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1. KMP 5535

/*

* next[1M& X: x[i-next[i]...i-1]1=x[0...next[i]-1]

* next[1]MHidx[i-z...1-11=x[0...z-1 1 s Kzfl Cil2dxiHSILED

*/
void kmp pre (char x[],int m,int next[])
{
int 1,3;
Jj=next[0]=-1;
i=0;
while (i<m)
{
while(-1!=7j && x[1i]!=x[7j]) j=next[j];
next [++i]=++7;

}
/*
* kmpNext []HIZE: next'[i]=next[next[...[next[i]]]]
x[next' [1]]!=x[1])
* TRFE R TIUAL B ) DA — L8
*/
void preKMP (char x[],int m,int kmpNext[])
{
int i,7;
J=kmpNext [0]=-1;
1i=0;
while (i<m)
{
while(-1!=7 && x[i]!=x[7j]) j=kmpNext[]];
if (x[++i]==x[++]]) kmpNext[i]=kmpNext []];
else kmpNext [i]=];

}
}
/*
* IR Al AEyH L kAL, DL E S
*/

int next[100107];
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int KMP_Count (char x[],int m,char y[],int n)
{/ /=i, y&FH

int
int

//pr

i,37
ans=0;
eKMP (x,m, next) ;

kmp pre (x,m, next) ;

i=j=
whil
{

}

retu

2 B H
/*

* POJ 3
« Bk

0;
e (i<n)

while (-1!=j && y[i]'!=x[j]) j=next[j];
14+ g++;
if (j>=m)
{
ans++;
J=next[]j];

rn ans;

: POJ 3167

167 Cow Patterns
A DAYF 8)) AR TG L ]

gy HBEECER IR RIS, i I AR s DL P RSO o7

* Motk 1, 4, 4, 2, 3, 1 X 5,6,2,10,10,7,3,2,9

* a2,

*

10,10,7,3, 252 UCHEC Y

* UL HTECN, AT AR ESEAE, SR S REAT kop

*/
#include
#include
#include
#include
#include

<iostream>
<stdio.h>
<string.h>
<algorithm>
<vector>

using namespace std;

const in
const in
int a[MA
int b[MA
int n,m,

t MAXN=100010;
t MAXM=25010;
XNTJ;

XNT ;

s;

int as[MAXN] [30];
int bs[MAXM] [30];

void ini

{

t()

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

{

if (i==0)

{
for (int j=1;§<=25;3++)as[i][]1=0;
}

else

{
for (int j=1;j<=25;j++)as[i]l[J]l=as[i-111[3];
}

as[i][a[i]]++;
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}

}
for (int i=0; i<m;i++)
{
if (i==0)
{
for (int j=1;3j<=25;j++)bs[1][j]1=0;
}
else
{
for (int j=1; j<=25;J++)bs[1i][j]l=bs[i-1]1[7J];
}
bs[i] [b[i]]++;

int next [MAXM];
void kmp pre ()

{

}

int 1,3;
J=next[0]=-1;
i=0;
while (i<m)
{
int t11=0,t12=0,t21=0,t22=0;
for (int k=1; k<b[i];k++)
{
if(i-3>0)tll+=bs[i] [k]l-bs[i-7-1][k];
else tll+=bs[i][k];
}
if(i-3>0)tl2=bs[i][b[i]]-bs[i-j-1]1[b[i]];
else tl2=bs[i][b[i]];

for (int k=1; k<b[j];k++)
{
t21+=bs [j][k];
}
t22=bs[Jj][b[j]];
if(§==-1 || (tll==t2lsstl2==t22))
{
next [++1]=++7;
}

else j=next[]j];

vector<int>ans;
void kmp ()

{

ans.clear();
int 1,3;
kmp_pre () ;
i=j=0;
while (i<n)
{
int t11=0,t12=0,t21=0,t22=0;
for (int k=1; k<a[i];k++)
{
if(i-3>0)tll+=as[i] [k]l-as[i-7-11[k];
else tll+=as([i] [k];
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}

if(i-j>0)tl2=as[i][al[i]]l-as[i-j-1][a[i]];
else tl2=as[i][al[il]l:

for (int k=1; k<b[j];k++)
{
t21+=bs [j][k];
}
t22=bs[Jj]1[b[31];
if(j==-1 || (tll==t2ls&&tl2==t22))
{
i++;J++;
if (§>=m)
{
ans.push back (i-m+1);
Jj=next[]J];

}

else j=next[]j];

int main()

{

while (scanf ("%d%d%d", &n, &m, &s)==3)

for (int 1=0; i<n;i++)
{
scanf ("%d", &al[i]) ;
}
for (int 1=0; i<m;i++)
{
scanf ("%d", &b[1]) ;
}
init () ;
kmp () ;
printf ("%d\n",ans.size());
for (int i=0; i<ans.size();1i++)
printf ("$d\n",ans [1]) ;

return 0;

2. ¥ KMP

/ *
* " RKMPAL

//next[i]:x[i...m-115x[0...m-11 1 KALRTS

//extend[i]:y[i...n-115x[0...m-1] KA ILATH
)

98

void pre EKMP (char x[],int m,int next[]

{

next [0] =m;

int j=0;

while (j+1<m && x[Jjl==x[J+1])Jj++;
next[1l]=7;

int k=1;

for (int i=2; i<m;i++)
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}

int
int
if (1
else

{

p=next[k]+k-1;
L=next[i-k];
+1L<p+l)next[i]=L;

j=max (0,p-i+1);

while (i+j<m && x[i+j]==x[7])J++;
next[i]=7;

k=1;

void EKMP (char x[],int m,char y[],int n,int next[], int extend|[])

{

pre EKMP (x,m,next) ;

int j=0;
while (j<n && j<m && x[J]l==y[]]) j++;
extend[0]=7;

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

{

int
int
if (1
else

{

p=extend[k]+k-1;
L=next[i-k];
+1L<p+l)extend [i]=L;

J=max (0,p-i+1);

while (i+j<n && j<m && y[it+Jl==x[]j])J++;
extend[i]=7;

k=1;

3. Manacher &K |P| 3 T

/*
* SRBKILCT

const int MAXN=110010;

char Ma [MAXN*2];

int Mp[MAXN*2];

void Manacher (char s[],int len)

{

int 1=0;
Ma[l++]="$";
Ma[l++]="#";
for (int i=0; i<len;i++)

{

}

Mal[l
Mal[l

Ma[l]=0;
int mx=0,1id=0;
for (int 1=0; i<1l;i++)

++]=s[i];
t+1="4#";
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Mp[i]=mx>i?min (Mp [2*id-1],mx-1) :1;
while (Ma[i+Mp[i]]==Ma [i-Mp [i]])Mp[i] ++;
if (i+Mp [1]>mx)

{

mx=1+Mp [1i];

id=i;
}

}
}
/*
* abaaba
* 1z 01 23456 78 910 11 12 13
*Mal[il: S # a# b # a#ta $Sb # a #
*Mp(i]: 11 214127214 1 2 1
*/
char s[MAXN] ;
int main()
{

while (scanf ("%s", s)==1)

{
int len=strlen(s) ;
Manacher (s, len);
int ans=0;
for (int 1=0;i<2*len+2;i++)

ans=max (ans,Mp[i]-1);

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

}

return 0;

4. AC AzIHL

// =======
// HDU 2222

[/ REPRHRPHRIEL T LA
// =
#include <stdio.h>
#include <algorithm>

#include <iostream>
#include <string.h>
#include <queue>

using namespace std;

struct Trie

{

int next[500010][26], fail[500010],end[500010];

int root,L;
int newnode ()
{

for(int 1 = 0;1 < 26;i++)

next[L] [1] = -1;

end[L++] = 0;

return L-1;
}
void init()
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root = newnode () ;
}
void insert(char buf[])
{
int len = strlen(buf) ;
int now = root;
for(int 1 = 0;1 < len;i++)

{

if (next [now] [buf[i]-'a'] == -1)
next [now] [buf[i]-"a'] = newnode ();
now = next[now] [buf[i]-'a'];

}
end [now]++;
}
void build()
{
queue<int>Q;
fail[root] = root;
for(int 1 = 0;1 < 26;i++)
if (next [root] [i] == -1)
next[root] [i] = root;
else
{
fail[next[root][i]] = root;
Q.push (next[root] [1]) ;
}
while( !Q.empty () )
{

int now = Q. front ();

Q.pop ()7
for(int 1 = 0;1 < 26; i++)
if (next [now] [1] == -1)
next [now] [i] = next[faill[now]][i];
else
{
fail[next[now] [i] ]=next[fail[now]][1];

Q.push (next[now] [1]);

}
int query(char bufl[])
{
int len = strlen (buf) ;
int now = root;
int res = 0;
for(int 1 = 0;1i < len;i++)
{
now = next[now] [buf[i]l-"a']l;
int temp = now;
while( temp != root )
{
res += end[temp];
end[temp] = O0;
temp = fail[temp];
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return res;

}
void debug ()

{

for(int i = 0;1 < L;i++4)

fail = %3d,end = %3d,chi = [",i,fail[i],end[1]);

printf ("%24d",next [1]1[]]);

{
printf ("id = %3d,
for(int j = 0;3 < 26; j++)
printf ("]\n");

}

}:

char buf[1000010];
Trie ac;

int main()

{
int T;
int n;
scanf ("%d", &T) ;
while( T-- )
{
scanf (" %d", &n) ;
ac.init ();
for(int 1 = 0;1i < n;i++)
{
scanf ("%s",buf) ;
ac.insert (buf);
}
ac.build();
scanf ("%s",buf) ;
printf ("$d\n",ac.query (buf)) ;
}
return 0;
}

5. JagEA

5.1 DA
/*
*suffix array
*EWE) O (n*logn)
A B A n, AEO~n-11,
*da(str ,n+l,sa,rank,height,
51001
*n = 8;
*pum[] = {
*rank[] = {
fE
*sall ={8, 3, 4, 5, 0,
*height[]= { 0, 0, 3, 2, 3,
*
*/
const int MAXN=20010;

FES A HAN—4N0
;) i/ /R RN+

1, 1, 2, $ };VERnumf)a—10h0, HABKTO
3, 5, 7, 0 };rank[0~n-11RHMH, rank[n]iE oK

1, 2, 0, 1 };height[2~n] AHHE

int t1[MAXN],t2[MAXN],c[MAXN];//KSABA T b As i, AT 2t
/I REHEP A R A s B, Ms 101 Bls [n-11, KEEHn, Hi KN Fm,
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/ /s n-114 MU A s [11#KF0, rin-1]1=0
/ /RS R LS 45 R sa i A
bool cmp (int *r,int a,int b,int 1)
{
return rl[a] == r[b] && rl[a+l] == r[b+1l];
}
void da (int str[],int sa[],int rank[],int height[], int n,int m)
{
n++;
int i, j, p, *x = tl, *y = t2;
/BB, WA s R RKAHARK,  m O PROdHE Y
]

for(i = 0;1i < m;i++)c[i

for(i = 0;1i < n;i++)c[x[i] str[i]]++;
for(i = 1;1i < m;i++)c[i] += c[i-1];
for(i = n-1;1 >= 0;i--)sal--c[x[1]]] = 1i;
for(j = 1;j <= n; J <<= 1)
{
p = 0;
/| BRI sa B HE 7 28 — okt 7
for(i = n-j; 1 < n; i++)ylp++] = 1;/ /)Gl A OG- 2 s
for(i = 0; i < n; i++)if(sali] >= J)ylp++] = sali]l - 37

/ IEHEHUR y PR AE IR A 4 RS OGBS HE P IR 5 AR
R = 6 A AP S

for(i = 0; i < m; i++)c[i] =

for(i = 0; i < n; i++)cx[yI[i

for(i = 1; 1 < m;i++)c[i] +=

for(i = n-1; i >= 0;i--)sal-

/ /R sa F < B T H T I < B el

0;
i]11+
cli- l]
—clx[y[i111] = y[il;

p = 1; x[sa[0]] = 0;
for(i = 1;1i < n;i++)
x[sa[i]] = cmp(y,sali-1],sali]l,J)?p-1l:p++;

if(p >= n)break;
m = p;// NSRS IO E
}

int k = 0;
n--;
for(i = 0;1i <= n;i++)rank[sali]] = i;

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

{

if (k) k--;

J = salrank[i]-11];

while (str[i+k] == str[j+k])k++;
height[rank([i]] = k;

}
int rank[MAXN],height [MAXN];
int RMQ [MAXN];
int mm[MAXN] ;
int best[20] [MAXN];
void initRMQ (int n)
{
mm[0]=-1;
for (int i=1; i<=n; i++)
mm[i]=((i&(i-1))==0)?mm[i-1]+1l:mm[i-1];
for (int i=1; i<=n;i++)best[0] [1]=1i;
for (int i=1;i<=mm[n]; i++)
for (int j=1; j+(1<<i)-1<=n; j++)
11 /152 ACM BEAR kuangbin
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int a=best[i-11[]j];

int b=best[i-1][j+(1<<(i-1))1;
if (RMQ[al<RMQ[b])best [i][]j]=a;
else best[i] [j]=Db;

}
int askRMQ (int a, int b)
{
int t;
t=mm[b-a+1];
b-=(1<<t)-1;
a=best[t] [a] ;b=best[t] [b];
return RMQ[a]<RMQ [b]?a:b;
}
int lcp (int a,int b)
{
a=rank[a];b=rank[b];
if (a>b) swap(a,b);
return height[askRMQ(a+l,b)];
}
char str[MAXN];
int r[MAXN];
int sa[MAXN] ;
int main()
{
while (scanf ("%s", str) == 1)
{
int len = strlen (str);
int n = 2*len + 1;
for(int i = 0;1i < len;i++)r[i] =

for(int i = 0;1 < len;i++)r[len + 1 + 1i]

r[len] = 1;
r(n] = 0;
da (r,sa,rank,height,n,128) ;

for (int i=1;i<=n;i++)RMQ[i]=height[i];

initRMQ (n) ;
int ans=0,st;
int tmp;
for (int 1=0;i<len;i++)
{
tmp=1lcp (i,n-1) ; //{HXFx
if (2*tmp>ans)
{
ans=2*tmp;
st=i-tmp;
}
tmp=1lcp (i,n-1i-1);/ /@ HO R
if (2*tmp-1>ans)
{
ans=2*tmp-1;
st=1i-tmp+1;

}

str[st+ans]=0;

printf ("$s\n",str+st) ;
}

return 0;
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5.2 DC3 Hyk
da[[Fstr[JB0 A BTN =A%, FHHEA 2 =
/*
* TR
* DC3®E, EAEOo (n)
* ST A OCE A AR T — A
*/
const int MAXN = 2010;
#idefine F(x) ((x)/3+((x)%3==120:tb))
#idefine G(x) ((x)<tb? (x)*3+1:((x)-tb)*3+2)
int wa[MAXN*3],wb [MAXN*3], wv[MAXN*3],wss[MAXN*3];
int c0(int *r,int a,int b)
{
return rla] == r[b] && rla+l] == r[b+l] && rl[a+2] == r[b+2];
}
int cl2 (int k,int *r,int a,int b)

{

if(k == 2)
return r[a] < r[b] || ( r[a] == r[b] && cl2(1l,r,a+l,b+l) );
else return r[a] < r[b] || ( rl[a] == [b] && wv[a+l] < wv[b+1l] );

}

void sort(int *r, int *a,int *b, int n,int m)

int i;
for(i = 0;i < n;i++)wv[i] = r[al[i]];
for (i 0;1 < m;i++)wss[i] = 0;
for (i 0;i < n;it++)wss[wv[i]]++;
for(i = 1;i < m;i++)wss[i] += wss[i-1];
for(i = n-1;i >= 0;1i--)

b[--wss[wv[i]]] = a[il;

void dec3(int *r,int *sa,int n,int m)

{

int i, j, *rn = r + n;

int *san = sa + n, ta = 0, tb = (n+l)/3, tbc = 0, p;
r(n] = r[n+l] = 0;

for(i = 0;1 < n;i++)if(i %3 != 0O)wa[tbct++] = i;

)

sort(r + 1, wb, wa, tbc, m);

sort(r + 2, wa, wb, tbc,

3

sort(r, wa, wb, tbc, m);

for(p = 1, rn[F(wb[0])] = 0, 1 = 1;1i < tbc;it++)
rn[F(wb([i])] = cO0(r, wb[i-1], wb[i]) ? p - 1 : p++;

if (p < tbc)dc3(rn,san,tbc,p);

else for(i = 0;1i < tbc;i++)san[rn[i]] = i;
for(i = 0;1i < tbc;i++) if(san[i] < tb)wb[ta++] = san[i] * 3;
if(n $ 3 == 1l)wb[ta++] = n - 1;
sort(r, wb, wa, ta, m);
for(i = 0;i < tbc;i++)wviwb[i] = G(san[i])] = 1i;
for(i = 0, J =0, p= 0;1i < ta && j < tbc;pt++)
salp] = cl2(wb([j] % 3, r, wal[il, wb[]J]) ? wal[i++] : wb[j++];
for(;i < taj;ptt+)salp] = walit++];
for(;j < tbc;pt++)salp] = wb[j++1]1;

}
//strflsath ¥ =%
void da (int str[],int sa[],int rank[],int height[], int n,int m)

{
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for(int 1 = n;i < n*3;i++)
str[i] = 0;
dc3(str, sa, n+l, m);
int 1,3,k = 0;
for(i = 0;1i <= n;i++)rank[sali]] = 1i;
for(i = 0;1i < n; i++4)

{

if (k) k--;

j = salrank[i]-1];

while (str[i+k] == str[j+k]) k++;
height[rank[i]] = k;

6. Jagt Hzhbl

const int CHAR
const int MAXN
struct SAM Node
{

26;
250010;

SAM Node *fa,*next[CHAR];
int len;

int id, pos;

SAM Node () {}

SAM Node (int _len)

{

len = len;
memset (next, 0, sizeof (next) ) ;

}i
SAM Node SAM node [MAXN*2], *SAM root, *SAM last;
int SAM size;
SAM Node *newSAM Node (int len)
{
SAM node[SAM size] = SAM Node (len);
SAM node[SAM size].id = SAM size;
return &SAM node[SAM size++];
}
SAM Node *newSAM Node (SAM Node *p)
{
SAM node[SAM size] = *p;
SAM node[SAM size].id = SAM size;
return &SAM node[SAM size++];
}
void SAM init()
{
SAM size = 0;
SAM root = SAM last = newSAM Node (0) ;
SAM node[0].pos = 0;
}
void SAM add (int x,int len)
{
SAM Node *p = SAM last, *np = newSAM Node (p->len+l) ;
np->pos = len;
SAM last = np;
14 /152 ACM BEAR
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for(;p && !p->next([x];p = p->fa)
p->next [x] = np;

if(!'p)

{
np->fa = SAM root;
return;

}

SAM Node *g = p->next [x];

if (g->len == p->len + 1)

{
np->fa = qg;
return;

}

SAM Node *ng = newSAM Node (q) ;

ng->len = p->len + 1;

g->fa = nqg;

np->fa = nqg;

for(;p && p->next([x] == gq;p = p->fa)
p—->next [x] = ng;

}
void SAM build(char *s)

{
SAM init();

int len = strlen(s);
for(int i = 0;1 < len;i++)
SAM add (s[i] - 'a',itl);

/ /IR JE BEAT AN o
char str[MAXN];
int topocnt[MAXN] ;
SAM Node *topsam[MAXN*2];
int n = strlen(str);
SAM build(str);
memset (topocnt, 0, sizeof (topocnt)) ;
for(int i = 0;i < SAM size;i++)
topocnt [SAM node [i].len]++;
for(int 1 = 1;i <= n;i++)
topocnt [1] += topocnt[i-1];
for(int i = 0;i < SAM size;i++)
topsam[--topocnt [SAM node[i].len]] = &SAM node[i];

HF

1. #H

1.1 ZH0HE CHWT<MAXN %2 E50

/*
* R, IR TMAXNIIEUE A R R L
* notprimef&—iKK, HfalseR/NEHEL, trueRRMNEFEL
*/
const int MAXN=1000010;
bool notprime [MAXN];//{iihfalseR /N H, (HNtrueF mdE 24
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void init()
{
memset (notprime, false,sizeof (notprime));
notprime[0]=notprime[l]=true;
for (int i=2; i<MAXN;i++)
if (!notprime[i])
{
if (i>MAXN/1i) continue; //FiilJGlii*ikith (81, §/Hlong long)
/BN LIFRFE L, AN T AR DRk 1, VR =1
for (int j=i*i;j<MAXN; j+=i)
notprime[j]=true;

1.2 H=HURE (i /N T4 T MAXN B3R 50
/*
* RHORE, AL/ TAFE T MAXNIK H AL
* prime[0] AR BN
*/
const int MAXN=10000;
int prime[MAXN+1];
void getPrime ()
{
memset (prime, 0, sizeof (prime));
for (int 1=2; i<=MAXN; i++)
{
if(!prime[i] )prime[++prime [0]]=1i;
for (int j=1; j<=prime[0]&&prime[j]<=MAXN/1i;j++)
{
prime[prime[j]*i]=1;
if (i%prime([j]==0) break;

1.3 KX [ ZHUfiE (POJ2689)

* POJ 2689 Prime Distance

U AKX (L, U, FRH DRI 28 AT A 2 sl i 7 > 22 200R!
* BRSO AN R AL

* 1<=1<U<=2,147,483,647 X[HKEAMIT1,000,000

* PR ERIE (L, Ul Z IR

#include <stdio.h>

#include <algorithm>
#include <iostream>
#include <string.h>
using namespace std;

const int MAXN=100010;
int prime[MAXN+1];
void getPrime ()
{
memset (prime, 0, sizeof (prime));
for (int 1=2; i<=MAXN;i++)
{
if(!prime[i] )prime[++prime [0]]=1i;
for (int j=1; j<=prime[0]&&prime[j]<=MAXN/i;j++)
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prime[prime[j]*i]=1;
if (i%prime[j]==0) break;

}
bool notprime[1000010];
int prime2[1000010];
void getPrime2 (int L, int R)
{
memset (notprime, false,sizeof (notprime));
if (L<2) L=2;
for(int i=1;i<=prime[0]&&(long long)prime [i]*prime[i]<=R;i++)
{
int s=L/prime[i]+ (L%prime[i]>0) ;
if (s==1)s=2;
for (int j=s; (long long) j*prime[i]<=R;j++)
if ((long long) j*prime [i]>=L)
notprime[j*prime[i] -L]=true;
}
prime2[0]=0;
for (int i=0; i<=R-L;i++)
if (!notprime[i])
prime2 [++prime2[0]]=1+L;

int main()

getPrime () ;
int 1L,U;
while (scanf ("%d%d", &L, &U)==2)
{
getPrime?2 (L, U) ;
if (prime2[0]<2)printf ("There are no adjacent primes.\n") ;
else
{
int x1=0,x2=100000000,y1=0,vy2=0;
for (int i=1; i<prime2[0];i++)
{
if(prime2[i+l]-prime2 [i]<x2-x1)
{
x1l=prime2([i];
x2=prime2[i+1];
}
if (prime2[i+1l]-prime2 [i]>y2-y1l)
{
yl=prime2[i];
y2=prime2[i+1];

}

printf ("%d, $d are closest, %d,%d are most distant.\n", x1,x2,y1,vy2);
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2. REHLAE

//********** khkkhkkhkkkhkkhkhkhkkhkhkkhkhkhkkhkhkkhkhkhkkhkhkkhhxxkkhkhkhkx k%%
/| FE NG E o) i

const int MAXN=10000;

int prime[MAXN+1];

void getPrime ()

{

memset (prime, 0, sizeof (prime)) ;
for (int 1=2; i<=MAXN; i++)
{
if('prime[i] )prime[++prime [0]]=1i;
for (int j=1; j<=prime[0] &&prime[j]<=MAXN/1i;Jj++)
{
prime[prime[j]*i]=1;
if (i%prime[j]==0) break;

}
long long factor[100] [2];

int fatCnt;
int getFactors(long long x)
{
fatCnt=0;
long long tmp=x;
for (int i=1;prime [i]<=tmp/prime [i];i++)
{
factor[fatCnt] [1]1=0;
if (tmp%prime [1]1==0)
{
factor[fatCnt] [0]=prime[i];
while (tmp%prime[i]==0)
{
factor[fatCnt] [1]++;
tmp/=prime[i];
}
fatCnt++;

}
if (tmp!=1)

{
factor[fatCnt] [0]=tmp;

factor[fatCnt++] [1]=1;
}

return fatCnt;

//*************‘k‘k***************************

3. PREMJLEASEY: CK ax+by=ged FIfE DL LIS TG )

//‘k******‘k‘k*********************

//i&[Ald=gcd (a, b) ; XN T4 ax+by=d T fix, v
long long extend gcd(long long a,long long b,long long &x,long long &y)
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if (a==0&8&b==0) return -1;//Jufx KNAZAL
if (b==0) {x=1;y=0; return a;}

long long d=extend gcd(b,a%b,y, x);
y-=a/b*x;

return d;

}

//*********E}‘Eiﬁ:’ﬁf};*******************
//ax = 1(mod n)
long long mod reverse (long long a,long long n)
{
long long x,vy;
long long d=extend gcd(a,n,x,y);
if (d==1) return (x%n+n)3n;
else return -1;

4. Ri¥i

4.1 P REROLHEE (LT

4.2 Tl 5%
ER: XMHRREKa < mffF5, WALARIEaAmE R
//Kax = 1( mod m) [MxfH, #2EWIT (0<a<m)
long long inv(long long a, long long m)
{

if(a == 1l)return 1;
return inv (m%a,m) * (m-m/a)%m;

4.3 T JTIBRAL R £
mod ) E L, M HafimE K
long long inv(long long a,long long mod)//mod A # 4L
{

return pow m(a,mod-2,mod) ;

5. BAZE R

long long extend gcd(long long a,long long b,long long &x,long long
{

if(a == 0 && b == 0)return -1;

if(b ==0 ){x = 1; y = O;return a;}
long long d = extend gcd(b,a%b,y,x);
y -= a/b*x;

return d;

}
int m[10],a[10];//BHhm, R¥ha, X % m = a
bool solve (int &mO,int &al,int m,int a)
{
long long vy, x;
int g = extend gcd(m0,m, x,y);
if( abs (a - a0)%g )return false;
x *= (a - a0)/g;
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X %= m/g;

a0 = (x*m0 + a0);
m0 *= m/g;
a0 %= mO;

if( a0 < 0 )a0 += mO;
return true;
}
/*
* iR false, iR [Mtrue;
* fRIERIEE N a0 + m0 * £ (0<=a0<m0)
*/
bool MLES (int &m0 ,int &a0,int n)//f#y X = a0 + m0 * k
{
bool flag = true;

m0 = 1;
a0 = 0;
for(int i = 0;1 < n;i++)

if( !'solve(m0,a0,m[i],al[i]) )

flag = false;
break;

}

return flag;

6. FEHL BB RE ) fi#(POJ 1811)

/* KAk kA A Ak Ak khkkhkhk hkhkhkhk Ak hkhkhkhk kA hAhkhkhhkkhkkhkk hkhkhkkhkhk khkhhkh Ak xkx*x %
* Miller Rabin Hk#EATRENIK
ML, LAWY < 2763 MEUE AR

*

*

PR B I B I R S I R I i I b b I I I b i i i ****/
const int S = 8; //FENLEVEHIE RS, —Ms~10mt08 T

// T¥lret = (a*b)s%c a,b,c < 2763
long long mult mod(long long a,long long b,long long c)

= c;
= c;
long long ret = 0;
long long tmp = a
while (b)
{
if(b & 1)
{
ret += tmp;
if (ret > c)ret -= c;//HfEHEIEHZ
}
tmp <<= 1;
if(tmp > c)tmp -= c;
b >=1;
}

return ret;
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// V5 ret = (a*n)%mod
long long pow _mod (long long a,long long n,long long mod)
{
long long ret = 1;
long long temp = a%mod;
while (n)
{
if(n & 1)ret = mult mod(ret,temp,mod);
temp = mult mod(temp, temp, mod) ;
n >>= 1;
}

return ret;

// I a” (n-1)=1(mod n) KAWMENEZE
// n-1 = x*2~t PRI O
/) REEHURItrue, A—E AR false
bool check(long long a,long long n,long long x,long long t)
{
long long ret = pow mod(a, x,n);
long long last = ret;
for(int i = 1;1i <= t;i++)
{

ret = mult mod(ret,ret,n);

if(ret == 1 && last != 1 && last != n-1)return true;//&H
last = ret;

}

if (ret != 1) return true;

else return false;

}

//**************************************************
// Miller Rabinffik

[/ REFEHR M true, (THERNERD

/] AREFEHR P false
//**************************************************
bool Miller Rabin (long long n)

{

if( n < 2)return false;

if( n == 2)return true;

if( (n&l) == 0)return false;//{BH%
long long x = n - 1;

long long t = O;

while( (x&1)==0 ) {x >>= 1; t++;}

srand (time (NULL) ) ; /% ****kFkkkkxxxxxx %/

for(int i = 0;1 < S;i++)
{
long long a = rand()%(n-1) + 1;
if( check(a,n,x,t) )
return false;
}

return true;

//***** R I I e b b b b I i b b b b b b b b i S S S I I b b b e b b b b b S a1
// pollard_rho HkukAT oI 2 /)i
//
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/7

//*********************************************
long long factor[100];//JiAZ 20 fidas Y (IR Al I JC 3 1))
int tol;//JINZEMIANEL, 4i50~tol-1

long long gcd(long long a, long long b)
{

long long t;

while (b)

{

t = a;

= b;
b = t%b;

V)

if(a >= 0)return a;
else return -a;

/ /AR
long long pollard_rho (long long x,long long c)
{

long long i =1, k = 2;

srand (time (NULL)) ;

long long x0 = rand() $(x-1) + 1;

long long y = x0;

while (1)

{
i ++;
x0 = (mult mod(x0,x0,x) + c)%x;
long long d = gcd(y - x0,x);
if(d !'=1 && d != x)return d;
if(y == x0)return x;
if(i == k){y = x0; k += k;}

}
/% nHT RN T, fENfactor. ki E N107 A4 RIW]
void findfac (long long n,int k)
{
if(n == 1)return;
if (Miller Rabin(n))
{
factor[tol++] = n;
return;
}
long long p = n;
int ¢ = k;
while( p >= n)
p = pollard rho(p,c--);//{E24k, BiilAbfii
findfac (p, k) ;
findfac (n/p, k) ;
}
//POJ 1811
/AN (2 <= N < 2754)  WHLRFEL, i prime, 5% H iR/ BT
int main ()
{
int T;
long long n;
scanf ("%d",&T) ;
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while (T--)
{
scanf ("%I64d",&n);
if (Miller Rabin(n))printf ("Prime\n") ;
else
{
tol = 0;
findfac (n,107);
long long ans = factor([0];
for(int i = 1;1 < tol;i++)
ans = min(ans, factor[i]);
printf ("$I64d\n",ans) ;

}

return 0;

7. BRbLpREL

6.1 APt ot PRI 3R SR IR oz R K
getFactors(n);
int ret = n;
for(int i = 0;1i < fatCnt;i++)
{
ret = ret/factor[i][0]* (factor[1][0]-1);
}
6.2 VL RRH pF 4
int euler[30000017;
void getEuler ()
{
memset (euler, 0, sizeof (euler));
euler[1] = 1;
for(int i = 2;1 <= 3000000;i++)
if (leuler[il])
for(int j = i;j <= 3000000; j += 1)
{
if(leuler(jl)
euler[3j] = Jj;
euler[j] = euler[j]/i*(i-1);

6.2 SR AN KL R PR £
long long eular(long long n)
{

long long ans = n;

for(int i = 2;i*i <= n;i++)

{

if(n & 1 == 0)
{
ans -= ans/i;
while(n % i == 0)
n /= 1i;

}

if(n > l)ans -= ans/n;
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return ans;

6.3 LV [R5 SRR R B0 2= 408D
const int MAXN = 10000000;
bool check[MAXN+10];
int phi [MAXN+10];
int prime[MAXN+10];
int tot;//ZFEMNEL
void phi_and prime_table (int N)
{
memset (check, false, sizeof (check));
phi[l] = 1;
tot = 0;
for(int 1 = 2; 1 <= N; 1i++)
{
if( !check[i] )
{
prime[tot++] = i;
phif[i] = i-1;
}
for(int j = 0; J < tot; j++)

{
if(i * prime([j] > N)break;
check[i * prime[j]] = true;
if( 1 % prime[j] == 0)
{
phi[i * prime[j]] = phi[i]
break;
}
else
{
phi[i * prime[j]] = phi[i]

—

8. mHIC (R0

#define eps le-9
const int MAXN=220;

* prime[j];

*

(prime[J]

1);

double a[MAXN] [MAXN], x [MAXN]; //J7 PR Ae i R BRSSO JDIE, SRIFZ T A7 [l 45

int equ,var; //Ji FREECHIA A 4L
/*
IR OFIRTCAE, 1RSI
*/
int Gauss|()
{
int i,j,k,col,max r;
for (k=0,col=0;k<equ&&col<var;k++,col++)
{
max r=k;
for (i=k+1l;i<equ; i++)

if (fabs (a[i] [col])>fabs (a[max r][col]))

max r=i;

if (fabs (a[max r] [col])<eps)return 0;
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9.

if (k!=max r)
{
for (j=col;j<var; j++)
swap(alk][j],almax_r] [J]);
swap (x[k],x[max_r]);
}
x[k]/=a[k] [col];
for (j=col+1; j<var;j++)alk] [j]l/=al[k] [col];
alk][col]l=1;
for (i=0;i<equ;i++)
if (i!'=k)
{
x[i]-=x[k]*a[i] [k];
for (j=col+l; j<var;j++)alil [Jl-=alk]l[jl*al[i]l[col];
al[i] [col]=0;

}

return 1;

FFT

//HDU 1402 >R f ks 5 Ffed:
#include <stdio.h>
#include <string.h>

#include <iostream>

#include <algorithm>
#include <math.h>
using namespace std;

const double PI = acos(-1.0);
/1 B Rk
struct Complex

{

}:
/*

double x,y;//SEHFIERS  x+yi
Complex (double x = 0.0,double y = 0.0)
{
X = Xy
y = _Yi
}
Complex operator - (const Complex &b) const
{
return Complex(x-b.x,y-b.y);
}
Complex operator +(const Complex &b) const
{
return Complex (x+b.x, ytb.y);
}
Complex operator * (const Complex &b) const
{
return Complex (x*b.x-y*b.y,x*b.y+y*b.x);

* YATFETRITFETR] I S AR e
* fUEAA (LR R AR HA
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* lenW 22 MM
*/
void change (Complex y[],int len)
{
int 1,7,k;
for(i = 1, j = len/2;1i <len-1;1i++)
{
if (i < Jj)swap(yl[il,y[31);
/AT R R R IITCER, A< PRIFAZH—Ik
J/AMOER I+, 378 AR +1, W 2R e 1 A5 02 A% 1)
k = len/2;
while (j >= k)
{

3 k;

k /= 2;

}

if (3 < k)j += k;

}
/*
* UEFT
* lenWhZih 27 kB,
* on==1J&DFT, on==-1K/EIDFT
*/
void fft(Complex y[],int len,int on)
{
change (y, len) ;
for(int h = 2; h <= len; h <<= 1)
{
Complex wn(cos(-on*2*PI/h),sin(-on*2*PI/h));
for(int j = 0;3 < len;j+=h)
{
Complex w(l,0);
for(int k = j;k < J+h/2;k++)
{

Complex u vikl;
Complex t = w*y[k+h/2];
y[k] = utt;

y[k+h/2] = u-t;

W = w*wn;

}
if (on == -1)
for(int i = 0;1i < len;i++)
y[i].x /= len;

}
const int MAXN 200010;
Complex x1[MAXN], x2[MAXN];
char strl[MAXN/2],str2[MAXN/2];
int sum[MAXN];
int main ()

{

while (scanf ("%s%s",strl,str2)==2)
{
int lenl = strlen(strl);
int len2 = strlen(str2);
int len = 1;
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while(len < lenl*2 || len < len2*2)len<<=1;
for(int i = 0;1 < lenl;i++)

x1[i] = Complex(strl[lenl-1-i]-'0',0);
for(int i = lenl;i < len;i++)

x1[i] = Complex(0,0);
for(int i = 0;1i < len2;i++)

x2[1i] = Complex(str2[len2-1-i]1-'0',0);
for(int i = len2;i < len;i++)

x2[1i] = Complex(0,0);
//KDFT

fft(x1l, len,1);

fft(x2,len,1);

for(int i = 0;1i < len;i++)
x1[1] = x1[i]*x2([1i];

fft(x1l, len,-1);

for(int i = 0;1i < len;i++)
sum[i] = (int) (x1[1].x+0.5);

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

{
sum[i+1]+=sum([i] /10;
sum[1]%=10;

}

len = lenl+len2-1;

while (sum[len] <= 0 && len > 0) len--;

for(int i = len;i >= 0;1i--)
printf ("%c", sum[i]+'0");

printf ("\n") ;

}

return 0;

//HDU 4609

JEH 0 SBT3 AR, A A TR .
//n<=1075  H] FFT K] A4 — A B I IGEAT LA
const int MAXN = 400040;

Complex x1[MAXN];

int a[MAXN/4];

long long num[MAXN];//100000%100000<3#int

long long sum[MAXN];

int main()
{
int T;
int n;
scanf ("%d", &T) ;
while (T--)
{
scanf (" %d", &n) ;
memset (num, 0, sizeof (num)) ;
for(int 1 = 0;i < n;i++)
{
scanf ("%d",&a[i]);
numf[al[i]]++;
}
sort (a, atn);
int lenl = a[n-1]1+1;
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int len = 1;

while( len < 2*lenl )len <<= 1;

for(int i = 0;1i < lenl;i++)
x1[i] = Complex(num[i],0);

for(int i = lenl;i < len;i++)
x1[i] = Complex(0,0);

fft(x1l,len,1);

for(int i = 0;1 < len;i++)
x1[1] = x1[1]1*x1[1i];

fft(x1l, len,-1);

for(int 1 = 0;1 < len;i++)
num[i] = (long long) (x1[i] .x+0.5);

len = 2*a[n-1];

/B AR R R 41

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

num[al[i]+ali]l]l--;
for(int i = 1;1 <= len;i++)num[i]/=2;
sum[0] = 0O;

for(int i = 1;1i <= len;i++)
sum([i] = sum[i-1]4+num[i];
long long cnt = O;
for(int i = 0;1 < n;i++)
{
cnt += sum[len]-sumfal[i]];

/s AR, AU

cnt -= (long long) (n-1-i)*i;

/s AN, S A AN IO E

cnt -= (n-1);

cnt -= (long long) (n-1-1i)* (n-i-2)/2;

}
long long tot = (long long)n* (n-1)*(n-2)/6;
printf ("$.71f\n", (double)cnt/tot);

}

return 0O;

10+ =TV eV SR T AR 2 A

10.1 —2RFFR M, X 2 B 01 JyFE4
POJ 1681 B s H AR G, i 1 M im)
/ /3 2B 01 A
const int MAXN = 300;
[/ Hequ ™R, var™EIt. ¥ HFMEAT S N equ, FIEChvar+1, 4 5 0Flvar
int equ,var;
int a[MAXN] [MAXN]; //38) Kl
int x[MAXN]; //fit4E
int free x[MAXN];//HNRAFAH A TG (MM E R TCRT DUED
int free num;// A2 ICHI 4L

//IRUE R - 1R e, RO ME— i, AR R AR oA L
int Gauss|()
{
int max r,col,k;
free num = 0;
for(k = 0, col = 0 ; k < equ && col < var ; k++, col++)
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}

max r = k;
for(int i1 = k+1;i < equ;i++)
{
if (abs(afi][col]) > abs(a[max r][coll))

max r = i;
}
if (a[max r]l[col] == 0)
{
k==;
free x[free num++] = col;//X/EH TG
continue;
}
if (max r != k)
{
for(int j = col; j < var+l; j++)

swap(alk] [J],almax r] [J]);
}
for(int 1 = k+1;i < equ;i++)
{
if(af[i] [col] !'= 0)
{
for(int j = col;j < var+l; j++)
alill3] 7= alkl[31;

}
for(int 1 = k;i < equ;i++)
if(a[i] [col] !'= 0)
return -1;// )it
if (k < var) return var-k;//HHAIGAN%
//WMEf, AR
for(int 1 = var-1; 1 >= 0;i--)

{

x[1] = ali]ll[var];
for(int j = i+l;3 < var;j++)
x[i] 7= (ali][3] && x[31)7
}
return 0;

int n;

void init ()

{

memset (a,0,sizeof (a)) ;

memset (x,0,sizeof (x)) ;

equ = n*n;

var = n*n;

for(int i = 0;1 < n;i++)
for(int § = 0;3 < n;j++)
{

int t = i*n+3;

alt][t] = 1;

if(i > 0)al(i-1)*n+3j][t] = 1;
if(i < n-1)a[(i+1)*n+3j]1[t] = 1;
if(3 > 0)al[i*n+j-1]1[t] = 1;
if(j < n-1)a[i*n+j+1] [t] = 1;
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void solve ()
{
int t = Gauss|();
if(t == -1)
{
printf ("inf\n");
return;
}
else if (t == 0)
{
int ans = 0;
for(int 1 = 0;1i < n*n;i++)
ans += x[1];
printf ("%d\n",ans) ;

return;
}
else
{
//M2E B AT
int ans = O0x3f3f3f3f;
int tot = (1<<t);

for(int 1 = 0;1i < tot;i++)
{
int cnt = 0;
for(int j = 0;3 < t;j++)
{
if(is(1<<g))
{

x[free x[3j]] = 1;
cnt++;

}

else x[free x[j]] = 0;

}

for(int j = var-t-1;3 >= 0;3--)

{

int idx;

for(idx = j;idx < var;idx++)

if(alj] [1dx])
break;
x[idx] = al[j]l[var];

for(int 1 = idx+1;1 < var;l++)

if(al31101])
x[idx] ~= x[1];
cnt += x[idx];
}
ans = min(ans,cnt);

}

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

}
char str[30] [30];
int main ()

{

int T;
scanf ("%d", &T) ;
while (T--)

{
scanf ("%d", &n) ;
30/152
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init () ;

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

{
scanf ("%s",str[i]);
for(int j = 0;3j < n;j++)
{

if (str[il (3] == "y")
ali*n+j] [n*n] = 0;
else a[i*n+j][n*n] = 1;

}

solve () ;

}

return 0;

10.2 fiRlFRR T REAL
POJ 2947 Widget Factory
/ /3K AEXTMODEURR () 77 FE4H
const int MOD = 7;
const int MAXN = 400;
int a[MAXN] [MAXN]; / /38 FipF
int x[MAXN];/ /4o i3 2 1A

inline int gecd(int a, int Db)

{

while(b != 0)
{
int t = Db;
b = a%b;
a = t;
}
return a;

}
inline int lem(int a, int b)
{
return a/gcd (a,b) *b;
}
long long inv(long long a, long long m)
{
if(a == 1l)return 1;
return inv (m%a,m) * (m-m/a) %m;

int Gauss(int equ,int var)
{
int max r,col, k;
for(k = 0, col = 0; k < equ && col < wvar; k++,col++)
{
max r = k;
for(int 1 = k+1; i < equ;i++)
if (abs(a[i][col]) > abs(a[max _r][col]))
max r = i;
if (a[max r][col] == 0)
{
k==;
continue;
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int

}

int tb = LCM/abs (al[k] [col]l);
if(afli] [col]*alk] [col] < 0)tb = -tb;
for(int j = col;j < var+l; j++)
alil (31 = ((alilljl*ta - alk][j]*tb)%MOD + MOD) $MOD;
}
}
}
for(int 1 = k;i < equ;i++)

if (k < var)

if (m

for (

{

col; j < wvar+l;ij++)

swap(alk] [J],almax r][J]);

ax_r != k)
for(int j =
int i =

k+1l;1 < equ;it+)

if (a[i] [col]

{

int ILCM

if(afli] [col]
return -1;//Jfi#

= 0)

= lcm(abs (a[i][col]),abs(al[k] [col]));
int ta = LCM/abs(a[i] [col]);

'=0)

return var-k;//Zfi#

for(int i = var-1;i >= 0;1i--)

{

}

int

temp = al[i][var];

for(int j = i+l; j < var;j++)
{
if(afi] [3] !'= 0)
{
temp -= ali] [J1*x[J];
temp = (temp%MOD + MOD) $MOD;
}
}
x[1] = (temp*inv(a[i] [1],MOD) ) %$MOD;

return 0;

change (char s[])

if (strcmp (s, "MON")

== (0) return 1;

return 2;
return 3;
return 4;

return 6;

else if (strcmp (s, "TUE")==0)

else if (strcmp (s, "WED")==0)

else if (strcmp (s, "THU")==0)

else if (strcmp (s, "FRI")==0) return 5;
else if (strcmp (s, "SAT")==0)

else return 7;

int main()

{

int n,m;
while (scanf ("%d%d", &n, &m) == 2)

{

if(n == 0 & m == 0)break;
memset (a,0,sizeof (a)) ;
char strl1[10],str2([10];

int

k;

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

{

scanf ("
ali] [n]

%d%

S
(

$s",&k,strl,str2);

(change (str2)

- change (strl)
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int t;
while (k--)
{
scanf ("%d", &t) ;

}
int ans = Gauss(m,n);
if (ans == 0)
{

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

if(x[1] <= 2)
x[1] += 7;

for(int i = 0;1 < n-1;i++)printf("%d ",x[1]);

printf ("%d\n",x[n-11) ;
}
else if (ans == -1)printf("Inconsistent data.\n");
else printf ("Multiple solutions.\n");

}

return 0;

11, R

HDU 4651

const int MOD = 1e9+7;
int dp[100010];
void init()
{
memset (dp, 0, sizeof (dp)) ;
dp(0] = 1;
for(int i = 1;1i <= 100000; i++)
{

for(int j =1, r =1; i - (3 * J * 3 - 3) / 2 >= 0; j++, r *= -1)
{
dp(i] +=dpli -(3 * J * 3 - 3) / 2] * r;
dp[i] %= MOD;
dp[i] = (dp[i1]+MOD) %$MOD;
if(i1i - (3 *3*3+3)/ 2>0)
{
dpli] +=dpli - (3 * J *J +3) / 2] * r;
dp[i] %= MOD;
dp[i] = (dp[i]+MOD) $MOD;
}
}
}
}
int main()
{
int T;
int n;
init();
scanf ("%d", &T) ;
while (T--)
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scanf ("%d", &n) ;
printf ("%d\n",dp[n]);
}

return 0;

HDU 4658
£ n(<=1075)[1 %1155, FHIFRIECE S AR k 4.
const int MOD = 1e9+7;
int dp[100010];
void init ()
{
memset (dp, 0, sizeof (dp)) ;
dpl0] = 1;
for(int i = 1;1i <= 100000; i++)
{

for(int j =1, r =1; i - (3 * 5 * 3 = 3) / 2 >= 0; j++, r *= -1)
{
dpli] +=dpli -(3 * 3 * 3 - 3J) / 2] * r;
dpl[i] %= MOD;
dp[i] = (dp[i]+MOD)%MOD;
if (i - (3 * % 34+ 3) /2> 0)
{
dpli] +=dpli - (3 * J * 3 +3) / 2] * r;
dp[i] %= MOD;
dpl[i] = (dp[i]+MOD)$MOD;

}
int solve (int n,int k)
{
int ans = dpI[n];
for(int j =1, r = -1; n - k*(3 * J * 3 - 3) / 2 >= 0; j++, r *= -1)
{
ans += dp[n -k*(3 * 3 * 3 - 7J) / 2] * r;
ans %= MOD;
ans = (ans+MOD) $MOD;
if(n - k*3 * 3 *3 +3) /2 >=0)
{
ans += dp[n - k*(3 * j * j + 3J) / 2] * r;
ans %= MOD;
ans = (ans+MOD) $MOD;

}
return ans;
}
int main()
{
init () ;
int T;
int n,k;
scanf ("%d", &T) ;
while (T--)
{
scanf (" %d%d", &n, &k);
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printf ("%d\n",solve(n,k));
}

return 0;

12. 3K AAB L2 Fixt MOD HAs:

2% PO) 1845
B sk 1+p+pr2+pA3+..p7n BT V25
i SR BRSBTS, T 25E M getPrimel();
long long pow m(long long a,long long n)
{
long long ret = 1;
long long tmp = a%$MOD;

while (n)

{
if (n&l) ret = (ret*tmp)SMOD;
tmp = tmp*tmp%MOD;
n >>= 1;

}
return ret;
}
/ /i L+ptpr2+. . . 4ptn
long long sum(long long p, long long n)
{

if(p == 0)return 0;
if(n == 0)return 1;
if(n & 1)

{
return ((l+pow m(p,n/2+1)) $MOD*sum(p,n/2) $MOD) ¥MOD;
}
else return ((l+pow m(p,n/2+1)) $MOD*sum(p,n/2-1)+pow m(p,n/2) $MOD) $MOD;
}
/ /RN B ECZ F $ MOD
long long solve(long long A,long long B)
{
getFactors (A);
long long ans = 1;
for(int 1 = 0;1i < fatCnt;i++)
{
ans *= sum(factor [i][0],B*factor[i][1])%MOD;
ans %= MOD;
}

return ans;

13, BLEb 5

BELE 1 37 S o 3
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Fln) =Y, £d) m rln)=3% ,u(d)F[gj

SELL TR
1 n =1
ﬂ(”) = (— l)k n = pp,- b
0 HAREN

AR B

RN F) =Y Ad) W ) =Y u(%jﬁ(d)

LALLM PR RS ek 80

const int MAXN = 1000000;

bool check[MAXN+10];

int prime[MAXN+10];

int mu[MAXN+10];

void Moblus ()

{
memset (check, false, sizeof (check));
mul[l] = 1;
int tot = 0;
for(int i =

{

2; 1 <= MAXN; i++)

if( !check[i] )
{
prime[tot++] = 1i;
muli] = -1;
}
for(int j = 0; J < tot; j++)
{
if(i * prime([j] > MAXN) break;

check[i * prime[j]] = true;
if( 1 % prime[j] == 0)
{
mul[i * prime[j]] = 0;
break;
}
else
{
mul[i * prime[j]] = -mu[i];

}

1515 -
BZ0J 2301
ST I n AN ), BRRCKRE 2 DA EO(xy), T a<x<<b, c<y<dd, H. gcd(xy) =k,
ged(x,y) BRECh x Fly [R5 KA 215
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1=n<50000, 1<a<bs<50000, 1=c=d<50000, 1<k<50000

const int MAXN = 100000;
bool check[MAXN+10];
int prime[MAXN+10];
int mu[MAXN+10];
void Moblus ()
{
memset (check, false, sizeof (check));
mul[l] = 1;
int tot = 0;
for(int i1 = 2; 1 <= MAXN; i++4)
{
if( !check[i] )
{

prime[tot++] = i;
muli] = -1;
}
for(int §7 = 0; 7 < tot; j ++)

{
if( i * prime[j] > MAXN) break;

check[i * prime[j]] = true;
if( 1 % prime[j] == 0)
{
mul[i * prime([j]] = 0;
break;
}
else
{
mul[i * prime[j]] = -muli];

}

int sum [MAXN+10];

/7311, ], (11, m] A E G EL X A
long long solve(int n,int m)

{

long long ans = 0;
if(n > m)swap(n,m);
for(int i = 1, la = 0; 1 <=n; 1 = latl)

{
la = min(n/(n/i),m/(m/1i));
ans += (long long) (sum[la] - sum[i-1])*(n/i)*(m/i);
}
return ans;
}
int main()

{

Moblus () ;

sum[0] = 0;

for(int i = 1;i <= MAXN;i++)
sum([i] = sum[i-1] + muli];

int a,b,c,d, k;

int T;

scanf ("%d", &T) ;

while (T--)

{

37 /152 ACM BEAR kuangbin



¥ R2E ACM AR by kuangbin

scanf (" $d%d%d%d%d", &a, &b, &c, &d, &k) ;
long long ans = solve(b/k,d/k) - solve((a-1) /k,d/k) - solve (b/k, (c-1) /k)
+ solve ((a-1)/k, (c-1) /k);
printf ("$11ld\n",ans);
}

return 0;

14. Baby-Step Giant-Step

(POJ 2417,3243)
//baby_ step giant step
// a*x = b (mod n) nERHFONAZRELHATLL
/7 Kfg B 0<=x < nlff#
#define MOD 76543
int hs[MOD], head[MOD] ,next [MOD] ,id[MOD], top;
void insert(int x,int vy)
{
int k = x%MOD;
hs[top] = x, id[top] = y, next[top] = head[k], head[k] = top++;

int find (int x)
int k = x%MOD;
for(int i = head[k]; i !'= -1; 1 = next[i])
if(hs[i] == x)
return id[i];
return -1;

int BSGS (int a,int b, int n)

memset (head, -1, sizeof (head));

top = 1;

if(b == 1l)return 0;

int m = sqrt(n*1.0), Jj;

long long x =1, p = 1;

for(int 1 = 0; 1 < m; ++i, p = p*a%n)insert(p*bs%n,i);

for(long long i = m; ;i += m)
{
if( (J = find(x = x*p%n)) != -1 )return i-j;
if (i > n)break;
}

return -1;

AR A
1. Rikde B
ST RIS 2 fin, 4 a”"” = 1Cmod n)

WL ER, a EARRSWIA p BRI TS, Ha” = 1(mod p)
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2. Polya & F#
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XA

m%n%ﬁﬁ:Mﬁmﬁﬁﬁﬁ66%=gﬁmn¢ﬁﬁCG)=g+1

m%nwﬁﬁ=Mﬁn¢§ﬁc@>:g+1

3. Wk 8 gln)

oln) B M ® K, X F — A ® M op MOF ¥ % k., #

1
olp') = p = p = (p - )P = pl - ;)

Zd\n (D(d) =1

Y > 1, 1. a5 n HFRTEEER A H(/’Z(”)

BREH

1. kI

/*

* R R CERIIX TR 2 00

*/

const int MAXN = 100010;

int tree[20] [MAXN] ; //# /il AR E A

int sorted[MAXN];// U ZHEF U5

int toleft[20] [MAXN];//toleft[p] [1] &fi2 18G50 NAcid

void build(int 1, int r,int dep)
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if (1 == r)return;
int mid = (1+r)>>1;
int same = mid - 1 + 1;//3K/ 55T PR LA o N2 )4
for(int i = 1; i <= r; i++) //IEEUEL, Avitone
if (tree[dep] [i] < sorted[mid])
same--;
int lpos = 1;
int rpos = mid+1;
for(int 1 = 1;1i <= r;i++)
{
if (tree[dep] [1] < sorted[mid])
tree[dep+l] [1lpos++] = tree[dep] [i];
else if (tree[dep][i] == sorted[mid] && same > 0)
{
tree[dep+l] [1lpos++] = tree[dep] [i];

same-—;
}
else

tree[dep+l] [rpos++] = tree[dep] [i];
toleft[dep][i] = toleft[dep][l-1] + lpos - 1;

}
build(l,mid, dep+l);
build (mid+1l, r,dep+1);

//BEWIX AR, (L, R KX, (1, o] 22 E W1/ XA
int query(int L,int R,int 1,int r,int dep,int k)
{

if (1 == r)return tree[dep] [1];
int mid = (L+R)>>1;
int cnt = toleft[dep] [r] - toleft[dep][l-1];

if (cnt >= k)

{
int newl = L + toleft[dep] [1-1] - toleft[dep]l[L-1];
int newr = newl + cnt - 1;
return query (L,mid,newl,newr,dep+l,k);

}

else

{
int newr = r + toleft[dep] [R] - toleft[dep][r];
int newl = newr - (r-l-cnt);
return query (mid+1,R, newl, newr, dep+l,k-cnt);

}
int main()
{
int n,m;
while (scanf ("%d%d", &n, &m) ==2)
{
memset (tree, 0,sizeof (tree));
for(int i = 1;1i <= n;i++)
{
scanf ("%d",stree [0] [1]);
sorted[i] = tree[0][i];
}
sort (sorted+1, sorted+n+1) ;
build(1,n,0);
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int s,t,k;
while (m--)
{
scanf (" %d%d%d", &s, &t, &k) ;
printf ("%d\n",query(l,n,s,t,0,k));

}

return 0;

2. RMQ

2.1 —4
KENAE, B FhRM 1 IR,
KM, BCE SRR ME R hR, BCE LN 0 FFURXT M AE S BT
const int MAXN = 50010;
int dp[MAXN] [20];
int mm[MAXN] ;
J/WIIEARMO, DR TR LIFLR, MOFFUR T AL
void initRMQ (int n,int b[])
{
mm[0] = -1;
for(int 1 = 1; 1 <= n;i++)
{
mm[i] = ((1&(i-1)) == 0)?mm[i-1]+1:mm[i-1];
dp[i][0] = b[i];
}

for(int j = 1; j <= mm[n]; j++)
for(int 1 = 1;i + (1<<j) -1 <= n;i++)
dplil[j] = max(dpl[i][J-1],dp[i+ (1<<(3-1))1[J-11);
}
/ /B KAH

int rmg(int x,int y)
{
int k = mm[y-x+1];
return max (dp[x][k],dply-(1<<k)+1][k]);

2.2 4k

/*
* YERMQ, FTALEIE Y n*m*log* (n) *log (m)
* B R LITUR
*/
int val [310] [310];
int dp[310][310][9][9];/ /& NI
int mm([310];// RN EO—, R ARG
void initRMQ (int n,int m)
{
for(int 1 = 1;i <= n;i++)
for(int j = 1;j <= m; j++)
dpli][31([01[0] = vallil[jl;
for(int ii = 0; 1ii <= mm[n]; ii++)
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for(int jj = 0; jj <= mm[m]; JJ++)

if(ii+37)
for(int 1 = 1; 1 + (1<<ii) - 1 <= n;i++)
for(int § = 1; 7 + (1<<3j) - 1 <= m; j++)

{
if(i1)dplil (3101110331 =
max (dp[1]1[3] [1i-11[3]1,dpli+(1<<(ii-1))1[31[04ii-11[331);
else dpli][J1[ii]1[3]] =
max (dp[1][J]1 [111[33-11,dp[i][3+ (1<<(J3-1))1[11i1[33-11);
}
}
/ /B N R (x1<=x2, y1<=y2)
int rmg(int x1,int yl,int x2,int y2)
{
int k1l = mm[x2-x1+1];
int k2 = mm[y2-y1+1];

x2 = x2 - (1<<kl) + 1;
y2 = y2 - (1<<k2) + 1;
return

max (max (dp[x1] [y1] [k1][k2],dp[x1] [y2] [k1] [k2]) ,max(dp[x2] [y1] [k1] [k2], dp[x2]
[v2][k1]1[k2]));
}
int main()
{
/ /AEANH m B BEAT R dR AL

mm[0] = -1;
for(int 1 = 1;1i <= 305;1i++)
mm[i] = ((1&(i-1))==0)7?mm[i-1]+1:mm[i-1];
int n,m;
int Q;
int rl,cl,r2,c2;
while (scanf ("%d%d", &n, &m) == 2)

{
for(int 1 = 1;1i <= n;i++)
for(int j = 1;j <= m;j++)
scanf ("%d", &val[i] [J]);
initRMQ (n, m) ;
scanf ("%d", &Q) ;
while (Q--)
{
scanf (" %d%d%d%d", &rl, &cl, &r2, &c2) ;
if(rl > r2)swap(rl,r2);
if(cl > c2)swap(cl,c2);
int tmp = rmqg(rl,cl,r2,c2);
printf ("sd ", tmp);
if(tmp == vallrl]([cl] || tmp == vallrl]([c2] || tmp == val[r2][cl] ||
tmp == val[r2][c2])
printf ("yes\n");
else printf("no\n");

}

return 0;
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3. R 2>

3.1 B

BT mRL AWRGE, B B R (HDU 3966 AHHEFI 70+ BPAREZLD

const int MAXN = 50010;
struct Edge
{
int to, next;
}edge [MAXN*2 ] ;
int head[MAXN],tot;
int top[MAXN];//top[v] K anvITLE I HE M) T 1y A
int fa[MAXN];//506 Tk
int deep[MAXN];/ /I
int num[MAXN];//num(v] KoLy A1 R
int p[MAXN]; //p [v]&asvbl WAL
int fp[MAXN]; //fpMipdidiHfix
int son[MAXN];//HJL ¥
int pos;
void init()
{
tot = 0;
memset (head, -1, sizeof (head));
pos = 1;//MHIBPIRECA, 05 Wk 1TTER
memset (son,-1,sizeof (son)) ;
}
void addedge (int u,int v)
{
edge[tot].to = v; edge[tot].next = head[u]; head[u]
}
void dfsl (int u,int pre,int d)
{

deep[u] = d;

falu] = pre;

numf[u] = 1;

for(int i = head[u];i != -1; i = edge[i].next)

{

int v = edge[i].to;

if(v != pre)

{
dfsl (v, u,d+1);
numf[u] += num[v];
if(son[u] == -1 || num([v] > num[son[u]])

sonf[u] = v;

}
void getpos (int u,int sp)
{

top[ul = sp;

plu] = pos++;

fplplul]l = u;

if (son[u] == -1) return;

getpos (son[ul],sp) ;

for(int i = head[u];i != -1;i = edge[i].next)

{
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int v = edge[i].to;
if( v !'= sonfu] && v != falul])
getpos (v, V) ;

/I REREA
int lowbit (int x)
{
return x&(-x);
}
int c[MAXN];
int n;
int sum(int 1)
{
int s = 0;
while(i > 0)
{
s += c[i];
i -= lowbit(i);
}
return s;
}
void add(int i,int val)
{
while (i <= n)
{
cl[i] += val;
i += lowbit(1i);

}

void Change (int u,int v, int val)//u->vIFEEe LA val

{
int f1 = top([ul, £f2 = toplvl];
int tmp = 0;
while (f1 != £2)
{
if (deep[fl] < deep[f2])
{
swap (f1, £2) ;
swap (u, v) ;
}
add(p[fl],val);
add(p[ul+l,-val);
u = fal[fl];
fl = top[ul;
}
if (deep[u] > deep[v]) swap (u,v);
add(plul,val);
add(p[v]+l,-val);
}
int a[MAXN];
int main ()

{

int M, P;
while (scanf ("%d%d%d", &n, &M, &P) == 3)
{

int u,v;
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int C1,C2,K;
char op[10];

init();

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

{
scanf ("%d", &ali]) ;

}

while (M--)

{
scanf (" %d%d", &u, &v) ;
addedge (u,vVv) ;
addedge (v, u) ;

}

dfs1(1,0,0);
getpos(1,1);
memset (c,0,sizeof (c)) ;
for(int 1 = 1;1i <= n;i++)
{
add(pl[il,alil);
add(pl[i]l+1l,-alil) s

}
while (P--)
{
scanf ("%s",o0p) ;
if(opl[0] == 'Q")
{
scanf ("%d", &u) ;
printf ("%d\n",sum (p[ul));
}
else
{
scanf (" %$d%dsd", &C1, &C2, &K) ;
if (op[0] == 'D'")
K = -K;
Change (C1,C2,K);
}
}
}
return 0;
}
3.2 L

FETIAR, BRI, EREISURER KM (SPOJ QTREE  MFHEH] 7 +4: B D
const int MAXN = 10010;
struct Edge
{
int to, next;
}edge [MAXN*2];
int head[MAXN], tot;
int top[MAXN]; //top [v] Znv B4 )T i) T 1
int fa[MAXN]; //305577 0
int deep[MAXN]; / /K%
int num[MAXN];//num[v] 7R Ly R 7R AT
int p[MAXN]; //p [v] vy FEACSEAY s (R r 2 B o 1) 47 &
int fp[MAXN]; //FlipZLdiAll
int son[MAXN];//HJ)L T
int pos;

HH

void init()
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memset (head, -1, sizeof (head));

son,-1,sizeof (son)) ;
}

void addedge (int u,int v)

{

edge[tot].to = v;edge[tot] .next = head[u];head[u]

}

tot++;

void dfsl(int u,int pre,int d) //% -didfs:kitifa, deep, num, son

{
deep[u] = d;
falu] = pre;
numfu] = 1;

for(int i1 = head[ul];i != -1; i = edge[i].next)

{
int v = edge[i].to;
if (v != pre)
{
dfsl(v,u,d+1l);
num[u] += numl[v];

if (son[u] == -1 || num([v] > num[son[u]])

son[u] = v;

}
void getpos (int u,int sp) //H “iidfs:KiHitopAlp
{

top[u] = sp;

plu] = pos++;
fplplull = u;
if(son[u] == -1) return;

getpos (sonful,sp) ;

for(int 1 = head[u] ; 1 !'= -1; i = edge[i].next)

{
int v = edge[i].to;
if(v != sonfu] && v != falul])
getpos (v,Vv);

/ /B
struct Node
{
int 1,r;
int Max;
}segTree [MAXN*3] ;
void build(int i, int 1,int r)

{

segTree[i].1 = 1;
segTree [i].r = r;
segTree [i] .Max = 0;
if (1 == r)return;
int mid = (1+r)/2;

build(i<<1,1,mid) ;
build((i<<1) |1,mid+1, r);
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void push up (int 1)
{
segTree [1] .Max = max (segTree[i<<1l].Max,segTree[ (i<<1) |1] .Max) ;
}
void update (int 1i,int k,int val) // UHIZEMTIS A N val
{
if (segTree[i].l == k && segTree[i].r == k)
{
segTree [i] .Max = val;
return;
}
int mid = (segTree[i].l + segTreel[i].r)/2;
if(k <= mid)update (i<<1l,k,val);
else update ( (i<<1) |1, k,val);
push up (i)
}
int query(int i,int 1,int r) //fHLEN L, r] MM
{

if (segTree[i].l == 1 && segTree[i].r == r)
return segTree[i] .Max;
int mid = (segTree[i] .l + segTreeli] .r)/2;

if (r <= mid) return query(i<<1l,1,r);
else if (1 > mid)return query((i<<1l)|1,1,r);
else return max (query (i<<1l,1l,mid),query((i<<1l) |1, mid+1,xr));
}
int find(int u,int v)//fflu->vid {5l
{
int f1 = topl[ul]l, f2 = toplv];
int tmp = 0;
while (f1 != f2)
{
if (deep[fl] < deep[f2])
{
swap (f1, £2) ;
swap (u, v) ;

tmp = max (tmp,query(l,pl[fl],plul));
u = fa[fl]; f1 = toplul:
}
if (u == v)return tmp;
if (deep[u] > deep|(v]) swap (u,v);
return max (tmp,query(l,plsonful]],plv]));
}
int e[MAXN][3];
int main()
{
//freopen ("in.txt","r", stdin);
//freopen ("out.txt","w", stdout) ;
int T;
int n;
scanf ("%d", &T) ;
while (T--)
{
init();
scanf ("%d", &n) ;
for(int i = 0;1i < n-1;1i++)

scanf ("$d3d%d", se [11[0],8e[i]1[1],8el[i][2]);
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addedge (e[i] [0],e[1][1]);
addedge (e[i] [1],e[1][0]);
}
dfsl(1,0,0);
getpos (1,1);
build(1l,0,pos-1);
for(int i = 0;1 < n-1; i++)
{
if (deep[e[i] [0]] > deepleli]l[1]])
swap(e[1] [0],e[1] [1]) ;
update (1,ple[i]l[1]],e[i]1[2]);
}
char op[10];
int u,v;
while (scanf ("%s", op) == 1)
{
if (op[0] == 'D')break;
scanf (" %d%d", &u, &v) ;
if(op[0] == 'Q")
printf ("$d\n", find (u,v)) ;//Elju->vikit IR B N AH
else update(1l,plelu-11[111,v);/ /MBS Eusiui KL v

}

return 0;

4., fHRER (splaytree)

MH: 448091,

ZE, FAL MER. B2 B SRR SRR )14
#define Key value ch[ch[root][1]][0]

const int MAXN = 500010;

const int INF = O0x3f3f3f3f;

int pre [MAXN],ch[MAXN] [2], key[MAXN], size[MAXN] ;
int root,totl;

int sum [MAXN], rev [MAXN], same [MAXN] ;

int 1x[MAXN], rx[MAXN] ,mx [MAXN];

int s[MAXN],tot2;//WAFIbHIZEH:

int a[MAXN];

int n,q;

//debug[‘llﬂéj\**********************************

void Treavel (int x)
{
if (x)
{
Treavel (ch([x][0]) ;
printf ("4if: $2d: AJLT %2d ALY %2d K& $2d size
= %2d\n",x,ch([x][0],ch[x][1l],pre[x],size[x]);
Treavel (ch([x][1]);

void debug ()
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printf ("root:%d\n",root) ;
Treavel (root) ;

}

//uLﬂdebugﬁlﬁﬁf******************* Kk Kk ok ok ok k ok ok ok Kk Kk Kk ok ok ok ok ok ok

void NewNode (int &r,int father, int k)

{
if (tot2) r = s[tot2--1;//WIIRHMER ot2-—, FEMMBHER & ++tot2
else r = ++totl;
prel[r] = father;

chlr][0] = ch[r][1] = 0;
key[r] = k;

sum[r] = k;

rev[r] = samel[r] = 0;
1x[r] = rx[r] = mx[r] = k;
sizel[r] = 1;

}
void Update_ Rev(int r)
{
if(!r)return;
swap (ch[r] [0],ch[r][1]);
swap (1x[r],rx[r]) ;
rev[r] "= 1;
}
void Update_Same (int r,int v)
{
if(!r)return;
key[r] = v;

sum[r] = v*sizelr];
1x[r] = rx[r] = mx[r] = max(v,v*sizel[r]);
same[r] = 1;

}
void push up (int r)

{

int lson = ch([r][0], rson = ch[r][1l];

size[r] = size[lson] + size[rson] + 1;

sum[r] = sum[lson] + sum[rson] + key[r];

1x[r] = max(lx[lson],sum[lson] + key[r] + max(0,lx[rson]));

rx[r] = max(rx[rson],sum[rson] + key[r] + max(0,rx[lson]));
mx[r] = max(0,rx[1lson]) + key[r] + max(0,1lx[rson]);
mx[r] = max(mx[r],max (mx[lson],mx[rson])) ;

}
void push _down (int r)
{
if (same[r])
{
Update Same (ch[r] [0], key[r]);
Update Same (ch[r] [1], key[r]);
same[r] = 0;
}
if(revir])
{
Update Rev(ch([r][0]);
Update Rev(ch([r][1]);
rev(r] = 0;
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}

void Build(int &x,int 1,int r,int father)

{
if (1 > r)return;
int mid = (l+r)/2;
NewNode (x, father, a[mid]) ;
Build(ch([x][0],1,mid-1,x);
Build(ch[x][1],mid+1, r,x);
push up (x);

}

void Init()

{
root = totl = tot2 = 0;

ch[root][0] = chl[root][l] = size[root] = prelroot]
same [root] = rev[root] = sum[root] = key[root]
1x[root] = rx[root] = mx[root] = -INF;

NewNode (root,0,-1);
NewNode (ch[root] [1],root,-1);
for(int i = 0;1 < n;i++)
scanf ("%d",&ali]) ;
Build(Key value,0,n-1,chl[root][1]);
push up (ch[root][1]);
push_up (root);
}
/) iek, O ZeiE, 1A e
void Rotate(int x,int kind)
{
int y = pre[x];
push down (y) ;
x)

’

push down (
chly][!kind] = ch[x][kind];
prelch[x] [kind]] = y;
if (prelyl)
chiprelyl][chlpre[y]] [1]==y] = x;
prel[x] = prelyl;
ch[x] [kind] = y;
prelyl = x;
push up (y);
}
//splayiff3g, Frgfi S sgoal Nl
void Splay(int r, int goal)
{
push down(r) ;
while (pre[r] != goal)
{
if (prel[prelr]] == goal)
{
push down(pre(r]) ;
push down(r) ;
Rotate(r,chlprel[r]][0] == r);
}
else
{
push down (pre[pre([r]]);
push down (pre(r]) ;
push down (r) ;
int yv = prelr];
int kind = chlprely]] [0]==y;
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if(chly] [kind] == r)
{
Rotate(r, 'kind) ;
Rotate (r, kind) ;
}
else
{
Rotate (y, kind) ;
Rotate (r, kind) ;

}
push up (r);
if(goal == 0) root = r;

int Get_kth(int r,int k)

push down(r) ;

int t = size[ch[r][0]] + 1;

if(t == k)return r;

if (t > k)return Get kth(ch[r][0],k);
else return Get kth(ch[r][1],k-t);

//E Fpos MU fH AN Lot M4
void Insert(int pos,int tot)

{

for(int i = 0;1i < tot;i++) scanf ("%d",&ali]);

Splay (Get kth(root,pos+1),0);

Splay (Get kth(root,pos+2), root) ;
Build(Key value,0,tot-1,ch[root][1]);
push_up (ch[root] [1]);

push up (root) ;

/ /IR T4
void erase(int r)
{
if(!r)return;
s[++tot2] = r;
erase (ch[r][0]);
erase(chlr][1]);
}
// N pos METT IR E LM ER cot M
void Delete (int pos,int tot)
{
Splay (Get kth(root,pos),0);
Splay (Get kth(root,pos+tot+l),root);
erase (Key value);
pre[Key value] = 0;
Key value = 0;
push _up (ch[root] [1]);
push up (root) ;
}
/ /¥ M pos N BIT IR I SE I tot MBI A ¢
void Make Same (int pos,int tot, int c)
{
Splay (Get kth(root,pos),0);
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Splay (Get kth(root,pos+tot+l),root);
Update Same (Key value,c);

push up (ch[root][1]);

push up (root);

/ /¥ Hpos M EUTT U IS Lot M EOHAT [ i
void Reverse (int pos, int tot)
{
Splay (Get kth(root,pos),0);
Splay (Get kth(root,pos+tot+l),root);
Update Rev (Key value) ;
push_up (ch[root] [1]);
push_up (root);
}
/ /133 Fpos NI IR I Lot AN FI
int Get_Sum(int pos,int tot)
{
Splay (Get kth(root,pos),0);
Splay (Get kth(root,pos+tot+l),root);
return sum[Key value];
}
/ /13315 pos MHTT IR Lo t M i3 K 1) T BUAI
int Get_MaxSum(int pos,int tot)
{
Splay (Get kth(root,pos),0);
Splay (Get kth(root,post+tot+l),root);
return mx[Key value];
}
void InOrder (int r)
{
if(!r)return;
push down (r) ;
InOrder (ch[r][0]) ;
printf ("%d ", keyl[r]);
InOrder (chlr][1]);
}
int main()
{
//freopen ("in.txt","r", stdin);
//freopen ("out.txt","w", stdout) ;
while (scanf ("%d%d", &n, &q) == 2)
{
Init();
char op[20];
int x,v,z;
while (g--)
{
scanf ("%s",o0p) ;
if (strcmp (op, "INSERT") == 0)
{
scanf (" %d%d", &x, &V) ;
Insert(x,v);
}
else if (strcmp (op, "DELETE")
{
scanf (" 3d%d", &x, &y) ;
Delete (x,V)
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}
else if (strcmp (op, "MAKE-SAME") == 0)
{
scanf (" 3dsdsd", &x, &y, &z) ;
Make Same (x,Yy,2z);
}
else if (strcmp (op, "REVERSE") == 0)
{
scanf (" %d%d", &x, &y) ;
Reverse (x,V) ;
}
else if (strcmp (op, "GET-SUM") == 0)
{
scanf (" %d%d", &x, &y) ;
printf ("%d\n",Get _Sum(x,y));
}
else if (strcmp (op, "MAX-SUM") == 0)
printf ("%d\n",Get MaxSum(l,size[root]-2));

}

return O;

5. &K

5.1HDU 4010(P1%. IF 74, B4R LR sl i i B n—AME, Sl de BBl i

KAH)
[V ANASHYES — AR, BEOR SR T #AE
//link(a,b) : Wia, oALEFE—H-rWd, WHEEfEa, o2 MRED T, R R4
//cut (a,b) : WHa, ofER—BTFHF, Ha!=b, MP¥at A X H IR LS, DIio HACKE, &
M)
//BDD(a,b,w) : WHa, bfEF—Hr b, WEfa, o2 AERAE F AT s B
//query (a,b): Wika, ofE[m—rH, RWla, o BB A R E
const int MAXN = 300010;
int ch[MAXN] [2],pre[MAXN], key [MAXN];
int add [MAXN], rev [MAXN],Max [MAXN] ;
bool rt [MAXN];

void Update_ Add(int r,int d)
{

if(!r)return;
key[r] += d;
add[r] += d;
Max[r] += d;

}
void Update_ Rev(int r)
{
if(!r)return;
swap (ch[r] [0],ch[r][1]);
rev[r] "= 1;
}
void push down (int r)
{
if(add([r])
{
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Update Add(ch[r][0],add[r]);
Update Add(ch[r][1l],add[r]);
add[r] = 0;

}

if(revir])

{
Update Rev(ch[r][0]);
Update Rev(ch([r][1]);
rev[r] = 0;

}
void push up (int r)

{

Max[r] = max (max(Max[ch[r] [0]],Max[ch[r][1]]),key[r]);

}

void Rotate (int x)

{
int v = pre[x], kind = chly][1l]==x;
chly] [kind] = ch[x][!kind];
pre[ch[y] [kind]] = y;
pre[x] = prelyl;
prely]l = x;

chix][!'kind] = y;
if (rtlyl)

rt[y] = false, rt[x] = true;
else

chlpre[x]][chlpre([x]] [1]==y] = x;
push up (y);
}

/ / PRREE R ES 13 e B8 AR LT I & ml AR B 2 T I

void P(int r)
{
if(!'rt(r])P(prelrl);
push down (r) ;
}
void Splay(int r)
{
P(r);
while( !rt[r] )
{
int £ = prel[r], ff = prelf];
if(rt[f])
Rotate(r);

else if ( (ch[ff][1l]==f)==(ch[f] [1]==r) )

Rotate (f), Rotate (r);
else
Rotate(r), Rotate(r);
}
push_up (r) ;
}
int Access (int x)
{
int vy = 0;
for( ; x ; x = prel[y=x])
{
Splay(x);

rt[ch[x][1]] = true, rt[ch[x][1l]=y]

push up (x);
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}

return y;
}
/7AW TR IR (LR, dEsplay)
bool judge (int u, int v)

{
while (pre[u]) u = prelul;
while (pre(v]) v = prelv];
return u == v;

}

/ /e R & BT LE AR AR

void mroot (int r)

{
Access (r);
Splay(r);
Update Rev(r);
}

/ /R R R uRI v Lea, vAlch [u] [1]1 43 9774 Lealfi2 AN )L+

/7 A v T E 18 2 507 B4

void lca(int &u,int &v)

{
Access(v), v = 0;
while (u)
{
Splay (u);

if (!pre[u])return;
rt[ch[u] [1]] = true;
rt[chlu] [1]=v] = false;
push up (u);

u = prelv = ul;

}

void link (int u,int v)

{
if (judge(u,v))
{
puts("-1");
return;
}
mroot (u) ;
prelu] = v;
}

/T IAER AR, I Bl e S8R I i W
void cut(int u,int v)
{
if(u == v || !'Judge(u,v))
{
puts ("-1");
return;
}
mroot (u
Splay (v
prelch|[

’
’

)
)
v][0]] = pre[v];
pre[v] = 0;
rt[ch[v][0]] = true;
ch[v][0] = 0O;

push_up (v) ;

[
0
0
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void ADD (int u,int v, int w)
{
if (!judge (u,v))
{
puts("-1");
return;
}
lca(u,v);
Update Add(ch[u][1],w);
Update Add(v,w);
key[u] += w;
push_up (u);
}
void query(int u, int v)
{
if (!judge(u,v))
{
puts("-1");
return;
}
lca(u,v);
printf ("%d\n",max (max (Max[v],Max[ch[ul[1]1]),key[ul));

struct Edge
{
int to, next;
}edge [MAXN*2];
int head[MAXN],tot;
void addedge (int u,int v)

{

edge[tot].to = v;
edge[tot].next = head[u];
head[u] = tot++;

}
void dfs (int u)
{
for(int i1 = head[u];i != -1; i = edge[i].next)
{
int v = edge[i].to;
if (pre[v] != 0)continue;
prelv] = u;
dfs (v);

int main()
{
//freopen ("in.txt","r", stdin);
//freopen ("out.txt","w", stdout) ;
int n,q,u,v;
while (scanf ("%d", &n) == 1)
{
tot = 0;
for(int i = 0;1i <= n; i++)
{
head[i] = -1;

prel[i] = 0;
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ch[i] [0] = ch[i][1l] = O;
rev[i] = 0;
add[i] = 0;
rt[i] = true;
}
Max[0] = -2000000000;
for(int 1 = 1;1 < n;i++)
{
scanf (" %d%d", &u, &v) ;
addedge (u,vVv) ;
addedge (v, u) ;
}
for(int 1 = 1;1 <= n;i++)
{
scanf ("%d", &key[i]);
Max[i] = key[i];
}
scanf ("%d", &q) ;

pre[l] = -1;
dfs(1);
pre[l] = 0;
int op;
while (g--)

{

scanf ("%d", &op) ;

if (op == 1)

{
int x,vy;
scanf ("$d%d", &x, &Yy) ;
link(x,v);

}

else if (op == 2)

{
int x,y;
scanf (" 3d%d", &x, &y) ;
cut (x,v)

}

else if (op == 3)

{
int w,x,y;
scanf (" %d%d%sd", &w, &x, &Vy) ;
ADD(X,y,W);

}

else

{
int x,y;
scanf (" %d%d", &x, &y) ;
query (x,y) ;

}
printf ("\n") ;
}

return 0;
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6. TIEM

6.1 i) X 47 2 DDA £ (SPOJ DQUERY)
/*
* GRS, AW A A 2 DA A R EL
*/
const int MAXN = 30010;
const int M = MAXN * 100;
int n,qg, tot;
int a[MAXN];
int T[MAXN], lson[M],rson[M],c[M];
int build(int 1,int r)
{
int root = tot++;

clroot] = 0;

if(l != r)

{
int mid = (l1+r)>>1;
lson[root] = build(l,mid);
rson[root] = build(mid+l,r);

}

return root;

int update (int root,int pos,int wval)

int newroot = tot++, tmp = newroot;
c[newroot] = cl[root] + wval;
int 1 =1, r = n;

while(l < 1)

{
int mid = (1+r)>>1;
if (pos <= mid)
{

lson[newroot] = tot++; rson[newroot] = rson[root];
newroot = lson[newroot]; root = lson[root];
r = mid;

}

else

{
rson[newroot] = tot++; lson[newroot] = lson[root];
newroot = rson[newroot]; root = rson[root];
1 = mid+1;

}

c[newroot] = cl[root] + wval;

}
return tmp;
}
int query(int root,int pos)
{
int ret = 0;
int 1 = 1, r = n;
while (pos < r)
{
int mid = (l1+r)>>1;
if (pos <= mid)
{
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r = mid;

root = lson[root];
}
else
{

ret += cl[lson[root]];
root = rson[root];
1 = mid+1;

}

return ret + clroot];

}

int main()

{
//freopen ("in.txt","r", stdin);
//freopen ("out.txt","w", stdout) ;
while (scanf ("%d", &n) == 1)
{

tot = 0;
for(int 1 = 1;1i <= n;i++)
scanf ("%d",&ali]) ;
T[n+l] = build(l,n);
map<int,int>mp;
for(int i = n;i>= 1;i--)
{
if (mp.find(a[i]) == mp.end())
{
T[i] = update(T[i+1],1,1);
}
else

{

int tmp = update(T[i+1l],mp[ali]l],-1)

T[i] = update(tmp,i,1);
}
mpla[i]] = 1i;
}
scanf ("%d", &q) ;
while (g--)
{
int 1,r;
scanf ("%d%d", &1, &) ;
printf ("$d\n",query (T [1],r));

}

return 0;

6.2 HHAXE kK (POJ2104)
const int MAXN = 100010;
const int M = MAXN * 30;
int n,q,m, tot;
int a[MAXN], t[MAXN];
int T[MAXN], 1lson[M], rson[M], c[M];

void Init hash()
{
for(int i = 1; 1 <= n;i++)
t[i] = al
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sort (t+1,t+1+4n);
m = unique (t+1,t+1+n)-t-1;
}
int build(int 1,int r)
{
int root = tot++;
cl[root] = 0;
if(1 !'= 1)
{
int mid = (l1+r)>>1;
lson[root] = build(l,mid);
rson[root] = build(mid+1l,r);
}
return root;
}
int hash(int x)
{
return lower bound(t+1,t+l+m,x) - t;
}
int update (int root,int pos,int val)
{
int newroot = tot++, tmp = newroot;
c[newroot] = cl[root] + wval;
int 1 =1, r = m;
while(l < 1)
{
int mid = (1+xr)>>1;
if (pos <= mid)
{
lson[newroot] = tot++; rson[newroot] = rson[root];
newroot = lson[newroot]; root = lson[root];
r = mid;
}
else
{
rson[newroot] = tot++; lson[newroot] = lson[root];
newroot = rson[newroot]; root = rson[root];
1 = mid+1;
}
c[newroot] = cl[root] + wval;

}

return tmp;

}

int query(int left root,int right root,int k)

{
int 1 =1, r = m;
while( 1 < r)
{
int mid = (1l+r)>>1;

if (c[lson[left root]]-c[lson[right root]] >= k )

{
r = mid;
left root = lson[left root];

right root = lson([right root];

}

else

{
1 = mid + 1;
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k -= c[lson[left root]] - c[lson[right root]];

left root = rson[left root];
right root = rson[right root];

}
return 1;
}
int main()
{
//freopen("in.txt","r",stdin);
//freopen ("out.txt","w",stdout) ;

while (scanf ("%d%d", &n, &q) == 2)
{
tot = 0;
for(int 1 = 1;1 <= n;i++)
scanf ("%d", &ali]) ;
Init hash();
T[n+l] = build(l,m);
for(int 1 = n;i ;i--)
{
int pos = hash(ali]);
T[i] = update(T[i+1],pos,1);
}
while (g--)
{
int 1,r,k;

scanf (" %dsdsd", &1, &r, &k) ;

printf ("%d\n",t[query (T[1],T[r+11,k)1);

}

return 0;

6.3 M A% AR k K (SPOJ COT)
LCA + EJiE

//T’#:H‘J;”V/J\ KAXXK KKK Kk k kX XXX KXG

const int MAXN = 200010;

const int M = MAXN * 40;

int n,q,m,TOT;

int a[MAXN], t[MAXN];

int T[MAXN], 1lson[M], rson[M], c[M];

void Init hash()
{
for(int i = 1; 1 <= n;i++)
tlil = aflil;
sort (t+1,t+1+n);
m = unique (t+1,t+n+l) -t-1;
}
int build(int 1,int r)
{
int root = TOT++;

cl[root] = 0;

if(l !'= 1)

{
int mid = (l+r)>>1;
lson[root] = build(l, mid);
rson[root] = build(mid+1l,r);
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int

int

int

}

return root;
hash (int x)
return lower bound(t+1,t+l+m,x) - t;

update (int root,int pos,int wval)

int newroot = TOT++, tmp = newroot;
c[newroot] = cl[root] + wval;
int 1 =1, r = m;

while( 1 < r)

{
int mid = (1+r)>>1;
if (pos <= mid)
{

lson[newroot] = TOT++; rson[newroot]
newroot = lson[newroot]; root
r = mid;

}

else

{
rson[newroot] = TOT++; lson[newroot]
newroot = rson[newroot]; root
1 = mid+1;

}

c[newroot] = cl[root] + wval;

}

return tmp;

query (int left root,int right root,int LCA,int k)

int lca root = T[LCA];
int pos = hash(al[LCA]);
int 1 =1, r = m;
while (1l < 1)
{

int mid = (1+r)>>1;

lson [root];

rson [root];

rson[root];

lson[root];

int tmp = c[lson[left root]] + c[lson[right root]] - 2*c[lson[lca root]]
+ (pos >= 1 && pos <= mid) ;

if (tmp >= k)
{
left root = lson[left root];

right root = lson[right root];

lca root = lson[lca root];

r = mid;
}
else
{
k -= tmp;
left root = rson[left root];
right root = rson[right root];

lca root = rson[lca root];
1 = mid + 1;

}

return 1;
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}

/ /LCAES Y

int rmg[2*MAXN];//xmgBU4l, RTINS 7 )
struct ST

{

int mm[2*MAXN];
int dp[2*MAXN] [207;// &/ MEX NI F R
void init(int n)

{

mm[0] = -1;

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

{
mm[i] = ((1&(i-1)) == 0)?mm[i-1]+1l:mm[i-1];
dpl[i][0] = i;

}

for(int j = 1; j <= mm[n]; j++)

for(int 1 = 1; 1 + (1<<3j) - 1 <= n; i++)
dplil[j] = rmg[dp[i][3j-1]] <
rmg [dp[1i+(1<<(3-1))1[J-1112dp[i][j-1]1:dp[i+(1<<(3-1))1[]J-11;

}
int query(int a,int b)//fif[a,b] 2/ MEMK TR
{

if(a > b)swap(a,b);
int k = mm[b-a+1];
return rmg[dplal [k]] <=
rmg [dp[b-(1<<k)+1][k]]1?dpla]l [k] :dp[b-(1<<k)+1] [k];
}
}i
/ 1A Gk AsE L
struct Edge
{
int to, next;
}i
Edge edge[MAXN*2] ;
int tot,head [MAXN];

int F[MAXN*27];//BREEH), whitdfsi iy, K2 n-1, PG
int P[MAXN];//P[i] &R A7EFT DL

int cnt;
ST st;
void init()
{
tot = 0;
memset (head, -1, sizeof (head));
}
void addedge (int u,int wv)//lI, Jol) iR E PR
{
edge[tot].to = v;
edge[tot] .next = head[u];
head[u] = tot++;
}
void dfs(int u,int pre,int dep)
{

Fl++cnt] = u;
rmg[cnt] = dep;
Plu] = cnt;
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for(int i = head[u];i != -1;i = edge[i].next)
{

int v = edge[i].to;

if (v == pre) continue;

dfs(v,u,dep+1);

Fl++cnt] = u;

rmglcnt] = dep;

}
void LCA init(int root,int node_num)//ﬁﬁmLCAQMW%U%M%
{
cnt = 0;
dfs (root,root,0);
st.init (2*node num-1) ;
}
int query lca(int u,int v)//#ifju, viflcadi'’y

{
return F[st.query (P[ul,P[v])];

void dfs build(int u, int pre)
{
int pos = hash(alu]);
T[u] = update(T[pre],pos,1l);
for(int i = head[u]; i != -1;i = edge[i].next)
{
int v = edge[i].to;
if (v == pre) continue;
dfs build(v,u);

}
int main()
{
//freopen("in.txt","r",stdin);
//freopen ("out.txt","w",stdout) ;
while (scanf ("%d%d", &n, &q) == 2)
{
for(int 1 = 1;1i <= n;i++)
scanf ("%d",&ali]) ;
Init hash();
init () ;
TOT = 0;
int u,v;
for(int 1 = 1;1i < n;i++)
{
scanf (" $d%d", &u, &v) ;
addedge (u,vVv) ;
addedge (v,u) ;
}
LCA init(1l,n);

T[n+1l] = build(l,m);
dfs build(1l, n+l);
int k;

while (g--)

{
scanf (" %d%dsd", &u, &v, &k) ;
printf("%d\n",t[query(T[u],T[VJ,query_lca(u,v),k)]);
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return O;

}

return 0;

6.4 BAH k K (20J2112)
REARE 20 2 o b
const int MAXN = 60010;
const int M = 2500010,
int n,qg,m,tot;
int a[MAXN], t[MAXN];
int T[MAXN], 1lson[M], rson[M],c[M];
int S[MAXN];

struct Query
{
int kind;
int 1,r,k;
}query[100107];

void Init hash(int k)

sort (t, t+k);
m = unique(t,t+k) - t;

int hash(int x)
return lower bound(t, t+m,x)-t;
int build(int 1,int r)

int root = tot++;

cl[root] = 0;

if(l != r)

{
int mid = (1+r)/2;
lson[root] = build(l, mid);
rson[root] = build(mid+1l,r);

}

return root;

int Insert(int root,int pos,int val)

int newroot = tot++, tmp = newroot;
int 1 = 0, r = m-1;
c[newroot] = cl[root] + wval;
while(l < 1)
{
int mid = (l+r)>>1;
if (pos <= mid)
{

lson[newroot] = tot++; rson[newroot] = rson[root];
newroot = lson[newroot]; root = lson[root];
r = mid;

}

else

{
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lson[root];

rson[newroot] = tot++; lson[newroot] =
newroot = rson[newroot]; root = rson[root];
1 = mid+1;

}

c[newroot] = cl[root] + wval;

}

return tmp;

int lowbit (int x)
{
return x&(-x);
}
int use [MAXN];
void add(int x,int pos,int val)
{
while (x <= n)
{
S[x] = Insert(S[x],pos,val);
x += lowbit (x);

}
int sum (int x)
{
int ret = 0;
while(x > 0)
{
ret += c[lson[use[x]]];
x -= lowbit (x);
}

return ret;
int Query(int left,int right,int k)
int left root = T[left-1];

int right root = T[right];
int 1 = 0, r = m-1;

for(int 1 = left-1;i;1i -= lowbit(i)) wuse[i] = S[i];
for(int 1 = right;i ;i -= lowbit(i)) usel[i] = S[i];
while(l < r)
{
int mid = (1+r)/2;
int tmp = sum(right) - sum(left-1) + c[lson[right root]]

c[lson[left root]];
if (tmp >= k)
{

r = mid;
for(int i = left-1; i ;i -= lowbit(i))
use[i] = lson[use[i]];
for(int i = right; i; i -= lowbit(i))
use[i] = lson[use[i]];
left root = lson[left root];
right root = lson[right root];
}
else
{
1 = mid+1;
k -= tmp;
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}

}

for(int i = left-1; i;i -= lowbit(i))
use[i] = rsonfuse[i]];

for(int i = right;i ;i -= lowbit(i))
use[i] = rsonfuse[i]];

left root = rson[left root];

right root = rson([right root];

return 1;

void Modify(int x,int p,int d)

{

while (x

{

S[x] =

<= n)

Insert(S[x],p,d);

x += lowbit (x);

int main()

{

//freopen ("in.txt",

r",stdin);

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

int Tcase;

scanf ("%d", &Tcase) ;

while (Tcase--)

{

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

tot =
m = 0;

07

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

{

scanf ("%d", &a[i]) ;
t[m++] = al[i]l;

}

char op[10];
for(int 1 = 0;1 < g;i++)

{

scanf ("%s",o0p) ;
if(op[0] == 'Q")

{

}

query[i].kind = 0;

scanf (" %d%d%d", &query[i] .1, &query[i] .r, &query[i] .k) ;

else

{

}

query[i].kind = 1;

scanf ("%d%d", &query[i].l, &query[i].r);

t[m++] = queryl[i] .r;

Init hash(m);

T[0] = build (0, m-1);
for(int i = 1;i <= n; i++)

T[i] = Insert(T[i-1],hash(ali]),1);
for(int i = 1;i <= n;i++)

S[i] = TI[O];

for(int i = 0;1i < g;i++)
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}

if (query[i].kind == 0)

printf ("%d\n", t[Query (query[i].l,query[i] .r,query[i].k)]1);

else

{
Modify(query[i].l,hash(a[query[i].1]
Modify(query[i].l,hash(query[i] .r),1);

alquery[i].1l] query[i].r;

return 0;

37

1.

1.1 Dijkstra FrLyF 5 M, AR BE
BUE 20 A E A7

/*

*

*

AR RIS, Dijkstra®iik, AR, HILE A0 (nr2)
K P beg BT S AR, RNEIMISE, A cost [1 ]

» ot

* R[PSS A Lowcos t [1, MfEprel] .prelilidXbeg®lliffie LACL, i,
I ISR X 0 e R P (E P R - DA D E i

*

*/

const int MAXN=1010;

#define typec int

const typec INF=0x3f3f3f3f;//Fijil)afm i, XAAHEAN

bool vis[MAXN];

int pre [MAXN];

void Dijkstra(typec cost[] [MAXN],typec lowcost[],int n,int begq)

{

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

{

}

lowcost [1]=INF;vis[i]=false;pre[i]=-1;

lowcost [beg] =0;
for (int j=0; j<n;j++)

{

int k=-1;
int Min=INF;
for (int i=0; i<n;i++)
if(!vis[i]l&&lowcost[i]<Min)
{
Min=lowcost[i];
k=i;
}
if (k==-1)break;
vis[k]=true;
for (int i=0;i<n;i++)
if(!vis[i]&&lowcost[k]+cost[k][i]<lowcost[i])

{
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lowcost [i]=1lowcost [k] +cost [k] [1i];
pre[i]=k;

1.2 Dijkstar SyE+HEALIL
i AR SEBASILAL, 524 O (E log E)
/*
* fEHIOLSEBASIARAL DL S ks tra il
* %0 (E1logE)
* FEREAvector<iEdge>E [MAXN | HHATHI LA S il
*/
const int INF=0x3f3f3f3f;
const int MAXN=1000010;
struct gnode
{
int v;
int c;
gnode (int v=0,int c=0):v ( v),c( c) {}
bool operator <(const gnode &r) const
{

return c>r.c;

}i
struct Edge
{
int v,cost;
Edge (int v=0,int cost=0) :v( v),cost( cost){}
}i
vector<Edge>E [MAXN] ;
bool vis[MAXN];
int dist[MAXN];
void Dijkstra(int n,int start)/// iM% 5 N1IFLG
{
memset (vis, false, sizeof (vis));
for (int i=1; i<=n; i++)dist[i]=INF;
priority queue<gnode>que;
while (! que.empty())que.pop () ;
dist[start]=0;
que.push (gqnode (start, 0)) ;
gnode tmp;
while (! que.empty())
{
tmp=que.top () ;
que.pop () ;
int u=tmp.v;
if (vis[u])continue;
vis[ul=true;
for (int i=0; i<E[u].size(); i++)
{
int v=E [tmp.vV] [i] .Vv;
int cost=E[u] [i].cost;
if (!vis[v]&&dist[v]>dist[u]l+cost)
{
dist[v]=dist [u]+cost;
que.push (gnode (v, dist [v])) ;
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}

void addedge (int u,int v,int w)

{
E[u] .push back(Edge (v,w)) ;

1.3 BJFHH % bellman_ford 5k

/*

*

FJ i el 1man fordfik, H %0 (VE)
* ] DAL 5 A
1] DL AL R . IRt rue, 2 FANCS B AP GL B R 5 AT 38 1) S m] i
* vector<Edge>E;5EE.clear () ¥IIEM, RIGIMAIIE L
* IS N LITAR (MOTFURTRT B SO v L T )
*/
const int INF=0x3f3f3f3f;
const int MAXN=550;
int dist[MAXN];
struct Edge
{
int u,v;
int cost;
Edge (int u=0,int v=0,int cost=0):u( u),v( v),cost( cost){}
}i
vector<Edge>E;
bool bellman ford(int start,int n)//silf%i5 N1TTFH
{
for (int i=1; i<=n; i++)dist[1]=INF;
dist[start]=0;
for (int i=1;i<n;i++)//fZin-11%
{
bool flag=false;
for (int j=0; j<E.size();]j++)
{
int u=E([j].u;
int v=E[j].v;
int cost=E[]].cost;
if (dist [v]>dist[u]+cost)
{
dist[v]=dist [u]+cost;
flag=true;
}
}
if (! flag)return true;/ /%A T
}
for (int j=0; j<E.size();j++)
if (dist [E[J] .v]>dist[E[j].ul+E[j].cost)
return false;//f 1[0
return true;/ /B AT IR

1.4 YR SPFA
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/*

3+

R M SPFA
* I AREE 0 (kE)
* XA BBV, AT I SR SE I 2 SN, AR S e ek
* XA SLRE RANE R
*/
const int MAXN=1010;
const int INF=0x3f3f3f3f;
struct Edge
{
int v;
int cost;
Edge (int v=0,int cost=0):v( v),cost( cost){}
}i
vector<Edge>E [MAXN] ;
void addedge (int u,int v,int w)
{
E[u] .push back(Edge (v,w)) ;
}
bool vis[MAXN];//{EBNAIRE
int cnt [MAXN]; / /B4 SN BAS I
int dist[MAXN];
bool SPFA (int start,int n)
{
memset (vis, false, sizeof (vis));
for (int i=1; i<=n; i++)dist[1]=INF;
vis[start]=true;
dist[start]=0;
queue<int>que;
while (! que.empty ())que.pop () ;
que.push (start) ;
memset (cnt, 0, sizeof (cnt));
cnt[start]=1;
while (! que.empty())
{
int u=que.front();
que.pop () ;
vis[u]l=false;
for (int i=0;i<E[u].size();i++)
{
int v=E [u] [i].V;
if(dist[v]>dist[ul+E[u] [i] .cost)
{
dist[v]=dist [u]l+E[u][i].cost;
if(!vis|[v])
{
vis[v]=true;
que.push (v) ;
if (++cnt[v]>n)return false;

//ent (11 AABRIIRE,  FHRHANE A A7 A8 T A B

}

return true;
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2. /N
2.1 Prim 503

/*

* pPrimKMST

FeOR A MEcost [1 11, M9 MOoFFLE, 0~n-1

IR A e /N B PIBUE, 3R 8] -1 38R R AN I 3

*

3+

*/
const int INF=0x3f3f3f3f;
const int MAXN=110;
bool vis[MAXN];
int lowc[MAXN];
int Prim(int cost[] [MAXN],int n)//MJE0~n-1
{
int ans=0;
memset (vis, false, sizeof (vis));
vis[0]=true;
for (int i=1;i<n;i++)lowc[i]=cost[0][1i];
for(int i=1;i<n;i++)
{
int minc=INF;
int p=-1;
for (int j=0; j<n;j++)
if(!vis[j]&&minc>lowc [J])
{
minc=lowc[]j];
p=J;
}
if (minc==INF)return -1;//JiE N4
ans+=minc;
vis[p]l=true;
for (int j=0; j<n;j++)
if(!vis[jl&&lowc[j]l>costp]l([]])
lowc[j]l=cost[p]l[j]:
}

return ans;

2.2 Kruskal &%

/*

* Kruskal®fiiskMsT

*/

const int MAXN=110;//#x K%
const int MAXM=10000;//f: KL%
int F[MAXN];//HFErdeqii]

struct Edge

{

int u,v,w;

}edge [MAXM] ; / /AFAGIL I S, ALRGIC A0/ 2650/ BUH
int tol;//i%, IIAHTIRAEL A 0
void addedge (int u,int v,int w)

{
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edge[tol] .u=u;
edge[tol] .v=v;
edge[tol++] . w=w;

}

bool cmp (Edge a,Edge D)

{/ /5 F R, YRR AU N BRHE 7
return a.w<b.w;

}

int find(int x)

{
if (F[x]==-1) return x;
else return F[x]=find (F[x]);

int Kruskal (int n)//fEAREG R[N SR OB, A RANIE TR [M] -1

memset (F, -1, sizeof (F) ) ;
sort (edge,edge+tol, cmp) ;
int cnt=0; //IFEINAILEL
int ans=0;
for (int i=0; i<tol;i++)
{
int u=edgeli].u;
int v=edge[i].v;
int w=edge[i].w;
int tl=find(u);
int t2=find(v);
if(tl!=t2)
{
ans+=w;
Fltl]l=t2;
cnt++;
}
if (cnt==n-1) break;
}
if (cnt<n-1)return -1;//AZEiH
else return ans;

3. RANERH

/*

* UONE R

* SRE/NE R, B IMax (1] [3 ] RRRMST 1 315 B KU

* RGBS, BAEMZETHAEMS T VI, B i KIABUN L, SRS %R
* i 5 MOTFI

*/

const int MAXN=110;

const int INF=0x3f3f3f3f;
bool vis[MAXN];

int lowc [MAXN];

int pre[MAXN];

int Max[MAXN] [MAXN];//Max [i] [§]3sfEf/INE R i A 1305 (A2 i) i KU AL
bool used[MAXN] [MAXN] ;

int Prim(int cost[] [MAXN], int n)

{
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int ans=0;

memset (vis, false, sizeof (vis));

memset (Max, 0, sizeof (Max)) ;

memset (used, false, sizeof (used)) ;
vis[0]=true;

pre[0]=-1;

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

{
lowc[i]=cost [0][1];
pre[i]=0;

}

lowc[0]=0;

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

{
int minc=INF;
int p=-1;
for (int j=0; j<n;j++)

if(!vis[jl&&minc>lowc [J])
{
minc=lowc[]j];
p=J;
}
if (minc==INF)return -1;
ans+=minc;
vis[p]l=true;

used[p] [pre[p]]l=used[pre(p]] [p]=true;

for (int j=0; j<n;j++)
{

if(vis[j])Max[j][pl=Max[p] [j]l=max(Max[]j] [prel[p]l],lowc[p]);
if(!vis[jl&&lowc[j]l>costp]l([]])

{
lowc[j]l=cost[pl[j];

preljl=p;

}

return ans;

4. A7 IR R 5T 70

/*
* Tarjanﬁﬁﬁ
* SIRFEO (N+M)

const int MAXN
const int MAXM

*/

4.1 Tarjan

20010; // /%L
50010; / /L%

struct Edge

{

int to, next;

}edge [MAXM] ;
int head[MAXN], tot;

int Low[MAXN],DFN[MAXN], Stack [MAXN], Belong [MAXN]; //BelongZi4l {1 ~sce

int Index, top;
int scc; //HIERE R
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bool Instack [MAXN];
int num[MAXN]; // &Aoo s o s AN E, i 'S 1~sce
//numBi A — B T, A SR

void addedge (int u,int v)
{
edge[tot].to = v;edge[tot] .next = head[u] ;head[u] = tot++;
}
void Tarjan(int u)
{
int v;
Low[u] = DFN[u] = ++Index;
Stack[topt+] = u;
Instack[u] = true;
for(int 1 = head[ul];i != -1;1i = edge[i].next)
{
v = edge[i]. to;
if( !DFN[v] )
{
Tarjan(v);
if( Low[u] > Low([v] )Low[u] = Lowl[Vv];
}
else if (Instack[v] && Low[u] > DFN[V])
Low[u] = DEN[v];
}
if (Low[u] == DEFN[u])
{
scct++;
do
{
v = Stack[--top];
Instack([v] = false;
Belong[v] = scc;
num[scc]++;
}
while( v !'= u);
}
void solve (int N)
{
memset (DFN, 0, sizeof (DFN)) ;
memset (Instack, false, sizeof (Instack));
memset (num, 0, sizeof (num)) ;
Index = scc = top = 0;
for(int i1 = 1;i <= N;i++)
if(!DFN[i])
Tarjan (i) ;
}
void init()
{
tot = 0;
memset (head, -1, sizeof (head));

4.2 Kosaraju
/*
* Kosarajufiik, HAEEO (N+M)
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*/

const int MAXN

20010;

const int MAXM = 50010;
struct Edge

{

int to, next;

}edgel [MAXM] , edge 2 [MAXM] ;
//edgel &R EG, edge2 & GT

int

headl [MAXN],head2 [MAXN];

bool markl [MAXN], mark2 [MAXN];

int
int
int
int
int
int

totl,tot2;
cntl,cnt?2;

St [MAXN] ; / /MR TdEs, A0 E5 d ] TR) A/ B CHE
Belong [MAXN] ; / /HFAN 55 g F-WB/N I 70 5% (O~cnt2-1)

num; / /PR R, ARECEANEE 7 =P i 4

setNum [MAXN] ; / /530 2w b s N4, Si'S 0~cnt2-1

void addedge (int u,int v)

{

}

edgel[totl]. to v;edgel[totl].next =
edge2[tot2].to = u;edge2[tot2].next

void DFS1 (int u)

{

}

markl[u] = true;

headl[u] ;headl[u]
head2[v] ;head?2[v]

totl++;
tot2++;

for(int i = headl[u];i != -1;i = edgel[i] .next)

if (!markl[edgel[i].to])
DFS1 (edgel[i].to) ;
st[cntl++] = u;

void DFS2 (int u)

{

}

mark2[u] = true;
num++;
Belong[u] = cnt2;

for(int 1 = head2[u];i != -1;i = edge2[i] .next)

if (!'mark2[edge2[i].to])
DFS2 (edge2[i].to) ;

void solve (int n)// %5 M1 G

{

memset (markl, false, sizeof (markl));
memset (mark2, false, sizeof (mark2));
cntl = cnt2 = 0;
for(int i1 = 1;i <= n;i++)
if('markl[i])
DFS1 (i) ;
for(int i = cntl-1;i >= 0; 1i--)
if(!mark2[st[i]])
{
num = 0;
DFS2 (st [1]);
setNum[cnt2++] = num;
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5. BRI By FOSUESE 43 S B A &

[ 30 8 b 303

E—ANmERET, WRE AT ES, MEBRIEANTSES, LUEIEA A T TR DG LA
Ja, JBREARREZ AN ER, SR SENE SEE . NENESERE e, SNBSS ES P INTI
=¥

AN, IR AU, MBRIEANLES LS, REEREZ AT, MR e BIDEES., —
AN B e SO, S MRS Il

RCEM P 5

QR AN TIC ) 2 T P ) A T S KT 1, WA IE] 2 R XUGZESE B (point biconnected) , i X WU TR o EETR .

—ANEEE A, M ASCHIA I AR 1, WE] SRS AE— JC R R N B AR (cut point), XY
5 (articulation point) .

AN TE ) P R S KT 1, WRRZ R 21 XOE B I (edge biconnected), fif B %0014 1 8k 81410

—ANEHE M, U EACSE A E LS A 1, WA ME— TG PR BT (bridge) , Y SRTFT A
(articulation edge) .

nf LA, RSORS00 SO AR o] AT AR 9 ROEM , ez B 2 IR T, R SRR XG4,

YRR T miX0EE, XA HEL XL .

[(RGEE 73 3]

R G T TR G, IR GUEXGEMIK, NFK GABNIERTFE . 18—/ NMSUEE T’ G BT —
ARCER TN E TR, W e R RIGERTE . BUEHE S (biconnected component), SEZEES X,

A P AR RGBT 1 o RFBRIY,  RORUZEIE 4y S XAk

[R5

ZHEVESE RTarjan K. XTEREIL IR, & X DFS(u)h u ZEF M (LU RFR M) ki b7 21k
75 B X Low(u) A u SR u 7B A g L JE A B W 20 i de F 049 £, B DFS S35 d /M . AR
SESL, WA

Low(u)=Min { DFS(u) DFS(v) (u,v) A J& [l 10 (GR A1) 24+ DFS(v)<DFS(u) H. v A u FACSETT AL Low(v) (u,v)
AR (52T ) }

=AU u E AL M EACHHR(DEN2) (1) u ARIR, Hu BZT DT (2)u RN, Fierr
TE(u V) PR (BRFRAC ¥, B u A v ZEF R R523E), 1175 DFS(u)<=Low(v).

— 4TI (u,v) N, 2 A (uv) R, B2 DFS(u)<Low(v).

RE I 73 37)

TR Ay TR 18 s NGE A 43 32 5 1 00% T 43 32 1 sk

X ROBUE I 5357, SERR LAESRE] S FE B R R s RCE W 2y SR . A — AV, AR AT
ROEW 5y, EHRER, RRE— WL EUE A8 (FAERE GL), SRR A AR o i 538 380 5 s
J& DFS(u)<=low(v), BiHT u &A%, FIRELMART—/MNECGE, HEREE] T (u,v), BB
BRI B, AE— A BAOEE . BT DB F 2N AEE S, HREMEgL L ETHET—
A BOE 4 3

W FIRGER Ay, RIEFE AR, RFRERE A RS, OFLMER, JRERR T 24 Ems, W)
AR R — NIRER YL B TATM—ANIROER /> 32, R AT # R T B RUR
T AN 5) 3 o

[ 3 X0 38 ]

—ANERIEE ], o e N AR Rl ST B 7 7R SR T A T, AR N R IR L i,

Tl AR IE B ERAR T — N BUEE T Kl o O XL 7 e A — AN TS, FREAenReR, 55 E X
B R, R 1.

Gert i R 1T R AN, BRI SN, 0 leafs JUIZR/ADTERS BN IN(leaf+1)/2 4534, Hifk
{FAA R0 3%, FrUA S INRIA BN & (leaf+1) /2. BAKITVEN, & 26i0 WA Il 2 A SE fzt (K Y
AN S EE— 4500, IR AT DAAIX AN A B SE 1 R A2 L BT e 21—k, DR — MBI R —
SERXCERIN . ARG PR T A S B I AN 2, IR FE—XF— X4k 58, 1R T 2 (leaf+1)/2 X,
A AR T .
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6. G

PR -
/*
* ORI B ORI

AT DARR BRI, SRR AN 5 1 0 B I e
* i EVEREIARAEEE, WTLUE MR, PSR IAR, s AT A

*/

const int MAXN 10010;
const int MAXM = 100010;
struct Edge

{

int to, next;

bool cut;// MRl
}edge [MAXM] ;
int head[MAXN],tot;

int Low [MAXN],DFN [MAXN], Stack[MAXN];

int Index, top;
bool Instack [MAXN];
bool cut [MAXN];

int add block[MAXN]; //MilfF—

int bridge;

void addedge (int u,int v)

{

A w0 A B

edge[tot].to = v;edge[tot] .next = head[u] ;edge[tot] .cut = false;

head[u] = tot++;

void Tarjan(int u,int pre)

{

int v;

Low[u] = DFN[u] = ++Index;

Stack[top++] = u;

Instack[u] = true;

int son = 0;

for (int i = head[u];i '= -1;1i = edge[i].next)

{

v = edge[i]. to;

if (v == pre) continue;

if( !'DFN[v] )
{
son++;

Tarjan(v,u);

if(Low[u] > Low[Vv])Low[u] = Low]([V];

/ /B

/4TI (u, v) 28, MHACY (u, v) IR, B2 DFS (u) <Low (v) s
if(Low[v] > DEN[u])

{
bridge++;
edge[i] .cut =
edge[i”1l].cut

}

/ /R

/ /TR F AL

true;
= true;

MHEACHWAL (D) E(2) (1) wAMR, HufiZF—"NTW.
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//(2) AR, B EAATE (0, v) IR (EORR AT,
/ /BRI EAE R [ A258) , If9DFS (u) <=Low (v)
if(u != pre && Low[v] >= DEN[u]) // AR
{
cut[u] = true;
add block[u]++;

}
else if ( Low([u] > DFN[V])
Low[u] = DEN|[V];
}
/R, Ay SR T

if(u == pre && son > 1l)cut[u] = true;
if (u == pre)add block[u] = son - 1;
Instack[u] = false;
top--;

}

W

1) UVA 796 Critical Links H—JEmE, %0075 AR
void solve (int N)
{
memset (DFN, 0, sizeof (DFN)) ;
Instack, false, sizeof (Instack));
add block, 0,sizeof (add block));
memset (cut, false, sizeof (cut));

(
memset (
memset (
(
Index = top = 0;
bridge = 0;
for(int i = 1;1i <= N; i++)
if( !'DFN[1i] )
Tarjan (i, 1);
printf ("%d critical links\n",bridge) ;
vector<pair<int,int> >ans;
for(int u = 1;u <= N;u++)
for(int i = head[ul]l;i !'= -1;1i = edge[i].next)
if (edge[i].cut && edge[i].to > u)
{
ans.push back(make pair(u,edgel[i].to)):;

}

sort (ans.begin(),ans.end());
/ /A AT
for(int 1 = 0;1 < ans.size ();i++)
printf ("%d - %d\n",ans[i].first-1,ans[i].second-1);

printf ("\n") ;

}

void init()

{
tot = 0;
memset (head, -1, sizeof (head));

}

/ /AP

map<int, int>mapit;

inline bool isHash(int u,int v)

{
if (mapit [u*MAXN+v])return true;
if (mapit [v*MAXN+u])return true;
mapit [U*MAXN+v] = mapit [v*MAXN+u] = 1;
return false;
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int main()
{
int n;
while (scanf ("%d", &n) == 1)
{
init();
int u;
int k;
int v;
//mapit.clear();
for(int i = 1;1i <= n;i++)
{
scanf ("3%d (%d)", &u, &k) ;
ut++;

//IEREINIL,  BEARAE IE R S AR AR IR, TG ) ]

while (k--)

{
scanf ("%d", &v) ;
v+t
if (v <= u)continue;
//if (isHash (u,v) )continue;
addedge (u,Vv) ;
addedge (v, u) ;

}

solve (n);

}

return O;

}

2) POJ 2117 KMER— s, Eh a2 /0

void solve (int N)
{
memset (DFN, 0, sizeof (DFN)) ;
memset (Instack, 0, sizeof (Instack));
memset (
memset (cut, false, sizeof (cut));
Index = top = 0;
int cnt = 0;//BEURAEEEEL
for(int 1 = 1;i <= N;i++)

if( !DFN[i] )

{

Tarjan(i,i);/ /B S HLAUETarjan (1, 1)

cnt++;
}
int ans = 0;
for(int i = 1;1 <= N; i++)
ans = max(ans,cnt+add block[i]) ;
printf ("$d\n",ans) ;
}
void init()
{
tot = 0;
memset (head, -1, sizeof (head));
}
int main()
{
int n,m;
int u,v;
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while (scanf ("%d%d", &n, &m) ==2)

{

if(n==0 && m == 0)break;
init () ;
while (m--)

{
scanf (" %d%d", &u, &v) ;
ut+;vtt;
addedge (u,vVv) ;
addedge (v, u) ;

}

solve (n);

}

return 0;

7 HXGEIE )

LA, FOR I 7 SORR I NCE 72 3 T o — N MFINI4E I P B i XO4EE B (10, FEXCEE 1

Wi —A s, TR P . NN (leaf+1) /2

(leaf N4 A%

POJ 3177 & —ERKTHE e, BAOBERMILE&D, AREFELEAICERR .

#include <stdio.h>
#include <string.h>
#include <iostream>
#include <algorithm>
#include <map>

using namespace std;

const int MAXN = 5010;//15%
const int MAXM

struct Edge
{
int to, next;
bool cut;//&feMrtrid
}edge [MAXM] ;
int head[MAXN],tot;

20010; / /104, PO, PrliXAMEE 2

int Low[MAXN],DFN[MAXN], Stack [MAXN], Belong[MAXN]; //BelongZlfii/t1~block

int Index, top;

int block; //IUXAEHHEL
bool Instack [MAXN];
int bridge; //#FIH%EH

void addedge (int u,int v)

{

edge[tot].to = v;edge[tot] .next = head[u] jedge [tot] .cut=false;

head[u] = tot++;

void Tarjan(int u,int pre)

{
int v;
Low[u] = DFN[u] = ++Index;
Stack[top++] = u;
Instack[u] = true;

for(int i = head[u];i !'= -1;1i = edge[i].next)
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v = edgel[i].to;
if (v == pre) continue;
if( !DFN[v] )
{
Tarjan(v,u);
if( Low([u] > Low([v] )Low[u] = Low[V];
if (Low[v] > DEN[u])
{
bridge+t++;
edge[i] .cut = true;
edge[i”1l].cut = true;
}
else if ( Instack([v] && Low[u] > DEN[v] )

Low[u] = DFN[Vv];
}
if (Low[u] == DFN[u])
{
block++;

do

{
v = Stack[--top];
Instack[v] = false;
Belong[v] = block;

}

while( v!=u );

}
void init()
{
tot = 0;
memset (head, -1, sizeof (head));

int du[MAXN]; / /4 UG TR, BEAS AU AL
void solve (int n)
{
memset (DFN, 0, sizeof (DFN)) ;
memset (Instack, false, sizeof (Instack) ) ;
= top = block = 0;
Tarjan (1,0

Index
)
0;
memset (du, 0, sizeof (du)) ;

int ans

for(int i = 1;1 <= n;i++)
for(int j = head[i];j != -1;j = edge[]j].next)
if (edge[]j].cut)
du[Belong[i] J++;
for(int i = 1;1i <= block;i++)
if(dul[i]==1)
ans++;
/R4 A B ans, MG XGE T F EN14 (ans+1) /2
printf ("$d\n", (ans+l) /2);
}
int main()
{
int n,m;
int u,v;
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while (scanf ("%$d%d", &n, &m) ==2)
{
init ()
while (m--)
{
scanf (" %d%d", &u, &v) ;
addedge (u,vVv) ;
addedge (v, u) ;
}
solve (n);
}

return 0;

8. MXUEI S

X RO 73 3, 5B EAESR R 0 LR gt AL SRR A i SOE I 73 SOR . LMk, A7k
HRTACE ) 3, AR REN, AR M BOL U G CIFROGL) » SHERK ALK . RS F
KL DFS (u) <=Low (v), W] u & MHIR, FINHEG AR AN, R 7 (u,v)
IpCH AR IR 283 B S ORI K s LG A OSOEE 50 3o T BUE T+ 2 A s XGE B 73 5, HoAR mURRE 45
Hg+ HE+ A miXOEE 5 3.

POJ 2942
Gl - P N PRI TR S ik S Y S S T
/*

POJ 2942 Knights of the Round Table
FAER R EA IR L A T AT RS L2 [ R
#H EUGAL 2 UK DUEA & AT 4 B, RIOTR W%Mﬁﬁm%%ﬁ%ﬁiﬁWFﬁ*:
v FHECRER AP AN BEARAE ELRAH AR IR 2
2y RSN S LR U ET L, X8 T R R BN FREAT 25 AL

TR 1. P IR R — @ XA, AR RIS R .
2+ T RRUR UG WA f % L 5 i @ Nl 2 Rt
BV AN e - ) A PRI A TE B — ANt

3v AR, R B AT IR LA AT REIT &

TSR A AT PR ) A3 B AN A

SRJE A 4 TR AN RETE BT R 1)

ﬂmTﬁﬁliﬂ

(1) QR ANRCER 7 BN L TGRS arlel b (BIXGEE 7> 25T kD
%ZMAWL@“g’ mUHLH%¢QU$

20 QUER—AXCE > S AR, W EARE D 0B ROEERWART, X e sk t.

It AAS L) Mi,%EH%U*HMLLAH

ARJERT T SRAF I SO 7, AR IWR A 2 —rIE AR A, XA OG&E 73 1 52 W] A
FAER

*/

const int MAXN = 1010;
const int MAXM 2000010;

struct Edge
{
int to, next;
}edge [MAXM] ;
int head[MAXN],tot;
int Low [MAXN],DFN [MAXN],Stack[MAXN], Belong[MAXN];
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int Index, top;
int block; //mAUEIM 5y A4
bool Instack [MAXN];

bool can[MAXN];

bool ok [MAXN];//#ric

int tmp [MAXN]; //#F IAFA AU 73 5T A
int cc;//tmplit4

int color[MAXN];//J(h

void addedge (int u,int v)
{
edge[tot].to = v;edge[tot] .next = head[u] ;head[u] = tot++;
}
bool dfs(int u,int col) //H@ K 43K
{
color[u] = col;
for(int i = head[ul]l;i != -1;1i = edge[i].next)
{
int v = edge[i].to;
if( 'ok[v] ) continue;
if (color[v] != -1)
{
if (color([v]==col)return false;
continue;
}
if(!dfs (v, !col)) return false;
}
return true;
}
void Tarjan(int u,int pre)
{
int v;
Low[u] = DFN[u] = ++Index;
Stack[topt+] = u;
Instack[u] = true;
for (int i = head[ul]l;i !'= -1;1i = edge[i].next)
{
v = edge[i]. to;
if (v == pre) continue;
if( !DFN[v] )
{
Tarjan(v,u);
if (Low[u] > Low[v])Low[u] = Low|[V];
if( Low[v] >= DFN[u])
{
block++;
int vn;
cc = 0;
memset (ok, false, sizeof (ok) ) ;
do
{
vn = Stack[--top];
Belong[vn] = block;
Instack([vn] = false;
ok[vn] = true;

tmp[cc++] = vn;
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}

while( vn!=v );
ok[u] = 1;
memset (color,-1, sizeof (color));
if( !'dfs(u,0) )
{
can[u] = true;
while (cc--)can[tmp[cc]]=true;

}
else if (Instack[v] && Low[u] > DEN[V])
Low[u] = DFN[V];

void solve (int n)

{

}

DFN, 0, sizeof (DFN)) ;
memset (Instack, false, sizeof (Instack) ) ;
Index = block = top = 0;
memset (can, false, sizeof (can));
for(int i = 1;1i <= n;i++)
if (!DFEN[1])
Tarjan(i,-1) ;

memset

(
(

int ans = n;
for(int i = 1;1 <= n;i++)
if (can[i])
ans--;
printf ("$d\n",ans) ;

void init()

{

}

tot = 0;
memset (head, -1, sizeof (head));

int g[MAXN] [MAXN] ;
int main()

{

int n,m;
int u,v;
while (scanf ("%d%d", &n, &m)==2)
{
if (n==0 && m==0) break;
init();
memset (g, 0,sizeocf (g)) ;
while (m--)
{
scanf (" %d%d", &u, &v) ;
glul [vl=g[v] [ul=1;
}
for(int i = 1;1i <= n;i++)
for(int j = 1;3 <= n;j++)
if (i = 3J && g[i]1[3]==0)
addedge (i,73)
solve (n);
}

return 0;
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9. B/IMHIEKE

#include <stdio.h>
#include <string.h>
#include <iostream>
#include <algorithm>
using namespace std;

/*

* /RIEIE

* int/Y

* RO (NM)

* RiNOTFIR

*/

const int INF = O0x3f3f3f3f;
const int MAXN 1010;
const int MAXM = 40010;

struct Edge
{
int u,v,cost;
}i
Edge edge[MAXM];
int pre[MAXN],id[MAXN],visit [MAXN], in[MAXN];
int zhuliu(int root,int n, int m,Edge edgel])
{
int res = 0,u,v;
while (1)
{
for(int i = 0;1 < n;i++)
in[i] = INF;
for(int i = 0;1 < m;i++)

if(edge[i].u != edge[i].v && edge[i] .cost < in[edge[i].v])

{
preledge[i] .v] = edgel[i].u;

in[edge[i].v] = edge[i].cost;
}
for(int i = 0;1 < n;i++)
if(i !'= root && in[i] == INF)

return -1;//AEA{Ei/MTEE
int tn = 0;
memset (id,-1,sizeof (id));
memset (visit, -1, sizeof (visit));
in[root] = 0;
for(int i = 0;1 < n;i++)
{

res += inf[i];

v = 1i;
while( visit([v] != 1 && id[v] == -1 && v != root)
{

visit[v] = 1i;

v = prel[v];
}
if( v !'= root && id[v] == -1 )
{
for(int u = pre[v]; u != v ;u = prelu])
id[u] = tn;
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}

id[v] = tn++;

}
if (tn == 0)break;//&A11I
for(int i = 0;1 < n;i++)
if (id[i] == -1)
id[i] = tn++;
for(int i = 0;1i < m;)
{
v = edgel[i].v;
edge[i] .u = id[edge[i].u];
edge[i] .v = id[edge[i].vV];
if(edge[i].u != edgel[i].v)
edge[i++].cost —-= in[v];
else
swap (edge[i],edge[--m]);

root = id[root];

return res;

}

int g[MAXN] [MAXN] ;
int main()

{

int n,m;

int iCase = 0;
int T;

scanf ("%d", &T) ;
while( T-- )

{

}

iCase ++;

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

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

for(int j = 0;j < n;j++)

glil[j] = INF;

int u,v,cost;

while (m--)

{

scanf (" %d%d%d", &u, &v, &cost) ;

if (u == v)continue;

glul[v] = min(g[u][v],cost);
}
int L = 0;

for(int i = 0;1 < n;i++)
for(int J = 0;3 < n;j++)
j1]

if(gli]l [ < INF)
{
edge[L] .u = 1i;
edge[L] .v = J;
edge[L++].cost = g[i] [J];
}
int ans = zhuliu(0,n, L,edge);
printf ("Case #%d: ",iCase);
if (ans == -1)printf ("Possums!\n");

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

return 0;

87 /152

ACM BEAR

kuangbin



¥ R2E ACM AR by kuangbin

0. —JrEILAC
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A E AR EAL 0 WAL B AR, AR AR 951 4R
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2. BAEAE— 42 pl,p2,.....pk, HiPpl bR, pk b, Bafr@EmEd, T plp2,...pk A
HIem
05 2 (A7 AE A T .
/NS R SRR R B NIRRT G I — AR .
BREES BN R: BN REE= | G | —HKILACEL;
3) Ay EB ARSI =TH 8- B B KL
BT BT R T AAAHIE TR 4R 5

10.1 RUFEFEFE CR1 5 R %D
/‘k R S I B I I I e e I I I I I IR I I I I I e b b b I e b b b b g
\lkHTEﬁL( B AR DESSEHL  (RBHEH PR IE L)
//fUQZf& g [ [ PHIL T A &I o3
/g1 {q&aiHMﬁmwﬁwur,%Awmﬁwmmm
//gf {Jw)rHLJ“J/r)JQ‘ A0
/ /uNAE VCHE 25T R TR 20, oA DG JE A 32 PR T 2
//PH: res=hungary () ; firH s KUEECE
/L ER T, DEsHRIE) RS, SCHLE 2 T AR
/ /TR AREE 1O (VE)
//******************************\k‘k****************‘k************/
/ /TS 5 IO FFAR T
const int MAXN = 510;
int uN,vN; //u, vIOECH A i 20 A
int g[MAXN] [MAXN];//4BEHEFF
int linker [MAXN];
bool used[MAXN];
bool dfs (int u)

{
for(int v = 0; v < vN;v++)
if (g[u] [v] && 'used[v])
{
used[v] = true;
if(linker([v] == -1 || dfs(linker([v]))
{
linker[v] = u;
return true;
}
}
return false;
}
int hungary ()
{

int res = 0;
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memset (linker, -1, sizeof (linker));
for(int u = 0;u < uN;u++)
{
memset (used, false, sizeof (used)) ;
if (dfs(u))res++;
}

return res;

10.2 Ak (R F RS
/*

3+

) A RSTVAL R A
AR indt O #ATHIAAL, ZHunNid(E
MHﬂﬁﬁﬂﬂﬁiﬁaddedge(u,v)

*

*

*

*/
const int MAXN
const int MAXM
struct Edge
{

5010; // MAU e KAl
50010; / /P i A

int to, next;
}edge [MAXM] ;
int head[MAXN], tot;
void init()
{
tot = 0;
memset (head, -1, sizeof (head));
}
void addedge (int u,int v)
{
edge[tot].to = v; edge[tot].next = headlul];
head[u] = tot++;
}
int linker[MAXN];
bool used[MAXN];
int uN;
bool dfs (int u)
{
for (int i = head[u]; i != -1 ;i = edge[i] .next)
{
int v = edge[i].to;
if (lused[v])
{
used[v] = true;
if (linker[v] == -1 || dfs(linker(v]))
{
linker[v] = u;
return true;

}
return false;
}
int hungary ()
{
int res = 0;
memset (linker, -1, sizeof (linker));
for(int u = 0; u < uN;u++) //AM% 5 0~uN-1
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memset (used, false, sizeof (used)) ;
if (dfs(u))res++;
}

return res;

10.3 Hopcroft-Carp .74
/* hhkkhkkhkhkhkhkkhkhkhkkhkhkhkhkhkkhkhkkhhkhkkhhkhk hkrxkhrxk *kx*
* B UCEL (Hopcroft-Carpfiik)
* HFE0 (sqrt (n) *E)
* AERATE, vector LI
* vector TN, RGN
* uN Oy e TR, AT AT (R4 0T
*/
const int MAXN = 3000;
const int INF = 0x3f3f3f3f;
vector<int>G [MAXN];
int uN;

int Mx[MAXN],My[MAXN] ;
int dx[MAXN],dy[MAXN] ;
int dis;
bool used[MAXN];
bool SearchP ()
{
queue<int>Q;
dis = INF;
memset (dx, -1, sizeof (dx));
memset (dy, -1, sizeof (dy));
for(int i = 0 ; 1 < uN; i++4)
if(Mx[1] == -1)
{
Q.push(1i);
dx[i] = 0;
}
while (!Q.empty())
{
int u = Q.front();
Q.pop () 7
if(dx[u] > dis)break;
int sz = G[u].size();
for(int 1 = 0;1 < sz;i++)
{

int v = G[u] [i];

if(dylv] == -1)
{
dy[v] = dx[u] + 1;
if(My[v] == -1)dis = dyl[v];
else
{
dx[My[v]] = dyl[v] + 1;

Q.push (My[v]);

}

return dis != INF;
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}

bool DFS (int u)

{
int sz = G[u].size();
for(int i = 0;1 < sz;i++)
{

int v = G[u] [1];

if (lused[v] && dyl[v] == dx[u] + 1)
{
used[v] = true;
if(My[v] != -1 && dy[v] == dis) continue;
if (My[v] == -1 || DFS (My([v]))
{
My[v] = u;
Mx[u] = v;

return true;

}
return false;
}
int MaxMatch ()
{
int res = 0;
memset (Mx, -1,sizeof (Mx));
memset (My, -1, sizeof (My)) ;
while (SearchP())
{
memset (used, false, sizeof (used)) ;
for(int i = 0;1i < uN; i++)
if(Mx[1i] == -1 && DFS (1))
res++;
}

return res;

11, ZE M T4

Matrix-Tree 5 B (Kirchhoff 48 [ W & 2)

1. GHIBESSERE D[G 2 —A n*n BIFERE, JFEFRE: % i#j i ,dij=0; Xisj i, dij Z&F vi BEE.
2. GHISTESERE AIGHE & —A n*n WA RE, JFAWRE: WR vi. v ZREAEEME, W aij=1, BN
H 0.

BATEX G K Kirchhoff %58 (AR HBEHITE T )C[GH C[G=D[G]-A[G], W] Matrix-Tree EHAT LA
FdRHk : G IFTE AR FE BN AN EEFE Kirchhoff 2585 C[GUEM—A n-1 Br EFRKFTFIR KL%
B, Prig n-1HrEFR, BENT r(1ssn), ¥ C[GIK S r 1T, 8 r FIRN ZHEE2INFE M, H Cr[q
KR

// HDU 4305
Il SRAE ARG ARG, THE0R 10007 HUE
const int MOD = 10007;
int INV [MOD] ;
//Kax = 1( mod m) [MxfH, BEHIT (0<a<m)
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long long inv(long long a, long long m)
{
if(a == 1l)return 1;
return inv (m%a,m) * (m-m/a) %$m;
}
struct Matrix
{
int mat [330] [330];
void init()
{
memset (mat, 0, sizeof (mat));
}
int det(int n)//RATHIANMERL Mo, 7 ZEAE 0T
{
for(int 1 = 0;1i < n;i++)
for(int j = 0;j < n;j++)

mat[i][J] = (mat[i][j]%MOD+MOD) $MOD;
int res = 1;
for(int i = 0;1 < n;i++)
{
for(int j = i;j < n;j++)

if (mat[j][1]!=0)
{
for(int k = i;k < n;k++)
swap (mat[i] [k],mat[]] [k]);

if(i !'= 3)
res = (-res+MOD) $MOD;
break;
}
if(mat[i] [1i] == 0)

{
res = -1;//AHAE (BHRITSIE N O)
break;

}

for(int j = i+1;3J < n;j++)

{

//int mut = (mat[j][i]*INV[mat[i][i]])sMOD;/ /TG

int mut = (mat([j][i]*inv(mat[i] [1i],MOD))S%MOD;
for(int k = i;k < n;k++)

mat[j][k] = (mat[j][k]-(mat[i][k]*mut)MOD+MOD) SMOD;

}
res = (res * mat [i][i])%MOD;
}

return res;
}i

Matrix ret;
ret.init () ;
for(int i = 0;1 < n;i++)
for(int j = 0;3 < n;Jj++)
if(i != 3J && gli]1[3])
{
ret.mat [1][]] = -1;
ret.mat [1] [1]++;
}
printf ("$d\n",ret.det (n-1));
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WAL AR, AL, spog 104
#include <stdio.h>

#include <string.h>

#include <algorithm>
#include <iostream>

#include <math.h>

using namespace std;

const double eps = le-8;
const int MAXN = 110;
int sgn (double x)
{
if (fabs (x) < eps) return 0;
if(x < 0)return -1;
else return 1;
}
double Db [MAXN] [MAXN];
double det (double a[] [MAXN],int n)
{
int i, j, k, sign = 0;
double ret = 1;
for(i = 0;i < n;i++)
for(j = 0;3 < n;j++)
bli]l[J] = alil[31~
for(i = 0;i < n;i++)
{
if(sgn(b[i][i]) == 0)

{
for(j = 1 + 1; 7 < n;j++)

if(sgn(b[Jj] [1]) !'= 0)
break;
if(j == n)return 0;

for(k = i;k < n; k++)
swap (b[1] [k],b[J][k]);
sign++;
}
ret *= b[i1][1];
for(k = 1 + 1;k < n;k++)
bl[i] [k]/=b[i][i];

for(j = i+1;3 < n;j++)
for(k = i+l;k < n;k++)
b[J]1[k] -= b[J1[1i1*b[1i][k];
}
if(sign & 1) ret = -ret;

return ret;
}
double a[MAXN] [MAXN];
int g[MAXN] [MAXN] ;
int main()
{

int T;

int n,m;

int u,v;

scanf ("%d", &T) ;

while (T--)

{

scanf (" $d%d", &n, &m) ;
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memset (g, 0,sizeof (g)) ;
while (m--)
{
scanf (" %d%d", &u, &v) ;
u-—;v--;
glullv] = glv][u] = 1;
}
memset (a,0,sizeof(a)) ;
for(int i = 0;1 < n;i++)
for(int j = 0;j < n;j++)
if(i != j && gl[i][3])
{
ali] [1]++;
alil[jl = -1;
}
double ans = det (a,n-1);
printf ("$.01f\n",ans) ;
}

return O;

11, —rEZ HEILAL

const int MAXN 1010;

const int MAXM = 510;

int uN, vN;

int g[MAXN] [MAXM] ;

int linker [MAXM] [MAXN];

bool used[MAXM];

int num[MAXM]; / /ATl KDL AL
bool dfs (int u)

{

for(int v = 0; v < vN;v++)
if (g[u] [v] && 'used[v])
{
used[v] = true;
if (linker([v] [0] < num([V])

{

linker[v] [++1linker[v] [0]] = u;

return true;
}
for(int i = 1;1 <= num[0]; i++)
if (dfs(linker([v] [1]))
{
linker[v][i] = u;
return true;

}
return false;

}
int hungary ()

{

int res = 0;
for(int i = 0;1 < VvN; i++)
linker[1][0] = 0;

for(int u = 0; u < uN; ut+)
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memset (used, false, sizeof (used)) ;
if (dfs(u))res++;
}

return res;

12, KM &Hik (B s IAILED

/% RMELVE
* RO (nx*nx*ny)
* SR RRIL I
* R PBILHES, AR IR S 3, 2 SRABUR J 3
DN IUE TREY NP ]
*/
const int N = 310;
const int INF = O0x3f3f3f3f;
int nx,ny; //PILIH AL
int g[N][N];// 7 KA
int linker([N],1x[N],1ly[N];//y'P& mlLAlRE, =, v Ahs S
int slack[N];
bool visx[N],visy[N];

bool DFS (int x)
{
visx[x] = true;
for(int y = 0; y < ny; y++)
{
if (visy[y])continue;
int tmp = 1lx[x] + lyly] - glx][yl;
if (tmp == 0)
{
visyly] = true;
if (linker[y] == -1 || DFS(linker[y]))
{
linker[y] = x;
return true;

}
else if (slack[y] > tmp)
slack[y] = tmp;
}
return false;
}
int KM()
{
memset (linker, -1, sizeof (1linker));
memset (ly, 0, sizeof (ly));
for(int 1 = 0;1i < nx;i++)
{
1x[i] = -INF;
for(int j = 0;j < ny;j++)
if(g[i] (3] > 1x[i])
1x[i] = g[i1[3];
}

for(int x = 0;x < nx; x++)
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for(int i = 0;1i < ny;i++)
slack([i] = INF;

while (true)

{

memset (visx, false,sizeof (visx)) ;

£ (DFS (x) ) break;
int d INF;
for(int i = 0;1 < ny;i++)
if(!visy[i] && d > slack[i])
d = slack[i];
for(int i = 0;1 < nx;i++)
if(visx[i])
1x[1i] -= d;
for(int 1 = 0;1 < ny;i++)
{

(
memset(visy,false,sizeof(visy));
(

if(visy[i])1ly[i] += d;
else slack[i] -= d;

}
int res = 0;
for(int 1 = 0;1i < ny;i++)
if (linker[i] !'= -1)
res += g[linker[i]][i];
return res;
}
//HDU 2255
int main()
{
int n;
while (scanf ("%d", &n) == 1)
{
for(int 1 = 0;1 < n;i++)
for(int j = 0;3 < n;j++)
scanf ("%d", &g [i] [J]);
nx = ny = n;
printf ("sd\n",KM());
}

return O;

13. H AU

13.1 SAP AR AR TE A

/*

* SAPHE UEREEAD

* g gm s OTF IR

*/

const int MAXN=1100;
int maze[MAXN] [MAXN];

int gap [MAXN],dis [MAXN],pre[MAXN],cur [MAXN];
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int sap (int start,int end, int nodenum)
{
memset (cur,0,sizeof (cur));
memset (dis, 0,sizeof (dis));
memset (gap, 0, sizeof (gap)) ;
int u=prelstart]=start,maxflow=0,aug=-1;
gap[0]=nodenum;
while (dis[start]<nodenum)
{
loop:
for (int v=cur[u] ;v<nodenum;v++)
if (maze[u] [v] && dis[ul==dis[v]+1)
{
if (aug==-1 || aug>mazelu] [v])aug=mazelu] [V];
prelv]l=u;
u=cur[u]=v;
if (v==end)
{
maxflow+=aug;
for (u=prelu];v!=start;v=u, u=pre [u])
{
maze[u] [v] —=aug;
maze[v] [u]+=aug;
}
aug=-1;
}
goto loop;
}
int mindis=nodenum-1;
for (int v=0; v<nodenum;v++)
if (maze [u] [v]&&mindis>dis[v])
{
cur [ul=v;
mindis=dis[v];
}
if((--gapl[dis[u]])==0)break;
gap[dis[u]l=mindis+1l]++;
u=prelul];
}

return maxflow;

13.2 SAP Al 2
PRER SRR, AT 22 vl F s Rim
/*

*

SAPARFEHEFE 2
R GRS OTF IR
BN flowH A, PR R Fimaze, W] T2 W Ad B

*

*

*/
const int MAXN=1100;
int maze[MAXN] [MAXN];
int gap [MAXN],dis [MAXN],pre[MAXN],cur [MAXN] ;
int flow[MAXN] [MAXN]; //A7H KUiH) 70
int sap (int start,int end, int nodenum)
{
memset (cur, 0, sizeof (cur));
memset (dis, 0,sizeof (dis));
memset (gap, 0, sizeof (gap));
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memset (flow, 0,sizeof (flow) ) ;
int u=prelstart]=start,maxflow=0,aug=-1;
gap [0]=nodenum;
while (dis[start]<nodenum)
{
loop:
for (int v=cur[u] ;v<nodenum;v++)
if (maze [u] [v]-flow[u] [v] && dis[u]l==dis[v]+1)
{
if (aug==-1 ||
aug>maze[u] [v]-flow[u] [v]) aug=maze[u] [v]-flow[u] [V];
prelv]l=u;
u=cur[u]=v;
if (v==end)
{
maxflow+=aug;
for (u=prelu];v!=start;v=u, u=pre [u])
{
flow([u] [v]+=aug;
flow([v] [u] —=aug;
}
aug=-1;
}
goto loop;
}
int mindis=nodenum-1;
for (int v=0; v<nodenum;v++)
if (maze [u] [v]-flow[u] [v]&&mindis>dis[v])
{
cur [u]=v;
mindis=dis[v];
}
if((-—gapldisfu] ])==0)break;
gap[dis[u]l=mindis+1l]++;
u=prelul;
}

return maxflow;

13.3 ISAP B4R JE 3
const int MAXN = 100010; / /5 KAl
const int MAXM = 400010; //ILE i KA
const int INF = O0x3f3f3f3f;
struct Edge
{
int to, next, cap, flow;
}edge [MAXM] ; / /{1 E AEMAXM
int tol;
int head[MAXN];
int gap [MAXN],dep [MAXN],pre[MAXN], cur [MAXN] ;
void init()
{
tol = 0;
memset (head, -1, sizeof (head));
}
/i, g E AN H, W] [ PYAS 2
void addedge (int u,int v,int w, int rw=0)

{
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.to = v;edge[tol] .cap = w;edge[tol].next =
.flow = O;head[u] = tol++;

.to = uyedge[tol] .cap = rw;edge[tol].next
.flow = O;head[v]=tol++;

edge[tol
edge[tol
edge[tol

[
[
[
edge[tol

]
]
]
]
}
JVINSE 'L R R
[/ RS EA R, BN R R
int sap (int start,int end, int N)
{

memset (gap, 0, sizeof (gap)) ;

memset (dep, 0, sizeof (dep)) ;

memcpy (cur,head, sizeof (head)) ;

int u = start;

prefu] = -1;

gap[0] = N;

int ans = 0;

while (dep[start] < N)

{

if (u == end)
{
int Min = INF;

for(int i = preful;i !'= -1; i = prel[edge[i”l].

if (Min > edgel[i] .cap - edge[i].flow)
Min = edge[i].cap - edge[i].flow;
for(int i = preful;i !'= -1; i = prel[edge[i”]l]
{
edge[i] .flow += Min;
edge[i”1l].flow —-= Min;
}
u = start;
ans += Min;
continue;
}
bool flag = false;
int v;
for(int i = curf[u]; 1 !'= -1;1i = edge[i].next)
{
v = edge[i]. to;

head[u];

head[v];

tol)

.tol)

if(edge[i].cap - edge[i].flow && dep[v]+l == deplul])

{
flag = true;
cur[u] = prelv] = 1i;
break;

}
if(flag)
{
u = vy
continue;
}
int Min = N;
for(int i = head[u]; i != -1;i = edge[i].next)

if(edge[i].cap - edge[i].flow && dep[edge[i].to] < Min)

{
Min = depledge[i].to];
curf[u] = i;
}
gap[dep [u] ]--;
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if (!gap[dep[u]]) return ans;

dep[u] = Min+1;
gap [dep [u] ] ++;
if(u != start) u = edgelprelu]”l].to;

}

return ans;

13.4 ISAP+bfs W UH AL+ AL
const int MAXN = 100010; //A4000 5 K H
const int MAXM = 400010; / /10K KAl
const int INF = O0x3f3£f3f3f;
struct Edge
{
int to, next, cap, flow;
Yedge [MAXM] ; / /1T & MAXM
int tol;
int head[MAXN];
int gap [MAXN],dep [MAXN],cur [MAXN] ;
void init()
{
tol = 0;
memset (head, -1, sizeof (head));
}
void addedge (int u,int v,int w,int rw = 0)
{
edge[tol].to = v; edgel[tol].cap = w; edge[tol].flow = 0O;

edge[tol] .next = head[u]; head[u] = tol++;
edge[tol].to = u; edgel[tol].cap = rw; edgel[tol].flow = 0;
edge[tol] .next = head[v]; head[v] = tol++;

}

int Q[MAXN];

void BFS (int start,int end)
{
memset (dep, -1, sizeof (dep)) ;
memset (gap, 0, sizeof (gap)) ;
gap[0] = 1;
int front = 0, rear = 0;
depl[end] = 0;
Qlrear++] = end;
while (front != rear)
{
int u = Q[front++];
for(int i = head[u]; i != -1; i = edge[i] .next)
{

int v = edge[i].to;

if(dep[v] != -1)continue;
Qlrear++] = v;
dep[v] = dep[u] + 1;

gap [dep [v]]++;

}
int S[MAXN];
int sap (int start,int end, int N)

{
BFS (start,end);
memcpy (cur, head, sizeof (head));
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int top = 0;

int u = start;

int ans = 0;
while (dep[start] < N)

{

}

if (u == end)
{
int Min = INF;
int inser;
for(int i = 0;1 < top;i++)
if (Min > edge[S[i]].cap - edge[S[i]].flow)
{
Min = edge[S[i]].cap - edgel[S[i]].flow;
inser = i;
}
for(int 1 = 0;1i < top;i++)
{
edge[S[i]].flow += Min;
edge[S[i]”1].flow -= Min;
}
ans += Min;
top = inser;
u = edge[S[top]”l].to;
continue;
}
bool flag = false;
int v;
for(int i = cur[u]l; 1 !'= -1; i = edge[i].next)
{
v = edgel[i].to;
if (edge[i].cap - edge[i].flow && dep[v]+l == deplul)
{
flag = true;
cur[u] = i;
break;

}

if(flag)

{
S[top++] = curful;
u = v;
continue;

}

int Min = N;

for(int i = head[u]; i != -1; i = edge[i] .next)
if(edge[i].cap - edge[i].flow && depledge[i].to] < Min)
{

Min = depledge[i].to];

cur[u] = 1i;
}
gapldep [u]l]-~;
if (!gap[dep[u]]) return ans;
dep[u] = Min + 1;
gapldep [u]]++;
if(u !'= start)u = edge[S[--top]"1l].to;

return ans;
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14, /DR

TN, SRR B 5 U S8, 4 SRR S 5 BT
HIBECh N, Mg S 0~N-1

const int MAXN 10000;

const int MAXM 100000;

const int INF = O0x3f3f3f3f;

struct Edge
{
int to, next, cap, flow, cost;
}edge [MAXM] ;
int head[MAXN],tol;
int pre [MAXN],dis [MAXN];
bool vis[MAXN];
int N;// W RUSAMEL W RS T M0~N-1
void init(int n)

{

tol = 0;
memset (head, -1, sizeof (head));

}

void addedge (int u,int v,int cap,int cost)

{
edge[tol].to = v;
edge[tol].cap = cap;
edge[tol].cost = cost;
edge[tol].flow = 0;
edge[tol] .next = head[u];
head[u] = tol++;
edge[tol].to = u;
edge[tol].cap = 0;
edge[tol].cost = -cost;
edge[tol].flow = 0;
edge[tol] .next = head|[V];
head[v] = tol++;

}

bool spfa(int s,int t)

{
queue<int>qg;
for(int i = 0;1 < N;i++)

{

dis[i] = INF;
vis[i] = false;
preli] = -1;

}

dis[s] = 0;

vis[s] = true;

g.push(s);

while(!g.empty())
{
int u = g.front();

q.pop () ;
vis[u] = false;
for(int i = head[u]; i != -1;i = edge[i].next)

{

int v = edge[i].to;
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}

if (edge[i].cap > edge[i].flow &&
dis([v] > dis[u] + edge[i].cost )

dis[v] = dis[u] + edge[i].cost;
prel[v] = i;
if(!'vis[v])
{
vis[v] = true;
g.push (v);

}
if (pre[t] == -1l)return false;
else return true;

/ /IRIFIP e i K, costAA It/ N o H
int minCostMaxflow(int s,int t, int &cost)

{

int flow = 0;
cost = 0;
while (spfa(s,t))
{
int Min = INF;
for (int i = pre[t];i != -1;1i = prel[edgel[i”l].to])
{
if (Min > edge[i] .cap - edgel[i].flow)
Min = edge[i].cap - edge[i].flow;
}
for (int i = pre[t];i != -1;1i = prel[edgel[i”l].to])
{
edge[i] .flow += Min;
edge[i”1l].flow —-= Min;
cost += edge[i].cost * Min;
}
flow += Min;
}

return flow;

15. 2-SAT

15.1 Betayh Cnf LIS 205 4y de N D

HDU 1814
const int MAXN = 20020;
const int MAXM = 100010;

struct Edge

{

int to, next;

}edge [MAXM] ;
int head[MAXN], tot;
void init()

{

tot = 0;
memset (head, -1, sizeof (head));
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void addedge (int u,int v)
{
edge[tot].to = v;edge[tot] .next = head[u] ;head[u] = tot++;
}
bool vis[MAXN];//4tibrid, Ntruefnikt
int S[MAXN],top;//t%
bool dfs (int u)
{
if(vis[u”l]) return false;
if (vis[u])return true;

vis[u] = true;
S[top++] = u;
for(int i = head[ul]l;i !'= -1;1i = edge[i].next)

if (!dfs (edge[i].to))
return false;
return true;
}
bool Twosat (int n)
{
memset (vis, false, sizeof (vis));
for(int i = 0;1 < n;i += 2)

{

if(vis[i] || vis[i”1l])continue;
top = 0;
if(!dfs (1))
{
while (top)vis[S[--top]] = false;

if(!dfs (i”1l)) return false;

}
return true;
}
int main()
{
int n,m;
int u,v;
while (scanf ("%d%d", &n, &m) == 2)
{
init();
while (m—-)
{
scanf (" %d%d", &u, &v) ;
u--;v--;
addedge (u,v”™1);
addedge (v,u”l);
}
if (Twosat (2*n))
{
for(int 1 = 0;1 < 2*n;i++)
if(vis[i])
printf ("%d\n",i+1);
}
else printf ("NIE\n");
}

return 0;

15.2 SRS A GRIMEY HRER SMEEMD
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POJ 3648 Wedding
//********** dhhkhkhkk khkkhk khkkkk *kkkx*x*k
//2-SAT  WEIEEYE
const int MAXN = 1010;
const int MAXM = 100010;
struct Edge
{
int to, next;
}edge [MAXM] ;
int head[MAXN], tot;
void init()
{
tot = 0;
memset (head, -1, sizeof (head))
}
void addedge (int u,int v)
{

edge[tot].to = v; edge[tot].next = head[u]; head[u]

}

int Low[MAXN],DFN[MAXN], Stack [MAXN], Belong[MAXN]; //BelongZtZl{fil~scc

int Index, top;

int scc;

bool Instack [MAXN];

int num [MAXN];

void Tarjan(int u)

{
int v;
Low[u] = DEFN[u] = ++Index;
Stack[top++] = u;
Instack [u] = true;

for(int i = head[ul;i != -1;i =

{
v = edge[i]. to;
if( !DFEN[v] )
{
Tarjan(v) ;
if (Low[u] > Low[v])Lo
}

kkkkKk Ak kkk Ak k

’

edge [1] .next)

wl[u] = Low[v];

else if (Instack[v] && Low[u] > DEN[V])

Low[u] = DEN[vV];
}
if (Low[u] == DFN[u])
{
scct++;
do
{
v = Stack[--top];
Instack[v] = false;
Belong[v] = scc;
num[scc]++;
}
while (v != u);

}
bool solvable (int n)//nitii N4,
{

memset (DFN, 0, sizeof (DFN)) ;

SEqEE

S e

memset (Instack, false, sizeof (Instack) ) ;
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memset (num, 0, sizeof (num)) ;
Index = scc = top = 0;
for(int i = 0;1 < n;i++)
if (!DFN[1i])
Tarjan (i) ;
for(int i = 0;1 < n;i += 2)
{
if (Belong[i] == Belong[i”™1])
return false;
}
return true;

}

//******‘k***k****‘k********‘k‘k*******‘k****************

/ /AN SRAT S — U
queue<int>qgl, g2;
vector<vector<int> > dag; //4i /)5 115 ) DAGIK]
char color [MAXN];//4e(f, 'R IEIEFEN
int indeg[MAXN];//A\J¥
int cf [MAXN] ;
void solve (int n)
{
dag.assign(scc+l, vector<int>()) ;
memset (indeg, 0, sizeof (indeq)) ;
memset (color, 0, sizeof (color));
for(int u = 0;u < n;u++)
for(int i = head[ul];i !'= -1;1i = edge[i].next)
{
int v = edge[i].to;
if (Belong[u] != Belong[v])
{
dag[Belong[v]].push back(Belong [u]);
indeg[Belong[u]] ++;

}
for(int i = 0;1i < n;i += 2)
{
cf[Belong[i]] = Belongl[i®l];
cf[Belong[i”1l]] = Belong[i];
}
while(!gl.empty () )gl.pop() ;
while (!g2.empty () )g2.pop() ;
for(int i = 1;1 <= scc;i++)
if (indeg[i] == 0)
gl.push (1) ;
while (!gl.empty())
{
int u = gl.front ();
ql.pop () ;
if (color[u] == 0)

{

color[u] = 'R';
color[cf[u]] = 'B';
}
int sz = dag[u].size();

for(int 1 = 0;1 < sz;i++)
{
indeg(dag(ul] [1]]--;
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if (indeg[dag[ul [1i]] == 0)
gql.push (dag[u] [1]);

int change (char s[])

{

}

int ret = 0;

int i = 0;

while(s[1]>='0"' && s[i]<='9")
{

ret *= 10;
ret += s[i]-'0";
i++;
}
if(s[i] == 'w')return 2*ret;

else return 2*ret+l;

int main()

{

int n,m;
char s1([10],s2[10];
while (scanf ("%d%d", &n, &m) == 2)
{
if(n == 0 && m == 0)break;
init();
while (m--)

{

)

scanf ("%$s%s",sl, s2);
int u = change(sl);
int v = change(s2);
addedge (u™1, v) ;
addedge (v*1,u) ;

}

addedge (1,0) ;

if (solvable(2*n))

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

{

/I EIE—E 2 F|Wicolor [Belong |

if (color[Belong[2*i]]
else printf ("%dh",1i);

if(i < n-1)printf(" ");

else printf ("\n");

}
else printf ("bad luck\n");

}

return 0;

16+ 2 Wy dne /2B R

POJ 3241 KM/ 15 k KL
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const int MAXN = 100010;
const int INF = 0x3f3f3f3f;
struct Point

{

int x,y,1id;
}p[MAXN] ;
bool cmp (Point a, Point b)

{

if(a.x != b.x) return a.x < b.x;

else return a.y < b.y;

}

//BPIREAL, Hy-< KT AR, A y+xds /M)
struct BIT

{

int min val, pos;
void init()

{

}

min val = INF;
pos = —-1;

}bit [MAXN] ;
/AL
struct Edge

{

int u,v,d;
}edge [MAXN<<2] ;
bool cmpedge (Edge a,Edge b)

{

return a.d < b.d;

int tot;
int n;

int F[MAXN];
int find(int x)

if(F[x] == -1) return x;
else return F[x] = find(F[x]);

}

void addedge (int u,int v,int d)

{

edge[tot].u = u;

edge[tot].v = v;
edge[tot++].d = d;

int lowbit (int x)

return x&(-x);

}

void update (int i,int wval, int pos)

{

while(i > 0)

{

if (val < bit[i].min val)
{
bit[i].min val = val;
bit[i].pos = pos;
}
i -= lowbit(i);
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}
int ask(int i,int m)//&UI[1, m] FE/MEALE
{
int min val = INF,pos = -1;
while (i <= m)
{
if(bit[i].min val < min val)
{
min_val = bit[i].min_val;
pos = bit[i] .pos;
}
i += lowbit(1i);
}
return pos;
}
int dist(Point a, Point b)
{
return abs(a.x - b.x) + abs(a.y - b.vy);
}

void Manhattan minimum spanning_tree (int n,Point p[])

{
int a[MAXN], b[MAXN];
tot = 0;
for (int dir = 0; dir < 4;dir++)
{
/ [ AR AR R AR i
if(dir == 1 || dir == 3)
{
for(int i = 0;1 < n;i++)
swap (p[i].x,p[1].y);
}
else if (dir == 2)
{
for(int 1 = 0;1 < n;i++)
pli]l.x = -pli]l.x;
}
sort (p, p+n, cmp) ;
for(int i = 0;1i < n;i++)

ali] = b[i] = plil.y - pli].x;
sort (b, b+tn) ;
int m = unique (b, b+n) - b;

for(int 1 = 1;1 <= m;i++)
bit[i].init();

for(int 1 = n-1 ;1 >= 0;i--)

{
int pos = lower bound (b,b+m,a[i])
int ans = ask(pos,m);
if(ans != -1)

addedge (p[i] .id,plans].id,dist(p[i],plans]));

update (pos,p[i] .x+p[i].y,1);

}
int solve(int k)
{
Manhattan minimum spanning tree (n,p);
memset (F, -1, sizeof (F) ) ;
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sort (edge,edgettot, cmpedge) ;
for(int i = 0;1i < tot;i++)

{

int u = edge[i].u;
int v = edge[i].v;
int t1 = find(u), t2 = find(v);
if(tl !'= t2)
{
Fltl] = t2;
k--;
if(k == 0)return edge[i].d;

}
int main()
{
//freopen ("in.txt","r",stdin);
//freopen ("out.txt","w", stdout) ;
int k;
while (scanf ("%d%d", &n, &k)==2 && n)
{
for(int 1 = 0;1 < n;i++)
{
scanf (" %d%d", &p[i].x, &pli]
pli].id = 1i;
}
printf ("%d\n",solve(n-k));
}

return 0;

17+ — B VT Ay AL

URAL 1099

const int MAXN = 250;

int N; //RIANEL SIS N 1EIN
bool Graph[MAXN] [MAXN];

int Match[MAXN];

-Y) i

bool InQueue [MAXN],InPath[MAXN],InBlossom [MAXN];

int Head,Tail;
int Queue[MAXN];
int Start,Finish;
int NewBase;
int Father [MAXN], Base [MAXN];
int Count;//VLECEL, VERECXIHUECount /2
void CreateGraph ()
{
int u,v;
memset (Graph, false, sizeof (Graph)) ;
scanf (" %d", &N) ;
while (scanf ("%d%d", &u, &v) == 2)
{

Graph[u] [v] = Graph[v][u] = true;
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}

void Push(int u)

{

int

int

}

Queue[Tail] = u;
Tail++;

InQueue [u] = true;

Pop ()

int res = Queue[Head];
Head++;

return res;

FindCommonAncestor (int u,int v)

memset (InPath, false,sizeof (InPath));
while (true)
{
u = Basel[u];
InPath[u] = true;
if (u == Start) break;
u = Father[Match[ul]];
}
while (true)
{
v = Basel[V];
if (InPath[v] )break;
v = Father[Match([v]];
}

return v;

void ResetTrace (int u)

{

}

int v;
while (Base[u] != NewBase)
{
v = Match[u];
InBlossom[Base[u]] = InBlossom[Base[Vv]] = true;
u = Father[v];
if (Base[u] != NewBase) Father[u] = v;

void BloosomContract (int u,int v)

{

NewBase = FindCommonAncestor (u,v);

memset (InBlossom, false,sizeof (InBlossom)) ;
ResetTrace (u) ;

ResetTrace (v) ;

if (Base [u] != NewBase) Father[u] = v;

if (Base[v] != NewBase) Father[v]
for (int tu = 1; tu <= N; tu++)
if (InBlossom[Base [tu] ])
{

uy;

Base[tu] = NewBase;
if (!InQueue[tu]) Push (tu);
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void FindAugmentingPath ()

{
memset (InQueue, false, sizeof (InQueue) ) ;
memset (Father, 0,sizeof (Father)) ;
for(int i1 = 1;1i <= N;i++)

i

1;

Base[i] =
Head = Tail =
Push (Start) ;
Finish = 0;
while (Head < Tail)
{

int u = Pop();
for(int v = 1; v <= N; v++)

if (Graphlul [V] &&

{

(Base[u] != Basel[v]) &&

if((v == Start) || ((Match[v] > 0)
BloosomContract (u,v);

else if (Father([v] == 0)

{

Father[v] = u;
if (Match[v] > 0)
Push (Match[v]);
else
{
Finish = wv;
return;
}
}
}
}
}
void AugmentPath ()
{
int u,v,w;
u = Finish;
while (u > 0)
{
v = Father[ul];
w = Match[v];
Match[v] = u;
Match[u] = v;
u = w;

}
void Edmonds ()
{
memset (Match, 0, sizeof (Match));
for(int u = 1; u <= N; u++)
if (Match[u] == 0)
{
Start =
FindAugmentingPath () ;
if (Finish > 0)AugmentPath();

u;

}
void PrintMatch ()
{

Count = 0;
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for(int u = 1; u <= N;u++)
if (Match[u] > 0)
Count++;
printf ("%d\n",Count) ;
for(int u = 1; u <= N; u+t+)
if (u < Match[ul])
printf ("%d $d\n",u,Matchlul);
}
int main()
{
CreateGraph () ; //#&]
Edmonds () ; / /AT ULAL
PrintMatch () ; / /i VCECACRIPE L
return 0;

18. LCA

18.1 dfs+ST 7ELE S
/*
* LCA (POJ 1330)
* fERSL DRSS + ST
*/
const int MAXN = 10010;
int rmq[2*MAXN]; //xmgBU4l, RTINS 7 5]
struct ST
{
int mm[2*MAXN];
int dp[2*MAXN] [207]; // 5/ IMEAT R T 5
void init(int n)
{
mm[0] = -1;
for(int 1 = 1;1i <= n;i++)
{
mm[i] = ((1&(1i-1)) == O)?mm[i-1]+1:mm[i-1];
dp[i][0] = i;
}
for(int j = 1; j <= mm[n];j++)
for(int 1 = 1; 1 + (1<<3j) - 1 <= n; i++)
dplil[J] = rmg[dp[i][]j-1]1] <
rmg[dp [1+(1<<(3-1))1[3-1112dp[1i][J-1]:dp[i+(1<<(3-1))1[3-11;
}
int query(int a,int b)//7ftifl[a,b] 2/ ML Fhr
{
if(a > b)swap(a,b);
int k = mm[b-a+1];
return rmgldplal [k]] <=
rmg[dp[b-(1<<k)+1][k]]?dpla] [k] :dp[b-(1<<k)+1] [k];
}
}i
/ /LI E R E S
struct Edge
{
int to, next;
}i
Edge edge[MAXN*2] ;
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int tot,head [MAXN];

int F[MAXN*2];//BREDFH, Hidesm iy, K h2xn-1, FhrALITR
int P[MAXNI;//P[i]&Rmi7Era— I E
int cnt;

ST st;
void init()
{
tot = 0;
memset (head, -1, sizeof (head));
}
void addedge (int u,int wv) //IiL, JCRL T E NI
{
edge[tot]
edge[tot] .next = head[u];
head[u] = tot++;

.to = v;

}
void dfs (int u,int pre,int dep)

{

Fl++cnt] = u;

rmg[cnt] = dep;

P[u] = cnt;

for(int i = head[u];i != -1;i = edge[i].next)

{
int v = edge[i].to;
if (v == pre) continue;
dfs(v,u,deptl);
Fl++cnt] = u;
rmglcnt] = dep;

}
void LCA init(int root,int node_num)//#rHILCAHT WAL
{
cnt = 0;
dfs (root,root,0);
st.init (2*node num-1) ;
}
int query lca(int u,int v)//fiifju, viflcadi'’y
{
return F[st.query (P[ul],P[v])];
}
bool flag[MAXN];
int main()
{
int T;
int N;
int u,v;
scanf ("%d", &T) ;
while (T--)
{
scanf (" 3d", &N) ;
init();
memset (flag, false,sizeof (flag)) ;
for(int 1 = 1; 1 < N; i++)
{
scanf (" %d%d", &u, &v) ;
addedge (u, V) ;
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addedge (v, u) ;
flag[v] = true;
}

int root;

for(int 1 = 1; 1 <= N;i++)
if(!'flagfi])
{
root = 1i;
break;

}
LCA init(root,N);
scanf (" %d%d", &u, &v) ;
printf ("%d\n",query lca(u,v));
}

return 0;

18.2 # 4k Tarjan 5vk
/*
* POJ 1470
g th— R B, o)
iy e A 2 S RS s IR ICE

*

*

*/

/*

* LCAEZH L, Tarjan

* JIRFEO (n+Q) ;

*/

const int MAXN = 1010;

const int MAXQ = 500010;// iyt KfE

/ /IR S)
int F[MAXN];/ /i 2060 -1
int find (int x)
{
if(F[x] == -1)return x;
return F[x] = find(F[x]);
}
void bing(int u,int v)
{
int tl = find(u);
int t2 = find(v);
if(tl !'= t2)
Fltl] = t2;
}
//********** kkhkkkhkk kkhkkhkk khkkk*k
bool vis[MAXN];//Vjllkrid
int ancestor [MAXN];//fH%
struct Edge
{
int to, next;
}edge [MAXN*2] ;
int head[MAXN], tot;
void addedge (int u,int v)

{

edge[tot].to = v;
edge[tot] .next = head[u];
head[u] = tot++;
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struct Query
{
int g,next;
int index;//#& %
}query [MAXQ*2];
int answer [MAXQ];//Aififil /oAl L, FNhro~0-1
int h[MAXQ];
int tt;
int Q;

void add _query (int u, int v, int index)

{

query[tt]. v
query[tt]. ext = hlu];
query[tt].index = index;
hlu] = tt++;

query[tt]. = uy
query[tt]. next = hiv];
query[tt].index = index;
hiv] = tt++;

void init()
{
tot = 0;
memset (head, -1, sizeof (head));
tt = 0;
memset (h, -1, sizeof (h));
memset (vis, false, sizeof (vis));
memset (F, -1, sizeof (F) ) ;
memset (ancestor, 0, sizeof (ancestor));

void LCA (int u)
{

ancestor[u] = u;
vis[u] = true;
for(int 1 = head[u];i != -1;1i = edge[i].next)

{
int v = edge[i].to;
if (vis[v])continue;
LCA (V) ;
bing(u, v);
ancestor([find(u)] = u;
}
for(int i = hlu];i != -1;i = query[i].next)
{
int v = query([i].qg;
if(vis[v])

{

answer [query[i].index] = ancestor[find(v

bool flag[MAXN];
int Count num[MAXN];
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int main()
{
int n;
int u,v,k;
while (scanf ("%d", &n) == 1)
{
init();
memset (flag, false,sizeof (flag)) ;
for(int 1 = 1;1i <= n;i++)
{
scanf ("%d: (5d)", &u, &k) ;
while (k--)
{
scanf ("%d", &v) ;
flag[v] = true;
addedge (u, V) ;
addedge (v,u) ;

}
scanf ("%d", &Q) ;
for(int 1 = 0;1 < Q;i++)
{
char ch;
cin>>ch;
scanf ("%d %d)", &u, &v) ;
add query(u,v,1i);
}

int root;

for(int 1 = 1;1 <= n;i++)
if(!'flagfi])
{
root = 1i;
break;

}
LCA (root);
memset (Count num, 0, sizeof (Count num));
for(int 1 = 0;1 < Q;i++)

Count num[answer[i]]++;
for(int 1 = 1;1i <= n;i++)

if (Count num([i] > 0)

printf ("$d:%d\n", i,Count num[i]);
}

return O;

18.3 LCA fitiiik
/*
* POJ 1330
* LCA fEZRHL
*/
const int MAXN = 10010;
const int DEG = 20;

struct Edge
{

int to, next;
}edge [MAXN*2 ] ;
int head[MAXN],tot;

117 /152 ACM B AR

kuangbin



¥ R2E ACM AR by kuangbin

void addedge (int u,int v)
{
edge[tot]
edge[tot] .next = head[u];
head[u] =
}
void init()
{
tot = 0;
memset (head, -1, sizeof (head));
}
int fa[MAXN] [DEG];//fali] []1FRE5 10582 342G
int deg[MAXN];//iRJE44]

void BFS (int root)
{
queue<int>que;
deg[root] = O;
fal[root][0] = root;
que.push (root);
while (! que.empty())
{
int tmp = que.front() ;

que.pop () ;
for(int 1 = 1;i < DEG;i++)
faltmp] [1] = falfaltmp] [1-1]]1[1i-1];
for(int i = head[tmp]; i != -1;i = edge[i].next)

{
int v = edge[i].to;
if (v == fa[tmp] [0])continue;
deg[v] = degl[tmp] + 1;
fa[v][0] = tmp;
que.push (v) ;

int LCA (int u,int v)

if (deg[u] > deg[v])swap(u,Vv);
int hu = deg[u], hv = degl[v];
int tu = u, tv = v;

for (int det = hv-hu, i = 0; det ;det>>=1, i++)

if (dets&l)
tv = fal[tv][i];
if(tu == tv) return tu;

for (int i = DEG-1; i >= 0; 1i--)
{

if(faltu] [1] == fal[tv]I[i])
continue;

tu = fal[tul[i];

tv = faltv][i];

}
return faltu] [0];
}
bool flag[MAXN];
int main()
{
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int T;

int n;

int u,v;

scanf ("%d", &T) ;

while (T--)

{
scanf ("%d", &n) ;
init();

memset (flag, false,sizeof (flag)) ;
for(int i = 1;i < n;i++)

{

scanf (" %d%d", &u, &Vv) ;

addedge (u, V) ;
addedge (v, u) ;

flag[v] = true;

}

int root;

for(int 1 = 1;1i <= n;i++)
if(!'flag[i])
{
root = 1i;
break;
}
BFS (root);

scanf (" %d%d", &u, &Vv) ;
printf ("%d\n",LCA (u,v));

}

return 0;

T

1. FEAPREY

1.1 Point 3& X
const double eps = 1le-8;

const double PI = acos(-1.0);

int sgn (double x)
{

if (fabs (x) < eps) return 0;

if(x < 0)return -1;
else return 1;
}
struct Point
{
double x,y;
Point () {}
Point (double x,double

_vy)

Point operator - (const Point &b)const

{

return Point (x - b.x,y - b.y);
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}i

}
/7 XA
double operator ”~ (const Point &b)const
{

return x*b.y - y*b.x;
}
/ /R
double operator * (const Point &b)const
{

return x*b.x + y*b.y;
}
/BRI RERE MR GV |, Jox, yIAEfL
void transXY (double B)
{

double tx = x,ty = y;

X = tx*cos(B) - ty*sin(B);

B)

y = tx*sin( + ty*cos (B);

1.2 Line E X

struct Line

{

}i

Point s,e;
Line () {}
Line (Point _s,Point _e)

/ /P LA SRAE R
[IFEAMERORORELES, AR AT, HORRHIAL, 224
[/ REHAME 20, RS AHE N
pair<int,Point> operator & (const Line &b)const
{
Point res = s;
if(sgn((s-e) " (b.s-b.e)) == 0)
{
if(sgn((s-b.e)” (b.s-b.e)) == 0)
return make pair(0,res);//Hf
else return make pair(l,res);// 11T
}
double t = ((s-b.s)”(b.s-b.e))/ ((s-e)*(b.s-b.e));
res.x += (e.x-s.x)*t;
res.y += (e.y-s.y)*t;
return make pair (2,res);

1.3 P A

/ /> 5 5 1) B
double dist(Point a,Point b)

{

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

1.4 KW LB
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/ /I BRTAE
bool inter(Line 11,Line 12)
{

return

max (ll.s.x,1l.e.x) >= min(12.s.x,12.e.x) &&

max (12.s.x,12.e.x) >= min(ll.s.x,1ll.e.x) &&

max(ll.s.y,ll.e.y) >= min(l2.s.y,12.e.y) &&

max(1l2.s.y,12.e.y) >= min(ll.s.y,1ll.e.y) &&
sgn((12.s-11.e)"(1ll.s-11.e))*sgn((l2.e-11l.e)"(1ll.s-11l.e)) <= 0 &&
sgn((ll.s-12.e)"(1l2.s-12.e))*sgn((ll.e-12.e)"(1l2.5-12.e)) <= 0;

1.5 JIWr: HEFZBANAL
/ /FIT AL B A
bool Seg_inter_line(Line 11,Line 12) //JIKiHZ1 1 MIZER12 /8 AHAE
{
return sgn((1l2.s-11.e)”(ll.s-11.e))*sgn((l2.e-11.e)"(1ll.s-11l.¢e))

1.6 RE|HZEEE
/BN H LR
/ /IR g result, o 2 H 2 B 1 o
Point PointTolLine (Point P, Line L)
{
Point result;
double t = ((P-L.s)*(L.e-L.s))/ ((L.e-L.s)*(L.e-L.s));
result.x = L.s.x + (L.e.x-L.s.x)*t;
result.y = L.s.y + (L.e.y-L.s.y)*t;
return result;

1.7 RS BUE S
/) BB IR
/ /3 [F] R B2 B a1 A
Point NearestPointToLineSeg (Point P, Line L)
{

Point result;

double t = ((P-L.s)*(L.e-L.s))/ ((L.e-L.s)*(L.e-L.s));

if(t >= 0 && t <= 1)

{

result.x = L.s.x + (L.e.x - L.s.x)*t;

L.s.y + (L.e.y - L.s.y)*t;

result.y

}
else

{
if (dist (P,L.s) < dist (P,L.e))
result = L.s;
else result = L.e;
}

return result;

1.8 WHZLIEMN
AR E SN AL
// W95 A 0~n-1
double CalcArea (Point p[],int n)

{
double res = 0;
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for(int i = 0;1 < n;i++)
res += (p[i]l"p[(i+1)%n])/2;
return fabs (res);

1.9 HWrmifEge B b
//* P AR B E
bool OnSeg (Point P,Line L)

{
return
sgn((L.s-P)" (L.e-P)) == 0 &&
sgn((P.x - L.s.x) * (P.x - L.e.x)) <= 0 &&
sgn((P.y - L.s.y) * (P.y - L.e.y)) <= 0;
}

1.10 HWrsAfE N Z LB N
/W AR 2B N
/) BTG AN AL, T ELR R Can SR T L LT <0 >0)
// 35975 : 0~n-1
/ /iR [ :
/ /-1 BAENZ AL
//0: mAEMN 2R E
//1: AR 2T

int inConvexPoly (Point a,Point p[],int n)

{
for(int 1 = 0;1i < n;i++)
{
if(sgn((pl[il-a)”~(p[(i+l)%n]-a)) < 0)return -1;
else if (OnSeg(a,Line(pl[il]l,p[(i+1l)%n])))return O;
}
return 1;
}

111 AW R ZIAEN
/I AR R 2 LTE N
/I, poly [T R E KN T45T 3, Mm% 5 0~n-1
/ /IR[EIE
/ /=1 mAE ZTAIE A
//0: AR Z TR I
//1: AR ZILTEA
int inPoly (Point p,Point polyl[],int n)
{
int cnt;
Line ray,side;
cnt = 0;
ray.s = p;
ray.e.y = p.y;
ray.e.x = -100000000000.0;//-INF, V& IUE 7 117

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

{

side.s = polyl[i];
side.e = poly[(i+1)%n];
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if (OnSeg(p,side)) return 0;

//IASPATRIAN 1
if(sgn(side.s.y - side.e.y) == 0)

continue;

if (OnSeg(side.s,ray))
{

if (sgn(side.s.y - side.e.y) > 0)cnt++;

}
else if (OnSeg(side.e, ray))

{

if (sgn(side.e.y - side.s.y) > 0)cnt++;

}
else if (inter(ray,side))
cnt++;

}
if(cnt % 2 == 1)return 1;

else return -1;

1.12 AW 2 E
/ /BT, 2 TR
/) VLS
// RURT LU MGURT B4 At AT DU I 25
/ /RIS S 1~n-1
bool isconvex (Point poly[],int n)
{
bool s[3];
memset (s, false, sizeof (s));
for(int 1 = 0;i < n;i++)

{

slsgn( (poly[(i+l)%n]-poly[i])" (poly[(i+2)%n]-poly[i]) ) +1]

if(s[0] && s[2])return false;
}

return true;

2.

/*
* SR, GrahamB vk
* SRS 0~n-1
* kAL R stack [0~ top-1]1 AN ALY 5
*/
const int MAXN = 1010;
Point 1ist[MAXN];
int Stack[MAXN],top;
/ /AR T 1ist (0] AR AT
bool _cmp (Point pl,Point p2)
{
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}

double tmp = (pl-1list[0])”" (p2-1ist([0]);
if (sgn(tmp) > 0)return true;

else if (sgn(tmp) == 0 && sgn(dist(pl,list[0])

return true;
else return false;

void Graham(int n)

{

Point p0;

int k = 0;

p0 = 1ist[0];

/ /3R I AN R

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

{

if( (pO.y > list[il.y) || (pO.y == list[i].y && pO.x > list[i]

{
p0 = list[i];
k

= 1i;

}
swap (list[k],1list [0]) ;
sort (list+1l, list+n, cmp);

if(n == 1)

{
top = 1;
Stack([0] = 0;
return;

}

if(n == 2)

{
top = 2;
Stack([0] = 0;
Stack([1l] = 1;
return ;

}

Stack[0] = 0;

Stack[l] = 1;

top = 2;

for(int i = 2;1 < n;i++)
{
while(top > 1 &&

- dist(p2,1ist[0]))

<= 0)

.x) )

sgn((list[Stack[top-1]]-1list[Stack[top-2]])"(list[i]-list[Stack[top-2]])) <=

0)

EN

top--;
Stack([top++] = i;

ST BT 2% (HDU 1007)

#include <stdio.h>
#include <string.h>

#include <algorithm>

#include <iostream>
#include <math.h>
using namespace std;
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const double eps = le-6;
const int MAXN = 100010;
const double INF = 1e20;
struct Point
{

double x,y;
}i
double dist (Point a,Point b)
{

return sqrt((a.x-b.x) *(a.x-b.x) + (a.y-b.y)*(a.y-b.y));

}
Point p[MAXN];
Point tmpt [MAXN];
bool cmpxy (Point a,Point b)
{
if(a.x != b.x)return a.x < b.x;
else return a.y < b.y;
}
bool cmpy (Point a,Point b)
{
return a.y < b.y;
}
double Closest Pair(int left,int right)
{
double d = INF;
if (left == right) return d;
if (left + 1 == right)
return dist(p[left],plright]);
int mid = (left+right)/2;
double dl = Closest Pair(left,mid);

double d2 = Closest Pair(mid+l, right);
d = min (d1,d2);
int k = 0;

for(int 1 = left;i <= right;i++)
{
if (fabs (p[mid].x - p[i]l.x) <= d)
tmpt [k++] = pl[i];
}
sort (tmpt, tmpt+k, cmpy) ;
for(int i = 0;1 <k;i++)

{

for(int j = i+1;3 < k && tmpt[j].y - tmpt[i].y < d;j++)

{
d = min(d,dist(tmpt[i],tmpt([j]));

}
return d;
}
int main()
{
int n;
while (scanf ("%d", &n)==1 && n)
{
for(int 1 = 0;1 < n;i++)
scanf ("$1f51f",&pli].x,&pl[1i].y)
sort (p, ptn, cmpxy) ;
printf ("$.21f\n",Closest Pair(0,n-1)/2);
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4.

return 0;

Jigke 52

4.1 SRARN-I et % (POJ 2187 Beauty Contest)

struct Point

{

}:

int x,y;
Point(int x = 0,int y
{

X = X7V = N2

Point operator -(const Point &b)const

{

return Point (x - b.x,

}

y - b.y);

int operator “* (const Point &b)const

{

return x*b.y - y*b.x;

}

int operator * (const Point é&b)const

{
return x*b.x + y*b.y;
}
void input ()
{
scanf (" %d%d", &x, &vy) ;

/ /BRIy
int dist2 (Point a,Point b)

{

}

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

J ) xrxxokx TYEITAL L np Rk kxR ok kok koK

const int MAXN = 50010;

Point 1list[MAXN];
int Stack[MAXN],top;

bool _cmp(Point pl,Point p2)

{

int tmp = (pl-1list[0])"(p2-1ist[0]);

if (tmp > 0)return true;
else if (tmp == 0 && dist2(pl,list[0])

return true;

else return false;
}
void Graham(int n)
{

Point pO0;

int k = 0;

p0 = 1ist[0];

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

if(p0.y > list[i].y

{
p0 = list[i];

[l (pO.y == list[i].y && p0.x > list[i].x))
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k = 1;
}
swap (list[k],1list [0]) ;
sort (list+1l, list+n, cmp);
if(n == 1)
{
top = 1;
Stack[0]
return;

Il
o
~.

}
if(n == 2)
{
top = 2;
Stack[0] = 0; Stack[l] = 1;
return;
}
Stack[0] = 0; Stack[l] = 1;
top = 2;
for(int i = 2;1 < n;i++)
{
while(top > 1 &&

((list[Stack[top-1]]-list[Stack[top-2]])" (list[i]-1list[Stack[top-2]1))
top—-;
Stack([top++] = 1i;

}
[/ BERR5E, SR RN EE B~ 7 ) d K AE
int rotating_calipers (Point p[],int n)

{

int ans = 0;
Point wv;
int cur = 1;

for(int i = 0;1 < n;i++)
{
v = pli]l-pl(i+l) %n];
while ((v" (p[ (cur+l)%n]-plcur])) < 0)
cur = (cur+l)%$n;

<= 0)

ans = max(ans,max(dist2(p[i],plcur]) ,dist2(pl[ (i+1l)%n],pl (cur+l)snl]l)));

}

return ans;
}
Point p [MAXN];
int main()
{
int n;
while (scanf ("%d", &n) == 1)
{
for(int i = 0;1 < n;i++)1list[i] .input();
Graham(n) ;
for(int i = 0;1 < top;i++)pl[i] = list[Stack[i]];
printf ("%d\n",rotating calipers (p,top));
}

return 0;

4.2 KA SRR K = AIE
02 A e R USRS N DA
int rotating_calipers (Point p[],int n)
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int ans = 0;
Point v;
for(int i = 0;1 < n;i++)

{

int j = (i+1)%n;
int k = (j+1)%n;
while(j != 1 && k != 1)

ans = max(ans,abs((p[Jj]l-p[i]) " (plk]l-pl[i]))):

while( ((p[il-p[J])"(p[(k+1)%n]-pl[k])) < 0 )
k = (k+1)%n;
J = (3+1)%n;

}

return ans;
}
Point p[MAXN];
int main()

{

int n;
while (scanf ("%d", &n) == 1)
{

if(n == -1)break;

for(int i = 0;1 < n;i++)list[i] .input();

Graham(n) ;

for(int i = 0;1 < top;i++)pl[i] = list[Stack[i]];

printf ("%.2f\n", (double)rotating calipers (p,top)/2) ;
}

return 0;

4.3 KM Al /N R A (POJ 3608)
const double eps = le-8;
int sgn (double x)
{
if (fabs (x) < eps) return 0;
if(x < 0)return -1;
else return 1;
}
struct Point
{
double x,y;
Point (double x = 0,double y = 0)

Point operator -(const Point &b)const

{

return Point (x - b.x, y - b.y);

}

double operator # (const Point &b)const

{

return x*b.y - y*b.x;

}

double operator * (const Point &b)const

{

return x*b.x + y*b.y;
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}
void input ()

{

scanf ("%$1f%1f’

}i

struct Line

{
Point s,e;
Line () {}

', EX,&Y)

Line(Point s,Point e)

}i
/ /W55 DI

double dist (Point a,Point b)

{

return sqrt( (a-b)

}

*(a=-b));

// S B B RE B, R (Rl B2k B AT (1)
Point NearestPointToLineSeg (Point P, Line L)

{
Point result;
double t = ( (P-L.
if(t >=0 && t <=
{

result.x = L.s.x + (L.e.x - L.s.x)*t;

result.y

}

else

{
if (dist (P,L.s)

result = L.

else result =
}

return result;

/*
* SR, Graham$ivk
* YRS 0~n-1

L.s.y + (L.e.y - L.s.y)*t;

< dist (P,L.e))
Sy
L.e;

* AR A R stack [0~top-11 AL K405

*/

const int MAXN = 10010;

Point 1ist[MAXN];
int Stack[MAXN],top;

/ /ST 1ist (0] AR AR
bool _cmp (Point pl,Point p2)

{

double tmp = (pl-

1list [0]) " (p2-1ist[0]);

if (sgn(tmp) > 0)return true;

else if (sgn (tmp)
return true;

== 0 && sgn(dist(pl,list[0])

else return false;

}
void Graham (int n)

{
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Point p0;
int k = 0;
p0 = 1list[0];
/ /B NI —AN
for(int i1 = 1;1 < n;i++)
{
if( (pO.y > list[il.y) || (pO0.y == list[i].y && pO.x > list[i].x) )
{
p0 = list[i];
k

= 1i;

}
swap (list[k],1list [0]) ;
sort (list+1, list+n, cmp);

if(n == 1)

{
top = 1;
Stack[0] = 0;
return;

}

if(n == 2)

{
top = 2;
Stack[0] = 0;
Stack[1l] = 1;
return ;

}

Stack[0] = 0;

Stack[1l] = 1;

top = 2;

for(int 1 = 2;1 < n;i++)
{
while (top > 1 &&
sgn((list[Stack[top-1]]-1list[Stack[top-2]])"(list[i]-1list[Stack[top-2]1])) <=
0)
top--;
Stack([top++] = i;

}
// mpORIZ Blolp2 RS
double pointtoseg (Point p0,Point pl, Point p2)
{
return dist (p0,NearestPointToLineSeqg (p0,Line(pl,p2))):;
}
/ /AT E BrpOp 1 Flp2p 3 1 i 25
double dispallseg (Point p0O,Point pl, Point p2,Point p3)
{
double ansl = min (pointtoseg(p0,p2,p3),pointtoseg(pl,p2,p3)):;
double ans2 = min (pointtoseg(p2,p0,pl),pointtoseg(p3,p0,pl));
return min(ansl,ans2) ;
}
/ /138 ala2 b 12 M7 H X &
double Get_angle(Point al, Point a2,Point bl,Point b2)
{
return (a2-al)”(bl-b2);
}
double rotating calipers(Point p[],int np,Point g[],int nq)
{
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int sp = 0, sqg = 0;
for(int 1 = 0;1i < np;i++)
if (sgn(pl[i].y - plspl.y) < 0)
sp = i;
for(int 1 = 0;1i < ng;i++)
if(sgn(qlil.y - alsql.y) > 0)
sq = 1i;
double tmp;
double ans = dist (plspl,qgqlsql):;
for(int i = 0;1 < np;i++)

{

while (sgn(tmp = Get_angle(pl[spl,pl(sp+l)%npl,qlsql, gl (sq+l)%ngl)) < 0)

sq = (sg+l)%ng;
if (sgn(tmp) == 0)

ans = min(ans,dispallseg(p[sp],pl(sp+l)%npl,qlsql,ql(sg+l)%nqgl));
else ans = min(ans,pointtoseg(glsql,plspl,pl(sptl)%npl)) ;

sp = (sp+l)%np;
}
return ans;

}

double solve (Point p[],int n,Point g[],int m)

{

return min(rotating calipers(p,n,q,m),rotating calipers(q,m,p,n)) ;

}
Point p[MAXN],q[MAXN] ;
int main()

{

int n,m;
while (scanf ("%d%d", &n, &m) == 2)
{

if(n == 0 && m == 0)break;

for(int i = 0;1 < n;i++)
list[i] .input();

Graham(n) ;

for(int i = 0;1 < top;i++)
pli] = list[i]:

n = top;

for(int i = 0;1 < m;i++)
list[i] .input();

Graham (m) ;

for(int i = 0;1i < top;i++)
qli] = list[i];

m = top;

printf ("%$.4f\n", solve (p,n,q,m)) ;

}

return 0;

5. P HAS

5.1 - V[ AR (from UESTC)

const double eps = 1le-8;
const double PI = acos(-1.0);
int sgn (double x)
{
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if (fabs (x) < eps) return 0;
if(x < 0) return -1;
else return 1;
}
struct Point
{
double x,y;
Point () {}
Point (double x,double )

Point operator - (const Point &b)const
{

return Point(x - b.x, y - b.vy);
}
double operator ” (const Point &b)const
{

return x*b.y - y*b.x;
}
double operator * (const Point &b)const
{

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

}i
struct Line
{
Point s,e;
double k;
Line () {}
Line (Point _s,Point e)
{
s = _s; e= e;
k = atan2(e.y - s.y,e.x - s.X);
}
Point operator &(const Line &b) const

{

Point res = s;

double t = ((s - b.s)"(b.s - b.e))/((s - e)*(b.s - b.e));

res.Xx += (e.x - sS.xX)*t;
res.y +t= (e.y - s.y)*t;
return res;

}i
/IS, EEI AR i ARERAT R IX 5k
bool HPIcmp (Line a,Line b)
{
if (fabs(a.k - b.k) > eps)return a.k < b.k;
return ((a.s - b.s)"(b.e - b.s)) < 0;
}
Line Q[110];
void HPI (Line line[], int n, Point res[], int &resn)
{
int tot = n;
sort (line,line+n, HPIcmp) ;
tot = 1;
for(int 1 = 1;1i < n;i++)
if (fabs (line[i].k - line[i-1].k) > eps)
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line[tot++] = line[i];
int head = 0, tail = 1;
Q[0] = line[O0];
Qf[1] line[1];
resn = 0;

for(int 1 = 2; 1 < tot; i++)

{

if (fabs ((Q[tail].e-Q[tail]l.s)”(Q[tail-1].e-Q[tail-1].s))

fabs ((Q[head] .e-Q[head] .s) " (Q[head+1].e-Q[head+1l].s))

return;

while (head < tail && (((Q[tail]l&Q[tail-1])

line[i] .s)”(line[i].e-1line[i].s)) > eps)

tail--;
while (head < tail && (((Qlhead] &Q[head+1])
line[i] .s)”(line[i].e-1line[i].s)) > eps)
head++;
Q[++tail] = line[i];
}
while (head < tail && (((Q[tail]lé&Q[tail-1])
Q[head] .s) " (Q[head] .e-Q[head].s)) > eps)
tail--;
while (head < tail && (((Q[head] &Q[head-11)

Qltail]l.s)”(Q[tail]l.e-Q[tail]l.e)) > eps)
head++;
if(tail <= head + 1)return;
for(int i = head; i < tail; i++)
res[resn++] = Q[i]&Q[1+1];
if (head < tail - 1)
res|[resn++] = Qlhead] &Q[tail];

5.2 WP AR 5k
POJ 1750
const double eps = 1le-18;
int sgn (double x)
{
if (fabs (x) < eps) return 0;
if(x < 0)return -1;
else return 1;
}
struct Point
{
double x,y;
Point () {}
Point (double x,double )

Point operator - (const Point &b)const
{
return Point(x - b.x, y - b.y);
}
double operator ”~ (const Point &b)const
{
return x*b.y - y*b.x;
}
double operator * (const Point &b)const

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

}i

AR ESUBATEA
double CalcArea (Point p[],int n)

{

double res
for(int i1 = 0;1 < n;i++)
(plil"pl[(i+1)%n]);

res +=

= 0;

return fabs (res/2);

}

/PN, S HE TR

void Get_equation (Point pl,Point p2, double &a,double &b, double &c)

a =p2.y - pl.y;

b=pl.x - p2.%;

c =p2.x*pl.y - pl.x*p2.y;

//3RAE A
Point Intersection(Point pl,Point p2,double a,double b,double c)

{

}

double u = fabs(a*pl.x + b*pl.y + c);
double v = fabs(a*p2.x + b*p2.y + c);
Point t;

t.x = (pl.x*v + p2.x*u)/ (utv);

t.y = (pl.y*v + p2.y*u)/ (u+v);

return t;

Point tp[1107];

void Cut (double a,double b,double c, Point p[],int &cnt)

{

int tmp = 0;
for(int 1 = 1;1i <= cnt;i++)
{

VA= ip=xiv v R i Py

if(a*p[i].x + b*p[i]l.y + ¢ < eps)tpl[++tmp]

else

{

if(a*p[i-1].x + b*p[i-1].y + c < -eps)

}

for (int

tp[++tmp] = Intersection(p[i-1],pli]l,a,b,c);

if(a*p[i+l].x

tp[++tmp]

+ b*p[i+l].y + c < -eps)
= Intersection(p([i],pl[i+l],a,b,c);

i=1;1 <= tmp;i++)

pli]l = tplil;
pl[0] = pltmp];
pltmp+1l] = p[1];
cnt = tmp;

}

double V[110],U[110],W[110];

int n;

const double INF = 100000000000.0;

Point p[110

1

bool solve (int id)

{
pll] =
pl2]

Point (0,0) ;
Point (INF, Q) ;
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pl(3] = Point (INF, INF) ;
pl4] = Point (0, INF);
pl0] = pl4];
p[5] = pll];
int cnt = 4;
for(int i = 0;1 < n;i++)
if(i !'= id)
{
double a = (V[i] - V[id])/(V[i]1*V[id]);
double b = (U[i] - U[id])/ (U[i]*U[id]);
double ¢ = (W[i] - W[id])/ (W[i]*W[id]);
if(sgn(a) == 0 && sgn(b) == 0)
{
if(sgn(c) >= 0)return false;
else continue;
}
Cut(a,b,c,p,cnt);
}
if (sgn(CalcArea(p,cnt)) == 0)return false;

else return true;
}
int main()
{
while (scanf ("%d", &n) == 1)

{

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

; <
scanf ("$1£31£31€f",&V[i],&U[1],&W[1]) ;
for(int 1 = 0;1 < n;i++)
{

if (solve (1)) printf ("Yes\n");

else printf ("No\n");

}

return 0;

6. —RUOKBLOARSR (MBS

/ /3L = ORI AR AR

Point waixin (Point a, Point b,Point c)

{
double al = b.x - a.x, bl = b.y - a.y, cl = (al*al + bl*bl)/2;
double a2 = ¢c.x - a.x, b2 (a2*a2 + b2*b2)/2;
double d = al*b2 - a2*bl;
return Point (a.x + (cl*b2 - c2*bl)/d, a.y + (al*c2 =-a2*cl)/d);

c.y - a.y, c2
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B

1. K _EFFF 341 O(nlogn)

const int MAXN=500010;
int a[MAXN], b[MAXN];

/T BRI A, S nun>b[i-11 JF Hnum<b (1], HFHnumfU¥b 1]
int Search (int num,int low,int high)

{

}

int mid;
while (1l ow<=high)

{

}

mid=(low+high) /2;
if (num>=b[mid]) low=mid+1l;
else high=mid-1;

return low;

int DP(int n)

{

/*
*
*/

struct BigInt

{

int i,len,pos;
b[l]=all];
len=1;

for (i=2;i<=n;i++)

{

}

if (a[il>=b[len]) //WiHa (1] bbb [ 1204 &R K H 46 A 215 i B o]

{

len=len+1;
b[len]l=ali]l;

}
else//H
{

ORI [ R P R

pos=Search(al[i], 1,1len);

blpos]=ali];

return len;

i, SRR A

const static int mod = 10000;

Atai] KIAALE I Hiba [1] BACXAM &
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const static int DLEN = 4;
int a[600],1len;
BigInt ()
{
memset (a, 0,sizeof (a)) ;
len = 1;
}
BigInt (int v)
{
memset(a,0,sizeof (a)) ;
len = 0;
do
{
al[len++] = v%mod;
v /= mod;
lwhile (V) ;
}
BigInt (const char s[])
{
memset(a,0,sizeof (a)) ;
int L = strlen(s);
len = L/DLEN;
if (L$DLEN) len++;

int index = 0;
for(int 1 = L-1;1i >= 0;i -= DLEN)
{

int t = 0;

int k = i - DLEN + 1;

if(k < 0)k = 0;

for(int j = k;j <= 1i;3++)
t =t*10 + s[3J] - '0';

alindex++] = t;

}
BigInt operator + (const BigInt &b)const
{

BigInt res;

res.len = max(len,b.len);

for(int 1 = 0;1 <= res.len;i++)
res.al[i] = 0;
for(int 1 = 0;1 < res.len;i++)
{
res.al[i] += ((i < len)?a[i]l:0)+((i < b.len)?b.afi]l:0);
res.a[i+1l] += res.al[i]/mod;
res.al[i] %= mod;
}
if (res.a[res.len] > 0)res.len++;
return res;
}
BigInt operator * (const BigInt &b)const
{
BigInt res;
for(int 1 = 0; 1 < len;i++)
{
int up = 0;
for(int j = 0;J < b.len;j++)
{
int temp = a[i]l*b.alj] + res.al[i+j] + up;
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res.al[i+j] = temp%mod;
up = temp/mod;
}

if(up !'= 0)
res.ali + b.len] = up;
}
res.len = len + b.len;
while(res.a[res.len - 1] == 0 &&res.len > l)res.len--;

return res;
}
void output()
{
printf ("%d",allen-1]);
for(int 1 = len-2;i >=0 ;i--)
printf ("%04d",al[i])
printf ("\n") ;

}i
2. SEAERGE

HDU 1134 R-RHFF=4L
#include <iostream>
#include <stdio.h>
#include <algorithm>
#include <string.h>
using namespace std;
/*

* SEA KR

* fiitlicin>>a

* #itHa.print () ;

* VERRXANMMAAG AZ)EFATF0R, WG R char B, LTS

*/

#define MAXN 9999
#define MAXSIZE 1010
#define DLEN 4

class BigNum

{

private:
int a[5001; //ATLAFEHIOCE A 2L
int len;

public:
BigNum() {len=1;memset (a, 0, sizeof(a));} //FJIEERAL
BigNum (const int); / /> it FEI AR B A OB
BigNum(const char*); //¥f 4‘%’?%H4ﬂﬁﬂﬂﬂﬁ@kiﬁi&i&?ﬂiﬁi&

(

BigNum (const BigNum &); //$% VKt ef 4k

0, P pREL

BigNum &operator=(const BigNum &); //HENEHIEFR, KAz b s 5
/J

friend istreams& operator>>(istreams,BigNume); //HZ4A
friend ostreams& operator<< (ostreams&,BigNume); //HZ4mH

BigNum operator+(const BigNum &)const; //Hi#flNykizfifs
BigNum operator- (const BigNum &)const; //Haiilyliz sy

iz
iz

A R T A N s 5
A REZ TR AR i B

BigNum operator* (const BigNum &)const; //iﬁ#kJ@éﬂ‘fiﬂ, PN R H 2 (] A Ffeiz 5

BigNum operator/ (const int &)const; /BRI
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BigNum operator” (const int &)const;
int operator% (const int &)const;
bool operator>(const BigNum &T)const;
bool operator>(const int &t)const;
void print(); V4 1N
}i
BigNum: :BigNum (const int b)
{
int c,d=b;
len=0;
memset (a,0,sizeof (a)) ;
while (d>MAXN)
{
c=d-(d/ (MAXN+1)) * (MAXN+1) ;
d=d/ (MAXN+1) ;
allen++]=c;
}
al[len++]1=d;
}
BigNum: :BigNum (const char *s)

{

/IR AP R

int t,k,index,L,1i;
memset (a, 0,sizeof (a)) ;
L=strlen(s);
len=L/DLEN;
if (L$DLEN) len++;
index=0;
for (i=L-1;i>=0;1i-=DLEN)
{

t=0;

k=i-DLEN+1;

if (k<0) k=0;

for (int j=k; j<=i;j++)

t=t*10+s[j]-'0";
alindex++]=t;

}
BigNum: :BigNum (const BigNum &T) :len(T.len)
{

int i;

memset (a,0,sizeof (a)) ;

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

alil]=T.alil;

}
BigNum & BigNum::operator=(const BigNum &n)
{

int 1i;

len=n.len;

memset (a, 0,sizeof (a)) ;

for (1i=0;i<len;i++)

afil=n.alil;

return *this;
}
istreamé& operator>>(istream &in,BigNum &b)
{

char ch [MAXSIZE*4];
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int i=-1;
in>>ch;
int L=strlen (ch);
int count=0, sum=0;
for (i=L-1;i>=0;)
{
sum=0;
int t=1;
for (int j=0; j<4&&i>=0;j++,1--,t*=10)
{
sum+=(ch[1]-"0") *t;
}
b.a[count]=sum;
count++;
}
b.len=count++;
return in;
}
ostreamé& operator<<(ostream& out,BigNumé& Db)
{
int 1i;
cout<<b.al[b.len-1];
for (i=b.len-2;1i>=0;i--)
{
printf ("$04d",b.ali]) ;
}
return out;

}

BigNum BigNum: :operator+ (const BigNum &T)const

{
BigNum t (*this);
int i,big;
big=T.len>len?T.len:len;
for (i=0;i<big;i++)
{
t.a[i]+=T.al[i];
if(t.a[1]>MAXN)
{
t.ali+l]++;
t.al[i]-=MAXN+1;

}
if(t.albig] !=0)
t.len=big+l;
else t.len=big;
return t;

}

BigNum BigNum: :operator- (const BigNum &T)const

{
int i,3,big;
bool flag;
BigNum t1,t2;
if (*this>T)
{
tl=*this;
t2=T;
flag=0;
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else

{
t1=T;
t2=*this;
flag=1;

}

big=tl. len;

for (i=0;i<big;i++)

{
if(tl.afil<t2.a[i])
{

j=i+1;

while(tl.a[j]==0)
J++;

tl.alj--1--;

while (§>1i)
tl.a[j--]+=MAXN;

tl.a[i] +=MAXN+1-t2.ali];

}
else tl.af[i]-=t2.ali];
}
tl.len=big;
while(tl.a[len-1]==0 && tl.len>1)
{
tl.len--;
big--;
}
if (flag)
tl.a[big-1]=0-tl.a[big-1];
return tl;
}
BigNum BigNum: :operator* (const BigNum &T)const //P/~ I E2 [l (14 7e
{
BigNum ret;
int i,j,up;
int temp, templ;
for (i=0;i<len;i++)
{
up=0;
for (7=0;j<T. len; j++)
{

temp=a[i]*T.a[]j] +tret.al[i+]]+up;

if (temp>MAXN)

{
templ=temp-temp/ (MAXN+1) * (MAXN+1) ;
up=temp/ (MAXN+1) ;
ret.ali+j]l=templ;

}

else

{
up=0;
ret.ali+j]l=temp;

}
if (up!=0)
ret.al[i+jl=up;
}
ret.len=i+j;
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while (ret.al[ret.len-1]==0 && ret.len>l)ret.len--;

return ret;

}

BigNum BigNum::operator/ (const int &b)const // A%}

{
BigNum ret;
int i,down=0;
for (i=len-1;1i>=0;1--)
{
ret.a[i]l=(a[i]+down* (MAXN+1))/b;
down=a[i]+down* (MAXN+1)-ret.a[i]*b;
}
ret.len=len;
while(ret.a[ret.len-1]==0 && ret.len>1)
ret.len--;
return ret;
}

ik
A

Z

Hod AT BRIz 5

int BigNum::operator$% (const int &b)const //KEU A~ int MR HEEA T HURL

{
int i,d=0;
for (i=len-1;i>=0;1--)
d=((d* (MAXN+1))%b+tali])%b;
return d;
}
BigNum BigNum: :operator” (const int &n)const //
{
BigNum t,ret (1);
int 1i;
if (n<0)exit(-1);
if (n==0)return 1;
if (n==1)return *this;
int m=n;
while (m>1)
{
t=*this;
for (i=1; (i<<1l)<=m;i<<=1)
t=t*t;
m-=1i;
ret=ret*t;
if (m==1)ret=ret* (*this) ;
}
return ret;
}
bool BigNum: :operator>(const BigNum &T)const
{
int 1n;
if(len>T.len)return true;
else if (len==T.len)
{
ln=len-1;
while (a[ln]==T.a[1ln]&&1n>=0)
1ln--;
if (In>=0 && al[ln]>T.a[ln])
return true;
else
return false;

else
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return false;

}

bool BigNum::operator>(const int &t)const // NAHI—/~int JR AR S (1) AN L

{
BigNum b (t);
return *this>b;
}
void BigNum: :print ()
{

/ /B KA

int i;
printf ("%d",allen-1]);
for (i=len-2;1i>=0; i--)
printf ("%04d",alil);
printf ("\n") ;
}
BigNum £[110];//RFF=24L

int main()
{
f[0]=1;
for (int i=1; i<=100;1i++)

FLA]=F[i-11% (4%1-2)/ (i+1); // REF 0B

int n;
while (scanf ("%d", &n)==1)
{
if (n==-1)break;
fln].print () ;
}

return 0;

3. strtok fll sscanf Z5-5 %N

AR RN, AT IR AL

gets (buf);
int v;

char *p = strtok (buf," ");

while (p)
{

sscanf (p, "%$d",&v) ;

p = strtok (NULL, "™ ");

4. fROEERR, T-alnk

#pragma comment (linker, "/STACK:1024000000,1024000000™)
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5. STL

5.1 fL4:BA% priority_queue
empty() WA AFI kAR A B
pop() MERXI TG
push() IMA—AITHE
size() &AL BAF A e A4
top() RIFIILIEBAFIBNTI T 2
FEBRINFIPL A AT, P s i 2 HEBA o ZEBRINA int AL rb o H BRI A K Y
o

priority gqueue<int>ql;// KMIJJGHIXT

priority gueue<int,vector<int>, greater<int> >q2; ///DMASEHHEL

EVED R
struct cmp
{

bool operator () (int x, int y)

{

return x > y; // <MY

/ /A RS A 720, n: return plx] > plyl;&aap (117N S
}
}i
priority queue<int, vector<int>, cmp>q,//)£>\(/f‘?i<
/3, EEASHCNERRIL. HEEASHON L R

LR R

struct node
{
int x, y;
friend bool operator < (node a, node D)
{
return a.x > b.x; //&iET, < NRARSESS
}
}i
priority queue<node>q; / /i X Jjil:
/ARG R,y E, xRS
//lﬂJlL Hm)(operatordmﬁzu ki
/TR <, AR I AR >,

FR L.

pi
T BE 2 R g PR

5.2 set Fl multiset

set Fll multiset FIVE—#4F, Hi/E multiset RVFEEIGE.
TCRIBNEARN, ¥ RN Ay, BRIA S less<>HE P RENDRHE . A
REECA s BN e R A8, HARRHE AFIIESR .
H e it JEP R CBRIANRZ I NEER ), R IHBX AN AKE] N
struct classcomp {

bool operator() (const int& lhs, const int& rhs) const

{return lhs>rhs;}
Yo/ /XRBAAESH, FE
multiset<int,classcomp> fifth; // class as Compare

144 /152 ACM BEAR kuangbin



¥ R2E ACM AR by kuangbin

AR A E SO T MR BN S T
SR B 2 SCHEFP R £

(E X set Bl multiset [R5 E T HEF %, 8 SGERAE I — kel _EHER? &0
struct Node

{
int x,vy;
}i
struct classcomp//JGH%M x M/NBIRHER, o IR )42 By MO B NHE Y
{

bool operator() (const Node &a,const Node &b)const
{
if(a.x!=b.x)return a.x<b.x;
else return a.y>b.y;
}
Yoo //ERXEEANE S
multiset<Node,classcomp>mnt;
multiset<Node,classcomp>::iterator it;

EERH:

begin() & [Bl4E ME— TR K LR
clear() FEERFTHE TR
count() & [F] EAME TR AN
empty() WMREEHT, K[E true
end() 1R [BI¥8 [0 B 5 — N TR B AREE
erase() MIBREAFTHILE SEE—ANGEME, BEERSH)
find() 1% [Bl—/NE M #E AR BT R L AR
insert() R A PHEATTER
size() £EF LENHE
lower_bound() & BRI XF (HET) FERE —NTRERAERE
upper_bound() i& [B] K FI/METCER K EARE
equal_range() & [HI&E &+ 54 @ EHSH _ETREPFEMEAR
(R REXTT multiset 18- BRAE-2 T R 29T DL /MO ABE, B — B2 P A0%)

6. A AN H A

/ /&R T IE S
template <class T>
inline bool scan_d(T s&ret) {
char c; int sgn;
if (c=getchar () ,c==EOF) return 0; //EOF

while(c!="-"&&(c<'0"'"||c>'9")) c=getchar();
sgn=(c=='-')?-1:1;
ret=(c=='-"')720:(c-'0");

while (c=getchar () ,c>='0"'&&c<='9") ret=ret*10+(c-'0");
ret*=sgn;
return 1;

}
inline void out(int x) {
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if (x>9) out(x/10);
putchar (x%$10+'0") ;
}

7. SEPNEL

SCRNELVE, AT DA RS, Bk DX A i ) R

BZ0J 2038: [2009 E K& VBRI Z I T (hose)

Description

YER—MEIEHEE RN, AN 7 FRE EHREFE AR A —HE TSN (AR 1 h R — XK %
BTH R, D7 BUEEARIXW AR R TR, T @ R ... Bk,
N ZHX N T BIN G, RJE MG L EIR(L

Input

NS AT O A IR N R Mo N AR5, M/ Z B i il (1) 4
PR ATAE NAMIEEE G, JU GRS | R B, A R A AT [
FoR. HET R MAT, BATHANIERE L, R XM,

Output

WE M AT, TR AL 479 4 3 E A/B 2o M i) 11 DX TR [L, R B ATLA H 9 2
T BUEAH R NS . #0000 Wit o/1, A5 WIHH 1K A/B D420k S (i 73 4. (TE DL
FEAD

Sample Input

64

123332

26

13

35

16

Sample Output

2/5

0/1

1/1

4/15

P_Zﬁ__ o x@-D/2 Y=Y

T2 R-L+DxR-1)/2 @R-L+1D*R-1L)

R-L+1

T EGETEIX ) A B B~y A

1 «

&

LN, PRI, RO E A B sart(n) B, r BRHERE

TIA Tl KA MR B B N EROK, MRS manhattan MST () dfs Fr oK .
7.1 ik

const int MAXN

const int MAXM

struct Query

{

50010;
50010;
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int L,R,
}node [MAXM] ;

id;

long long gcd(long long a, long long Db)

{
if (b ==

)return a;

return gcd(b,a%b) ;

}

struct Ans

{

long long a,b;///r#la/b

void reduce () / /47 Eitb

{

long long
a /=d; b d;
}
}ans [MAXM] ;
int a[MAXN];

int num [MAXN];
int n,m,unit;

bool cmp (Query a, Query Db)

{

if(a.L/unit
else return a.R < Db.R;

}

void work ()

{

long long temp = 0;

d = gcd(a,b);
/:

= b.L/unit)return a.L/unit < b.L/unit;

memset (num, 0, sizeof (num)) ;

int L =
int R =

1;
0;

for(int i1 = 0;1 < m;i++)

{

while (R < node[1i]

{

}

R++;

temp -= (long
numl[a[R]]++;
temp += (long

while (R > node[i]

{

}

temp -= (long
numfa[R]]--;
temp += (long
R-=;

while (L < node[i]

{

}

while (L > node[i].

{

temp -= (long
numf[a[L]]--;
temp += (long
L++;

L-——;
temp -= (long
numl[a[L]]++;

.R)

long)num[a[R]]*numl[a[R]];

long)num[a[R]]*num[a[R]];

.R)

long)num[a[R]]*numl[a[R]];

long)num[a[R]]*numl[a[R]];

.L)

long)num[a[L]]*numfal[L]];

long)num[a[L]]*numfal[L]];

long)num[a[L]]*numlal[L]];
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temp += (long long)numl[a[L]]*numfal[L]];

}
ans[node[i].id].a = temp - (R-L+1);

ans[node([i].id].b = (long long) (R-L+1)* (R-L);

ans[node[i]. id] .reduce();

}

int main()

{

while (scanf ("%d%d", &n, &m) == 2)
{
for(int 1 = 1;1 <= n;i++)
scanf ("%d",&al[i]) ;

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

node[i] .id = 1i;

scanf ("%d%d", &node[i] .L, &node[i].R);

}

unit = (int) sqgrt(n);
sort (node, node+m, cmp) ;
work () ;

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

printf ("%11d/%11d\n", ans[i].a,ans[i]

}

return 0;

7.2 Manhattan MST [1] dfs iy sk fig
const int MAXN 50010;
const int MAXM = 50010;
const int INF = Ox3f3f3f3f;
struct Point

{

int x,y,1id;
}p [MAXN], pp [ MAXN] ;
bool cmp (Point a, Point b)
{

if(a.x != b.x) return a.x < b.x;

else return a.y < b.y;
}
/BRI, oy - KT 24001, H2 y+=d/ME
struct BIT
{

int min val, pos;

void init ()

{

min val = INF;
pos = -1;

}
}bit [MAXN] ;
struct Edge
{

int u,v,d;
}edge [MAXN<<2] ;
bool cmpedge (Edge a,Edge b)
{

return a.d < b.d;

148 /152

.b);

ACM BEAR

kuangbin



¥ R2E ACM AR by kuangbin

int tot;

int n;

int F[MAXN];
int find(int x)

if (F[x] == -1) return x;

else return F[x] = find(F[x]);
}
void addedge (int u,int v,int d)
{

edge[tot].u u;
edge[tot].v = v;
edge[tot++].d = d;

}

struct Graph

{
int to, next;

}e [MAXN<<1];

int total,head[MAXN];

void _addedge (int u,int v)

{
e[total].to = v;
e[total] .next = head[ul];
head[u] = total++;

}

int lowbit (int x)

{
return x&(-x);

}

void update (int i,int wval, int pos)

{
while (i > 0)

{
if (val < bit[i].min val)
{
bit[i].min val = val;
bit[i].pos = pos;

i -= lowbit(i);

}
int ask (int i,int m)
{
int min val = INF,pos = -1;
while (i <= m)
{
if (bit[i].min val < min val)
{
min val = bit[i].min val;
pos = bit[i] .pos;
}
i += lowbit(i);
}
return pos;
}
int dist(Point a, Point b)
{
return abs(a.x - b.x) + abs(a.y - b.vy);
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}

void Manhattan minimum spanning_ tree (int n,Point p[])

{

int a[MAXN],b[MAXN];
tot = 0;
for (int dir = 0;dir < 4;dir++)

{

}

if(dir ==

dir == 3)

{
for(int 1 = 0;1 < n;i++)
swap (p[i].x,p[1].y);
}
else if (dir == 2)
{
for(int i = 0;1 < n;i++)
pli]l.x = -plil.x;
}
sort (p, ptn,cmp) ;

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

ali]l = bl[i] = p[il.y - plil.x;
sort (b, b+tn) ;
int m = unique (b, b+n) - b;

for(int 1 = 1;1i <= m; i++)
bit[i].init();
for(int 1 = n-1;1i >= 0;i--)

{

int pos = lower bound (b,b+m,a[i]) - b + 1;
int ans = ask(pos,m);
if(ans != -1)

addedge (p[i] .id,plans].id,dist(p[i],plans]));

update (pos,p (il .x+pl[i]l.y,1);

memset (F, -1, sizeof (F) ) ;

sort (edge,edge+tot, cmpedge) ;
total = 0;

memset (head, -1, sizeof (head));
for(int 1 = 0;1 < tot;i++)

{

int m;
int a[MAXN];
struct Ans

int u = edge[i].u, Vv = edgeli].v;
int t1 = find(u), t2 = find(v);
if(tl !'= t2)
{

Fltl] = t2;

_addedge (u,v) ;
_addedge (v, u) ;

long long a, b;

}ans [MAXM] ;

long long temp ;

int num [MAXN];

void add(int 1,int r)

150 / 152 ACM B AR

kuangbin



¥ R2E ACM AR by kuangbin

}

for (int i =
{
temp -=
numlal[i
temp +=

1;1 <= r;i++4)

(long long)numla[i]]*numfalill;
11++;

(long long)numla[i]l]l*numfa[i]];

void del (int 1,int r)

{

}

for(int 1 =
{
temp -=
num[al[i
temp +=

1;1 <= r;1i++)

(long long)numlali]]l*numfali]l];
11-=7
(long long)numlafi]]l*numfali]];

void dfs(int 11,int rl,int 12,int r2,int idx,int pre)

{

£(12 < 11)
f(r2 > rl)
£(12 > 11)
f(r2 < ril)
ans[ plidx].

slppl[idx].
for(int i =

{

an

int v =
if (v ==
dfs (12,
}
if(12 < 11)
if(r2 > rl)
if(12 > 11)
if(r2 < rl)
}
long long
{
if (b == 0)

}

add(12,11-1);
add (rl1+1, r2);
del(11,12-1);
del (r2+1, rl);

id] a = temp - (r2-12+1);
d].b = (long long) (r2-12+1)* (r2-12);
head[idx];i = -1;1 = e[1].next)

e[i] .to;
pre) continue;
r2,pp[v].x,pp[Vv].y, v,1idx);

del(12,11-1)
del(rl+1,r2);
add(11,12-1);
add(r2+1,r1l)

’

’

gcd(long long a, long long b)

return a;

else return gcd(b,a%b);

int main()

{

while (scanf ("%

{

for (int

sd", &n, &m) == 2)

i = 1;1 <= n;it+)

scanf ("3d", &alil]) ;
for(int 1 = 0;1i < m;i++)

{

scanf ("3dsd", spli].x, splil .y);

pl

ppl
}
Manhatt
memset (
temp =
dfs (1,0

i].id = 1i;

i] = plil;

an minimum spanning tree (m,p) ;
num, 0, sizeof (num))

0;

yepP[0].%,pp[0] .y,0,-1);

for(int i = 0;1i < m;i++)
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long long d = gcd(ans[i].a,ans[i].b);
printf ("%$11d/%11d\n", ans[i].a/d,ans[i].b/d);

}

return 0;
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