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1. STRING

1 String

1.1 Hash

// Created by calabash boy on 18—6-1.
// CF 1003F
#include<bits/stdct+.h>
using namespace std;
typedef unsigned long long ULL;
const int maxn = 305*305;
/* FREERAN */
const int sigma = maxn;
/* hashiX# */
const int HASH CNT = 2;
int n;
int s[maxn];
/* char* l-bas
* sum[i] = s[i]+s[i—1]*Seed+s[i—2]*Seed"2+...+s[1] *Seed” (1—1)*/
ULL Prime Pool[] = {1998585857ul, 23333333333ul};
ULL Seed Pool[]={911,146527,19260817,91815541};
ULL Mod Pool[]={29123,998244353,1000000009,4294967291ull};
struct Hash 1D{
ULL Seed,Mod;
ULL bas[maxn] ;ULL sum[maxn] ;
int perm[sigma] ;
void init (int seedIndex, int modIndex) {
Seed = Seed Pool[seedIndex] ;
Mod = Mod Pool [modIndex] ;
bas[0]=1;
for (int i=1;i<=n;it++){
bas[i] = bas[i—1]*Seed¥Mod;
}
for (int i=1;i<=n;it++){
sum[i] = (sum[i—1]*SeedxMod+s[i])%Mod;
}
}
/*random shuffle B##iftid, Biilbkill hash*/
void indexInit (int seedIndex, int modIndex) {
for (int i=1;i<n;it++){
perm[i]=i;
}
random shuffle (permt+l, permt+l+sigma) ;
Seed = Seed Pool [seedIndex];

Mod = Mod Pool [modIndex] ;
bas[0]=1;
for (int i=1;i<=n;it++){
bas[i] = bas[i—1]*Seed%Mod;
}
for (int i=1;i<=n;it++){
sum[i] = (sum[i—1]*Seed®Modt+perm[s([i]])Mod;

}
ULL getHash(int 1,int r) {
return (sum[r]—sum[l—1]*oas[r—1+1]%ModHod) sMod;
}
thasher[HASH CNT];
map<palr<pair<ULL,ULL>,int>,int>veid;int vecnt;
map<string,int>id;int idcnt;
vector<int> pos[maxn] ;
string a[maxn];
int sumL[maxn];
int main() {
cim>>n;
for (int i=1;i<=n;it++)({
cin>>ali];
if (!id[a[i]l])id[a[i]] = ++ident;
s[i] = id[a[i]];
sumL[i] = sumL[i—1]+a[i].size();
}
for (int i=0;i<HASH CNT;it++) {
hasher([i] .indexInit (i, i);
}
int ans = sumL[n]+n—1;
for (int i=1;i<=n;i++){
for (int j=1;j<=n;j++){
ULL hashl = hasher[0] .getHash(i,J);
ULL hash2 = hasher[1] .getHash(i,J);
int len = j—i+l1;
pair<pair<ULL,ULL>,int> x = {{hashl, hash2?},len};
if (veid[x]==0)veid[x] = ++vecnt;
pos[veid[x]] .push back(i);

}

int maxDelta =0;

for (auto x:veid) {
int len = x.first.second;
int i = x.second;
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}

sort (pos[i] .begin(),pos[i] .end());
int num =0;
for (int j=0,last = —maxn;j<pos[i].size();j++) {
if (pos[i] [j]>=last+len) {
last = pos[i] [7];
numt+;

}

if (nunm==1)continue;

int costl = sumL[pos[i] [0]+len—1]—sumL[pos[i] [0]—1]+len—1;
int cost2 = len;

int tempDelta = (costl—cost2) *num;

maxDelta = max(maxDelta, tempDelta) ;

cout<<ans-maxDelta<<endl;
return 0;

1.2 KMP

// Created by calabash boy on 18-7-23.
/ /BB T HEAEIRTS
/ARBIR /AN FAT A FARIRT +H5 A FLAFFR T
/ /B BAB R T8 R /NE TR e MUE L
#include<bits/stdcet+.h>
using namespace std;
const int maxn = le6+100;
struct KMP{

int nxt[maxn];int len;

char t[maxn];

void clear() {

}

len =nxt[0] = nxt[1] =0;

/* l—bas */
/r EBIEssE R \o” */
void init(char* ss) {

len = strlen(sstl);

memcpy (t, ss, (lent2) *sizeof (char) ) ;

for (int i=2;i<=len;it++) {
nxt[i] = nxt[i—1];
while (nxt[i]&é&ss[i]!=ss[nxt[i]+1]) nxt[i] = nxt[nxt[i]];
nxt[i]+=(ss[i]==ss[nxt[i]+1]);

}

}
/* RFTEEssH i lfistart pos. MR first only B Ntrue, W RIREIZ M E*/

vector<int> match(char *ss,bool first only = false) {

int len s = strlen(sstl);
vector<int> start pos(0);
for (int i=1,j=1;i<=len s;){

while (j!=1 && ss[i] != t[j])] = nxt[j—1]+1;
if (ss[i] == t[j]) J++,it++;
else it++;

if (j == lentl){
start pos.push back(i—j+1);
if (first only)return start pos;
J = nxt[len]+1;

}
return start pos;
}
void debug() {
for (int i=0;i<=len;it++) {
printf (" [debug] nxt[%d]=%d\n", i,nxt[i]);
}

}
/* TERAE B acaca W ac & —ANEEEE +/
vector<int> periodic() {
vectorkint> ret;
int now = len;
while (now) {
now = nxt[now] ;
ret.push back(lenrnow);
}
return ret;

}
/* JERYY B acac Fac. acackfG¥F i, acalie*/

vector<int> periodic loop() {
vectorint>ret ;
for (int x :periodic()) {
if (len%x==0)ret.push back(x);
}
return ret;
}
int min periodic loop() {
return periodic loop() [0];
}
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}kmper;
vector<string> s;
vectorkvector<int> > a,maxVal;
int cntl[maxn],cnt2[maxn],n,m;
char S[maxn];
pairint,int> pg[maxn] ;int 1, r;
int main() {
cin>>n>>m;
s.resize(nt+l);
maxVal.resize (n+l);
for (int i=1; i<=n;it++){
cin>>s[i];
}
a.resize(nt+l);
for (int i=1;i<=n;it++){
ali] .resize(mt+l);
maxVal[i] .resize(mt+l);
for (int j=1;j<=m;j++) {
cin>>ali] [7];

}
int p,g;kmper.clear();
for (int i=1;i<=n;it++){
for (int j=1;j<=m;j++){
S[jl = slil [3—11;
}
S[mt+1]="\0";
kmper.init(S);
for (int x:kmper.periodic()) {
cntl [x]++;

}
for (int j=1;j<=m;j++){
for (int i=1;i<=n;it++){
S[i] = s[i] [J—1];
}
S[n+1]="\0';
kmper.init(S);
for (int x:kmper.periodic()) {
cnt2[x]++;

}
for (int i=maxn;i>=1;i—){
if (entl[i]==n){ g = i; }

if (ent2[i]==m){ p=i; }
}
for (int i=1;i<=n;it++)({
1 =0,r=0;
for (int j=1;j<=m;j++){
while (r>1&&pgl[l].secondK=J—q) 1++;
while (r>l&&pqlr—1].first<=ali] [j])r—;
palr++] = {alil [31,3};
if (3>=q){
maxVal([i] [J—gtl] = pg[l] .first;

}
int ans = O0x3f3f3f3f;
for (int j=1;j<=m—qtl;j++) {
1=r=0;
for (int i=1;i<=n;it++){
while (r>1&&pgll].secondK=i—p) 1l++;
while (r>l&&pglr—1].first<=maxvalli] [j])r—;
pglr++] = {maxval[i] [J],1};
if (i>=p){
ans = min(ans,pq[l] .first);

}
cout<<1LL* (pt+1)* (gq+l) *ans<<endl;
return 0;

1.3 EX KMP

// Created by calabash boy on 2019/12/11.

// CF 1200E

#include <bits/stdct+.h>

using namespace std;

const int maxn = le6 + 100;

//result: extend[i] = LCP(S[i,lens],T)

//require: nxt[i] = LCP(T[i,lent],T)

void exkmp (char *s,int lens,char *t,int lent,int *extend,int *nxt) {
extend[0] = 0;
for (int i = 1,p0 = 0,p = 0;1 <= lens;i ++){
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}

extend[i] = i <= p ? min(nxt[i —p0 + 1], p—1 + 1) : O;

while (i + extend[i] <= lens and extend[i] < lent and s[i + extend[i]]
== t[extend[i]+1])extend[i] ++;

if (i + extend[i] — 1> pand i !=1)p0 = 1i,p =1 + extend[i] — 1;

char s[maxn],t[maxn];
int extend[maxn];
int nxt[maxn];

int main() {
int n;
scanf ("%d", &n) ;
int LEN = 0;

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

}

scanf ("%s", t+l);
int lent = strlen(t+l);
int lens = min(LEN, lent);
exkmp(t, lent, t, lent, nxt,nxt) ;
exkmp(s + LEN — lens, lens, t, lent,extend, nxt) ;
int sp = 0;
for (int j = 1;j <= lens;j ++){
if (lens — j + 1 == extend[]]){
sp = extend[]];
break;

}
strcpy(s + LEN+1,t + sp + 1);
LEN += lent — sp;

printf ("ss\n",s+l);
return 0;

1.4 Manacher

// Created by calabash boy on 18-9-14.
#include<bits/stdct+.h>
using namespace std;
const int MAX = 2e5+10000;
char s[MAX];
struct Manacher({
int 1c[MAX];

char ch[MAX];
int N;
Manacher (char *s) {init(s);manacher(); }
/* s 1 bas */
void init(char *s) {
int n = strlen(st+l);

ch[n*2 +1] = "#';
ch[0] = '@';
ch[n*2 +2] = "\0';
for (int i=n;i>=1;i—){
ch[i*2] = s[i];ch[i*2 —1] = "#';
}
N =2*n +1;

}
void manacher () {
1c[1]=1; int k=1;
for (int i=2;i<=N;it++){
int p = kt+lclk]—1;
if (i<=p){
lc[i]=min(lc[2*k—1i],p—1t1);
lelse{ 1lc[il]=1l; }

if (it+lc[i]>k+lc[k])k=1i;

}
void debug() {
puts(ch);
for (int i=1;i<=N;i++){
printf ("lc[%d]=%d\n",1,1c[i]);

i

int main() {
scanf ("%s",stl);
Manacher manacher(s) ;
manacher.debug() ;
return 0;

while (ch[i+lc[i]]==ch[i—1lc[i]])lc[i]++;

1.5 Palindrome Series

‘ // Created by calabash boy on 19-11-20.
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// CF 932G BRI S04 #1757 4
// MACDPERS . WS A B30 E R 7
// AR, REEESSITED
#include<bits/stdct+.h>
using namespace std;
const int mod = 1e9 + 7;
const int maxn = 1e6+100;
struct Palindromic AutoMaton({
int s[maxn],now;
int nxt[maxn] [26],fail[maxn], 1 [maxn],last,tot;
int diff[maxn],anc[maxn],g[maxn], f[maxn];
void clear() {
//1 B K Eroot 0 5 HEKE root
s[0] = 1[1] =—-1;
fail[0] = tot = now =1;
last = 1[0] = 0;
memset (nxt[0], 0,sizeof nxt[0]);
memset (nxt[1],0,sizeof nxt[1l]);
}
Palindromic AutoMaton() {clear();}
int newnode (int len) {
tot++;
memset (nxt[tot], 0,sizeof nxt[tot]);
fail[tot]=0;1[tot]=len;
return tot;
}
int get fail(int x) {
while (s[now—1[x]—2]!=s[now—1])x = fail[x];
return x;
}
void add(int ch) {
s[nowt++] = ch;
int cur = get fail(last);
if(!nxt[cur] [ch]) {
int tt = newnode (1l [cur]+2);
fail[tt] = nxt[get fail(fail[cur])] [ch];

nxt[cur] [ch] = tt;
diffltt] = 1[tt] — 1[fail[tt]];
anc[tt] = diff[tt] == diff[fail[tt]]? anc[failltt]] : fail[tt];

}
last = nxt[cur] [ch];
}
void trans(int i) {
for (int p = last;p>1l;p = anclp]) {

glp] = fli — llanc[p]] — diff[p]];/*TBD*/
if (diff[p] == diff([faillp]]){
(glp] += glfaillp]]) %= mod;/*TBD*/
}
(f[i] += (1 % 2 == 0) *g[p]) %= mod;/*TBD*/

}
int init(char* s) {
f[0] = 1;
int n = strlen(s + 1);
for (int i=1;i<=n;it++){
add(s[i] — 'a");
trans(i);
}
return f[n];
}
}pam;
char t[maxn], s[maxn];
int main() {
scanf ("%s",s + 1);
int n = strlen(stl);
for (int i=1;i<=n/2;i++){
tl2 * 1 —-1] = s[il;
t[2 * i] = sn +1—1 ];
}
cout<<pam.init (t)<<endl;
return 0;

1.6 Suffix Array

J*
* for each 2—power string.
* let its length is 2L. add edge of length w[L] between every i and i + L.
* calculate the spanning forests.
*/

#include <bits/stdct+.h>

#define rank rkrkrk

//#define DEBUG

#define RMQ

using namespace std;

const int maxn = 3e5+100;
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int w[maxn];
int lg[maxn];
struct Run{
int 1,r,k;
b
struct UFS {
int fa[maxn];
void init(int n) { iota(fa, fa + n + 1, 0); }
int find(int x) { return fa[x] == x ? x : fa[x] = find(fa[x]); }
bool unite(int u, int v) {
u = find(u); v = find(v);
falu] = v;
return u != v;
}
} ufs[20];

int unite(int u, int v, int k) {
if (ufs[k].unite(u, v)) {
if (k == 0) return 1;
return unite(u, v, k — 1) + unite(u + (1< (k=1)), v + (I<(k-1)), k—1)

’

} else return O;

long long merge(int u, int v, int 1) {
int k = log2(1);

int ret = unite(u, v, k) +
unite(u + 1 — (1<<k), v + 1 — (1<k), k);
return ret;
}
struct SA{
#ifndef RMQ

struct Segment Tree(
int min val [maxn*4];
void up (int x) {
min val[x] = min(min val[x<<1],min val[x<<1|1]);
}
void build(int x,int 1,int r,int*h) {
if (1 == r){
min val[x] = h[1];
return;
}
int mid =1 + r >»>1;
build(x<<1,1,mid, h);

build(x<<1|1l,mid+1,r,h);
up () ;
}
int query(int x,int 1,int r,int L,int R) {
if (1 > R || L > r)return Ox3f3f3f3f;
if (I<= 1 && r <= R)return min val[x];
intmid=1+r >> 1;
return min (query(x<<1,1,mid, L,R) ,query(x<<1|1,mid+1, r,L,R));
}
}segtree;
flelse
int st[maxn] [20];
void st init(int n,int*h) {
for (int i=1;i<=n;it++){
st[i][0] = h[i];
}
for (int j=1; (1<<j)<=n;J++){
for (int i=1;i<=n— (1J)+1;i++) {
stli][J] = min(st[i] [J—1],st[i+ (1< (J—1))]1[3—1]);

}
#endif
int cntA[maxn],cntB[maxn],tsa[maxn],A[maxn],B[maxn] ;
int sa[maxn],rank[maxn],height[maxn] ;
void get sa(int * ch,int n) {
ch[0] = ch[ntl] =—1;
for (int i=0;i<=n;i++)cntA[i] = 0;
for (int i=1;i<=n;i++)cntA[ch[i]]++;
(

for (int i=1;i<=n;i++)cntA[i] += cntA[i—1];
for (int i=n;i>=1;i—)sal[cntA[ch[i]]—] = i;
rank[sal[l]l] = 1;
for (int i=2;i<=n;it++){

rank([sa[i]] = rank[sa[i—1]];

if (ch(sali]] != chlsal[i—1]])rank[sali]] ++;

}
for (int 1=1;rank([sa[n]]<n;1<<=1) {

for (int i=0;i<=n;i++)cntA[i] = cntB[i] = 0;
for (int i=1;i<=n;it++){
cntA[A[i] = rank[i]] ++;

cntB[B[i]=(i+1<=n) ?rank[i+1] :0]++;
}
for (int i=1;i<=n;it++)cntB[i] += cntB[i—1];

for (int i=n;i>=1;i—)tsalcntB[B[i]]—] = 1i;
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c794
6dbf
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c3ba
1626
c9f2
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dcbc
021c

95cf
95cf
95cf
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5c18
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757e
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95cf
edbc
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95cf
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33df
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}

for (int i=1;i<=n;it++)cntA[i] += cntA[i—1];

for (int i=n;i>=1;i—)sa[cntA[A[tsali]l]]—] = tsali];

rank[sal[l]] = 1;
(

for (int i1=2;i<=n;i++){
rank([sa[i]] = rank[sal[i—1]];
if (A[sali]] '= A[sal[i—1]1] || B[sal[i]] != B[sa[i—1]])rank[sali]]
++;

void get height(int *ch,int n) {

get sa(ch,n);

sal[0] = rank[0] = 0O;

for (int i=1,7=0;i<=n;i++) {
if () J—
while (ch[i+]j] == ch[sa[rank[i]-1]+]])J++;
height[rank[i]] = j;

}

#ifdef DEBUG

#fendif

for (int i=1;i<=n;it++){
printf ("height[%d]=%d\n", i,height[i]);

#ifndef RMO

ffelse

#fendif
}

segtree.build(l, 1,n,height);

st init(n,height);

int get lcp(int x,int y,int n){

int rkx = rank[x];
int rky = rank[y];
if (rkx>rky)swap (rkx, rky) ;

rkxt++;
#ifndef RMQ

int lcp = segtree.query(l, 1,n,rkx, rky);
felse

int k = 1g[ (rky — rkxt+1)];

int lcp = min(st[rkx] [k],stlrky — (1<<k)+1] [k]);
#endif

#ifdef DEBUG

#fendif

printf (" [get lcp]ux=%d y=%d_rkx=%d, rky=%d, lcp =%d\n", x, y, rkx, rky, 1cp) ;

return lcp;
}
}sal, saz2;
int ch2[maxn];

vector<Run> get run (int*ch,int n) {

sal.get height(ch,n);
for (int i1=0;i<=n+1;i++){
ch2[i] = ch[i];
}
reverse (ch2+1,ch2+1+4n) ;
saZ2.get height(ch2,n);
vector<Run> result(0);
int len max = n/2;
for (int len = 1;len <=len max;len ++) {
//get_len run
for (int i=1;i<=n;i+=len) {
int j = i+tlen;
if (j >n)break;
int lcp = sal.get lcp(i,j,n);
int lcs = sa2.get lcp(ntl—i,ntl—j,n);
lcp = min(lcp,len);
lcs = min(lcs,len);
)
)

’

’

assert (j+lcp—1<=n
assert (i—lcst+1>=1
#ifdef DEBUG

printf ("i=%d, j=%d, len=%d, lcp=%d, lcs=%d\n", i, j, len, 1cp, 1cs) ;

’

fendif
if (lcp + lcs — 1 < len)continue;
int L = j—lcstl;
int R =3 + lcp —1;
result.push back( (Run) {L,R,1len});

}
#ifdef DEBUG
for (Run run : result) {
printf (" [run] : 1=%d, jr=%d, k=%d\n", run.1, run.r,run.Xk) ;
}
#endif
return result;
}
int n;
typedef long long 11;
11 spanning_forest (vector<Run> &runs) {
sort (runs.begin(), runs.end(), [] (Run x,Run y) {

9aba
95cf
bale
96d9
4d50
TcT77
842e
13b4
95cf
7db6
945d
c4bl
a2dc
dbca
427e
870e
d3da
dd33
f2ab
8ef0
£20d
97fa
2cd9
6a34
edbc
8dbc
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37d6
09d8
856e
ab80
95cf
95cf
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7252
95cf
1937
56b0
95cf
5c83
4085
aec3
470



b6e2
b251
193
ec84
de4b
bbac
95cf
4206
95cf
7767
3117
c592
9523
1£d9
60ca
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4721
d1i5f
d442
6dbf
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95cf
9f8e
e052
efb9
95cf
3690
lccd
95cf
7021
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eb45
a281
4562
427e
95ce
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return w(x.k] < w[y.k];
1)
11 ans = 0;
for (auto& R : runs) ({
int 1 = R.1, r = R.r;
ans += 111 * merge(l — R.k, 1, r—1 + 1) * w[R.Kk];
}
return ans;
}
int ch[maxn];
int main() {
for (int i=2;i<maxn;i++)1g[i] = 1g[i/2] + 1;

int T;
scanf ("%d", &T) ;
while (T—){

scanf ("%d", &n) ;
for (int 1 = 0; i < 20 ; i++) ufs[i].init(n);
ch[nt+l] = —1;
ch[0] =-1;
for (int i=1;i<=n;it++){
scanf ("%d", ch+i) ;
}
int m = n/2;
for (int i=1;i<=m;it++){
scanf ("sd", wt+i) ;
}
vector<Run> all run = get run(ch,n);
printf("$11ld\n", spanning forest(all run));

return 0;

1.7 Trie Graph

// Created by calabash boy on 2019/10/25.

#include <bits/stdct+.h>

using namespace std;

const int maxn = 2e5 + 100;

struct Trie {
int nxt[maxn] [26], fail[maxn];
// the node I should go when append a character
int Go[maxn] [26];

int root = 0;
int cnt = 0;
void clear() {
root = cnt = 0;
memset (nxt[0], 0,sizeof nxt[0]);
}
int newnode() {
cntt+;
//clear memory
return cnt;
}
void insert (char *s) {
int now = root;
while (*s){
now = insert (now, *s — 'a');
s ++;

}
int insert(int pre, int ch) {
return nxt [pre] [ch] ?nxt[pre] [ch] : nxt[pre] [ch] = newnode();
}
void build() {
queue<int> Q;
Q.push(0) ;
memcpy (Go[0],nxt[0],sizeof nxt[0]);
while (!Q.empty()) {
int head = Q.front();
Q.pop() 7
for (int ch = 0; ch < 26; cht++) {
int v = nxtlhead] [ch];
if (!v)continue;
if (head == 0) fail[v] = 0;
else fail[v] = Go[faill[head]] [ch];
memcpy (Go[v],Go[fail[v]],sizeof Gol[V]);
for (int cc = 0; cc < 26; cct+) |
if (nxt[v] [cc])Gol[v] [cc] = nxt[v] [cc];
}
Q.push(v) ;

ttrie;

10

e7b0
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1.8 Trie Graph (Segment Tree)

// Created by calabash boy on 2019/10/27.
#include <bits/stdct++.h>

using namespace std;

const int maxn = 2e5 + 100;

int n;
int p[maxn], c[maxn];
struct Node{
int lson,rson;
int val;
void init() {
val = 0;
lson = rson = —1;

}

Inodes[maxn * 25];

int node cnt = 1;

int build(int x,int 1,int r) {
int now = node cnt ++;
nodes[now] .init();
if (1 == r) return now;
intmid=1+ r > 1;
nodes[now] .1son = build(x<<1,1,mid);
nodes[now] .rson = build(x<<1|1,mid+1,r);
return now;

int update(int id,int 1,int r,int pos,int val) {
int now = node cnt ++;

nodes[now] = nodes[id];
if (1 == r){
nodes[now] .val = val;
return now;

}
intmid=1+r > 1;
if (pos <= mid)nodes[now] .lson = update (nodes[id] .lson,1l,mid,pos,val);
else nodes[now] .rson = update (nodes[id] .rson,mid+1, r,pos,val) ;
return now;
}
int query(int id,int 1,int r,int pos) {
if (1 == r)return nodes[id] .val;
intmid=1+r > 1;
if (pos <= mid)return query(nodes[id] .lson,l,mid,pos);
else return query(nodes[id] .rson,mid+1, r,pos) ;

struct Trie{
map<int, int> nxt[maxn];
int root[maxn], fail[maxn];
int cnt = 1;
int insert(int pre,int ch) {

return nxt[pre] .find(ch) == nxt[pre].end() ? nxt[pre] [ch]

pre] [ch];
}
void build() {
queue<int> Q;Q.push(0);
root[0] = ::build(l,1,n);
for (auto edge : nxt[0]){
int v,ch;
tie(ch,v) = edge;
root[0] = update(root[0],1,n,ch,v);
}
while (!Q.empty()) {
int head = Q.front();Q.pop();
for (auto edge: nxtlhead]) {
int v,ch;
tie(ch,v) = edge;
if (head == 0)fail[v] = 0;
else fail[v] = query(root[faillhead]],1,n,ch);
root[v] = root[fail[v]];
for (auto edge? : nxt[v]){
int v2,ch2;
tie(ch2,v2) = edge2;
root[v] = update(root[v],1,n,ch2,v2);
}
Q.push(v);

}

trie;
int main() {
cirn>>n;

for (int i=1;i<=n;it++){
scanf ("sd",p+i) ;

}

for (int i=1;i<=n;i++){
scanf ("%d", c+i) ;
trie.insert(p[i],c[i]);

}

trie.build();
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4009
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Tcad
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c7de
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for (int i=1;i<=n;it++){
cout<trie.fail[i] <<".";

}

cout<<endl;

return 0;

1.9 Dictionary of Basic Factors

// Created by calabash boy on 2019/10/28.
// CF 100962D R[X|dlborder series, & Kborders
#pragma GCC optimize(3)
#include <bits/stdct+.h>
#idefine rank rkrkrk
using namespace std;
const int maxn = 4e5 + 100;
const int maxlog = 19;
struct Sequence{
/** 1 + k*d <=r **/
int 1,r,d;
Sequence(int 11 = 0,int rr = 0,int dd = 0) {
1l=11r = rr;d = dd;
}
Sequence (const vector<int> & pos) {
if (pos.empty()) {
l=r=d=0;
}else if (pos.size() == 1){
1 = pos.front();
r = pos.front();
d=1;
lelse{
1 = pos.front();
r = pos.back();
d = pos[1] — pos[0];

}
bool has (int x) {
return dand x >= 1 and x <= r and x %
t
int count() {
if (d == 0)return 0;
return (r — 1) / d+ 1;

i

Sequence operator — (int X, Sedquence S) {return Sequence(X — S.r,X — S.1, S.d);}
Sequence operator — (Sequence S, int X) {return Sequence(S.1 — X, S.r — X, S.d);}

}
vector<int> to list() {
vector<int> 1ist(0);
if (d == 0)return list;
for (int i=1;i<=r;i+=d)list.push back(i);
return list;

Sequence operator & (Sequence S1, Sequence S2) {

}

int cntl = Sl.count(), cnt2 = S2.count();
if (cntl == 0 || cnt2 == 0) return Sequence(0,0,0);
if (cntl > cnt2) {
swap (S1,S2) ;swap(cntl,cnt?2) ;
}
if (cntl < 3){
vector<int> pos(0) ;
for (int x : Sl.to list())({
if (S2.has(x)) pos.push back(x);
}
return Sequence (pos) ;
}else{
if (S1.d == S2.d){
int 1 = max(S1.1,82.1), r = min(Sl.r,S2.r);
if (r >=1 && S1.1
else return Sequence(0,0,0);
}else assert(0);

e

struct Run{

12

//S[1,r] is a run of period of length d.

int 1,r,d;

Run(int 11 = 0,int rr = 0,int dd = 0) {
1 =11r = rr;d = dd;

}

bool operator < (const Run &other)const(
if (1 != other.l)return 1 < other.l;
if (r != other.r)return r < other.r;
if (d != other.d)return d < other.d;
return false;

}

bool operator == (const Run &other)const(

return 1 == other.l and r == other.r and d == other.d;

Sl.d == S2.1 % Sl.d)return Sequence(l,r,S1.d);

95cf
4083
dc6c
02b2
Ta3e
7b4d
95cf
329
a950
3997
4ad6
5542
8ea9
433a
8b8f
95cf
06db
8e82
£d494
9391
95cf
94cb
8e2e
912e
2db6
2346
bf46
ddc2
95cf
95cf
2£33
427e
6bee
fci18
9eb1
95cf
04£f0
£c87
7836
a241
438e
95cf
b8bc
98a4
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struct Dictionary of Basic Factories{
/** I-base **/
int name[maxn] [maxlog] ;int n;
vectorkvector<int> > pos[maxlog];

int cntA[maxn],cntB[maxn],tsa[maxn],A[maxn],B[maxn] ;

int sa[maxn],rank[maxn];
int height[maxn] ;
void clear() {

for (int i=0;i<=max(n,'z' + 10);i++){
cntA[i] = cntB[i] = tsal[i] = A[i] = B[i] =
i] = 0;

for (int k=0;k<maxlog; k++)name[i] [k] = 0;
}
for (int k=0;k<maxlog;kt++)pos(k].clear();
}
void init(char * ch,int n) {
ch[0] = ch[n+l] = '#'; this—>n = n;
for (int i=1;i<=n;i++)cntA[ch[i]]++
for (int i=1;i<maxn;i++)cntA[i] += cntA[i—1];
for (int i=n;i>=1;i—)salcntA[ch[i]]—]
rank[sa[l]] = 1;
for (int i=2;i<=n;it++){
rank[sa[i]] = rank[sa[i—1]];
if (chlsali]]

=1i;

}
pos[0] .resize(rank[sa[n]] + 1,vector<int>(0));
for (int i=1;i<=n;it++){
name[i] [0] = rank[i];
pos[0] [rank[i]] .push back(i);
}
for (int step = 1,1=1;1 <= n;1<<=1,step ++){

for (int i1=0;i<=n;i++)cntA[i] = cntB[i] = O;
for (int i=1;i<=n;it++){
cntA[A[i] = rank[i]] ++;
cntB[B[i]=(i+1<=n) ?rank[i+1] :0]++;

}

for (int i=1;i<=n;i++)cntB[i] += cntB[i— l]
for (int i=n;i>=1;i—)tsal[cntB[B[i]]—] =

for (int i=1;i<=n;it++)cntA[i] += cntA[i—l];
for (int i=n;i>=1;i—)salcntA[A[tsali]]]—]
rank[sal[l]] = 1;

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

sa[i] = rank[i] = height[

!= chlsal[i—1]])rank[sa[i]] ++;

’

= tsali];
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rank[sal[i]] = rank[sa[i—1]];
if (A[sali]] != Alsa[i—1]] || B[sa[i]] !'= B[sa[i—1]])rank[sal[i]]
++;

}
pos[step] .resize(rank[sal[n]] + 1,vector<int> (0));
for (int i = 1;1i <=n;it++){

name[i] [step] = rank[i];

pos[step] [rank[i]] .push back(i);

}
void get height(char *ch, int n){

sa[0] = rank[0] = 0;
for (int i=1,3=0;i<=n;it++){
if (3)3—
while (ch[it+]j] == chlsalrank[i]—1] +3])Jj++;

height[rank[i]]= j;

}
// get sequence [2'step,2” (steptl))
Sequence get seq(vector<int> & list, int 1, int r){
vector<int> pos(0);
int idx = lower bound(list.begin(),list.end(),1l) — list.begin();
while (idx < list.size() && pos.size() < 3 && list[idx] <= r){
pos.push back(list[idx]);idx ++;
}
if (pos.size() < 3)return Sequence (pos) ;
else{
int last = upper bound(list.begin(),list.end(),
1;
int L = pos.front(), d = pos[l] — pos[0], R = list[last];
return Sequence(L,R,d);

r) — list.begin() —

}
Sequence get border(int 1,int r,int step) {
intlen=r—1+ 1;
int baby = 1 << step, giant = min(len—1, baby * 2—-1));
int namel = name[l] [step], namer = name[r — baby + 1] [step];
Sequence seql = get seq(pos[step] [namel],r — giant + 1,r — baby + 1),
seqr = get seq(pos[step] [namer], 1,1 + giant — baby);
(r + 1) — seql; seqr = segr — (1 —baby);
seql & seqr;

seql =
return

dcbc
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5c18
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7469
95cf
8d9e
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/** return O(logn) border series of S[1,r].
* Attention: can contain empty sequence (0,0,0)
* 1f [271,27(i+1)) border does not exist.*/
vector<Sequence> get border series(int 1,int r){
vector<Sequence> ret (0);
for (int step = 0; (I<<step) < r — 1 + 1;stept+){
ret.push back(get border(l,r,step));
}
return ret;
}
int get biggest border(int 1,int r) {
int len=r—1+ 1;
for (int k = maxlog — 1; k >=0;k—){
if ((1<<k) >= len)continue;
Sequence seq = get border(l, r,k);
if (seqg.r)return seq.r;
}
return 0;
}
int lcp(int x,int y) {
int len = 0;
for (int k = maxlog-1;k>=0;k—){
int LEN = 1<< k;
if (x + LEN— 1 <= n and y + LEN — 1 <= n and name([x] [k] == name[y] [
k]){
len += 1<<k;
x += 1k;
y += 1k;

}
return len;
}
int lcs(int x,int y) {
int len = 0;
for (int k = maxlog-1;k>=0;k—){
int LEN = 1 << k;
if (x >= LEN and y >= LEN and name[x — LEN + 1] [k] == name[y — LEN +
17 [k])A{
len += LEN;
x —= LEN;
y —= LEN;

}
return len;

}
vector<Rurn> get all runs() {
// cerr<<n<<endl;
vector<Run> run list(0);
for (int per = 1; per * 2 <= n; per ++){
for (int pos = per;pos <= n;pos += per) {
int left = lcs(pos,pos + per);
int right = lcp(pos,pos + per);
if (left + right > per) {
run list.push back(Run(pos — left + 1,pos + per + right — 1,
per));

}
vector<Run> result(0);
pair<int, int> pre = {—1,—1};
for (auto run : run list){
pair<int,int> now = {run.l,run.r};
if (pre !'= now) {
pre = now;
result.push back(run);

}
return result;
}
}dbf;
char s[maxn];
int n,qg;
int main() {
scanf ("$d%d", &n, &q) ;
scanf ("%s",s + 1);
dbf.init(s,n);
while (g—){
int 1,r;
scanf ("%d%d", &1, &r) ;
printf("$d\n",dof.get biggest border(l,r));
}
return 0O;
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2. STRING AUTOMATON

2 String Automaton

2.1 ACAM

// Created by calabash boy on 168—-6-5.
// HDU 6138
/AT

// query:strx stry REKHp,pNstrx. stry i, HphSi7- e fhT

#include<bits/stdct+.h>
using namespace std;
const int maxn = 1e5+100;
struct Aho Corasick Automaton{
//basic
int nxt[maxn*10] [26],fail[maxn*10];
int root, tot;
//special
int flag[maxn*10];
int len[maxn*10];
void clear() {
memset (nxt[0], 0,sizeof nxt[0]);
root = tot=0;
t
int newnode() {
tot++;
memset (nxt[tot], 0,sizeof nxt[tot]);
flag[tot] = len[tot]=0;
return tot;
t
void insert(char *s ) {
int now = root;
while (*s){
int id = *s—'a';
if (!nxt[now] [1d] )nxt[now] [1id] = newnode();
len[nxt[now] [id]] = len[now]+1;
now = nxt[now] [id];

}
void insert (string str) {
int now = root;
for (int i=0;i<str.size();it++){
int id = str[i]—'a';
if (!nxt[now] [1d] )nxt[now] [1id] = newnode();
len[nxt[now] [id] ] = len[now]+1;

now = nxt[now] [id];

}
void build() {
fail[root] = root;
queue<int>Q;Q.push(root) ;
while (!Q.empty()) {
int head = Q.front();Q.pop();
for (int i1=0;i<26;i++) {
if (!nxt[head] [1])continue;
int temp = nxtlhead] [i];
fail[temp] = faillhead];
while (failltemp]&&!nxt[fail[temp]][i]){
faill[temp] = fail[fail[temp]];
}
if (headssnxt[fail[temp]] [1])fail[temp] = nxt[fail[temp]] [i];
Q.push (temp) ;

}
void search(string str,int QID);
int query(string str,int QID);
tacam;
void Aho Corasick Automaton::search(string str,int QID) {
int now = root;
for (int i=0;i<str.size();i++){
int id = str[i]-'a';
now = nxt[now] [id];int temp = now;
while (temp!=root&&flag[temp] !'=QID) {
flag[temp] = QID;
temp = fail[temp];

}
int Aho Corasick Automaton::query(string str, int QID) ({
int ans =0;int now = root;
for (int i=0;i<str.size();it+){
int id = str[i]—'a';
now = nxt[now] [id];
int temp = now;
while (temp!=root) {
if (flag[temp]==01ID) {
ans = max(ans,len[temp]);
break;
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}
temp = failltemp];

}
return ans;
}
string almaxn] ;
int m,n,qgid;
int main() {
int T;cin>>T;
while (T—){
acam.clear();cin>>n;
for (int i=1;i<=n;it++){
cin>>ali];
acam.insert(a[i]);
}
acam.build() ;cin>>m;
for (int i=1;i<=m;it++){
int x,y;cimn>x>>y;
gidt+;
acam.search(a[x],gid);
int ans = acam.query(aly],qid);
cout<<ans<<endl;

return 0;

2.2 SAM

// Created by calabash boy on 16—-6—4.
//SPOJ substring

// calc ans i=KE=ifIFTH T8, HBKBERZ LT 20

#include<bits/stdct+.h>
#define RIGHT
//RIGHT: parentW ldfsf¥ L EREW, REANHHIRIghtES
using namespace std;
const int maxn = 25e4+100;
#ifdef RIGHT
struct Node{int L,R,val; }Tree[maxn*40];
struct Chairman Tree{
int cnt = 0;
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int root[maxn*2];

void init() {
memset (root, 0,sizeof root);
cnt =0;

}
/* BTOEMW *+/
int buildTO(int 1, int r){
int k = cnt++;
Tree(k] .val =0;
if (1==r) return k;
int mid = 1+r >>1;
Tree[k] .L = buildT0(1l, mid);Tree[k].R = buildTO(mid + 1, r);
return k;

}
/% L= AAT P, [ppos)] +=del IR BIHTARAT 5 +/
int update (int P,int 1,int r,int ppos,int del) {
assert (cnt < maxn*50) ;
int k = cnt++;
Tree[k] .val = Tree[P] .val +del;
if (1==r) return k;
int mid = 1+r >>1;
if (ppos<=mid) {
Tree[k] .L = update (Tree[P].L,1,mid,ppos,del);
Treel[k] .R = Tree[P] .R;

lelse{

Tree[k] .LL = Tree[P] .L;

Tree(k] .R = update (Tree[P] .R,mid+1, r,ppos,del) ;
}
return k;

}
int query(int PL,int PR,int 1,int r,int L,int R){
if (I>R || L>r)return O;
if (L <=1 && r <= R)return Tree[PR] .val — Tree[PL] .val;
intmid=1+r > 1;
return query(Tree[PL] .L,Tree[PR] .L,1,mid, IL,R) + query(Tree[PL].R,Tree[PR
].R,mid+1, r,L,R);
}
}tree;
fendif
char s[maxn];int n,ans[maxn];
/R R R B DIV R R OHE T Sk M 4 S Fparent +/
struct Suffix Automaton{
//basic

int nxt[maxn*2] [26],fa[maxn*2], 1 [maxn*2];
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int last,cnt;
//extension
int cntA[maxn*2],A[maxn*2]; /*HER NG Hi*/
int nummaxn*2];/*&EAT SRR ETA 5B H IR E
#ifdef RIGHT
vector<int> E[maxn*2];
int dfsl[maxn*2],dfsr[maxn*2],dfn;
int pos[maxn*2];
int end pos[maxn*2];//1%%
#endif
Suffix Automaton(){ clear(); }
void clear() {
last =cnt=1;
fa[l]=1[1]=0;
memset (nxt[1],0,sizeof nxt[1]);
}
void init (char *s) {
while (*s){
add(*s—'a') ; s++;

}
void add(int c) {
int p = last;
int np = ++cnt;
memset (nxt[cnt], 0,sizeof nxt[cnt]);
1linp] = 1l[pl+l;last = np;
while (p&é&!nxt[p] [c])nxt(p] [c] = np,p = falpl;
if (!p)falnpl=1;
else{
int g = nxt[p] [c];
if (1[gl==l[p]+l)falnp] =q;
elsef
int ng = ++ cnt;
1ing] = 1[p]+1;
memcpy (nxt [ng] ,nxt[q],sizeof (nxt[g]));
falng] =falql;falnp] = falg] =ng;
while (nxt[p] [c]==q)nxt[p][c] =ng,p = falpl;

}
void build() {
memset (cntA, 0,sizeof cnthd);
memset (num, 0, sizeof num) ;
for (int i=1;i<=cnt;it++)cntA[1[i]]++;
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for (int i=1;i<=cnt;i++)cntA[i]+=cntAli—1];

for (int i=cnt;i>=1;i—)A[cntA[1[i]]—] =1i;
/AT FH AT R/
int temp=1;
for (int i=0;i<n;i++){
num[temp = nxt[temp] [s[i]—'a'] ]=1;
}
/R HNTE R+
for (int i=cnt;i>=1;i—){
//basic

int x = A[i];

num[fa[x] ]+=num[x];

//special

ans[l[x]] = max(ans[1l[x]],num[x]);
}
//special
for (int i=1[last];i>1;i—){

ans[i—1] = max(ans[i—1],ans[i]);

#ifdef RIGHT
int get right between(int u,int 1,int r){
return tree.query(tree.root[dfsl[u] — 1],tree.root[dfsr[u]],1,::n,1,1r);
}
void dfs(int u) {
dfsl[u] = ++ dfn;
pos[dfn] = u;
for (int v : E[u]){
dfs(v);
}
dfsr[u] = dfn;
}
void extract right() {
int temp = 1;
for (int i=0;i<n;i++) {
temp = nxt[temp] [s[i] — 'a'l;
end pos[temp] = i+1;
}
for (int i=2;i<=cnt;i++){
E[fa[i]] .push back(i);
}
dfn = 0;
dfs(1l);
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tree.root[0] = tree.buildTO0(1,n);
for (int i=1;i<=cnt;i++){
int u = pos[i];
if (end pos[u]){
int idx = end pos[u];

tree.root[i] = tree.update(tree.root[i—1],1,n,idx,1);

lelse{

tree.root[1] = tree.root[i—1];

}
#endif
void debug() {
for (int i=cnt;i>=1;i—){
printf ("num[%d]=%d 1 [

oe

}
}sam;
int main() {
scanf ("%s",s);
/* calc n must before sam.init()*/
n = strlen(s);
sam.init(s);
sam.build();
for (int i=1;i<=n;it++){
printf ("$d\n",ans[i]);

return 0;

d]=3d fa[%d] [i],1,fa[i]);

2.3 Generlized SAM

// Created by calabash boy on 19-4-5.
//wf2019 first of her name
//build sam using trie
#include<bits/stdcet+.h>
using namespace std;
const int maxn = 1le6+100;
typedef long long 11;
struct Suffix Automaton{
int nxt[maxn*2] [26],fa[maxn*2], 1 [maxn*2];
int last,cnt;

vector<int> E[maxn*2];
int Num[maxn*2];
Suffix Automaton(){ clear(); }
void clear() {
last =cnt=1;
fa[l]=1[1]1=0;
memset (nxt[1], 0,sizeof nxt[1]);

int add(int pre,int c,int num) {
last = pre;
int p = last;
int np = ++cnt;
Num[np] = num;
memset (nxt[cnt], 0,sizeof nxt[cnt]);
1[np] = 1l[pl+l;last = np;
while (p&&!nxtlp] [c])nxt(p] [c] = np,p = falpl;
if (!p)falnpl=1;
else{
int g = nxt[p] [c];
if (l[gl==l[p]+l)falnp] =q;
else{
int ng = ++ cnt;
1lng] = l[pl+1;
memcpy (nxt [ng] ,nxt[q],sizeof (nxt[q]));
falng] =falqgl;falnp] = falql =ng;
while (nxt[p] [c]==g)nxt[p][c] =ng,p = falpl;

}
return np;
}
int dfsl[maxn*2],dfsr[maxn*2];
int dfn = 0;
11 sum[maxn*2];
void dfs(int u) {
dfsl[u] = ++dfn;

sum[dfn] = Num[u];
for (int v : E[u]){
dfs(v);

}
dfsr[u] = dfn;
}
void build() {
for (int i=2;i<=cnt;i++){
E[fa[i]] .push back(i);
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}

dfs(l);

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

}
void query(char * s) {
int temp = 1;
while (*s){
int ch = *s — 'A';
if (!nxt[temp] [ch]) {
printf ("0\n");
return;
}
temp = nxt[temp] [ch];
st+;
}
11 ans = sum[dfsr[temp]] — sum[dfsl[temp] — 1];
printf ("$11d\n", ans);
}
}sam;
struct Trie{
int Root = 1;
int cnt = 2;
int nxt[maxn] [26];
int num[maxn];
int sam pos[maxn];
int add(int p,int ch) {
if (!nxt[p] [ch]){
nxt[p] [ch] = cnt++;
}
int now = nxt[p] [ch];
num[now] ++;
return now;
t
void bfs() {
queue<int> Q;
Q.push(1);
sam pos[l] = 1;
while (!Q.empty()) {
int head = Q.front();
Q.pop() ;
for (int i=0;i<26;i++){
if (!nxtlhead] [i])continue;

int now = nxt[head] [i];

Q.push (now) ;

}
}trie;
int trie pos[maxn];
int main() {
int n, k;
scanf ("%d%d", &n, &k) ;
trie pos[0] = 1;
for (int i=1;i<=n;i++){
static char s[5];
int p;
scanf ("$s%d", s, &p) ;
int ch = s[0] — 'A'";
trie pos[i] = trie.add(trie pos([p],ch);
}
trie.bfs();
sam.build();
for (int i=0;i<k;i++){
static char t[maxn];
scanf ("%s", t);
int N = strlen(t);
reverse (t, t+N) ;
sam.query(t) ;
}
return 0;

sam pos[now] = sam.add(sam pos[head], i,num[now]) ;

2.4 C-SAM(CDAWG)

// Created by calabash boy on 2019/11/5.

/7 RGBS Rk SR T ARG T4 £ B AS ST AN (] A B A
// JEEWI LR unique i B K E N 3.

// uniqueft) 4 B 5 K 4 sam - I AH F] .

#include <bits/stdct+.h>

using namespace std;

const int maxn = 5e5 + 100;

typedef long long 11;

struct Suffix Automaton{
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int nxt[maxn*2] [26],fa[maxn*2], 1 [maxn*2];
bool vis[maxn*2];
int dirNxt[maxn*2] [26];
int dirLen[maxn*2] [26];
int ed[maxn*2];
vectorpair<int,int> > lens[maxn*2];
int last,cnt;
void clear() {

last =cnt=1;

fa[l]=1[1]1=0;

memset (nxt[1],0,sizeof nxt[1]);
}

void init(string s) {

for (int ¢ : s)add(c — 'a');
for (int i=0;i<=cnt;i++) {
vis[i] = false;
ed[i] =—-1;

lens[i] .clear();
memset (dirLen[i], 0,sizeof dirlen[i]);
memset (dirNxt[i], 0,sizeof dirNxt[i]);

}
void add(int c) {
int p = last;
int np = ++cnt;
memset (nxt[cnt], 0,sizeof nxt[cnt]);
linp] = 1[pl+l;last = np;
while (p&&!nxt[p] [c])nxt[p] [c] = np,p = falpl;
if (!p)falnp]l=1;
else{
int g = nxt[p] [c];
if (1l[gl==l[p]+1)falnp] =q;
else{
int ng = ++ cnt;
1ng]l = 1l[pl+l;
memcpy (nxt [ng] ,nxt[q] ,sizeof (nxt[q]));
falng] =falqgl;falnp] = falqgl =ng;
while (nxt[p][c]==q)nxt[p][c] =ng,p = falp];

t
int find nxt(int u) {
int res = —1;
for (int ch = 0;ch < 26;ch ++){
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int v = nxt[u] [ch];
if (!v)continue;
if (res == —1)res = ch;
else return —1;
}
return res;
}
void dfs(int u) {
vis[u] = true;
for (int ch = 0;ch < 26;ch ++){
int v = nxt[u] [ch];
if (!v)continue;
if (!vis[v])dfs(v);
int dirch = find nxt(v);
if(dirch == —1){
dirNxt[u] [ch] = v;
dirLen[u] [ch] 1;
}else(
dirNxt[u] [ch] = dirNxt[v] [dirch];
dirLen[u] [ch] = dirLen[v] [dirch] + 1;

}
if (find nxt(u) == —1 or u == 1)lens[dirNxt[u] [ch]].push back(
make pair(dirLen[u] [ch],u == 1?1:1[u] — 1[fa[u]]));
}i
}
void build(string s,Suffix Automaton & sam t) {
int temp = 1;
for (int i=0;i<s.length();i++) {
temp = nxt[temp] [s[i] — 'a']l;
int t = temp;

while (ed[t] == —1 && t !=1){
ed[t] = i;
t = falt];
}
}
11 ans = 0;

for (int i=2;i<=cnt;it++){
if (lens[i] .empty())continue;
int Mx = 0;
for (auto x : lens[i])Mx = max(Mx,x.first);
string t = s.substr(ed[i] — Mx + 1,Mx);
sam t.clear();
reverse (t.begin(),t.end());
vectorkl1l> cnt(1,0);
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for (int c : t){
sam_t.add(c — 'a');
cnt.push back(cnt.back() + sam t.l[sam t.last] — sam t.l[sam t.

fa[sam t.last]]);
}
for (auto x : lens[i])ans += cnt[x.first] * x.second;
}
cout<<ans<<endl;
}
}sam, temp sam;
int main() {
int T;
cin>>T;
while (T—){
string s;
cin>>s;
sam.clear();
sam.init(s);
sam.dfs(1);
sam.build(s,temp sam);

return 0;

2.5 PAM

// Created by calabash boy on 18—-6-4.
// BZOJ 3676
// calc max(len(t)*cnt(t)) tNsFEISLTH, cnt(t)=tHIIRE
#include<bits/stdct+.h>
using namespace std;
const int maxn = 3e5+100;
struct Palindromic AutoMaton{
//basic
int s[maxn],now;
int nxt[maxn] [26],fail[maxn],1[maxn],last,tot;
// extension
int num[maxn] ; /*7 sUARE R FTE B SC R IR E
void clear() {
/I R BRI E root 019 AL BEUK S root
s[0]=1[1]=1;
fail[0] = tot = now =1;
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last = 1[0]=
memset (nxt [0
memset (nxt[1

0;
1,0,sizeof nxt[0]);
1,0,sizeof nxt[1]);

}
Palindromic AutoMaton() {clear();}
int newnode (int 11) {
tot++;
memset (nxt[tot], 0,sizeof nxt[tot]);
fail[tot]=num[tot]=0;
1[tot]=11;
return tot;
}
int get fail(int x){
while (s[now1[x]—2]!=s[now—1])x = fail[x];
return x;
}
void add(int ch) {
s[nowt+] = ch;
int cur = get fail(last);
if (!nxt[cur] [ch]) {
int tt = newnode(l[cur]+2);
fail[tt] = nxt[get fail(fail[cur])] [ch];
nxt[cur] [ch] = tt;
}
last = nxt[cur] [ch] ;num[last]++;
}
void build() {
//fail[i]<i, WHFNTFAT LR
for (int i=tot;i>=2;i—){
num[fail[i] ]+=num[i];
}
num[0]=num[1]=0;
}
void init (char* ss) {
while (*ss){
add(*ss—'a') ;sst+;

}
void init(string str) {
for (int i=0;i<str.size();i++){
add(str[i]—'a'");

}
long long query();

£40b
21al
9b85
95cf
61ff
calc
Tict
87f4
dd2b
1621
91fb
95cf
4284
8efl
do74
95cf
a791
3622
051b
a980
80d2
2£33
01cb
95cf
c2d8
95cf
2114
427e
0f06
925b
95cf
6b35
95cf
2e3f
36¢c9
884f
95cf
95cf
d155
10ad
ebef
95cf
95cf
7bOe



de71
26al
8955
84e9
€902
95cf
eeOf
95cf
15df
3117
587c
6780
bcac
baad
7021
95cf

3829
c04c
9b9b
£2b5
302f
421c
4085
52c1
ed50
c09%e
£820
1465
T7c75
0344
58d1
el78
ce3b
95cf
5326
688c
£9e7
0746
2f19

H 3%

2. STRING AUTOMATON

}pam;
long long Palindromic AutoMaton: :query() {
long long ret =1;
for (int i=2;i<=tot;i++){
ret = max(ret, 1ILL*1[i] *num[i]);
}
return ret;
}
char s[maxn];
int main() {
scanf ("%s",s);
pam.init(s);
pam.build();
printf ("$11d\n", pam.query()) ;
return 0;

2.6 XEXRAREFH

/* Created by calabash boy on 19-12-4.
* tutorial:
*https://codeforces.com/blog/entry/ 62331 ?tdsourcetag=s pctim aiomsg
*/
#include<bits/stdct+.h>
using namespace std;
typedef long long 11;
const int maxn = 1le5 + 100;
/* YEP RS AL B A D (A AR EHE ~/
struct SegmentTree Sum{
11 Sum[maxn * 8],Lazy[maxn*8];
void down(int x,int 1,int mid,int r) {
Sum[x<<1] += Lazy[x] * (mid— 1 + 1);
Sum[x<<1|1] += Lazy[x] * (r — mid);
Lazy[x<<1] += Lazy[x];
Lazy[x<1]|1] += Lazy[x];
Lazy[x] = 0;
}
void up (int x) {Sum[x] = Sum[x<<1] + Sum[x<<1|1];}
void update (int x,int 1,int r,int I,int R,int val) {
if (1 > R or L > r)return;
if (L<=1 and r <= R){
Sum([x] += 111 * val * (r— 1 + 1);

Lazy[x] += val;
return;
}
int mid =1 + r > 1;down(x,1,mid, r);
update (x<<1,1,mid, L, R,val) ;update (x<<1|1,mid+1,r,L,R,val);
up (%) ;
}
11 query(int x,int 1,int r,int L,int R) {
if (1 > Ror L > r)return O;
if (L <=1 and r <= R)return Sum([x];
int mid =1 + r > 1;down(x,1,mid, r);
return query(x<<1,1,mid,L,R) + query(x<<1|1l,mid+l,r,L,R);
}
}segtree;
struct SegmentTree Max{
int Max[maxn*8];
void update(int x,int 1,int r,int pos,int val) {
Max[x] = max(Max[x],val);
if (1 == r)return;
intmid=1+r > 1;
if (pos <= mid)update(x<<1,1,mid,pos,val);
else update (x<<1]|1,mid+1, r,pos,val);
}
int query(int x,int 1,int r,int L,int R) {
if (1 > Ror L > r)return —1;
if (L <= 1 and r <= R)return Max[x];
intmid=1+ r > 1;
return max (query(x<<1,1,mid,L,R) ,query(x<<1]|1,mid+1,r,L,R));
}
}dfstree;
int n,qg;
char s[maxn];
11 ans[maxn];
typedef pair<pair<int,int>,int> Query;
vector<Query> query;
struct Suffix Automaton{
int nxt[maxn*2] [26],fa[maxn*2], 1 [maxn*2];
int last,cnt;
/* A colorty Fill—AN s */
int up to[maxn];
/* YT +/
bool used[maxn*2];
Suffix Automaton(){ clear(); }
void clear() {
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last =cnt=1;fa[1]=1[1]=0;
memset (nxt[1],0,sizeof nxt[1]);
}
void init (char *s) {
while (*s){add(*s—'a');s++;}
}
void add(int c) {
int p = last;
int np = ++cnt;
memset (nxt[cnt], 0,sizeof nxt[cnt]);
1[np] = 1l[p]+l;last = np;
while (p&&!nxt(p] [c])nxt(p] [c] = np,p = falpl;
if (!p)falnp]=1;
else{
int g = nxt[p] [c];
if (1[q)==1[p]+1)falnp] =q;
elsef
int ng = ++ cnt;
llngl = 1[pl+1l;
memcpy (nxt [ng] ,nxt[q],sizeof (nxt[q]));
falnqg] =falqg];falnp] = falg] =ng;
while (nxt[p] [c]==q)nxt[p][c] =ng,p = falpl;

}
vector<int> E[maxn * 2];
int in[maxn*2],out [maxn*2],dfn;
void dfs(int u) {
inf[u] = ++dfn;
for (int v:E[u])dfs(v);
out[u] = dfn;
}
void gao() {
for (int i=2;i<=cnt;i++)E[fa[i]] .push back(i);

dfs(l);

for (int i=1,now = 1;i<=n;i++){
now = nxt[now] [s[i] — 'a'];
assert(l[now] == 1i);

segtree.update(1,1,n,1,1,1);
int u = now;
while (u != 1 and !used[u]) {
used[u] = true;
u = falul;

while (u != 1){

int cur = dfstree.query(l,1,cnt,infu],out(ul);

segtree.update (1, 1,n,cur — 1[u]+l,cur — 1[up to[cur]],—1);

swap (up_tolcur],u);
}
dfstree.update(1, 1,cnt, in[now] , 1) ;
up to[i] = 1;

while (!query.empty() and query.back().first.second == i) {

int 1 = query.back() .first.first;
int id = query.back() .second;
ans[id] = segtree.query(l,1,n,1,1i);
query.pop back() ;

}
}sam;
int main() {
cim>>n>>q;
cim>>s+l;
sam.init(s+1);
for (int i=1;i<=q;it+){
int 1,r;
cin>>1>>r;
query.push back({{1+1,r+l},i});
}
sort (query.begin(),query.end(), [] (Query x,Query V) {
return x.first.second > y.first.second;
i
sam.gao() ;
for (int i=1;i<=qg;it+){
cout<<ans[i]<<endl;
}
return 0;

3 Algorithm

3.1 Geometry

#include <bits/stdct+.h>
using namespace std;
const int maxn = 10000 + 50;
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template<class type>
struct point{
type x,vy;
point(){};
point(type x_,type vy ):x(x ),y(v ) {}
point operator + (const point &p)const {return point(x + p.x,y + p.vy);}
point operator — (const point &p)const {return point(x — p.x,y — p.y);}
//a related to b
//clockwise : positive
//anti—clockwise : negative
//share a line : zero
type cross(const point &p)const {return x * p.y — y * p.x;}
type dot (const point &p)const {return x * p.x + y * p.y;}
type cross(const point &a,const point &b)const {return (a — *this) .cross(b —
*this) ; }
type dot (const point &a,const point &b)const {return (a — *this).dot(b — *
this); }
type sgrlen()const{return this—>dot (*this); }
type sqrDis(const point &p)const {return (p — *this).sqgrlen();}
}i
typedef point<long long> pt;
namespace Geometry{
const double PI = acos(—1.0);
//res[0] : left most and bottom most
//anti—clockwise
//no three points share one line
//WARN: this function modifies points
vector<pt> Convex Hull (vector<pt> &points) {
vector<pt> res(0);
assert (points.size() >= 3);
int idx = 0;
for (int i=1;i<points.size();i++){
pt temp = points[i];
pt now = points[idx];
if (temp.x < now.x || temp.x == now.x && temp.y < now.y)idx = i;
}
swap (points[idx],points[0]);
sort (points.begin()+1,points.end(), [&] (ot x,pt V) {
double cro = points[0].cross(x,Vy);
if (cro != 0)return cro > 0;
return points[0] .sqrDis(x) < points[0].sqgrDis(y);
1)
res.push back(points[0]);
res.push back(points[1]);
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}

for (int i=2;i<points.size();i++){
pt now = points[i];
while (res.size() >= 2){
double cro = res[res.size()—2] .cross (now,res.back());
auto p = res[res.size()—2];
auto pp = res.back();
if (cro >= 0)res.pop back();
else break;
}
res.push back(now) ;
}
return res;

//calc the Minkowski Sum of two Convex Hull
vector<pt> Minkowski (const vector<pt> &chl,const vector<pt> &ch2) {

}

assert(chl.size() >= 3);
assert(ch2.size() >= 3);
stack<pt> vecl;
stack<pt> vec2;
for (int i = chl.size() — 1;1i >=0;i—){
vecl.push(chl[ (i+1)%chl.size()] — chl[i]);
}
for (int i = ch2.size() — 1;i >= 0;1i—){
vec2.push(ch2[ (i+1)%ch2.size()] — ch2[i]);
}
vector<pt> res(0);
res.push back(chl.front() + ch2.front());
while (!vecl.empty() && !vec2.empty()) {
auto vl = vecl.top();
auto v2 = vec2.top();
long long cro = vl.cross(v2);
if (cro > 0){
res.push back(res.back() + vl);
vecl.pop();
lelse{
res.push back(res.back() + v2);
vec2.pop () ;

}

while (!vecl.empty())res.push back(res.back() + vecl.top()),vecl.pop();
while (!vecZ.empty())res.push back(res.back() + vec2.top()),vec2.pop();
return Convex Hull(res);

//logn
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//wether point in or on convex hull
bool within(pt p,const vector<pt> &ch) {
assert(ch.size() >= 3);
auto base = ch.front();

if (base.cross(p,ch[1l]) > 0 || base.cross(p,ch.back()) < 0)return false;
if (base.cross(p,ch[l]) == 0 && (p — base) .sqgrlen() <= (ch[1l] — base).

sgrlen() ) return true;

auto cmp = [&] (const pt x,const pt y) {

long long cro = base.cross(x,y);

return cro>0;
i
int i = lower bound(ch.begin(),ch.end(),p,cmp) — ch.begin() — 1;
int j = i+1;
assert(j < ch.size());
return ch(i].cross(ch[j],p) >= 0;

queue<int> Q;Q.push(ss);
while (!Q.empty()) {
int g = Q.front();Q.pop();
for (int t = first[qg];t!=—1;t= nxt[t]){
int v = des[t],cx = c[t];
if (deplv]=—1&8Ccx) {
dep[v] = deplal+1;
Q.push(v) ;

}
return dep[tt] !=1;
}
int dfs(int node,int now) {
if (node==tt)return now;
int res =0;
for (int t = first[node];t!=—1&&res<now;t=nxt[t]) {

3.2 Max Flow

int v = des[t],cx = c[t];

if (dep[v]==dep[node]+1&&cx) {
int x = min(cx, now—res);
x = dfs(v,x);
rest=x;c[t]—=x;c[t"1]+=x;

// Created by calabash boy on 18-9-14.
#include<bits/stdc++.h>
using namespace std;
typedef long long 11;
const int maxn = 11000;
const int maxm = 110000;
const int INF = O0x3f3f3f3f;
struct Max Flow({
int first[maxn],nxt[maxm*2],des[maxm*2],c[maxm*2],tot;
int dep[maxn];int ss,tt;
Max Flow(){ clear(); }
void clear() {
memset (first,—1,sizeof first);tot =1;
}
inline void addEdge (int u,int v,int w) {
tot++;
des[tot] = v;c[tot] =w;
nxt[tot] = first[u];first[u] = tot;
t

bool bfs () {
memset (dep,—1,sizeof dep);
dep[ss] =0;

}
if (!res) dep[node] = —2;
return res;
}
// tuple<from,to,flow>
void init (vector<ktuple<int,int,int> > Edge) {
for (auto tp : Edge) {
int u,v,w;tie(u,v,w) = tp;
addEdge (u, v, w) ;addEdge (v, u, 0) ;

}
// s=>t max flow
11 max flow(int s,int t){
ss = s;tt = t;
11 res =0,del =0;
while (bfs()){while (del = dfs(ss,INF)) {res += del;}}
return res;
}
Inet;
int n,m, s, t;
vectortuple<int,int,int> > E;
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int main() {
scanf ("%d%d%d%d", &n, &m, &s, &t) ;
for (int i=0;i<m;it++) {
int u,v,w;
scanf ("%d%d%d", &u, &v, &w) ;
E.push back(make tuple(u,v,w));
}
net.init(E);
printf("$11d\n",net.max flow(s,t));
return 0;

3.3 Min Cost Max Flow(Min Cost Flow)

// Created by calabash boy on 19-10-5.
#include <bits/stdct+.h>
using namespace std;
const int maxn = 3 * 250 + 100;
const int maxm = 2 * 250 * 250 + 100;
const int inf = 10000;
const int INF = Ox3f3f3f3f;
struct MCMF{
int ss,tt,dis[maxn],pre[maxn];
int first[maxn],from[maxm*2],des[maxm*2],nxt [maxm*2],cost [maxm*2], flow[maxm
*21,tot;
bool in[maxn];
MCMF () {
clear();
}
void clear() {
tot =1;
memset (first,—1,sizeof first);
}
// <u,v,flow,cost>
void init (vector<tuple<int,int,int,int> > E) {
for (auto edge : E) {
int u,v, f,c;
tie(u,v, f,c) = edge;
addEdge(u, v, £, c);
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void addE(int x,int y,int f,int c){
tott+;
from[tot] =x;des[tot] =y;
flow[tot] =f;cost[tot] =c;
nxt[tot] = first[x];first[x] = tot;
}
inline void addEdge (int x,int y,int f,int c) {
__addE(x,y,f,c); addE(y,x,0,—c);
}
bool spfa() {
memset (in, 0,sizeof in);
for (int i=0;i<maxn;i++)dis[i] = INF;
memset (pre,—1,sizeof pre);
dis[ss] =0;in[ss] =1;
queue<int> Q;Q.push(ss);
while (!Q.empty()){
int g = Q.front();
Q.pop();in[g] = 0;
for (int t = first[qg];t!=-1;t = nxt[t]){
int v=des[t],len=cost[t],cx=flow[t];
if (cx&&dis[v]>dis[qg]+len) {
dis[v] = dis[g]+len;
prelv] = t;
if (!'in[v]){
Q.push(v) ;in[v] = 1;

[

}

// min cost max flow
//return pre[tt] !=—1;

// min cost. flow needn't be max.
return pre[tt]!=—1 && dis[tt] < 0;
}
// <flow,cost>
pairint, int> run(int s, int t){
ss =s;tt=t;
int totflow =0, totcost =0,nowflow =0,nowcost =0;
while (spfa()){
nowcost =0;nowflow = INF;
int now =pre(tt];
while (now!=1){
nowflow = min(nowflow, flow[now]) ;
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now = pre[from[now] ] ;
}
now = pre[tt];
while (now!=1){
flow[now] —= nowflow;
flow[now"1l] += nowflow;
nowcost +=cost[now];
now = pre[from[now] ];
}
nowcost*=nowflow;
totflow +=nowflow;
totcost +=nowcost;
}
return make pair(totflow,totcost);
}
// special
void output (int cost);
tmemf;
int n,m;
int a[maxn];
int id[maxn];
int argvalue[maxn];
vector<string> ans;
void copy(int argid,int val) {
stringstream stm;
str< (char) ('a' + argid — 1)<<"="<<val;
ans.push back(stm.str());
}
void print (int argid) {
stringstream stm;
stk<"print ("<<(char) ('a' + argid — 1)<<")";
ans.push back(stm.str());
}
void MCMF: :output (int cost) {
int argid = 0;
for (int i=1;i<=n;it++){
int A =2 * i-1;
intB=2 * i;
if (id[A] == 0){
argid ++;
id[A] = argid;
copy (argid, alil);
print(argid);
argvaluelargid] = ali];

}else{

if (temp value != a[i]){
copy (id[A], al[il);
argvalue[id[A]] = a[i];

}

print (id[A]);

}

int v = des[t];

int £ = flow([t];

if (£l v =2){
continue;

}

if (v ==2 * n + 3) break;

else{
id[v] = id[A];

}

cout<<ans.size()<<""<<cost<<endl;

for (auto str : ans){
cout<<str<<endl;

}
int main() {
cir>>n>>m;
for (int i=1;i<=n;i++){
cin>>ali];
}
vector<tuple<int, int, int,int> > E(0);
int SS=2*n+ 1;
int S=2*n+ 2;
int T=2*n+ 3;
E.push back(make tuple(SS,S,m,0));
for (int i=1;i<=n;i++){
intA=2*1i-1;
intB=2 * 1i;

E.push back(make tuple(B,T,1,0));
for (int j=i+1;j<=n;j++){
intAA=2 * j—1;
int BB=2 * j;
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int temp value = argvalue[id[A]];

for (int t = first[B];t !=—1;t = nxt[t]){

E.push back(make tuple(A,B,1,—inf));
E.push back(make tuple(S,A,1, builtin popcount(a[i])));
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if (a[i] == alj]){
E.push back(make tuple(B,AA,1,0));
}elsef

E.push back(make tuple(B,AA,1, builtin popcount(alj]))):

}

mcmf.init (E) ;

pair<int, int> ans = mcmf.run(SS, T);

//cerr<<ans.first<<",'<<ans.secondk<endl;
o

mcmf.output ( (@ans.second® inf + inf) % inf);
return 0;

if (dep[x]<deply])swap(x,Vy);
for (int i=19;i>=0;i—){
if (deplfa[x] [1]]>=deply]) {
x = fa[x] [1];

}
if (x==y)return x;
for (int i=19;i>=0;i—){
if (fa[x] [1]!=faly] [i]){
x = fa[x] [i];
y = falyl [1];

}

34 LCA

return faly] [0];

i
int main() {
scanf ("$d%d%d", &n, &m, &s) ;

// Created by calabash boy on 18-7-7.
#include<bits/stdct+.h>
using namespace std;
const int maxn = 5e5+100;
int first[maxn],des[maxn*2],nxt[maxn*2],tot;
int n,m,s;
inline int addEdge (int x,int y) {
tot++;des[tot] = y;
nxt[tot] = first[x];
first([x] = tot;
}
namespace Multiply ICA{
int fa[maxn] [20],dep[maxn] ;
void dfs(int u,int father) {
fa[u] [0] = father;
dep[u] = dep[father]+1;
for (int i=1;i<20&&falu] [1—1];1i++) {
fafu] [1] = falfalu] [i—1]][1—1];
}
for (int t=first[u];t;t=nxt[t]){
int v = des|[t];
if (v==father)continue;
dfs(v,u);

}
int lca(int x,int y) {

for (int i=1;i<n;i++){
int x,y;
scanf ("$d%d", &x, &y) ;
addEdge (%, v) ;addEdge (v, X) ;
}
Multiply LCA::dfs(s,0);
while (m—){
int x,y;scanf ("%dsd", &%, &vy) ;
printf("$d\n",Multiply LCA::lca(x,y));
}
return 0;

3.5 DSU On Tree

// Created by calabash boy on 18-10-8.

// I—-rooted tree

// query vertex with height H in subtree of V
// whether the letter can form a palindrome
#include <bits/stdct+.h>

using namespace std;

typedef long long 11;

typedef pair<int,int> pii;

#define rep(i,1l,r) for (11 i =1, =

r;i<  ;it+4)
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4. DATA STRUCTURE

#define REP(i,1,r) for (11 i=1, =r;i<= ;it++)
const int maxn = 5e5+100;
int n,tot, first[maxn],des[maxn],nxt[maxn],m;
vector<pii> Q[maxn];
int cnt[maxn] [26],Cnt [maxn] ;
int sz[maxn],dep[maxn],wson[maxn] ;
bool ans[maxn],big[maxn];
char s[maxn];
inline void addEdge (int x,int y) {
tot++;des[tot] = y;
nxt[tot] = first[x];
first[x] = tot;
}
void get sz(int node,int depth) {
dep[node] = depth;sz[node] = 1;
for (int t = first[node];t;t=nxt[t]){
int v = des[t];
get sz(v,depth+l);
sz[node] += sz[v];
if (sz[v] > sz[wson[node]])wson[node] = v;

}
void add(int node,int sign) {
Cnt[dep[node] ] —= cnt[dep[node] ] [s[node]—'a'];
cnt[dep[node] ] [s[node]—'a'] *=1;
Cnt[dep[node] ] += cntldep[node]] [s[node]—'a']l;
for (int t = first[node];t;t=nxt[t]) {
int v = des[t];
if (big[v])continue;
add(v,sign);

}
void dfs(int node,bool keep) {
for (int t = first[node];t;t=nxt[t]){
int v = des[t];
if (v == wson[node])continue;
dfs(v,0);
t
if (wson[node]) {
big[wson[node] 1=1;
dfs(wson[node], 1) ;
}
add (node, 1) ;
for (auto g:Q[node]) {

ans[g.second] = Cnt[g.first] <=1;
}
if (wson[node])big[wson[node]] = 0;
if (!'keep)add(node,—1);
}
int main() {
scanf ("%d%d", &n, &m) ;
REP (1, 2,n) {
int p;
scanf ("&d", &p) ;
addEdge (p, 1) ;
}
scanf ("%s",stl);
rep(i, 0,m) {
int v,h;
scanf ("%d%d", &v, &h) ;
Q[v] .push back({h,1i});
}
get sz(1,1);dfs(1,0);
rep(i, 0,m)printf ("$s\n",ans[i] ?"Yes":"No") ;
return O;

4 Data Structure
4.1 01 Trie

// Created by calabash boy on 18-7-7.
// max (XorSum(a 1°r))
#include<bits/stdct+.h>
using namespace std;
const int MAX = 1e6+100;
int bas[35],n,Cas;
const int INF = 2147483645;
struct Trief
int nxt [MAX<<2] [2],1[MAX<2] ;
int cnt,ansl,ansr,ansv;
void init() {
cnt =ansv = 0;
memset (nxt[0], 0,sizeof (nxt[0]));
memset (1, 0x3f3f3f3f,sizeof (1)) ;
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4. DATA STRUCTURE

int create() {
cntt++;
memset (nxt[cnt], 0,sizeof (nxt[cnt]));
return cnt;
}
void insert(int id,int x) {
int y = 0;
for (int i1=30;1>=0;i—){
int t = x&bas[i];
©S>=i;
if ('nxt[y] [t])nxt[y] [t] = create();
y = nxt[y] [t];
}
1lyl = min(1[y],id);
}
void query(int id,int x) {
int y=0; int res =0;
for (int i=30;i>=0;i—){
int t = x&bas[i];
t©>>=1;
if (nxtly] [!t]){
y =nxt[y] [!t];
rest+=pas[i];
}elsef
y = nxt[y] [t];

}
if (res==ansv) {
if (1[y]<ansl){
ansl = 1[y]; ansr = id;
}
lelse if (res>ansv) {
ansv = res;
ansl = 1[y];
ansr = id;

}
‘trie;
int main() {
bas[0] = 1;
for (int i11=1;11<=30;il++)bas[il] = bas[i11-1]<1;
scanf ("%d", &Cas) ;
for (int i=1;i<=Cas;i++){
trie.init(); trie.insert(0,0);

scanf ("%d", &n) ;
int sun=0;
for (int j=1;j<=n;j++){
int ai;
scanf ("%d", &ai); sum™=ai;
trie.query(j,sum); trie.insert(j,sum);
}
printf ("Case #%d:\n%d_%d\n", i, trie.ansl + 1, trie.ansr);
}
return 0;

4.2 Cartesian Tree

// Created by calabash boy on 18-7-24.
/BB TR R IRB
#include<bits/stdct+.h>
using namespace std;
#define OPENSTACK
const int maxn = 1e6+100;
const int mod = 1le%t7;
typedef long long LL;
int stk[maxn],top, sz [maxn];
int 1[maxn], r[maxn],rt,n;
pair<int, int> a[maxn];
LL inv[maxn],fac[maxn],inv fac[maxn];
bool vis[maxn];
/* 1 EILF r HILT reflir/
void build() {
top=0;
for (int i=1;i<=n;i++) 1[i]=r[il=vis[i] =0;
for (int i=1;i<=n;it++)({
int k = top;
while (k&sa[i]<a[stk[k—1]])k—;
if (k) rlstkl(k-1]1] = i;
if (k<top) 1[i] = stk[k];
stklk++] =i;top = k;
}
for (int i=1;i<=n;i++) vis[l[i]] = vis[r([i]] =1;
for (int i=1;i<=n;i++){
if (!lvis[i]){
rt = i;
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6173 break; #ifdef OPENSTACK 4b95
95cf } int size = 70 << 20; // 256vB 90c5
95cf } char *p = (char*)malloc(size) + size; 9efa
95cf |} #if (defined WIN64) or (defined unix) 8c82
a89a |LL power (LL x,LL vy) { __asm__ ("movq %0, 3%rsp\n" :: "r"(p)); 665b
Oaee LL res =1; flelse a8cb
dbla while (y){ __asm__ ("movl %0, %%esp\n" :: "r"(p)); 355e
349b if (y&l)res = res*x%mod; #endif 1937
af39 v>>=1; #endif 1937
df96 X = x*x%mod; Main(); 362c
95cf } #ifdef OPENSTACK 4b95
2444 return res; exit(0); a398
95cf |} #else a8cb
0£f81 |inline LL C(int n,int m) { return 0O; 7021
54dd return fac[n]*inv fac([m]%mod*inv fac[n—m] %mod; ffendif 1937
95cf |} } 95cf
£33f |int dfs(int u){
f£df8 sz[u]=1;int ans =1;
fe92 if (1[u])ans=1LL*ans*dfs(1[u])%mod; .
4291 if (r[u])ans = 1LL*ans*dfs (r[u])%mod; 4.3 Chairman Tree
2c7a sz[ul+=sz[l[u]]+sz[r[u]];
b778 return 1LL*ans*C(sz[u]—1,sz[1[u]])%mod; // Created by calabash boy on 18-7-7. 427e
95cf |} // query kth element 427e
6e6d |void Main() { #include<bits/stdct+.h> 302f
acce inv([l]=fac[l]=fac[0]=1; using namespace std; 421c
3295 for (int i=2;i<maxn;i++)facl[i] = fac[i—1]*1%mod,inv[i] = inv[mod%i]* (mod-mod ||| const int maxn=1e5+100; 52c1
/1) %mod; int a[maxn];int rk[maxn] ;int pos[maxn]; b425
5f9%e inv_fac[maxn—1] = power (fac[maxn—1],mod-2); int root[maxn];int cnt,m,n,T; 15ac
c2aa for (int i=maxn—2;i>=0;i—)({ struct Chairman Tree{ 6207
4cf8 inv fac[i] = inv_fac[i+1]* (i+1) %mod; struct Node{int I, R,val; }tree[maxn*500]; 108d
95cf } void init() { 5d53
déb7 int T;scanf ("%d", &T) ; memset (root, 0,sizeof root); a4fs
60ca while (T—) { cnt =0; 8766
cd91 scanf ("%d", &n); } 95cf
6dbf for (int i = 1; i <= n; i++) { /* FRTOTRW +/ 94ct
7681 int x;scanf ("%d", &x); int buildTO(int 1, int r){ cf84
d6d4 ali] = {—=x, 1i}; int k = cnt++; 64£2
95cf } tree(k] .val =0; e9d1
7068 build(); if (1==r) return k; eb40
b475 printf ("$d\n", inv[2] * n % mod * power(fac[n], mod — 2) % mod * dfs(rt) int mid = 1+r >>1; b8b7
% mod) ; treel[k].L = buildT0 (1, mid);treel[k].R = buildTOmid + 1, r); 1e97
95cf } return k; e27b
95cf |} } 95cf
3117 |int main() { /% E—MEAET P, [ppos] +=del R [BIFHTRLA T 15 +/ 8965
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int update (int P,int 1,int r,int ppos,int del) {
int k = cnt++;
tree(k] .val = tree[P].val +del;
if (1==r) return k;
int mid = 1+r >>1;
if (ppos<=mid) {

tree(k] .L = update(tree[P].L,1,mid, ppos,del);
treelk] .R = tree[P].R;

}elsef
tree(k] = tree[P].L;

L
tree[k] .R = update (tree[P] .R,mid+1, r,ppos,del) ;

return k;
}
int query kth(int 1t,int rt,int 1,int r,int k) {
if (1==r) return alrk[l]];
int mid = 1+r >>1;
if (treeltree(rt].L].val-tree[tree([lt].L].val>=k) return query kth(treel
1t].L,treelrt] .L,1,mid, k) ;
else return query kth(tree[lt].R,tree[rt].R,mid+1, r,kttree[tree[lt].L].
val-tree[tree[rt] .L].val);
}
}tree;
bool cmp (int x,int y) {return a[x]<aly];}
int main() {
scanf ("%d", &T);
while (T—) {
scanf ("%d%d", &n, &m) ;
for (int i=1;i<=n;it++){
scanf ("%d", &alil);
rk[i]=i;
}
tree.init();
sort (rk+l,rk+l+n,cmp) ;
for (int i1=1;il<=n;il++){
pos[rk([il]] =il;
}
root[0] = tree.buildT0(1, n);
for (int i1=1;il<=n;il++){
root[il] = tree.update(root[il—1],1,n,pos[il],1);
}
while (m—){
int 1, r, k;scanf ("%d%d%d", &1, &xr, &k) ;

o

printf ("%d\n", tree.query kth(root[1l-1],root[r],1,n,k));

return 0O;

4.4 KD Tree

// Created by calabash boy on 18-10-6.
#include<bits/stdcH.h>
using namespace std;
typedef long long LL;
const int maxn = 2e5+100;
const LL INF = Ox3f3f3f3f3f3f3f3fLL;
int m,n;
const int demension = 2;
struct Hotel{
int pos[demension], id, c;
thotel [maxn] , kdtree[maxn] ;
double var[demension] ;
int split [maxn];int cmpDem;
bool cmp (const Hotel &a,const Hotel &b) {
return a.pos[cmpDem] <b.pos [cmpDem] ;
}
void build (int 1,int r){
if (1>=r)return;
int mid = 1+r >>1;
for (int i=0;i<demension;i++) {
double ave =0;
for (int j=1;j<=r;j++){
avet=hotel[j] .pos[i];
}
ave/=(r—1+1) ;var[i] =0;
for (int j=1;j<=r;j++){
var[i]+=pow(hotel[]j] .pos[i]—ave, 2);
}
var[i]/=(r—1+1);
}
split[mid] =—1;double maxVar=—1;
for (int i=0;i<demension;i++) {
if (var[i]>maxVar) {
maxVar = var([i];
split[mid] =i;
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}
cmpDem = split[mid];
nth element (hotel+l,hotel+mid, hotel+r+1,cmp) ;
build (1,mid-1);build (mid+l,r);
}
int ansIndex;
LL ansDis;
void query(int 1,int r,const Hotelg& x) {
if (I>r)return ;
int mid = 1+r >>1;LL dis =0;
for (int i=0;i<demension;i++) {
dis +=1LL* (x.pos[i]-hotel[mid] .pos[i])* (x.pos[i]-hotel[mid] .pos[i]);
}
if (hotel[mid].c<=x.c) {
if (ansDis == dis && hotel[mid] .id<hotel [ansIndex] .id) {
ansIndex = mid;
}else if (dis<ansDis) {
ansDis = dis;
ansIndex = mid;

}
int d = split[mid];

LL radius = 1LL* (x.pos[d]—hotel [mid] .pos[d])* (x.pos[d]—hotel[mid] .pos[d]) ;

if (x.pos[d]<hotel[mid] .pos([d]) {
query(l,mid-1,x);
if (ansDis>radius) {query(mid+l, r,x);}
lelse{
query (mid+l, r,x);
if (ansDis>radius) {query(l,mid-1,x);}

}
int T;
void input () {
scanf ("%d%d", &n, &m) ;
for (int i=0;i<n;it++){
scanf ("%$d%d%d", shotel[i] .pos[0], &hotel[i] .pos[1], &hotel[i].c);
hotel[i] .id=1;
}
build (0,n—1);
}
void solve() {
Hotel x;
for (int i=1;i<=m;it++){

scanf ("$d%d%d", &x.pos[0], &x.pos[1], &x.c) ;

ansDis = INF;ansIndex =n+1;

query(0,n—1,x) ;

printf ("%d_%d $d\n", hotel [ansIndex] .pos[0],hotel [ansIndex] .pos[1],hotel]
ansIndex] .c);

}
int main() {
scanf ("$d", &7T) ;

while (T—){
input();
solve();

}
return 0;

4.5 Segment Tree

// Created by calabash boy on 18-9-14.
// interval modify & interval query
#include<stdio.h>
using namespace std;
const int maxn = 1e5+100;
typedef long long LL;
int a[maxn];
struct Seg Tree{
LL val[maxn*4];LL lazy[maxn*4];
inline void Up(int x) {val[x] = val[x<<1l]+val[x<<1]|1];}
inline void Down (int x,int 1,int mid,int r) {
if (lazy[x])
val[x<<l] += 1LL*lazy([x]* (mid-1+1);
val[x<<1|1l] += 1LL*lazy[x]* (r-mid);
lazy[x<<1]+= lazy[x];
lazy[x<<1]|1] += lazy[x];
lazy[x] =0;

}
void build (int x,int 1,int r){
lazy[x] =0;
if (1==r){val(x] = a[l];return ;}
int mid = 1+r >>1;
build (x<<1,1,mid);build (x<<1|1,mid+1,r);
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Up (x) ;
}
void add(int x,int 1,int r,int L,int R,int del) {
if (I>R| |r<L)return;
if (I<=1l&&r<=R){
val[x]+=1LL*del* (r—1+1);
lazy[x]+=del;
return;
}
int mid = 1+r >>1;
Down (x, 1,mid, r) ;
add(x<<1,1,mid,L,R,del) ;add (x<<1|1,mid+1, r,L,R,del) ;
Up (%) ;
}
LL query Sum(int x,int 1,int r,int L,int R){
if (I>R| |r<L)return O;
if (I<=l&&r<=R)return val([x];
int mid = 1+r >>1;
Down (x, 1,mid, r);
return query Sum(x<<1,1,mid,L,R)+query Sum(x<<l|l,mid+1,r,L,R);
}
}tree;
char opt[5];int m,n;
int main() {
scanf ("%d%d", &n, &m) ;
for (int i=1;i<=n;it++){
scanf ("%d",a+i) ;
}
tree.build(l,1,n);
while (m—)({
int 1,r,v;
scanf ("%s%d%d", opt, &1, &r) ;
if (opt[0]=="Q"){
printf("$I64d\n", tree.query Sum(l,1,n,1,r));
}else if (opt[0]=='C"){
scanf ("%d", &v) ;
tree.add(1,1,n,1,r,v);

}
return 0;

4.6 AFL(Cactus)

// Created by calabash boy on 18-9-14.
// circle-square-tree Maximum independent set
#include<bits/stdct+.h>
using namespace std;
const int maxn = 1e5+100;
vector<int> El [maxn],ET [maxn] ;
int m,n,N, fa[maxn],dp[maxn] [2];
int len[maxn],dfn[maxn],dfs clock;
bool inCircle[maxn];
int dp2[maxn] [2];
inline void addEdgel (int x,int y) {

E1[x] .push back(y);
}
inline void addEdgeT (int x,int y) {

ET[x] .push back(y);
}
void input () {

cir>>n>>m; N =n;

for (int i=0;i<m;it++) {

int u,v;cin>>w>v;
addEdgel (u, v) ;addEdgel (v,u) ;

}
void tarjan(int u) {
dfnfu] = ++dfs clock;
for (int i=0;i<E1l[u] .size();i++){
int v = E1[u] [1];
if (v==fa[u])continue;
if (!dfn[v]){

falv] = u;tarjan(v);
}else if (dfn[v]<dfn[u]) {

n++;

len[n] = dfn[u]-dfn[v]+1;

faln] = v;

addEdgeT (v, n) ;

int temp = u;

while (temp!=v) {
inCircle[temp] = true;
addEdgeT (n, temp) ;

temp = faltemp];
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}

}

if (!inCirclelu]) {
addEdgeT (falu],u) ;

}

dfs clock—

void work (int x) {

}

int sz = ET[x] .size();
if (sz==2){
int sonl = ET[x] [0];
int son2 = ET[x] [1];
dp[x] [0] = dp[sonl] [0]+dp[son2] [0];
dp[x] [1] = max(dp[sonl] [0]+dp[son2] [0],max (dp[sonl] [0]+dp[son2] [1],dpl

sonl] [1]+dp[son2] [0])) ;
return;
}
dp2[0] [0] =dp[ET[x] [0]][0];dp2[0] [1]=0
for (int i=1;i<sz;it++){
dp2[1i] [0] = max(dp2[i—1][0],dp2[i—1] [1])+dp[ET[x] [1]][0];
dp2[i] [1] = dp2[i—1] [O]+dp[ET[x] [1]]1[1];

}

dp[x] [0] = dp2[sz—1][0];

dp[x] [1] = dp2[sz—1][0];

dp2[sz] [0]=dp2[sz] [1]1=0;

for (int i=sz—1;1>=0;i—){
dp2[i] [0] = max(dp2[i+1] [0],dp2[i+1] [1])+dp[ET[x] [1]][0];
dp2[i] [1] = dp2[i+1] [0]+dp[ET[x] [1]]1[1];

}

dp[x] [1] = max(dp[x] [1],max(dp2[0] [0],dp2[0] [1]));

void dfs(int u) {

}

dp[u] [0]=0;dp[u] [1]=

if (wN)dplu ][0]=O,

for (int i=0;i<ET[u] .size();i++){
int v = ET[u] [i];
dfs(v);
if (u<=N) {

dp[u] [0]+=max (dp[v] [1],dp[v] [0]);
dp[u] [1]+=dp[v] [0];

t
if (wN)work(u);

int main() {

input();

tarjan(l);

dfs(l);

cout<<max (dp[1] [0],dp[1] [1])<<endl;
return 0;

4.7 Segment Tree(Dynamic Memory).cpp

// Created by calabash boy on 16-10-1.
// CF 1046A
// give n tuple(x,r,p) and k<=20 , calc unordered pair(i,7j)
// xi — ri <=xj <=x1 + ri
// Xj— rj <= x1 <=xj + rj
// |pi— pjl <=k
#include <bits/stdct+.h>
using namespace std;
const int maxn = 1e5+100;
typedef long long 11;
struct Node{ int I,R,val;
int cnt;
struct Segment Tree{
int root = 0;
int newnode () {
++cnt;
tree[cnt] .val = treel[cnt]
return cnt;

}tree[maxn*200] ;

.L = tree[cnt] .R = 0;

}
Segment Tree(){ root = newnode(); }
void add(int x,int 1,int r,int Pos,int delta) {
tree[x] .val += delta;
if (1 == r)return;
int mid = 1+r >>1;
if (Pos <= mid) {
if (tree[x].L == 0){
tree[x].L = newnode();
}
add(tree[x] .L,1,mid, Pos,delta) ;
}else{
if (tree[x].
tree[x].

== 0){

R
R = newnode() ;
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add(tree[x] .R,mid+1, r, Pos,delta) ;

}
int query(int x,int 1,int r,int L,int R) {
if (!x)return 0;
if (I>R || L>r)return 0;
if (L <= 1 && r <= R)return tree(x] .val;
int mid = 1+r >>1;
return query(tree(x].L,1,mid,L,R) + query(tree[x].R,mid+1,r,L,R);

}i
map<int, Segment Tree> mp;
map<int,int> id;

int N;
int main() {
int n, k;

scanf ("%d%d", &n, &k) ;
vector<tuple<int, int,int> > a(n);
vector<int> nums;
for (int i=0;i<n;i++) {
int x,r,qg;scanf ("$d%dsd", &%, &, &9) ;
ali] = make tuple(x,r,q);
nums.push back(x) ;
nums.push back (x+r) ;
nums.push back (x—r) ;
}
sort (nums.begin(),nums.end()) ;
nums.erase (unique (nums.begin() ,nums.end() ) ,nums.end() ) ;
for (int i=0;i<nums.size();it++){
id[nums[i]] = i+1;
}
N = nums.size();
sort(a.begin(),a.end(), [] (const tuple<int,int,int> &a,const tuple<int,int,
int>&b) {
return get<1>(a) > get<1l>(b);
i
11 ans =0;
for (int i=0;i<n;it++) {
int x,r,q;tie(x,r,q) = alil;
int L = id[x~r],R = id[x+r];
for (int j=gk;j<=gtk;j++) {
if (mp.find(j) == mp.end())continue;
Segment Tree & tree = mp[j];
int root = tree.root;

ans += tree.query(root,1,N,L,R);
}
Segment Tree & tree = mp[qg];
int root = tree.root;
tree.add(root, 1,N,id[x],1);
}
cout<<ans<<endl;
return 0;

4.8 Rollback UFS

/ /DAL — AR E R .
#include <bits/stdct+.h>
using namespace std;
const int maxn = le5 + 20;
struct UFS{
int fa[maxn];
int sz[maxn];
int len[maxn];
stack<pair<int*,int> > stk;
void init() {
for (int i=1;i<maxn;i++) {

fali] = i;
sz[i] = 1;
len[i] = 0;
}
}
UFS() {
init();

}

pairint,int> find(int x) {

else{
palrint, int> ret = find(fa[x]);
ret.second "= len[x];
return ret;

}

// 0 fail

// 1 succ but not update
// 2 succ and update
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if (fa[x] == x)return make pair(x,0);
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int merge (int x,int vy) {
int fx,lenx;
int fy,leny;
tie(fx,lenx) find(x);
tie(fy,leny) = find(y);
if (fx = fy){
return lenx " leny;

}
if (sz[fx] > sz[fy]){
swap (lenx, leny) ;
swap (x,y) ;
swap (%, fy) ;
}
stk.push (make pair(&sz[fy],sz[fyl));

stk.push (make pair(s&fal[fx],falfx]));

falfx] = fy;
sz[fy] += sz[fx];
if (lenx == leny) {

len[fx] = 1;
lelse{

len[fx] = 0;
}
return 2;

}
void rollback() {
for (int i=0;i<2;it++){

int * tar;
int val;
tie(tar,val) = stk.top();
stk.pop() ;
(*tar) = val;

}
tufs;
const char* YES = "YES";
const char* NO = "NO";
bool ans[maxn];
struct SegmentTree{
vector<pair<int,int> > edges[maxn*4];

void put (int x,int 1,int r,int L,int R,pair<int,int> e) {

if (1 >R || L > r)return;
if (L<=1 && r <= R){
edges[x] .push back(e) ;
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return;
}
intmid=1+ r > 1;
put(x<<1,1,mid, L,R,e);
put (x<<1|1,mid+1,r,L,R,e);
}
void dfs(int x,int 1,int r) {
int succ = true;
int cnt = 0;
for (auto e : edges(x]) {
int x,y;
tie(x,y) = e;
int ret = ufs.merge(x, v);
succ &= ret!= 0;
if (!succ){
for (int i1=0;i<cnt;i++)
ufs.rollback();
return;
}
cnt += ret == 2;
}
if (1 == ) {
ans[1l] = succ;
for (int i=0;i<cnt;it++)
ufs.rollback();
return;
}
intmid=1+r > 1;
dfs(x<<1,1,mid);
dfs(x<<1|1,mid+1,r);
for (int i=0;i<cnt;i++)
ufs.rollback();
}
void debug(int x,int 1,int r) {
Cerr<<x<<" <L [|)"<<I<L" ), << ] "<<end];
for (auto e : edges(x]) {
int u,v;
tie(u,v) = e;
cerr<<"<"<<us<" , |"<<v<<" p""<<endl;
}
if (1 == r)return;
intmid=1+r > 1;
debug (x<<1, 1,mid) ;
debug (%<<1|1,mid+1, r);
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}
}segtree;
map<pair<int,int>,vector<int> > mp;
int main() {
int n,qg;
cin>>n>>qg;
for (int i=1;i<=qg;it++){
int u,v;
cir>>u>>v;
if (u > v)swap(u,v);
mp [make pair(u,v)].push back(i);
}
for (auto pr : mp) {
vector<int> & ts = pr.second;
if (ts.size() & 1){
ts.push back(gtl);
}
for (int i=0;i<ts.size();it+=2){
int st = ts[i];
int ed = ts[it+l] — 1;
segtree.put(l, 1, g, st, ed, pr.first);

}

// segtree.debug(1l,1,q);

segtree.dfs(1, 1, Q) ;

for (int i=1;i<=q;i++){
puts(ans[i] ?YES:NO) ;

return 0;

4.9 Persistent LiChao SegmentTree

}

// Created by calabash boy on 2019/10/14.
#includebits/stdct+.h>

using namespace std;

#define int 11

typedef long long 11;

const int inf = 1e9 + 5;

const int maxn = 80000 + 50;

const int maxg = 160000 + 50;

struct Node{

}
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int lson,rson, k,b;
/)y =k *x +Db
void init() {
lson = rson = 0;
k = b = inf;
}

Inodes[maxn * 300];

int node cnt = 0;

int root[maxn];

int update(int x,int 1,int r,int L,int R,int k,int b) {

int now = node cnt ++;

nodes[now] = nodes[x];
intmid=1+r >> 1;
if (1 =1 6&& r==R){

if (k * mid + b < nodes[now] .k * mid + nodes[now] .b) {
swap (k,nodes [now] .k) ;
swap (b, nodes [now] .b) ;
}
if (1 == r)return now;
if (k * 1 + b < nodes[now] .k * 1 + nodes[now] .b) {
nodes[now] .1son = update (nodes[x] .lson,1,mid,1,mid, k,b);
}
if (k * r + b < nodes[now] .k * r + nodes[now] .b) {
nodes [now] .rson = update (nodes[x] .rson,mid+l, r,mid+1, r, k,b) ;
}
return now;
}
if (L <= mid)nodes[now] .lson = update (nodes[x] .lson,l,mid,L,min(mid,R), k,b) ;
if (mid + 1 <= R)nodes[now] .rson = update (nodes[x] .rson,mid+1l, r,max (mid+1,L)
/R, k,D);
return now;

int n,qg;

int a[maxn], b[maxn], c[maxn];
vectorkint> E[maxn];

void dfs(int u,int fa) {

root[u] = update(root[fa],0,inf, 0,c[u],blul,alul);
for (int v : E[u]){

if (v == fa)continue;

dfs(v,u);

11 query(int x,int 1,int r,int pos) {

int res = nodes([x] .k * pos + nodes[x].b;
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5. GRAPH

//cerr<<x<< "<<I<<" "<<r<< " "<<nodes [x] .k<<" "<<nodes[x] .b<<": "<<pos<< <<
res<<endl;
if (1 == r)return res;
intmid=1+r > 1;
if (pos <= mid && nodes[x] .lson )res = min(res,query(nodes(x].lson,1l,mid,pos
));
else if (pos > mid &&nodes([x] .rson ) res = min(res,query(nodes(x] .rson,mid
+1,r,p08));
return res;
}
signed main() {
scanf ("$11d%11d", &n, &q) ;
for (int i=1;i<=n;it++)scanf ("%11d",a+i);
for (int i=1;i<=n;it++)scanf ("%11d",b+i);
for (int i=1;i<=n;it++)scanf("%11d",c+i);
for (int i=1;i<n;i++){
int u,v;
scanf ("%$11d%11d", &u, &v) ;
E[u] .push back(v) ;
E[v] .push back(u);
}
root[0] = O;node cnt ++;nodes[0] .init();
dfs(1,0);
while (g—){
int v, t;
scanf ("%11d%11d", &v, &t) ;
printf ("$11d\n",query(root[v],0,inf,t));

return 0;

bool ok[maxn];vector <int> ans;int m,n;
inline void addEdge (int x,int y) {
tott+;
des[tot] =y;from[tot] =x;
nxt[tot] = first([x];first[x] = tot;
}
void input () {
cin>>n>>m;
for (int i=0;i<m;i++) {
int u,v;scanf ("%$d%d", &u, &v) ;
addEdge (u, v) ;addEdge (v, u) ;

}
void dfs(int u,int fa) {
dfnfu] = low[u] = ++dfs clock;
for (int t = firstlu];t;t=nxt[t]){
int v = des[t];if (v==fa)continue;

if (!dfn[v]){
dfs(v,u);
low[u] = min(low[v],low[u]);
if (dfnl[u]l<low[v]) {
isBrige[t] = ;

if (t&l){isBrige[t+1l] = true;}
else{isBrige[t—1] = true;}
}
}else if (dfn[v]<dfn[u]) {low[u] = min(low[u],dfn[v]);}

}
void blood fill(int x) {
dfn[x] = bcc cnt;

5 Graph
5.1 Tarjan(BCC of Edge)

for (int t = first[x];t;t=nxt[t]){
if (isBrige[t])continue;
int v = des[t];
if (!dfn[v]) {blood fill(v);}

}
void check() {

// Created by calabash boy on 18-10-10.

#include<bits/stdct+.h>

using namespace std;

const int maxn = 1e5+100;

int first[maxn],nxt[maxn*2], from[maxn*2],des[maxn*2],isBrige[maxn*2],tot;
int dfn[maxn], low[maxn],dfs clock;

int cnt e[maxn],cnt n[maxn];int bcc cnt;

for (int i=1;i<=n;i++){cnt n[dfn[i] ]++;}
for (int i=1;i<=tot;i++){
if (isBrige[i]) continue;
cnt el[dfn[des[i]]]++;
}
for (int i=1;i<=bcc cnt;it++) {
if (cnt n[i]*2==cnt e[i]) {ok[i]=1;}
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5. GRAPH

}
void output() {
for (int i=1;i<=tot;i+=2){
if (isBrige[i])continue;
if (ok[dfn[des[i]]])ans.push back((it+l)/2);
}
sort (ans.begin() ,ans.end()) ;
cout<<ans.size()<<endl;
for (int i=0;i<ans.size();i++) {printf ("%d",ans[i]);}
}
void solve() {
for (int i=1;i<=n;i++){if (!dfn[i])dfs(i,—1);}
memset (dfn, 0,sizeof dfn);
for (int i=1;i<=n;it++){
if (!dfn[i]){
bcc cnt++;
blood fill(i);

}
check() ;output() ;
}

int main() {
input();
solvel();
return 0;

nxt[tot] = first([x];first[x] = tot;
}
void input () {
cir>>n>>m;
for (int i=0;i<m;i++){
int u,v;scanf ("$d%d", &u, &v) ;
addEdge (u, v) ;addEdge (v, u) ;

}
void dfs(int u,int fa) {
dfn[u] = low[u] = ++dfs clock;
for (int t = first[u];t;t=nxt[t]){
int v = des[t];
if (v==fa)continue;

if (!dfn[v]){
st[topt+] = t;dfs(v,u);
low[u] = min(low([u],low[Vv]);

if (low[v]>=dfn[u]) {
bcc cnt++;0k[bcc cnt] = true;
temp.clear();
while (true) {
int tt = st[—top];
temp.push back( (tt+1)/2);
if (bcc no[des[tt]]!=bcc cnt) {
bce no[des(tt]] = bcc cnt;
cnt nfbcc cnt]++;
}elsef

5.2 Tarjan(BCC of Point)

okl[bcc cnt] = false;
}
cnt efbcc cnt]++;
if (tt==t)break;
}

// Created by calabash boy on 16-10-10.

#include<bits/stdct+.h>

using namespace std;

const int maxn = 1e5+100;

int first[maxn],des[maxn*2],nxt[maxn*2],tot;

int bcc cnt,cnt nlmaxn],cnt e[maxn],bcc no[maxn];

int dfn([maxn], low[maxn],dfs clock;

int st[maxn*2],top;bool ok[maxn];

vector<int> ans;vector<int> temp;

int m,n;

inline void addEdge (int x,int y) {
tot++;des[tot] = y;

if (ok[bcc cnt]é&s&temp.size()>1) {
for (int i=0;i<temp.size();it++){
ans.push back(temp[i]);

}

}else if (dfn([v]<dfn[u]) {
sttopt+] = t;
low[u] = min(low[u],dfn[v]);
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void solve() {
for (int i=1;i<=n;i++){if (!dfn[i])dfs(i,—1);}
sort (ans.begin(),ans.end()) ;
cout<<ans.size()<<endl;
for (int i=0;i<ans.size();i++) {printf ("%d",ans[i]);}

int main() {
input();
solve();
return 0;

5.3 Tarjan(SCC)

#include<bits/stdct+.h>
using namespace std;
const int maxn = 1e5+100;
int m,n,h;int t[maxn];
int first[maxn*2],nxt[maxn*2],des[maxn*2],tot;
int dfn[maxn], low[maxn],dft;bool d[maxn];
int flag[maxn],cnt[maxn],scc;stack<int> stk;
bool in[maxn];
inline void add(int x,int y) {
tot++;des[tot] =y;
nxt[tot] = first[x];first[x] =tot;
}
void tar (int node) {
dfn[node] = low[node] = ++dft;
in[node] = 1;stk.push(node);
for (int t = first[node];t;t=nxt[t]) {
int v = des[t];
if (!dfn([v]){
tar(v);
low[node] = min(low[node],low[v]);
lelse if (in[v]){
low[node] = min(low[node],dfn([v]);

}
if (dfn[node]==low[node]) {
scct+;
while (true) {
int temp = stk.top();

flag[temp]=scc;
in[temp] = 0;
cnt[scc] ++;stk.pop() ;
if (temp==node)break;

}
int main() {
scanf ("%d%d%d", &n, &m, &h) ;
for (int i=1;i<=n;it++) {scanf ("%d", t+1i);}
for (int i=0;i<m;i++){
int ul,u2;scanf ("%d%d", &ul, &u2) ;
if (t[ul]l=(t[u2]+1)%h)add(u2,ul);
if (t[u2]==(t[ul]l+1l)%h)add(ul,u2);
}
for (int i=1;i<=n;i++) {if (!dfn[i])tar(i);}
for (int i=1;i<=n;it+){
for (int t = first[i];t;t=nxt[t]){
if (flag[i]==flag[des[t]])continue;
else{d[flag[i]]++;}

}
cnt[0] =n+l;int ans = 0;
for (int i=1;i<=scc;i++){
if (d[i]==0&&cnt[i]<cntlans]){ans = i;}
}
cout<<cnt [ans]<<endl;
for (int i=1;i<=n;i++){
if (flag[i]==ans) {cout<<i<<"";}
}
cout<<endl;
return 0;

5.4 Dijkstra
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// Created by calabash boy on 18-11-13.

// remain k bi-edge such that the most points' dis == min dis
#include <bits/stdct+.h>

using namespace std;

typedef long long 11;

const 11 inf 11 = Ox3f3f3f3£3£3f3f3f11;
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5. GRAPH

const int inf = O0x3f3f3f3f;
const int maxn = 300005;
struct EDGE{int first,second, third;};
int n,m, k;
namespace Short Path Tree{
vectorkpair<int,int> > Edge[maxn];
bool used[maxn] ;
void add edge(int x,int y,int w) {Edge([x] .push back({y,w});}
void output (const vector<int> &ans) {
printf ("$d\n", (int) ans.size());
for (int v : ans)printf("sd,",v);
puts("") ;exit(0);
}
void solve(int K) {
vector<int> ans(0) ;queue<int> Q;
used[1l] = 1;Q.push(1l);
while (!Q.empty()) {
if (ans.size()== K)output(ans);
int head = Q.front();Q.pop() ;
for (auto pr : Edgelhead]) {
if (used[pr.first])continue;
used[pr.first] = 1;
ans.push back (pr.second) ;
Q.push(pr.first);
if (ans.size()==K)output (ans);

}

output (ans) ;

}i
namespace Dijkstraf
11 dis[maxn] ;bool used[maxn];
vector<EDGE > *Edge;int S,N;
struct Node({
int x;11 dis;
bool operator < (const Node &other)const{
return other.dis < dis;

}i

void init (vector<EDGE>*Edgee,int n,int st) {
Edge = Edgee;S =st;N = n;

}

void work() {
memset (dis, inf, sizeof dis);

priority queueNode> pg;
dis[S] = 0;pg.push({S,0});
while (!pg.empty()) {
Node head = pg.top() ;pg.pop() ;
if (used[head.x])continue;
usedlhead.x] = 1;
for (auto pr : Edgelhead.x]) {
if (dis[pr.first] > dis[head.x] + pr.second) {
dis[pr.first] = dislhead.x] + pr.second;
pg.push({pr.first,dis[pr.first]});

}
void extract spt() {
for (int u=1;u<=N;u++) {
for (auto pr : Edge[u]){
if (dis[pr.first] == dis[u] + pr.second) {
Short Path Tree::add edge(u,pr.first,pr.third);

}i
vector<EDGE> E[maxn];
int main() {
scanf ("%d%dsd", &n, &m, &k) ;
for (int i=1;i<=m;i++){
int x,y,w;scanf ("%dsdsd", &%, &y, &w) ;
E[x] .push back({y,w,i});
E[y] .push back({x,w,1});
}
Dijkstra::init(E,n,1);
Dijkstra: :work() ;
Dijkstra: :extract spt();
Short Path Tree::solve(k);
return 0;

5.5 Dijkstra interval graph

|1/ cr 7868
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5. GRAPH

#include<bits/stdct+.h>
using namespace std;
const int maxn = 1le5 + 100;
const int N = 10 * maxn;
typedef long long 11;
namespace Dijkstra{
vector<pair<int,int> > E[N];
11 dis[N];
bool used[N];
inline void add edge(int u,int v,int w) {
E[u] .push back(make pair(v,w));
}
void dijkstra(int S, int N) {
priority_queue<pair<ll,inf> > pg;
for (int i=1;i<=N;i++){
dis[i] = Ox3f3f3f3f3f3f3f3f11;
used[i] = 0;
}
dis[S] = 0;
for (int i=1;i<=N;it++){
pg.push (make pair(—dis[i],i));
}
while (!pg.empty()) {
pair<ll,int> head = pg.top();pq.pop();
int u; 11 dist;
tie(dist,u) = head;
dist *=—1;
if (used[u])continue;
used[u] = 1;

for (auto e : E[u]){
int v, len;
tie(v,len) = e;
if (dis[v] > dist + len){
dis[v] = dist + len;

pg.push (make pair(—dis[v],v));

}
void output (int n) {
for (int i=1;i<=n;it++){
printf ("$11d",dis[i] == Ox3£3£3f3f3£f3£3£f3f11 ? —1l:dis[i]);
}
puts("");
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}
int n,q,s;
int cnt;
struct SegmentTree{
int id[maxn*4];
void build(int x,int 1,int r,bool up) {
id[x] = ++cnt;
if (1 == r){
int u = id[x];
int v = 1;
if (up)swap(u,v);
Dijkstra::add edge(u, v, 0);
return;
}
intmid=1+r > 1;
build(x<<1,1,mid,up);
build(x<<1|1,mid+1, r,up);
int u = id[x];
int v = id[x<<1];
if (up)swap(u,v);
Dijkstra::add edge(u, v, 0);
u = id[x];
v = 1d[x<1]|1];
if (up)swap(u,v);
Dijkstra::add edge(u, v, 0);
}
void add edge(int x,int 1,int r,int L,int R, int T, int w, bool up) {
if (1 >R || L > r)return;
if (L<=1 && r <= R){
int u = id[x];
intv="T;
if (up)swap(u,v);
Dijkstra::add edge(u, v, w);
return;
}
intmid=1+r > 1;
add edge(x<<1, 1, mid, L, R, T, w, up);
add edge(x<<1|1, mid+l, r, L, R, T, w, up);
}
}Down, Up;
int main() {
scanf ("%d%d%d", &n, &g, &S) ;
cnt = n;
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6. GRAPH/TREE

Down.build(l, 1, n, false);
Up.build(l, 1, n, true);
while (g—){
int t,u, 1, r,w;
scanf ("%d", &t) ;
if (t = 1){
int v;
scanf ("%d%d%d", &u, &v, &w);
l=r=v;
t=2;
lelse{
scanf ("%d%d%dsd", &u, &1, &r, &w) ;
}
if (t == 2){
// u—> [1,r], len = w

Down.add edge(1l, 1, n, 1, r, u, w, true);

lelse{
// [1,r] —> v, len = w
Up.add edge(l, 1, n, 1, r, u, w, false);

}

Dijkstra::dijkstra(s, cnt);
Dijkstra: :output(n);

return 0;

int v, id;

tie(v,id) = E[u] [now([u]];
if (used[id]) continue;
used[id] = 1;

dfs(v,id);

}
tour.push back(make pair(u,e id));
}
int main() {
scanf ("%d%d", &n, &m) ;
for (int i=1;i<=m;it++)
int a,b;
scanf ("%d%d", &a, &) ;
edge[i] = make pair(a,b);
E[a] .push back(make pair(b,i));
E[b] .push back(make pair(a,i));
}

dfs(1,—-1);

reverse (tour.begin(), tour.end());
J*

for (auto pr : tour){

int u,id;

tie(u,id) = pr;
cerr<u<<" "<<id<<endl;
}

5.6 Eulor Tour

*/
return 0;

#include<bits/stdct+.h>
using namespace std;
const int maxn = 1le5 + 100;
const int maxm = 5e5 + 100;
int n,m;
int d[maxn];
//<RL BIEAS JUERIIA o>
vector<pair<int,int> > tour;
vectorkpair<int,int> > E[maxn];
pairint,int> edge[maxm] ;
bool used[maxm] ;
int now[maxn];
void dfs(int u,int e id) {

for (; nowl[u] < E[u].size(); now[u] ++){

6 Graph/Tree

6.1 Divide & Conquer of Point

/7

// Created by calabash boy on 18-10-6.
//

/R B NT AT KA 1] BR AR
#include<stdio.h>

#include<algorithm>

#include<cstring>

using namespace std;

const int MAX = 1e4+100;
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6. GRAPH/TREE

const int INF = Ox3f3f3f3f;
int first [MAX*2]; int des[MAX*2];
int len[MAX*2]; int nxt[MAX*2];
int n,k,tot; int a[MAX]; int sum[MAX];
int dp[MAX]; int dis[MAX]; int num,ans;
bool vis[MAX]; int Sum,Min,Minid;
void init () {

memset (first, 0,sizeof first);

tot =0; ans =0;

memset (vis, 0,sizeof vis);
}
inline void add(int x,int y,int z){

tott++;
des[tot]=y; len[tot] =z;
nxt[tot] = first[x]; first[x] = tot;

}
void input() {
for (int i=1;i<n;it++){
int u,v,w;
scanf ("%d%¥d%d", &u, &v, &w) ;
add(u,v,w); add(v,u,w);

}
void dfsl (int node,int father) {
sum[node] = 1; dp[node] = 0;
for (int t = first[node];t;t = nxt[t]){
int v = des[t];
if (v == father]| |vis[v]) {
continue;
}
dfsl (v,node) ;
sum[node] += sum[Vv];
dp[node] = max(dp[node],sum[v]);

}
void dfs2 (int node,int father) {
int temp = max(dp[node], Sum-sum[node]) ;
if (tempMin) {
Min = temp; Minid = node;
}
for (int t = first[node];t;t = nxt[t]){
int v = des[t];
if (v==father| |vis[v]){ continue; }
dfs2 (v,node) ;

}

}

}

}

}
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int getRoot (int u) {

dfsl(u,0); Sum = sum[u];
Min = INF; Minid =—-1;
dfs2(u,0);

return Minid;

void getDist (int node,int father,int dist) {

dis[num++] = dist;

for (int t = first[node];t;t = nxt[t]) {
int v =des[t];
if (v == father]| |vis[v]){ continue;
getDist (v, node,dist+len(t]);

int calc (int u,int val) {

nun=0; int res =0;
getDist(u,0,0);

sort (dis,dis+num) ;
int i=0;int j=num-1;

while (i<j) {
if (dis[i]+dis[j]+2*val<=k) {
rest+=j—i;
it++;

ljelse{ J—; }
}
return res;

void solve (int u) {

int root = getRoot (u);
ans +=calc(root,0); vis[root] = true;
for (int t = firstlroot];t;t = nxt[t]){

int v = des[t];

if (vis[v]){

continue;

}

ans—calc(v,len(t]);

solve (V) ;

int main() {

while (scanf ("%d%d", &n, &k) ! =EOF&&n&&k) {
init();

}
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6. GRAPH/TREE

input();
solve(l);
printf ("$d\n", ans) ;

return 0;

6.2 Divide & Conquer of Edge

// Created by calabash boy on 2019/10/15.
// Luogu 5115.SAM + 4) + JEWDP: Given S, calculate

// \sum {i<j and LCP(i,})<=K1 and LCS(i,7)<=K2} {LCS(i,3) * LCP(i,7)}

7/ B REERAT RS (Bllilparenti2785) , WA FEIL = FE{L,.
#include<bits/stdct+.h>

using namespace std;
const int maxn = 2e5 + 100;
char s[maxn],t[maxn];int n,K1,K2;

struct Suffix Automaton{
int nxt[maxn*2] [26],fa[maxn*2],1[maxn*2];
int last,cnt;
Suffix Automaton(){ clear(); }
void clear() {
last =cnt=1;fa[1]=1[1]=0;
memset (nxt[1],0,sizeof nxt[1]);
}
void init (char *s) {
while (*s){add(*s—'a');s++;}
}
void add(int c) {
int p = last, np = ++cnt;
memset (nxt[cnt], 0,sizeof nxt[cnt]);
1[np] = 1l[p]l+1;last = np;
while (p&&!nxt(p] [c])nxt(p] [c] = np,p = falpl;
if (!p)falnp]=1;
elsef{
int g = nxt[p] [c];
if (l[gl==llpl+l)falnp] =q;
elsef
int ng = ++ cnt;
1lnq] = l[p]+1;
memcpy (nxt [ng],nxt[q],sizeof (nxt[ql)):;
falng] =falql;falnp] = falg]l =ng;

while (nxt[p] [c]==q)nxt[p] [c] =ng,p = falp];

}

void extract (vector<kint> * E,char *s,int n,int *id,int *dep,int K) {

int temp = 1;
for (int i=0;i<n;i++){
temp = nxt[temp] [s[i] — 'a']l;
id[temp] = 1 + 1;
}
for (int i=2;i<=cnt;it++)E[fa[i]].push back(i);
for (int i=1;i<=cnt;i++) {
if (1[1] <= K)dep[i] = 1[i];
else dep[i] = 0;

}
}saml, sam2;
vector<int> EEl[maxn * 2],E2[maxn*2];
vector<tuple<int, int,int> > El[maxn*4];
int iddl[maxn * 2],idl[maxn*4];
int deppl([maxn * 2],depl [maxn*4];
int id2[maxn* 2],dep2[maxn*2];
bool can use[maxn*4];
int edge cnt = 0;
int cnt, st[maxn * 2][20], depth[maxn * 2];
int pos2[maxn*2],posl[maxn*4];
int dfs clock, 1[maxn*2],r[maxn*2];
void dfs2 (int u,int fa) {
1[u] = ++dfs clock;
st[u] [0] = fa;
depth[u] depth[fa] + 1;
for (int i=1;i<20 && stlu] [i—1];i++){
stlu] [1] = stlst[u] [i—1]][i—1];

}
for (auto v : E2[u]) {
if (v == fa)continue;
dfs2(v,u);
}
r[u] = dfs clock;
}
int get lca(int u,int v){
if (depthl[u] < depth[v])swap(u,v);
for (int i=19;i>=0;i—){
if (depth[st([u] [i]] >= depth[v])u = st[u] [i];
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6. GRAPH/TREE

}
if (u == v)return u;
for (int i=19;1>=0;i—){
if (st[u] [i] !'= st[v][i]){
u = stfu] [i];v = st[v] [1];

}
assert(st[u] [0] == st[v][0]);
return st[u] [0];

}
/ /=R
int dfs(int u,int fa) {
int now = ++cnt;
idl[now] = iddl[u];depl [now]
posl[idl[now] ] = now;
int pre = now;
for (auto v : EE1[u]){
if (v == fa)continue;
int temp = ++cnt;
idl[temp] = 0;depl[temp] = deppl[u];
edge cnt ++;
El[pre] .push back(make tuple(temp,depl[temp] — depl[pre],edge cnt));
El[temp] .push back(make tuple(pre,depl[temp] — depl|[pre],edge cnt));
int vid = dfs(v,u);
edge cnt ++;
El[temp] .push back(make tuple(vid,depl[vid] — depl[temp],edge cnt));
E1l[vid] .push back(make tuple(temp,depl[vid] — depl[temp],edge cnt));
pre = temp;

deppl [u] ;

}
return now;
}
long long ans = 0;
int sz[maxn*4];
int dis[maxn* 4];
void dfs dis(int u,int fa,int len) {
dis[u] = len;
for (auto e : El[u]){
int v,111,edge id;tie(v,11l,edge id) = e;
if (v == fa || !can useledge id])continue;
dfs dis(v,u,len + 111);

}
void dfs sz (int u,int fa) {
sz[u] = 1;

for (auto e : El[u]){
int v,len,edge id;tie(v,len,edge id) = e;
if (v == fa || !can use[edge id])continue;
dfs sz(v,u);
sz[u] += sz[v];

}
void dfs edge(int u,int fa,int ée id,int &uy,int &vv,int &ww,int &max sz, int
tot node) {
for (auto e : El[u]){
int v,len,edge id;tie(v,len,edge id) = e;
if (v == fa || !can use[edge id])continue;
int max sz t = max(sz[v],tot node — sz[v]);
if (max sz t < max sz){
max sz = max sz t;
uu = u;vv = v;ww = len;e id = edge id;
}

dfs _edge(v,u,e_id,uu,vv,ww,max sz,tot node);

}
void dfs node(int u,int fa,vector<int> &nodes) {
if (idl[u])nodes.push back(idl[u]);

for (auto e : El[u]){
int v,len,edge id;tie(v,len,edge id) = e;
if (v == fa || !can usel[edge id])continue;

dfs node (v, u,nodes) ;

}
int color[maxn * 2];
int vis[maxn];
long long dp[maxn * 2];
long long dp cnt[maxn*2] [2];
long long dp sum[maxn*2][2];
int stk[maxn*2];
int fa[maxn*2];
inline void clear(int x,int type) {
dp[x] = 0;vis[x] = type;
for (int ¢ = 0; c < 2;c ++)dp cnt[x] [c] = dp sum[x] [c] = O;
}
void DP(vector<int> & nodes ,int ww) {
vector<int> nodes(0);
for (int x : nodes ) {

nodes.push back(pos2[x]);
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6. GRAPH/TREE

for (int x : nodes)clear(x,1);
sort (nodes.begin() ,nodes.end(), [] (int x,int v) {
return 1[x] < 1l[y];
i
int S7Z = nodes.size();
for (int i=1;i<SZ;i ++){
int temp = get lca(nodes[i—1],nodes[i]);
if (!vis[temp]) {
nodes.push back (temp) ;
clear (temp, 2) ;

}

if (!lvis[1]){
nodes.push back(1);
clear(1,2);

}

sort (nodes.begin(),nodes.end(), [] (int x,int vy) {
return 1[x] < 1l[y];

1)

int top = 1;

stk[0] = nodes[0];

for (int i=1;i<nodes.size();i++){
while (l[nodes[i]] > r[stk[top—1]]) top —;
falnodes[i]] = stk[top—-1];
stk[topt+] = nodes[i];

}

long long anss = 0;

for (int i= nodes.size() — 1;i >=0 ;1 —){
int u = nodes[i], ¢ = vis[u] == 1? color[id2[u]] — 1: —1;
if (¢ '=—-1){

long long A = depl[posl[id2[u]]] — dis[posl[id2[u]]];
dp[u] += A * dp cnt[u] [!c] + dp sum[u] [!c];
dp[u] —=dp cnt[u] [!c] * ww;
dp cnt[u] [c] ++;
dp sum[u] [c] += A;
}
long long temp ans = dp[u] * dep2([u];
assert (temp ans %2 == 0);
anss += temp ans/2;
dp(falu]] += dp cnt[falu]] [0] * dp sum[u] [1] + dp cnt[u] [0] * dp sum[fal

ull[1];

dp(falu]] +=dp cnt[falu]][1] * dp sum[u] [0] + dp cnt[u] [1] * dp sum[fa[
u]][0];

dp([falu]] —= (dp_cnt[falu]][1] * dp cnt[u] [0] + dp cnt[fa[u]] [0] *

}

}

}
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dp cnt[u] [1]) * ww;
for (int ¢ = 0;¢c < 2;¢c ++){

dp cnt[falul] [c] += dp cnt[u] [c];

dp_sum[fa[u]] [c] += dp_sum[u] [c];

}
ans += anss;
for (int x : nodes)vis[x] = 0;

void calc(int uuy,int vv,int ww) {

vector<int> L(0),R(0),nodes(0);

dfs node(uy, 0,L) ;dfs node(vv, O,R) ;

for (int x : L){color([x] = 1l;nodes.push back(x);}
for (int x : R){color([x] = 2;nodes.push back(x);}
DP (nodes, ww) ;

void dfs (int root) {

dfs sz(root, 0);

int tot node = sz[root];

if (tot node == 1)return;

int edge id,uu,vv,ww,max sz = tot node + 1;

dfs _edge(root, 0,edge id,uu,vv,ww,max sz, tot node);
can useledge id] = false;

dfs dis(uy, 0,0);dfs dis(vv,0,0);

calc (uu,vv,ww) ;dfs (uu) ;dfs (vv) ;

int main() {

scanf ("%s%d%d", s, &K1, &K2) ;

n = strlen(s);

memcpy (t, s,sizeof s);reverse(t,t + n);
saml.init(s);sam2.init(t);
saml.extract (EEL, s,n,1ddl,deppl, K2) ;
sam2.extract (E2, t,n,id2,dep2,K1) ;

for (int i=1;i<= sam2.cnt; i ++){

if (id2[i]){
id2[i] = n + 1 — id2[i];
pos2[id2[i]] = 1i;

}

int rootl = dfs(1,0);int root2 = 1;
dfs2(root2,0);

memset (can_use, true,sizeof can use);
dfs(rootl);

cout<<ans<<endl;
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6. GRAPH/TREE

6.3 Heavy Light Decomposition

// Created by calabash boy on 18-7-3.
/ /G AR AR IR AN
#include<bits/stdct+.h>
using namespace std;
const int maxn = 500000+100;
int n,g,m,Root; char s[10];
struct BIT{
int sm[maxn];
int lowbit(int x){return x&(— x);}
void build (int 1,int r){
for (int i=1;i<=r;it++)add(4i,1);
}
void add(int x,int val) {
while (x<=maxn) {
sm[x]+=val;x+=lowbit (x);

}
int sum(int x) {
int res =0;
while (x){
rest+=sm([x];
x—=lowbit (x) ;
}
return res;
}
int query sum(int 1,int r) {
return sum(r)—sum(l—1);
t
}tree;
namespace Heavy Light Decomposition({
int first[maxn*2];int nxt[maxn*2];int des[maxn*2];
int tot,cnt=0;
int tpos[maxn];int dep[maxn];int top[maxn];
int fa[maxn]; int wson[maxn]; int sz[maxn];
inline void addEdge (int u, int v){
des[++tot] = v;
nxt[tot] = first[ ul;
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first[ u] = tot;

}
//Giitdep, FWsz, )L Fwson
void dfs(int node,int father) {
dep[node] = deplfather]+1;
fa[node] = father; sz[node] =1;
for (int t = first[node];t;t = nxt[t]){
int v = des[t];
if (v==father){ continue; }
dfs(v,node) ;
if (sz[v]>sz[wson[node]]) {
wson[node] = v;
}
sz[node]+=sz[Vv];

}
}
/ /nodeffTfEFE I3k fechain

void dfs2 (int node,int father,int chain) {
top[node] = chain; tpos[node] = ++cnt;
if (wson[node]) {
dfs2 (wson[node] , node, chain) ;
}
for (int t = first[node];t;t = nxt[t]){
int v = des[t];
if (v==father||v ==wson[node]){ continue;
dfs2 (v,node, V) ;
}

}
/* s MR */
void init(int root) {
dfs(root, 0) ;
dfs2(root, 0, root);
}
int lca(int x,int y) {
while (top[x]!=toplvy]) {
if (depltop(x]]<dep(toplyl]) {swap(x,y);}
x = faltop[x]];
}
if (dep[x]<deply])swap(x,y);
return y;
}
void modify(int u,int v) {
if (fafu]l!=v){ swap(u,v); }
tree.add(tpos(u],—1);

}
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}
int get sum(int u,int v) {
int res =0;
while (topl[u]!=top[v]){
if (depltoplu]]<dep[top[v]]){ swap(u,v); }
rest= tree.query sum(tpos[top[u]],tposlul);
= faltop[u]];
}
if (deplul<dep([v]){ swap(u,v); }
res += tree.query sum(tpos[v],tpos(u]);
return res;

}
int main() {
scanf ("%d", &n) ;
for (int i=1;i<n;i++){
int u,v; scanf("%d%¥d", &u, &v);
Heavy Light Decomposition::addEdge(u, v);
Heavy Light Decomposition::addEdge(v, u);
}
Heavy Light Decomposition::init(1);
/U
tree.build(2,n);
scanf ("sd", &q) ;

at=n—1;
while (q—){
scanf ("%s",s);
£ (s[0]="W"){
int x;
scanf ("sd", &x) ;
printf ("$d\n",Heavy Light Decomposition::get sum(1,x));
lelse{
int x,y;

scanf ("%d%d", &x, &) ;
Heavy Light Decomposition::modify(x,y);

return 0;

/7
// Created by calabash boy on 18-10-6.
/7

#include <bits/stdct+.h>

using namespace std;

typedef long long LL;

const int maxn = 25e4+100;

const LL INF = Ox3f3f3f3f3f3f3£f3fLL;

int first[maxn],des[maxn*2],nxt[maxn*2],tot;
int n,m;

LL dp[maxn],leng[maxn*2], len[maxn];

int vis[maxn],dep[maxn], fa[maxn];

int stk[maxn],top;int 1[maxn],r[maxn],dfs clock;
inline void addEdge (int x,int y,int w) {

tott+;
des[tot] = y;leng[tot] = w;
nxt[tot] = first([x];first[x] = tot;

}
void dfs(int u,int fath) {
1[u] = ++dfs clock;sz[u]=1;
for (int t = firstlu];t;t=nxt[t]){
int v = des[t];
if (v==fath)continue;
LL w = leng[t];
dep[v] = deplu] + 1;tfalv]=u;
len[v] = min(len[u],w);
dfs(v,u) ;sz[u]+=sz[v];
if (sz[v]>sz[wson[u]]){wson[u] = v;}
}
r[u]=dfs clock ;
}
void dfs2(int u,int chain) {
ttop[u]=chain;
if (wson[u])dfs2 (wson[u],chain);
for (int t = first[u];t;t=nxt[t]){
int v = des[t];
if (v==tfa[u] | |[v==wson[u])continue;

6.4 Virtual Tree

dfs2(v,v);

}

int lca(int x,int y) {

! while (ttop[x]!=ttop(y]){
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int sz[maxn],wson[maxn],ttop[maxn],tfalmaxn];int k,h[maxn];
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if (dep(ttop[x]]<dep(ttoply]])swap(x,y);
x = tfa[ttop[x]];
}
if (dep[x]<deply])swap(x,V);
return y;
}
bool cmp (int x,int y) {return 1[x]<1l[y];}
void solve() {
scanf ("sd", &k) ;
for (int i=0;i<k;i++){
scanf ("%d",h+i) ;
vis[h[i]]=1;dp[h[i]]=0;
}
sort (h, h+k, cmp) ;
int kk =k;
for (int i=1;i<kk;i++){
int temp = lca(h[i—1],h[i]);
if (!vis[temp])vis[temp]=2,h[k++] =temp,dp[temp]=0;
}
if (!vis[1])vis[1]1=2,h[k++]=1,dp[1]=0;
sort (h, h+k, cp) ;
top=1;stk[0]=h[0];
for (int i=1;i<k;it++){
while (1[h[i]]>r[stk[top—1]])top—;
fa[h[i]] = stk[top-1];
stkltopt+] =h[i];
}
for (int i=k—1;1>=0;i—){
if (vis[h[i]]==2)dp[h[i]] = min(dp[h[i]],len[h[i]]);
else dp[h[i]] = len[h[i]];
dpl(falh[i]]]+=dp[h[i]]

’

}

printf ("$11d\n",dp[1])

for (int i=0;i<k;i++) {
vis[h[i]]=0;

’

}
int main() {
scanf ("sd", &n) ;
for (int i=1;i<n;it++)({
int u,v,w;
scanf ("$d%d%d", &u, &v, &w) ;
addEdge (u, v, w) ;addEdge (v, u, w) ;

len[0] = len[l] = INF;
dfs(1,—1);dfs2(1,1);
scanf ("%d", &m) ;

while (m—){solve();}

return 0;
7 Math
7.1 FFT
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// Created by calabash boy on 18-6-18.
#include <bits/stdct+.h>

using namespace std;

namespace fft {

//attention data type
typedef long long type;
typedef double db;
struct cp {
db x, y;
cp() { x =y =20; }
cp(db x, db y) : x(x), y(y) {}
}i
cp operatort (cp a, cp b) { return cp(a.x + b.x, a.y + b.y);
cp operator-(cp a, cp b) { return cp(a.x — b.x, a.y — b.y);

}
}

cp operator* (cp a, cp b) { return cp(a.x * b.x — a.y * b.y, a.x * b.y + a.y

*b.x); }
cp conj(cp a) { return cp(a.x, —a.y); }
type base = 1;
vector<cp> roots = {{0, 0}, {1, O}};
vectortype> rev = {0, 1};
const db PI = acosl(—1.0);
void ensure base(type nbase) {
if (nbase <= base) return;
rev.resize (static_castunsigned long> (1 << nbase));
for (type i = 0; i < (1 << nbase); i++) {

rev(i] = (rev[i >> 1] >> 1) + ((1 & 1) << (nbase — 1));

}
roots.resize (static_cast<unsigned long> (1 << nbase));
while (base < nbase) {

do angle = 2 * PI / (1 << (base + 1));

for (type 1 =1 << (base — 1); i < (1 << base); it+)

{
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roots[i << 1] = roots[i];
db angle i =angle * (2 * 1 + 1 — (1 << base));
roots[ (i << 1) + 1] = cp(cos(angle i), sin(angle 1i));
}
baset+;

}
void fft (vector<cp> &a, type n = —1) {

if (n =-1) n = a.size();
assert((n & (n— 1)) == 0);
type zeros = builtin ctz(n);

ensure base(zeros);
type shift = base — zeros;
for (type i = 0; 1 < n; i++) {
if (1 < (rev[i] >> shift)) {
swap(a[i], alrev[i] >> shift]);

}
for (type k = 1; k< n; k<=1) {
for (type 1 =0; 1 <n; 1 +=2 * k) {

for (type j = 0; j < k; j++) {
cp z=ali+ J+ k] * roots[j + k];
al[i+3j +k] =ali+ J] —z;
ali +3j] = ali + 3] + z;

}
vector<cp> fa, fb;
vector<type> multiply(vector<type> &a, vector<type> &b) {
type need = a.size() + b.size() — 1;
type nbase = 0;
while ((1 << nbase) < need) nbaset+;
ensure base (nbase) ;
type sz = 1 << nbase;
if (sz > (type) fa.size())
fa.resize(static_cast<unsigned long> (sz));
for (type i = 0; 1 < sz; it++) {
type x = (1 < (type) a.size() ? a[i] : 0);
type v = (1 < (type) b.size() ? b[i] : 0);
fali] = cp(x, y)7;
}
fft(fa, sz);
cp r(0, —0.25 / sz);
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}

for (type 1 = 0; 1 <= (sz >> 1); i++) {
type j = (sz— 1) & (sz—1);

cp z = (fa[j] * fa[j] — conj(fa[i] * fa[i])) * r;
if (i 1=9) {
falj] = (fa[i] * fa[i] — conj(fa[j] * fal[j])) * r;
}
fali] = z;
}
fft(fa, sz);

vector<type> res (static _castunsigned long> (need));
for (type 1 = 0; 1 < need; it++) {
res[i] = fa[i].x + 0.5;
}
return res;

vectorktype> multiply mod(vector<type> &a, vector<type> &b, type m, type eq

0) {

type need = a.size() + b.size() — 1;

type nbase = 0;

while ((1 << nbase) < need) nbaset+;

ensure base (nbase) ;

type sz = 1 << nbase;

if (sz > (type) fa.size()) {
fa.resize(static_cast<unsigned long> (sz));

}

for (type i = 0;
type x = (a[i
fali] = cp(x

i < (type) a.size(); it+) {
] $m+m % m
& ((1 << 15) — 1), x>>15);
}
fill(fa.begin() + a.size(), fa.begin() + sz, cp {0, 0});
fft(fa, sz);
if (sz > (type) fb.size()) {
fb.resize (static_cast<unsigned long> (sz));
}
if (eq) {
copy(fa.begin(), fa.begin() + sz, fb.begin());
} else {
for (type i = 0; 1 < (type) b.size(); it+) {
type x = (b[i] %
fb[i] = cp(x & (

m+m % m;

(1 << 15) — 1), x>>15);

}

fill(fb.begin() + b.size(), fb.begin() + sz, cp {0, 0});

fft(fb, sz);
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db ratio = 0.25 / sz;
cp r2(0, —1);cp r3(ratio, 0);
cp r4(0, —ratio);cp r5(0, 1);

for (type 1 = 0; 1 <= (sz >> 1); i++) {

type j = (sz — 1) & (sz — 1);

cp al = (fa[i] + conj(faljl));

cp a2 = (fa[i] — conj(faljl)) * r2;

cp bl = (fb[i] + conj(fb[j])) * r3;

cp b2 = (fb[i] — conj(fb[j])) * r4;

if (1 !'=3) {
cp cl = (fa[j] + conj(falil));
cp c2 = (fal[j] — conj(fa[il)) * r2;
cp dl = (fb[j] + conj(fb[i])) * r3;
cp d2 = (fb[j] — conj (fb[i])) * r4;
fafi] = cl *dl + c2 * d2 * r5;

fb[i] = cl * d2 + c2 * d1;
}
fal[j] = al * bl + a2 * b2 * r5;
fb[j] = al * b2 + a2 * bl;
}
fft(fa, sz);fft(fb, sz);
vector<type> res (static_castunsigned long> (need)) ;
for (type 1 = 0; 1 < need; i++) {
long long aa = fa[i].x + 0.5;
long long bb = fb[i].x + 0.5;
long long cc = fafi].y + 0.5;

res[i] = (aa + ((b $ m) << 15) + ((cc $ m) << 30)) % m;

}
return res;

}

vector<type> square mod(vector<type> &a, type m) {
return multiply mod(a, a, m, 1);

}i
const int maxn = 2e5+100;
int n,x;
int a[maxn],sum[maxn],cnt[maxn];
vector<long long > A,B,C;
//example:
//f[1i] = number of subsequences whose occurence of 1 is 1i.
//f[1] = \sum {cnt[j]*cnt[j—1]}
int main() {
scanf ("%d%d", &n, &x) ;cnt[0]=1;
for (int i=1;i<=n;it++){

scanf ("%d", a+1i) ;
sum[i] =sum[i—1];
if(a[i]<x)sum[i]++;
cnt[sum[i] ]++;
}
A.resize (n*2+42);B.resize (n*2+2);
for (int i1=0;i<=n;i++){
A[n+i] = ent[i];B[n—i] = cnt[i];

= fft:multiply(A,B);
C[n*2]—=n+1;C[n*2]1>=1;

for (int i=n*2;i<=n*3;it++){ cout<<C[i]<<""; }
return 0;

7.2 FWT

// Created by calabash boy on 18-8-17.
//00J 310
#include<bits/stdct+.h>
using namespace std;
typedef long long LL;
const int N = 1048576;;
const int MOD = 998244353;
const int INV2 = (MOD+1)>>1;
const int INV4 = 1LIL*INV2*INV2%MOD;
int a[N];
int n;
//xor fwt : A[i] = \sigma{—1"([i&jF])*a[F]}
void FWT (int *a,int n,int r) {
for (int i=1;i<n;i<<=1){
for (int §=0;7i<n;j+=(i<<1)) {
for (int k =0;k<i;k++){
int x = a[j+k];int v = a[j+k+i];

[x] :count of I-bit

if (r){
a[j+k] = (x+y)%MOD;
a[j+k+i] = (x—=y+MOD)%MOD;
lelse{

alj+k] = 1LL* (x+y) *INV22MOD;
alj+tkti] = 1LL* (x—y+MOD) *INV23MOD;
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}
LL pow mod(LL x,LL y) {
LL ret = 1;
for (;y;y>>=1){if (y&1l) ret = ret*x¥MOD;x = x*x%MOD; }
return ret;
}
int main() {
scanf ("%d", &n) ;
for (int i=1;i<=n;i++){
int x;scanf ("%d", &x);
al[x]++;
}
FWT (a,N,1);
for (int i=0;i<N;i++) {
ali] = (n+2*a[i])%MOD;
int cnt3 = 1LL* (a[i]+n) $MOD*INV4%MOD;
int cntl = n—.nt3;
ali] = pow mod(3,cnt3);
if (cntls&l)ali] = MOD-alil;
}
FWT (a,N, 0);
printf ("sd\n", (a[0]-+MOD-1)%MOD) ;
return 0;

7.3 BerlekampMassey

// Created by calabash boy on 18-8-16.
#include<bits/stdct+.h>
#define FOR(i,1,r) for (int i = (1);i<(x);i++)
#define FORD(i,r,1) for (int i= (r);i>(1);i—)
using namespace std;
typedef long long LL;
typedef vector<LL> V;
const int MOD = 1le%+7;
// kR mEEKE B oam] =1
namespace BerlekampMassey {
inline void up(LL& a, LL b) { (a += b) %= MOD; }

V mul (const V& a, const V& b, const V& m, int k) {

o4

V r; r.resize(2 * k—1);
FOR (i, 0, k)
FOR (j, 0, k)
up(r[i + jl, ali]l * b[jl);
FORD (i, k—2, — 1) {
FOR (j, 0, k)
up(r[i + J1, r[i + k] * m[]]);
r.pop back();
}
return r;
}
LL pow mod (LL x,LL y) {
LL ret =1;
for (;y;yv>>=1){if (y&1l) ret = ret*x¥MOD;x =
return ret;
}
LL get inv(LL x,LL MOD) {
return pow mod(x,MOD-2);
}
V pow(LL n, const V& m) {
int k = (int)m.size() — 1; assert(m[k] == —
V rk), x(k); r[0] = x[1] = 1;
for (; n; n>>=1, x =mul(x, X, m, k))
if n&l) r=mul(x, r, m k);
return r;
}
LL go(const V& a, const V& x, LL n) {
// a: (-1, al, a2, ..., ak).reverse
/) x: x1, x2, ..., xk
// x[n] = sum[a[i]*x[n—1],{i,1,k}]
int k = (int)a.size() — 1;
if (n <= k) return x[n — 1];
Vr=pown-—1, a);
LL ans = 0;
FOR (i, 0, k)
up(ans, r[i] * x[i]);
return ans;

V BM(const V& x) {
Va={-1}, b = {233};
FOR (i, 1, x.size()) {

b.push back(0);

ILLd=0, la = a.size(), 1lb = b.size();

x * x SMOD; }

1 || mk] ==MOD— 1);
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FOR (j, 0, la) up(d, a[j] * x[1—1la + 1+ 31);
if (d == 0) continue;
V t; for (autos v: b) t.push back(d * v % MOD);
FOR (j, 0, a.size()) up(t[lb—1— 3], alla—1— 3]);
if (1b > la) {
b=a;
LL inv = —get inv(d, MOD);
for (auto& v: b) v = v * inv $ MOD;
}
a.swap(t);
}
for (auto& v: a) up(v, MOD);
return a;
}
void sample() ;
}
void BerlekampMassey: :sample() {
V x(6);
x[0] = 1;x[1] = 2;
[2] = 21;x[3] = 212;
[4] = 2141;x[5] = 21622;
V a = BerlekampMassey: :BM(x) ;
cout<<"a[n] =";
for (int i = 0;i<a.size()—2;it++){
coutka[i]<<"*a[n—"<<a.size()—

X
X

1—1<<" "
}
cout<<ala.size()—2]<<"*a[n—1]"<<endl;

}

int main() {
BerlekampMassey: :sample() ;

namespace CRT{
11 ex gcd(1l a,11 b,11s x,11& y){
if (b==0){x =1;y = 0;return a;}
11 gcd = ex gcd(b,a%b, x,y);
11 t = x;%x = y;y = t — a/b*y;
return gcd;
}
11 mul mod(11l a,11 b,11 m){
11 res = 0;
while (b){
if (b&l){
res = (res + a) $m;
}
b >=1;
a=a*2%nm
}
return res;
}
// ans = first + t * second;
// x = second (mod first)
pairkll, 11>work (vector<pair<ll, 11> >&es ) {
11 ans = es[0] .second;
11 M = es[0] .first;
for (int i=1;i<es.size();it+){
11 a = es[i] .first;
11 b = es[i] .second;

11 %,v;

11 gcd = ex ged(M, &, %,y) 7
llc= (b—ans % + a) % a;
a/=gcd;

return 0; if (¢ % gcd)return {—1,—1};
} x = (mul mod(x , (c / gcd),a) + a)%
ans += M * x;
M *= a;
ans %= M;
7.4 CRT

}
return {ans,M};

//

// Created by DELL on 2019/2/12.
//luogu 4777
#include<bits/stdcet+.h>

using namespace std;

typedef long long 11;

const int maxn = 1e5+100;

}
vector<pair<ll, 11> > es;
int main() {

int n;

scanf ("%d", &n) ;

for (int i=0;i<n;i++){
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11 a,b;
scanf ("%11d%11d", &a, &b) ;
es.push back(make pair(a,b));
}
pair<ll,11> ans = CRT::work(es);

// cout<<ans.first<<'" "<<ans.secondk<endl;

11 x = ans.first;
cout<<x<<endl;
return 0;

7.5 Linear Sieve

7. MATH
flnxt] = £[i] * flprime[]j]l];
lelse{

low[nxt] = prime[j] * low[i];
mu[nxt] = 0;
if (low[nxt] != nxt) {

//mod or not?

flnxt] = 111 * fllow[nxt]] * f[nxt/low[nxt]];
lelse{

// 1 =prime[j] ~ k

//£:TODO
}
break;

#include<bits/stdct+.h>
using namespace std;
const int maxn = 1e7+10;
typedef long long 11;
bool used[maxn];
int mu[maxn] ;
vector<int> prime;
11 f[maxn];
int low[maxn];
void sieve(int size) {
//f:multiplicative function;
assert (size < maxn);
mull] = 1;
f[1] = 1;
for (int i=2;i<=size;i++){
if (lused[i]){
prime.push back(i);

muli] =—1;
//£:TODO
low[i] = i;

}
for (int j = 0;j < prime.size();j++){
11 nxt = 111 * i * prime([]j];
if (nxt > size)break;
used[nxt] = 1;
if (1 % prime[]]){
low[nxt] = prime[j];
mu[nxt] = —muli];
//f: mod or not?

}

int main() {
sieve(le7);
return 0;

7.6 Linear Basis

/* Generated by powerful Codeforces Tool
* Author: calabash boy love 15
* Time: 2019-05-15 11:00:02
* Personal Code Template: https://github.com/4thcalabash/ACM-Code-Library
**/
#include <bits/stdct+.h>
using namespace std;
int s[maxn];
int n;
struct Linear Basis{
//basis vector
int basis[22];
//basis vector in origin data
int num[22];
void clear() {
memset (basis, 0,sizeof basis);
memset (num, 0, sizeof num) ;
}

void ins(int x) {
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int bk = x; void sieve() {
for (int i=20;i>=0;i—){ mu[l] = 1;
if (x & (I 1)) { for (int i=2;i<maxn;it++){
if (!'basis[i]) {basis[i] = x;num[i] = bk;break; } if(lused[i]) {
x "= basis[i]; prime.push back(i);
} mul[i] =—1;
} }
} for (int j = 0;j<prime.size();j++){
int count() { long long nxt = 111* prime[j] * i;
int cnt = 0; if (nxt >= maxn)break;
for (int i=0;i<=20;i++) { used[nxt] = 1;
cnt += (basis[i] != 0); if (i % prime[]j] == 0){
} mu[nxt] = 0;
return cnt; break;
} lelse{
void debug() { mu[nxt] = —-muli];
_debug ("basisy ") ; }
for (int i=0;i<=20;i++){ }
if (basis[i]) debug("%d:3d", i,basis[i]); }
} }
} 11 work(int n,int m) {
tbasis; 11 ans = 0;
int main() { int top = min(n,m);
cin>>n; for (int i=1;i<=top;it++) {
for (int i=1;i<=n;it++){ ans += 111 * mu[i] * (n/i) * (W/i);
cin>>s[i]; }
basis.ins(s[i]); return ans;
} }
return 0O; int main() {
} sieve();
int T;
scanf ("%d", &T) ;
. for (int Case = 1;Case <= T;Case ++) {
7.7 Mobius int a,b,n,m k;
scanf ("%d%d%d%d%d", &a, &n, &b, &m, &K) ;
/* x in [1,N]; y in [1,M] (x,y) =1 */ if(k == 0){
#include<cstdic> printf ("Case %d: 0\n",Case) ;
#include<vector> continue;
using namespace std; }
const int maxn = 1e5+100; n/=k;
typedef long long 11; m/=k;
bool used[maxn] ; printf ("Case %d: $11d\n", Case,work(n,m) — work (min(n,m),min(n,m))/2);
vector<int> prime; }
11 mu[maxn] ; return 0O;
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8. OTHERS

|}

#idefine range(x) x.begin(),x.end()

8 Others
8.1 Header

typedef long long LL;
typedef long long 11;
typedef vector<int> vi;
typedef vector<ll> vl;
typedef long double db;
typedef pair<int,int> pii;
typedef pair<ll, 11> pll;

// Created by calabash boy

#pragma GCC optimize(3)

#include <bits/stdct+.h>

using namespace std;

#ifdef ILOCAL DEBUG

# define _debug(fmt, ...) fprintf(stderr, "™\ 033[91Im[%s_%3d] ;)" fmt "\n\033[0m",
\
__func_, LINE , ## VA ARGS )

ffelse

# define debug(...) (void(0))

#endif

#define PB(x) push back(x)

#define rep(i,1,r) for (int i =1, = r;i< ;it++)

#define REP(i,1,r) for (int i=l, =r;i<= ;it++)

#idefine leave (x) do {cout<<#x<<endl;fflush(stdout);return 0; jwhile (0);

#define untie do{ios::sync with stdio(false);cin.tie(nullptr);cout.tie (nullptr)
; jwhile (0)

const int inf = O0x3f3f3f3f;
const 11 inf 11 = Ox3f3f3f3f3f3f3f3fLL;
mt19937 wdy (time(0)) ;
/************* header ******************/
int main() {

return 0;

8.2 FORMULA

C(n,m)%2 = (n&m)==m

Y95 4

F(n,m = An™AN©O,1,2,..,n-1), FRIER
F(n,m) = (F(n—1,m) +m ) % n

=k

Hx +m snfI N, HEATNELE,
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