, |, nn) REP(i, n) REP(j,

n-->0; )

m) REP(k, 1)
m) REP_ 1(k, 1)
m) REP(k, 1) REP(ii, nn)

#define REP_4_1(i, j, k, ii, n, m, ], nn) REP_1(i, n) REP_ 1(j, m) REP_1(k, 1) REP_ 1(ii, nn)

#define ALL(A) A.begin(), A.end()

#define LLA(A) A.rbegin(), A.rend()

#define CPY (A, B) memcpy (A, B, sizeof(A))
#define INS(A, P, B) A.insert(A.begin() + P, B)

#define ERS(A, P

)
A, x) (lower_bound(ALL(A

#define LBD( )
#define UBD(A, x) (lower_bound(ALL(A)
#define CTN(T, x) (T.find(x) != T.end())

#define SZ(A) int((A).size())
##define PB push_ back

#define MP(A, B) make_ pair(A, B)

#define PTT pair<T, T>
#define Ts *this

##define r'Ts return Ts
#define fi first

##define se second
#define re real()

#define im imag()

#define Rush for(int T=RD();

#define Display(A, n, m) { \
REP(i, n){ \

A.erase(A.begin() + P)

, X) - A.begin())
, X) - A.begin())

T--;)

REP(J7 m'l) cout << A[l][ﬂ << ” ”; \
cont << Afi[fm-1] << end

FoA
}

#define Display_1(A, n, m) { \
REP_1(i, n){ \

\

REP_1(j, m-1) cout << A[i][j] <<

cout << Ali][m] << endl;

}

typedef long long LL;

//typedef long double DB;
typedef double DB;

typedef unsigned uint;

typedef unsigned long long uLL;

typedef vector<int> VI,
typedef vector<char> VC;

\

” oM.,
H
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typedef vector<string> V'S;
typedef vector<LL> VL;
typedef vector<DB> VF;
typedef set<int> SI;
typedef set<string> SS;
typedef map<int, int> MII;
typedef map<string, int> MSI;
typedef pair<int, int> PII;
typedef pair<LL, LL> PLL;
typedef vector<PII> VII;
typedef vector<VI> VVI;
typedef vector<VII> VVII;

template<class T> inline T& RD(T &);
template<class T> inline void OT(const T &);
//inline int RD(){int x; return RD(x);}

inline LL RD(){LL x; return RD(x);}

inline DB& RF(DB &);

inline DB RF(){DB x; return RF(x);}

inline char* RS(char *s);

inline char& RC(char &c);

inline char RC();

inline char& RC(char &c){scanf(” %c”, &c); return c;}
inline char RC(){char c¢; return RC(c);}

//inline char& RC(char &c){c = getchar(); return c;}
//inline char RC(){return getchar();}

template<class T> inline T& RDD(T &);
inline LL RDD(){LL x; return RDD(x);}

template<class T0, class T1> inline T0& RD(TO0 &x0, T1 &x1){RD(x0), RD(x1); return x0;}

template<class TO, class T1, class T2> inline T0& RD(T0 &x0, T1 &x1, T2 &x2){RD(x0), RD(x1), RD(x2); return x0;}

template<class TO, class T1, class T2, class T3> inline T0& RD(TO0 &x0, T1 &x1, T2 &x2, T3 &x3){RD(x0), RD(x1), RD(x2), RD(x3)
; return x0;}

template<class TO, class T1, class T2, class T3, class T4> inline T0& RD(TO0 &x0, T1 &x1, T2 &x2, T3 &x3, T4 &x4){RD(x0), RD(x1
), RD(x2), RD(x3), RD(x4); return x0;}

template<class TO, class T1, class T2, class T3, class T4, class T5> inline T0O& RD(TO0 &x0, T1 &x1, T2 &x2, T3 &x3, T4 &x4, T5 &
x5){RD(x0), RD(x1), RD(x2), RD(x3), RD(x4), RD(x5); return x0;}

template<class TO, class T1, class T2, class T3, class T4, class T5, class T6> inline T0& RD(TO0 &x0, T1 &x1, T2 &x2, T3 &x3, T4 &
x4, Th &x5, T6 &x6){RD(x0), RD(x1), RD(x2), RD(x3), RD(x4), RD(x5), RD(x6); return x0;}

template<class TO, class T1> inline void OT(const TO &x0, const T1 &x1){OT(x0), OT(x1);}

template<class TO, class T1, class T2> inline void OT(const T0 &x0, const T1 &x1, const T2 &x2){OT(x0), OT(x1), OT(x2);}

template<class TO, class T1, class T2, class T3> inline void OT(const T0 &x0, const T1 &x1, const T2 &x2, const T3 &x3){OT(x0),
OT(x1), OT(x2), OT(x3);}

template<class TO, class T1, class T2, class T3, class T4> inline void OT(const TO &x0, const T1 &x1, const T2 &x2, const T3 &x3,
const T4 &x4){O0T(x0), OT(x1), OT(x2), OT(x3), OT(x4);}

template<class TO, class T1, class T2, class T3, class T4, class T5> inline void OT(const T0 &x0, const T1 &x1, const T2 &x2, const
T3 &x3, const T4 &x4, const T5 &x5){0T(x0), OT(x1), OT(x2), OT(x3), OT(x4), OT(x5);}

template<class TO, class T1, class T2, class T3, class T4, class T5, class T6> inline void OT(const T0 &x0, const T1 &x1, const T2 &
x2, const T3 &x3, const T4 &x4, const T5 &x5, const T6 &x6){OT(x0), OT(x1), OT(x2), OT(x3), OT(x4), OT(x5), OT(x6);}

inline char& RC(char &a, char &b){RC(a), RC(b); return a;}

inline char& RC(char &a, char &b, char &c){RC(a), RC(b), RC(c); return a;}

inline char& RC(char &a, char &b, char &c, char &d){RC(a), RC(b), RC(c), RC(d); return a;}

inline char& RC(char &a, char &b, char &c, char &d, char &e){RC(a), RC(b), RC(c), RC(d), RC(e); return a;}

inline char& RC(char &a, char &b, char &c, char &d, char &e, char &f){RC(a), RC(b), RC(c), RC(d), RC(e), RC(f); return a;}

inline char& RC(char &a, char &b, char &c, char &d, char &e, char &f, char &g){RC(a), RC(b), RC(c), RC(d), RC(e), RC(f), RC(g);
return a;}

inline DB& RF(DB &a, DB &b){RF(a), RF(b); return a;}

inline DB& RF(DB &a, DB &b, DB &c){RF(a), RF(b), RF(c); return a;}

inline DB& RF(DB &a, DB &b, DB &c, DB &d){RF(a), RF(b), RF(c), RF(d); return a;}

inline DB& RF(DB &a, DB &b, DB &c, DB &d, DB &e){RF(a), RF(b), RF(c), RF(d), RF

inline DB& RF(DB &a, DB &b, DB &c, DB &d, DB &e, DB &f){RF(a), RF(b), RF(c), RF

inline DB& RF(DB &a, DB &b, DB &c, DB &d, DB &e, DB &f, DB &g){RF(a), RF(b), R

inline void RS(char *s1, char *s2){RS(s1), RS(s2);}

inline void RS(char *s1, char *s2, char *s3){RS(s1), RS(s2), RS(s3);}

template<class TO0,class T1>inline void RDD(T0&a, T1&b){RDD(a),RDD(b);}

template<class TO,class T1,class T2>inline void RDD(T0&a, T1&b, T2&c){RDD(a),RDD(b),RDD(c);}

; return a; }

(e)
(d), RF(e), R (),returna}
F(c), RF(d), RF(e), RF(f), RF(g); return a;}
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template<class T> inline void RST(T &A){memset(A, 0, sizeof(A));}
template<class T> inline void FLC(T &A, int x){memset(A, x, sizeof(A));}
template<class T> inline void CLR(T &A){A .clear();}

template<class TO, class T1> inline void RST(T0 &A0, T1 &A1){RST(A0), RST(A1);}

template<class TO, class T1, class T2> inline void RST(T0 &AO0, T1 &Al, T2 &A2){RST(A0), RST(A1), RST(A2);}

template<class TO, class T1, class T2, class T3> inline void RST(T0 &A0, T1 &A1, T2 &A2, T3 &A3){RST(A0), RST(A1l), RST(A2),
RST(A3);}

template<class T0, class T1, class T2, class T3, class T4> inline void RST(T0 &A0, T1 &A1, T2 &A2, T3 &A3, T4 &A4){RST(A0),
RST(A1), RST(A2), RST(A3), RST(A4);}

template<class TO, class T1, class T2, class T3, class T4, class T5> inline void RST(T0 &A0, T1 &A1, T2 &A2, T3 &A3, T4 &A4, T5
&A5){RST(A0), RST(A1), RST(A2), RST(A3), RST(A4), RST(A5);}

template<class TO, class T1, class T2, class T3, class T4, class T5, class T6> inline void RST(TO0 &A0, T1 &A1, T2 &A2, T3 &A3, T4
&A4, T5 &A5, T6 &A6){RST(A0), RST(A1), RST(A2), RST(A3), RST(A4), RST(A5), RST(A6);}

template<class T0, class T1> inline void FLC(TO0 &AO0, T1 &A1, int x){FLC(AO0, x), FLC(A1, x);}

template<class TO, class T1, class T2> inline void FLC(T0 &AO0, T1 &A1, T2 &A2, int x){FLC(AO0, x), FLC(A1, x), FLC(A2, x);}

template<class TO, class T1, class T2, class T3> inline void FLC(TO0 &A0, T1 &A1, T2 &A2, T3 &A3, int x){FLC(AO0, x), FLC(A1, x),
FLC(A2, x), FLC(A3, x);}

template<class TO, class T1, class T2, class T3, class T4> inline void FLC(T0 &AO0, T1 &A1, T2 &A2, T3 &A3, T4 &A4, int x){FLC(
A0, x), FLC(A1, x), FLC(A2, x), FLC(A3, x), FLC(A4, x);}

template<class T0, class T1, class T2, class T3, class T4, class T5> inline void FLC(T0 &AO0, T1 &A1, T2 &A2, T3 &A3, T4 &A4, T5
&AS5, int x){FLC(AO, x), FLC(AL, x), FLC(A2, x), FLC(A3, x), FLC(A4, x), FLC(A5, x);}

template<class TO, class T1, class T2, class T3, class T4, class T5, class T6> inline void FLC(T0 &A0, T1 &A1, T2 &A2, T3 &A3, T4
&A4, T5 &A5, T6 &A6, int x){FLC(AO0, x), FLC(A1, x), FLC(A2, x), FLC(A3, x), FLC(A4, x), FLC(A5, x), FLC(A6, x);}

template<class T> inline void CLR(priority_queue<T, vector<T>, less<T> > &Q){while (!Q.empty()) Q.pop();}

template<class T> inline void CLR(priority_ queue<T, vector<T>, greater<T> > &Q){while (!Q.empty()) Q.pop();}

template<class T> inline void CLR(stack<T> &S){while (!S.empty()) S.pop();}

template<class TO, class T1> inline void CLR(T0 &AO0, T1 &A1){CLR(A0), CLR(A1);}

template<class TO, class T1, class T2> inline void CLR(T0 &AO0, T1 &A1, T2 &A2){CLR(A0), CLR(A1), CLR(A2);}

template<class TO, class T1, class T2, class T3> inline void CLR(T0 &A0, T1 &A1, T2 &A2, T3 &A3){CLR(A0), CLR(A1l), CLR(A2),
CLR(A3);}

template<class TO, class T1, class T2, class T3, class T4> inline void CLR(T0 &AO0, T1 &A1, T2 &A2, T3 &A3, T4 &A4){CLR(A0),
CLR(A1), CLR(A2), CLR(A3), CLR(A4);}

template<class TO, class T1, class T2, class T3, class T4, class T5> inline void CLR(TO0 &A0, T1 &A1, T2 &A2, T3 &A3, T4 &A4, T5
&A5){CLR(A0), CLR(A1), CLR(A2), CLR(A3), CLR(A4), CLR(A5);}

template<class TO, class T1, class T2, class T3, class T4, class T5, class T6> inline void CLR(T0 &A0, T1 &A1, T2 &A2, T3 &A3, T4
&A4, T5 &A5, T6 &A6){CLR(A0), CLR(A1l), CLR(A2), CLR(A3), CLR(A4), CLR(A5), CLR(AG6);}

template<class T> inline void CLR(T &A, int n){REP(i, n) CLR(A[i]);}

template<class T> inline bool EPT(T &a){return a.empty();}

template<class T> inline T& SRT(T &A){sort(ALL(A)); return A;}

template<class T, class C> inline T& SRT(T &A, C B){sort(ALL(A), B); return A;}
template<class T> inline T& RVS(T &A){reverse(ALL(A)); return A;}

template<class T> inline T& UNQQ(T &A){A.resize(unique(ALL(A))-A.begin());return A;}
template<class T> inline T& UNQ(T &A){SRT(A);return UNQQ(A);}

/1}

/** Constant List .. **/ //{

const int MOD = int(1e9) + 7;

//int MOD = 99990001;

const int INF = 0x3f3f3{3f;

const LL INFF = 0x3{3f3{3{3f3{3f3fLL;
const DB EPS = 1e-9;

const DB OO = 1e20;

const DB PI = acos(-1.0); //M_ PI;

const int dx[] = {-1, 0, 1, 0};
const int dy[] = {0, 1, 0, -1};

/1}

/*% Add On .. **/ | /{
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// <<="0. Nichi Joo ., //{

template<class T> inline T& checkMin(T &a,const T b){if (b<a) a=b;return a;}

template<class T> inline T& checkMax(T &a,const T b){if (a<b) a=b;return a;}

template<class T> inline T& checkMin(T &a, T &b, const T x){checkMin(a, x), checkMin(b, x);return a;}
template<class T> inline T& checkMax(T &a, T &b, const T x){checkMax(a, x), checkMax(b, x);return a;}
template <class T, class C> inline T& checkMin(T& a, const T b, C c){if (c(b,a)) a = b;return a;}
template <class T, class C> inline T& checkMax(T& a, const T b, C ¢){if (c(a,b)) a = b;return a;}
template<class T> inline T min(T a, T b, T c¢){return min(min(a, b), c);}

template<class T> inline T max(T a, T b, T c¢){return max(max(a, b), c);}

template<class T> inline T min(T a, T b, T ¢, T d){return min(min(a, b), min(c, d));}

template<class T> inline T max(T a, T b, T ¢, T d){return max(max(a, b), max(c, d));}

template<class T> inline T min(T a, T b, T ¢, T d, T e){return min(min(min(a,b),min(c,d)),e);}
template<class T> inline T max(T a, T b, T ¢, T d, T e){return max(max(max(a,b),max(c,d)),e);}
template<class T> inline T sqr(T a){return a*a;}

template<class T> inline T cub(T a){return a*a*a;}

template<class T> inline T ceil(T x, T y){return (x-1) /y + 1;}

template<class T> T abs(T x){return x>07x:-x;}

inline int sgn(DB x){return x < -EPS ? -1 : x > EPS;}

inline int sgn(DB x, DB y){return sgn(x - y);}

inline DB cos(DB a, DB b, DB c¢){return (sqr(a)+sqr(b)-sqr(c))/(2*a*b);}
inline DB cot(DB x){return 1./tan(x);};
inline DB sec(DB x){return 1./cos(x);};
inline DB ¢sc(DB x){return 1./sin(x);};

/1}

// <<="1. Bitwise Operation ., //{
namespace BO{

inline bool _ 1(int x, int i){return bool(x&1<<i);}
inline bool _1(LL x, int i){return bool(x&1LL<<i);}
inline LL _ 1(int i){return 1LL<<i;}

inline LL _ U(int i){return _1(i) - 1;};

inline int reverse_ bits(int x){
= ((x >> 1) & 0x55555555) | ((x << 1) & Oxaaaaaaaa);
x = ((x >> 2) & 0x33333333) | ((x << 2) & Oxccececec);
x = ((x >> 4) & 0x0f0f0f0f) | ((x << 4) & 0xf0f0f0f0);
x = ((x >> 8) & 0x00ff00ff) | ((x << 8) & 0xfF00ff00);
x = ((x >>16) & 0x0000ff) | ((x <<16) & OxfF0000);

return x;
}
inline LL reverse_ bits(LL x){
x = ((x >> 1) & 0x5555555555555555LL) | ((x << 1) & Oxaaaaaaaaaaaaaaaal.L);
((x >> 2) & 0x3333333333333333LL) | ((x << 2) & OxcceccececeecececLL);
((x >> 4) & 0x0f0f0f0fOfOfOfOfLL) | ((x << 4) & 0xf0f0f0f0f0fOfOf0LL);
= ((x >> 8) & 0x00f00fF00F00ALL) | ((x << 8) & 0xff00FO0FOOFOOLL);
((x >>16) & 0x0000fF0000FALL) | ((x <<16) & OxfFO000FF0000LL);
x = ((x >>32) & 0x00000000fHHTLL) | ((x <<32) & OxfEHF00000000LL);
return x;
}

template<class T> inline bool odd(T x){return x&1;}
template<class T> inline bool even(T x){return lodd(x);}
template<class T> inline T low_ bit(T x) {return x & -x;}

template<class T> inline T high bit(T x) {T p = low_ bit(x);while (p != x) x -= p, p = low_ bit(x);return p;}

template<class T> inline T cover_bit(T x){T p = 1; while (p < x) p <<= l;return p;}
template<class T> inline int cover_idx(T x){int p = 0; while (_1(p) < x ) ++p; return p;}

inline int clz
inline int clz
inline int ctz
inline int ctz
inline int 1g2
inline int 1g2

int x){return ___ builtin__clz(x);}
LL x){return ___ builtin_ clzll(x);}
int x){return ___ builtin_ ctz(x);}
LL x){return ___ builtin__ctzll(x);}
int x){return Ix 7 -1 : 31 - clz(x);}
LL x){return !x ? -1 : 63 - clz(x);}

——

e v T R
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inline int low__idx(int x){return !x 7 -1 : ctz(x);

inline int low__idx(LL x){return !x ? -1 : ctz(x);}

inline int high_idx(int x){return lg2(x);}

inline int high_idx(LL x){return 1g2(x);}

inline int parity(int x){return ___ builtin_ parity(x);}

inline int parity(LL x){return ___ builtin_ parityll(x);}

inline int count_ bits(int x){return ___builtin_popcount(x);}
inline int count_ bits(LL x){return ___ builtin popcountll(x);}

} using namespace BO;//}
// <<="9. Comutational Geometry .,//{
namespace CG{

#define cPo const Po&
#define cLine const Line&
##define cSeg const Seg&

inline DB dist2(DB x,DB y){return sqr(x)+sqr(y);}

struct Po{
DB x,y;Po(DB x=0,DB y=0):x(x),y(y){}

void in(){RF(x,y);}void out(){printf(”(%.2f,%.2f)” x,y);}
inline friend istream&operator>> (istream&i,Po&p){return i>>p.x>>p.y;}
inline friend ostreamé&operator< <(ostream&o,Po p){return o<<”(?<<p.x<<”, "<<p.y<< ”)";}

Po operator-()const{return Po(-x,-y);}

Po&operator+=(cPo p){x+=p.x,y+=p.y;r'Ts; }Po&operator-=(cPo p){x-=p.x,y-=p.y;r'Ts;}

Po&operator*=(DB k){x*=k,y*=k;r'Ts; }Po&operator/=(DB k){x/=k,y/=k;rTs;}

Po&operator*=(cPo p){rTs=Ts*p;}Po&operator/=(cPo p){rTs=Ts/p;}

Po operator+(cPo p)const{return Po(x+p.x,y+p.y);}Po operator-(cPo p)const{return Po(x-p.x,y-p.y);}

Po operator*(DB k)const{return Po(x*k,y*k);}Po operator/(DB k)const{return Po(x/k,y/k);}

Po operator*(cPo p)const{return Po(x*p.x-y*p.y,y*p.x+x*p.y);}Po operator/(cPo p)const{return Po(x*p.x+y*p.y,y*p.x-x*p.y)/p.
len2();}

bool operator==(cPo p)const{return!sgn(x,p.x)&&!sgn(y,p.y);};bool operator!=(cPo p)const{return sgn(x,p.x)||sgn(y,p.y);}

bool operator<(cPo p)const{return sgn(x,p.x)<0||!'sgn(x,p.x)&&sgn(y,p.y)<0;}bool operator<=(cPo p)const{return sgn(x,p.x)<0||!
sgn(x,p.x)&&sgn(y,p.y) <=0;}

bool operator>(cPo p)const{return!(Ts<=p);}bool operator >=(cPo p)const{return!(Ts<p);}

DB len2()const{return dist2(x,y);}DB len()const{return sqrt(len2());}DB arg()const{return atan2(y,x);}
Po& 1(){rTs/=len();}Po&conj(){y=-y;r'Ts;}Po&lt(){swap(x,y),x=-x;r'Ts; }Po&rt(){swap(x,y),y=-y;r'Ts; }
Po&rot(DB a,cPo 0=Po()){Ts-=0;Ts*=Po(cos(a),sin(a));r'Ts+=o0;}

};

inline DB dot(DB x1,DB y1,DB x2,DB y2){return x1*x2+y1*y2;}

inline DB dot(cPo a,cPo b){return dot(a.x,a.y,b.x,b.y);}

inline DB dot(cPo p0,cPo pl,cPo p2){return dot(pl-p0,p2-p0);}

inline DB det(DB x1,DB y1,DB x2,DB y2){return x1*y2-x2*y1;}

inline DB det(cPo a,cPo b){return det(a.x,a.y,b.x,b.y);}

inline DB det(cPo p0,cPo pl,cPo p2){return det(pl-p0,p2-p0);}

inline DB ang(cPo p0,cPo pl){return acos(dot(p0,p1)/p0.len()/pl.len());}

inline DB ang(cPo p0,cPo pl,cPo p2){return ang(pl-p0,p2-p0);}

inline DB ang(cPo p0,cPo pl,cPo p2,cPo p3){return ang(pl-p0,p3-p2);}

inline DB dist2(const Po &a, const Po &b){return dist2(a.x-b.x, a.y-b.y);}

template<class T1, class T2> inline int dett(const T1 &x, const T2 &y){return sgn(det(x, y));}

template<class T1, class T2, class T3> inline int dett(const T1 &x, const T2 &y, const T3 &z){return sgn(det(x, y, z));}

template<class T1, class T2, class T3, class T4> inline int dett(const T1 &x, const T2 &y, const T3 &z, const T4 &w){return sgn(det(x
2 Yy 2, W))i}

template<class T1, class T2> inline int dott(const T1 &x, const T2 &y){return sgn(dot(x, y));}

template<class T1, class T2, class T3> inline int dott(const T1 &x, const T2 &y, const T3 &z){return sgn(dot(x, y, z));}

template<class T1, class T2, class T3, class T4> inline int dott(const T1 &x, const T2 &y, const T3 &z, const T4 &w){return sgn(dot(
%, ¥, 2 W));}

template<class T1, class T2> inline DB arg(const T1 &x, const T2 &y){DB a=ang(x,y);return~dett(x,y)?a:2*PI-a;}

template<class T1, class T2, class T3> inline DB arg(const T1 &x, const T2 &y, const T3 &z){DB a=ang(x,y,z);return~dett(x,y,z)7a
:2*Pl-a;}
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template<class T1, class T2, class T3, class T4> inline DB arg(const T1 &x, const T2 &y, const T3 &z, const T4 &w){DB a=ang(x,y,z,

w);return~dett(x,y,z,w)?a:2*Pl-a; }

template<class T1, class T2> inline DB dist(const T1 &x, const T2 &y){return sqrt(dist2(x, y));}

template<class T1, class T2, class T3> inline DB dist(const T1 &x, const T2 &y, const T3 &z){return sqrt(dist2(x, y, z))
inline Po _1(Po p){return p._1();}inline Po conj(Po p){return p.conj();}

inline Po 1t(Po p){return p.lt();}inline Po rt(Po p){return p.rt();}

inline Po rot(Po p,DB a,cPo o=Po()){return p.rot(a,0);}
inline Po operator *(DB k,cPo p){return p*k;}
inline Po operator /(DB k,cPo p){return conj(p)*k/p.len2();}

typedef vector<Po> VP;

struct Line{
Po a,b;Line(cPo a=Po(),cPo b=Po()):a(a),b(b){}
X

):
Line(DB x0,DB y0,DB x1,DB y1):a(Po(x0,y0)),b(Po(x1,y1)){}

Line(cLine 1):a(l.a),b(1.b){}

//Ax+By+C=0

Line(DB A,DB B,DB C){
C=-G;if(!::sgn(A))a=Po(0,C/B),b=Po(1,C/B);
else if(!::sgn(B))a=Po(C/A,0),b=Po(C/A,1);
else a=Po(0,C/B),b=Po(1,(C-A)/B);

}

void in(){a.in(),b.in();}

inline friend istream&operator>>(istreamé&i,Line& p){return i>>p.a>>p.b;}
inline friend ostreamé&zoperator< < (ostreamézo,Line p){return o<<p.a<<”-"<< p.b;}

Line operator+(cPo x)const{return Line(a+x,b+x);}
Line operator-(cPo x)const{return Line(a-x,b-x);}
Line operator*(DB k)const{return Line(a*k,b*k);}
Line operator/(DB k)const{return Line(a/k,b/k);}

Po operator*(cLine)const;

Po d()const{return b-a;}DB len2()const{return d().len2();}DB len()const{return d().len();}DB arg()const{return d().arg();}

int sgn(cPo p)const{return dett(a, b, p);}
int sgn(cLine)const;

bool sameSgn(cPo pl,cPo p2)const{return sgn(pl)==sgn(p2);}

void getEquation(DB&K,DB&B)const{
K = :sgn(ax, b.x) 7 (b.y-a.y)/(b.x-a.x) : OO;
B = a.y - K*a.x;

}

void getEquation(DB&A,DB&B,DB&C)const{A=a.y-b.y,B=b.x-a.x,C=det(a, b);}

Line&push(DB r){ // IEHAFIZiEEE
Po v=d().__1().1t()*r;a+=v,b+=v; r'Ts;
}

1

inline DB dot(cLine 11,cLine 12){return dot(11.d(),12.d());}
inline DB dot(cLine 1,cPo p){return dot(l.a,l.b,p);}
inline DB dot(cPo p,cLine 1){return dot(p,l.a,l.b);}
inline DB det(cLine 11,cLine 12){return det(11.d(),12.d());}
inline DB det(cLine 1,cPo p){return det(l.a,l.b,p);}
inline DB det(cPo p,cLine 1){return det(p,l.a,l.b);}
inline DB ang(cLine 10,cLine 11){return ang(10.d(),11.d());}
inline DB ang(cLine 1,cPo p){return ang(l.a,l.b,p);}
inline DB ang(cPo p,cLine 1){return ang(p,l.a,l.b);}

inline int Line::sgn(cLine 1)const{return dett(Ts, 1);}

inline Po Line::operator*(cLine 1)const{return a+d()*det(a,l)/det(Ts,l);}

inline Po operator&(cPo p,cLine 1){return 1*Line(p,p+1.d().1t())
inline Po operator%(cPo p,cLine 1){return p&I1*2-p;}
inline Line push(Line 1, DB r){return l.push(r);}

)

}

I

}
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struct Seg: public Line{
Seg(cPo a=Po(),cPo b=Po()):Line(a,b){}
Seg(DB x0,DB y0,DB x1,DB y1):Line(x0,y0,x1,y1){}
Seg(cLine 1):Line(1){}
Seg(const Po &a,DB alpha):Line(a,alpha){}
Seg(DB A,DB B,DB C):Line(A,B,C){}

inline int sgn(cPo p)const;
inline int sgn(cLine 1)const;
inline bool grt(cSeg 1)const;
inline int sgn(cSeg 1)const;

};
/] THE3Z-1 832 (FH5E) 0 X (HsE) 1

inline int Seg::sgn(cPo p)const{return -dott(p,a,b);}
inline int Seg::sgn(cLine 1)const{return sgn(Ts*1);}

// quick_rejection_ test
inline bool Seg::qrt(cSeg 1)const{
return min(a.x,b.x)<=max(l.a.x,l.b.x)&&min(l.a.x,l.b.x) <=max(a.x,b.x)&&
min(a.y,b.y)<=max(l.a.y,l.b.y)&&min(lLa.y,l.b.y)<=max(a.y,b.y);

inline int Seg::sgn(cSeg 1)const{
if (Iqrt(1)) return -1;

/*return
(dett(a,b,l.a)*dett(a,b,l.b)<=0 &&
dett(la,l.b,a)*dett(l.a,l.b,b)<=0)71:-1;*/

int d1=dett(a,b,l.a),d2=dett(a,b,l.b),d3=dett(l.a,l.b,a),d4=dett(l.a,l.b,b);
if ((d17d2)==-2&&(d37d4)==-2)return 1;
return ((!d1&&dott(l.a-a,l.a-b) <=0)||(!d2&&dott(1.b-a,l.b-b) <=0)||
(ld3&&dott(a-l.a,a-1.b)<=0)||(!d4&&dott(b-1.a,b-1.b) <=0))?0:-1;
}

//inline DB dist2(cLine 1,cPo p){return sqr(fabs(dot(1t(1.d()), p-l.a)))/l.len2();}
inline DB dist2(cLine 1,cPo p){return sqr(fabs(det(l.d(), p-l.a)))/l.len2();}

inline DB dist2(cLine 11,cLine 12){return dett(11,12)?0:dist2(11,12.a);}

inline DB dist2(cSeg 1,cPo p){
Popa=p-la, pb=p-Lb;
if (dott(L.d(), pa) <= 0) return pa.len2();
if (dott(1.d(), pb) >= 0) return pb.len2();
return dist2(Line(l), p);

inline DB dist2(cSeg s,cLine 1){
Po vl=s.a-l.a,v2=s.b-l.a;DB dl=det(l.d(),v1),d2=det(l.d(),v2);
return sgn(dl)!=sgn(d2) ? 0 : sqr(min(fabs(d1l), fabs(d2)))/l.len2();
}
inline DB dist2(cSeg 11,cSeg 12){
if (~11.sgn(12)) return O;
else return min(dist2(12,11.a), dist2(12,11.b), dist2(11,12.a), dist2(11,12.b));
}
template<class T1, class T2> inline DB dist2(const T1& a, const T2& b){
return dist2(b, a);
}

} using namespace CG;//}

/1}
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490

491  /** 1/O Accelerator Interface .. **/ //{
492  #define g (c=getchar())

493  #define d isdigit(g)

494  #tdefine p x=x*10+c-'0

495 #tdefine n x=x*10+"0"-c

496  #define pp 1/=10,p

497  #define nn 1/=10,n

498 template<class T> inline T& RD(T &x){

499 char c;while(!d);x=c-’0’;while(d)p;

500 return x;

501 )

502 template<class T> inline T& RDD(T &x){

503 char c;while(g,c!="-"&&!isdigit(c));

504 if (c=="-"){x="0"-g;while(d)n;}

505 else{x=c-"0’;while(d)p;}

506 return x;

507

508 inline DB& RF (DB &x){

509 / /scanf(* %1, &x):

510 char c;while(g,c!="-"&&c!=""&&!isdigit(c));

511 if(c=="-")if(g=="."){x=0;DB 1=1;while(d)nn;x*=1;}

512 else{x="0"-c;while(d)n;if(c=="."){DB 1=1;while(d)nn;x*=1;}}
513 else if(c=="."){x=0;DB 1=1;while(d)pp;x*=1;}

514 else{x=c-"0";while(d)p;if(c=="."){DB 1=1;while(d)pp;x*=l;} }
515 return x;

516 )

517 #undef nn

518 #undef pp

519 #undef n

520 #undef p

521 #undef d

522  #undef g

523 inline char* RS(char *s){

524 //gets(s);

525 scanf(”%s”, s);

526 return s;

527}

528

529 LL last_ans; int Case; template<class T> inline void OT(const T &x){
530 //printf(”Case #%d: 7, ++Case);
531 //printf(*%lld\n”, x);

532 //printf(”%.4f\n”, x);

533 printf(”%d\n”, x);

534 //cout << x << endl;

535 //last__ans = x;

536 1

537 //}

538

539

D40 e
541

542 int n;

543

544  int main(){

545

546 #ifndef ONLINE_ JUDGE

547 freopen(”in.txt”, 7r”, stdin);

548 //freopen(”out.txt”, "w”, stdout);
549  #endif

550

551 Rush{

552

553 }

554 )
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0.2 G++ Ak

int __ size = 256 << 20; // 256MB
char * __p = (char*)malloc(___size_ ) + __ size_
__asm___("movl %0, %%esp\n” :: "t”(_p__));
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0.3 f# (E.g.)

0.3.1 kMSS

const int N =1 << 17, TN =1 << 18;
// Segment Tree
int A[N], n, a, b, k;

##define root 1, 1, n
#define Ix (x << 1)
#define rx (Ix | 1)
#define mid (1 + r >> 1)
##define lc Ix, 1, mid
##define rc rx, mid+1, r

struct _ Seg{

int s, 1, 1;

_ Seg(int s=0, int 1=0, int r=0):s(s),1(1),r(r){}

_ Seg operator +(const _Seg& rhs)const{
if (Irhs.s) return *this;
if (Is) return rhs;
return _Seg(s+rhs.s, 1, rhs.r);

}

bool operator <(const _Seg& r)const{
return s < r.s;

}

¥

inline void apply_swap(_Seg &1, _Seg &r){
swap(l, r);
}

struct Seg{
_Seg S, maxL, maxR, maxS, minL, minR, minS; bool neg;
Seg(int s=0, int 1=0, int r=0){
maxL = maxR = maxS =s > 07 _Seg(s, 1, r) : _Seg();
minL, = minR = minS = s < 0?7 _Seg(-s, 1, r) : _Seg();
}
void apply_ negative(){
S.s =-S.s, neg "= 1;
swap(maxL, minL);
swap(maxR, minR);
swap(maxS, minS);

} T[TN];

inline void update(Seg &x, const Seg &I, const Seg &r){
x.S =15 + r.5;
x.maxL = max(l.maxL, 1.S + r.maxL);
x.maxR = max(l.maxR + r.S, r.maxR);
x.maxS = max(l.maxS, r.maxS, l.maxR + r.maxL);
x.minL, = min(l.minL, 1.S + r.minL);
x.minR = min(L.minR + r.S, r.minR);
x.minS = min(l.minS, r.minS, l.minR + r.minL);

}

inline void update(int x){
update(T[x], T[lx], T[rx]);

inline void release(int x){
if (x < n && T[x].neg){
T|[lx].apply_ negative(), T[rx].apply_ negative();
T[x].neg = 0;
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
T
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
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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

void Build(int x, int 1, int r){

if (1 ==r){
, T[x] = Seg(A[l], 1, r);
else {
Build(lc), Build(rc);
update(x);
}
}
Seg Query(int x, int 1, int r){

if (a <=1&& r <= b) return T[x];
else {
release(x);
if (b <= mid) return Query(lc);
if (mid < a) return Query(rc);
Seg res; update(res, Query(lc), Query(rc));
return res;

}

void Negate(int x, int 1, int r){
if (a <=1&& r <= b){
T|[x].apply_ negative();

else {
release(x);
if (a <= mid) Negate(lc);
if (mid < b) Negate(rc);
update(x);

}

void Negate(int a, int b){
int _a =:a, b =:b;:a=a,:b=bh;
Negate(root), :a = _a, :b = _b;

}

void Modify(int x, int 1, int r){

if 1 ==r){
, T[x] = Seg(b, 1, r);

else {
release(x);
if (a <= mid) Modify(lc);
if (mid < a) Modify(rc);
update(x);

}

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

REP_1 C(i, RD(n)) RD(A[i]); n = cover_ bit(n); Build(root); Rush{
if (RD()){ // Query ...
RD(a, b, k); VII op; int res = 0; DO(k){
_ Seg cur = Query(root).maxS;
if (lcur.s) break;
res += cur.s, op.PB(MP(cur.l, cur.r));

Negate(cur.l, cur.r);

CMU_ xiaodao
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140

}

ECH(it, op) Negate(it->fi, it->se);
OT(res);

else { // Modify .. .

RD(a, b);
Modify(root);

}

CMU_ xiaodao
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Chapter 1

FEH (Fotile Tree)

BB (Brief description)

ooo N NMESMTHERELEN, m ML, FMAER (s, t, k, a, b)oo FTiRoo oo RIFE a HRNIEE—FBNFEMH
B, b RN —RIBAEIHAEMBEMRE.. .. ER k B s>t RKR..

oo FEERMAMIER.. MREMAMIE.. RLME s>t Looo oo WR a <=b oo WBATEMARITT 0o FMUHIE.. R
SRM—%id.. B #R(ELBERXFAHRM.

oo BETRREBEBAMIBHIER. . B s>t BEEWAAON. . EMECEARAEULIXENES.. HEESHR.... B
SRR B EIXIE kth [B]f. .. ATLUMERERH 000

HADH (Algorithm analysis)
AREFERK kth K2RHE— logn Be.. HEEBEMNFRIEERENBR - SMBRLLT . XHBEZA logn MEIER ...

oo BYAEME ..o XTFK s->t BIFNIA flow IEHE. . MRKRXNMEEL rmgee. oo MERER T ERRAAKAIETRAT AR
kth() oo R, (XE Kk EEA Dooo oo EMBEEEZE LTS DRABKIAICE kth2() .. XEWK RATE.. &
XANRBHIERRE. . KEREFHRANMLZIBREW .. o CER.. EFERIERIZNRFZ 10000.. BTLAR]EER EIWEEHIBTZIE
BREETHME. . EATAEM E..

cooo MBI ooo o c[]: Moo KUK, df]: Foo

const int N = 100009, M = 2 * N, LM = 18;

int hd[N], suc[M], to[M], wt[N];
int ST[LM][M], st[N], dep[N]; // Euler index ...
int n, tt; int T[N], Null;

const int NN = 20 * N;
int 1[NN], r[NN], ¢[NN], d[NN], total;
// Chairman tree

#define Ix 1[x]
#define rx r[x]
#define ly 1[y]
#define ry r[y]
#define cx c[x]
#define cy cly]

#define ml (ll4rr>>1)
#define mr (ml+1)
##define lc 1x, 11, ml

##define rc rx, mr, rr

##define It Ix = ++total, rx =1y, x = Ix, y = ly, rr = ml
#define rt Ix = ly, rx = ++total, x = rx, y = ry, Il = mr

int Tn;
int new_ node(){
++total; 1[total] = r[total] = c[total] = d[total] = 0;

return total;

}
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int Insert(int y, int p){

int x = new__node(), root = x, Il = 0, rr = Tn;
clx] = cly] + 1, dx] = dly] + p;
while (II < rr){
if (p < mr) 1t; else rt;
clx] = cly] + 1, d[x] = d[y] + p;
}
return root;
}
inline bool elder(int a, int b){

return depla] < dep[b];

}

inline int lca(int a, int b){

int 1 = stfa], r = st[b];
if (1 > r) swap(l, r); ++1; int Iv = 1g2(x-1); //log2(r - 1);
return min(ST{Iv][l], ST[lv][r-(1<<1v)], elder);

}

#define aa to[i"1]

#define bb to[i]
##define v bb
#define ww wt[i/2]

void dfs(int u = 1){
ST[0][st[u] = ++tt] = u;
REP_G(i, u) if (!st[v]){
dep[v] = dep[u] + 1, T[v] = Insert(T[u], ww);
dfs(v);
ST[O][++tt] = w;

}
int kth2(int x, int y, int k){

int z = lea(x, y);

X = T[X]v y= T[Y}? z= T[Z];

int Il =0, rr = Tn, t, cc = 0, dd = 0;
int D = ¢[x] + c[y] - 2*c[z], tc, td;

while (11 < rr){
if (ml * (cc + (tc = c[lx] + c[ly] - 2*c[l[z]])) - (dd + (td = d[lx] + d[ly] - 2*d[1[z]])) >= k){
x =1x], y = 1y, z = 1[z];

rr = ml;
}
else {
X= I‘[XL y = r[Y]v Z = I‘[Z];
cc += tc, dd += td, 1l = mr;
}

}

if ((k-((cc*1)-dd))<0) —I;
return 11 + (k-((cc*11)-dd))/D;
}

int kth(int x, int y, int k){
int z = lea(x, y);
x =T,y = Tly], z = Tlz];
int Il = 0, rr = Thn, t;

while (II < rr){

CMU_ xiaodao
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if ((t = c[Ix]] + c[l[y]] - 2*¢[l[z]]) >= k){
x = I[X}l, y =1y}, z = 1[z];
else {
x =r1[x], y = t[y], z = r[z];
k-=t, 1l = mr;
}
}
return 11;
}

int main(){

#ifndef ONLINE__JUDGE
freopen(”7in.txt”, ’r”, stdin);
freopen(”out2.txt”, "w”, stdout);

F#endif

Rush{
printf(”Case #%d:\n”, ++Case);

int Q; RD(n, Q); fill(hd+1, hd4+n+1, 0); fill(st+1, st+n+1, 0);
Tn = 0; FOR_C(i, 2, n << 1){

RD(toli], to[i|]1]); checkMax(Tn, RD(ww));

suc[i] = hd[aa], hd[aa] = i++;

suc[i] = hd[aa], hd[aa] = i;

}
total = 0, T[1] = new_ node();
tt = 0, dfs();

for (intlv=1;_1(lv) <= tt; Iv ++ ){
for (inti=1;i+ 1(Iv) <=tt+1;i++)
STv][i] = min(ST[lv-1][i], ST[lv-1][i + _1(lv-1)], elder);

DO(Q)N
int s, t, k, a, b; RD(s, t, k, a, b);
int flow = kth(s, t, 1), res = a <= b ? k/a + flow : max((k>=a?(k-a)/b+1:0) + flow, kth2(s, t, k/b));
printf("%d\n”, res);

1.0.2 DQUERY
falif (Brief description)
47 (Analysis)

Bk
BIT

namespace BIT{
const int N = int(3e4) + 9, M = int(2e5) + 9;
int A[N], B[N], P[N], C[N], n;
VII Q[N]; int ans[M], m;
void Add(int x, int d){
for (;x<=mn;x+=low_ bit(x)) C[x] += d;

int Sum(int x){
int res = 0; for (;x;x =low_ bit(x)) res += C[x];
return res;

CMU_ xiaodao
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}

} using namespace BIT;
int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(7out.txt”, "w”, stdout);

F#endif

REP_1_C(i, RD(n)) B[i] = RD(A][i]); sort(B+1, B4n+1), m = unique(B+1, B+n+1) - B;
REP_1(i, n) Afi] = lower_bound(B+1, B4+m, A[i]) - B; REP_ C(i, RD(m)){

int 1, r; RD(1, r);

QI PB(MP(, i)

DWN_1(i, n, 1){
if (P[A[i]]) Add(P[A[i]], -1); Add(P[A[i]] = i, 1);
ECH(it, Q[i]) ans[it->se] = Sum(it->fi);

}

REP(i, m) OT(ans[i]);
}
FER

const int N = 30009;

int A[N], B[N], P[NJ;

int n, m;
namespace Fotile_Tree{

#define Ix 1[x]
#define rx r[x]
#define ly 1[y]
#define ry r[y]
#define cx c[x]
#define cy c[y]
#define mid ((ll41r)>>1)

const int NN =N * 18 + 9; // int(1e6) + 9;

int 1[NN], r[NN], ¢c[NN], tot;
int T[NTJ;

int Build(int 1, int rr){
int x = ++tot; if (11 < rr) Ix = Build(1l, mid), rx = Build(mid+1, rr);
return x;

}

int Insert(int y, int p, int d){
int x = 4++4tot, root = x;

c[x] =cfy] + d;int Il =1, rr = n;
while (II < rr){
if (p <= mid){
Ix = ++tot, rx = ry;
x = Ix, y = ly, rr = mid;

}
else {
Ix = ly, rx = ++tot;
X =rx,y = ry, Il = mid + 1;
}
clx] = cly] + d;
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return root;

}

inline int lsum(int x, int p){
int res =0,11 =1, rr = n;
while (p = rr){
if (p <= mid) x = Ix, rr = mid,;
else res += c[lx], x = rx, Il = mid + 1;
}

return res + cx;

}

F#undef Ix
#undef rx
#undef ly
F#undef ry
#undef cx
#undef cy
F#undef mid

} using namespace Fotile_ Tree;

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);

F#endif

REP_1_C(i, RD(n)) B[i] = RD(A[i]); sort(B+1, B4n+1), m = unique(B+1, B+n+1) - B;
REP_1(i, n) Afi] = lower_bound(B+1, B4+m, A[i]) - B;

DWN_1(i, n, 1){
TIi] = Insert("P[A[i]] ? T[i+1] : Insert(T[i+1], P[A[i]], -1), i, 1);
P[A[i]] =i

:1;

}

Rush{
int 1, r; RD(1, r);
OT(Isum(Tl], r));
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Chapter 2

Al AL (Treap)

// UVA 12538
const int N = int(1e7) + 9, SN = int(1e6) + 9, VN = int(5e4) + 9;

namespace Treap{

int ¢[2][N], sz[N], ww[N], tot; char ch[N], str[SNJ;
int T[VN], T, tt;

#define 1 ¢[0]

#define r c[1]

#define Ix 1[x]

#define rx r[x]

#define ml (a + b >> 1)
#define mr (ml + 1)
##define lc a, ml

#define rc mr, b

inline int update(int x){
sz[x] = sz[lx] + 1 + sz[rx];
return x;

}

inline int new_ node(char chx){
int x = +-+tot;
Ix = rx = 0, ww[x] = rand(), sz[x] = 1, ch[x] = chx;
return x;

}

inline int new_ node(int xx){
int x = +-+tot;
Ix = 1[xx], rx = r[xx], ww[x] = ww[xx], sz[x] = sz[xx], ch[x]
return x;

}

int merge(int a, int b){
if(la||'b) return a|b;

if(wwla] > ww(b]){
a = new__node(a), r[a] = merge(r[a], b);
return update(a);

}

else{
b = new_ node(b), 1[b] = merge(a, 1[b]);
return update(b);

}

}

void split(int x, int p, int &a, int &b){
if(lp) a = 0, b = x; else if(sz[x] == p) a =x, b = 0;
else{

= ch[xx];
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51 x = new__node(x);

52 if(p <= sz[lx]) split(lx, p, a, b), Ix = b, b = x;
53 else split(rx, p-sz[lx]-1, a, b), rx = a, a = x;
54 update(x);

55 }

56 }

57

58 int build(int a = 0,int b = strlen(str)){

59 if (a >= b) return 0;

60 int x = new__node(str[ml]);

61 Ix = build(lc), rx = build(rc);

62 update(x);

63 return x;

64 }

65

66 void print(int x,int a,int b){

67 if (x) return;

68 if (a <= sz[lx]) print(lx, a, b); a -= sz[lx]+1, b -= sz[lx]+1;
69 if (a <= 0 && 0 < b) putchar(ch[x]), T += ch[x] == "¢’;
70 if (1 < b) print(rx, a, b);

71 }

72} using namespace Treap;

73

74 int main(){

75

76 #ifndef ONLINE_JUDGE

7 freopen(”in.txt”, "r”, stdin);

78 //freopen("print.txt”, "w”, stdprint);

79 #endif

80

81 int t, s, n, a, b, _; Rush switch(RD()){

82 case 1:

83 RD(s)-=_T, RS(str);

84 split(T[tt], s, a, b);

85 T[++tt] = merge(merge(a, build()), b);
86 break;

87 case 2:

88 RD(s, n), s==_T,n-=_T;

89 split(T[tt], s-1, a, b), split(b, n, _, b);
90 T[+-+tt] = merge(a, b);

91 break;

92 default:

93 RD(t, s, n), t-=_T,s-=_Tn-=_T;

94 print(T[t], s, s+n), puts(””);

95 }

96 }
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Chapter 4

KD-#% (KD-Tree)

4.0.3 XE&H
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Chapter 5

&7 KD-# (Dynamic KD-Tree)
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Chapter 6

HEX (Splay)

6.1 fF (E.g.)
6.1.1 SPOJ SEQ2

const int N = 500009;

struct node{

0 g O U W

static node *NIL, *rt, *tp; node *c[2], *p;
int sz, ky, ss, Is, rs, ms, bj;

#define NIL node::NIL
##define rt node::rt
#define 1 ¢[0]

#define r ¢[1]

##define 1x x->1
F#define rx x->r
##define px x->p
#define ly y->1
#define ry y->r
#define py y->p

inline void reset(int v){l=r=p=NIL,ky=v,bj=0;}
inline void rev(){bj =1,swap(l,r),swap(ls,rs);}
inline void sss(){bj=2,ss=sz*ky,ms=ls=rs=ky<07ky:ss; }

inline void upd(){
assert(this = NIL);
sz = l->sz + 1 + r->sz, ss = ->ss + ky + r->ss;
Is = max(l->1s, I->ss + ky + max(0, r->1s));
rs = max(r->1s, r->ss + ky + max(0, 1->rs));
ms = max(l->ms, max(0, I->rs) + ky + max(0, r->1s), r->ms);

inline void rls(){
assert(this != NIL);
if (bj){
if (bj&1) l->rev(), r->rev();
if (bj&2) l->ky = r->ky = ky, 1->sss(), r->sss();
bj = 0;
}
}
inline int sgn(){return p->r==this;}
inline void setc(int d,node*x){c[d]=x,px=this;}
inline void setl(node*x){setc(0,x);}
inline void setr(node*x){setc(1,x);}

inline void rot(int d){

node*y=p,*z=py;z- >setc(y->sgn(),this);
y->sete(d,c[ld]),sete(!d,y),y->upd();
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inline void rot(){rot(sgn());}

//inline void fix(){if (~sgn()) p->fix(); rls();}
/*
inline node* splay(node*t){
while (p!=t) rot(); upd();
return this;

}

inline node*splay(node*t){
int a,b;while(p!=t){
if (p->p==t){rot();break;}
else a=sgn(),b=p->sgn(),(a”b?this:p)->rot(a),rot(b);

*/

upd();if (t==NIL)rt=this;
return this;

void rec();

void inorder(){
if (this == NIL) return;
rls(); 1->inorder();
printf(ky == -INF ? 7$ 7 : ”%d 7, ky);
r->inorder();

}

} *NIL, *rt, TPool[N], *TStack[N];
int tp, ts;

#define mid (a + b >> 1)
##define lc a, mid-1
##define rc mid+1, b

node *select(int k, node*t=NIL){
),

node *x = rt; while (x->1ls(), Ix->sz = k){

if (k < Ix->s2z) x = Ix;
else k -= Ix->sz+1, x = rx;
}
return x->splay(t);
}
node *select(int a, int b){

return select(a-1, select(b+1))->r;

}

inline void node::rce(){

if (this == NIL) return;
l->rce(), r->ree();
TStack[++ts] = this;

}

inline node *new_ node(int v){

node *x = ts ? TStack[ts--] : &TPool[++tp];
x->reset(v);
return x;

}

int A[N], s, n, m; inline node *Build(int a = 1, int b = n){
if (a > b) return NIL;
node *x = new_ node(A[mid]);
x->setl(Build(Ic)), x->setr(Build(rc)), x->upd();
return x;

}

int main(){
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#ifndef ONLINE_JUDGE
freopen(7in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

#endif

NIL = &TPool[0], A[0] = -INF;
Rush{

tp = ts = 0; RD(n, m); REP__1(i, n) RDD(A[i]); A[n+1] = -INF; rt = Build(0, n+1);
node *x, ¥y, *z; char cmd[10]; DO(m){

switch(RS(cmd)[0]){

case 'I': // Insert ... .
RD(s, n); REP_1(i, n) RDD(A[i]); y = select(s, z = select(s+1)), x = Build();
y->setr(x), y->upd(), z->upd();
break;

case 'D’: // Delete
RD(s, n); y = select(s-1, z = select(s+n)), x = ry;
x->rec(), ry = NIL, y->upd(), z->upd();
break;

case 'R’: // Reverse ..
RD(s, n); y = select(s-1, z = select(s+n)), x = ry;
x->rev(), y->upd(), z->upd();

break;
case 'M’: // Make Same // Max_Sum
if (emd[2] == "X’) {OT(rt->ms); break;}

RD(s, n); y = select(s-1, z = select(s+n)), x = ry;
RDD(x->ky), x->sss(), y->upd(), z->upd();
break;

default: // Get_ Sum ..
RD(s, n);
OT(select(s, s+n-1)->ss);

}
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Chapter 7

&7S5H (Link-Cut Tree)

7.1 HIFEMES (Path)
711 EX

static node *NIL; node *c[2], *p;
int bj, sz, ky, ss, ls, rs, ms;

F#define NIL node::NIL
#define 1 ¢[0]

#define r c[1]

F#define Ix x->1
#define rx x->r
#define px x->p
#define ly y->1
#define ry y->r
#define py y->p

7.1.2 ¥rid

inline void reset(int v=0){l=r=p=NIL,bj=0,ky=v;}
inline node(int v=0){reset(v);}

inline void rev(){bj =1,swap(l, r),swap(ls, rs);}
inline void sss(){bj|=2,ss=sz*ky,ms=ls=rs=max(0,ss); }

inline void upd(){
assert(this != NIL);
sz = l->sz + 1 + r->sz, ss = ->ss + ky + r->ss;
Is = max(l->Is, I->ss + ky + r->Is);
rs = max(r->rs, r->ss + ky + 1->rs);
ms = max(l->ms, I->rs + ky + r->ls, r->ms);

}

inline void rls(){
assert(this != NIL);
if (bj){
if (bj&1) l->rev(), r->rev();
if (bj&2) l->ky = r->ky = ky, 1->sss(), r->sss();
bj = 0;

}

MSS
WAIRENH k EX oo

inline void sss(){bj|=2, ss = sz * ky, ms = ls = rs = ky < 0 ? ky : ss;}

inline void upd(){
sz = l->sz + 1 + r->sz, ss = l->ss + ky + r->ss;
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Is = max(l->1s, I->ss + ky + max(0, r->1s));
rs = max(r->rs, r->ss + ky + max(0, l->rs));
ms = max(l->ms, max(0, I->rs) + ky + max(0, r->1s), r->ms);

}

Z:’az\gﬁio oo

inline void sss(){bj|=2,ss=sz*ky,ms=Is=rs=max(0,ss); }

inline void upd(){
assert(this != NIL);
sz = l->sz + 1 + r->sz, ss = ->ss + ky + r->ss;
lIs = max(l->1s, I->ss + ky + r->ls);
rs = max(r->rs, r->ss + ky + 1->18);
ms = max(l->ms, I->rs + ky + r->ls, r->ms);

}

LCIS

inline void rev(){bj =1,swap(l,r),swap(bd[0],bd[1]),swap(up|[0],dn[1]),swap(up[1],dn[0]),swap(up[2],dn[2]);}

inline void upd(){
//assert(this != NIL);
sz = l->sz + 1 + r->s7;
bd[0] =1 == NIL ? ky : I->bd[0];
bd[1] = r == NIL ? ky : r->bd[1];

up[0] = I->up[0]; if (1 == NIL || up[0] == I->sz && 1->bd[1] < ky)
up[0] += 1 4 (ky < r->bd[0] ? r->up[0] : 0);

dn[0] = 1->dn[0]; if (1 == NIL || dn[0] == 1->sz && 1->bd[1] > ky)
dn[0] +=1 + (ky > r->bd[0] ? r->dn[0] : 0);

up[1] = r->up[1]; if (r == NIL || up[1l] == r->sz && ky < r->bd[0])
up[l] +=1 + (I->bd[1] < ky 7 I->up[1] : 0);

dn[l] = r->dn[l]; if (r == NIL || dn[l] == r->sz && ky > r->bd[0])
dn[l] 4= 1 + (I->bd[1] > ky ? I->dn[1] : 0);

up[2] = max(l->up[2], (I->bd[1] < ky ? I->up[1] : 0) + 1 + (ky < r->bd[0] ? r->up|0] : 0), r->up[2]);
dn[2] = max(l->dn[2], (I->bd[1] > ky ? I->dn[1] : 0) + 1 + (ky > r->bd[0] ? r->dn[0] : 0), r->dn[2]);

7.1.3 ek

inline int sgn(){return p->l==this?0:p->r==this?1:-1;}
inline void setc(int d,node*x){c[d]=x,px=this;}

inline void rot(int d){
node*y=p,*z=py;if(~y->sgn())z->setc(y->sgn(),this);else p=2z;
y->sete(d,c[!d]),sete(!d,y),y->upd();

inline void rot(){rot(sgn());}

7.1.4 HE

p inline void fix(){if (~sgn()) p->fix(); rls();}
inline node™* splay(){
fix();while (~sgn()) rot(); upd();
return this;
}
*/

inline node*splay(){
fix();int a,b;while(~(a=sgn())){
if(~(b=(p->sgn())))(a”b?this:p)->rot(a),rot(b);
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else rot(a);

}
upd();
return this;

}

7.1.5 ESEYIR

inline node *acs(){
node *x = this, *y = NIL; do{
x->splay();
rx =y, x->upd();
y =X X=DPX;
} while (x != NIL);
return splay();
}
7.1.6 1#RiR
inline node* rt(){node* x; for (x = acs(); x->rls(), Ix != NIL; x = Ix); return x->splay();}
inline node* ert(){acs()->rev();return this;}

7.1.7 B7& LCA

7.2 ST (Link/Cut)

void Link(node *x){
if (rt() == x->rt()){

puts("-17);
}
else {

ert(), p = x;
}

}

void Cut(){
acs(); I->p = 1 = NIL;
}

void Cut(node* x){
if (this == x || rt() '= x->rt()){

puts(”-17);
else {
ert(), x->Cut();

}
}

7.3 flFE (E.g.)
7.3.1 HDU 4010. Query on the trees

& B##ix (Brief description)
- BNTSHEIP—EARIR, BERIFUUTHE:
Link(a, b) 1R a, b AER—HFHP, WEIHE a, b ZEEFELHAR, ERXBERTR.
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Cut(a, b) MR a, b ERI—FFHHB. B a!=b, WIF a WAXEFHHORZE, TIE b SHRXFE
Modify(w, a, b) 2R a, b ER—FFHt, Wi a, b ZERE EFRANSEM w.
Query(a, b) IR a, b ERI—FFHF, BEH a, b Z[EEE LSRR KE.

#include <iostream>

#include <cstdio>

#include <cstring>

#include <cassert>

using namespace std;

#define REP__1(i, n) for (int i=1;i<=n;++i)
#define Rush for(int T=RD(); T--;)

/**1/O Accelerator Interface .. **/ //{

#define g (c=getchar())

#define d isdigit(g)

#define p x=x*10+c-'0’

template<class T> inline T& RD(T &x){
char c;while(!d);x=c-’0’;while(d)p;
return x;

}

#undef p

#undef d

#undef g

inline int RD(){int x; return RD(x);}

inline char* RS(char *s){
scanf("%s”, s);
return s;

}

template<class T> inline void OT(const T &x){
printf(”%d\n”, x);

}

/1}

const int N = int(3e5)+9, M = 2*N;
int c[2][N], p[N;

int w1[N], w2[N], dO[N]; bool rO[NJ;
#define 1 ¢[0]

#define r ¢[1]

void reset(int x){
1| =[x —plx|=0;
dO[x]=r0[x]=0;

}

inline void rev(int x){
r0[x]"=1,swap(1[x],r[x]);

inline void inc(int x,int d){
if(Ix)return;//!
wl[x]+=d,w2[x]+=d,d0[x]+=d;

inline void upd(int x){
w2[x|=max(max(w2[l[x]],wl[x]),w2[r[x]]);

inline void rls(int x){

if (r0[x]){
rev(1[x]),rev(r[x]);
r0[x]=0;
}
if (dopx)){
inc(1[x],d0[x]),inc(r[x],d0[x]);
d0[x]=0;
}
}
inline int sgn(int x){return 1[p[x]]==x70:r[p[x]]==x71:-1;}

inline void setc(int x, int d, int y){p[c[d][x]=y]=x;}
inline void rot(int x, int d){
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62 int y=pl[x],z=p[y];if (~sgn(y))setc(z,sgn(y),x);else p[x]=z;
63 setc(y,d,c[!d][x]),setc(x,!d,y),upd(y);

64

65 inline void fix(int x){if(~sgn(x))fix(p[x]);rls(x);}

66 inline int splay(int x){

67 fix(x);int a,b,y;while (~(a=sgn(x))){
68 if (~(b=sgn(y=plx])))rot(a"b?x:y,a),rot(x,b);
69 else rot(x,a);

70 }

71 upd(x);

72 return x;

73 1

74  inline int acs(int _x){

75 int x=_ x,y=0;do{

76 splay(x);

7 r[x]=y,upd(x);

78 y=x,x=p[x];

79 }while(x);

80 return splay(_x);

81 }

82

83 inline int lca(int y, int _x){
84 acs(y);int x=_ x,z;y=0;do{
85 splay(x); if(Ip[x])z=x;
86 r[x]=y,upd(x);

87 y=x,x=p[x];

88 }while(x);

89 splay(_x);

90 return z;

91 }

92

93 inline int rt(int x){for (x=acs(x);rls(x),1[x];x=1[x]);return splay(x);}
94 inline int ert(int x){rev(acs(x));return x;}

95

96 void Link(int x, int y){

97 if (rt(x)==rt(y))puts(”-17);

98 else ert(x),p[x]=y;

99 //splay (x),p[x|=y BR#H;//
100 }

101 void Cut(int x){
102 p[lJacs(x)]]=0,1[x]=0;//!
}

103

104  void Cut(int x, int y){

105 if (x==y||rt(x) " rt(y))puts(”-17);
106 else ert(x),Cut(y);

107 }

108 void Query(int x, int y){

109 if (rt(x)"rt(y))puts(”-17);
110 else{ert(x),0T(w2[acs(y)]);}
111

112 void Modify(int x, int y, int d){
113 if (rt(x) rt(y))puts(”-17);
114 else{ert(x),inc(acs(y),d);}
115 }

116

117  int hd[N], suc[M], to[M];

118 int n;

119 #define aa to[i"1]
120 #tdefine bb toli]

121  #tdefine v bb

122 inline void dfs(int u){

123 for(int i=hd[u];i;i=suc[i])if (!p[v]){
124 p[v]=u, dfs(v);

125

126}

127

128  int main(){
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19
20
21
22
23
24
25
26
27
28
29
30

#ifndef ONLINE_JUDGE

freopen(7in.txt”, "r”, stdin);
//freopem(”ou‘c.txt”7 "w”, stdout);
#endif

while (~scanf(”%d”, &n)){

REP_1(i, n) reset(i);
memset(hd+1, 0, sizeof(int)*n);

for(int i=2;i<n<<1;){
RD(aa),RD(bb);
sucfi] = hd[aa], hd[aa] = i++;
sucli] = hd[aa], hd[aa] = i++;
}

REP_1(i, n) RD(wl[i]); p[1]=1,dfs(1),p[1]=0;

REP_1(i, n) ert(i);

int a, b, cmd;Rush{

RD(cmd),RD(a),RD(b);if (cmd==1) Link(a,b);

else if(cmd==2) Cut(a,b);
else if(cmd==3) Modlfy(b RD(),a);
else Query(a,b);

}

puts(ﬂﬂ);

}

/*RD(n); char cmd[9]; int a; Rush{
RS(cmd); RD(a); if (cmd[0]=="¢’) Cut(a);
else if (cmd[1]=="1") Link(a, RD());
else OT(Ica(a, RD()));
} P/

const int N = int(3e5)+9, M = 2*N;
struct node{

static node* NIL; node *c[2], *
int wl, w2, dO; bool r0;

##define NIL node::NIL
#define 1 ¢[0]

#define r ¢[1]

#define Ix x->1
F#define rx x->r
##define px x->p
#define ly y->1
#define ry y->r
#define py y->p

void reset(){
l=r=p=NIL;
wl =w2=4d0 =r0=0;
}

inline node(){
reset();
}

inline void rev(){
r0 "= 1, swap(l, r);
}
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inline void inc(int d){

if (this == NIL) return;

wl +=d, w2 +=d, d0 += d;
}

inline void upd(){
w2 = max(l->w2, wl, r->w2);
}

inline void rls(){
//if (this == NIL) return;
if (r0){
l->rev(), r->rev();
r0 = 0;
}
if (d0){
1->inc(d0), r->inc(d0);
do = 05

1
/] TeEE

inline int sgn(){return p->l==this?0:p->r==this?1:-1;}

inline void setc(int d,node*x){c[d]=x,px=this;}

inline void rot(int d){

node ¥y = p, *z = py; if (~y->sgn()) z->setc(y->sgn(), this); else p = z;

y->sete(!d, c[d]), setc(d, y), y->upd();

}

inline void rot(){rot(!sgn());}
inline void zag(){rot(0);}
inline void zig(){rot(1);}

/] TR
inline void fix(){if(~sgn()) p->fix(); rls();}

/1
inline node* splay(){
fix(); while (~sgn()) rot(); upd();
return this;
}
/*/
inline node* splay(){
fix(); while (sgn() !=-1){
node *y = p, *z = py; if (y->sgn() ==
if (z>1 == y){
if (y->1 == this) y->zig(), zig();
else zag(), zig();
telse{
if (y->r == this) y->zag(), zag();
else zig(), zag();

}
upd();
return this;

y//

inline node* acs(){
node *x = this, *y = NIL; do{
x->splay();
rx =y, x->upd();
y =X, X = PX;
} while (x != NIL);
return splay();

-1){ rot(); break;}
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98 }
99
100 node* rt(){node* x; for (x = acs(); x->rls(), Ix != NIL; x = Ix); return x->splay();}
101 node* ert(){acs()->rev(); return this;}
102
103
104 void Link(node *x){
105 if (rt() == x->rt()){
106 puts(”-17);
107 }
108 else {
109 ert(), p = x;
110 }
111 }
112
113 void Cut(){
114 acs(); I->p =1 = NIL;
115 }
116
117 void Cut(node* x){
118 if (this == x || rt() != x->r1t()){
119 puts(”-17);
120
121 else {
122 ert(), x->Cut();
123 }
124 }
125
126 void Query(node* x){
127 if (rt() = x->rt()){
128 puts(”-17);
129
130 else {
131
132 x->ert(); OT(acs()->w2);
133
134 /*acs(); node *y = NIL; do{
135 x->splay(); if (px == NIL) OT(max(rx->w2, x->wl, y->w2));
136 rx =y, x->upd();
137 y = X, X = pX;
138 } while (x != NIL);*/
139 }
140 }
141
142 void Modify(node *x, int d){
143 if (rt() = x->1t()){
144 puts(”-17);
145 }
146 else {
147
148 x->ert(); acs()->inc(d);
149
150 /*acs(); node *y = NIL; do{
151 x->splay(); if (px == NIL) rx->inc(d), x->wl += d, y->inc(d);
152 rx =y, x->upd();
153 Yy =X, X = PX;
154 } while (x != NIL);*/
155 }
156
157} *NIL, *T[NJ;
158
159  int hd[N], suc[M], to[M];
160 int n;
161 #define aa to[i 1]
162  #tdefine bb toli]
163  #define v bb
164 inline void dfs(int u){
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165 REP_ G(i, u) if (T[v]->p == NIL){

166 T[v]->p = Tu], dfs(v);

167 }

168}

169

170} using namespace LCT;

171

172 int main(){

173

174  #ifndef ONLINE JUDGE

175 freopen(”in.txt”, ’r”, stdin);

176 //freopen(”out.txt”, "w”, stdout);

177  Fendif

178

179 NIL = new node(); REP_1(i, N) TJi] = new node();
180

181 while (~scanf(”%d”, &n)){

182

183 REP_1(i, n) T[i]->reset();

184 memset(hd+1, 0, sizeof(int)*n);

185

186 // Initializing Phase

187 FOR_C(i, 2, n << 1){

188 RD(aa, bb);

189 suc[i] = hd[aa], hd[aa] = i++;

190 suc[i] = hd[aa], hd[aa] = i;

191 }

192

193 REP_1(i, n) RD(T[i]->w1);

194 T[1]->p = T[1], dfs(1), T[1]->p = NIL;
195

196 //Interaction Phase

197 int a, b, cmd; Rush{

198 RD(cmd, a, b); if (cmd == 1) T[a]->Link(T[b]);
199 else if (cmd == 2) T[a]->Cut(T[b));
200 else if (cmd == 3) T[b]->Maodify(T[RD()], a);
201 else T[a]->Query(T[b]);

202 }

203

204 puts(””);

205 }

206}

7.3.2 SPOJ QTREE. Query on a tree

const int N = int(led4) + 9, M = 2 * N;
struct node{

static node *NIL; node *c[2], *p;
int w0, wl;

0~ O Uk WD

F#define NIL node::NIL
#define 1 ¢[0]

#define r c[1]

#define Ix x->1
#define rx x->r
#define px x->p
#define ly y->1
#define ry y->r
#define py y->p

= e e e e e e
0O ULk W= OO

void reset(int v = 0){
l=r=p=NIL;
wl =wl = v;

N =
o ©
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}

node(int v = 0){
reset();

void upd(){
wl = max(l->wl, w0, r->wl);
}

int sgn(){return p->l==this?0:p->r==this?1:-1;}
void setc(int d,node*x){c[d]=x,px=this;}

void rot(int d){
node*y=p,*z=py;if(~y->sgn())z->setc(y->sgn(),this);else p=z;
y->sete(d,c[!d]),sete(!d,y),y->upd();

void rot(){rot(sgn());}

node* splay(){
int a,b;while(~(a=sgn())){
if(~(b:((p)—>sgn())))(aAb?this:p)—>rot(a),rot(b);
else rot(a);
}
upd();
return this;

}

node* acs(){
node *x = this, *y = NIL; do{
x->splay();
rx =y, x->upd();
y =X, X = PX;
} while (x != NIL);
return splay();

}

void query(node *x){
acs(); node *y = NIL; do{
x->splay(); if (px == NIL) OT(max(y->wl, rx->wl));
rx =y, x->upd();
Y =X, X = px;
} while (x != NIL);
splay();

void modify(int w){
splay(); w0 = w;

} *NIL, *T[NJ;

int hd[N], suc[M], to[M], ww[N], id[N], n;
#define aa to[i 1]

#define bb toli]

#define w wwl[i/2]

#define v bb

inline void dfs(int u){

REP_ G(i, u) if (T[v]->p == NIL){

} T[v]->w0 = w, id[i/2] = v, T[v]->p = T[u], dfs(v);
}

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, 7r”, stdin);
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//freopen(”out.txt”, "w”, stdout);
#endif
NIL = new node(); REP(i, N) T[i] = new node();
Rush{
RD(n); fill(hd+1, hd+n-+1, 0);
for (int i=2;i<n<<1;){
RD(aa, bb, w);
sucli] = hd[aa], hd[aa] = i++;
sucli] = hd[aa], hd[aa] = i++;
REP_1(i, n) T[i]->reset();
T[1]->p = T[0]; dfs(1); T[1]->p = NIL;
char ¢cmd[10]; int x, y; while (1){
RS(cmd); if (cmd[0] == 'D’) break; RD(x, y);
if (cmd[0] == "Q’) T[x]->query(T[y]);
else T[id[x]]->modify(y);
}
}

7.3.3 SPOJ QTREE4. Query on a tree IV

const int N = int(1e5) + 9, M = 2 * N;

int _ 2nd(multiset<int>& S){
multiset<int>::reverse iterator it = S.rbegin(); ++it;
return *it;

}

namespace LCT{
struct node{

static node *NIL; node *c[2], *p; multiset<int> s0, s1;
int dd, d0, wO0; int ls, rs, ms; bool r0;

#define NIL node::NIL
#define 1 ¢[0]

#define r ¢[1]

#define Ix x->1
F#define rx x->r
##define px x->p
#define ly y->1
#define ry y->r
#define py y->p

void reset(int v = 0){
l=r=p=NIL; d0 = dd = 0;
w0 = v, Is = rs = ms = -INF; CLR(s0, s1); s0.insert(-INF); s0.insert(-INF); sl.insert(-INF);
r0 = 0;

}

inline node(){
reset();
}

inline void rev(){
r0 "= 1; swap(l, r); swap(ls, rs);
}
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38

39 #define w3 (*sl.rbegin())

40 #define w2 (*s0.rbegin() + _2nd(s0))
41  #define wl (*s0.rbegin())

42
43 inline void upd(){
44 dd = 1->dd + d0 + r->dd; int m0 = max(w0, wl), ml = max(m0, I->rs+d0), mr = max(m0, r->Is);
45 Is = max(l->1s, ->dd+d0+mr), rs = max(ml4r->dd, r->rs);
46 ms = max(l->ms, I->rs+d0+mr, max(w2, w3, w0?-INF:m0), ml+r->ls, r->ms);
47 }
48
49 inline void rls(){
50 J¥if (r0){
51 l->rev(), r->rev();
52 0 = 0;
53 P/
54 }
55
56 inline int sgn(){return p->l==this?0:p->r==this?1:-1;}
57 inline void setc(int d,node*x){c[d]=x,px=this;}
58
59 inline void rot(int d){
60 node*y=p,*z=py;if(~y->sgn())z->setc(y->sgn(),this);else p=2z;
61 y->sete(d,c[!d]),sete(!d,y),y->upd();
62
63 inline void rot(){rot(sgn());}
64
65 inline void fix(){if (~sgn()) p->fix(); rls();}
66 /*
67 inline node* splay(){
68 fix();while (~sgn()) rot(); upd();
69 return this;
70 }
7%/
72
73 inline node*splay(){
74 fix();int a,b;while(~(a=sgn())){
75 if(~(b=(p->sgn())))(a”b?this:p)->rot(a),rot(b);
76 else rot(a);
T
78 upd();
79 return this;
80 }
81
82 inline node* acs(){
83 node *x = this, *y = NIL; do{
84 x->splay();
85 if (y != NIL) x->s0.erase(x->s0.find(y->Is)), x->sl.erase(x->sl.find(y->ms));
86 if (rx != NIL) x->s0.insert(rx->1s), x->s1.insert(rx->ms);
87 rx =y, x->upd();
88 Yy = X, X = DX;
89 } while (x != NIL);
90 return splay();
91 }
92
93 inline node* rt(){node* x; for (x = acs(); x->1ls(), Ix != NIL; x = Ix); return x->splay();}
94 inline node* ert(){acs()->rev(); return this;}
95
96 void link(node *x){
97 acs(); p = x; x->s0.insert(ls), x->sl.insert(ms); //x->upd();
98 }
99
100 void cut(){
101 acs(); I->p = NIL, 1 = NIL;
102 }
103
104 void cut(node* x){
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ert(), x->cut();

}

void tog(){
acs(); w0 = w0 ? 0 : -INF; //upd();
}

} *NIL, *T[N];

int hd[N], suc[M], to[M], ww[N], n;
#define aa to[i"1]

#define bb toli]

#define w wwli/2]

#define v bb

inline void dfs(int u){
REP_G(i, u) if (T[v]->p == NIL){
T[v]->p = T[u], T[v]->d0 = w, dfs(v);
T[u]->s0.insert(T[v]->1s); T[u]->sl.insert(T[v]->ms);
}
TTu]->upd();

}

} using namespace LCT;
int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

NIL = new node();
//REP(i, N) T[i] = new node();

while (~scanf(”%d”, &n)){

//REP__1(i, n) T[i]->reset();
FOR_1(i, 0, n) T[i] = new node();

//fll(hd+1, hd+n-+1, 0);
FOR_C(j, 2, n << 1){
RD(aa, bb); RDD(w);
sucli] = hd[aa], hd[aa] = i++;
suc[i] = hd[aa], hd[aa] = i;

}
T[1]->p = T[0]; T[1]->d0 = 0; dfs(1); T[1]->p = NIL;
Rush{
switch(RC()){
case 'A’:
T[1]->splay();
if (T[1}->ms < 0) puts(”They have disappeared.”);
else OT(T[1]->ms);
break;
default:
TIRD()]->tog();
}
}

7.3.4 SPOJ QTREES5. Query on a tree V
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static node *NIL; node *c[2], *p; multiset<int> s;
int sz, w0; int ls, rs;

[#define]
void reset(){

l=r=p=NIL; sz =0;
w0 = Is = rs = INF; CLR(s); s.insert(INF);

}

inline node(){
reset();

}

inline void upd(){
sz = 1->sz + 1 + r->sz; int m0 = min(w0, *s.begin());
Is = min(1l->1s, I->sz+1+min(m0, r->1s));
rs = min(r->rs, r->sz+min(mo0, I->rs+1));

}HERE (R

inline node* acs(){

if (y != NIL) x->s.erase(x->s.find(y->1s));
if (rx != NIL) x->s.insert(rx->Is);

}

void tog(){
acs(); w0 = w0 7 0 : INF;

}
int Query(){

acs();

return rs == INF 7 -1 : rs;
}

7.3.5 SPOJ QTREEG6. Query on a tree VI

const int N = int(1e5) + 9, M = 2 * N;
struct node{

static node* NIL; node* c[2],* p;
bool r0; int d0, wO;

#define NIL node::NIL
#define 1 ¢[0]

#define r c[1]

#define Ix x->1
F#define rx x->r
##define px x->p
#define ly y->1
#define ry y->r
#define py y->p

void reset(){
l=r=p=NIL;
d0 =10 =0, w0 =1;

node(){
reset();
}
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void rev(){
r0 "= 1, swap(l, r);
}

void inc(int d){
if (this == NIL) return;
w0 +=d, d0 +=d;

}
void upd(){
}
void rls(){
if (r0){
l->rev(), r->rev();
r0 = 0;
}
if (d0){
l->inc(d0), r->inc(d0);
d0 = 0;
}
}

int sgn(){return p->l==this?0:p->r==this?1:-1;}
void setc(int d,node*x){c[d]=x,px=this;}

void rot(int d){
node*y=p,*z=py;if(~y->sgn())z->setc(y->sgn(),this);else p=2z;
y->sete(d,c[!d]),sete(!d,y),y->upd();

void rot(){rot(sgn());}
void fix(){if (~sgn()) p->fix(); rls();}

node* splay(){
fix();int a,b;while(~(a=sgn())){
if(~(b:((p)—>sgn())))(aAb?this:p)—>rot(a),rot(b);
else rot(a);

upd();
return this;

}

node* acs(){
node *x = this, *y = NIL; do{
x->splay();
rx =y, x->upd();
Y =X, X = pX;
} while (x != NIL);
return splay();

}

node* rt(){node* x; for (x = acs(); x->rls(), Ix != NIL; x = Ix); return x->splay();}

node* ert(){acs()->rev(); return this;}
void link(node *x){

splay(); x->acs(); p = x; x->inc(w0);
}

void cut(){
acs(); I->inc(-w0); 1->p = NIL, 1 = NIL;
}

int query(){
node *x = rt()->r; for(; x->rls(), Ix I= NIL; x = Ix);

CMU_ xiaodao

55



92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
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

U W N

return x->w0;
} *NIL, *T[2][N]; int col[N], fa[N];
#define TT(u) T[col[u]][u]

void Toggle(int u){

TT(u)->cut(); collu] "= 1;
: TT(u)->link(T[col[u]][fa[u]]);
int hd[N], suc[M], to[M], n;

#define aa to[i 1]
#define bb to[i]
#define v bb

inline void dfs(int u){
REP_G(i, u) if (TT(v)->p == NIL){
TT(v)->p = Tlcol[v]][fa[v] = u], dfs(v);
T[col[v]][u]->w0 += TT(v)->w0;

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

NIL = new node();
while (~scanf(”%d”, &n)){
FOR_1(i, 0, n) T[0][i] = new node(), T[1][i] = new node();
for (int i=2;i<n<<1;){
RD(aa, bb);

suc[i] = hd[aa], hd[aa] = i++;
suc[i] = hd[aa], hd[aa] = i++;

}
TT(1)->p = Tlcol[1]][0]; dfs(1);
int _, u; Rush{
switch(RD(__, u)){
case 0:
OT(TT(u)->query());
break;
default:
Toggle(u);
}
}

7.3.6 SPOJ QTREE7. Query on a tree VII

const int N = int(1le5) + 9, M =2 * N;
namespace LCT{

struct node{
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static node *NIL; node *c[2], *p; multiset<int> s;
bool r0; int w0, wl;

##define NIL node::NIL
#define 1 ¢[0]

#define r ¢[1]

#define 1x x->1
#define rx x->r
F#define px x->p
#define ly y->1
#define ry y->r
#define py y->p

void reset(){
1 = r = p = NIL; CLR(s); s.insert(-INF);
r0 = 0; w0 = wl = -INF;

}

node(){
reset();

}

void rev(){
r0 "= 1; swap(l, r);
}

void upd(){
wl = max(l->wl, w0, r->w1, *s.rbegin());

}
void rls(){
if (r0){
l->rev(), r->rev();
r0 = 0;
}
}

int sgn(){return p->l==this?0:p->r==this?1:-1;}
void setc(int d,node*x){c[d]=x,px=this;}

void rot(int d){
node*y=p,*z=py;if(~y->sgn())z->setc(y->sgn(),this);else p=z;
y->sete(d,c[!d]),sete(!d,y),y->upd();

void rot(){rot(sgn());}
void fix(){if (~sgn()) p->fix(); rls();}

node* splay(){
fix();int a,b;while(~(a=sgn())){
if(~(b:((p)->sgn())))(aAb?this:p)—>r0t(a),rot(b);
else rot(a);
}
upd();
return this;

}

node* acs(){

node *x = this, *y = NIL; do{
x->splay();
if (y != NIL) x->s.erase(x->s.find(y->wl));
if (rx != NIL) x->s.insert(rx->w1);
rx =y, x->upd();
y =X X=PX

} while (x != NIL);

return splay();
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node* rt(){node* x; for (x = acs(); x->rls(), Ix != NIL; x = Ix); return x->splay();}

node* ert(){acs()->rev(); return this;}

int query(){

node *x = rt()->r; //for(; x->rls(), Ix |= NIL; x = Ix);

return x->wl;

}

void modify(int w){
acs(); w0 = w;
}

void cut(){
acs(); ->p = NIL, 1 = NIL;
}

void link(node *x){
splay(); x->acs();
p = x; x->1 = this;

}

} *NIL, *T[2][N]; int col[N], fa[N];
#define TT(u) T|[col[u]][u]

int hd[N], suc[M], to[M], n;
#define aa to[i 1]

#define bb toli]

#define v bb

inline void dfs(int u){
REP_G(i, u) if (T'T(v)->p == NIL){
TT(v)->p = T[col[v]][fa[v] = u], dfs(v);
T[col[v]][u]->s.insert(TT(v)->wl);

y TT(u)->upd();

inline void Toggle(int u){
TT(u)->cut(); colfu] "= 1;
} TT(u)->link(T[col[u]][fa[u]]);

inline void Modify(int u, int w){
T[0][u]->modify(w), T[1][u]->modify(w);
} using namespace LCT;
int main(){
#ifndef ONLINE__JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);
F#endif
NIL = new node();
REP(i, N) T[0][i] = new node(), T[1][i] = new node();
while (~scanf(”%d”, &n)){
FOR__1(i, 0, n) T[0][i]->reset(), T[1][i]->reset();
RST(hd); FOR_C(i, 2, n << 1){

RD(aa, bb);
suc[i] = hd[aa], hd[aa] = i++;
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141 sucli] = hd[aa], hd[aa] = i;

142 }

143

144 REP__1(i, n) RD(col]i]);

145 REP_1(i, n) T[1][i]->w0 = RDD(T[0][i]->w0);
146

147 TT(1)->p = T[col[1]][0]; dfs(1);
148 T[col[1]][0]->s.insert (TT(1)->w1l);
149

150 int _, u; Rush{

151 switch(RD(_, u)){

152 case 0:

153 OT(TT(u)->query());
154 break;

155 case 1:

156 Toggle(u);

157 break;

158 default:

159 Modify(u, RDD());
160 }

161 }

162 }

163}
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Chapter 8
A

8.1 HHEIOF (Knacpack)

8.2 HmKAFMEFFF (LIS)

template<class T> int LIS(int n, T* a){
VI b; b.PB(a[0]); FOR(i, 1, n){
if (b.back() < ali]) b.PB(al[i]);
else {
bllower bound(ALL(b), a[i]) - b.begin()] = alil;

}
}
return SZ(b);
}
//template<class T, class C = ___typeof less<T>()> int LIS(int n, T* a, C cmp = less<T>()){

template<class T, class C> int LIS(int n, T* a, C cmp){
vector<T> b; b.PB(a[0]); FOR(i, 1, n){
if (cmp(b.back(), a[i])) b.PB(ali]);
else {
b[lower_bound(ALL(b), ali], cmp) - b.begin()] = ali];
}
}

return SZ(b);
}

template<class T> int LISS(int n, T* a, int* pre, int& lst){
VI b; b.PB(0); pre[0] = -1; FOR(i, 1, n){
if (a[b.back()] < ali]) pre[i] = b.back(), b.PB(i);
else {
int 1 = 0, r = SZ(b); while (1 < r){
ntm=14r>>1;
if (albim]] < afi]) l = m + 1;

else r = m;

preli] =!r 7 -1 : b[r-1];
b[r] = i;

}
Ist = b.back();

return SZ(b);
}

//template<class T, class C = ___typeof less<T>()> int LISS(int n, T* a, int* pre, int& Ist, C cmp = less<T>()){
template<class T, class C> int LISS(int n, T* a, int* pre, int& Ist, C cmp){
VI b; b.PB(0); pre[0] = -1; FOR(i, 1, n){
if (emp(alb.back()], ali])) pre[i] = b.back(), b.PB(i);
else {
int 1 = 0, r = SZ(b); while (1 < r){
intm=14r>>1;
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if1 (cmp(alb[m]], a[i])) | = m + 1;
} b
preli] = Ir 7 -1 : b[r-1];
b[r] = i;
}
}

Ist = b.back();
return SZ(b);

}

8.3 mKALHLFFF (LCS)

8.4 figi (E.g.)
8.4.1 HDU 3919. Little Sheep
fHE#R (Brief description)

A9 (Algorithm Analysis)

oo BAMBEPHERS—ERSMN.. ERENEMNZ. . SRINETAFEAMLNFATUMER., . BT FYaiE
HFE. . MASHIEDABMHBERAEL. .. TERIRMLEREE... FIURTESRE.. dp[l][r][2] RIREEET 1 £.. AHET

r .. BYRIEREL/AiRRLHBIRME .. <o RESXOFENMIK. (ZRESH p133.

oo HRBHIFHERFEZREARBIFEINETH—E rmq... EAZEHS.. FILUEEELZ ST.. EEZRID .. HB—LMAH..

A A—ERE Lig e R SEBHRHER MO

const int N = 2009, LN = 14;

int ST[LN][N], dp[N][N][2];
int A[N], n, k, nn;

inline int rmq(int 1, int r){

r=nn-r; int lv = 1g2(r-1);

return max(ST[lv][l], ST[lv][r-(1<<1v)]);
}

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif
while (~scanf(”%d%d”, &n, &k)){

int s = 0; REP(i, n) s += RD(A[i]); nn = n-(2*k+1); ++k;
REP(i, nn) ST[0][i] = A[k+i];
for (intlv=1; 1(lv) <nn;Iv ++ ){

for (inti=0;i+ _1(lv) <=nn;i++)

ST[v][i] = max(ST[lv-1][i], ST[Iv-1][i + _1(lv-1)]);

FLC(dp, 0x3f), dp[0][0][0] = dp[0][0][1] = 0;
FOR_ 1(len, 1, nn) FOR_1(1, 0, len){

int r = len - 1;

if (1) dp[l][r][0] = min(dp[l-1][r][0] 4+ rmq(I-1, r), dp[l-1][r][1] + len * rmq(l-1, r));
if (r) dp[l][r][1] = min(dp[l][r-1][1] 4+ rmq(], r-1), dp[l][r-1][0] + len * rmq(l, r-1));

int f = INF; FOR_ 1(1, 0, nn){
int r =nn - 1
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REP(t, 2) checkMin(f, dp[l][z][t]);
}

OT(s + f);
}
}

8.4.2 RFEKLQEFFF (CLCS)
falif (Brief description)

47 (Analysis)

1. B%iIAiR LCS 5 CLCS W% &,

« o CLCS ZA 4L LCS B8, . AILUBETERANRIIEZ4 n D - « MMES CLCS KEMMEIMA LCS. » -

o o CLCS Itk LCS K%, . RIAFTLUE T #EE offset « » F LCS 33K CLCS. . #—. . REKEFE—EM offset BLIT
To o

2. 1R

. LCS IARRE Gnm (HRAIKEE) LHWRERE. . » (o o XWAUBEATAY Al] == B[j] B, - M dp[i-1][j-1] + 1 &
BLEREM. o o HBAOMIEAK G2nme o o ABABRKEE offset . . FHESHTHBRZEANRE LE—ZF. -

oo o BRATMEBBERZEZAUEEFA. . . REWAFIAR?

3. lowerest shortest path tree. o o
o o o ATMRRE—ITHRME. . NN ATEEN. . - RIVREREREEER . .
o o BIEMBR—IT. . ERSREBRENESHEIRAEIERT. - o

4. rerooto o o
oo o AAXAIMRAHNLRR. « KENFESEAETK. « « (N TH «

o solved. o

const int dx[] = {0, -1, -1};
const int dy[] = {-1, -1, 0};

const int N = 1509;
char A[2*N], BIN]; int dp[2*N][N], p[2*N][N];

int n, m;

int les(int o){
inti=n+o,j=m,d,res=0;
while (i = o && j){

if ((d = p[i][j]) == 1) ++res;
i += dx[d], j += dy[d];
}

return res;

}

void reroot(int 0){
inti=o0,j=1;

while(j <= m && !p[i][j]) ++j; if (j > m) return;
pli++]i] = 0;

while (i <= 2*n && j < m){
if (pli][i] == 2){
pli++][j] = 0;

else if (pli[i+1] == 1){
) pli++][+-+i] = 0;
else{

++is
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}
}
| while (1< 2% ] = 2) i1 =
int cles(){
REP_2_1(i, j, 2*n, m){
if (A[i] == B[j]) dpli][j] = dp[i-1]}-1] + 1;
else dpli] [j] = max(dpl[i-1][j], dp[i][j-1]);
if (dp[i][j] == dpli][}- 1}) HJ] = 0;
else if (Afi] == B[j] && dpli][j] == dp[i-1][}-1] + 1) p[i]li] = 1;
else plil[j] = 2;
}
int res = 0; REP(i, n){
checkMax(res, les(i));
reroot(i);
}
return res;
}
int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

while (~scanf(”%s %s”, A+1, B+1)){
n = strlen(A+1), m = strlen(B+1);
REP_1(i, n) An+i] = A[i]; A[2*n+1] = 0;
int res = cles(); reverse(B+1, B4+m+1); checkMax(res, cles());
OT(2*res);

8.4.3 Codeforces Round #207 Problem D. Bags and Coins
& B ik

& n NMESBIHRIK, ERERRVEFA s..

HEHUABNE S AR FRBEME R ai.

BRoH

const int N = int(7e4) + 9;

uint dp[2][(N>>5)419]; int p[N]; bool rt[N];
int A[N], n, s; PII B[NJ;

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”print.txt”, "w”, stdprint);

#endif

RD(n, s); REP_1(i, n) B[i] = MP(RD(A[i)), i);
sort(B+1, B4+n+1, greater<PII>());
s -= B[1].4i; if (s < 0){puts(”-17); exit(0);}

int nn = s/32 4 1; uint *cur = dp[0], *prv = dp[1]; cur[0] = 1,
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FOR_1(j, 2, n){
swap(cur, prv); memcpy(cur, prv, sizeof(int)*nn);
int ol = B[i].i >> 5, 02 = B[i].fi & 31;

REP(ii, nn-o1){
curlii+ol] |= prvl[ii] << 02;
if (02) curlii+ol+1] |= prv[ii] >> (32-02);

}

REP(ii, nn){
for (uint s=curlii] prvlii];s;s =low_ bit(s)){
uint j = low__idx(s);
pl(ii<<b)+j] = Bli].se;

}
if (p[s]) break;
}
if (s && !p[s]){puts(”-17);exit(0);} do{

rtfpls]] = 1;
Ywhile (s -= A[p[s]]);

RST(p); int ii = B[1].se; FOR__1(i, 2, n) if (Irt[B[i].se]){
plii] = Bli].se, ii = B][i].se;

}

REP_1(i, n){
if (p[i]) printf("%d 1 %d\n”, A[i]-A[p[i]], p[i]);
else printf(”%d 0\n”, Ali]);

}

}
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Chapter 9
#uL

9.1 fE (E.g.)

9.1.1 HDU 4507. FFRIIHEF—IR 7 THE
falif (Brief description)

K[, 1]
WR—NEHUHFETEINFHZ—, BARMNMMREXNERMTER—
1, BYPR—{IET;
2 BEHE—MERNMZTHELKE;
3v BTMEBYETHERE;

MERERT . FEEMEE—EXEBAMTILTXPEFHFHEM.

437 (Analysis)

const int N = 20;
int FO[N][2][7][7], F1[N][2][7][7], F2IN][2][7][7); /// RE&LIT, 7 &AL, K5..
int Pow10[N]; int a[N], n;

#define v0 n-1, 7|[i==7, (s+i)%7, (m*10+i)%7, 0
#define v1 n-1, _7|[i==7, (s+i)%7, (m*10+i)%7, 1

int fO(int n, bool _7, int s, int m, bool b){
if (n<0) return 7 || !s || 'm;
if (b){
int res = 0; int up = a[n], i;
REP__N(i, up) INC(res, f0(v0));
INC(res, f0(v1));

return res;
}
else {
int &res = FO[n][__7][s][m];
if (res == -1){
res = 0; int up = 10, i;
REP_N(i, up) INC(res, f0(v0));
}
return res;
}

}
#define x pdt(Powl10[n], i)

int f1(int n, bool _7, int s, int m, bool b){
if (n<0) return 0;
if (b){
int res = 0; int up = a[n], i
REP_ N(i, up) INC(res, sum(f1(v0), pdt(f0(v0), x)));
INC(res, sum(f1(v1), pdt(fo(vl), x)));
return res;
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}
else {
int &res = F1[n][_7][s][m];
if (res == -1){
res = 0; int up = 10, i;
REP_N(i, up) INC(res, sum(f1(v0), pdt(f0(v0), x)));
}

return res;

}

int f2(int n, bool __7, int s, int m, bool b){

if (n<0) return 0;
if (b){
int res = 0; int up = a[n], i
REP_N(i, up) INC(res, sum(f2(v0), pdt(f1(v0), x, 2), pdt(f0(v0), x, x)));
INC(res, sum(f2(v1), pdt(fl(vl), x, 2), pdt(f0(vl), x, x)));
return res;
}
else {
int &res = F2[n][_7][s][m];
if (res == -1){
res = 0; int up = 10, i;
REP_N(i, up) INC(res, sum(f2(v0), pdt(f1(v0), x, 2), pdt(f0(v0), x, x)));
}
return res;
}
}
#undef x
int s2(LL x){

int a = x % MOD, b = (x+1) % MOD, ¢ = (2*x+1) % MOD;
return pdt(a,b,c, I(6));

}

int f(LL x){

if (x) return O;
n = 0; int s = s2(x); while (x) aln++] = x % 10, x /= 10;
return dff(s, f2(n-1, 0, 0, 0, 1));

}

int main(){

#ifndef ONLINE JUDGE

freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);
F#endif
Pow10[0] = 1; FOR(i, 1, N) Pow10[i] = pdt(Pow10[i-1], 10);
FLC(F0, F1, F2, -1);
Rush{
LL L, r; RD(l, r);
OT(dff(f(r), £(1-1)));
}
}

9.1.2 Divisibility
{8 (Brief description)

o BE—D n-HE Grid, BMERREE, BH “TR” MAERLBHREN. RLe%ER 0.
o o R—NTHEMA, THEH P BERIELEH.
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(n<8 1<P<20..)

47 (Analysis)

. EFRR B —H N ERR— P #HEIER. . . . PBATRBSNBERYE P BRMEBMNAFT 0.
o o o TR subtask AJLAA#L DP. »

oo o MEB—NEE., HEEBRTLIE. . . IEFHEREE. .

oo BEATHEXE “RE” BEALNR—IME. . EERSESE. - ~ o o

K& f(c, 1, s, b)FRIR:
o o o HEAIERE c ML, BrifEnE. - EPHMAs. . RERESEER D FHHEFREE. .

const int N = 8 M = 70, PP = 20;
LL 1o[N], hi[N]; int bound[N][M];
int flag[M][N][PP][1<<N], flags;

int memo[M][N][PP][1<<NJ;

int n, P, nn;

#define bb (b & ~(i<bound]r][c] ? _1(r) : 0))

int go(int ¢, int r, int s, int b){

if (r == n){
if (++c == nn) return 1;
r=20,s=0;

}

int &res = memo]c|[r][s]|[b];
i (faglc]r]fs] b] = fags){
flag[c][r][s][b] = flags, res = 0;
REP(i, P-s) if (I_1(b, r) || i <= bound|r][c]){
INC(res, go(c, r+1, s+i, bb));
}
}

return res;

}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

Rush{
RD(n, P); REP(i, n) RD(lo[i]);
LL maxv = 0; REP(i, n){
RD(hili]); if (lo[i] > hi[i]) swap(lol[i], hii]);
checkMax(maxv, hili]);
}

nn = 2; for (long long tmp = maxv; tmp; tmp /= P) ++nn;

int ans = 0; REP(mask, _1(n)){
REP(i, n){
LL x = _1(mask, i) ? lo[i] - 1 : hi[i];
DWN(j, nn, 0){
bound[i][j] = x % P;
x /=P;
}
}
+-+flags;
if (count_ bits(mask)&1) DEC(ans, go(0, 0, 0, _U(n)));
else INC(ans, go(0, 0, 0, _U(n)));
}
OT(ans);
}
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Chapter 10

10.1 fl&@ (E.g.)
10.1.1 POJ 2411. Mondriaan’s Dream

falif (Brief description)
B/E—D nxm W, BFEEZOMITE 12 ZRKIEBE.

const int hh = 11, ss = 1 << hh;
long long f[2][ss], d;

int h, w, up;

int i, p, q, s;

void dfs(int j, int ss){
while (s & 1<<j) j++;

if (j >=w)
ffpllss] += d;

else {
if (I(s & 3<<j)) dfs(j + 2, ss);
dfs(j + 1, ss | 1<<j);

}

int main(){
while (scanf(”%d%d”, &h, &w)==2 && h!=0){
if ((h*w)&1) printf(”0\n");
else {
memset(f, 0, sizeof(f)), up = 1 << w;
p=d=1,s = up, dfs(0, 0);

for (int i = 1;1 < h; i +4){
q=p,p=1-p;
memset (f[p], 0, sizeof(f[p]));
for (s =0;s < up;s ++)
i (fa][s]) d = fla)], s += up, dfs(0, 0), s -= up;

}
printf(”%I1d\n”, f[p][0]);

10.1.2 Game with Strings

falif (Brief description)

571 (Analysis)
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1
2
3

const int N = 20, C = 26;

int adj[2*N-1][C]; char str[N][N+1];
int dp[2*N-1][1<<N];

int n;
#define ss (s&adj[k][cc])

int f(int k, int s, int ¢){
int &res = dp[k][s];
if (res == INF){
if (k == 2*(n-1)) res = 0;
else {
if (k&1){
res = -INF; s |= s << 1;
REP(cc, C) if (ss){
checkMax(res, f(k+1, ss, cc));
}

else{
res = INF; s |=s << 1;
REP(cc, C) if (ss){
checkMin(res, f(k+1, ss, cc));
}

}
}
if (¢ == 0) ++res; else if (¢ == 1) --res;
J/cout << k << 77 << s << 7T << e << << res << endl;

return res;

}

int main(){

#ifndef ONLINE JUDGE

freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);
sendif

REP__C(i, RD(n)) RS(str[i]);

REP_2(i, j, n, n) if (i || j){
, adj[i-+j-1][str[i][il-"a] [= _1(1);

FLC(dp, 0x3f); int res = (0, 1, str[0][0]-’a’);
puts(res ? (res > 0 ? "FIRST” : "SECOND”) : "DRAW?”);

10.1.3 SRM 619 1000
falif (Brief description)

A #5 B # HEUNFHERIHINANEDRRES K MRRZESENERF. .. TBE A, B HHIKE n MFEFRHN
Rihvm oo BBEZLITE 2-H8 M.

47 (Analysis)

F5: £E A & B HERATE, FIRETIT... BARANA dp[N][N][3][3].. &5 [3][3] FRAMBREDRE ... MTEIZE
H— .. ftbi/E dp[N][N][3][3] MR R E M. . . BAMEML S X R ZHEENERR—MRERR .o REESE00. BEL

TEES: 1«9 ocooo

const int N = 109, M = 9;
map<PII, Int> dp[2]; int _b[5], b[5], p, q;
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void decode(int x){
REP(i, 4) bli] = x%4, x/=4;

int encode(){
int x = 0; DWN(i, 4, 0) x*=4,x+=Db]i];
return x;

}

void recode(){
MII H; int n = 0; FOR(i, 1, 5){
if (ICTN(H, _bli])) H[_bli]] = n++;
bli-1] = H[_b[i];
}
}

class SimilarSequencesAnother {
public:
int getCount(int n, int m){

p =0, q = 1; RST(b); CLR(dp[p]); dp[p][MP(1, encode())] = m;
b[3] = 1; dp[p][MP(1, encode())] = Int(m)*(m-1);

#define u (it->se)
#define v dp[p][MP(ss, encode())]

DO(m){
swap(p, q); CLR(dp[p]); ECH(it, dp[q]) if (u){
int s = it->fi.fi; decode(it->fi.se); CPY(_b, b); int upl = *max_ element(b, b+4)+1;
FOR 1 C_N(_b[4], 0, upl){
Int ¢c1 = _b[4] == upl ? m-upl : 1; recode();
int up2 = max(_b[4]+1, upl); FOR_1(a, 0, up2){
Int ¢2 = a == up2 ? m-up2 : 1; int ss = 0; REP(i, 9) if (_1(s, i)){
int x = i%3, y = i/3; REP(dx, 2) REP(dy, 3){
int xx = x+dx, yy = y+dy; if (xx > 2 || yy > 2) continue;
if (dx || a == _b[2-xx+yy]) ss |= _1(yy*3+xx);

if (ss) v += u*cl*c2;

}
}
}

Int res = 0; ECH(it, dp[p]){
decode(it->fi.se); if (!b[2] && !b[3]) res += u;
}

return res;

}
¥

10.1.4 2013-2014 ACM-ICPC, NEERC, Moscow Subregional Contest Problem J. Jigsaw Puz-
zle

Porax

&)X (Brief description)
BE n x m A (max(n, m) <= 6). EBEZLHIMHEBNBIASFR, FEEETESKEERE.

57 (Analysis)

PHTAEZRELL SRM 619 BY 1000, FA1a05E5485). .

BB

EERAT—NMEE, NREEAETEZKERE. BT ZoBERE I, HARBATLURESESE DPoo o

EEZE DP, sl ERLE—EBREEFAOER, 2 BRYIX—BHBERS.. PMORAHR, HFERK, ATUEEIAX
B mask, (FBE=). —#2 2%,
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BRI : MERIRS—1E 2% #, BEUHE.

Xmgooo

BMNEAMBNEZATEY, IAEMEAHTFEMNURS, AFERBHFREMEANE—FET. BREM 2° KEE,

RIRERBEMELN 1 g7, ZHMRA Fibnacci(m) #7 .

const int M = 6;

map<int, Int> dp[2]; VI adj[1<<M];
int p, q, n, m;

void dfs(int i, int s, VI &adj){
if (i == M) adj.PB(s);
else{
if (i-1>=0 && _1(s, i) && 1(s, i-1)){
dfs(i+1, s-_ 1(i)-_1(i-1), adj);
if (it1<m && _1(s, i41)) dfs(it1, s 1(i)-_1(i+1), adj);

}
else{

dfs(i+1, s, adj);
}

}

map<VI, int> H; VVI L; int h(VI &s){
if (ICTN(H, s)) H[s] = SZ(L), L.PB(s);
return His];

}

MII trans[1<<M];

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

RD(n, m); if (n < m) swap(n, m); REP(s, 1(m)){
dfs(0, s, adj[s]);
//cout << s << 77 << SZ(adjfs]) << 77 << endl;
//ECH(it, adj[s]) cout << *it << ” 7; cout << endl;

}

#define u (it->se)

#define v (dp[p][trans[s1][s0]])
#define s2 (*it)

#define s12 (_U(m) (s1]s2))

p =0, g = 1; dp[p|.clear(); VI s; s.PB(0); dp[p][h(s)] = 1; REP(i, n){
swap(p, q); dp[p].clear(); ECH(it, dp[q]){
int s0 = it->fi; REP(s1, _1(m)){
if (ICTN(trans[s1], s0)){

VI s; ECH(it, L[s0]) if (!(s1&s2)) s.insert(s.end(), ALL(adj[s12])); UNQ(s);

CMU_ xiaodao

78



50
51
52
53
54
55
56
57
58

trans[s1][s0] = h(s);
}
vV +=u;
}
}
}

Int z = 0; ECH(it, dp[p]) if (SZ(L[it->fi]) && !L[it->fi][0]) z += u; OT(2);
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Chapter 11
‘HE

11.0.5 Facebook HackerCup 2013
falif (Brief description)
HE—RW, INAERTXBEESHNKNXR. SRS EH. .. BBEZOMEENRSHR..
47 (Analysis)
O(n®), WRKEE + A& DP + oM
flu] [i: "R u AREFRIF, DF o =2F i MHF R

o #M4A flu][0] = 1o o o BAKEE—IZT. . BWESEY
ZEFMA—BIR v, . . RIuBFLE—RF fu] BE. . . KEEEFE i FIYRSE .

HEBET. -

MNFERE i UIANI®. « B TN v &EHMW. . ( Binom(i, j)

MNFEE i UMY, « B szlv] - j BN v LEFHH. . (Binom (sz[u-1-i, sz[v]-j) o o o
o o o AIUij] LEREE. . . BXBAIRIE—IEBEF. b o o

o o %ﬁg u<v:
o o M f[v][j..sz[v]) EBAILURERER j (9&m. - - -

oooo;vxﬁ(@%ﬁﬁ¢$§$j%ﬁ%)%%ﬁ%Mﬁu¢ooﬂwj§¢%ho
o o WERTRAE f[v][0.))e « ARLURMBEN j ¥R - »

const int N = 10009;
Int Fact[N], Factt|[N]; Int Binom(int n, int m){

return Fact[n] * Factt[m] * Factt[n-m];
}

bool 1e[N][N]; VI adj[N];
Int f[N][N], fu[N]; int sz[N];
int n;

#define v (*it)
#define b (fu[i-j]*Binom(i,j)*Binom (sz[u]-1-i,sz[v]-j))

void dfs(int u, int p = -1) {
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23

24 sz[u] = 1; ECH(it, adj[u]) if (v != p){

25

27

dfs(v, u), sz[u] += sz[v];

28 REP(i, sz[u]) f[u][i] = fufi] = 0; sz[u] = {[u][0] = 1;

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45}
46

ECH(it, adj[u]) if (v != p){
REP(i, sz[u]) fu[i] = f[u][i], f[u][i] = 0; sz[u] += sz[v];
if (le[u] [v]){
REP(i, sz[u]) REP(j, min(sz[v], i+1))
flu]fi] += (f[v][sz[v]] - f[v][j]) * b;
else{
REP(i, sz[u]) REP_ 1(j, min(sz[v], i))
flu]i] += V][] * b
}

DWN__1(i, sz[u], 1) f[u][i] = f[u][i-1]; f[u][0] = 0; REP__1(i, sz[u]) f[u][i] += f[u][i-1];

47  int main() {

48
49
50
51

Fact[0] = 1; REP_1(i, N-1) Fact[i] = Fact[i-1] * i; Factt[N-1] = _I(Fact[N-1]); DWN(,

//freopen(7in.txt”, 7r”, stdin);

52 freopen(”permutations.txt”,”r” stdin);
53 freopen(”out2.txt”,”w” stdout);

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68}

Rush{
REP_ C(i, RD(n)) CLR(adjli]);

int x, y, char ¢; DO(n-1){

RD(x), RC(c ) RD(y);
le[x][y] = ¢ == "<
leyl[x] = ¢ == ">
, adj[x].PB(y), adj[y].PB(x);

dfs(0); OT(£[0][n]);

, 1) Factt[i-1] = Factt[i] * i;
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11.1.2 HDU 3686. Traffic Real Time Query System
falif (Brief description)

KEFBRANEBTE, R, RAETEHLUREERA 1 MMM N, ERRE (N+1)/2, AJLUERAREE S

897535 —R tarjan BLAT SRR, RGBT :

47 (Analysis)

const int N = int(1le5) + 9, M = int(1e5) + 9, QN = int(led) + 9;

VI adj[N]; int cut[N], dep[N]; VII lca[N]; int ans[QN];
int dfn[N], low[N], tt, nn; stack<int> v_ sta, e_ sta;
int v_bj[N], e_bj[M];

int hd[N], prd[M*2], suc[M*2], to[M*2];

int n, m, q;

#define aa to[i 1]
#define bb to[i]
#define v bb

##define vis dfn

void del(int i){
if (i == hd[aa]) prd[hd[aa] = suc[i]] = 0;
else suc[prd[suc[i]] = prd[i]] = suc[i];

}

void add(int x, int y){
} adj[x].PB(y), adj[y].PB(x);

int new_ node(int x = 0){
cut[++nn] = x, CLR(adj[nn]);
return nn;

}

void tarjan_ bee(int u){
dfn[u] = low[u] = ++tt, v_sta.push(u); bool fb = 1;

REP_G(i, u){
e_sta.push(i/2), del(i"1);
if (Ivis[v]){

tarjan_ bee(v);
checkMin(low[u], low[v]);

#define uu v__bj[u]
if (low[v] >= dfn[u]){

if (fb) fb = 0, uu = new_ node(1);
add(uu, new_ node());

while (lv_sta.empty()){
int t = v_sta.top(), &tt = v_ bj[t]; v_sta.pop();
if (tt) add(tt, nn); else tt = nn;
if (t == v) break;

}

while (le_sta.empty()){
int t = e_sta.top(), &tt = e_bj[t]; e_sta.pop();
tt = nn;
if (t == i/2) break;

}
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}
}
else {

checkMin(low|[u], dfn[v]);
}

}

#undef v
#define v (*it)

namespace DSU{
int P[NJ;

int Find(int x){
return P[x] == x ? x : P[x] = Find(P[x]);

void Init(){
REP_1(i, nn) P[i] = i
}

} using namespace DSU;

void tarjan_lca(int u, int p = -1){
dep[u] += cut[u];

ECH(it, adj[u]) if (v != p){
dep[v] = deplu], tarjan_lca(v, u);

P[Find(v)] = u;
vis[u] = 1;
#undef v

#define v (*it).fi
#define id (*it).se

ECH(it, lca[u]) if (vis[v]){
int z = P[Find(v)};
ans[id] = dep[u] + dep[v] - 2*deplz]+cut[z];

}

#undef id
F#undef v
#define v bb

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

while (RD(n, m)){

RST(hd); FOR_1_C(i, 2, m << 1){
RD(aa, bb);
hd[aa] = prd[suc[i] = hd[aa]] = i, ++i;
, hd[aa] = prd[suc[i] = hd[aa]] = i;

RST(v_bj, vis), tt = nn = 0; REP__1(i, n) if (Ivis[i]){
CLR(v_sta, e_sta);
tarjan_ bee(i);
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REP_1(i, nn) CLR(lcali]); REP_C(i, RD(q)){
int x = e_bj[RD()], y = e_bj[RD()};
if (x ==y) ans|i] = 0;
else {
lca[x]. PB(MP(y, i));
} lcaly]. PB(MP(x, i));
}

Init(); RST(vis, dep); REP_1(i, nn) if (!vis[i]) tarjan_lca(i);
REP(i, q) OT(ansli]);

11.1.3 k-BFEHE

const int N = 1009;
int C[N][N], CC[N][N], cut[N], prd[N], suc[N], tmp[N];
int n, m, nn, n0, s, t, tt; int cc, K;

int PP[N], P[NJ;

inline void Make(int x){P[x] = x;}

inline int Find(int x){return x == P[x] ? x : P[x] = Find(P[x]);}

inline void Unionn(int x, int y){P[x] = y;}

inline void Union(int x, int y){int xx = Find(x), yy = Find(y); Unionn(xx, yy);}

inline void del(int x){prd[suc[prd[x]] = suc[x]] = prd[x];}
inline void rsm(int x){prd[suc[suc|prd[x]] = x]] = x;}

#define hd suc[0]

void Extract(int &s){
s = hd; REP_ L(i, suc[s], suc) if (cut[i] > cut[s]) s = i;
}

void Prim(){

REP_L(i, hd, suc) cut[i] = 0; tt = 0; DO(nn-1){
Extract(s); del(s); tmp[tt++] = s;
REP_L(i, hd, suc) cut[i] += CCJ[s]]i];

}

Extract(t); DWN(i, tt, 0) rsm(tmpl[i]); del(t);

}

bool Stoer_ Wagner(VI& I, VI& A, VI& B){

CI] I

REP(i, SZ(I)) FOR(j, i+1, SZ(I)) CC[I[i))[I[j]] = CC[I]][I[i]] =
i+1]] = 1[i], Make(I[i])

]
nn = SZ(I); I.PB(0); REP(i, nn) suc[l[i]] = I[i+1], prd[I[i+1
prd(hd = I[0]] = 0; I.pop_ back(); DO(nn-2){

Prim(), --nn; if (cutft] < K){
REP(i, SZ(1)) if (Find(I[i]) == Find(t)) A.PB(I[i]); else B.PB(I[i]);
return 1;
}
REP__L(i, hd, suc) CC[i][s] = CC[s][i] += CC]Jt][i]; Union(s, t);
}

Prim(); if (cutft] < K){
REP(i, SZ(1)) if (Find(I[i]) == Find(t)) A.PB(1][i]); else B.PB(I[i]);
return 1;

}

return 0;

I
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int keCC(VI &I){

if (SZ(I) <= 1) return SZ(I);
VI A, B; if (!Stoer_ Wagner(I, A, B)) return 1;

/*REP_2(i, j, SZ(A), SZ(B)){
int x = Ali], y = BJj];
., ClIb] = Clyld = 0;

return keCC(A) + keCC(B);
}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

while (~scanf(”%d%d%d”, &n, &m, &K)){

RST(C); DO(m){
int x, y; RD(x, y);
, ++C[y], ++Clylx;

VIT; REP_1(i, n) LPB(i);
OT (keCC(I));

11.2 fIE (e.g.)
11.2.1 ExRiG+

fAE#R (Brief description)

BE—ANEEE, BEZLELSAEET—NE

A9 (Algorithm Analysis)

BE

Bl E.

HRE LA ELLER—NRES B L. WA, 2K -SE. HTFE=HE, RELHEET—LEE, B4
AHE— AR FAERNTE LR 25— NS

EREHEN.

A R AE

5MER$EI% (External Link)

11.2.2 Mining Your Own Business
B (Brief description)
BE—NFTEEL, EEFERED...

A9 (Algorithm Analysis)

ocoo

5MEB$E % (External Link)

—E A AL — A e ?
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Chapter 12

AR ()

const int N = 100009, M = 1000009;
int bg[M], ed[M], to[M]; int D[N], P[N]; VI adj[N];
int n, m;

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

while (~scanf(”%d”, &n)){

m = 0; REP__1(u, n){
Dlu] = 0; DO(RD(P[u])){
RD(bg[m]); bg[m] *= 60; bg[m] += RD();
RD(ed[m]); ed[m] *= 60; ed[m] += RD();
} RD(to[m)); adj[u].PB(m++);
~Pluf;

}

#define arc adj[u][P[u]]
#define v to[arc]

VII res; priority__queue<PII, VII, greater<PII> > Q; FLC(D, 0x3f); int Dn = INF; while (~P[1]){
int u = 1; D[u] = bglarc], Q.push(MP(D[u], u)); while (!Q.empty()){
int u = Q.top().se; Q.pop();
for (;~P[u]&&D[u]<=bg[arc];--P[u]) if (D[v] > ed[arc]){
D[v] = ed[arc];
Q.push(MP(D[v], v));

}
}
if (D[n] != Dn){
Dn = D[nJ;
res.PB(MP(D[1], Dn));
}

}

OT(SZ(RVS(res))); ECH(it, res)
printf(”%02d:%02d %02d:%02d\n”, it->fi/60, it->f%60, it->se/60, it->se%60);

93



CMU_ xiaodao

94



0~ O Ui W N -

Chapter 13

& iR

13.1 s/MERK (MST)

FYIMRR: W T=(V,E) @ MST & Ve E, ¢’ ¢ E,w(e) <w(e). (LIS K1)

13.1.1 Prim

SRER (SERED . priority__queue<PII, VII, greater<PII> >. ER.
EMTHEZE, FEERER O(n?). O(nlogn) (ZXHEMHL) .

13.1.2 Kruskal
Bz, BERLLREE . HEE. process(), sorty &K

EMTRRE, MEERE O(nlogm). BANEN HiRthE5INERARE.
13.2 R

13.3 ERH

AEHESR 1 AERBNES.. BEREAZES K.
RAZEENMER, KERBZEMK. (Kruskal FIELR—i#lE.). ZF/MN 1 FREENHRNED (dfs1) » ME-MERERRE 1

o BABEIT —MERSIA KO BRNERR.. (FRERRMEERN) ERHE—PSEIEREA K &/ ERK, T
BEHIT K - KOOR “ETs/NRMERE ..

. HIMERUER oo ]’ wilu] A u EREIRESHILE (FTEAANZREED.. RERNN.) . MRER
dfs2 T&K.. FRSMSRRGESRERNEXENAMREMERS . mx(u], siful. .. WiEEF v FLFTEBRIE. . FERWRE

2 mx(u] - wlu] oo WEBNMER.. HEWESEK. . &R K- KORHA.. (ERBWZEEER 0.. WATEH break
o)

%\B?gﬁ\ ooo

SII P FE—MBRMAKHN Kruskal oo —NIHF del BIENFS

namespace DC__MSTY{
const int N = 109, M = 10 * N * N;

int hd[N], prd[M], suc[M], to[M], ww[M/2], m;
int P[N], mst, n;

#define aa toli™1]
#define bb toli]

inline void del(int i){
if (!prd[i]) prd[hd[aa] = sucli]] = 0;
else suc[prd[suc[i]] = prd[i]] = suc][i];

}

inline void dell(int i){
del(i), del(i"1);
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inline void add(int x, int y, int w){
ww[m>>1] = w, prd[hd[x]] = m, suc[m] = hd[x], hd[x] = m, tolm++] = y;
swap(x, y), prd[hd[x]| = m, suc[m] = hd[x], hd[x] = m, to[m++] = y;

inline void Make(int x){P[x] = x;}
inline int Find(int x){return P[x] == x ? x : P[x] = Find(P[x]);}
inline void Unionn(int x, int y){P[y] = x;}

struct Edge{
int x, y, w; Edge(int x, int y, int w):x(x),y(y),w(w){}
bool operator<(const Edge& r) const{return w < r.w;}
void process(){
int xx = Find(x), yy = Find(y); if (xx = yy){
mst += w, Unionn(xx, yy);
add(x, y, w);
}
}
}; vector<Edge> E;
void Kruskal(){
m = 2, RST(hd); mst = 0; SRT(E); REP__1(i, n) Make(i);
ECH(it, E) it->process();
}

bool vis[N]; int w1[N], mx[N], sw[N], si[N], uu;

#define v bb
#define w ww[i>>1]

void dfs1(int u){
vis[u] = 1; REP_ G(i, u) if (lvis[v]){
if (wllv] < wl[uu]) uu = v;
dfs1(v);
}
void dfs2(int u = 1){
vis[u] = 1; REP_ G(i, u) if (lvis[v]){
if (w > mx[u]) mx[v] = w, si[v] = i; else mx[v] = mx[u], si[v] = si[u];
sw[v] = mx[v] - wl[v]; dfs2(v);
}
#undef w
#undef v
int de_mst(int K){
Kruskal(); RST(vis); FOR_1(u, 2, n) if (lvis[u]){
uu = u, dfsl(u), --K; add(1, uu, wlfuu]), mst += wlfuul;
}
DO(K){
int dd = 0, ii, uu; RST(vis, mx); dfs2();
FOR_ 1(u, 2, n) if (sw[u] > dd){
dd = sw[u], ii = si[u], uu = w;
if (!dd) break;
mst -= dd, dell(ii), add(1, uu, wluu]);
}
return mst;
}
} using namespace DC_MST;

map<string, int> H;
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inline int h(string s){

if ('H[s]) H[s] = ++n;
return Hs;

}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”ou‘c.‘cxt’7 "w”, stdout);

F#endif

int mm; while (~scanf(”%d”, &mm)){
CLR(H, E); H["Park”] = 1; n = 1; FLC(w1, 0x3f); DO(mm){
string s1, s2; int w; cin >> sl >> 52 >> w;
int x = h(sl), y = h(s2); if (x > y) swap(x, y);
if (x == 1) checkMin(wly], w); else E.PB(Edge(x, y, w));
}

printf(”Total miles driven: %d\n”, dc_ mst(RD()));

13.4 WEE

SRM 584 FoxTheLinguist.cpp

BBk (Brief description)

coo B m MBS, FHEHE 0 R.. B—LRE.. BEEFW... (A, Bj,
#A.. LIS BIBEENEL j Kooo oo MTBIEEMEIL I K.. ELFEZ V..

X594 (Algorithm analysis)

oo ABBEREERITT 0o oo BHER.. EMESIHA [0, 9] —I—/\,ﬁoo oo AMIN—IRE
—&RMNA 0 W8

NA 0oo cooo REWNBMESHRT 0 UMIFR. . HER—
EEAHFZ—MESEREMR 4.

) BFER.. (R AIBE

i Boo BAZNT w

EERAESH 0 FK.. X
. MBIBHFERERN—ME

const int N = 500 * 2 + 9;

int GIN][N], Cur[N], fa[N], ww[N], bj[N]J;
int n, nn, mst;

void Gen(){
Cur[n++] = nn++;
}

void Del(int x){
} swap(Cur[x], Cur[--n]);

#define u Curl[i]
#define v Curlj]
#define uu bj[u]
#define vv bj[v]

bool Find(){
int _n =mn, _nn = nn; RST(fa); FLC(ww, 0x3f);

REP_2(i, j, n, n) if (i I=j && G[u][v] < ww[v])
falv] = u, wwly] = Gu[v]:

//REP(i, n) cout << wwlu] << ””; cout << endl;

bool found = 0; RST(bj), bj[0] = -1;
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FOR(i, 1, _n) if ('bj[u]){
int x = u; do{bj[x] = u, x = fa[x];} while (Ibj[x]);
if (bj[x] == w){

found = 1; do{bj[x] = nn, mst += ww(x = fa[x]];} while (bj[x] != nn);

Gen();

REP(i, _n) if (bj[u] < _nn) bj[u] = 0;
return found;

}

void Melt(){

REP(i, n) if (uu){ // Circle Canceling ...
REP(j, n) if (vv != uu){
if (vv) checkMin(G[uu][vv], G[u][v] - ww[v]);
, else checkMin(G[uu][v], G[u][v]);
}
else {
REP(j, n) if (vv){
, checkMin(G[u][vv], G[u][v] - ww[v]);

}

REP(i, n) if (uu) Del(i--);
}

#undef vv
#undef uu
#undef u
F#undef v

void dfs(int u = 0){
bj[u] = 1; REP(v, n) if (G[u][v] != INF && !bj[v]) dfs(v);
}

int AMST(){
RST(bj); dfs();
FOR(i, 1, n) if (!bj[i]) return -1;

REP(i, n) Cur[i] = i; nn = n, mst = 0;
while (Find()) Melt();

FOR(i, 1, n) mst += ww[Curli]];
return mst;

}

class FoxTheLinguist {
public:
int minimalHours(int _n, vector <string> courselnfo) {

n=_n *10 4+ 1; FLC(G, 0x3f); REP(i, _n){

G[0][i*10+1] = 0; REP__1(j, 9) checkMin(G[i*10+j+1][i*10+j], 0);

}

string s; s = accumulate(ALL(courselnfo), s);

REP(i, SZ(s)) if (s[i]J=="-"|| s[i]J==">" || s[i]==""") s[i] =" ’;

I

)

istringstream iss(s); for (string sl, s2, s3; iss >> sl >> s2 >> s3;){

int u = (s1[0]-’A") * 10 + (s1[1]-'0") + 1;
int v = (s2[0]-"A) * 10 + (s2[1]-°0") + 1;

int w = s3[0] * 1000 + s3[1] * 100 + s3[2] * 10 + s3[3] -

, checkMin(G[u][v], w);

return dMST();

07 * 1111;
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Chapter 14

LEC (Match)

14.1 Hungary

VI adj[N]; bool vy[N]; int py[N];

int n;

#define y (*it)
#define vis vy[y]

##define p pyly]
bool dfs(int x){

}

ECH(it, adj[x]) if (vy[y]){
vis = 1;
if ('p || dfs(p)){
p=x
return 1;
}
}

return 0;

14.2 KM-1

C

onst int N = 109;

DB WIN][N], Ix[N], ly[N], slack[N], delta; int p[N]; bool vx[N], vy[N];

int n;

void init(){

}

RD(n); REP_2(i, j, n, n) RD(WIi][j]);

F#define w(x, y) (Ix[x] + ly[y] - W[x][y])

bool dfs(int x){

}

vx[x] = true; REP(y, n) if (Ivy[y]){
if (Isgn(w(x, y))){
vy[y] = true; if(I~py][|dfs(p[y])){

ply] = x;
return true;
}
}
else {
checkMin(slack[y], w(x, y));
}

}

return false;
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void KM(){
FLC(p,

REP(x,

-1); RST(Ix, ly); REP_2(i, j, n, n) checkMax(1x[i], W[i][j]);

n){

fill(slack, slack+n, OO); while (1){

RST(vx, vy); if (dfs(x)) break;
DB delta = OO; REP(i, n) if (!vy[i]) checkMin(delta, slack][i]);
REP(i, n){

if (vx[i]) Ix[i] -= delta;

if (vy[i]) ly[i] += delta; else slack[i] -= delta,;

14.3 KM-2

const int N

= 109;

DB WIN][N], Ix[N], ly[N], slack[N]; int px[N], py[N], pxx[N], Q[N], op, cz; bool vx[N], vy[N];

int n;

#define w(x, y) (Ix[x] + ly[y] - W[x][y])

void add_ to_ tree(int x, int xx){
vx[Q[op++] = x] = true, pxx[x] = xx;

n) checkMin(slack[y], w(x, y));

FLC(pX) Py, _1)7 RST(IXa 1y)7
REP__2(i, j, n, n) checkMax(1x[i], W[i][j]);

REP(root, n){ // 1. Designate each exposed (unmatched) node in V as the root of a Hungarian tree.

int x, y; while (1){

RST(vx, vy), op = cz = 0;
add__to_ tree(x = root, -1);
REP_N(y, n) slackly] = w(x, y);

while (cz < op){ // 2. Grow the Hungarian trees rooted at the exposed nodes in the equality subgraph.
x = Qcz++]; REP_N(y, n) if (Isgn(w(x, y)) && vy[y]){
if (py[y] == -1) goto Augment;
vyly] = true, add__to_ tree(py[y], x);

}

DB delta = OO; // 3. Modify the dual variables Ix and ly as follows to add new edges to the equality subgraph.
REP(i, n) if (!vy[i]) checkMin(delta, slackl[i]);

REP(i, n){

if (vx[i]) Ix[i] -= delta;

f(

]
if (vy[i]) ly[i] += delta; else slack[i] -= delta;

assert(0); // !! Impossible Position !l.. No Perfect Matching found.

Augment: for (int t;x!=-1;x=pxx[x],y=t) // 4. Augment the current matching by flipping matched and unmatched edges along

REP(y,
}
void KM(){
}
¥
¥

the selected augmenting path.
t = px[x], pyly] = x, px[x] = y;
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14.4 EBC

Edmonds Blossom-Contraction Algorithm —fi% & & AL

const int dx[] = {-2, -2, -2, -2, -1, -1, -1, -1,-1,0,0, 1, 1,1, 1, 1, 2, 2, 2, 2},
dy[] = {-2,-1,1,2,-2,-1,0,1,2,-1,1,-2,-1,0, 1, 2, -2, -1, 1, 2};

const int NN = 15, N = NN*NN;

int P[N], F[N], B[N], Q[N], cz, op;
bool G[N][N], InB[N], inQ[N]; int mark[N], tot;

int n, s, t;

#define Pi P[i
#define pre F[Pi]

int lca(int u, int v){
+-+tot;
for (int i=u;i;i=pre){ i=BJ[i]; mark[i]=tot; }
for (int i=v;i;i=pre){ i=BJi]; if (mark[i]==tot) return i;}

}
void Bls(int u, int v){
int z = lca(u, v); RST(InB);

for (int i=u;Bli]!=z;i=pre){
if (B[pre]!=z) F[pre]=Pi; //3FRFMRIARTEINN S, BEHBFSF
InB[B[i]|=InB[B[Pi]]=1;

for (int i=v;Bli]!=z;i=pre){
if (B[pre]!=z) F[pre|=Pi; //[E1&
InB[BJi]]=InB[B[Pi]]=1;

if (Blu]!=z) Flu]=v; //ZEFEEMNXNEIAH X5 S Bk E Kz
if (B[v]!=z) F[v]=u;

REP_1(i, n) if (InB[B[i]]){
Bli]=z; if (linQli]){
Qlop++]=i;
inQli]=true; //EFEMMRAKIZE N P RE SO RIERELAN S, FIEERRBARBES

}

void Chg(){
int x,y,z=t; while (z){
y=Flz], x=Ply];
P[y]:Z, P[Z]:yv Z=X;

}

bool bfs(){

RST(F, inQ); REP_1(i, n) B[i] = i;
Q[cz=0]=s, op=1, inQ[s]=1;

while (cz < op){
int u = Qez++];
REP_1(v, n) if (G[u][v] && B[u]!=B[v] && P[u]!=v){
if (s==v || P[v] && F[P[v]]) Bls(u, v);
else if (IF[v]){
F[v] = u if (P[v]){
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70
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74
75
76
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78
79
80
81
82
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84
85
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87
88
89
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92
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Q[op++] = P[v];

inQ[PV]} = 1;
else{
t = v, Chg();
return 1;
}
}
}
}
return 0O;
}
int ebe(){
int z=0; RST(P); REP_1_N(s, n) if (IP[s]) if (bfs()) ++z;
return z;
}

char Map[NN][NN+1]; int nn, mm;

bool inGrid(int x, int y){
return x >= 0 && y >= 0 && x < nn && y < mm;
}

int Id[NN][NN];

int id(int x, int y){
//return x*mm-+y+1;
if (Mdpey)) 1dix]ly] = ++n
return Id[x][y];

}

void init(){
RD(nn, mm); REP(i, nn) RS(Mapli]); RST(Id, G); n = 0;

REP_ 2(i, j, nn, mm) if (Mapli][j] != "#"){
REP(d, 20){
int x =14 dx[d], y =j + dy[d];
if (linGrid(x, y) || Map[x|[y] == "#’) continue;
int a = id(i, j), b = id(x, y);
Gla][b] = 1;

}

bool ck(){
int m1 = ebc(); REP_2(i, j, nn, mm) if (Map[i][j] == "K’){
int x = id(i, j); REP_1(y, n) G[x][y] = G[y][x] = 0;

int m2 = ebc();
return ml != m2;

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, 7r”, stdin);
F#endif

Rush{
init(); printf(”Case #%d: 7, ++Case);
puts(ck() 7 ”daizhenyang win” : "daizhenyang lose”);
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Chapter 15

W& (Network FLow)

15.1 ®wKHi/=/DE
15.2 filz (E.g.)

15.2.1 POJ Open 1036. Gugle Seating
faliX (Brief description)

47 (Analysis)
S->HiK->#&F->HBK->T

const int N = int(5e5) + 9, M = 80*N;

int D[N], hd[N], suc[M], to[M], cap[M];

int n, m, s, t;

inline void add__edge(int x, int y, int ¢){
suc[m] = hd[x], to[m] = y, cap[m] = ¢, hd[x] = m++;
suc[m] = hdly], tom] = x, cap[m] = 0, hd[y] = m++;

}

inline void add__edgee(int x, int y, int ¢){

suc[m] = hd[x], to[m] = y, cap[m] = ¢, hd[x] = m++;
} suc[m] = hd[y], to[m] = x, cap[m] = ¢, hd[y] = m++;
#define v toli]

#define ¢ capli]
#define f cap[i~1]

bool bfs(){
static int Q[N]; int ¢z = 0, op = 1;
fill(D, D+n, 0), D[Q[0] = s] = 1; while (cz < op){
int u = Q[cz++]; REP_G(i, u) if (ID[v] && c¢){
D[Q[op++] = v] = D[u] + 1;
if (v ==t) return 1;
}
}
return 0;

}

LL Dinitz(){

to[0] = s;
LL max_ flow = 0;

while (bfs()){
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37

38 static int sta[N], cur[N]; int top = 0;

39 sta[0] = 0, cur[s] = hd[s]; while (top != -1){
40

41 int u = to[sta[top]], i; if (u == t){

42 int d = INF; REP_ 1(ii, top) i = stal[ii], checkMin(d, c¢); max_flow += d;
43 DWN__1(ii, top, 1){i = stalii], f +=d, ¢ -= d; if (Ic) top =ii - 1;}
44 u = to[sta[top]];

45

46

47 for (i=cur[u];i;i=sucli])

48 if (D[u] + 1 == DJv] && c) break;
49

50 if (1i) D[u] = 0, --top;

51 else {

52 cur[u] = sucli], cur[v] = hd[v];

53 sta[+-+top] = i;

54 }

55 }

56 }

57

58 return max__flow;

50}

60

61 const int NN = 509;
62 int A[NN][NN];
63 int nn, mm;

64
65 bool inGrid(int x, int y){
66 return x >= 0 && y >= 0 && x < nn && y < mmy;
67 }
68
69 int V(int lv, int x, int y){
70 return lv*nn*mm + x*mm + y+1;
7}
72
73 void Init(){
74 REP_ 2(i, j, nn, mm) RD(A[i][j]);
75
76 s =0, t = 2*nn*mm+1, n = t+1, fill(hd, hd+n, 0), m = 2;
7 REP_ 2(i, j, nn, mm) if (A[i][j]){
78 if (Aff] == 2){
79 if (j&1) add_edge(s,V(0,i,j),1);
80 else add__edge(V(0,i,j),t,1);
81
82 else{
83 add__edge(V(0,i,j),V(1,i,j),1); REP(d, 4){
84 int x=i+dx[d],y=j+dy|[d];
85 if (inGrid(x, y) || A[x][y] = 2) continue;
86 if (y&1) add__edge(V(0,x,y),V(0,i,j),1);
87 else add__edge(V(1,i,j),V(0,x,y),1);
88 }
89 }
90 }
91 }
92
93  int main(){
94
95 #ifndef ONLINE_JUDGE
96 freopen(”in.txt”, "r”, stdin);
97 //freopen(”out.txt”, "w”, stdout);
98 #endif
99 while (~scanf(”%d%d”, &nn, &mm)){
100 Init(); OT(Dinitz());
101 }
102}
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15.2.2 L+T&®

15.2.3 JFigC

const int N = 509;
int C|N][N], cut[N], prd[N], suc[N], tmp[N];

int n, m, nn, s, t, tt;

inline void del(int x){prd[suc[prd[x]] = suc[x]] = prd[x];}
inline void rsm(int x){prd[suc[suc[prd[x]] = x]] = x;}

#define hd suc[0]

void Extract(int &s){
s = hd; REP__L(i, suc[s], suc) if (cut[i] > cut[s]) s = i;
}

void Prim(){

REP__L(i, hd, suc) cut[i] = 0; tt = 0; DO(nn-1){
Extract(s); del(s); tmp[tt++] = s;
REP__L(i, hd, suc) cut[i] += C][s][i];

}

Extract(t); DWN(i, tt, 0) rsm(tmpl[i]); del(t);

}

int Stoer_ Wagner(){

REP__1(i, n) suc[i] = i+1, prd[i] = i-1;
hd = 1, suc[n] = 0; nn = n;

int res = INF; DO(n-2){
Prim(), --nn, checkMin(res, cut[t]);
} REP_L(i, hd, suc) C[i][s] = C[s][i] += CIt][i];

Prim(), checkMin(res, cut[t]);
return res;

}

int main(){

#ifndef ONLINE_JUDGE
freopen(”7in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

while (scanf(”%d%d”, &n, &m) != EOF){
RST(C); DO(m){

int x, y, w; RD(x, y, w); ++x, ++y;
CX[y] += w, Clyl[x] += w;

OT(Stoer_Wagner());
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15.2.4 EAERRHI[E RS
15.2.5 FHEHEREE

15.3 m/IEAHEXKXR
15.4 fi (E.g.)
15.4.1 SPOJ 371. Boxes

,

falif (Brief description)

A n METEE—TEE, ZMEXLES TR 12 n HS. ERESTERA Lk, KNBHAKRT n. FIME
EHITETRRE, EEEBINMEFEARSHFE—IK. T REE, RINATUE—IHRNEREMENEFHESERET

W—IMETER. KELPFBZORBERSEIETIRER

const int N = 1099, M = int(1le6) + 9;

int D[N], hd[N], suc[M], to[M], cap[M], cst[M];
int n, m, s, t; LL flow, cost; int mask = 1023;

inline void add__edge(int x, int y, int ¢, int w){

suc[m] = hd[x], to[m] =y, cap[m] = ¢, cst[m] = w, hd[x] = m++;
suc[m] = hd[y], tolm] = x, cap[m] = 0, cst[m] = -w, hd[y] = m++;

}

inline void add__edgee(int x, int y, int ¢, int w){
add_edge(x, y, ¢, w);
add__edge(y, x, ¢, w);

}
int Q[N], F[N], pre[N], cz, op; bool inQ[N];

#define v toli]
#define c capli]
#define f cap[i"1]
#define w csti]

bool spfa(){
cz = 0, op = 1; fill(inQ, inQ+n, 0), fill(D, D+n, INF);
D[Qcz] = s] = 0, F[s] = INF; while (cz < op){
int u = Q[cz++ & mask]; inQ[u] = 0;
REP_G(i, u) if (¢ && D[v] > D[u] + w){
D[v] = D[u] + w, F[v] = min(F[u], ¢); pre[v] = i;
if (linQ[v]) Q[op++ & mask] = v, inQ[v] = 1;

}

return D[t] != INF;
}
#undef v

void add_ path(){
flow += F[t]; int u, v = t; do{
int i = pre[v]; u = to[i" 1], f += F[t], ¢ -= F[t];
cost += F[t|*w, v = u;
} while (u !=s);
}

pair<LL, LL> run(){
to[m] = s, flow = 0, cost = 0; while (spfa()) add_ path();
return MP(cost, flow);

}

#undef ¢
#undef
#undef w
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64
65
66
67
68
69
70
71
72
73

=W N =

0 3 O Ot

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

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

Rush{
RD(n), m = 2, s = 0, t = n+1, fill(hd, hd+t+1, 0);

REP_1(i, n){
int Ai; if ('RD(Ai)) add__edge(i, t, 1, 0);
else if (Ai-=1) add_ edge(s, i, Ai, 0);

}

FOR_1(i, 2, n) add__edgee(i-1, i, INF, 1);
add_edgee(1, n, INF, 1), n = t+1;

OT(run().f);

15.5 Mg anAY

POJ 1273
/] KRR
/) BREEEFEn NS, m Fille..
/] BBARRIT MR EMRIEE, Hm MNEE.
//m GOMBFEAR) + () (PEGESHREFEAR) -2 MREHF oo cooo AEEEIRNE2RER.. RETFTHREREES.. I
UE—5DA

(ooo 2.)
CEETEMKBEILDE. .. Bit LERERN

3HMEESRNBINERBNIZR—HMoooo 000 BEREEMLERMKRE.. BRAZKE—MAUD... TERZERTH..co0.

const int N = 6009;
DB A[N][N]; int m, n;
void gao(){

J*REP(i, m+1){
REP(j, n+1){
cout << Afi][j] << 77

cout << endl;

P/

for(5;){
// Select ...
int jj, ii; DB t = -00; // jj HETEFREY, i HETERET
REP_ 1 N(jj, n) if (A[0][jj] > EPS) break; if (jj > n) break;
REP_L(i, m) if (A[J[j] < -EPS && AGJ0]/AR] > t) ¢ = ARJo0]/ARG, i = i
t = Al Afilii] = -1; REPG, nt1) Afi][] /= &
// Pivot ...
REP(i, m+1) if (i = ii && Ali][jj] = 0){
6 = AL, Alilfi] = o
| REPG 1) Al += MGl
}
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50
51
52
53
54
55
56
57
58
59
60
61
62
63

OT(A[0][0]); // Hhitti BAR R $ 2 i f
}

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(7out.txt”, "w”, stdout);

F#endif

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

RST(A); REP_1(i, m){
int u, v; RD(u, v); A[i][0] = RF(); A[{][i] = -1;
//if (u!=1) Alm+(u-1)*2-1][i] = 1, A[m+(u-1)*2][i] = -1; else A[0][i] = 1;
//if (v 1= n) Alm+(v-1)*2-1][i] = -1, A[m+(v-1)*2][i] = 1;
//if (u!=1) Alm+u-1][i] = 1, Alm+n+u-3][i] = -1; else A[0][i] = 1;
//if (v !=n) Alm+v-1][i] = -1, A[m+n+v-3|[i] = 1;
if (u'!=1) Alm+u-1][i] = -1, Alm+n+u-3][i] = 1; else A[0][i] = 1;
if (v !=n) Alm+v-1][i] = 1, A[m+n+v-3][i] = -1;
}

xm = m+2*(n-2), :n = m, gao();
}
}

15.6 f5IR%
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Chapter 16

J1&H (Hash)

16.1 fiF (E.g.)
16.1.1 UVA 11996. Jewel Magic
HRMHYEI Hash.

const int N = int(4e5) + 9, C = 3;
uint P[N]; char str[N]; int n;
namespace Splay{

int ¢[2][N], p[N], sz[N]; bool rO[N]; uint s[N], S[2][N];
int rt, tot;

#define 1 ¢[0]
#define r c[1]
#define Ix 1[x]
#define rx r[x]
#define px p[x]
#define ly 1[y]
#define ry r[y]
#define py ply]

void reset(int x, uint v){
Ix=rx=px=0;sz[x]=1;r0[x]=0;
s[x]=v;

}

int new_ node(uint v){
~+-+tot; reset(tot, v);

return tot;
}
void rev(int x){
r0[x] "= 1,
swap(lx, rx), swap(S[0][x], S[1][x]);

}

void upd(int x){
sz[x] = sz[lx] + 1 + sz[rx];
S[0][x] = (S[0][Ix]*C+s[x]) * Plsz[rx]] + S[0][rx];
S[][x] = (S[1][rx]*C+s[x]) * Plsz[lx]] + S[1][Ix];

void rls(int x){

if (rO[x]){
rev(lx), rev(rx);
r0[x] = 0;

}

}
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46

47 inline int sgn(int x){return r[px] == x;
48 inline void setc(int y, int d, int x){c[d][y] = %, px = y;}
49 inline void setl(int y, int x){setc(y,0,x);}
50 inline void setr(int y, int x){setc(y,1,x);}
51
52 inline void rot(int x, int d){
53 int y=px,z=py;setc(z,sgn(y),x);
54 sete(y,d,c[ld][x]),sete(x,!d,y);upd(y);
55 }
56
57 inline void rot(int x){rot(x,sgn(x));}
58 inline int splay(int x,int t=0){
59 int a,b,y; while((y=px)!=t){
60 if (py==t){rot(x);break;}
61 else a=sgn(x),b=sgn(y),rot(a”b?x:y,a),rot(x,b);
62
63 upd(x);if('t)rt=x;
64 return x;
65 }
66 int Build(int a = 0, int b = n+1){
67 if (a > b) return 0; int m = a + b >> 1, x = new_ node(str[m]);
68 setl(x, Build(a, m-1)), setr(x, Build(m+1, b)), upd(x);
69 return x;
70 }
71
72 int Select(int k, int t=0){
73 int x = rt; while (rls(x), sz[lx] != k){
74 if (k<sz[lx]) x = Ix;
75 else k -= sz[lx]+1, x = rx;
76 }
77 return splay(x, t);
78 }
79
80 int Selectt(int a, int b){
81 return r[Select(a-1, Select(b+1))];
82 }
83
84 int Lep(int x, int y){
85 int Il = -1, rr = n - max(x, y);
86 while (II < rr){
87 intm=1+rr+1>>1,;
88 if (S[0][Selectt(x, x+m)] == S[0][Selectt(y, y+m)]) 1l = m;
89 else rr = m - 1;
90 }
91 return 114-1;
92 }
93
94 void Inorder(int x = rt){
95 if (Ix) return; rls(x);
96 Inorder(1x);
97 cout << char(s[x]+’0’-1);
98 Inorder(rx);
99 }
100
101 } using namespace Splay;
102
103  int main(){
104
105 #ifndef ONLINE_JUDGE
106 freopen(”in.txt”, 7r”, stdin);
107 //freopen(”out2.txt”, "w”, stdout);
108 #endif
109
110 P[0] = 1; FOR(, 1, N/2) P[i] = P[i-1] * C;
111
112 int m; while (~scanf("%d%d”, &n, &m)){
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114 n = strlen(RS(str+1)); REP__S(cur, str+1) *cur -= ’0’-1;
115

116 tot = 0; rt = Build();

117

118 int a, b, x, y, z; DO(m){

119 switch(RD()){

120 case 1: // Insert .. .

121 RD(a); y = Select(a, z = Select(a+1)); setr(y, x = new_node(RD()+1));
122 upd(x), upd(y), upd(z); ++n;

123 break;

124 case 2: // Delete .. .

125 RD(a); y = Select(a-1, z = Select(a+1)); ry = 0;
126 upd(y), upd(z); --n;

127 break;

128 case 3: // Reverse

129 RD(a, b); rev(Selectt(a, b));

130 break;

131 default:

132 OT(Lep(RD(), RD()));

133 }

134

135 //Inorder(); puts(””);

136 }

137 }

138}
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Chapter 17

£ E % (Online)

17.1 KMP
1-offset
1 void get_ pi(const char P[], int n, int pi[]){
2 for (int i =1, j = pi[l] = 0; i < n; pi[++i] = j){
3 while (j && P[i] = P[]]) j = pi[j};
4 if (Pi] == P[j]) ++3;
5
6 }
O-offset
1 void get_ pi(const char P[], int n, int pi[]){
2 for (int i =1, j = pi[l] = 0; i < n; pi[++i] = j){
3 while (j && PJ] = Pf]) j = pilj}
4 if (Pi] == P[j]) ++3;
5 }
6 }
17.2 7Z
0-offset
1 void get_ z(const char P[], int n, int z[]){
2
3 int ex; z[0] = ex = n;
4
5 for (inti=1,1=0,r =0;i< n;z[i++] = ex){
6 if (i > r){
7 for l=r=1ir <n&& Plt] == P[r-1];) ++r;
8 ex = r——-1;
9 }
10 else {
11 fi-]]<r-i4+1)ex=2z[i-l]
12 else {
13 for 1 =1 r < n && Plr] == P[r - ;) ++1;
14 ex = r-—-I;
15 }
16 }
17 }
18 }

17.3 Manacher

1 // abab => $#a#b#cH#d# .. .
2 // pli]: BEI3CHE
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3
4 int Manacher(char s[] = str+1){

5 static char ss[2¥*N+2]; static int p[2*N+2];

6 nn = 0; sslnn++] = '$’; REP(i, n) ss[nn++] ='#’, ss[nn++| = s[i]; ss[nn++] = '#’; //ss[nn] = 0;
7
8

int mx=0, id=0; FOR(i, 1, nn){

9 pli] = mx > i ? min(p[2*id-i], mx-i) : 1;

10 while (ss[i+pl[i]]==ss[i-p[i]]) ++pli];

11 if (i+pli]>mx) mx=i+pli], id=i;

12

13

14 int len = 0, pos; FOR(i, 1, nn) if (p[i] > len) len = pli], pos = i;
15 //FOR(i, 1, nn) cout << pli] << 7 7; cout << endl;

16 //for (int i = pos - —-len + 1; 1 < pos + len; i += 2) putchar(ssi]);
17 //int st = pos/2 - (--len + !(pos&1))/2; FOR(I, st, st + len) putchar(s]i]); cout << endl;
18 return --len;

19 }

17.4 HNRR
17.5 AC-Automaton)

17.6 fl& (E.g.)

17.6.1 SPOJ RECTANGLE
HHHiL (Brief description)
B3ESHT (Algorithm Analysis)
SMNEREEE (External Link)

17.6.2 SPOJ RECTANGLE
B HHL (Brief description)
BESHT (Algorithm Analysis)
SNEREEE (External Link)

17.6.3 SPOJ RECTANGLE
B HHE (Brief description)
EEDH (Algorithm Analysis)
SMNERHEIE (External Link)
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1

Chapter 18

F =% (Indexed)

18.1 /REH4A (Suffix Array)
18.1.1 FHIH
18.2 FZ BTl (Suffix Automaton)

18.2.1 FHItH
18.2.2 HIVAEER FEf&iE

18.2.3 IFWEBBIAIZFIRER

int Q[N], C[N/2];

2 int adj[N][26];

3

4 void Init(){

0~ O Ot

11
12
13
14
15
16
17
18
19
20
21

tot = 0, tail = new_ node();
RS(s); REP_S(c, s) Ext(*c - ’a’);

//REP(i, tot) Cli] = 0;

REP(i, tot) ++C[len[]]

REP__1(j, len[tail]) Cl[i] += C[i-1];
REP(i, tot) Q[--Cl[len[i]]] = i;

DWN(i, tot, 0){
int u = Q[i], t = 0; cnt[u] = 1;
REP(c, Z) if (v){

adj[u][t++] =
cnt[u] += cnt [v];
}

//int u = Q[i]; cnt[p] += cnt[ul;

}

119



0~ O Uk WD

— = =
W= O o

=W N =

18.2.4 ‘m/NRRERIAREH

18.3 /MK (Suffix Tree)

18.3.1 FHit#H
18.4 FHLK (On Trie)

18.5 #IZS (On Dynamic)

18.5.1 push_ back()
18.5.2 pop_ back()
18.5.3 pop__front()
18.5.4 push_ front()?
18.5.5 M[aAHEFRYEIF SA
18.5.6 FEMLEIR SA
18.5.7 HMFRFRICH) SAM
18.5.8 LCT %4 SAM

18.6 AJFFA{L (On Persistence)

18.6.1 LCT #3$ SAM
18.7 f& (E.g.)

18.7.1 SPOJ SUBLEX. Lexicographical Substring Search

rief description)

i (B
HF k KFH,

4+
Ei
RF

A9 # (Algorithm analysis)
ISEA= kL]

#define ¢ adj[u]i]
void kth(int k){
int u = 0; while (k){
—k; REP(i, Z){
if (k >= cnt[v]) k -= cnt[v];
else{
putchar(c+’a’);
u = v; break;
}
}
}
puts(””);

}

EE%A

int get_h(){

.a;iO] = 0; REP_1(i, n) ali] = a[i-1] 4+ n-sa[i]-hl[i];

}
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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
52
53
54
55
56
57
58

18.7.2 BZO0J 3230. H{\FHE
A E#R (Brief description)

BENEFENSEKALEMEENKES A a, b. MENHEIIEE, EXH P+ 1. AE—NFEHH, X80
BFEE k1 — th KFIE k2 — th KRBT B IERENIEE .

A9 # (Algorithm analysis)

const int N = int(1e5)+9, M = 26+1, LV = 20;

LL a[N]J; char s[N]; int n;
int C[N], key[N], t1[N], t2[N];

struct SA{
int a[3*N], sa[3*N], rk[N], h[N];

inline void rs(int*x,int*y,int*sa,int n,int m){
REP(, n)keylil=ily] ]
memset(C, 0,sizeof(C[0])*m);
REP(i, n) ++Clkeyli]];
FOR(, 1, m) C[i] += C[i-1];
DWN(, 1, 0) sal-Cliey i]] = i}
}

void da(int*a,int*sa,int n,int m){

int *x = t1, *y = t2;

memset(C,0,sizeof(C[0])*m);

REP(i, n)++C[x[i]=a[i]];

FOR(i, 1, m)CJi][+=C[i-1];

DWN(i, n, 0)sa[--Clx[i]]]=i;

for(int 1=1,p=1;p<n;l<<=1,m=p){
p=0; FOR(i, n-1, n) y[p+-+]=i;
REP(i, n) if (safi]>=l) y[p++]|=sali]-;
rs(x,y,sa,n,m),swap(x,y),x[sa[0]]=p=0;FOR(i, 1, n)

<lsafll=(y safll ==y safi- U &y [safi+]==y[sali-1]+1))?p:-+-+p;

+-+p;

}

#define F(x) ((x)/34((x)%3==170:tb))

#define G(x) ((x)<tb?(x)*3+1:((x)-tb)*3+2)

int cO(int*r,int a,int b)

{return rla]==r[b]&&r[a+1]==r[b+1]&&r[a+2]==r[b+2];}

int c12(int k,int*r,int a,int b)

{if(k==2) return r[a]<r[b]||r[a]==r[b]&&c12(1,r,a+1,b+1);
else return r[a]<r[b]||r[a]==r[b]&&key[a+1]<key[b+1];}

void dc3(int*a,int*sa,int n,int m){
int i, j, *an=a+n, *san=sa+n, ta=0, tb=(n+1)/3, thc=0, p;
a[n] = a[n+1] = 0; REP(i, n) if (i%3) t1[tbc++]=i;

rs(a+2,t1,t2,tbe,m),rs(a+1,t2,t1,tbe,m),rs(a,t1,t2,tbe,m);
p=0,an[F(t2[0])]=0;FOR(i, 1, tbc)
an[F(t2[i])]=c0(a,t2[i-1],t2[i]) 7p:++p;

if (++p < tbc) de3(an,san,tbe,p);
else REP(i, tbc) san[an[i]] = i;

REP(i, tbe) if(sanli] < tb) t2[ta++] = san[i] * 3;
if (n%3==1) t2[ta++] = n-1; rs(a,t2,t1,ta,m);
REP(i, tbc) key[t2[i]=G(sanli])] = i;

for(i=0,j=0,p=0; i<ta && j<tbc; p++)
salpl=c12(62[1%3,,61[.62(]) 7 t1fi++] - e20j-+1;
for(si<ta;p++) sal[p]=t1[i+-+]; for(;j<tbc;p++) sal[p]=t2[j++];
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60
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T
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84
85
86
87
88
89
90
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95
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114
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116
117
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}

void get_ h(){

REP_1(i, n) rk[sa[i]] = i;
int k=0;for(int i=0;i<n;h[rk[i++]]=k){
if (k)--k;for(int j=sa[rk[i]-1];ali+k]==a[j+k];++k);
}
}
int ST[LV][N];

#define cmp(a, b) (h[a]<h[b]?a:b)

inline int lep(int 1, int r){
int Iv = 1g2(r - 1); ++1, ++71;
return min(h[ST[IV][l]], h[ST[Iv][r-_1(Iv)]]);

}

inline int lepp(int 1, int r){
if (1 == r) return n-l;
1 = rk[l], r = rk[r]; if (1 > r) swap(], r);
return lep(l, r);

}

void get_lep(){
REP_1(i, n) ST[0][i] = i;
for (int Iv = 1; _1(lv) <= n; ++1v){
for (inti=1;i4+ _1(Iv) <=n + 1; ++i)
ST(v][i] = cmp(ST[lv-1][i], ST[lv-1][i+_ 1(lv-1)]);

}

void bd(){
dc3(a,sa,n+1,M),get_h(),get_lep();
}

} A, B;

PII get(LL k){
int r = lower__bound(a, a+n, k) - a; k -= a[r-1];
return MP(A.sa[r]+1, A.h[r]+k);

}

LL f(LL x, LL y){
if (x>a[n] || y>a[n]) return -1;
PII a = get(x), b = get(y); int t = min(a.se, b.se);
return sqr(LL(min(t,A.lcpp(a.fi-1, b.fi-1)))) + sqr(LL(min(t,B.lcpp(n-(a.fit-a.se-1), n-(b.fi+b.se-1)))));

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

int m; RD(n, m); strlen(RS(s)); REP(i, n) B.a[n-i-1]=A.a[i]=s[i]-="a’-1;
A.bd(); B.bd(); REP__1(i, n) a[i]=a[i-1]+n-A.sa[i]-A.h[i];
DO(m) OT(f(RD(), RD()));

18.7.3 CF 232D. Fence

Bk (Brief description)
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B DHr (Algorithm Analysis)

L1 EN + BEEE + =5 lop X + AIRFALLER
http://hi.baidu.com/wyl8899/item/d1d5c406dc9e9611acdc7018

o o —IEHHERS—MHNERKAR. BERAEL—FH. . BEREL—EEATERHEE. - .

EXFFE a BFE 1, r1]) MEBSH—NFE (0, 0] BER. . HEHNH. .

1 KEHEF 2. 888X

3. XM FFRBM . o allo +i] + a[ll + i #HHEF. . .

o o o Eg}&%_igﬁﬁo o (535%:\"#%#”0 o o

o o ENZEFM IHMERTHEM =0.. . BERMERTUEAYBIRENBLRERT . -

o o o W d[i] = afi+l]-afi] o » BIKER nn..

L EMZERRE d[0], d[1], d[2] ... d[nn-1], OO, -d[0], -d[1], ... -dnn-1] .o o XA n = 2nn + 1 KHEBHAT. . -
oo o BBBEANFTZE. . XFE—MAE x,y. - « CEEHFF .
o o Wlen =yx. o BLARBIBHEHERAWEE x BIXIE [, r]e o ©

oo EFIep(LLr) >=lene o (o » ME—FEEMPBNZ0—IE—HE. .

o o o ZIRE—NAHANEERKEIA. . .

(o o BEERRE—NHEEEE—EE, .
(o o . M (1, 8, b)o » FREOHELARAE [ 1] 2. o NEKRTE [o, b] ZESHNE. o .
(o o . EXTHERS. BLFESECERATHLE. . HLFSERMATWLE. . .
(oo . REXFACREASET. « BN, . .

AR 4H At

const int N = 200009, LN = 18;

int a[N], b[N], sa[N], sl[N], rankk[N], height[N], ST[LN][N];

int C[N], key[N], t1[N], t2[N]; int n, nn;
namespace Fotile_ Tree{

#define Ix lc[x]
#define rx rc[x]
#define ly lc[y]
#define ry rcly]
#define cx c[x]
#define cy c[y]
#define ml (14r>>1)
#define mr (ml+1)
#define 10 1

#define r0 nn
#define lcc Ix, 1, ml
#define rcc rx, mr, r

const int NN = N*LN; //1000009

int 1c[NN], rc[NN], ¢[NN], tot, aa, bb;
int T[N]J;

inline int new_ node(){
return +4-tot;
}

int Insert(int y, int p, int d){

int x = new_ node(), root = x; c[x] = c[y] + d;

int 1 =10, r = r0; while (1 < r){
if (p < mr){
Ix = new_ node(), rx = ry;
x =1x,y =ly, r = ml;
}
else {
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39
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46
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59
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63
64
65
66
67
68
69
70
71
72
73
74
75
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T
78
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93
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100
101
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104

Ix = ly, rx = new__node();
X =r1x,y =ry, |l = mr;
}
clx] = cly] + d;
}

return root;

}

inline int sum(int x, int 1 = 10, int r = r0){

if (r < aa || bb < 1) return 0;

if (aa <=1&& r <= bb) return c[x];

return sum(lec) + sum(rec);

}

inline int Isum(int x, int p){

int res = 0, 1 =10, r = r0; while (p !=1){

if (p<mr)x=Ix,1r=ml

else res += c[lx], x = rx, 1 = mr;

}

return res + cx;

}

#undef 1x
#undef rx
F#undef ly
#undef ry
Fundef cx
F#undef cy
#undef mid

} using namespace Fotile_ Tree;

inline void rs(int *x, int *y, int *sa, int n, int m){

REP(i, n) keyli] = i[y][x];
memset(C, 0, sizeof(C[0]) * m);
REP(i, n) ++Cl[keyli]];
FOR(i, 1, m) C[i] += C[i-1];
} DWN(i, n, 0) sa[--Clkey[i]] = y][i;
void da(int a[], int sa[], int n, int m){

int *x = t1, *y = t2;
memset(C, 0, sizeof(C[0])*m);
REP(i, n) ++C[X[1] = ali]l;
FOR(i, C[i] += CJi- }
DWNG, 7. 0) sal-Cinfl] = &
for(lntl—l p=1p<n ,l<<—1 m = p){
p = 0; FOR(i, n-l, n) ylp++] =
REP(i, n) if (safi] >=1) [p++] = sali] - ;
rs(x, y, sa, n, m), swap(x y), x[sal0]] = 0, p = 0; FOR(}, 1, n)
<lsalil] = (vlsali]] == ylsali-1]] && ylsali-+]] == ylsali 11+1]) ? p : ++p:
++4D;
}
}
void gh(int sa[], int rankk[], int height([], int n){

afi+k] == a[j+k]; ++k);

REP__1(i, n) rankk[sa[i]] = i;
int k = 0; for (int i = 0; i < n; height[rankk[i++]] = k){
if (k) --k; for (int j = sa[rankk[i]-1];
}
}
inline bool shorter(int a, int b){

return height[a] < height[b];

}
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inline int lep(int 1, int r){

if (1 == r) return slfsa[l]];

int Iv = 1g2(r - 1); ++1, ++r;

return height[min(ST[lv][l], ST[lv][r-__1(1v)], shorter)];
}

inline int lepp(int 1, int r){
1 = rankk[l], r = rankk[r]; if (1 > r) swap(l, r);
return lep(], r);

}

void get_lep(){
REP_1(i, n) ST[0][i] = §;
for (int Iv = 1; _1(Iv) <= n; ++1v){
for (inti=1;i+4+ _1(Iv) <=n + 1; ++i)

ST[Iv][i] = min(ST[lv-1][i], ST[lv-1][i+_1(Iv-1)], shorter);

int discretize(int a[], int n){
int m = 1; VI A; REP(i, n) A.PB(a[i]); UNQ(A);

REP(i, n) a[i] = lower_bound(ALL(A), a[i]) - A.begin() + 1; a[n]

return SZ(A) + 1,

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

REP_ C(i, RD(n)) RD(ali));

if (n == 1){
Rush puts(”0”);
return 0O;

}

nn = n-1; REP(i, nn) a[i] = a[i+1] - a[i]; a[nn] = INF;
REP(i, nn) afi+n] = -a[i]; n=2%n-1;

da(a, sa, n+1, discretize(a, n));

gh(sa, rankk, height, n); get_lcp();

T[0] = new_node(); REP_1(i, n){
T[i] = sa[i] < nn ? T[i] = Insert(T[i-1], sa[i]+1, 1)

Rush{
int 1, r; RD(], r); if (1 == r) OT(nn);
else{
int p = rankk[l4+nn], len = r-1;
aa = max(l0, l-len), bb = min(r0, 1+len);

1=1,r = p; while (I <r){
intm=1+4+r>>1;
if (lecp(m, p) >=len) r = m;
elsel=m + 1;

}
int 11 = T[I-1];

1 =p, r = n; while (I < r){
mtm=14+r+1>>1;

: T[i-1];
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172 if (lep(p, m) >=len) 1 = m;
173 elser =m - 1;

174 }

175

176 int rr = T[r];

177

178 OT(c[rr]-c[ll]-(sum(rr)-sum(ll)));
179 }

180 }

181}

18.7.4 CF 204E. Little Elephant and Strings
B4R (Brief description)
BE nNF.. BNTE—INFRNE, BZLENTH, AAUELLRE kK M FHFHR. (BE8S)

HE S (Algorithm Analysis)
AL 25 + AR AR

aaa$abaaaa

BASRTLRELMASRH—EMEEKE. . .

ERF—NFE, . iIBEs0) =aaa o o o FNKZERIBA xo -

o W f(x,len)s o TR o o o s0[x, x+len] XNFHE. « EBHIMET k NFEF.
o o o XANFF len BEITHEXMERBAF]. . EEXE len BEHUMENERNTER. - EARNEFERTEFSH. .
o o TRXEMLIZS len. « o« (UMNEMIZ5. -

$aaa
$aba$aaa

a

a$aaa
a$aba$aaa
aa
aa$aba$aaa
aaa
aaa$aba$aaa
aba$aaa
ba$aaa

o o ATRBHAECEELRNENFTALHME—ET. . WTEE—D xMlen. o -
o o BNFAEMIMEKE— I THANES x 8 [, r] XiEl. . FHZXBEA lep(l, 1) >= lens

(XBEZ SA B—MMMER. « REXTE—1TE P, LCP(P, SA[]) 28IEH.

o o XREMBR—NZHEE. - o

o o WE L 1) XEF. o . B2 FEXMRENERLEIRETLNFAERNFEFES. . .
o o o MIXNBAFANKEMAIINIIET. o (BH SPOJ Dquery -

o RHRXNEMBE T RBEMNHBE. . o EFE O(nlog 2n)
http://codeforces.com/contest/204 /submission/4545205

H% 2. two-point
http://www.cppblog.com/hanfei19910905/archive/2012/07/26,/185139.html

o o o LTHHIMIES. AIFFANKERN. REAR overkill. . EBERZTRAZBERE >=ko .« -
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o TXAATRUE two-point BEIBHAF SN Ciks. REMAELE. - .
BMER prd]), suc]] HRFRREGAE—A5 bli] BRGMAE. .

[cpp]

int last[N], prd[N], suc[NJ;

[/cpp]

AimIER. .

[cpp]
FOR__1(i, nn, n) prd[i] = last[bb(i)], last[bb(i)] = i;
REP_1(i, nn) last[i] = n + 1;
DWN__1(i, n, nn) suc[i] = last[bb(i)], last[bb(i)] = i;
[/cpp]

Z G two-pointe. o
(1 EBRAEHE. « R sucll] >10 o c-=1
(r #BRHIEHE. o 2R prd[++1] <lo o Mc+=1
[cpp]
for(int I=nn,r=nn-1,c;l<=n;c-=(suc[l++]>r)){
if (r<1) r=l,c=1; while(c<k&&r<=n) if(prd[++1]<l)++c; if (c<k){n=I-1;break;}
last[l] = r;
}
[/cpp]

Bt 5 AT o o o o SE#EKRIBR O(nlog™2n)
http://codeforces.com/contest /204 /submission /4544775

Ek 3. R
o o ATHAE_SHIEIR. . . RIVEEBILE two-point BE—HRNAEE (1, 1, lop) BIFHE. o .
o o AILUBRIT EEHRE. - » AIEEENGE. F—1PFER. . BXEHERARE lop FERITT - -

http://hi.baidu.com/wyl8899/item/04772d462eeb6797823ae16d
AAFEZMTET 4. HEWIT, #HFH28 A LUEXMEUEIBTE .

RERE, BFEEXRDNK, tNWEERTANSAKERF TR EEMEGEAEHRE.
BHMME T EREEHBHHAENBRIXE, RRExy], SHIy >y(EGrankhx. yHEES BN BRI yE) BB,

o o AMXABWIERXBMHEBERMS. . o EATF—EHIFRE (1, 1, lep) Kik. -
o o o I ZEAHPMMRIXMIECHTLEIAT . . MEAXMITZIFE. . .
o o PEERTEAVREL. . FERH. . (RMTFEHMAN. . BEREMEEIR checkMin(delay, heightli]). .
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const int N = 200009, LN = 24;

int a[3*N], sa[3*N], rankk[N], height[N], ST[LN][N], b[N], sl[N];
int C[N], key[N], t1[N], t2[N]; char buf[N];

int nn, n, k;

inline void rs(int *x, int *y, int *sa, int n, int m){
REP(, n) keyli] = ily][x);
memset(C, 0, sizeof(C[0]) * m);
REP(i, n) ++Clkeyli]];
FOR(i, 1, m) C[i] += C[i-1];
| DWNG .0)sf-Clles(l) =1

void da(int a[], int sa[], int n, int m){
int *x = t1, *y = t2;
memset(C, 0, sizeof(C[0])*m);
REP(i, n) ++C[x[i] = al[i]l;
FOR(i, 1, m) C[i] += C[i-1]
DWN(i n, 0) sa[--C[x[i]]]
for(lntl—l p=1p<n ,l<<:1,m:p){
p—OFOR(lnln) ylp++] =
REP(i, n) if (safi] >=1) [p++] = sali] - ;
I‘S(X7 Yy, sa, 1, m)? swap(x Y) [ [ H =0,p=0; FOR(la 1
x[sali]] = (v[sali]] == y[sa[i-1]] && ylsa[i]+1] == y[sa[i-
++p;

[S

;
i

}

void gh(int sa[], int rankk][], int height[], int n){
REP_1(i, n) rankk(sa[i]] = i;
int k = 0; for (int i = 0; i < n; height[rankk[i++]] = k){

n)
1]+1]) ?

if (k) --k; for (int j = sa[rankk[i]-1]; ali+k] == a[j+k]; ++k);

}

#define F(x) ((x)/34((x)%3==170:tb))

#define G(x) ((x)<tb?(x)*3+1:((x)-tb)*3+2)

int cO(int *r,int a,int b)

{return r[a]==r[b]&&r[a+1]==r[b+1]&&r[a+2]==r[b+2];}
int ¢12(int k,int *r,int a,int b)

{if(k==2) return r[a]<r[b]||r[a]==r[b]&&c12(1,r,a+1,b+1);
else return rfa]<r[b]||r[a]==r[b]&&key[a+1]<key[b+1];}

void de(int af], int *sa, int n, int m){
int i, j, *an=a+n, *san=sa+n, ta=0, tb=(n+1)/3, tbc=0, p;
a[n] = a[n+1] = 0; REP(i, n) if (i%3) t1[tbc++]=i;

rs(a+2,t1,t2,tbc,m), rs(a+1,t2,t1,tbc,m), rs(a,t1,t2,tbc,m);
p = 0, an[F(t2[0])] = 0; FOR(i, 1, tbc)
an[F(t2[i])] = c0(a,t2[i-1],t2[i]) ? p : ++p;

if (+4p < tbc) de(an,san,tbe,p);
else REP(i, tbc) san[an[i]] = i;

REP(i, tbe) if(sanli] < tb) t2[ta++] = san[i] * 3;
if (n%3==1) t2[ta++] = n-1; rs(a,t2,t1,ta,m);
REP(i, tbc) key[t2[i]=G(san[i])] = i;

for(i=0,j=0,p=0; i<ta && j<tbc; p++)
sa[p]=c12(t2[j]%3,a,t1[i],t2[j]) ? t1[i++] : t2[j++];
for(ji<ta;p++) sa[p]=t1[i++]; for(;j<tbc;p++) sa[p]=t2[j++];

P +tp;

CMU_ xiaodao

128



68
69
70
71
72
73
74
75
76
T
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

U W N~

inline bool shorter(int a, int b){
return height[a] < height[b];
}

inline int lep(int 1, int r){

if (1 == r) return slfsal[l]];

int Iv = 1g2(r - 1); ++1, ++r;

return height[min(ST(Iv][l], ST[Iv][r-_1(lv)], shorter)];
}
inline int lepp(int 1, int r){

1 = rankk[l], r = rankk]r]; if (1 > r) swap(], r);
return lep(l, r);

}

void get_lep(){

REP_1(i, n) ST[0][i] = i;
for (int Iv = 1; _1(Iv) <= n; ++1v){
for (inti=1;i+4+ _1(Iv) <=n + 1; ++i)
ST[lv][i] = min(ST(lv-1][i], ST[lv-1]{i+_1(Iv-1)], shorter);
}
}
multiset<int> Q; int last[N], prd[N], suc[N];

int add[N]; VI sub[N]; LL ans[N];
int main(){

#ifndef ONLINE_JUDGE

freopen(7in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);
#endif
RD(nn, k); REP__1(ii, nn){
int len = strlen(RS(buf)); REP(i, len) a[n] = a[n] = buf[i] - ’a’ + 2, sl[n] = len-i, b[n++] = ii;
alnt++] = 1;
}
a[--n] = 0;
dc(a, sa, n+1, 274+nn); gh(sa, rankk, height, n); get_lep();
#define bb(i) b[sali]]

FOR__1(i, nn, n) prd[i] = last[bb(i)], last[bb(i)] = i;
REP_1(i, nn) last[i] = n + 1;
DWN__1(i, n, nn) sucli] = last[bb(i)], last[bb(i)] = i;

for(int 1=nn,r=nn-1,c;l<=n;c-=(suc[l4++]>1)){
if (r<l) r=l,c=1; while(c<k&&r<=n) if(prd[++r]<l)++c; if (c<k){n=I-1;break;}
int w = lep(l, r); add[l] = w; sub[r+1].PB(w);

}

int delay = 0; FOR_ 1(i, nn, n){
ECH(it, subli]) Q.erase(*it), checkMax(delay, *it); Q.insert(add[i]); checkMin(delay, height[i]);
ans[bb(i)] += min(max(*Q.rbegin(), delay), slsa[i]]);

}

REP_1(i, nn) OT(ans[i]);

x4

const int N = 200009, LN = 24, Z = 26;

char buf[N/2]; LL ans[N/2];
int TtoM[N/2], MtoT[N], nn, K;
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namespace Trie{
int trans[N/2][Z]; VI b[N/2];

#define v trans[u][c]

int new__node(){
return tot4+;

void Insert(int id){
RS(buf); int u = 0; REP__S(cur, buf){
int ¢ = *cur - ’a’;
if (Iv) v = new_ node();
b[u = v].PB(id);

tot = 0, new_ node();
REP(i, nn) Insert(i);

namespace SAM{

int trans[N][Z], par[N], len[N], cnt[N], tot;
VI adj[N]; int P[N], L[N/2];

#define p par[u]
#define pp par[uu]

void Make(int x){P[x] = x;}
int Find(int x){return x == P[x] ? x : P[x] = Find(P[x]);}
void Union(int x, int y){P[y] = x;}

inline int new_ node(){
RST(trans[tot]); //cnt[tot] = 0;
return tot+-+;

inline int new_ node(int u){
CPY (trans[tot], trans[u]); par[tot] = par[u]; //cnt[tot] = cnt[u];
return tot++;

inline int h(int u){
return len[u] - len[p];

int Ext(int c, int tail){
int u = tail, uu = new_node(); len[uu] = len[u] + 1;
while (u && 'v) v = uu, u = p; // B EBARBEER- BIAL..
if (lu && v) v .= uu, pp = 0;

if (len[v] == len[u] + 1) pp = v;
int _v = v, vv = new_node(_v); len[vv] = len[u] + 1; par[_v] = pp = vv;

while (u && v == 7v7v = VvV, u = p;

if (lu && v ==

#define v (*it)
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void tarjan(int u = 0){
Make(u); ECH(it, adj[u]) tarjan(v), Union(u, v);
if(MtoT[u]) ECH(it, Trie::b[MtoT[u]]){
} --cnt[Find(L[v])]; ++cnt[u], L[v] = u;
}
void dfs1(int u = 0){
ECH(it, adj[u]) dfs1(v), cnt[u] += cnt[v];
}
void dfs2(int u = 0){
ECH(it, adj[u]) cnt[v] += cnt[u], dfs2(v);
ECH(it, Trie::b[MtoT[u]]) ans[v] += cnt[u];
}
#undef v
#define v Trie::trans[u][c]
void Init(){
tot = 0; queue<int> Q; Q.push(0); TtoM[0] = new_ node();
while(SZ(Q)){
int u = Q.front(); Q.pop();
REP(c, 26) if (v) Q.push(MtoT[TtoM[v] = Ext(c, TtoM[u])] = v);
}
FOR(u, 1, tot) adj[p].PB(u); fill(L, L+nn, 0); tarjan();
dfs1(); FOR(u, 1, tot) cnt[u] = cnt[u] >= K ? h(u) : 0; dfs2();
}
}
int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

RD(nn, K); Trie::Init(); SAM::Init();
REP(i, nn) OT(ansli]);

18.7.5 CF 316G3. Good Substrings string suffix structures
B (Brief description)

B DH (Algorithm Analysis)

18.7.6 CF 235C. Cyclical Quest

const int N = int(2e6) + 9, Z = 26;
namespace SAM{
int trans[N][Z], par[N], len[N], cnt[N], tail, tot; char str[N/2];
inline int new_ node(){
//RST (trans[tot]),

tail = tot; cntftot] = 1;
return tot+4+;
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}

inline int new_ node(int u){
CPY (trans[tot], trans[u]), par[tot] = par[u]; //cnt[tot] = 0
return tot4+;

}

#define v trans[u][c]
#define p par[u]
#define pp par[uu]

void Ext(int ¢){
int u = tail, uu = new_node(); len[uu] = len[u] + 1;
while (u && !'v) v = uu, u = p;
if (lu && v) v .= uu, pp = 0;

else{
if (len[v] == len[u] + 1) pp = v;
else{
int _v = v, vv = new_node(_v); len[vv] = len[u] + 1;
par[_v] = pp = vv;
while (v == _v) v =vv, u = p;
}
}

}

int Q[NJ, C[N/2], tt;
F##define vis Q
#define ¢ (*cur - ’a’)
int Spell(){
int 11 = strlen(RS(str)); int res = 0,1 = 0, u = 0; REP__S(cur, str){
while (u && !v) 1 = len[u = pJ;
if (u=v)++];
}

--tt; REP__S(cur, str){
while (u && v) 1 = len[u = p]; if (u = v) ++1;
while (len[p] >=11) | = len[u = pJ;

if(1 >= 11 && vis[u] = tt){
vis[u] = tt;
res += cnt[ul;
}
}

return res;

}

void Init(){
tot = 0, new_ node(); RS(str); REP_ S(cur, str) Ext(c);

//REP(i, tot) C[i] = 0;

REP(i, tot) ++C]lenl[i]];
REP__1(i, len[tail]) CJ[i] += C[i-1];
REP(i, tot) Q[--Cllen[i]]] = i;

#undef ¢

DWN(i, tot, 1){
int u = Q[i];
cnt[p] += cnt[u];
//cout << u << 7”7 7” << centlu] << endl;

}
tt = INF;

}

} using namespace SAM;

int main(){
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#ifndef ONLINE_JUDGE

freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);
F#endif
Init(); Rush OT(Spell());
}

18.7.7 SPOJ NSUBSTR2. Substrings II

const int N = int(16e4) + 9, Z = 26;
int trans|[N][Z], len[N], par[N], tail, tot; char s[N/2];

#define 1 ¢[0]
#define r ¢[1]
F#define Ix x->1
##define rx x->1
#define px x->p
#define ly y->1
##define ry y->r
#define py y->p

struct node{

static node* NIL;
##define NIL node::NIL

node *c[2], *p; //node* d]]

int w0, delay; bool rev;

inline void reset(int _w){
p = ¢[0] = ¢[1] = NIL;

w0 = _w, delay = rev = 0;

}

inline node(){

/ Jreset();

inline int sgn(){return p->1 == this ? 0 : p->r == this 7 1 : -1;}

inline void link(int d, node* x){c[d] = x; px = this;}

inline void update(){
//wl = max(l->wl, w0, r->wl);
}

inline void inc(int d){
if (this == NIL) return;
w0 +=d, delay += d;
}

inline void release(){
//if (this == NIL) return;

if (rev){
swap(l, r);
l->rev "= 1, r->rev "= 1;
rev = 0;

}

if (delay){
l->inc(delay), r->inc(delay);
delay = 0;

CMU_ xiaodao

133



56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
T
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

inline void _rot(int d){
node *y = p, *z = py;
if (y->sgn() != -1) z->link(y->sgn(), this); else p = z;
y->link(d, c¢[d"1]), link(d"1, y);
y->update();
}
inline void rot(){_rot(sgn());}
inline void zig(){__rot(0);}
inline void zag(){_rot(1);}
inline void fix(){
if(~sgn()) p->fix();
release();
}
/*
inline node* splay(){
fix(); while (sgn() !=-1) rot();
update();
return this;
}
*/
inline node* splay(){
fix(); while (sgn() !=-1){
node ¥y = p, *z = y->p; if (y->sgn() == -1){ rot(); break;}
if (z->1 == y){
if (y->1 == this) y->zig(), zig();
else zag(), 7ig();
telse{
if (y->r == this) y->zag(), zag();
else zig(), zag();
update();
return this;
}
inline node* access(){
node *x = this, *y = NIL; do{
x->splay();
rx =y, x->update();
y =X, X=DPX
} while (x != NIL);
return y;
}
inline node* accesss(){
access();
return splay();
}
node* rt(){
node* x; for (x = access(); x->release(), Ix != NIL; x = Ix);
return x;
}
node* evert(){
access()->rev "=1,
return this;
}
#define evertt evert()->splay

// Public ...
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void Link(node* x){
//if (x == NIL) return;
access(); p = x;
p->access()->inc(w0);

}

void Cut(){
accesss(); //if (1 == NIL) return;
I->inc(-w0), L >p = NIL, 1 = NIL;
}

int Query(){

return accesss()->w0;
}

OOL|IN|, ) ;
TPool[N], *T[N], *NIL

#define v trans[u][c]
#define p par[u]
#define pp par[uu]

inline int new__node(){
//RST (trans[tot);
T[tot]->reset(1);
return tot++;

}

inline int new_ node(int u){
CPY (trans[tot], trans[u]); par[tot] = par[u];
T[tot]->reset(0); T[tot]->Link(T[par[u]]);
return tot++;

}

void Ext(int ¢){
int u = tail, uu = new_ node();len[uu] = len[u] + 1;
while (u && 'v) v = uu, u = p; // B EBARBEETE- BEL..
if (lu && v) v = uu, pp = 0;

else{
if (len[v] == len[u] + 1) pp = v, T[uu]->Link(T[v]);
else{
int _v =v, vvw=new_node(_v); len[vv] = len[u] + 1;
T[_v]->Cut(), T[_v]->Link(T[vv]), T[uu]->Link(T[vv]);
par[_v] = pp = vv;
while (u && v == _v) v =vv, u = p;
if (lu&& v==_v)v=yvy
}
}
tail = uu;

}

#define ¢ (*cc - ’a’)
void Init(){
tot = 0, tail = new_ node();
RS(s); REP__S(cc, s) Ext(c);
}

void Run(){
int ans = 0, q, a, b; RD(q, a, b); DO(q){
int u = 0; RS(s); REP_S(cc, s) if (!(u = v)) break;
int ans = u ? Tu]->Query() : 0; OT(ans);
Ext((a*ans+b)%26);

}

int main(){
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#ifndef ONLINE_JUDGE
freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

NIL = new node(); NIL->reset(0); REP(i, N) T[i] = &TPoolli];

Init(), Run();

18.7.8 HDU 4641. K-string

const int N = int(5e5) + 9, Z = 26;

int trans|[N][Z], len[N], par[N], tail, tot; char s[N/2];
LL ans; int n, m, K;

#define 1 ¢[0]
#define r c[1]
F##define 1x x->1
##define rx x->r
#define px x->p
##define ly y->1
#define ry y->r
#define py y->p

struct node{

static node* NIL, *Deepest;
##define NIL node::NIL

node *c[2], *p;
int w0, wl, delay; bool rev;

inline void reset(int _w){
p = ¢[0] = ¢[1] = NIL;
w0 = wl = _w, delay = rev = 0;

}

inline node(){

/ Jreset();

inline int sgn(){return p->1 == this ? 0 : p->r == this 7 1 : -1;}
inline void link(int d, node* x){c[d] = x; px = this;}

inline void update(){
wl = max(l->wl, w0, r->w1);
}

inline void inc(int d){

if (this == NIL) return;

w0 +=d, wl 4= d, delay += d;
}

inline void release(){
//if (this == NIL) return;

if (rev){
swap(l, r);
l->rev "= 1, r->rev "= 1;
rev = 0;

}

if (delay){
l->inc(delay), r->inc(delay);
delay = 0;
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inline void _rot(int d){
node *y = p, *z = py;
if (y->sgn() !=-1) z->link(y->sgn(), this); else p = z;
y->link(d, c¢[d"1]), link(d"1, y);
y->update();
}
inline void rot(){_rot(sgn());}
inline void zig(){__rot(0);}
inline void zag(){_rot(1);}
inline void fix(){
if(~sgn()) p->fix();
release();
}
/*
inline node™* splay(){
fix(); while (sgn() !=-1) rot();
update();
return this;
}
*/
inline node* splay(){
fix(); while (sgn() !=-1){
node *y = p, *z = y->p; if (y->sgn() == -1){ rot(); break;}
if (z->1 == y){
if (y->1 == this) y->zig(), zig();
else zag(), zig();
Yelse{
if (y->r == this) y->zag(), zag();
else zig(), zag();
update();
return this;
}
inline node* access(){
node *x = this, *y = NIL; do{
x->splay();
rx =y, x->update();
Y =X, X = pX;
} while (x != NIL);
return y;
}
inline node* accesss(){
access();
return splay();
}
node* rt(){
node* x; for (x = access(); x->release(), Ix != NIL; x = Ix);
return x;
}
node* evert(){
access()->rev "=1;
return this;
}
#define evertt evert()->splay

// Public ...

void Link(node* x){
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//if (x == NIL) return;
access(); p = x;
p->access()->inc(w0);

}

void Cut(){
accesss(); //if (1 == NIL) return;
I->inc(-w0), 1->p = NIL, 1 = NIL;

}
int Query(){
return accesss()->wo0;
}
int h();

void dfs(){
if (this == NIL || w1l < K) return;

Deepest = this; release(); if (w0 >= K) ans += h(), w0 -= INF;

1->dfs(), r->dfs(), update();
}

void Stat(){
Deepest = this, accesss()->dfs();
Deepest->splay();

} TPool[N], *T[N], *NIL, *node::Deepest;

#define v trans[u][c]
#define p par[u]
#define pp par[uu]

inline int new_ node(){
RST(trans|tot]);
T[tot]->reset(1);
return tot+4-+;

}

inline int new_ node(int u){
CPY (trans[tot], trans[u]); par[tot] = par[u];
T[tot]->reset(0),
T[tot]->wl = T[u]->wl;
T[tot]->Link(T[par[u]]);
return tot++;

}

inline int h(int u){
return len[u] - len[p];
}

inline int node::h(){
return ::h(this - TPool);
}

void Ext(int c¢){
int u = tail, uu = new_node(); len[uu] = len[u] + 1;
while (u && 'v) v = uu, u = p; // B EBARBEEET- BEL..
if (lu && v) v = uu, pp = 0;

else{

if (len[v] == len[u] + 1) pp = v, T[uu]->Link(T[v]);

else{
int _v = v, vv = new_node(_v); len[vv] = len[u] + 1;
T[_v]->Cut(), T[_v]->Link(T[vv]), T[uu]->Link(T[vv]);
par[_v] = pp = vv;
while (u && v == _v) v =vv, u=p;
if (lu&& v==_v)v=uvy

}
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}
T[uu]->Stat(); // .. .
tail = uu;

}

void Init(){
ans = tot = 0; tail = new_ node();
RS(s); REP__S(c, s) Ext(*c - ’a’);
}

int main(){

#ifndef ONLINE JUDGE
freopen(”7in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

NIL = new node(); NIL->reset(-INF);
REP(i, N) T[i] = &TPoolli;

while (~scanf(”%*d%d%d”, &m, &K)){
Init(); DO(m) if (RD() == 1) Ext(RC() - ’a’);
else OT(ans);

18.7.9 SPOJ AE5A2. quasi-template

const int N = int(4e5) + 9, C = 26;

namespace Splay{
struct node{

static node*NIL;node*c[2],*p;
int 1l,ky,rr,dd;

#define NIL node::NIL
#define 1 ¢[0]

#define r ¢[1]

#define Ix x->1
F#define rx x->r

void reset(int v = 0){
l=r=p=NIL;
dd =0, =rr =ky =v;

}
node(int v = 0){
reset(v);
}
void upd(){
dd = 0;
if (1 == NIL) 1l = ky; else 11 = 1->1I, checkMax(dd, max(l->dd, ky-l->rr));
if (r == NIL) rr = ky; else rr = r->rr, checkMax(dd, max(r->dd, r->1l-ky));;
}

void setc(int d, node *x){c[d]=x,x->p=this;}
int sgn(){return p->r==this;}

void rot(int d){
node*y=p,*z=y->p; z->setc(y->sgn(), this);
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y->sete(d, c[!d]), setc(!d, y), y->upd();
}
void rot(){rot(sgn());}
node *splay(){
int a, b; while(p!=NIL){
//cout << 71" << endl,
if (p->p==NIL){rot();break;}
else a=sgn(),b=p->sgn(),(a”b?this:p)->rot(a),rot(b);
}
upd();
return this;
}
void insert(node *z){
node *x=this,*y; while (x != NIL){
y = X, X = x->c[z->ky>x->ky];
}
y->setc(z->ky>y->ky, z);
z->splay();
} *NIL, *T[N];
node*merge(node *y, node *x){

}

if(x==NIL)return y;

y = merge(y, Ix), y = merge(y, rx);
Ix = rx = NIL, y->insert(x);
return x;

#undef 1
#undef r
#undef Ix
#undef rx

} using namespace Splay;

namespace KMP{

void get_ pi(const char P[], int n, int pi[]){
for (int i = 2, j = pi[l] = 0; i <= n; ++i){
while (j && P{i] 1= P[+1]) j = pili
if (P[i] == P[j+1]) +-+j;
pili] = j;

}

} using namespace KMP;

namespace SAM{

int trans[N][C], fail[N], len[N], cnt[N], tail, tot;
char str[N/2]; int n, pi[N], II[N], rr[N], dd[N], ml[N];

inline int new_ node(){
RST(trans[tot]); cntftot] = 1; tail = tot;
return tot4+;

}

inline int new_ node(int u){
CPY (trans[tot], trans[u]); fail[tot] = fail[u], cnt[tot] = 0;
return tot++;

}

#define v trans[u][c]
104  #define f fail[u]
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#define ff fail[uu]

void Ext(int ¢){

int u = tail, uu = new_node(); len[uu] = len[u] + 1;

while (u && 'v) v = uu, u = f;
if (lu && v) v = uu, ff = 0;

else{
if (len[v] == len[u] + 1) ff = v;
else{
int _v = v, vv = new_node(_v); len[vv] = len[u] + 1;
fail[ v] = ff = vv;
while (v==_v)v=vv,u=f
}
}

}

void Init(){
tot = 0, tail = new_ node();
}

int Q[N], CC[N/2];

void Topo(int*key){
memset(CC, 0, sizeof(int)*(len[tail]+1));
REP(i, tot) ++CClkeyl[i]];
REP__1(i, len[tail]) CCJ[i] += CCJi-1];
REP(i, tot) Q[--CClkeyli]]] = i;

}

void Run(){
REP(u, tot) T[u] = cnt[u] ? new node(len[u])
Topo(len);

FOR(i, 1, tot){
int u = Q[i];
pi[u] = cnt[fail[u]] ? len[fail[u]] : pi[fail[u]];

}

DWN(, tot, 1){
int u = Q[i]; if (!ent[u]) continue;
N[u] = Tu]->1; rrfu] = Tu]->rr; dd[u] =
TI[f] = cnt[f] > cnt[u] ? merge(T[f], T[u])
cnt[f] += cnt[u];

}

Topo(rr);

}

//#undef v

//#undef £
//#undef ff

} using namespace SAM;

namespace Segment_ Tree{
const int NN = 4 * N;

#define Ix (x<<1)
#define rx (1x|1)
#defineml (1 +1r >> 1)
#define mr (ml + 1)
##define lc Ix, 1, ml

##define rc rx, mr, r

: NIL;

T[u]->dd;
: merge(T[u], T[f]);

CMU_ xiaodao

141



172  #tdefine root 1, 0, n-1

173

174 int T[NN], M[NN], a, b, cur, ss, mm; VI adj[N/2];
175

176 inline void Build(int x, int 1, int r){

177 T[x] = M[x] = 0; if (I < r) Build(Ic), Build(rc);
178

179

180 inline void Insert(int x, int 1, int r){

181 ++T[x], checkMax(M][x], a); if (1 == r) return;
182 if (a < mr) Insert(lc); else Insert(rc);
183 }

184

185 inline void Query(int x, int 1, int r){

186 if (b <1]||lr< a)return;

187 if (a <=1&& r <= Db) ss += T[x], checkMax(mm, M[x]);
188 else Query(lc), Query(rc);

189 }

190

191 void Insert(int _a){

192 a = _ a; Insert(root);

193 }

194

195 void Query(int _a, int _b){

196 a=_a,b=_b,ss =0, mm = 0;
197 Query(root);

198

199

200 void Move(int tar){

201 while (cur <= tar){

202 ECH(it, adj[cur]) Insert(*it);
203 ++-cur;

204 }

205 }

206

207 void STInit(){

208 //REP(i, n) CLR(adji]);

209 //cur = 0;

210 }

211

212 #undef ml

213

214 } using namespace Segment_ Tree;

215

216

217 namespace SHash{

218

219 uLL S[NJ, PNJ;

220 LL ans; int minLen;

221

222 uLL h(int a, int b){

223 return S[b]-S[a-1]*P[b-a+1];

224 }

225

226 void init(){

227 P[0] = 1, S[0] = 0; REP_1(i, n) P[i] = P[i-1] * (C+1), S[i] = S[i-1] * (C+1) + (str[i]-’a’+1);
228 ans = 0, minLen = n;

229 }

230

231 void jud(int &pl, int p2){

232 int 1 = 0, r = minLen; while(l<r){
233 int m = l4r>>1;

234 if (h(pl,pl4+m)==h(p2,p2+m)) 1 = m+1;
235 else r = m;

236 }

237 if (str[p2+1]<str[pl+1]) pl = p2;
238 }
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} using namespace SHash;

int main(){

#ifndef ONLINE JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out2.txt”, "w”, stdout);

F#endif
NIL = new node(); NIL->reset();

n = strlen(RS(str+1)); reverse(str+1, str+n+1); get_ pi(str, n, pi); reverse(str+1, str+n+1);
REP_1(i, n) adj[n-pi[i]].PB(n-i); Init(); REP_1(i, n) Ext(str[i]-’a’); Run();

init(); FOR(, 1, tot){
int u = Q[i], L = max(ll[u]-pi[u],dd[u],len[f]+1), R=len[u]; if(L>R) continue;

if(rr[u] == n){
ans += R - L + 1, ml[u] = L;

}
else{
Move(rr[u]); int 1 = rr[u]-R, r = rr[u]-L; Query(], r); if (!ss) continue;
ans += ss, ml[u] = rrfu] - mm;
}
checkMin(minLen, ml[u]);
}
OT(ans);

int st, u; FOR_N(u, 1, tot) if (ml[u] == minLen){st = ll[u]-minLen+1; break;}
FOR_ N(u, u+1, tot) if (mlfu] == minLen) jud(st, 1l[u]-minLen+1);
FOR(i, st, st+minLen) putchar(str[i]); puts(””);

}
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// <<=2. Number Theory .,//{
namespace NT{
inline LL ged(LL a, LL b){return ___gcd(a, b);}
inline LL lem(LL a, LL b){return a*b/gcd(a,b);}

inline void INC(int &a, int b){a += b; if (a >= MOD) a -= MOD;}
inline int sum(int a, int b){a += b; if (a >= MOD) a -= MOD; return a;}
inline void DEC(int &a, int b){a -= b; if (a < 0) a += MOD;}

inline int dff(int a, int b){a -= b; if (a < 0) a += MOD; return a;}

inline void MUL(int &a, int b){a = (LL)a * b % MOD;}

inline int pdt(int a, int b){return (LL)a * b % MOD;}

inline int ged(int m, int n, int &x, int &y){
x=1Ly=0intxx=0,yy =1, q;

while (1){
q=m /n, m %= n;
if (Im){x = xx, y = yy; return n;}
DEC(x, pdt(q, xx)), DEC(y, pdt(q, yy));
q=n/m,n %= m;
if (In) return m;
DEC(xx, pdt(q, x)), DEC(yy, pdt(q, y));

}

inline int sum(int a, int b, int ¢){return sum(sum(a, b), c);}

inline int sum(int a, int b, int ¢, int d){return sum(sum(a, b), sum(c, d));}
inline int pdt(int a, int b, int ¢){return pdt(pdt(a, b), c);}

inline int pdt(int a, int b, int ¢, int d){return pdt(pdt(pdt(a, b), c), d);}

inline int pow(int a, LL b){
int ¢(1); while (b){
if (b&1) MUL(c, a);
MUL(a, a), b >>= 1,
}

return c;

}

template<class T> inline T pow(T a, LL b){
T ¢(1); while (b){
if (b&1) ¢ *= a;
a*=a,b>>=1;
}

return c;

}

template<class T> inline T pow(T a, int b){
return pow(a, (LL)b);
}

inline int _I(int b){
int a=MOD, x1 =0,x2=1, q;
while (true){
q=a/b,a%=b;
if (la) return (x2 + MOD) % MOD;
DEC(x1, pdt(q, x2));

q=Db/a, b%=a;

if (!b) return (x1 + MOD) % MOD;
DEC(x2, pdt(q, x1));

}

inline void DIV (int &a, int b){MUL(a, _I(b));}
inline int qtt(int a, int b){return pdt(a, _I(b));}
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struct Int{
int val;

operator int() const{return val;}

Int(int val = 0):val(val){
val %= MOD; if (val < 0) val += MOD;

Int(LL _val){
_val %= MOD; if (_val < 0) _val += MOD;

val = _ val;

inline Int& operator +=(const int& rhs){
INC(val, rhs);
return *this;

}

inline Int operator +(const int& rhs) const{
return sum(val, rhs);

}

inline Int& operator -=(const int& rhs){
DEC(val, rhs);
return *this;

}

inline Int operator -(const int& rhs) const{
return dff(val, rhs);

inline Int& operator *=(const int& rhs){
MUL(val, rhs);
return *this;

}

inline Int operator *(const int& rhs) const{
return pdt(val, rhs);

}

inline Int& operator /=(const int& rhs){
DIV (val, rhs);
return *this;

}

inline Int operator /(const int& rhs) const{
return gtt(val, rhs);

}

¥
/*

Int Fact[N], Factt[N]; Int Binom(int n, int m){
return Fact[n] * Factt[m] * Factt[n-m];

}
*/
/*
Fact[0] = 1; REP_ 1(i, N-1) Fact[i] = Fact[i-1] * i;
Factt[N-1] = _I(Fact[N-1]); DWN(i, N, 1) Factt[i-1] = Factt[i] * i;
*/
/*
int Binom[N][N];
y REP(i, N){Binoml[i][0] = 1; REP__1(j, i) Binoml[i][j] = Binom[i-1][j-1] + Binom][i-1][j];}
/*

const int PMAX = 1;
VI P; bitset<PMAX> isP;
void sieve(){
FOR(i, 2, PMAX){
if (NisP[i]) P.PB(i);
for (int j=0;j<SZ(P)&&i*P[j]<PMAX;+-+j){
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isP[i*P[j]]=1; if (!(i%P][j])) break;

}
*/

/*
inline int phi(int n){
int res = n; for (int i=2;sqr(i)<=n;++i) if (!(n%i)){
DEC(res, qtt(res, 1));
do{n /= i;} while(!(n%i));

}
if (nl=1)
DEC(res, qtt(res, n));
return res;
}
*/

/*LL d, x, y; void exGed(LL a, LL b){
if(lb) x =1,y =0,d = a;
else{
exGed(b, a%b); LL t = y;
y =x-(a/b)*y, x = t;
}
3/

} using namespace NT;//}
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Chapter 19

2D-JL{a] E At

#define Ts *this
#define r'Ts return Ts

typedef long long LL;
typedef double DB;

const DB EPS = 1e-9;
const DB OO = 1e20;
const DB PI = acos(-1.0); //M_ PI;

inline int sgn(DB x){return x<-EPS?-1:x>EPS;}
inline int sgn(DB x, DB y){return sgn(x-y);}

19.1 &

// <<="9. Comutational Geometry .,//{
namespace CG{

#define cPo const Po&
#define cLine const Line&
#define cSeg const Seg&

inline DB dist2(DB x,DB y){return sqr(x)+sqr(y);}

struct Po{
DB x,y;Po(DB x=0,DB y=0):x(x),y(y){}

void in(){RF(x,y);}void out(){printf(”(%.2f,%.2f)” x,y);}
inline friend istream&operator>> (istream&i,Po&p){return i>>p.x>>p.y;}
inline friend ostreamézoperator< < (ostreaméo,Po p){return o<<”(?<<p.x<<”, "<<p.y<< ”)";}

Po operator-()const{return Po(-x,-y);}

Po&operator+=(cPo p){x+=p.x,y+=p.y;r'Ts; }Po&operator-=(cPo p){x-=p.x,y-=p.y;r'Ts;}

Po&operator*=(DB k){x*=k,y*=k;r'Ts;}Po&operator/=(DB k){x/=k,y/=k;r'Ts;}

Po&operator*=(cPo p){rTs=Ts*p;}Po&operator/=(cPo p){rTs=Ts/p;}

Po operator+(cPo p)const{return Po(x+p.x,y+p.y);}Po operator-(cPo p)const{return Po(x-p.x,y-p.y);}

Po operator*(DB k)const{return Po(x*k,y*k);}Po operator/(DB k)const{return Po(x/k,y/k);}

Po operator*(cPo p)const{return Po(x*p.x-y*p.y,y*p.x+x*p.y);}Po operator/(cPo p)const{return Po(x*p.x+y*p.y,y*p.x-x*p.y)/p.
len2();}

bool operator==(cPo p)const{return!sgn(x,p.x)&&!sgn(y,p.y);};bool operator!=(cPo p)const{return sgn(x,p.x)||sgn(y,p.y);}

bool operator<(cPo p)const{return sgn(x,p.x)<0||!'sgn(x,p.x)&&sgn(y,p.y)<0;}bool operator<=(cPo p)const{return sgn(x,p.x)<0||!
sgn(x,p.x)&&sgn(y,p.y) <=0}

bool operator>(cPo p)const{return!(Ts<=p);}bool operator >=(cPo p)const{return!(Ts<p);}

DB len2()const{return dist2(x,y);} DB len()const{return sqrt(len2());}DB arg()const{return atan2(y,x);}
Po& 1(){rTs/=len();}Po&conj(){y=-y;r'Ts;}Po&lt(){swap(x,y),x=-x;r'Ts; }Po&rt(){swap(x,y),y=-y;r'Ts; }
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Po&rot(DB a,cPo 0=Po()){Ts-=0;Ts*=Po(cos(a),sin(a));r'Ts+=o0;}

b

} using namespace CG;

19.2 =fH && X2

inline DB dot(DB x1,DB y1,DB x2,DB y2){return x1*x2+y1*y2;}
inline DB dot(cPo a,cPo b){return dot(a.x,a.y,b.x,b.y);}

inline DB dot

cPo p0,cPo pl,cPo p2){return dot(pl-p0,p2-p0);}

inline DB det(cPo a,cPo b){return det(a.x,a.y,b.x,b.y);}

inline DB det(cPo p0,cPo pl,cPo p2){return det(pl-p0,p2-p0);}

inline DB ang(cPo p0,cPo pl){return acos(dot(p0,p1)/p0.len()/pl.len());}
inline DB ang(cPo p0,cPo pl,cPo p2){return ang(pl-p0,p2-p0);}

inline DB ang(cPo p0,cPo pl,cPo p2,cPo p3){return ang(pl-p0,p3-p2);}
inline DB dist2(const Po &a, const Po &b){return dist2(a.x-b.x, a.y-b.y);}

template<class T1,
template<class T1,
template<class T1,
2 Yy 2, W))i}
template<class T1,
template<class T1,
template<class T1,
X, ¥, 2, W));}
template<class T1,
template<class T1,
:2*%Pl-a;}
template<class T1,

(
(
(
inline DB det(DB x1,DB y1,DB x2,DB y2){return x1*y2-x2*y1;}
(
(

class T2> inline int dett(const T1 &x, const T2 &y){return sgn(det(x, y));}
class T2, class T3> inline int dett(const T1 &x, const T2 &y, const T3 &z){return sgn(det(x, y, z));}
class T2, class T3, class T4> inline int dett(const T1 &x, const T2 &y, const T3 &z, const T4 &w){return sgn(det(x

class T2> inline int dott(const T1 &x, const T2 &y){return sgn(dot(x, y));}
class T2, class T3> inline int dott(const T1 &x, const T2 &y, const T3 &z){return sgn(dot(x, y, z));}
class T2, class T3, class T4> inline int dott(const T1 &x, const T2 &y, const T3 &z, const T4 &w){return sgn(dot(

class T2> inline DB arg(const T1 &x, const T2 &y){DB a=ang(x,y);return~dett(x,y)?a:2*PI-a;}
class T2, class T3> inline DB arg(const T1 &x, const T2 &y, const T3 &z){DB a=ang(x,y,z);return~dett(x,y,z)7a

class T2, class T3, class T4> inline DB arg(const T1 &x, const T2 &y, const T3 &z, const T4 &w){DB a=ang(x,y,z,

w);return~dett(x,y,z,w)7a:2*Pl-a; }

template<class T1,
template<class T1,

class T2> inline DB dist(const T1 &x, const T2 &y){return sqrt(dist2(x, y));}
class T2, class T3> inline DB dist(const T1 &x, const T2 &y, const T3 &z){return sqrt(dist2(x, y, z));}

inline Po __1(Po p){return p._1();}inline Po conj(Po p){return p.conj();}
inline Po 1t(Po p){return p.1t();}inline Po rt(Po p){return p.rt();}
inline Po rot(Po p,DB a,cPo 0=Po()){return p.rot(a,0);}

inline Po operator *

(DB k,cPo p){return p*k;}

inline Po operator /(DB k,cPo p){return conj(p)*k/p.len2();}

typedef vector<Po> VP;

19.3 EH%

struct Line{

Po a,b;Line(cPo a=Po(),cPo b=Po()):a(a),b(b){}
Line(DB x0,DB y0,DB x1,DB y1):a(Po(x0,y0)),b(Po(x1,y1)){}
Line(cLine 1):a(l.a),b(1.b){}

//Ax+By+C=0

Line(DB A,DB B,DB C){
C=-G;if(!::sgn(A))a=Po(0,C/B),b=Po(1,C/B);
else if(!::sgn(B))a=Po(C/A,0),b=Po(C/A,1);
else a=Po(0,C/B),b=Po(1,(C-A)/B);

}

void in(){a.in(),b.in();}
inline friend istream&operator>>(istreamé&i,Line& p){return i>>p.a>>p.b;}
inline friend ostreamé&zoperator< < (ostreamézo,Line p){return o<<p.a<<’-"<< p.b;}

Line operator+(cPo x)const{return Line(a+x,b+x);}
Line operator-(cPo x)const{return Line(a-x,b-x);}
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Line operator*(DB k)const{return Line(a*k,b*k);}
Line operator/(DB k)const{return Line(a/k,b/k);}

Po operator*(cLine)const;
Po d()const{return b-a;}DB len2()const{return d().len2();}DB len()const{return d().len();}DB arg()const{return d().arg();}

int sgn(cPo p)const{return dett(a, b, p);}
int sgn(cLine)const;

bool sameSgn(cPo pl,cPo p2)const{return sgn(pl)==sgn(p2);}
void getEquation(DB&K,DB&B)const{
K = :sgn(a.x, b.x) 7 (b.y-a.y)/(b.x-a.x) : OO;
B = a.y - K*a.x;
}
void getEquation(DB&A,DB&B,DB&C)const{A=a.y-b.y,B=b.x-a.x,C=det(a, b);}

Line&push(DB r){ // IEHAFIZiEEE
Po v=d()._1().1t()*r;a+=v,b+=v; r'Ts;
}

b

inline DB dot(cLine 11,cLine 12){return dot(11.d(),12.d());}
inline DB dot(cLine 1,cPo p){return dot(l.a,l.b,p);}
inline DB dot(cPo p,cLine 1){return dot(p,l.a,l.b);}
inline DB det(cLine 11,cLine 12){return det(11.d(),12.d());}
inline DB det(cLine l,cPo p){return det(l.a,l.b,p);}
inline DB det(cPo p,cLine 1){return det(p,l.a,l.b);}
inline DB ang(cLine 10,cLine 11){return ang(10.d(),11.d());}
inline DB ang(cLine 1,cPo p){return ang(l.a,l.b,p);}
inline DB ang(cPo p,cLine 1){return ang(p,l.a,l.b);}

inline int Line::sgn(cLine 1)const{return dett(Ts, 1);}

inline Po Line::operator*(cLine 1)const{return a+d()*det(a,l)/det(Ts,l);}
inline Po operator&(cPo p,cLine 1){return 1*Line(p,p+1.d().1t());}

inline Po operator%(cPo p,cLine 1){return p&I1*2-p;}

inline Line push(Line 1, DB r){return l.push(r);}

19.4 ZkE%

struct Seg: public Line{
Seg(cPo a=Po(),cPo b=Po()):Line(a,b){}
Seg(DB x0,DB y0,DB x1,DB y1):Line(x0,y0,x1,y1){}
Seg(cLine 1):Line(1){}
Seg(const Po &a,DB alpha):Line(a,alpha){}
Seg(DB A,DB B,DB C):Line(A,B,C){}

inline int sgn(cPo p)const;
inline bool grt(cSeg 1)const;
inline int sgn(cSeg 1)const;

};

// FHE3Z-1 1832 (R3E) 0 #3 (H3e) 1
inline int Seg::sgn(cPo p)const{return -dott(p,a,b);}
// quick_ rejection_ test
inline bool Seg::qrt(cSeg 1)const{

return min(a.x,b.x)<=max(l.a.x,l.b.x)&&min(l.a.x,l.b.x)<=max(a.x,b.x)&&
min(a.y,b.y)<=max(la.y,l.b.y)&&min(lLa.y,l.b.y)<=max(a.y,b.y);

inline int Seg::sgn(cSeg 1)const{
if (!qrt(1)) return -1;

CMU_ xiaodao

155



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0~ O UL W

/*return
(dett(a,b,l.a)*dett(a,b,l.b)<=0 &&
dett(l.a,l.b,a)*dett(l.a,l.b,b)<=0)71:-1;*/
int d1=dett(a,b,l.a),d2=dett(a,b,l.b),d3=dett(l.a,l.b,a),d4=dett(l.a,l.b,b);
if ((d17d2)==-2&&(d3"d4)==-2)return 1,
return ((!d1&&dott(l.a-a,l.a-b) <=0)||(!d2&&dott(1.b-a,l.b-b) <=0)|]|
(!d3&&dott(a-l.a,a-1.b)<=0)||(!d4&&dott(b-1.a,b-1.b) <=0))?0:-1;
}
//inline DB dist2(cLine 1,cPo p){return sqr(fabs(dot(lt(1.d()), p-1.a)))/l.len2();}

inline DB dist2(cLine 1,cPo p){return sqr(fabs(det(1.d(), p-l.a)))/Llen2();}
inline DB dist2(cLine 11,cLine 12){return dett(11,12)?70:dist2(11,12.a);}

inline DB dist2(cSeg 1,cPo p){

Popa=p-la, pb=p-Lb;
if (dott(1.d(), pa) <= 0) return pa.len2();
if (dott(l.d(), pb) >= 0) return pb.len2();
return dist2(Line(l), p);

}

inline DB dist2(cSeg s,cLine 1){

Po vl=s.a-l.a,v2=s.b-l.a;DB dl=det(l.d(),v1),d2=det(l.d(),v2);
return sgn(d1)!=sgn(d2) 7 0 : sqr(min(fabs(dl), fabs(d2)))/1.len2();

inline DB dist2(cSeg 11,cSeg 12){
if (~11.sgn(12)) return 0;
else return min(dist2(12,11.a), dist2(12,11.b), dist2(11,12.a), dist2(11,12.b));
}
template<class T1, class T2> inline DB dist2(const T1& a, const T2& b){
return dist2(b, a);
}

19.5 =A5H

struct Triangle; struct Circle;
typedef const Triangle&cTriangle; typedef const Circle&cCircle;

const int Disjoint = -2, Exscribe = -1, Cross = 0, Inscribe = 1, Contain = 2;

Po getX3(cPo a, cPo b, cPo ¢){ // SMEEI &
Po v0=b-a,vl=c-a;DB 10=v0.len2(),l1=v1.len2(),d=2*det(a,b,c);
return Po(10*v1.y-11%v0.y,11*v0.x-10*v1.x) /d+a;
//Po v0 = b-a, vl = c-a, m0 = (a+b)/2, ml = (a+c)/2;
//return Line(m0,m0+v0.1t())*Line(m1,m1+v1.1t());

}

Po getX4(cPo a, cPo b, cPo ¢){ // E&il»
return Line(a,a&Line(b,c))*Line(b,b&Line(a,c));
}

struct Circle{
Po o; DB r; Circle(cPo 0=Po(),DB r=0):0(0),r(r){}
// SMER

Circle(cPo a,cPo b){
o = (a+b)/2, r = dist(a,b)/2;

Circle(cPo a,cPo b,cPo ¢){
o = getX3(a,b,c), r = dist(o0,a);
¥

void in(){o.in(),RF(r);}
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void out(){
printf(”%.2f %.2f %.2f\n”, 0.x, 0.y, r);
}
bool operator <(cCircle c)const{return r<c.r;}
//HE-1 BEo 8a1
inline int sgn(cPo p)const{return ::sgn(r*r, dist2(o, p));}
//HE-1 0 881
inline int sgn(cLine 1)const{return ::sgn(r*r, dist2(l, 0));}
// SNE-2 SMI-1 HE3Z0 ML B2
inline int sgn(cCircle ¢)const{
DB d=dist2(0,c.0);
if (::sgn(sqr(r+c.r),d)<0) return Disjoint;
if (I::sgn(sqr(r+-c.r), d)) return Exscribe;
if (!::sgn(sqr(r-c.r), d)) return Inscribe;
if (::sgn(sqr(r-c.r), d)>0) return Contain;
return Cross;
}
inline DB s(){return PT*sqr(r);}
inline DB p(){return 2*PI*r;}
inline Po operator™(cCircle c)const{return Po(det(Po(o0.x,r),Po(c.0.x,c.r)),det(Po(o.y,r),Po(c.0.y,c.r)))/(c.r-r);}
inline void getIntersect(cLine 1,Po&p0,Po&pl)const{
Pom = o&l, d = (Lb-l.a).__1() * sqrt(sqr(r)-dist2(l, 0));
p0O=m +d, pl =m-d;
}
inline void getIntersect(cCircle ¢,Po&p0,Po&pl)const{
Po v=(c.0-0)._1()*r;DB a=acos(cos(r,dist(0,c.0),c.r));
pO0=o+rot(v,a),pl=o+rot(v,-a);
}
inline VP operator*(cLine 1)const{
VP P; int t = sgn(l); if (t==-1) return P;
Po p0, pl; getIntersect(l, p0, pl); P.PB(p0); if (t == 1) P.PB(pl);
return P;
}
inline VP operator*(cSeg s)const{
VP _P = Ts*Line(s), P; ECH(p, _P) if (~s.sgn(*p)) P.PB((*p));
return P;
}
inline VP operator*(cCircle c¢)const{
VP P; int t = abs(sgn(c)); if (t == 2) return P;
Po p0, pl; getIntersect(c, p0, pl); P.PB(p0); if (It) P.PB(pl);
return P;
}
inline void getTangency(cPo p,Po&p0,Po&pl)const{
DB d=dist(o,p),a=acos(r/d);Po v=(p-0)._1()*r;
pO0=o+rot(v,a),pl=o0+rot(v,-a);
}
};
struct Triangle{

Po A,B,C; DB a,b,c; DB alpha,beta,theta;
DB r,R; DB S,P; Po I,G,0,H;

void init(){
S=fabs(det(A,B,C))/2,a=dist(B,C),b=dist(A,C),c=dist(A,B);
alpha=acos(cos(b,c,a)),beta=acos(cos(a,c,b)),theta=acos(cos(a,b,c));
P=a+b+c,R=(a*b*c)/(4*S),r=2*S/P;
I=Po(a*A.x+b*B.x+c*C.x,a*A.y+b*B.y+c*C.y)/P;
G=(A+B+C)/3,0=getX3(A,B,C),H=getX4(A,B,C);
//DB s=P/2; assert(Isgn(S, sqrt(s*(s-a)*(s-b)*(s-c)))); // R LANK
//assert(Isgn(dist(I,0), sqrt(R*(R-2*r))));
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95 //assert(!sgn(dist(H,G), dist(O,H)*2/3));

96 }

97

98 void in(){

99 A.in(),B.in(),C.in();init();
100 }
101}

19.5.1 =m/NEBEEFR

Circle getMinimalCoverCircle(VP& P){ //#
random_ shuffle(ALL(P)); int n = SZ(P);
Circle C(P[0]); FOR(}, 1, n) if (I~C.sgn(P[i])){
C = Circle(P[i]); REP(j, i) if (I~C.sgn(PJj])){
C = Circle(P[i], P[j]); REP(k, j) if (!~C.sgn(P[k])){
C = Circle(P[i], P[j], P[k]);

— O © 00 3O Ui Wi

—_ =

19.6 B

Po getPo(){Po p;p.in();return p;}
Line getLine(){Line L;l.in();return 1;}

DB getArea(const VP& P){DB z=0;FOR(i,1,SZ(P))z+=det(P[i-1],P[i]);return z;}
DB getPeri(const VP& P){DB z=0;FOR(i,1,SZ(P))z+=dist(P[i-1],P]i]);return z;}

Tt W N~

19.6.1 MWZiaFER

struct Polygon{
VP P;
void input();

b

inline bool equal(const pair<DB, DB>& lhs, cSeg rhs){
DB k, b; rhs.getEquation(k, b);
return !sgn(k, lhs.fi) && !sgn(b, lhs.se);

0O Uk WD

©

}

DB getUnion(vector<Polygon>& P, vector<Seg>& S){

— = =
w N = o

vector<pair<DB,DB> > L; ECH(Si, S){
DB k, b; Si->getEquation(k, b);
L.PB(MP(k, b));

—_ ==
D O

}

UNQ(L); DB res = 0; ECH(Li, L){

N = = =
O © 0

vector<pair<DB, int> > [;
Line 10(0,Li->se,1,Li->fi4Li->se);

NN N
W N =

ECH(Pi, P){
int i; FOR_N(i, 1, SZ(Pi->P)) if (equal(*Li, Seg(Pi->P[i-1], Pi->P[i]))) break;
if (i = SZ(Pi->P)) continue;

NN NN
N O U

VP cut; FOR_N(i, 1, SZ(Pi->P)){
Seg 11(Pi->P[i-1], Pi->P[i]); if (!dett(10,11)) continue;
Po p=10*11; if (~11.sgn(p)) cut.PB(p);

N DD
© oo
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}

if (SZ(UNQ(cut)) == 2){
I.PB(MP(cut[0].x, 1));
LPB(MP(cut[1].x, -1));

}

ECH(Si, S) if (equal(*Li, *Si)){
LPB(MP(min(Si->a.x, Si->b.x), 2));
LPB(MP (max(Si->a.x, Si->b.x), -2));
}
#define h (I[i].fi-I[i-1].f1)
#define y0 (Li->fi * I[i-1]. 4 Li->se)
#define y1 (Li->fi * I[i].fi + Li->se)
SRT(I); int c0 = 0, c1 = 0; REP(i, SZ(1)){

if (!c0 && c1) res += (yO+yl)*h;
if (abs(I[i].se)==1) c0 += I[i].se;
else c1 += I[i].se;
}
#undef h
#undef y0
#undef y1
}
return res;
}
DB getUnion(vector<Polygon>& P){

vector<Seg> up, down; ECH(it, P){
FOR(, 1, SZ(it->P)){
Seg s(it->P[i-1], it->P[i]); int t = sgn(s.a.x, s.b.x);
if (t > 0) up.PB(s); else if (t < 0) down.PB(s);
}
}

return getUnion(P, up) - getUnion(P, down);
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Chapter 20

el

VP getCH(VP& P){ //i#EtEE, Fitsk
int n=SZ(P); if(n<=3) return P.PB(P[0]),getArea(P)<0?RVS(P):P;

SRT(P); VP C; C.resize(n+9); int nn = -1; REP(i, n){ //#
while (nn > 0 && dett(C[nn-1], C[nn], P[i]) <= 0) --nn; //#
C[++nn] = P[i];

}

int _nn = nn; DWN(j, n-1, 0){
while (nn > nn && dett(Cnn-1], Cnn], P[i]) <= 0) --nn; //#
C[++nn] = P[i];

}

C.resize(nn+1);
return C;

20.0.2 [ESE

struct Triangle; struct Circle;
typedef const Triangle&cTriangle; typedef const Circle&cCircle;

const int Disjoint = -2, Exscribe = -1, Cross = 0, Inscribe = 1, Contain = 2;

Po getX3(cPo a, cPo b, cPo ¢){ // SMEEE!
Po v0=b-a,vl=c-a;DB 10=v0.len2(),11=v1.len2(),d=2*det(a,b,c);
return Po(10*v1.y-11*v0.y,11*v0.x-10*v1.x) /d+a;
//Po v0 = b-a, vl = c-a, m0 = (a+b)/2, ml = (a+c)/2;
//return Line(m0,m0+v0.1t())*Line(m1,m1+v1.1t());

}

Po getX4(cPo a, cPo b, cPo ¢){ // &l
return Line(a,a&Line(b,c))*Line(b,b&Line(a,c));
}

struct Circle{
Po o; DB r; Circle(cPo 0=Po(),DB r=0):0(0),r(r){}
// SNER

Circle(cPo a,cPo b){
o = (a+b)/2, r = dist(a,b)/2;
}

Circle(cPo a,cPo b,cPo ¢){
o = getX3(a,b,c), r = dist(0,a);

void in(){o.in(),RF(r);}

void out(){
printf(”%.2f %.2f %.2f\n”, o.x, o.y, r);
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}
bool operator <(cCircle ¢)const{return r<c.r;}
//HE-1 B0 881
inline int sgn(cPo p)const{return ::sgn(r*r, dist2(o, p));}
//tEE-1 8510 8&1
inline int sgn(cLine 1)const{return ::sgn(r*r, dist2(l, 0));}
// SN2 SMJI-1 #8320 AL 52
inline int sgn(cCircle ¢)const{
DB d=dist2(0,c.0);
if (::sgn(sqr(r+c.r),d)<0) return Disjoint;
if (::sgn(sqr(r+c.r), d)) return Exscribe;
if (l::sgn(sqr(r-c.r), d)) return Inscribe;
if (::sgn(sqr(r-c.r), d)>0) return Contain;
return Cross;
}
inline DB s(){return PT*sqr(r);}
inline DB p(){return 2*PT*r;}
inline Po operator™(cCircle c¢)const{return Po(det(Po(0.x,r),Po(c.0.x,c.r)),det(Po(o.y,r),Po(c.0.y,c.r)))/(c.r-r);}
inline void getIntersect(cLine 1,Po&p0,Po&pl)const{
Pom = o&l, d = (Lb-la).__1() * sqrt(sqr(r)-dist2(l, 0));
p0O=m +d, pl =m - d;
}
inline void getIntersect(cCircle ¢,Po&p0,Po&pl)const{
Po v=(c.0-0).__1()*r;DB a=acos(cos(r,dist(0,c.0),c.r));
pO0=o+rot(v,a),pl=o+rot(v,-a);
}
inline VP operator*(cLine 1)const{
VP P; int t = sgn(l); if (t==-1) return P;
Po p0, pl; getIntersect(l, p0, pl); P.PB(p0); if (t == 1) P.PB(pl);
return P;
}
inline VP operator*(cSeg s)const{
VP _P = Ts*Line(s), P; ECH(p, _P) if (~s.sgn(*p)) P.PB((*p));
return P;
}
inline VP operator*(cCircle c¢)const{
VP P; int t = abs(sgn(c)); if (t == 2) return P;
Po p0, pl; getIntersect(c, p0, pl); P.PB(p0); if (!t) P.PB(pl);
return P;
}
inline void getTangency(cPo p,Po&p0,Po&pl)const{
DB a=acos(r/dist(o,p)); Po op=(p-0)._1()*r;
pO0=o+rot(op,a), pl=o+rot(op,-a);
}
inline void getTangency(cCircle ¢,Po&p0,Po&pl,Po&p2,Po&p3)const{
if (I::sgn(r,c.r)){Po d=(0-c.0).rt().__1()*r;p0=0+d,pl=0-d,p2=c.o+d,p3=c.o-d;}
else{Po p=(*this)"c; getTangency(p,p0,pl), c.getTangency(p,p2,p3);}
inline DB arc(cPo a,cPo b){
//DB alpha = acos(cos(dist(a, o), dist(b, o), dist(a, b)));
//if (det(0,a,b)<0) alpha = 2*PI - alpha;
return arg(o,a,b) * r;
}
b
struct Triangle{

Po A,B,C; DB a,b,c; DB alpha,beta,theta;
DB r,R; DB S,P; Po I,G,0,H;
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void init(){
S=fabs(det(A,B,C))/2,a=dist(B,C),b=dist(A,C),c=dist(A,B);
alpha=acos(cos(b,c,a)),beta=acos(cos(a,c,b)),theta=acos(cos(a,b,c));
P=a+b+c,R=(a*b*c)/(4*S),r=2*S/P;
I=Po(a*A.x+b*B.x+c*C.x,a*A.y+b*B.y+c*C.y)/P;
G=(A+B+C)/3,0=getX3(A,B,C),H=getX4(A,B,C);
//DB s=P/2; assert(Isgn(S, sqrt(s*(s-a)*(s-b)*(s-c)))); // B ANK
//assert(Isgn(dist(I,0), sqrt(R*(R-2*r))));
//assert(!sgn(dist(H,G), dist(O,H)*2/3));

}

void in(){
, A.in(),B.in(),C.in(); //init();

b

Po getPo(){Po p;p.in();return p;}
Line getLine(){Line L;l.in();return 1;}

DB getArea(const VP& P){DB z=0;FOR(i,1,SZ(P))z+=det(P[i-1],P[i]);return z;}
DB getPeri(const VP& P){DB z=0;FOR(i,1,SZ(P))z+=dist(P[i-1],P[i]);return z;}

VP getCH(VP& P){ //Fcitsk
int n=SZ(P); if(n<=3) return P.PB(P[0]),getArea(P)<0?RVS(P):P;

SRT(P); VP C; C.resize(n+9); int nn = -1; REP(i, n){ //#
while (nn > 0 && dett(C[nn-1], C[nn], P[i]) <= 0) --nn; //#
C[++nn] = P[i;

int _nn = nn; DWN(j, n-1, 0){
while (nn > _nn && dett(C[nn-1], Cnn], P[i]) <= 0) --nn; //#
C[++nn] = P[i];

C.resize(nn+1);
return C;

}
const int N = 109;
Circle C[NJ; int Cn, Tn; VP P;

DB f(const VP& P){
int n = SZ(P); VI id; id.resize(n, -1);

REP_ 2(i, j, SZ(P), Cn) if (!C[j].sgn(P[i])){
id[i] = j; break;
}

DB res = 0; REP(i, SZ(P)-1) res += (~id[i] && id[i] == id[i+1]) ? C[id[i]].arc(P[i], P[i+1]) : dist(P[i], P[i-+1]);

return res;

}

void add(const Po&p, const Circle&c){
Po p0, pl; c.getTangency(p, p0, pl);
P.PB(p0), P.PB(pl);

}

void add(const Circle&c0, const Circle&cl){
Po p0, pl, p2, p3; c0.getTangency(cl, p0, pl, p2, p3);
P.PB(p0), P.PB(pl), P.PB(p2), P.PB(p3);
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int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

while(~scanf(”%d%d”, &Cn, &Tn)){
CLR(P); REP(i, Cn) CJi].in();
DO(Tn){
Po a, b, ¢; a.in(), b.in(), c.in(); P.PB(a), P.PB(b), P.PB(c);

REP(i, Cn) add(a, C[i]), add(b, C[i]), add(c, C[i]);
}

REP_2(j, i, Cn, j) add(C][i], Cl[j]);
OT(SZ(P) ? f(getCH(P)) : C[0].p());

20.0.3 ZMHITOLE

const int N = 50;
Po PO[N]; DB A[N], B[NJ;
int n;

DB s(DB t, int &m){
VP P; REP(i, n) P.PB( PO[i] + Po(t * Afi], t * B[i));
m = SZ(P);
return fabs(getArea(getConvexHull(P)));

}
DB (DB x, DB a, DB b, DB ¢){

return a*x*x*x/3+b*x*x/2+c*x;
}
DB (DB 1, DB 1, DB a, DB b, DB ¢){

return a*(r*r*r-1*1*%1) /34+-b* (r4+1)*(r-1) /2+c*(r-1);
}

DB s(DB 1, DB r){
if (r - 1 < EPS) return 0;

DB m = (14 r) / 2; int nl, nm, nr;
DB sl = s(1, nl), sm = s(m, nm), sr = s(r, nr);

if (nl != nr){
return s(l, m) + s(m, r);
}

DBa=sl/(1-1)/(1-m)
+sm/ (m-1)/ (m-r)
+sr/(r-1)/(r-m

1 (I- m)
+sm* (-lr) / (m-1) / (m-1)
+sr* (-lm) / (r-1) / (r- m);
DBc=sl* (m*r)/(1-1r)/ (l1-m)

//cout << sl << 7 7<<sm << 77 << sr << endl;

//cout << f(r, a,b,c) - {(1, a,b,c) << endl;
return f(r,a,b,c) - f(1,a,b,c);
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//return f(r,l, a,b,c);

//return sm * (v - 1);

}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

#endif

int T; while (~scanf(”%d%d”, &n, &T)){
REP(i, n) PO[i].in(), RF(A[i], BIi]);

int CO = 3000;
DB d = (DB)T/CO0; DB res = 0, st = 0, ed = d;

DO(C0){
res += s(st, ed); //cout << st << 7 "<< ed << endl;
st = ed, ed += d;

}

OT(res /2 / T);

const int N = 50;

Po PO[N]; DB A[N], B[N];

int n;

DB s(DB t){
VP P; REP(i, n) P.PB(PO[i] + Po(t * Afi], t * B[i]));
return fabs(getArea(getConvexHull(P)));

}

DB f(DB x, DB a, DB b, DB ¢){
return a*x*x*x/3+b*x*x/2+c*x;

DB f(DB r, DB I, DB a, DB b, DB ¢){
return a*(r*r*r-1¥1*¥1) /3+b* (r4+1)*(r-1) /2+c* (x-1);
}
DB _sl; DB s(DB 1, DB r){
DBm=(1+4r)/2 sl =_sl sm=s(m), sr = s(r);

DBa=sl/(1-1)/(1-m)
—|—sm/(m-l)(/ m-r)

DBb=sl*(-mr)/(l-r)/(l-m)
+sm* (-lr) / (m-1) / (m-1)
+sr* (-lm) / (r-1) / (r - m);
DBc=sl* (m*r)/(1-1r)/ (l1-m)
+sm* (I*r) / (m-1) / (m-r)
+ st * (*m) / (r-1)/ (r- m);
_ sl = sr;
return f(r, la,b,c) ;// - {(1, a,b,c);
}
int T}
#define P PO

void add(vector<DB> &I, int i, int j, int k){
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109 DB a = A[i|*Blj] + A[j]*B[k] + A[k]*B[i] - A[i]*B[k] - A[j]*B[i] - A[k]*B[j];
110 DB b = (A[i*P[j].y+B[j]*P[i|.x) + (A[j]*P[k].y+B[k*P

%) + (AIS*P].y+Bi*P(K.%)
111 - (AWJ*P[.y+BI*P(.x) - (A[J*P[.y-+BH*PL]x) - (AQJ*PL.y+BfI*Pldx);
112 DB ¢ = P[i].x*(P[j].y-P[k].y) + P[j].x*(P[k].y-Plil.y) + P[k].x*(P[i].y - P[j].y);
113
114 if (Isgn(a)){
115 if (Isgn(b)) return;
116 DB x = -¢/b; if (0 < x && x < T) LPB(x);
117 return;
118 }
119
120 DB d = b*b - 4*a*c; if (sgn(d) < 0) return; d = sqrt(d); a *= 2;
121 DB x = (-b+d)/a; if (0 < x && x < T) I.PB(x);
122 x = (-b-d)/a; if (0 < x && x < T) LPB(x);
123}
124  #undef P
125
126  int main(){
127
128 #ifndef ONLINE JUDGE
129 freopen(in.txt”, "r”, stdin);
130 //freopen(”out.txt”, "w”, stdout);
131  #endif
132
133 while (~scanf(”%d%d”, &n, &T)){
134 REP(i, n) PO[i].in(), RF(A[i], BIi]);
135
136 vector<DB> I; .PB(0), I.PB(T);
137
138 REP(i, n) FOR(j, i+1, n) FOR(k, j+1, n){
139 add(I, i, j, k);
140 }
141
142 _sl =s(0); UNQ(I);
143
144 //REP(1,SZ(I)) cout << I[i] << 7 7; cout << endl;
145
146 DB res = 0; FOR(, 1, SZ(I)){
147 res += s(I[i-1], I[i]);
148 }
149
150 OT(res/T/2);
151 }
152
153}
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Chapter 21

£RER

1 const int HPI_N = 109;

2

3 bool cmpHPI(cLine l,cLine r){

4 int t = sgn(larg(), r.arg()); if (t) t = dett(r.a,l);

5 return t < 0;

6 }

7

8 Line Q[HPI_NJ; int cz, op;

9
10  void cut_ b(cLine 1){while(cz<op&&dett(1,Q[op]*Q[op-1])<0)--op;}
11 void cut_ f(cLine 1){while(cz<op&&dett(l,Q[cz]*Q[cz+1])<0)++cz;}
12 void cut(cLine 1){cut_b(1),cut_£(1),Q[++op]=1;}
13
14 VP getHPI(vector<Line>&L){

15 SRT(L, cmpHPI); int n = 1; FOR(i, 1, SZ(L)) if (sgn(L[i-1].arg(), L[i].arg())) Ln++] = Li];
16 VP P; cz =0, op = 1, Q[0] = L[0], Q[1] = L[1]; FOR(], 2, n){
17 if (!dett(Qop],Q[op-1])||!dett(Q]cz],Q[cz+1])) return P;

18 cut(L[i]);

19
20 cut_b(Q[cz]);cut_£(Q[op]);
21
22 if (op <= cz+1) return P;
23 for (int i=cz;i<op;++i) P.PB(Q[i|*Q[i+1]);
24 if (cz<op+1) P.PB(Q]cz]*Q[op]);
25 UNQQ(P).PB(P[0]);
26 return P;
27}
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Chapter 22

ek i S

#define suc(x) (x+1==n70:x+1)

ATRNMEEIRE, —MRIBATRIEEFKRES (KE) BF5.

22.1 tHIEE (Computing distances)
22.1.1 CEMNEERSEE

DB rc(const VP& P){
int n = SZ(P)-1, j = 1; DB d2 = 0; REP(i, n){
while (dett(P[i+1]-P[i], P[j+1]-P[j])>0) j=suc(j);
checkMax(d2, max(dist2(P[i], P[j]), dist2(P[i+1], P[j+1])));
}
return d2;
}
DB rc(const VP& P){
int n = SZ(P)-1, j = 1; DB w2 = OO; REP(i, n){
while (dett(P[i+1]-P[i], P[j+1]-P[j])>0) j=suc(j);
checkMin(w2, dist2(Line(P[i], P[i+1]), P[j]));
}
return w2;
}

22.1.2 ENOEERESE (Distance between 2 convex polygons)

HBEMERERZNOZIBRE Py Q, BIWBEREK/IMMAT S BIMIES dist(p,q), HE pe P, g€ Qo

BEXRNMAEANOEEESENRE LA,

FIRHZE Bt FEEEZIRE. s KUCOBEIMNES, FlRESRELELEMINS E (vertex distance), FEER
HX/NIRES, P, Q BIEHERZ, BENAREENXH.

DB rc(const VP& P1, const VP& P2){
int n = SZ(P1)-1, m = SZ(P2)-1;
int i=0, j=0; DB d2=00;

REP(k, n) if (P1[k].y > P1[i].y) i =k; //#
REP(k, m) if (P2[k].y < P2[jl.y) j = k;

DO(n){

Seg h(P1[i], P1[i+1]); while (dett(h.d(), P2[j+1]-P2[j])>0) j=suc(j,m);
checkMin(d2, dist2(h, Seg(P2[j],P2[j+1])));

169



11
12
13
14

0~ O Ui WN -

= R e e e e e e e
© 00 O Uik W = OO

i=suc(i,n);

}
return d2;
}
22.2 4IMEREFR (Enclosing rectangles)

22.2.1 s/MVIMEREREAERSEK

#define suc(x) (x+1==n70:x+1)
DB rc(const VP& P){

int n=SZ(P)-1,1=1,r=1,u=1,l1=1,rr=1,uu=1; DB res=00; REP(i, n){

Line p(P[i], P[i+1]); p.b = p.a + p.d()._1();

while (dott(p.d(), P[r+1]-P[r])>0) r=suc(r),++rr; if (vu<rr)u=r,uu=rr; //#
while (dett(p.d(), Plu+1]-P[u])>0) u=suc(u),++uu; if (ll<uu)l=u,ll=uu;
while (dott(p.d(), P[1+1]-P[1])<0) 1=suc(l),++11;

DB w = //dist(Line(P[r], P[r]+p.d().1t()), Line(P[l], P[l]+p.d().1t())); //?
dot(p, Pl - dot(p, P[1);

DB h = dist(p, P[u]);

checkMin(res, w*h);

//checkMin(res, w+h)

}
return res;
}
22.3 =f7# (Triangulations)
22.4 MZihFM4R (Properties of convex polygons)
22.5 filg (E.g.)

22.5.1 HDU 3847. Trash Removal
falif (Brief description)

B.)

5741 (Analysis)
LRREE.
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Chapter 23

3D-JL{AT E At

1
2 inline DB dist2(DB x,DB y,DB z){return dist2(x,y)+sqr(z);}
3
4 namespace D3{
5 struct Po{
6 DB x,y,z;Po(DB x=0,DB y=0,DB z=0):x(x),y(y),z(z){}
7 void in(){RF(x,y,z);}
8
9 Po operator-()const{return Po(-x,-y,-z);}
10 Po&operator+=(cPo p){x+=p.x,y+=p.y,z+=p.z;r'Ts; } Po&operator-=(cPo p){x-=p.x,y-=p.y,z-=p.z;r'Ts; }
11 Po&operator*=(DB k){x*=k,y*=k,z*=k;r'Ts;} Po&operator/=(DB k){x/=k,y/=k,z/=k;r'Ts;}
12 Po operator+(cPo p)const{return Po(x+p.x,y+p.y,z+p.z); } Po operator-(cPo p)const{return Po(x-p.x,y-p.y,z-p.z);}
13 Po operator*(DB k)const{return Po(x*k,y*k,z*k);}Po operator/(DB k)const{return Po(x/k,y/k,z/k);}
14
15 DB len2()const{return dist2(x,y,z); }DB len()const{return sqrt(len2());}
16 Po&__1(){rTs/=len();}
17 h
18
19 inline DB dot(DB x1,DB y1,DB z1,DB x2,DB y2,DB z2){return CG::dot(x1,y1,x2,y2)+2z1*z2;}
20 inline DB dot(cPo a,cPo b){return dot(a.x,a.y,a.z,b.x,b.y,b.z);}
21 inline DB dot(cPo p0,cPo pl,cPo p2){return dot(p1l-p0,p2-p0);}
22 inline Po det(DB x1,DB y1,DB z1,DB x2,DB y2,DB z2){return Po(CG::det(y1,z1,y2,22),CG::det(z1,x1,22,x2),CG::det(x1,y1,x2,y2))
i}
23 inline Po det(cPo a,cPo b){return det(a.x,a.y,a.z,b.x,b.y,b.z);}
24 inline Po det(cPo p0,cPo pl,cPo p2){return det(pl-p0,p2-p0);}
25
26 struct Line{
27 Po a,b;
28 J%
29k
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Chapter 25
(EEEEb

25.1 fI#E (E.g.)
25.1.1 CC...

B (Brief description)

G —FARE, TELRMAMF, ARERNKE.

EEX D (Algorithm Analysis)

ocoo

1
2 const int N = int(1e5) + 9, LV = 20;
3
4 int dep[N], fa[LV][N];
5 int n;
6
7 int up(int x, int d){
8 REP(lv, LV){
9 if (d&1) x = fa[lv][x];
10 d>>=1;
11 }
12 return x;
13 }
14
15 int lca(int x, int y){
16 if (dep[x] > dep[y]) x = up(x, dep[x]-deply]); else y = up(y, dep[y]-dep[x]);
17 if (x ==y) return x;
18 else{
19 DWN(lv, LV, 0) if (fa[lv][x] != fa[lv][y])
20 x = fa[lv][x], y = fa[lv][y];
21 return fa[0][x];
22 }
23 }
24
25 int dist(int x, int y){
26 return dep[x] + dep[y] - dep[lca(x, y)]*2;
27}
28
29  int main(){
30
31 #ifndef ONLINE JUDGE
32 freopen(”in.txt”, ’r”, stdin);
33 //freopen(”out.txt”, "w”, stdout);
34  #endif
35
36 Rush{
37
38 dep[1] = 0; FOR_1_C(i, 2, RD(n)) depl[i] = dep[RD(fa[0][i])] + 1;
39 if (n <= 1) continue;
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49
50

REP__1(i, n) FOR(lv, 1, LV) fa[lv][i] = fallv-1][fa[lv-1][i]];

int pl =1, p2 =1, di =0; FOR_1(i, 2, n){
int 11 = dist(i, pl), 12 = dist(i, p2);
if (11 > di) di = 11, p2 = i;
if (12 > di) di = 12, pl = i;
OT(di);

}

}
}
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Chapter 26

SEEE )

26.1 {5 (E.g.)
26.1.1 BZOJ 3083. ZxHIEE
HHHiL (Brief description)
U — IR A AUEIRN, TR TR
o 1 u: #1R.
e 2xy v x>y WEEE ERSERSEMERA v
e 3w i8] u RAREFRAERME.

X9 (Algorithm Analysis)

PRI R, —ERERRAE DFS() R AR A log(n) XiE, REXBHERMER B,
EZRIRIR, EIf u BIRHE, MRHETAIR..

« FulLts = 7%
« R uAXF = BN

« EulITH = u ERFENZTRENXEFN.

const int N = 100009, M = 2 * N, LV = 18;
UINT A[N]; int LN], R[N], sz[N], up[N], dep[N], fa[LV][N], n, m, nn, rt;
int hd[N], suc[M], to[M]; UINT T[4*N]; int bj[4*N], a, b; UINT c;

inline int move__up(int x, int t){
REP(Iv, LV){
if (t&1) x = fa[lv][x];
t>>=1;
}

return x;

}

inline int lca(int a, int b){
if (dep[a] > dep[b]) a = move_up(a, dep[a] - dep[b]);
else b = move__up(b, dep[b] - deplal);

if (a == b) return a;
else {
DWN(lv, LV, 0) if (fa[lv][a] != fa[lv][b])
a = fa[lv][a], b = fa[lv][b];
return fa[0][al;
}
}

#define aa toli™1]
#define bb toli]
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

##define v bb

inline void dfs(int u = 1){

sz[u] = 1; REP__G(i, u) if (v != fa[0][u]){
dep[v] = dep[u] + 1, fa[0][v] = u;
FOR(lv, 1, LV) if (!(fa[lv][v] = fa[lv-1][fa[lv-1][v]])) break;
dfs(v), sz[u] += sz[v];
}
}
inline void hld(int u = 1, int t = 1){

L[u] = ++nn, up[u] = t;
int h = 0; REP__G(i, u) if (v != fa[0][u] && sz[v] > sz[h])
h = v;
if (h){
hld(h, t); REP_G(i, u) if (v != fa[0][u] && v !=h)
hld(v, v);
}
R[u] = nn;
}
##define root 1, 1, n

#define Ix (x<<1)
#define rx (1x|1)
#defineml (1 +1r >> 1)
#define mr (ml + 1)
##define xx x, 1, r
#define lc Ix, 1, ml
##define rc rx, mr, r

inline void Update(int x, int 1, int r){
T[x] = min(T[lx], T[rx]);

}
inline void Release(int x){
if (bj[x]){
T[lx] = T[rx] = T[x];
bj[lx] = bj[rx] = 1;
bjx] = 0;
}
inline void Build(int x, int 1, int r){
if 1==r){
Tlx] = All];
}
else {
Build(1c), Build(rc);
Update(xx);
}
}

inline UINT Query(int x, int 1, int r){
if (r <al|b <1 return -1;
if (a <=1&& r <= b) return T[x];
Release(x);
return min(Query(lc), Query(rc));

}

inline void Modify(int x, int 1, int r){
if (r <al|b < 1) return;
if (a <=1&& r <=Db) T[x] =c, bj[x] = 1;
else {
Release(x);
Modify(lc), Modify(rc);
Update(xx);
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95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
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

}

inline void Modifyy(int z, int x){
while (up[z] !'= up[x]){

a = Lup[x]], b = L[x], Modify(root);

x = fa[0][up[x]];

a = L[z], b = L[x], Modify(root);

}

inline UINT Queryy(int 1, int r){

a=1Lb=r;

return Query(root);

}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

RD(n, ) FOR _C@, 2, n << 1){

RD(aa
suc[i
sucli

] -
]
}

bb);
hd[a,
hdla

a], hd[aa] = i, ++i;

al, hd[aa] = i;

dfs(), hld(); REP_1(i, n) RD(A[LI[i]]);
RD(rt); Build(root); DO(m){
int x, y, z; switch(RD()){

case 1:

RD(rt);
break;

case 2:

RD(x, y, ¢); z = lea(x, y);

Modifyy(z, x), Modifyy(z, y);

break;

case 3:

if (rt == RD(x)){

OT(Queryy(1, n));

else if (L[x] <= L[rt] && L[rt] <= R[x]){

x = move_ up(rt, (dep[rt]
L[x]-

} OT(min(Queryy(1,
else {
| OTQueny(Le

R[x]));

- dep[x] - 1));

1), Queryy(R[x]+1, n)));
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Chapter 27
—XEBEEZNEERE

27.1 g (E.g.)
27.1.1 SPOJ RECTANGLE
B (Brief description)
E— N FEE—HESE, BRXMREPALUARZDER (GA5%FRHFEIT) .
A9 #r (Algorithm analysis)
xR YN TEESHVERR, BRI O(n2) Bk, EFHEFREBE— 0(n!®) WEX.

const int N = int(2.5e5) + 9;
PII P[N]; int PP[N];
int n, nn; int Q; LL ans;

inline bool cmp(int a, int b){
return Pla].se < P[b].se || P[a].se == P[b].se && P[a].fi < P[b].fi;
}

inline LL C2(LL n){
return n*(n-1)/2;

}

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

Q = sqrt(RD(n)); REP(i, n) RDD(PJi].fi, P[i].se); P[n].fi = P[n].se = INF}; sort(P, P+n);
for (int i=0,ii;i<n;i=ii){
i = i+1; while (P[i].i==P[ii].f)++ii;

if (ii-i>Q){
set<int> H; int s=0; FOR(j, 1, ii) H.insert(P[j].se);

for(int j=ii;j<n;++j){
if (CTN(H, P[j].se)) ++s;
if (P[j].i!=P[j+1].fi) ans += C2(s), s = 0;

for(int j=0;j<nn;++j){
if (CTN(H, P[j].se)) +-+s;
if (P[PP[j]].f!=P[PP[j+1]].fi) ans += C2(s), s = 0;

}
else{

FOR(j, i, ii) PP[nn++] = j; PP[nn] = n;
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}
}
sort(PP, PP+nn, cmp);
for (int i=0,ii;i<nn;i=ii){
ii = i+1; while(P[PP[i]].se==P[PP]ii]].se)++ii;
map<int, int> H; FOR(j, i, ii){
int t = P[PPJj]].fi;
for(int jj=PP[j]-1;jj>=0&&P|jj] fi==t;--jj) ++H[P]jj].se];
}
ECH(it, H) ans += C2(it->se);
}
OT(ans);
}
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Chapter 29

1 55 M (o] §

29.1 5% (E.g.)
29.1.1 SGU 187

BBk (Brief description)

B— nxm iR, BRHLERFAILUE, BLERGER, REBREMENBFPE—LBEE—NDY, CIERFTERFR
B FREERKEN, FEMRE—IT (5) EMTAEMEFRIE, MENER—T 3), HEEENZENMERTFHEER
& El—HBZOMARREE. (n,m <100)

XS (Algorithm Analysis)

BINEEFEFRRTXNIBOMNMER. Bk, BERNKER, RE, BFTOM, EE—17/8— 57— 80—k, 18
B—TXMNEF, ENE—ITERNBATUA—DNZTERER (1, a, b), KRB r (TENHNENE a FIFIE b FIRFETE.
BANERM—ERESN LT, HRMNERXLEITZEMN a F b FTEEKA A 1 B FHIEIMR.

A BIRE—ITREOTENTLIRARNEE, B MRRALTENTLREE. ATHRIESIEIEEN—E, A K
AR —NSeiEiBid, BIEERBAEE, ™ B FAEHBEM. RIE\EX—5, —PME—ROYIR—XE— A 1 B #4E.
HEERAIFEAT LASKE FE dp ARSESKIEER A 1 B 4B T . dpli][jj[k][b1][b2] BRJEE—ITHE i 1TH, B i TIEEE j BIE k 5189
FE# (b1 #1b2 ARFR A F3IH B #IAHREEAEIEER/IEBERS) . MFHE 11T, —HERRENMNMRBE |
TR E, XPMER naive BB ; BIM—MIRTHE i 1T, THAT -1 TH—LETE, XERNMATUAFIAR dp[i-1)[?7][2)[7][7]
HET. ERRSEBERBERHENTIERS IR, SLFRE, 725K dpli] B, HMNFERPEBRE—EL dp[i-1][j1 to j2][k1 to
k2][?)[?] BREBTENF, XE—MREMN —HHAKRTEREMEE, AL O(n?) &I, 2/ 0(1) HE. RSEBHRHZLE
EFAEEE, HEFIFEIEBIENFEIERR, Ll A 71 B BALMEMSWER—EREI T — /N =Ki%E/ g%
BEVRE, XHTURIERMRSHEE—RR, BRETEEITE.

dp[0/1][0/1][I)[r]: RREABIBERIRZSA b1, b2, HEIXEA [, 1] FHERKRS0 oo KSHBHMESMN E—TRAIE 4285350
BB, 2B EMERTTIEEI ... Petr RBETEREERSE.. AIBRXSRE. . Rt#..)..

o EMMAHES T — Int BHAE. . BFEE. . RERERFIFRATIERERE. oo

const int N = 109;

struct Int{
int val;

operator int() const{return val;}

Int(int val = 0):val(val){
val %= MOD; if (val < 0) val += MOD;

inline Int& operator +=(const Int& rhs){
INC(val, rhs);
return *this;

}

inline Int operator +(const Int& rhs) const{
return sum(val, rhs.val);

}

inline Int operator -(const Int& rhs) const{
return dff(val, rhs);

}
5
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Int F[2][2][N][N], S[2][2][N][N]; bool A[NJ[N];

int n, m;

Int SS(int b1, int b2, int x1, int x2, int y1, int y2){
return S[b1][b2][x2+1][y2+1] - S[b1][b2][x2+1][y1] - S[b1][b2][x1][y2+1] + S[b1][b2][x1][y1];
}

class AmoebaDivOne {
public:
int count(vector <string> T) {

n = SZ(T), m = SZ(T[0]); REP_2(i, j, n, m){
int t = isdigit(T[i][j]) ? T[][j] - 0’ : T[i][j] - &’ + 10;
A2%i][2%]] = t & 1, A[2¥{][2%j+1] = t & 2;
AR¥IH1][2%)] =t & 4, A[2¥i+1][2%+1] = t & §;

}

n <<= 1, m <<= 1; RST(F); Int res; REP(i, n){

RST(S); REP_4(b1, b2, 1, 1, 2, 2, m, m) S[b1][b2][1+1][r+1] = S[b1][b2][][r+1] + S[b1][b2)[1+1][x] - S[b1][b2][I][x] + F[b1][b2][

[r);
RST(F); REP(1, m) FOR(r, 1, m){

if (Ali][r]) break;

REP_2(bl, b2, 2, 2) res += F[b1][b2][1][r];
}
}

return res;

Floj[o][l][r] = SS(0, 0, 1, r, 1, r) + Int(1);

F[O][1][1][r] = SS(0, O, 1, r, r+1, m-1) 4+ SS(0, 1, 1, r, r, m-1);

FI1[0][[r] = $S(0, 0, 0, 1-1, 1, 1) + SS(1, 0, 0, 1, 1, 1);

F[[1[1[] = SS(0, 0, 0, 1-1, 141, m-1) + SS(0, 1, 0, 1-1, r, m-1) + SS(1, 0, 0, L, r-+1, m-1) + SS(1, 1, 0, 1, r, m-1);

29.1.2 SGU 187
BBk (Brief description)
RIEERE. . FRITENHFR..

B DH (Algorithm Analysis)

const int N = 15;

struct rec{
short bl, b2, 1, r;
rec(){}
rec(int bl, int b2, int 1, int r):b1(b1),b2(b2),1(1),r(r){}
int len(){return r-141;}
void output(int i){
FOR_1(j, 1, r) printf("%d %d\n”, i, j+1);
}

};

int dp[N+1][N*N+1][2][2][N][N]; rec pr[N+1][N*N-+1][2][2][N][N];
int SIN+1], n, m, k;

void upd(int i, int k, int b1, int b2, int bbl, int bb2, int 1, int r, int 1I, int rr){

if (dpli][k (r-l-i—l)][bbl][be] 1] [rr] + S[r+1] S[l} > dp[i+1][k] [bl][b2] i){

dp[i+1][k][b1][b2][1]][r] = dpli][k-(r-14-1)][bb1][bb2][l][rr] 4+ S[r+1] - S[1];
pr[i+1][k][b1][b2][l][r] = rec(bbl, bb2, 11, rr);
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}

void gao(int i, int k, rec& p){
if (k) return; p.output(i);

gao(i-1, k-p.len(), pr[i][k|[p.b1][p.b2][p.][p-1]);

}

int main() {

#ifndef ONLINE JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

RD(n, m, k); REP(i, n){

int res = 0, ii; rec pp; REP__1(i, n) REP_4(bl, b2, r, 1, 2, 2, m, r+1) if (dp[i][k][b1][b2][1][r] >= res){

REP(j, m) S[j+1] = S[j] + RD();

REP_1(_k, k) REP(], m) FOR(r, 1, min(m, 14+ k)){

FOR_1(1, 1, r) FOR_1(rr, 11, r)

upd(i, _k, 0, 0,0, 0, 1, r, 11, rr);

FOR_1
upd
FOR_1
upd

11, 1, r) FOR(rr, r+1, m)

ll,T, r) FOR(rr, r, m)

A~ o~

FOR(1, 0, 1) FOR_1(rr, 1, 1)

upd(i, _k, 1,0, 0,0, L, r, 11, rr);

FOR_1(11, 0,1) FOR_1(rr, 1, 1)

upd(i, _k, 1,0, 1,0, 1, r, 11, rr);

FOR(1, 0, 1) FOR(r1, r+1, m)

upd(i, _k, 1, 1,0, 0, 1, r, 11, rr);
FOR(l, 0, 1) FOR(rr, r, m)

upd(i, _k, 1, 1,0, 1, 1, r, 11, rr);
FOR_1(11, 0, 1) FOR(rr, r+1, m)

upd(i, _k,1,1,1,0, L r, 11, rr);
FOR_1(1l, 0, 1) FOR(rr, r, m)

upd(i, _k, 1,1, 1, 1, 1, r, 11, rr);

res = dpli][k][b1][b2][l][r];
ii =i, pp = rec(bl, b2, 1, r);

cout << ”0Oil : 7 << res << endl;
gao(ii, k, pp);

#endif
}
}

}

i, _k,0,1,0,0, 1 r, 11, rr);

i, k,0,1,0,1,1 r, 11, rr);
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Chapter 30

I\ Rt

30.1 filg (E.g.)
30.1.1 ABBYY Cup 3.0 G3. Good Substrings

Podad

&}k (Brief description)
A
=A

E—E Texty KUK nn 4 Patterno ZEXRIXA Text PEZEMFEHHE, FEXTE i 1 Pattern, REFEEBIE [1i,ri] <

ExR. (nn <10)

H7 (Analysis)
SAM-DP.

BIESREFABFHE (Text && Patterns), HORIBAE] SAM. HESPHFHFERE, BRERENSFRARA, LUR

IEEFRBZEE SAM RASEEFIH)

dplii][u] R7R: FR u IRTHFEES, WTH i MFHFROTERE.

namespace SAM{
const int SN = int(5e4) + 1, NN = 11, N = 2*NN*SN + 9, Z = 26;
int trans[N][Z+NN], fail[N], len[N], tail, tot; char str[SNJ;

inline int new_ node(){
// RST(trans[tot);
tail = tot;
return tot4+;
}
inline int new_ node(int u){
CPY (trans[tot], trans[u]), fail[tot] = fail[u];
return tot+4+;

}

#define v trans[u|1
#define f fail[u]
#define ff fail[uu]

inline int h(int u){
return len[u] - len(f];

void Ext(int ¢){
int u = tail, uu = new_node(); len[uu] = len[u] + 1;
while (u && Iv) v =uu, u =f;
if (lu && v) v = uu, ff = 0;

else{
if (len[v] == len[u] + 1) ff = v;
else{
int _v = v, vv. = new_node(_v); len[vv] = len[u] + 1;
fail_v] = ff = vv;
while (v==_v)v=vv,u=1f
}
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int dp[NN][N], 1[NN], r[NN]; bool vis[N];
#define ¢ (*cur - ’a’)

tot = 0, new_ node();
gets(str); REP_S(cur, str) Ext(c); Ext(Z);
REP_1_C(ii, RD(nn)){

RS(str); RD(1[ii], r[ii]);

REP_ S(cur, str) Ext(c); Ext(Z+ii);

inline bool legal(int u){
if (tu || !dp[0][u]) return O;
REP_ 1(ii, nn) if (dpl[ii][u] < 1[ii] || r[ii] < dplii][u]) return O;

void dfs(int u = 0){
if (vis[u]) return; vis[u] = 1;

REP(ii, nn+1) if (trans[u][Z+ii]) dplii][u]
REP(c, Z) if (v){
dfs(v); REP(ii, nn+1) dplii][u] += dplii][v];

if (legal(u)) ans += h(u);

} using namespace SAM;

#ifndef ONLINE__JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

U W N

Init(); dfs(); OT(ans);
}

30.1.2 BZOJ 2806.
30.1.3 BZOJ 2806. [CTSC2012 Day2 T1] HEHXE (cheat)
f&lif (Brief description)
wE—HEATF, —MRARANRAIN, MRAREMNMIFHTFE. BITAAN—BXERAEN, MREFEMNZEN—MS
i, EEEPFHRNHNRRNSKE, > XEBKEDN 90%.
BE—RXE, FIERBEINEN, MRE, KESEKNRASERENTDEER.
47 (Analysis)
—HEZR, SAM-DP,

namespace SAM{

const int N = int(2.2e6) + 9, Z = 3;
int trans[N][Z], fail[N], len[N], tail, tot;
char str[N/2];
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
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55
56
57
58
59
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62
63
64
65
66
67
68
69
70
71
72
73

inline int new_ node(){
RST (trans[tot]), tail = tot;
return tot+-+;

}

inline int new_ node(int u){
CPY (trans[tot], trans[u]), fail[tot] = fail[u];
return tot+4-+;

}

#define v trans[u][c]
#define f fail[u]
#define ff fail[uu]

void Ext(int ¢){
int u = tail, uu = new_ node(); len[uu] = len[u] + 1;
while (u && Iv) v = uu, u = f;
if (lu && v) v = uu, ff = 0;

else{
if (len[v] == len[u] + 1) ff = v;
else{
int _v =v, vv=new_node(_v); len[vv] = len[u] 4+ 1;
fail[_v] = ff = vv;
while (v==_v) v=vv,u="f
}
}

}

void Init(){
tot = 0, tail = new_ node();
}

int 11I[N/2], n, no;
void Spell(){
int u=0,1=0; REP_1(i, n){
int ¢ = strfi] - ’0%;
while (u && !v) 1 = lenfu = {J;
if(u=v)++L Ui =1i-1
}
#undef
int f[N/2], g[N/2], q[N/2], cz, op, tt;
bool check(int x){
cz =1, op = 0; REP_1(i, n){
if (~(tt=i-x)){
while (cz <= op && op[q][g] < g[tt]) -—-op;
a[++op] = tt;
while (cz <= op && qlcz] < 1[i]) ++-cz;
f[i] = max(f[i-1], cz <= op ? cz[q][g] + i : 0);

gli] = f[i] - &
}

return f[n] >= no0;

}

} using namespace SAM,;
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0 g O U W

int main(){

#ifndef ONLINE JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

int Q, nn; RD(Q, nn); Init(); while (nn--){
RS(str); REP_ S(cur, str) Ext(*cur - ’0’);
if (nn) Ext(Z-1);

}

DO(Q){
n = strlen(RS(str+1)), n0 = ceil(n*0.9 - EPS); Spell();
int 1 =0, r = n; while (1 < r){
mtm=1l4+r+1>>1;

if (check(m)) 1 = m; elser = m - 1;

}

OT();

30.1.4 Ex%EL
{&& (Brief description)
47 (Analysis)

VP getCH(VP& P){ //i#ET5t, Ttk
int n=SZ(P); if(n<=3) return P.PB(P[0]),getArea(P)<0?RVS(P):P;

SRT(P); VP C; C.resize(n+9); int nn = -1; REP(i, n){ //#
while (nn > 0 && dett(C[nn-1], C[nn], P[i]) <= 0) --nn; //#
C[++nn] = P[i];

}

int _nn = nn; DWN(i, n-1, 0){
while (nn > _nn && dett(Clnn-1], C[nn], P[i]) <= 0) --nn; //#
C[++nn] = P[i];

}

C.resize(nn+1);
return C;

Fo BRTRoo KlBoco FI—MBUMBERZEERITEH 000 REUBAE.. AFITREFRT.. .o UTEEERE... SHYEE

FOUBEZE... .. ZKEMBREERTHARR! ..

http://cgm.cs.mcgill.ca/~orm/app.html

http://acm.hust.edu.cn /vjudge/problem /viewProblem.action?id=1577T7TEA B E & »

#define suc(x) (x+1==n70:x+1)
DB rc(const VP& P){
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35 int n = SZ(P)-1, j = 1; DB d2 = 0; REP(i, n){

36 while (dett(P[i+1]-P[i], P[j+1]-P[j])>0) j=suc(j);

37 checkMax(d2, max(dist2(P[i], P[j]), dist2(P[i+1], P[j+1])));
38 }

39 return d2;

40 YHBEREE..

41

42

43

44 #define suc(x) (x+1==n70:x+1)
45 DB rc(const VP& P){

46 int n = SZ(P)-1, j = 1; DB w2 = OO; REP(i, n){
47 while (dett(P[H—l] P[i], P[j+1]-P[j])>0) j=suc(j);
48 checkMin(w2, dist2(Line(P[i], P[i+1]), P[j]));

49 }

50 return w2;

51} (! RIREIEEMR...)

52

53

54

55 http://acm.hust.edu.cn/vjudge/problem/viewSource.action?id=1554076. . FNIEEIRIES. .
56

57

58  #define suc(x, n) (x+1==n?0:x+1)
59 DB _rc(const VP& P1, const VP& P2){

60 int n = SZ(P1)-1, m = SZ(P2)-1;

61 int i=0, j=0; DB d2=00;

62

63 REP(k, n) if (P1[k].y > Plfil.y)i=k; //#

64 REP(k, m) if (P2[k].y < P2[il.y) i = k;

65

66 DO(n){

67 Seg h(P1]i], P1[i+1]); while (dett(h.d(), P2[j+1]-P2[j])>0) j=suc(j,m);
68 checkMin(d2, dist2(h, Seg(P2[j],P2[j+1])));
69 i=suc(i,n);

70 }

71 return d2;

72}

73 DB rc(const VP& P1, const VP& P2){

74 return min(_ rc(P1, P2), rc(P2, P1));

75} (

76

77 Another .. PIBIEIRTEESE. Methodhttp://blog.csdn.net/zxy snow/article/details/6540150
78

79

80

81 http://acm.hust.edu. cn/vj11dg0/problom/viowProblom.action?id:20288o oo oo BINBEIEM ooo 0o0oo MEEHP—FKiN.. HE=MAR

) ... ALETLMAREREEE..

83

84

85

86 #define suc(x) (x+1==n70:x+1)
87 DB rc(const VP& P){

88
89 int n=SZ(P)-1,1=1,r=1,u=1,ll=1,rr=1,uu=1; DB res=00; REP(i, n){
90
91 Line p(P[i], P[i+1]); p.b = p.a + p.d()._1();
92
93 while (dott(p.d(), P[r+1]-P[r])>0) r=suc(r),++rr; if (uu<rr)u=r,uu=rr; //#
94 while (dett(p.d(), Plu+1]-P[u])>0) u=suc(u),++uuy; if (ll<uu)l=u,ll=uuy;
95 while (dott(p.d(), P[l+1]-P[1])<0) 1=suc(l),++1;
96
97 DB w = //dist(Line(P[r], P[r]+p.d().1t()), Line(P[l], P[l]+p.d().1t())); //?
98 dot(p, Plt]) - dot(p, P[1);
99 DB h = dist(p, P[u]);
100 //cout << w << 77”7 << h << endl
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101 checkMin(res, w*h);

102 }

103 //cout << res << endl,

104

105 return res;

106}

107

108

109 http://acm.hust.edu.cn/vjudge/problem/viewSource.action?id=1554091

110  http://acm.hust.edu.cn/vjudge/problem/viewSource.action?id=1555853. . MBAEREA=f. (EXEEMEM—%... LWFEERED

R oo

111
112 #define suc(x) (x+1==n70:x+1)
113 DB rc(const VP& P){

114 int n = SZ(P)-1; DB res = 0; int j, k; REP(i, n){

115 for (j=k=suc(i);j!=i;j=suc(j)){

116 while (dett(P[j]-P[i], P[k+1]-P[k])>0) k=suc(k);
117 checkMax(res, fabs(det(P[i], P[j], P[k])));

118 }

119 }

120 return res/2;

121}

122

123

124

125 T e e */
126

127  const int N = 1000009, M = 2 * N, LM = 21;
128 int hd[N], suc[M], to[M], wt[N];

129

130 int ST[LM][M], D[N], st[N], dep[N]; // Euler index ...
131 int n, tt;

132

133 inline bool elder(int a, int b){

134 return depla] < dep[bl;

135}

136

137 inline int lca(int a, int b){

138 int 1 = stfa], r = st[b];

139 if (1 > r) swap(l, r); ++r; int Iv = 1g2(r-1); //log2(r - 1);
140 return min(ST[Iv][l], ST[lv][r-(1<<1v)], elder);
141 )

142

143  #tdefine aa to[i"1]
144  #define bb toli]
145  #define v bb

146  #tdefine w wt[i/2]

147

148  void dfs(int u = 1){

149 ST[0][st[u] = ++tt] = u;
150 REP_ G(i, u) if (Ist[v]){
151 dep[v] = dep[u] + 1, D[v] = D[u] + w; dfs(v);
152 ST[O][++tt] = u;
153 }

154}

155

156 #undef v

157

158 const int MM = 1009;

159

160  struct Ants{

161 int s, t, r; LL v;

162 void in(){

163 RD(s, t, v);

164 r = lca(s, t);

165 }

166 void out(){
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cout << 8 << 7Kt << << <<end];

}

int entry(int x){
if (lea(r, x) !=r) return r;
int tt = lca(s, x); if (tt = r) return tt;
return lca(t, x);

}
bool sgn(int x){ // FIH L EEERE L.

return lea(x, r) == r && (lca(s, x) == x || lca(t, x) == x);
}

} ants[MM]; int m;

int d(int u, int v){

}

return D[u] + D[v] - D[lca(u, v)]*2;

int check(Ants& a, Ants& b){

int bg = a.entry(b.s); if (!b.sgn(bg)) return 0;
int ed = a.entry(b.t); if (!b.sgn(ed)) return 0;

bool bl = 0, b2 = 0;

/*DB all = (DB)d(a.s, bg) / a.v, arr = (DB)d(a.s, ed)
DB bll = (DB)d(b.s, bg) / b.v, brr = (DB)d(b.s, ed) /
if (!sgn(all, bll)) return 1;
if (all > bll) swap(all, bll), swap(arr, brr);
return sgn(bl==b27brr:bll, arr) <= 0;
/| ERFEHMIE. . 10-8 £3.. 10-9 260 o0 10-10 280 4¥o0 ZJF300 oo
*

/

LL al = d(a.s, bg), ar = d(a.s, ed); if (al > ar) swap(al, ar), bl = 1;
LL bl = d(b.s, bg), br = d(b.s, ed); if (bl > br) swap(bl, br), b2 = 1;
LL av = a.v, bv = b.v;

/ a.v; if (all > arr) swap(all, arr), bl = 1;
b.v; if (bll > brr) swap(bll, brr), b2 = 1;

if (al*bv == bl*av) return 1;
if (al*bv > bl*av) swap(al, bl), swap(ar, br), swap(av, bv);
return (b1==b27br:bl)*av <= ar*bv;

int main(){

#ifndef ONLINE JUDGE

freopen(”in.txt”, "r” stdln)

//freopen(”out.txt”, "w”, stdout);
F#endif

Rush{

FOR_C(i, 2, RD(n)<<1){

RD(aa, bb, w);

sucfi] = hd[aa], hd[aa] = i, ++i;
} sucli] = hd[aa], hd[aa] = i;

dfs();

for (intlv=1; (1 <<1lv) <=tt;Iv++){
for (inti=1;i4+(1<<lv)<=tt+1;i+4+)
ST[Iv][i] = min(ST[lv-1][i], ST[lv-1][i + (1<<(lv-1))], elder);
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234 REP_C(i, RD(m)) antsli].in();
235

236 int res = 0; REP__2(j, i, m, j){
237 res += check(ants[i], antslj]);
238 }

239

240 OT(res);

241

242 fill(hd+1, hd+n+1, 0),

243 fill(st+1, st+n+1, 0),

244 tt = 0;

245 }

246}

247

248

249

250 const int N = 5009, M = 2 * 30009;
251

252 int D[N], hd[N], suc[M], to[M], cap[M];
253 int n, m, s, t;

254

255 inline void add__edge(int x, int y, int ¢){

256 suc[m] = hd[x], tolm] =y, cap[m] = ¢, hd[x] = m++;
257 suc[m] = hdly], tolm] = x, cap[m] = 0, hd[y] = m++;
258}

259

260 inline void add_edgee(int x, int y, int ¢){

261 suc[m] = hd[x], to[m] =y, cap[m] = ¢, hd[x] = m++;
262 suc[m] = hdly], tom] = x, cap[m] = ¢, hd[y] = m++;
263}

264

265 #define v toli]

266 #define c capli]

267 #define f cap[i™1]

268

269 bool bfs(){

270 static int Q[N]; int ¢z = 0, op = 1;

271 fill(D, D+n, 0), D[Q[0] = s] = 1; while (cz < op){
272 int u = Q[ez++]; REP__G(i, u) if (ID[v] && ¢){
273 D[Q[op++] = v] = D[u] + 1;

274 if (v ==t) return 1;

275 }

276 }

277 return 0;

278}

279

280 LL Dinitz(){

281

282 to[0] = s;

283 LL max_ flow = 0;

284

285 while (bfs()){

286

287 static int sta[N], cur[N]; int top = 0;

288 sta[0] = 0, cur[s] = hd[s]; while (top !=-1){
289

290 int u = tolstaltop]], i; if (u == t){

291 int d = INF; REP_ 1(ii, top) i = stalii], checkMin(d, ¢); max flow += d;
292 DWN__1(ii, top, 1){i = stalii], f += d, ¢ -= d; if (Ic¢) top = ii - 1;}
293 u = to[sta[top]];

294 }

295

296 for (i=cur[u];i;i=sucli])

297 if (D[u] + 1 == D[v] && c) break;
298

299 if (!i) D[u] = 0, --top;

300 else {
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curfu] = suc[i], cur[v] = hd[v];
sta[+-+top] = i;

}

return max__ flow;

inline int dist2(int x, int y){return sqr(x)+sqr(y);}
bool init(){

//
int W, L, R, N; RD(W, L, R, N); R*=2;
if (R > W){

puts(”_l”);

return 0O;

}
s=0,t=2*N+1,n=t+ 1, m = 2; fill(hd, hd4+n+1, 0);

static int x[109], y[109]; REP_1(i, N){
RD(x[i], y[i]); add_edge(i*2-1, i*2, RD());
if (y[i] < R) add_edge(s, i*2-1, INF);
else if (y[i] > W-R) add_edge(i*2, t, INF);

}

int RR = sqr(R); REP_2_1(j, i, N, j-1) if (dist2(x[i]-x[j], y[i]-¥[j]) < RR){

add__edge(i*2, j*2-1, INF);
add__edge(j*2, i*2-1, INF);
}

return 1;

}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

Rush{
, if (init()) OT(Dinitz());

/ /410 = e PR ER R B HLER Snlognn

const int N = 50009;
Seg L[N]J; int n;

struct Event{
DB x; int id, ty; Event(DB x, int id, int ty):x(x),id(id),ty(ty){}

bool operator <(const Event &r)const {
return sgn(x, r.x) < 0 || Isgn(x, r.x) && ty > r.ty;
}

b

DB x; DB y(const Line& 1){
return sgn(l.d().x) ? La.y + (x - La.x)/Ld().x*Ld().y : La.y;
}

struct rec{
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int id; rec(int id):id(id){}
bool operator<(const rec& r)const{
return y(L[id]) < y(L[r.id]);

b

#define s_ it set<rec>::iterator

set<rec> S; s_it _S[NJ;

inline s_ it prelt(s_it it){return it == S.begin() ? S.end() : --it;}
inline s__it suclt(s_it it){return it == S.end() 7 S.end() : ++it;}

void isIntersect(){

vector<Event> I; REP(i, n){
LPB(Event(L[i].a.x, i, 1));
LPB(Event(L[i].b.x, i, -1));

}

SRT(I); ECH(i, I){
X = i->x;

#define tryIntersect(a, b) if (~L[a].sgn(L[b])){ \
printf("YES\n%d %d\n”, a+1, b-+1); return; \

}
if (~i->ty){
rec cur(i->id);
s_ it suc = S.lower_bound(cur), prd = prelt(suc);
if (suc != S.end()) trylntersect(cur.id, suc->id);
if (prd != S.end()) tryIntersect(cur.id, prd->id);
_ S[i->id] = S.insert(suc, cur);
else {
s_it &cur = _S[i->id], prd = prelt(cur), suc = suclt(cur);
if(prd != S.end() && suc != S.end()) tryIntersect(prd->id, suc->id);
S.erase(cur);
}
}
puts("NO”);
}

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

REP_ C(i, RD(n)) L[i].in();
isIntersect();

// Beiju ..
const int N = 109;

Po LINJ, RIN];
int n, m;

DB x, s;

void g(cPo a, cPo b){
DB t = det(a, b);
X +=t * (a.x + b.x);
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s +=t;
}
Po gl(DB y){
int i; REP_N(i, n){
if (sgn(L[i+1].y, y) > 0) break;
, g(Lfi], L{i+1]);
Po p = L[i] + (y-Lfi].y)/(L[i+1].y-L{i].y)*(L[i+1]-L{i]);
g(L{], p);
return p;
}
Po gr(DB y){
int i; REP__N(i, m){
if (sgn(R[i+1].y, y) > 0) break;
, g(R+1], R[i));
Po p = R[i] + (y-R[i].y)/(R[i+1].y-R[i].y)*(R[I+1]-Ri]);
g(p, R[i]);
return p;
}
bool f(DB y){
x=0,s=0, g(glly), gr(y)), x /= s*3;
return sgn(L[0].x, x) <= 0 && sgn(x, R[0].x) <= 0;
}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

Rush{
RD(n, m); vector<DB> Y; REP(i, n) L[i].in(), Y.PB(L[i].y); REP(i, m) RJ[i].in(), Y.PB(R[i].y);
//assert(Isgn(L[n-1].y, Rm-1].y));
DB top = min(L[n-1].y, R[m-1].y); UNQ(Y); int i; FOR_N(i, 1, SZ(Y)) if (M(YTi]) || !sgn(YT[i], top)) break;
DB 1 = Y[i-1], r = Y[i]; DO(233){
DBm = (1+r)/2;if (f(m)) | = m; else r = m;

}
OT();
}
}
| RS

const int N = 109;

VP P, C; int n, nn;
Po T, O; DB alpha, res;

inline DB ang(VP &C, int i){
} return i ? ang(Cli-1],C[i],C[i],C[i+1]) : ang(C|[nn-1],C][0],C[0],C[1]);

bool Roll(){

DB beta = OO; REP(i, n){
Seg 1 = Line(P[i], P[i+1]);
if (~sgn(dist2(0O,PJi]),dist2(O,P[i+1]))) swap(l.a, Lb);
Po o = O&l; if (~sgn(dist2(0,0), dist2(O,T))) continue; //!
Pot = o + 1d()._1() * sqrt(dist2(O,T) - dist2(0,0));
if (~l.sgn(t)) checkMin(beta, arg(O,T,t));

}

return sgn(beta, alpha) <= 0 ? res += beta, 1 : 0;

}

int main() {

#ifndef ONLINE_JUDGE
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freopen(”in.txt”, "r”, stdin);
” ” ” ” . .
N b b bl
//freopen(”out.txt”, "w”, stdout)
F#endif

while (scanf(”%d”, &n) != EOF){
printf(”Case %d: 7, ++Case);

P.resize(n); REP(i, n) P[i].in(); DB pm=getPeri(C=getConvexHull(P));
P.PB(P[0]); T.in(); nn=SZ(C)-1;

int i; REP_N(i, nn) if (Isgn(Cl[i].y)) break;
int c=(T.x-C[i].x)/pm-1; res=2*PI*c, T.x-=pm*c;

REP_N(c, 2*nn){ //!
O = (CJ[i], alpha = ¢ ? ang(C, i) : (C[i+1]-CJi]).arg(); if (Roll()) break;
T.rot(alpha, O), res += alpha; if (++i == nn) i = 0;

}

if (¢ == 2*nn) puts(”Impossible”); else OT(res);

Problem F. Moles
Brief description:

. ENTSHEIR— RN, SRR RINEN .. GANATUARGAED .0 oo UKIABARZENEEKE, BERCEHFHA—SNBEKENR

o

const int N = 100009, M = 2 * N, LM = 24;
int hd[N], suc[M], to[M], wt[M];

int ST[LM][M], st[N], dep[N]; // Euler index ...;
int L(N], RIN], A[M], S4*M], T[4*M];
int n, a, b, nn, tt;

inline bool elder(int a, int b){
return depla] < dep[b];
}

inline int lca(int a, int b){
int 1 = stla], r = st[b];
if (1 > r) swap(l, r); ++4r; int Iv = log2(r - 1);
return min(ST[Iv][l], ST[lv][r-(1<<1v)], elder);

}

#define aa toli™1]
#define bb toli]
##define v bb
#define w wtl[i]

void dfs(int u = 1){
L[u] = ++nn, ST[0][st[u] = ++tt] = vu;
REP_G(i, u) if ('L[v]){
dep[v] = dep[u] + 1, dfs(v), A[L[v]] = w, A[R[v]] = -w;
ST[O][++tt] = w;

R[u] = ++nn;
}

#define Ix (x<<1)
#define rx (1x|1)

#define mid (1 + r >> 1)
##define lc Ix, 1, mid
#define rc rx, mid+1, r
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##define root 1, 1, nn

void Build(int x, int 1, int r){
if (1 ==r) T[x] = max(0, S[x] = All));
else {
Build(lc), Build(rc);
S[x] = S[lx] + S[rx];
T[x] = max(T[lx], S[Ix] + T[rx]);

}

void Get(int x, int 1, int r){ // get interval
if (a <=1&& r <= b) Aftt++] = x;
else{
if (a <= mid) Get(lc);
if (mid < b) Get(rc);

}

int Q1(int a, int b){
ma = a, =b = b, tt = 0, Get(root);
int res = 0; REP(i, tt) res += S[A[i]];
return res;

}

int Q2(int a, int b){
ma = a, =b = b, tt = 0, Get(root);
int res = 0, sss = 0; REP(i, tt){
int ai = Ali];
checkMax(res, sss + T[ai]);
sss += Slai];

return res;

}

void Modify(int x, int 1, int r){
if 1 ==r) T[x] = max(0, S[x] = b);
else {
if (a <= mid) Modify(lc);
else Modify(rc);
S[x] = S[lx] + S[rx];
T[x] = max(T[lx], S[lx] + T[rx]);

}

int main(){

#ifndef ONLINE__JUDGE
freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

Rush{

RST(hd, L, A, S, T), tt = nn = 0; FOR_C(i, 2, RD(n) << 1){
RD(aa, bb); RDD(wt[i]), wt[i|l] = wt[i];
sucli] = hd[aa], hd[aa] = i, ++i;
suc[i] = hd[aa], hd[aa] = i;

dfs();

Build(root);

for (intlv=1; (1 <<1lv) <=tt;Iv++){

for (inti=1;i+ (1<<lv)<=tt+1;i++)
ST[Iv][i] = min(ST[lv-1][i], ST[lv-1][i + (1<<(lv-1))], elder);
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}

//REP__1(i, nn) cout << Afi] << 7 7; cout << endl;
//REP__1(i, nn) cout << Sum(i, i) << ” 7; cout <<endl;

int cmd; int x = 1, y, z; Rush{

RD(cmd); if (emd == 1){
z = lca(x, RD(y));
OT(QULIZ+1, L) + QI(LE+1, Liy));

} else 1_f {émd == 2){

} OT{(Q2(L[X]+LR[X]-1));

else

int x; RD(x, y), RDD(z); //if (elder(y, x)) y = x;
a = L[y], b = z, Modify(root);
a = R[y], b = -z, Modify(root);

30.1.5 blue-red hackenbush
f&lif (Brief description)
347 (Analysis)

#include <cstring>
#include <string>
#include <iostream>
#include <cstdio>
#include <vector>
#include <cassert>
#include <algorithm>

using namespace std;
#define MAXN 55
typedef long long int64;

/*
Problem can be reduced to red-black hackenbush
http://en.wikipedia.org/wiki/Hackenbush
Each pile represent a hackenbush stalk
Game value cooresponding to hackenbush stalk is easy to find.

Please refer here : http://www.geometer.org/mathcircles /hackenbush.pdf.

For hackebush games value of two disjoint game is equal to sum of individual game value.

(http://www-math.mit.edu/~rstan/transparencies/games.pdf)
*/

int t,n,tcase;
int arr[MAXN];

int64 calculate(){
int64 res = 0; int64 value = 1LL<<48;
res = (arr[0]%2==0)?value:-value;
bool is_ changed = false;
for(int i=1; i<n; ++i){
assert(arr(i]!=arr[i-1]);
if(arr[i]%2 = arr[i-1]%2){
is_ changed = true;

if(is_ changed) value /= 2;
res += (arr[i]%2==0)?value:-value;

return res;
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}

int main(){
for(scanf(”?%d” &tcase); tcase; tcase-=1){
scanf(”%d”,&t);
int64 res = 0;
for(int i=0; i<t; ++i){
scanf(”%d”,&n);
for(int j=0; j<n; ++j) scanf(”%d”,&arr[j]);
sort(arr,arr+n);
res += calculate();
}
if(res > 0 ) printf("FIRST\n");
else if(res < 0 ) printf(?SECOND\n");
else printf("DON’T PLAY\n");
}

return 0O;

}

30.1.6 HEAERERBBENFFREBH
falif (Brief description)
47 (Analysis)

Given a Suffix Array find number of strings
Let the suffix array be al, a2, ... an. Let S be an arbitrary string corresponding to the given suffix array.
Let
S[i] = ith character of the string
Suffix[i] = suffix of S starting from ith character.

We must have
Slal] S[a2] S[a3] ... San] - (1)

Also, by our definition of ”string”, if S[ai] < S[ai+1], then S[ai+1] = S[ai] + 1.

Therefore, if we replace each ’’ by exactly one out of =" and '<’, we will get a unique string.
Also, if each ’ ” had full "freedom” of choosing exactly one out of ’<’ and '=’, then number of strings for a given suffix array would be 2n-1.
However, world is not such a nice place. Any ’ ’ can always be replaced by ’<’; but it might not possible to replace it by '=". So lets try to se

Consider an arbitrary > ’, S[ai] S[ai+1], and lets see what happens when we replace it by ="
By suflix array condition, we have

Suffix[ai] < Suffix[ai+1].
But Slai] = S[ai+1]
So, we should have Suffix[ai+1] < Suffix[ai+1+1]

Therefore, the ’ * between S[ai] and S[ai+1] can be replaced by =" iff ai+1 appears before ai+1+1 in the suffix array. The answer will be 2k
k = no of positions i such that ai+1 appears before ai+1+1 in the suffix array

To handle the case where ai = N or ai+1 = N, we can append(conceptually) ’0’ to the of string, and rewrite the suffix array as
n+1, al, a2, ... an

Since the suffix array is very large, we will actually obtain it in the form:
(x1, y1), (x2, y2), ... (xk, yk)
Where each (xi, yi) represents an AP starting at xi, ending at yi, with common difference +1.
It can be verified if both ai and ai+1 are not boundary of some contiguous segment(i.e. do not belong to the set { x1, y1, x2, y2, ... xk, yk })
It is non trivial to find the position of ai+1 ’s. However, to check the order of two arbitrary elements in suffix array, we only need to check
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If they belong to same contiguous segment, then what is their order in the segment.
If they belong to different segments, then what is the order of those segments.
This can be done using STL’s map data structure as m([xi] = m[yi] = i, and using lower__bound to locate the relative position of segments i1

/*

Solution:

Using splay tree to creat the permutation.
Of course we cannot store all 1079 numbers but we can know exactly where they are in the final array.

Each node in the splay tree will store a number of consecutive numbers from u to v (u may larger than v).
At the beginning our tree contains only single node which is (1, n).

For each operation at most two nodes will be splited an hence at most two new nodes are created.
Operation flip can be implemented with lazy update.

The final permutation will have the form (u_1,v_1) (u_2,v_2), ... (u_i, v_i).
Each (u_i, v_1i) represent for a range of consecutive numbers.

When calculate the number of strings, we add an amazinal zero character at the end of the string and hence the suffix array will have an
additional number - n + 1 at the end (the suffix n + 1 will be the smallest one).

Let’s the suffix array isa_ 1, a_2, ..., a_n. Consider two adjacent elements a_iand a_ (i + 1). We have two case:

1. the number (a_i + 1) is in the place before the number (a_ (i + 1) + 1) in the array so S[a_i] <= S[a_ (i + 1)];

2. the number (a_i + 1) is in the place after the number (a_ (i + 1) + 1) in the array so S[a_i] < S[a_ (i + 1)];

(This explain why we need the additional zero character at the end).

So when consider all adjacent numbers, we’ll have that: S[a_ 1] <= or < S[a_2] <= or < S[a_3] ...

If Sla_i] < S[a_ (i 4+ 1)] then S[a_ (i + 1)] = S[a_1i] + 1 (to ensure that the number of different characters is equal to the maximal
character).

If Sfa_i] <= S[a_(i + 1)] then S[a_ (i + 1)] = S[a_i] or S[a_i] + 1.

Besides, S[a_1] = 1.

So the result will be 2~ (number of <=s).

Notice that our permutation is big so we need to think a little bit more to calculate the numer of <=s.

Test generation:
The core part of this problem is using special data structure so I just generate some random test.
As long as the number of consecutive groups in the final permutation is large (which will be sastified in random test) I think it’s ok.

*
/

#pragma comment(linker, 7/STACK:16777216”)

#include <cstdio>

#include <iostream>

#include <algorithm>

#include <vector>

#include <queue>

#include <stack>

#include <set>

#include <map>

#include <cstring>

#include <cstdlib>

#include <cmath>

#include <string>

#include <memory.h>

#include <sstream>

#include <complex>

#define REP(in) for(int i =0, _n = (n); i < _n;i++)
#define REPD(i,n) for(int i = (n) - 1; i >= 0; i--)

#define FOR(i,a,b) for (int i = (a), _b = (b); i <= _b; i++)

#define FORD(i,a,b) for (int i = (a), b = (b); i >= _b;i-)

#define DOWN(i,a,b) for (int i = (a), _b = (b); i >= _b;i-)

#define FOREACH(it,c) for (__ typeof((c).begin()) it=(c).begin();it!=(c).end();it++)
#define RESET (c,x) memset (c, x, sizeof (¢))

#define sar(x) () * (x))
##define PB push_ back
#define MP make pair
#define F first
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96
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##define S second
#define ALL(c) (c).begin(), (c).end()
#define SIZE(c) (c).size()

#define DEBUG(x) { cerr << #x << 7 =7 << x << endl; }

#define PR(a,n) {cerr<<#a<<” ="; FOR(_,1,n) cerr << a[_] <<’ ’; cerr <<endl;}
#define PRO(a,n) {cerr<<#a<<” = ";REP(_,n) cerr << a[_| << ’’; cerr << endl;}
#define oo 2000111000

##define mod 1000000007
using namespace std;

struct Node {
Node *left, *right, *parent;
//Each node of the splay tree stores one segment [u..v] (u can be larger than v)
//num is the total number of array’s elements in the sub-tree rooted at this node
//flip = 1 when we need to flip this sub-tree but haven’t done it yet (lazy update)
int u, v, num, flip;

b

Node *nullT;
int nNum, numU[1222222], numV[1222222], d[1222222], nD, n;

void initTree() {
nullT = new Node;

nullT -> left = nullT -> right = nullT -> parent = nullT;
nullT -> u = nullT -> v = nullT -> num = nullT -> flip = 0;
}
//Splay tree’s stuffs

void setLink (Node *parent, Node *child, bool isLeft) {
if (isLeft) parent -> left = child;

else parent -> right = child;
if (child != nullT) child -> parent = parent;
}
//If we need to flip the sub-tree rooted at root, we’ll do it now

void lazyUpdate(Node *root) {
if (root == nullT) return;

if (root -> flip) {
root -> flip = 0;
swap(root -> u, root -> v);
swap(root -> left, root -> right);
root -> left -> flip "= 1;
root -> right -> flip "= 1;

}
}
void update(Node * x) {

if (x == nullT) return;

X -> num = x -> right -> num + x -> left -> num + abs(x->u - x->v) + 1;
}

//find the node of the tree that contains the kth element

//We will split some node so that the there will be a node contains the segment [u..v] and v is the kth element

Node *findNode(Node * root, int kth) {
lazyUpdate(root);

if (root -> left -> num >= kth) return findNode(root -> left, kth);
int len = abs(root -> u - root -> v) + 1;

if ((root -> left -> num + len) >= kth) {
if (root -> left -> num + len == kth) return root;
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int mid, pre;
int dt = kth - root -> left -> num;

if (root -> u < root -> v) {
mid = root -> u + dt;

pre = mid - 1;

}

else {
mid = root -> u - dt;
pre = mid + 1;

}

Node * tmp = new Node;
tmp -> u = mid;

tmp -> v = root -> v;
tmp -> flip = 0;

root -> v = pre;

tmp -> left = nullT;
setLink(tmp, root->right, 0);
setLink(root, tmp, 0);

update(tmp);
update(root);

return root;

}

return findNode(root -> right, kth - len - root -> left -> num);

}

void upTree(Node *x) {

Node *y = x -> parent;

Node *z = y -> parent;

Node *tmp;

if (y->right == x) {
tmp = x -> left;
setLink(x, y, true);
setLink(y, tmp, false);

}

else {
tmp = x -> right;
setLink(x, y, false);
setLink(y, tmp, true);

}

setLink(z, x, z->left == y);
update(y); update(x);

}

void splay(Node *x) {
while (1) {
Node *y = x -> parent;
if (y == nullT) return ;

Node *z = y -> parent;

if (z != nullT)
if ((z->right == y) == (y->right == x)) upTree(y);
else upTree(x);

upTree(x);

}

void printTree(Node *root) {
lazyUpdate(root);
if (root == nullT) return;
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196 printTree(root -> left);

197

198 printf(”[%d %d]”, root -> u, root -> v);
199

200 printTree(root -> right);

201}

202

203 //Find the final array

204 void extract(Node *root) {

205 lazyUpdate(root);

206 if (root == nullT) return;
207 extract(root -> left);

208

209 numU[++nNum] = root->u;
210 numV [nNum] = root->v;
211

212 extract(root -> right);
213}

214

215 //Split a tree into two sub-strees. a and b where a contains the first num elements
216  void split(Node *root, int num, Node * &a, Node * &b) {

217 Node *tmp = findNode(root, num);
218 splay(tmp);

219

220 b = tmp -> right;

221 b -> parent = nullT;

222

223 tmp -> num -= tmp -> right -> num;
224 tmp -> right = nullT;

225 a = tmp;

226}

227

228 void debugTree(Node * root) {

229 printTree(root);

230 printf(”\n”);

231

232

233 //Join two trees, a and b
234 Node * join(Node * a, Node * b) {

235 Node * tmp = findNode(a, a->num);
236 splay(tmp);

237

238

239 setLink(tmp, b, 0);

240

241 update(tmp);

242 return tmp;

243}

244

245 long long pow2(int n) {

246 if (n == 0) return 1,

247

248 long long res = pow2(n / 2);
249 res = res * res % mod;

250

251 if (n % 2) res = res * 2 % mod,;
252

253 return res;

254}

255

256  vector <pair <int, int> > seg;
257 map <int, int> pos;

258

259 long long call() {

260 //numV[nNum] always equal ton + 1

261 //if numUnNum] = n + 1 too, we ignore this segment, otherwise, we decrease numV[nNum] by 1
262 if (numUnNum] == n + 1) nNum--;
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else numV [nNum]--;

//ignore the number 0 too

int START = 1;

if (numV[1] == 0) {
START ++;

}

else numUJ[1] ++;

FOR (i, START, nNum) {
intd =1;
if (numU[i] > numV[i]) d = -1,
int len = abs(numU[i] - numV|[i]) + 1;
if (len <= 4) {

int u = numU[i;

FOR (i, 1, len) {
seg.PB(MP(u, u));
u+=d;

}

}
else {

int u = numU[i;

seg.PB(MP(u, u));

seg.PB(MP(u + d, u + d));

int v = numV[i];

seg. PB(MP(u + 2 *d, v-2*d));

seg. PB(MP(v - d, v - d));
seg. PB(MP(v, v));

int pr = 0;
int z = seg.size();

FOR (i, 0,z - 1) {
int len = abs(seg]i].first - seg[i].second) + 1;
pos[seg[i].first] = pr + 1;
pos[seg[i].second] = pr + len;
pr += len;
}

pos[n + 1] = -1;
int cnt = 0;

//In the segment [u...v] (suppose u <= v)

//We have that S[u] <= S[u + 1] <= S[u + 2] <= ... <= s[v - 1]

//s[v + 1] may <= or < s[v] and this depends on the position of v + 1 and u - 1.
//Similarly in the case u > v

FOR (i, 0,z - 2) {
int u = pos[seg]i].second + 1J;
if (u == 0) u = pos[seg[i].second] - 1;

int v = pos[seg[i + 1].first + 1];
if (v ==0) v = pos[seg[i + 1].first] + 1;

if (u < v) cnt++;

FOR (i, 0,z - 1)
cnt += abs(segli].first - seg]i].second);
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330
331 }
332

333  int main() {

334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387 }

return pow2(cnt);

initTree();
Node * root = new Node;

int m;

cin >>n >> m;

//Initially the tree contain only one node: (0, n + 1)
//adding 0 and n + 1 to avoid the cornner cases
root -> u = 0;

root -> v =n + 1;

root -> num = n + 2;

root -> flip = 0;

setLink(root, nullT, 0);
setLink(root, nullT, 1);

root -> parent = nullT;

while (m--) {
int u, v, k;

}

scanf(”?%d%d%d”, &k, &u, &v);

Node *a, *b, *c, *d, *e;

if (k == 1) {

}

//split the tree into 3 smaller trees a, b and ¢

//b will contains only the elements from uth elements to vth elements
split(root, u, a, b);

split(b, v-u + 1, b, c);

//flip b and join 3 trees
b->flip |= 1;

a = join(a, b);

root = join(a, c);

else {

if(u == 1) continue;

//similarly split the tree into 3 sub-tree a, b, ¢

split(root, 1, a, b);

split(b, u - 1, b, ¢);

split(c, v-u + 1, ¢, d);

//we just need to change the order of a, b and ¢ when joining them
root = join(a, c);

root = join(root, b);

root = join(root, d);

nNum = 0;
extract(root);

cout << call() << endl,
return 0;

30.1.7 POJ 1741. Tree

faliX (Brief description)

o KBRS <=k MmXT B
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47 (Analysis)

const int N = int(led) + 9, M = N * 2;

int hd[N], prd[M], suc[M], to[M], ww[N]; // adj ...
int dep[N], sz[N]; int L[N], Ln, ans;

0 g O U W

int n, k, nn, ¢, cc;

#define a to[i"1]
#define b toli]
#define w wwl[i/2]
F#define v b

inline void del(int i){

if (i == hd[a]) prd[hd[a] = suc[i]] = 0;
else prd[suc[i]] = prd[i], suc[prd[i]] = sucli];

}

void dfs_c(int u, int p = 0){
int ss = 0; sz[u] = 1;
REP_G(i, u) if (v !=p){
dfs_c(v, u), sz[u] += sz[v];
checkMax(ss, sz[v]);

}

checkMax(ss, nn - sz[u]);

if (ss <= cc) cc =ss,c = u;

}

void dfsO(int u, int p = 0){
L[Ln++] = dep[u], sz[u] = 1;
REP_G(i, u) if (v = p){

dep[v] = dep[u] + w;
dfs0(v, u), sz[u] += sz[v];

}

void dfs1(int u, int p = 0){
L[Ln++] = dep[u];
REP_G(i, u) if (v = p){

dfs1(v, u);
}

}
int £){

intres=0,1=0,r=Ln-1;

sort(L, L+Ln);

while (1 < r){
if (L[] + L[r] > k) --1;
else res +=r - 14++;

}

Ln = 0

return res;

}

void gao(int u = 1){
cc = INF, dfs_c(u), u = ¢;
dep[u] = 0, dfsO(u), ans += £();

REP_ G(i, u){

del(i"1), dfsl(v), ans -= {();

nn = sz[v], gao(v);

}

int main(){
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0 g O O W

#ifndef ONLINE_JUDGE
freopen(”in.txt”, 7r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

while (RD(n, k)){
fill(hd+1, hd+n+1, 0), ans = 0;

FOR_C(i, 2, n<<1){
RD(a, b), RDD(w);
suc[prd[hd[a]] = i] = hd[a], hd[a] = i++;
suc[prd[hd[a]] = i] = hd[a], hd[a] = i;

}

nn = n, gao(), OT(ans);

30.1.8 Hangzhou Generator
falif (Brief description)
B2, AC Bzl

47 (Analysis)

const int N = 20;

DB A[N]N;

int n, m;

namespace ACM{
const int Z = 26, L = 20;
int trans[N][Z], fail[N], cnt[N], Q[N], u, cz, op, tot;
char str[L];

inline int new_ node(){
fail[tot] = cnt[tot] = 0, RST(trans[tot]);
return tot+4+;

}

#define v trans[u][c]
#define f trans|fail[u]][c]

inline void Build(){
cz = op = u = 0; REP(c, Z) if (v) Qop++] = v;
while (cz < op){
u = Qcz++]; REP(c, Z){
if (v) fail[Q[op++] =v] =1; // ...
else v =1f;

}

#define ¢ (*cur - ’A’)
inline void Insert(){

RS(str), u = 0; REP_ S(cur, str){
if (Iv) v = new_ node();
u=v;

}

n = strlen(str);
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1
2

void Init(){
tot = 0, new_ node();
Insert(); Build();

}

#undef ¢
} using namespace ACM;

void Gauss(){
REP(i, n){
if (sgn(AL))
int j; FOR_N(j, i+1, n) if (sgn(A[j][i])) break;

if (j == n){
// Warning;
assert(0);

}

FOR_ 1(k, 0, n) swap(A[i][k], A[j][k]);

}
DB t = A[ifil; FOR_1(, i, ) Afil[jl /=
REP(j, n) if (il=j&&sgn(A[][i)){

DB t = A[j]fil; FOR_1(k, i, n) Afj[] -= Afi]lk] * ¢;

}
}

int main(){

#ifndef ONLINE JUDGE
freopen(7in.txt”, ’r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

Rush{
if (Case) puts(””);
RD(m), Init();
RST(A); REP(u, n){
Afulfu] = Alu)n1] = m;

REP(c, m) Afu][v] -= 1;
}
An][n] =1, +4n;
//Display(A, n, n+1);
Gauss();
//Display(A, n, n+1);

OT(A[0][n]);

}

30.1.9 BZO0J 2154. Crash B FEFRE

falif (Brief description)

571 (Analysis)

const int PMAX = int(1e7) + 9;
VI P; int pp[PMAX]; Int GIPMAX];
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void sieve(){
G[1] = 1; FOR(, 2, PMAX){
it (tppli]) P-PB(), ppli] = i, Gli] = (LL)i*(1-0);
#define ii (i*P[j])
for (int j=0;j<SZ(P)&&ii<PMAX;++j) if (i%P[j]){
ppli] = P[], Glii] = GIiI*G[P{]};

} else{
Ep[iiL: pp[i]*Plj], G[ii] = pp[i]==i?(Int)ii* (1-P(j]):G[pp[i] *Pj]]*G[i/pp[i]];
) ;
}
F#undef ii

FOR(i, 1, PMAX) G[i] = G[i-1] + G[il;
}

Int f(int a, int b){
if (a > b) swap(a, b); Int z=0; for(int i=1,ii;i<=a;i=ii+1){
int aa = a/i, bb = b/i; ii = min(a/aa, b/bb);
z += (Glii]-G[i-1])*aa*bb*(aa+1)*(bb+1);

return z/4;

}

int main(){

#ifndef ONLINE_JUDGE
freopen(”in.txt”, "r”, stdin);
//freopen(”out.txt”, "w”, stdout);

F#endif

sieve(); OT(f(RD(), RD()));
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