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RBIEAE, Sl rowli[k] £ T HRl i fi5 S Rl j A LCS. WAL O(mn2).,
1 | #include<cstdio>

2 |typedef long long 11;

3 | const int BIT=808,E=62;

4 |dint nl,n2,m,h,i,j,p,ans;char s[50000],t[50000];
5 |struct Num{

6 11 x[BIT];

7 Num() {for (int i=0;i<BIT;i++)x[i]=0;}

8 void set(int p){x[p/E]|=1LL<<(p%E);}

9 Num operator&(Num b) {

10 Num c;

11 for(int i=0;i<=m;i++)c.x[i]=x[i]&b.x[1];

12 return c;

13 }

14 Num operator| (Num b){

15 Num c;

16 for(int i=0;i<=m;i++)c.x[1]1=x[i]|b.x[1];

17 return c;

18 }

19 Num operator” (Num b){

20 Num c;

21 for(int i=0;i<=m;i++)c.x[i]=x[i]"b.x[1];

22 return c;

23 }

24 Num operator—(Num b) {

25 Num c;

26 for(int i=0;i<=m;i++)c.x[i]=x[i]-b.x[1];

27 for(int i=0;i<m;i++)if(c.x[i]<0)c.x[i]+=(1LL<<E),c.x[i+1]—;
28 return c;

29 }

30 void shl(){

31 11 o=1,p;
32 for(int i=0;i<=mj;o=p,i++){
33 p=x[]1&(1LL<<h), (x[1]<<=1)&=~(1LL<< (h+1));
34 if(o)x[i]1]=1;

35 }
36 }
37 |Yap[4],x,row[2];

38 |1int hash(int x){
39 if(x=="A’)return 0;
40 if(x=="C’)return 1;
41 if(x=="G’)return 2;
42 return 3;
43 |}
44 |dint main(){
45 scanf (”%d%d%s%s” ,&n1,&n2,s,t);
46 for(m=(nl1-1)/E,h=(m?E:nl)—1;i<nl;i++)ap[hash(s[i])].set(i);
47 for (i=0;i<n2;i++){
48 pA=1;
49 x=ap[hash(t[i])]|row[p”1];
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row[p”r1].shl();

row[p]=x&((x—row[pr1])*x);
}
for (i=m;~i;i—)for(j=h;~j;j—)if(row[p].x[1]&(1LL<<]))ans++;
printf(”%d”,ans);

}

2 RRBPARERALIHIREIRIENL A

[1,r] FoRE DP WIIXIA], [dl, dr] ] RSB SRBUE X F], IR E AR O(nlogn).

void dp(int 1,int r,int dl,int dr){
if(l>r)return;
int m=(l+r)>>1,7,dm;
for (i=dl;i<=dr;i++)if (i EHFIm]FEIL)dm=1;
FdmBEH £ [m] ;
dp(l,m—1,dl,dm),dp(m+1,r,dm,dr);

3 B4k

BN noxom 1901 HE, REFEANEH 10 THRE, BERE O(nm).

#include<cstdio>
#define N 1001
int n,m,i,j,ans, L[N],r[N],h[N],lmax,rmax,a[N][N];
int main(){
for (scanf (”%d%d” ,&n,&m) ,i=1;i<=n;i++)for(j=1;j<=m;j++)scanf (”%d”,&a[i]1[j]);
for(i=1;i<=m;i++)1[i]=1,r[i]=m;
for(i=1;i<=n;i++){
for (lmax=j=1;j<=m;j++)if(a[i1[1){
h[jl++;
if(lmax>1[j]) L[jI=lmax;
}else h[j]=0,1[]j]=1,r[j]=m,lmax=j+1;
for (rmax=j=m;j;j—)if(alil[j1){
if(rmax<r[jl)r[jl=rmax;
if((r[j1-1031+1)*h[j1>ans)ans=(r[j1-1[j1+1)*h[j]1;
}else rmax=j—1;
}

printf(”%d”,ans);

}

4 ik DP

A=t o R Bk APIRES, 0 Ronoflik, 1 Ron/iths, 2 Ronhiitis. MNEE
& O(nm3™).
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#include<cstdio>
#define now f[j]
#define pre f[j—1]
typedef long long 11;
int n,m,x,y,i,j,k,h,S,e,pow[14],q[41836],p[14][41840],st[14],can;
int lasti,lastj,firsti,firstj,hash[1594324];
11 ans,f[14][41836];
char ch[14][14];
int bit(int x,int i){return x/pow[i]%3;}
void up(ll&a,1ll b){a+=b;}
int main(){
scanf (7%d%d” ,&n,&m) ;
for(i=1;i<=n;i++)for(scanf(”%s”,ch[i]+1),j=1;j<=m;j++)if(ch[i][j]!="#"){
lasti=1i,lastj=j;
if(!firsti)firsti=i,firstj=j;
}
for (pow[0]=1i=1;i<=m+1;i++)pow[i]=pow[i—1]*3;
S=pow[m+1];
for (i=0;i<S;i++){
can=1;st[0]=0;
for(j=0;j<=m;j++){
k=bit(i,3j);
if(k==2){
if(!st[0]){can=0;break;}
plstlst[0]]1][ql0]+1]=j;p[jI[q[0]+1]=st[st[0]];
—st[o];
}
if(k==1)st[++st[0]]=];
}
if(can&&!st[0])ql[hash[i]=++q[0]]=1};
}
for(i=1;i<=n;i++){
for (k=0;k<=q[0] ;k++)f[0] [k]=0;
for (k=1;k<=q[0] jk++)
if(f[m][k]&&!bit(ql[k],m))
f[0][hash[(q[kl-bit(q[k]l,m)*pow[m])*3]1]1=F[m][k];
for (j=1;j<=m;j++)for(k=0;k<=q[0];k++)f[j][k]=0;
for(j=1;j<=m;j++){
if(ch[i][j]=="."&&i==firsti&&j==firstj)up(now[hash[pow[j—1]+pow[j]1*2]],1);
for (h=1;h<=q[0];h++){
k=q[h];
if(!pre[h])continue;
x=bit(k,j—1),y=bit(k,j),e=k—x*pow[j—1]—y*pow[j];
if(Ix&&!y){
if(ch[i1[j1!="—"8&&ch[i1[j]1!="]"){
if(ch[i]1[j1==".7)up(now[hash[e+pow[j—1]+2*pow[j]]],pre[h]);
if(ch[i]1[j1=="#)up(now[h],pre[h]);
}
}else if(!x){
if(ch[i1[j1!="#"&&ch[1]1[j]1!="-"){
up (now[hash[e+y*pow[j—1]11],pre[h]);
§f(ch[11[j]1==".)up(now[hash[e+y*pow[j1]],pre[h]);
}
}else if(!y){
if(ch[i]1[j1!="#"&&ch[i]1[j]1!="]"){
if(ch[i][j]l==".")up(now[hash[e+x*pow[j—1]]],pre[h]);
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up (now[hash[e+x*pow[j]]],pre[h]);
}
}lelse if(ch[i][j]l=="."){
if(x==1&&y==28&&! e&&i==1lasti&&j==1lastj)up(ans,prel[h]);
else if(x==2&&y==1)up(now[hash[e]],pre[h]);
else if(x==y){
int t=e-bit(e,p[j—11[h])*pow[p[j—1]1[h]]
—bit(e,p[j1[h])*pow[p[j][h]]
+pow[p[j][h]1]+2*pow[p[j—1]1[h]];
up(now[hash[t]],prel[h]);

printf(”%11d”,ans);
}

1.5 EHX|5D

i) #FET @ FRERRRE, MR R
PG = fli— 105 - 1) + fH — ), SR TRESONELF® A 1, B2 AN

1. HERETEREZE—A, B2E fll] = fli — 1 —d+ fldli — i

X T RAE n R Bt TREE AN T BH W gi] Fom no=d AR, ARREWR, WA

GIRE O(ny/i).

© 0 N o U b~ W N

=
(o)

#include<cstdio>
const int N=731,P=1000000007;
int n,m,i,j,f[N+1],g[200001];
int main(){
for (f[1]=1,f[2]=2,f[3]=5,f[4]=7,17=5;i<N;i++)f[i]=3+2*f[i—-2]-f[1—4];
for (scanf (”%d”,&n),g[0]=i=1;1i<=n;i++)
for (3=1;F[31<=1;3++)
iF((3+1)>>1&1)g[11=(g[11+g[i-F[j11)%P;
else g[i]=(g[il-g[i—f[j]11)%P;

10
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2 HFNEE

2.1 LREPANEX

1 | #include<cstdio>

2 | #include<algorithm>

3 |#define N 50010

4 |using namespace std;

5 |int n,m,lim,i,1,r,ans[N];

6 |struct Q{int 1,r,p;}q[N];

7 |bool cmp(const Q&a,const Q&b){return pos[a.l]==pos[b.l]?a.r<b.r:pos[a.l]<pos[b.1];}
8 [1int main(){

9 scanf (”%d%d” ,&n,&m) ;

10 while(lim*lim<n) Lim++;

11 for(i=1;i<=n;i++)pos[i]=(i—1)/Llim+1;

12 for(i=1;i<=m;i++)read(q[i].l),read(ql[i].r),q[i].p=1;
13 sort(g+l,g+m+1l,cmp);

14 for(i=1=1,r=0;1i<=m;i++){

15 int L=q[i].l,R=q[i].r;

16 if(r<R) {for(r++;r<=R;r++)add(r);r—;}
17 if(r>R)for (;r>R;r—)del(r);

18 if (<L) for (;1<L;1++)del(1l);

19 if(>L) {for(1—;1>=L;1—)add (1) ; 1++;}
20 ans[q[i].p]l=now;

21 }

22 for(i=1;i<=m;i++)printf(”%d\n”,ans[i]);
23 |}

2.2 W ERAEX
1% DFS Frorde, & pmE S BN % & lca.

1 | #include<cstdio>

2 | #include<algorithm>

3 | #include<cmath>

4 | #define N 100010

5 |#define K 17

6 |using namespace std;

7 |struct P{int 1,r,z,id;3}Q[N];

8 |int lim,pos[N<<1],1,r,c[N],g[N],v[N<<1],nxt[N<<1],ed;

9 |int n,m,i,j,x,y,z,loc[N<<1],dfn,st[N],en[N],d[N],f[N][18];

10 |1dnt ans[N],cnt[N],sum;bool vis[N];

11 |bool cmp(const P&a,const P&b){return pos[a.l]==pos[b.l]?a.r<b.r:pos[a.l]<pos[b.1];}
12 |void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];gl[x]=ed;}

13 |void dfs(int x){

14 for (int i=vis[loc[st[x]=++dfn]=x]=1;1i<=K;i++)f[x][1]1=Ff[f[x][1—-11]1[1—-1];
15 for(int i=g[x];i;i=nxt[i]1)if(!vis[v[il])d[v[il]l=d[f[v[il1[0]=x]+1,dfs(v[i]);
16 loc[en[x]=++dfn]=x;

17 |}

18 |1int lca(int x,int y){

19 if(x==y)return x;

20 | 4F(d[xI<d[y]l)swap(x,y);

21 for(int i=K;~i;i—)if(d[f[x][i]]>=d[y])x=Ff[x][i];

22 if(x==y)return x;

11
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for(int i=K;~i;i—)if(fFIxI[i1!=FfLyl1[i1)x=Ff[x1[i],y=Fflyl[i];
return f[x][0];
}
void deal(int x){
if(lvis[x]){if(! (—cnt[c[x]]))sum—;}else if(!(cnt[c[x]]++))sum++;
vis[x]*=1;
}
int main(){
for(read(n),read(m),i=1;i<=n;i++)read(c[i]);
for(i=1;i<=n;i++)read(x),read(y),add(x,y),add(y,x);
dfs(d[1]=1),lim=(int)sqrt(n*2+0.5);
for(i=1;i<=dfn;i++)pos[i]=(i—1)/Llim+1;
for(i=1;i<=m;i++){
read(x),read(y);Q[i].id=1;
if(stix]>stly])swap(x,y);
z=lca(x,y);
if(z==x)Q[i].l=st[x],Q[i].r=st[y];
else Q[i].l=en[x],Q[i].r=st[y],Q[i].z=z;
}
for (sort(Q+1,Q+m+1l,cmp),i=1,1=1,r=0;1i<=m;i++){
if(r<Q[i].r){for(r++;r<=Q[i].r;r++)deal(loc[r]);r—:;}
if(r>Q[i].r)for(;r>Q[i].r;r—)deal(loc[r]);
if(1<Q[i].1)for(;1<Q[i].1;1++)deal(loc[1]);
if(1>Q[i].1) {for(1—;1>=Q[i].1;1—)deal(loc[1l]);1l++;}
if(Q[i].z)deal(Q[i].2);
ans[Q[i].id]=now;
if(Q[i].z)deal(Q[i].2);
}

for(i=1;i<=m;i++)printf(”%d\n”,ans[i]);

2.3 W EHIENENE

© o N o 0 b~ W N

I S e e T e
© © ® N O U1 A WN O

¥ DFS FFovik ns B, Mysmise, RIS A BERIE, BHAIEAE O(ns).

#include<cstdio>

#include<algorithm>

#define N 50010

#define K 15

using namespace std;

struct Que{int 1,r,t,z;}ask[N];

int ans[N];

int n,m,q,i,j,k,x,y,z,f[N][16],d[N],B,nl,nr,1,r,vis[N],C[N],c[N];

int T,mx[N],my[N],op[N];

int st[N],en[N],dfn[N<<1],pos[N<<1],post;

int g[N],v[N<<1],nxt[N<<1],ed,que[50][50],fin[50][50];

int ap[N],h[N],full[N],now[N];

void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}

void dfs(int x,int pre){
dfn[st[x]=++post]=x;
int i=1;
for(f[x][0]=pre;i<=K;i++)f[x][i]=Ff[f[x][i-1]][i-1];
for(i=g[x];i;i=nxt[i])if(v[i]l!=pre)d[v[i]l]l=d[x]+1,dfs(v[i],x);
dfn[en[x]=++post]=x;

12
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28
29
30
31
32
33
34
35
36
37
38
39
40
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

int lca(int x,int y){
if(x==y)return x;
if(d[x]<d[y])swap(x,y);
for(int i=K;~i;i—)if(d[f[x][i1]]>=d[y])x=F[x][i];
if(x==y)return x;
for(dint i=K;~i;i—)if(f[xI1[i1!=Fflyl1[i1)x=Ff[x1[i],y=Fflyl[i];
return f[x][0];
}
inline void addq(int x,int y,int z){
v[++ed]=z;nxt[ed]=0;
if(!que[x][y])que[x][y]l=ed;else nxt[fin[x][y]]l=ed;
fin[x][yl=ed;
}
void deal(dint x){
if(c[x]<=n){
if(vis[x]){
aplc[x]]—;
if(lap[c[x]])now[pos[c[x]]1]——;
}else{
if(lap[c[x]])now[pos[c[x]]]++;
aplc[x]1++;
}
}
vis[x]"=1;
}
int askmex(){
for (int i=0;;i++)if(full[i]>now[i])
for(int j=h[i];;j++)if(!ap[j])return j;
}
int main(){
read(n);read(q);
for(i=1;i<=n;i++)read(C[i]);
for(i=1;i<n;i++)read(x),read(y),add(x,y),add(y,x);
dfs(d[1]=1,ed=0);
while(B*B*B<post)B++;B*=B;
for (i=1;i<=post;i++)pos[i]=(i—1)/B+1l;m=pos[post];
for(i=1;i<=q;i++){
read(op[i]);read(x);read(y);
if(lop[il)mx[++T]=x,my[T]=y;
else{
if(stix]>stly]l)swap(x,y);
z=1lca(x,y);
if(z==x)nl=st[x],nr=st[y];else nl=en[x],nr=st[y];
ask[i].t=T;
ask[i].l=nlj;ask[i].r=nr;
if(z!=x)ask[i].z=z;
addq(pos[nl],pos[nr],i);

}

for (B=1;B*B<=n;B++);

for (i=1;i<=n;i++)pos[i]=(i—1)/B+1;

for(i=0;i<=n;i++)full[pos[i]]++;

for(i=n;i;i—)h[pos[i]]=1;

for (i=1;i<=m;i++)for(j=i;j<=m;j++)if(que[i1[j1){
for (k=0;k<=n;k++)c[k]=C[k],vis[k]=ap[k]=0;
for (k=0;k<=pos[n];k++)now[k]=0;
T=1;1=(i—1)*B+1;r=1-1;

13
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}

for (k=que[i][j];k;k=nxt[k]){

if(r<ask[v[k]].r){for(r++;r<=ask[v[k]].r;r++)deal(dfn[r]);r—;3}

if(r>ask[v[k]].r)for(;r>ask[v[k]].r;r—)deal(dfn[r]);
if(l<ask[v[k]].1l)for(;l<ask[v[k]].1l;1l++)deal(dfn[1]);

if(l>ask[v[k]].l){for(1l—;1l>=ask[v[k]].l;1—)deal(dfn[1]);1++;}

while(T<=ask[v[k]].t){

bool flag=(ask[v[k]].l<=st[mx[T]]&&st[mx[T]]<=ask[v[k]].r)
A(ask[v[k]].l<=en[mx[T]]&&en[mx[T]]<=ask[v[k]].r);

if(flag)deal(mx[T]);
c[mx[T]]=my[T];
if(flag)deal(mx[T]);
T++;
}
if(ask[v[k]].z)deal(ask[v[k]].z);
ans[v[k]]=askmex();
if(ask[v[k]].z)deal(ask[v[k]].z);

}
for(i=1;i<=q;i++)if(op[i])printf(?%d\n”,ans[i]);

2.4

;AN

THESCONELL, RRERERCE R o A, BRI vm . SR m B, WEE
A, MNERITN 5. xFiin, ULAE EMPESONEE R, AT AT ESRONE o 7k

e, SRERER. BHERE Ogns).

© 0 N o U b~ W N

N NN NNNNN-EERERRRRRR R B
N 0o 00 hA WNR GOSN ONAWNRO

#include<cstdio>

#include<algorithm>

using namespace std;

const int N=210,M=100010;

int n,m,Q,sn,sm,i,j,a[N]J[N],pos[N][N];
int X0,X1,Y0,Y1,10,r0,11,rl,now,ans[M];
struct P{int a,b,c,d,p;}q[M];

bool cmp(const P&a,const P&b){

}

return pos[a.a][a.c]==pos[b.a][b.c]?

pos[a.b][a.d]<pos[b.b][b.d]:pos[a.a][a.c]<pos[b.a][b.c];

int main(){

scanf (”%d%d” ,&n,&m) ;
for(i=1;i<=n;i++)for(j=1;j<=m;j++)scanf(”%d”,&a[i1[j]);
while(sn*sn<n)sn++;
while(sm*sm<m)sm++;
for(i=1;i<=n;i++)for(j=1;j<=m;j++)pos[i][j]l=i/sn*n+j/sm;
for (scanf (”%d”,&Q) ,i=1;1i<=Q;i++){
scanf (”%d%d%d%d” ,&X0,&Y0,&X1,&Y1) ;
if(X0>X1)swap (X0,X1);
if(Y0>Y1l)swap(YO,Y1l);
ql[i].a=X0,q[i].b=X1,q[i].c=Y0,q[i].d=Y1,q[i].p=1;
}
for (sort(gq+1l,q+Q+1l,cmp),i=10=11=1,r0=r1=0;17<=Q;i++){
int LO=q[i].a,R0=q[i].b,L1=q[i].c,R1=q[i].d;

if(ro<RO) {for (r0++;r0<=RO;r0++)for(j=11;j<=rl;j++)add(al[r0][j]);ro—;3

if(ro>RO) for (;r0>RO;ro—)for(j=11;j<=r1;j++)del(alr0][j]);

14

From Hangzhou Dianzi University




ACM-ICPC HEitR 533

From Hangzhou Dianzi University

28
29
30
31
32
33
34
35
36
37

if (10<LO) for (;10<LO; L0++)for(j=11;j<=r1;j++)del(al[l0][]j]);
if(1o>L0) {for (10—;10>=L0;10—)for(j=11;j<=r1l;j++)add(al[l0][j]);10++;}
if(ri<Rl){for(rl++;r1<=R1l;rl++)for(j=10;j<=r0;j++)add(aljl[r1]);r1—;}
if(r1>R1)for(;r1>Rl;r1—)for(j=10;j<=r0;j++)del(aljl[r1]);
if(l1<Ll) for(;11<L1l;11++)for(j=10;j<=r0;j++)del(al[jl[11]);
if(l1>L1) {for(11—;11>=L1;11—)for(j=10;j<=r0;j++)add(al[jI[11]);11++;}

ans[q[i].p]l=now;

3
for (i=1;i<=Q;i++)printf(”%d\n”,ans[i]);

15
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3 WIREHM

3.1 Hash

3.1.1 Hash &

© 0 N o U b~ W N

e e
a »h W N H O

3

0 N o b~ WN R

const int M=262143;

struct E{int v;E*nxt;}*g[M+1],pool[N],*cur=pool,*p;int vis[M+1];

void ins(int v){
int u=v&M;

if(vis[ul<T)vis[ul=T,g[u]=NULL;
for (p=g[ul;p;p=p—>nxt)if(p—>v==v)return;
p=cur++;p—>v=v;p—>nxt=glul ;glul=p;

}

int ask(int v){
int u=v&M;
if(vis[u]<T)return 0;

for (p=g[ul;p;p=p—>nxt)if(p—>v==v)return 1;

return 0;

}

void init(){T++,cur=pool;}

1.2 ZFfF&E Hash

const int N=20010,P=31,D=1000173169,M=262143;

int n,i,pow[N],f[N];char a[N];

int hash(int 1,int r){return(11l) (f[r]—(11) f[1—1]*pow[r—1+1]%D+D)%D;}

int main(){
scanf (”%d%s” ,&n,a+1);

for (pow[0]=1i=1;1i<=n;i++)pow[i]=(11)pow[i—1]*P%D;
for(i=1;i<=n;i++)f[i]1=(11) ((11)f[i—1]*P+a[i])%D;

3.1.3 %EBPf% Hash

PRI 2 >y BFEFEAEREAD noxom FEMEPRPTA I B . B0 TRMIE, Kill
EIFHK N y BIBATIY hash 16, SR/EXFT hash (B K — K BEHI hash ERIA] .

© 0 N o U b~ W N

R i
AW N RO

#include<cstdio>
#include<algorithm>
#define N 1010
typedef unsigned long long 11;
const 11 D1=197,D2=131;
int n,m,x,y,i,j,ans,t,cnt;
char a[N][N];
11 powl[N],pow2[N],h[N]J[N],tmp;
struct P{

int x,y;1ll z;

PO{}

P(int _x,int _y,11 _z){x=_x,y=_y,z=_z;}

YqIN*NT, fin[N];

bool cmp(const P&a,const P&b){return a.z<b.z;}

16
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26
27
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30
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P ® © o N O U A~ WN K+ O

bool cmp2(const P&a,const P&b){return a.x==b.x?a.y<b.y:a.x<b.x;}
int main(){
scanf (”%d%d” ,&n,&m) ;gets(al[0]);
for(i=1;i<=n;i++)gets(ali]l+1);
scanf (7%d%d” ,&x,&y) ;
for (powl[0]=pow2[0]=1=1;i<=n]||i<=m;i++){powl[i]=powl[i—1]*D1,pow2[i]=pow2[i—1]*D2;
for(i=1;i<=n;i++){
for (tmp=0,j=1;j<y;j++)tmp=tmp*D1+a[i][j],h[i1[j]1=0;
for(j=y;j<=m;j++)h[i][j]=tmp=tmp*Dl-powl[y]*al[i][j—y]+ali]l[j];
}
for (t=0,1i=y;i<=m;i++){
for (tmp=0,j=1;j<x;j++)tmp=tmp*D2+h[j][i];
for (j=x;j<=n;j++)q[++t]=P(j—x+1,i-y+1, tmp=tmp*D2—pow2 [x]1*h[j—x] [11+h[j1[i]1);
}
for(std::sort(q+l,q+t+1l,cmp),j=1,i=2;i<=t;i++)if(q[i—1].z!=q[1].2){
if(i—j>ans)ans=1—j,tmp=q[j].z;
j=1;
}
if(t—j+1l>ans)ans=t—j+1,tmp=q[t].z;
printf(”%d %d\n”,x,y);
for(i=1;i<=t;i++)if(q[i].z==tmp)fin[++cnt]=P(q[i].x,q[i].y,0);
std::sort(fin+l,fin+tcnt+l,cmp2);
for (i=0;i<x;puts(””),i++)for(j=0;j<y;j++)putchar(alfin[1].x+i][fin[1].y+j]);
for (printf(”%d\n”,cnt),i=1;i<=cnt;i++)printf(”%d %d\n”,fin[i].x,fin[i].y);

2 PPRBEARXEIENX EEA

Yetr—N e bld], —ITIRHE 0, SCHRFRAT A4
1 ABIX 8] [z, y] W B[] Ik ald].

2. WX A [z,y] W bli] IR,

R s N a WHETZA.

int n,m,i,0p,Xx,y;
struct BIT{
int n,s[N],a[N];1l b[N];
void init(int x){n=x;for(int i=1;i<=n;i++)ali]=b[i]=s[i]=0;}
void modify(int x,int p){for(int i=x;i<=n;i+=i&i)al[i]l+=p,b[i]+=p*s[x—1];}
11 ask(int x){
int t0=0;11 t1=0;
for(int i=x;i;i—=1&1)tO+=a[i],tl+=b[i];
return 1LL*s[x]*t0—t1;
}
1T

int main(){
scanf (”%d”,&n) ;
for(i=1;i<=n;i++)scanf(”%d”,&T.s[i]),T.s[i]+=T.s[i—-1];
scanf (”%d”,&m) ;
while(m—){
scanf (7%d%d%d” ,&op,&x,&y) ;
if(op==1)T.modify(x,1),T.modify(y+1,—1);
else printf(”%lld\n”,T.ask(y)-T.ask(x—1));

17
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3.3 K-D Tree

1 | #include<cstdio>

2 | #include<algorithm>

3 |#define N 200010

4 |dint n,i,id[N],root,cmp_d;

5 | struct node{int d[2],1,r,Max[2],Min[2],val,sum,f;}t[N];

6 |bool cmp(const node&a,const node&b){return a.d[cmp_d]<b.d[cmp_d];}

7 |void umax(int&a,int b){if(a<b)a=b;}

8 |void umin(int&a,int b){if(a>b)a=b;}

9 |void up(int x){

10 if(t[x].U){

11 umax (t[x].Max[0],t[t[x].1].Max[0]);

12 umin(t[x].Min[0],t[t[x].1].Min[0]);

13 umax (t[x].Max[1],t[t[x].1].Max[1]);

14 umin(t[x].Min[1],t[t[x].1].Min[1]);

15 }

16 Pif(tx].r){

17 umax (t[x].Max[0],t[t[x].r].Max[0]);

18 umin(t[x].Min[0],t[t[x].r].Min[0]);

19 umax (t[x].Max[1],t[t[x].r].Max[1]);

20 umin(t[x].Min[1],t[t[x].r].Min[1]);

21 }

22 |}

23 |1dnt build(int 1,int r,int D,int f){

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

25 cmp_d=D,std: :nth_element(t+1+1,t+mid+1,t+r+1,cmp);

26 id[t[mid].f]l=mid;

27 t[mid].f=f;

28 t[mid].Max[0]=t[mid].Min[@]=t[mid].d[0];

29 t[mid].Max[1]=t[mid].Min[1]=t[mid].d[1];

30 t[mid].val=t[mid].sum=0;

31 if(l!=mid)t[mid].l=build(l,mid—1,!D,mid);else t[mid].1=0;

32 if(r!=mid)t[mid].r=build(mid+1,r,!D,mid);else t[mid].r=0;

33 return up(mid),mid;

34 |}

35 | //HIANRIEE xAS RUBUE R np

36 |void change(int x,int p){for(t[x=1id[x]].val+=p;x;x=t[x].f)t[x].sum+=p;}
37 | /*

38 | fliffr k%L

39 | WRJLEAFEEE T 5

40 | sqr(max(max (X—x.Max[0],x.Min[0@]—X),0))+sqr (max(max(Y—x.Max[1],x.Min[1]-Y),0))
41 | SIGHEE R R 5

42 |max(x.Min[0]—X,0)+max (X—x.Max[0],0)+max(x.Min[1]-Y,0)+max(Y—x.Max[1],0)
43 | BJLEAER B

44 |max(sqr(X—x.Min[0]),sqr (X—x.Max[0]))+max(sqr(Y—x.Min[1]),sqr(Y—x.Max[1])
45 | SEE R LA

46 | max(abs(X—x.Max[0]),abs(x.Min[0]—X))+max (abs(Y—x.Max[1]),abs(x.Min[1]-Y))
47 | */

48 | //EWRTEIEE AN A AR EUE A

49 |void ask(int x){

50 if(tx] .Min[0]>X2]||t[x].Max[0]<X1]||t[x].Min[1]>Y2]||t[x].Max[1]<Y1l)return;
51 Ff(t[x].Min[0]>=X1&&t[x] .Max[0]<=X2&&t[x].Min[1]>=Y1&&t[x].Max[1]<=Y2){
52 k+=t[x].sum;

53 return;

54 }

18
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55 Ff(t[x].d[0]>=X1&&t[x].d[0]<=X2&&t[x].d[1]>=Y1&&t[x].d[1]<=Y2)k+=t[x].val;
56 if(t[x].Vask(t[x].1);

57 if(t[x].r)ask(t[x].r);

58 |}

59 |dint main(){

60 while(~scanf(”%d”,&n)){

61 for(i=1;i<=n;i++){

62 scanf (”%d%d” ,&x,&y) ;

63 t[i].d[0]=x,t[i].d[1]=y,t[i].f=1;
64 }

65 root=build(1,n,0,0);

66 }

67 return 0;

68 |}

3.4 Link-Cut Tree

1 |dnt f[N],son[N][2],val[N],sum[N],tmp[N];bool rev[N];

2 |bool isroot(int x){return !f[x]||son[f[x]][0]!=x&&son[f[x]]1[1]!=x;}

3 |void revli(int x){if(!x)return;swap(son[x][0],son[x][1]);rev[x]*=1;}

4 |void pb(int x){if(rev[x])revl(son[x][0]),revl(son[x][1]),rev[x]=0;}

5 |void up(int x){

6 sum[x]=vall[x];

7 if(son[x][0])sum[x]+=sum[son[x][0]];

8 if(son[x][1])sum[x]+=sum[son[x][1]];

9 |7

10 |void rotate(int x){

11 int y=f[x],w=son[y][1]==x;

12 son[y][w]=son[x][w"1];

13 if(son[x][wAl])f[son[x][wr1]]=y;

14 if(flyD{

15 int z=f[y];

16 if(son[z][0]==y)son[z][0]=x;else if(son[z][1]==y)son[z][1]=x;

17 }

18 fIxI=fLyl;flyl=x;son[x][wr1]=y;up(y);

19 |}

20 |void splay(int x){

21 int s=1,i=x,y;tmp[1l]=1;

22 while(!disroot(i))tmp[++s]=i=f[1i];

23 while(s)pb(tmp[s—1]);

24 while(!isroot(x)){

25 y=f[x]1;

26 if(!isroot(y)){if((son[f[y]l]l1[0]==y)"(son[y][@]==x))rotate(x);else rotate(y);?}
27 rotate(x);

28 }

29 up(x);

30 |}

31 |void access(int x){for(int y=0;x;y=x,x=f[x])splay(x),son[x][1]=y,up(x);}
32 |1dnt root(int x){access(x);splay(x);while(son[x][0])x=son[x][0];return x;}
33 |void makeroot(int x){access(x);splay(x);revl(x);}

34 |void link(int x,int y){makeroot(x);f[x]=y;access(x);}

35 |void cutf(int x){access(x);splay(x);f[son[x][0]]=0;son[x][0]=0;up(x);}
36 |void cut(int x,int y){makeroot(x);cutf(y);}

37 |1int ask(int x,int y){makeroot(x);access(y);splay(y);return sum[y];}
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3.5 Top Tree

1 |const int N=100010*2,inf=~0U>>1;

2 |struct tag{

3 |int a,b;//ax+b

4 |tag(){a=1,b=0;}

5 | tag(int x,int y){a=x,b=y;}

6 |bool ex(){return a!=1]||b;}

7 | tag operator+(const tag&x){return tag(a*x.a,b*x.a+x.b);}

8 |};

9 |1int atag(int x,tag y){return x*y.a+y.b;}

10 |struct data{

11 |dnt sum,minv,maxv,size;

12 |data(){sum=size=0,minv=inf,maxv=—inf;}

13 |data(int x){sum=minv=maxv=x,size=1;}

14 |data(int a,int b,int c,int d){sum=a,minv=b,maxv=c,size=d;}
15 |data operator+(const data&x){

16 return data(sum+x.sum,min(minv,x.minv),max(maxv,x.maxv),size+x.size);
17 |}

18 | 1};

19 |data operator+(const data&a,const tag&b){

20 return a.size?data(a.sum*b.a+a.size*b.b,atag(a.minv,b),atag(a.maxv,b),a.size):a;
21 |}

22 | //son:0-1: EHILT, 2-3: AAA FLT

23 |1dnt f[N],son[N][4],a[N],tot,rt,rub,ru[N];bool rev[N],in[N];
24 |1dnt val[N];

25 |data csum[N],tsum[N],asum[N];

26 |tag ctag[N],ttag[N];

27 |[bool 1dsroot(int x,int t){

28 if(t)return !fx]||!in[f[x11]|!inlx];

29 return !f[x]||(son[f[x]][0]!=x&&son[f[x]]1[1]!=x)|]|in[fI[x]1]||in[x];
30 |}

31 |void revl(int x){

32 if(!x)return;
33 swap(son[x][0],son[x][1]);rev[x]*=1;
34 |}

35 |void tagchain(int x,tag p){

36 if(!x)return;
37 csum[x]=csum[x]+p;
38 asum[x]=csum[x]+tsum[x];

39 val[x]=atag(vallx],p);
40 ctag[x]=ctag[x]+p;
41 |}
42 |void tagtree(int x,tag p,bool t){
43 if(!x)return;
44 tsum[x]=tsum[x]+p;
45 ttag[x]=ttag[x]+p;
46 if(!in[x]&&t)tagchain(x,p);else asum[x]=csum[x]+tsum[x];
47 |}
48 |void pb(int x){
49 if(!x)return;

50 if(rev[x])revl(son[x][0]),revi(son[x][1]),rev[x]=0;
51 if(!lin[x]&&ctag[x].ex()){
52 tagchain(son[x][0],ctag[x]);
53 tagchain(son[x][1],ctag[x]);

54 ctag[x]=tag();
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55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
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80
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82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
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110
111

}
if(ttag[x].ex()){
tagtree(son[x][0],ttag[x],0),tagtree(son[x][1],ttagl[x],0);
tagtree(son[x][2],ttag[x],1),tagtree(son[x][3],ttagl[x],1);
ttag[x]=tag();
}
}
void up(int x){
tsum[x]=data();
for(int i=0;1i<2;i++)if(son[x][i])tsum[x]=tsum[x]+tsum[son[x][i]];
for(int i=2;1i<4;i++)if(son[x][i])tsum[x]=tsum[x]+asum[son[x][i]];
if(in[x]){
csum[x]=data();
asum[x]=tsum[x];
}else{
csum[x]=data(val[x]);
for(int i=0;1i<2;i++)if(son[x][i])csum[x]=csum[x]+csum[son[x][i]];
asum[x]=csum[x]+tsum[x];
}
}
int child(int x,int t){pb(son[x][t]);return son[x][t];}
void rotate(int x,int t){
int y=f[x],w=(son[y][t+1]==x)+t;
son[y][w]l=son[x][w"1];
if(son[x][wAl])f[son[x][wr1]]=y;
if(fly])for(int z=f[y],1=0;1i<4;i++)if(son[z][i]==y)son[z][i]=x;
fx1=Fflyl;flyl=x;son[x][wr1]=y;up(y);
}
void splay(int x,int t=0){
int s=1,i=x,y;al[l]=1;
while(!isroot(i,t))al++s]=i=f[1i];
while(s)pb(als—1);
while(!isroot(x,t)){
y=Ff[x];
if(lisroot(y,t)){if((son[flyl]l[tl==y)"(son[y][t]==x))rotate(x,t);else rotate(y,t);}
rotate(x,t);
}
up (x) 3
}
int newnode () {
int x=rub?ru[rub——]:++tot;
son[x][2]=son[x][3]=0;1in[x]=1;
return x;
}
void setson(int x,int t,int y){son[x][t]=y;flyl=x;}
int pos(int x){for(int i=0;1i<4;i++)if(son[f[x]][i]==x)return 1i;return 4;}
void add(int x,int y){//Mx#EH—%kELS]y
if(!y)return;
pb(x);
for(int i=2;i<4;i++)if(!son[x][i]){
setson(x,i,y);
return;
}
while(son[x][2]&&in[son[x][2]])x=child(x,2);
int z=newnode();
setson(z,2,son[x][2]);
setson(z,3,y);
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112 setson(x,2,z);
113 splay(z,2);
114 |}

115 |void del(int x){//#x5HEd FERTT
116 if(!x)return;

117 splay(x);

118 if(!f[x])return;

119 int y=f[x];

120 if(infy]){

121 int s=1,i=y,z=f[y];al[l]=1;

122 while(!isroot(i,2))al[++s]=i=f[1];
123 while(s)pb(als—1]);

124 if(z){

125 setson(z,pos(y),child(y,pos(x)"1));
126 splay(z,2);

127 }

128 rul++rub]=y;

129 }else{

130 son[y][pos(x)]=0;

131 splay(y);

132 }

133 f[x]=0;

134 |}

135 |int fa(dint x){//x@idmEiarsE
136 splay(x);

137 if(!f[x])return 0;

138 if(!in[f[x]])return f[x];
139 int t=f[x];

140 splay(t,2);

141 return f[t];

142 |}

143 |1int access(int x){

144 int y=0;

145 for (;x;y=x,x=fa(x)){

146 splay(x);

147 del(y);

148 add(x,son[x][1]);
149 setson(x,1,y);
150 up(x);

151 }

152 return y;

153 |}

154 |dnt lca(int x,int y){
155 access(x);

156 return access(y);
157 |}

158 |1int root(int x){

159 access(x);

160 splay(x);
161 while(son[x][0])x=son[x][0];
162 return x;

163 |}

164 |void makeroot(int x){
165 access(x);

166 splay(x);

167 revl(x);

168 |}
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169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

void Llink(int x,int y){
makeroot(x);
add(y,x);
access(x);
}
void cut(int x){
access(x);
splay(x);
flson[x][0]]=0;
son[x][0]=0;
up(x) ;
}
void changechain(int x,int y,tag p){
makeroot(x) ;
access(y);
splay(y);
tagchain(y,p);
}
data askchain(int x,int y){
makeroot(x);
access(y);
splay(y);
return csum[y];
}
void changetree(int x,tag p){
access(x);
splay(x);
val[x]=atag(vallx],p);
for(int i=2;1i<4;i++)if(son[x][i])tagtree(son[x][il,p,1);
up (x) ;
splay(x);
}
data asktree(int x){
access(x);
splay(x);
data t=data(val[x]);
for(int i=2;1i<4;i++)if(son[x][i])t=t+asum[son[x][i]];
return t;
}
int n,m,x,y,z,k,i,ed[N][2];
int main(){
read(n);read(m);
tot=n;
for(i=1;i<n;i++)read(ed[i][0]),read(ed[i][1]);
for(i=1;i<=n;i++)read(val[i]),up(i);
for(i=1;i<n;i++)link(ed[i][0],ed[i][1]);
read(rt);
makeroot(rt);
while(m—){
read(k);
if(k==1){//#R
read(rt);
makeroot(rt);
}
if(k==9) {/ /x5 EAZ Ry
read(x),read(y);
if(lca(x,y)==x)continue;
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226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

cut(x);
link(y,x);
makeroot(rt);

}

if(k==0) {// TR
read(x),read(y);
changetree(x,tag(0,y));

}

if(k==5){//FH#n
read(x),read(y);
changetree(x,tag(1l,y));

}

if(k==3){//F#H/Mi
read(x);
printf(”%d\n”,asktree(x).minv);

}

if(k==4){//THEKHE
read(x);
printf(”%d\n”,asktree(x).maxv) ;

}

if(k==11){//THM
read(x);
printf(”%d\n”,asktree(x).sum);

}

if(k==2){//#Wa
read(x),read(y),read(z);
changechain(x,y,tag(0,z));
makeroot(rt);

}

if (k==6){/ /4N
read(x),read(y),read(z);
changechain(x,y,tag(1,z));
makeroot(rt);

}

if (k==7){//#ER/ME
read(x),read(y);
printf (?%d\n”,askchain(x,y).minv);
makeroot(rt);

}

if(k==8){//#m KM
read(x),read(y);
printf (”%d\n”,askchain(x,y).maxv);
makeroot(rt);

}

if(k==10) {/ /%M
read(x),read(y);
printf(”%d\n”,askchain(x,y).sum);
makeroot(rt);
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3.6 Splay

3.6.1 & Splay

O 00 N O U h W N K

A DDA W WWWWWWWWWNDNNDNNDNDNDNNNREEREREEFERRFERFERRFRRFE B
W N H O OV 0N U DM WNEFEFOGOOWOWNOOUDRMWNREOOOOWONOGODMWDNREHO

1L.LADD x y D: [XIH] [z,y] /il D

2.REVERSE x y: # X[ [z,y] ##%.

3.REVOLVE x y T: ¥IX[H [z,y] AT T NHA7.
4.INSERT x P: fE% « MUSHA P.

5.DELETE x: Mi%% = M.

6.MIN x y: EHIXIA] [z,y] NEERME.

int n,m,a[N],val[N],mn[N],tag[N],size[N],son[N][2],f[N],tot,root;bool rev[N];
void revi(int x){if(!x)return;swap(son[x][0],son[x][1]);rev[x]”=1;}
void addl(dint x,int p){if(!x)return;val[x]+=p;mn[x]+=p;tag[x]+=p;}
void pb(int x){
if(rev[x]){
revl(son[x][0]);
revl(son[x][1]);
rev[x]=0;
}
if(taglx]){
addl(son[x][0],tag[x]);
addl(son[x][1],tag[x]);
tag[x]1=0;
}
}
void up(int x){
size[x]=1,mn[x]=val[x];
if(son[x][0]){
size[x]+=size[son[x][0]];
if(mn[x]>mn[son[x][0]])mn[x]=mn[son[x][0]];
}
if(son[x][1]){
size[x]+=size[son[x][1]];
if(mn[x]>mn[son[x][1]])mn[x]=mn[son[x][1]];
}
}
void rotate(dint x){
int y=f[x],w=son[y][1]==x;
son[y][w]=son[x][w"1];
if(son[x][wrl])f[son[x][wr1]]=y;
if(FlyD{
int z=f[y];
if(son[z][0]==y)son[z][0]=x;
if(son[z][1]==y)son[z][1]=x;
}
fIx1=flyl;son[x][wr1]=y;flyl=x;up(y);
}
void splay(int x,int w){
int s=1,i=x,y;a[l]=x;
while(f[i])a[++s]=1=f[i];
while(s)pb(als—1);
while(f[x]!=w){
y=Tf[x];
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
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75
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77
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79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

}

if(fly]!=w){if((son[f[y]l]l1[0]==y)"(son[y][0]==x))rotate(x);else rotate(y);}
rotate(x);

}
if(!w)root=x;
up(x);

int build(int 1,int r,int fa){

}

int x=++tot,mid=(l+r)>>1;
f[x]=faj;vallx]=a[mid];
if(l<mid)son[x][0]=build(1l,mid—1,x);
if(r>mid)son[x][1]=build(mid+1,r,x);
up(x) ;

return x;

int kth(int k){

}

int x=root,tmp;
while(1){
pb(x) ;
tmp=size[son[x][0]]+1;
if (k==tmp)return x;
if (k<tmp)x=son[x][0];else k—=tmp,x=son[x][1];

int main(){

scanf (”%d”,&n) ;
for(int i=1;i<=n;i++)scanf(”%d”,&a[i]);
root=build(0,n+1,0);
scanf (”%d” ,&m) ;
while(m—){
char op[9];int x,y,z;
scanf (”%s%d” ,op,&x) ;
if(op[0]=="A"){
scanf (7%d%d” ,&y ,&z) ;
x=kth(x),y=kth(y+2);
splay(x,0),splay(y,x),add1l(son[y][0],z);
}
if(op[0]=="R’&&op[3]=="E’){
scanf (”%d”,&y) ;
x=kth(x),y=kth(y+2);
splay(x,0),splay(y,x),revl(son[y][0]);
}
if(op[0]=="R’&&op[3]=="0"){
scanf (7%d%d” ,&y,&z) ,z%=y—x+1};
if(z){
int u=x,t;
x=kth(y—z+1) ,y=kth(y+2);
splay(x,0),splay(y,x),t=son[y][0];
son[y][0]=0,up(y),up(x);
x=kth(u) ,y=kth(u+1);
splay(x,0),splay(y,x),son[y][0]=t,f[t]=y;
up(y) ,up(x);

}

if(op[0]=="1"){
scanf (7%d”,&y) ;
x=kth(x+1);
splay(x,0);
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101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

f[++tot]=x,val[tot]=y;
son[tot][1]=son[x][1],f[son[x][1]]=tot,son[x][1]=tot;
up (tot) ,up(x);
}
if(op[0]=="D"){
y=X;
x=kth(x) ,y=kth(y+2);
splay(x,0),splay(y,x),son[y][0]=0;
up (y) ,up(x);
}
if(op[0]=="M"){
scanf (”%d”,&y) ;
x=kth(x),y=kth(y+2);
splay(x,0),splay(y,x),printf(”%d\n” ,mn[son[y][0]]);
}

3.6.2 #im Splay

© 0 N o U b~ W N

W NNNNNNNNNNERRRRRBRBR R B B
©® © ® N0 U A WN-ROGGOOONOOUWUNWNERO

Opab: fEp MEM p+ 1 MEZAHANES a,a+1,a+2,....,0— 1,bs
lab: M aa+1,a+2,..,b—1,b N EFITER.
2p: &) p MERILE.

int n,m,i,k,x,y,z,tmp[N],tot,root, f[N],son[N][2],1[N],r[N],sum[N];
void build(int fa,int a,int b){
int mid=(a+b)>>1,x=++tot;
fx]=fa,l[x]=r[x]=tmp[mid],sum[x]=b—a+1;
if(a==b)return;
if(mid>a)son[x][0@]=tot+1,build(x,a,mid—1);
if(mid<b)son[x][1]=tot+1,build(x,mid+1,b);
}
void up(int x){sum[x]=sum[son[x][0]]+sum[son[x][1]]+r[x]—1[x]+1;}
void setson(int x,int w,int y){son[x][w]l=y;if(y)fly]l=x;}
void rotate(dint x){
int y=f[x],w=son[y][1]==x;
son[y] [wl=son[x][!w];
if(son[x][!w])f[son[x][!w]]l=y;
if(flyD{
int z=f[y];
if(son[z][0]==y)son[z][0]=Xx;
if(son[z][1]==y)son[z][1]=x;
}
fIx]=flyl;flyl=x;son[x][twl=y;up(y);
}
void splay(int x,int w=0){
while(f[x]!=w){
int y=f[x];
if(fly]!=w){if((son[f[y]l]1[0]==y)"(son[y][0]==x))rotate(x);else rotate(y);}
rotate(x);
}
up(x) ;
if(!w)root=x;

}

27




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

int kth(int k,int id=0){
int x=root,nl,nr;
while(1){
nl=sum[son[x][0]]+1;nr=nl+r[x]—1[x];
if (nl<=k&&k<=nr)return id?x:k—nl+1[x];
if(k<nl)x=son[x][0];
else k—=nr,x=son[x][1];

}
int takeout(int k){
int x=kth(k,1),val=kth(k);
splay(x) ;
int tl=1[x],tr=r[x],sl=son[x][0],sr=son[x][1];
1[x]=r[x]=val;
if(vall=tl){
int y=++tot;
1lyl=tl;r[yl=val-1;
setson(y,0,sl);up(y);setson(x,0,y);
}else setson(x,0,sl);
if(vall=tr){
int y=++tot;
1lyl=val+l;r[y]=tr;
setson(y,1l,sr);up(y);setson(x,1,y);
}else setson(x,1l,sr);
up (x) ;
return x;
}
void ins(int k,int a,int b){
int y=++tot;
takeout(k+1);
llyl=a,rlyl=b;
setson(y,1l,son[root][1]);up(y);setson(root,1l,y);up(root);
}
void del(int a,int b){
int x=takeout(b+2);
takeout(a);
splay(x,root) ;setson(x,0,0);up(x);up(root);
}
int main(){
scanf (7%d%d” ,&n,&m) ;
for (i=root=1;i<=n;i++)scanf(”%d”,tmp+i);
build(0,0,n+1);
while(m—){
scanf (7%d%d” , &k, &x) ;
if(k==0)scanf (”%d%d”,&y,&z),ins(x,y,z);
if(k==1)scanf(”%d”,&y),del(x,y);
if(k==2)printf (?%d\n”,kth(x+1));
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3.7 Treap

1 | struct node{

2 int val,cnt,sum,p;node *1,*r;

3 node () {val=cnt=sum=p=0;1=r=NULL;}

4 void up(){sum=cnt+1—>sum+r—>sum;}

5 | }*blank=new(node) ,*root;

6 |void Init(){

7 blank—>1=blank—>r=blank;

8 root=blank;

9 |7

10 |void Rotatel(node*&x){node*y=x—>r;x—>r=y—>1;x—>up() ;y—>1l=x;y—>up () ;x=y;}
11 |void Rotater (node*&x){node*y=x—>1;x—>1=y—>r;x—>up () ;y—>r=x;y—>up();x=y;}
12 | //HA—"1p

13 |void Insert(node*&x,int p){

14 if (x==blank) {

15 x=new (node) ;x—>val=p;x—>1=x—>r=blank;x—>cnt=x—>sum=1;x—>p=rand() ;
16 return;

17 }

18 X—>sum++;

19 if(p==x—>val) {x—>cnt++;return;}

20 if(p<x—>val){

21 Insert(x—>1,p);

22 if (x—>1—>p>x—>p)Rotater(x);

23 }else{

24 Insert(x—>r,p);

25 if (x—>r—>p>x—>p)Rotatel(x);

26 }

27 |}

28 | //MB—4p

29 |void Delete(node*&x,int p){

30 X—>sum—;

31 if(p==x—>val) {x—>cnt—;return;}

32 if(p<x—>val)Delete(x—>1,p);else Delete(x—>r,p);
33 |}

34 | //EHKRTpRIEF A

35 [1int Ask(node*&x,int p){

36 if(x==blank)return 0;

37 if(p==x—>val)return x—>r—>sum;

38 if(p<x—>val) return x—>cnt+x—>r—>sum+Ask(x—>1,p);
39 return Ask(x—>r,p);

40 |}

41 | //EWTE [c,d] T N R

42 |1dnt Ask(node*&x,int a,int b,int c,int d){

43 if(x==blank)return 0;

44 if(c<=a&&b<=d)return x—>sum;

45 int t=c<=x—>val&&x—>val<=d?x—>cnt:0;

46 if(c<x—>val)t+=Ask(x—>1,a,x—>val-1,c,d);

47 if (d>x—>val) t+=Ask(x—>r,x—>val+1l,b,c,d);

48 |}
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3.8 BRENSZUEIRS

ey —H, IR, SCRFUL TR
LInsert x: fEFPHIFRA 4L HMANJRELATINEELS x 1.
2. Ask x y: WHIE o FHARERE y MENEH I —ANEE L

W& IR SIS T, X TEM 2y, S0 THE tmz] 5 tmly] AT/ HHA

O(logn), & O(1).

1 | #include<cstdio>

2 | #include<cmath>

3 |#define N 400010

4 |using namespace std;

5 | typedef unsigned long long 11;

6 |const 11 inf=1ULL<<63;

7 | const double A=0.8;

8 |11 tU[N],tr[N],tm[N];

9 |1int size[N],son[N][2],f[N],tot,root;

10 |[1int id[N],cnt;

11 |dnt dins(int x,int b){

12 size[x]++;

13 if(!son[x][b]){

14 son[x][b]=++tot;f[tot]=x;size[tot]=1;

15 if(!b)tl[tot]=tl[x],tr[tot]=tm[x];else tl[tot]=tm[x],tr[tot]=tr[x];
16 tm[tot]=(tl[tot]+tr[tot])>>1;

17 return tot;

18 }else return 1ins(son[x][b],b);

19 |}

20 |void dfs(int x){

21 if(son[x][0])dfs(son[x][0]);

22 id[++cnt]=x;

23 if(son[x][1])dfs(son[x][1]);

24 |}

25 |1dnt build(int fa,int 1,int r,11 a,1l b){

26 int mid=(l+r)>>1,x=1d[mid];

27 f[x]=fa;son[x][0]=son[x][1]=0;size[x]=1;tl[x]=ajtr[x]=b;tm[x]=(a+b)>>1;
28 if(l==r)return x;

29 if(l<mid)size[x]+=size[son[x][0]=build(x,1l,mid—1,a,tm[x])];
30 if(r>mid)size[x]+=size[son[x][1]=build(x,mid+1,r,tm[x],b)];
31 return x;

32 |}

33 |1dnt rebuild(int x){

34 cnt=0;dfs(x) ;return build(f[x],1l,cnt,tl[x],tr[x]);

35 |}

36 |1int kth(int k){

37 int x=root,rank;

38 while(1){

39 size[x]++;

40 rank=size[son[x][0]]+1;

41 if(k==rank)return x;

42 if(k<rank)x=son[x][0];else k—=rank,x=son[x][1];

43 }

44 |}

45 |void kthins(int k){

46 if(!root){root=tot=size[1]=1;tr[1]=inf,tm[1]=inf>>1;return;}
47 int x;
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48 if(k==1)x=1ins(root,0);

49 else if(k>size[root])x=ins(root,1);

50 else{

51 x=kth (k) ;

52 if(son[x][0])x=ins(son[x][0],1);else{
53 son[x][0]=++tot;f[tot]=x;size[tot]=1;
54 tl[tot]=tl[x],tr[tot]=tm[x];

55 tm[tot]=(tl[tot]+tr[tot])>>1;

56 x=tot;

57 }

58 }

59 int deep=1;int z=x;while(f[z])z=f[z],deep++;

60 if(deep<log(tot)/log(1l/A))return;

61 while((double)size[son[x][0]]<A*size[x]&&(double)size[son[x][1]]<A*size[x])x=Ff[x];
62 if(!x)return;

63 if(x==root){root=rebuild(x) ;return;}

64 int y=f[x],b=son[y][1]==x,now=rebuild(x);

65 son[y][b]=now;

66 |}

3.9 MELEMPUHENR

B E—H m Aok, IRLL R ERAE:
Lins ¢ d e: FHA—DNEEAERZ ¢ IITER, X ent WTTERCAN d, X sum ITTERCN e.
2.ask: B FTA EUT 5 AL B ZE 45 SE AT

1 |struct T{

2 |dnt Vv[N];11 sum[N];

3 |void ins(int c,int d,int e){

4 int a=1,b=m,x=1,mid;

5 while(1){

6 v[x]+=d,sum[x]+=e;

7 if(a==b)return;

8 X<<=1;

9 if(c<=(mid=(a+b)>>1))b=mid;else x|=1,a=mid+1;
10 }

11 |}

12 |11 ask(){

13 if(v[1l]<=1)return 0;

14 int a=1,b=m,mid,t,k=(v[1]+1)/2,x=1,cnt=0;11 ans=0;
15 while(a<b) {

16 mid=(a+b)>>1,t=v[x<<=1];

17 if(k<=t)cnt+=v[x|1],ans+=sum[x|1],b=mid;
18 else cnt—=t,ans—=sum[x],k—=t,a=mid+1,x|=1;
19 }

20 return ans—sum[x]/v[x]*cnt;

21 |}

22 | };
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From Hangzhou Dianzi University

int merge(int x,int y,int a,int b){

if(!x)return y;
if(!y)return x;
int z=++tot;
if(a==b){

v[lz]=v[x]+v[y]l;

return z;
}
int mid=(a+b)>>1;
1[z]=merge(1[x],l[y],a,mid);
r{z]=merge(r[x],r[y],mid+1,b);
v[izl=v[1[z]]+v[r[z]];

return z;

A1 EERS

void dfs(int x){
size[x]=1;
for (int i=g[x];i;i=nxt[i])if(v[i]!=Ff[x]){
flvill=x,d[v[i]1]=d[x]+1;
dfs(v[i]),size[x]+=size[v[il];
if(sizel[v[i]l]l>size[son[x]])son[x]=v[i];
}
}
void dfs2(int x,int y){
st[x]=++dfn;top[x]=y;
if(son[x])dfs2(son[x],y);
for(int i=g[x];i;i=nxt[i])if(v[i]!=son[x]&&v[i]!=Ff[x])dfs2(v[i]l,v[i]);
en[x]=dfn;
}
//E WX, yF A lca
int lca(int x,int y){
for (5 top[x]!=top[yl;x=Ff[top[x]])if(d[top[x]]1<d[top[y]]){int z=x;x=y;y=z;}
return d[x]<d[y]?x:y;
}
[ /xRy IS, BBy 7 S — S
int lca2(int x,int y){
int t;
while(top[x]!=top[y]l)t=toplyl,y=Ff[toplyl];
return x==y?t:son[x];
}
/1 Bhr oot YRR x 1) I A
void subtree(int x){
if(x==root){change(1l,n);return;}
if(st[x]>stlroot]||en[x]<en[root]){change(st[x],en[x]);return;}
int y=1lca2(root,x);
change(st[y]—1,p),change(en[y]+1,n);
}
[ /R x By #6452 0 p HEAT R

void chain(int x,int y){
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for (;top[x]!=top[y]l;x=Ff[top[x]11){
if(d[top[x]11<d[toplyl]){int z=x;x=y;y=z;}
change(st[top[x]],st[x]);

}

if(d[x]1<d[y]){int z=x;x=y;y=z;}

change(st[y],st[x]);

From Hangzhou Dianzi University

12 FHB&EN

SRR — 26 2R B, A URE A bR N R MBI B RIRI 2B 38N O(log®n), 11 O(logn).

#include<cstdio>
#include<cmath>
#include<algorithm>
#define N 39989
using namespace std;
struct Seg{
double k,b;
Seg(O){}
Seg(int x0,int y0,int x1,int y1){
if (x0==x1)k=0,b=max(y0,yl);
else k=1.0*(y0—yl)/(x0—x1) ,b=—k*x0+y0;
}
double gety(int x){return k*x+b;}
}s[1000107;
int m,op,cnt,X0,Y0,X1,Y1l,ans,v[131000];
inline int sig(double x){return fabs(x)<1le—8?0:(x>0?1:—1);}
void ins(int x,int a,int b,int c,int d,int p){
if(c<=a&&b<=d){
if(sig(spl.gety(a)-slvix]].gety(a))>0
&&sig(s[pl.gety(b)—s[v[x]].gety(b))>0){v[x]=p;return;}
if(sig(slpl.gety(a)—s[v[x]].gety(a))<=0
&&sig(s[p].gety(b)—s[v[x]].gety(b))<=0)return;
if(a==b)return;
}
int mid=(a+b)>>1;
if(c<=mid)ins(x<<l,a,mid,c,d,p);
if(d>mid)ins(x<<1|1,mid+1,b,c,d,p);
}
void ask(int x,int a,int b,int c){
if(sig(s[ans].gety(c)—s[v[x]].gety(c))<0)ans=v[x];
else if(!sig(s[ans].gety(c)—s[v[x]].gety(c))&&ans>v[x])ans=v[x];
if(a==b)return;
int mid=(a+b)>>1;
c<=mid?ask(x<<1l,a,mid,c)rask(x<<1|1,mid+1,b,c);
}
int main(){
s[0].b=—1;
read(m);
while(m—){
read(op);
if(lop){
read(X0);
ans=0,ask(1,1,N,X0);
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printf(”%d\n”,ans);

}else{
read(X0),read(Y0),read(X1l),read(Y1l);
s[++cnt]=Seg(X0,Y0,X1,Y1);
ins(1,1,N,X0,X1,cnt);

}

.13 ST %

int Log[N],f[17][N];
int ask(int x,int y){
int k=log[y—x+1];
return max (f[k][x],f[k][y—(1<<k)+1]);
}
int main(){
for(i=2;i<=n;i++)Log[i]=Log[i>>1]+1;
for(j=1;j<K;j++)for(i=1;i+(1<<j—1)<=n;i++)f[JI[T]1=max(fF[J—11[1],f[J—1I1[1+(1<<j—-1)]1);
}

14 ERH
TN B/ NI E -

typedef pair<int,int>P;
struct Node{
int 1,r,d;P v;
Node () {}
Node(int _1,int _r,int _d,P _v){l=_1,r=_r,d=_d,v=_v;}
}TINT;
int merge(int a,int b){
if(!a)return b;
if(!b)return a;
if(T[a].v>T[b].v)swap(a,b);
T[a].r=merge(T[a].r,b);
if(T[T[a].l].d<T[T[a].r].d)swap(T[a]l.1l,T[a]l.r);
T[a].d=T[a].r?T[T[a].r].d+1:0;
return a;
}
int pop(int a){
int 1=T[a].l,r=T[a].r;
T[a].l=T[a].r=T[a].d=0;
return merge(l,r);

}

A5 HIEMXIEE k )

Yer — NS a, SCHFPRATHRAE:
1xy: 8 a[z] BXCH y-
2xyk: Bl [z,y] Nk /IME-
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RIS 22 O(nlog?n), #EMEAE O(nlogn).

1 |#include<cstdio>

2 | #include<cstdlib>

3 | #include<algorithm>

4 |using namespace std;

5 |const int N=200010,M=524289;

6 |int n,m,cnt,i,a[N],op[N][4],b[N];

7 |int lower(int x){

8 int 1=1,r=cnt,t,mid;

9 while(l<=r)dif(b[mid=(1+r)>>1]<=x)1=(t=mid)+1;else r=mid-—1;
10 return t;

11 |}

12 | struct node{

13 int val,cnt,sum,p;node*1,*r;

14 node () {val=sum=cnt=p=0;1=r=NULL;}

15 inline void up(){sum=1->sum+r—>sum+cnt;?}
16 | }*blank=new(node) ,*T[M],pool[2000000],*cur;
17 |void Rotatel(node*&x){node*y=x—>r;x—>r=y—>1;x—>up() ;y—>1l=x;y—>up () ;x=y;}
18 |void Rotater(node*&x){node*y=x—>1;x—>1=y—>r;x—>up() ;y—>r=x;y—>up();x=y;}
19 |void Ins(node*&x,int y,int p){

20 if(x==blank) {x=cur++;x—>val=y;x—>1=x—>r=blank;x—>sum=x—>cnt=1;x—>p=std::rand() ;return;}
21 X—>sum+=p;

22 if(y==x—>val) {x—>cnt+=p;return;}

23 if(y<x—>val){

24 Ins(x—>1,y,p);

25 if (x—>1—>p>x—>p)Rotater(x);

26 }else{

27 Ins(x—>r,y,p);

28 if (x—>r—>p>x—>p)Rotatel(x);

29 }

30 |}

31 |int Ask(node*x,int y){//ask how many <=y
32 int t=0;

33 while(x!=blank)if(y<x—>val)x=x—>1;else t+=x—>1—>sum+x—>cnt,x=x—>r;
34 return t;

35 |}

36 |void add(int v,int i,int p){

37 int a=1,b=cnt,mid,f=1,x=1;

38 while(a<b){

39 if(f)Ins(T[x],1,p);

40 mid=(a+b)>>1;x<<=1;

41 if(f=v<=mid)b=mid;else a=mid+1,x|=1;

42 }

43 Ins(T[x],i,p);

44 |1}

45 |int kth(int 1,1int r,int k){

46 int x=1,a=1,b=cnt,mid;

47 while(a<b){

48 mid=(a+b)>>1;x<<=1;

49 int t=Ask(T[x],r)—Ask(T[x],1-1);

50 if(k<=t)b=mid;else k—=t,a=mid+1,x|=1;
51 }

52 return a;

53 |}

54 |void build(int x,int a,int b){

55 T[x]=blank;
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if(a==b)return;
int mid=(a+b)>>1;
build(x<<1l,a,mid),build(x<<1|1,mid+1,b);
}
int main(){
blank—>1=blank—>r=blank;
while(~scanf (”%d”,&n)){
cur=pool;
for(i=1;i<=n;i++)read(ali]),b[i]l=al[i];
cnt=n;
read(m);
for(i=1;i<=m;i++){
read(op[i][0]),read(op[i][1]),read(op[i][2]);
if(op[i][0]==1)b[++cnt]=op[i][2];else read(op[i]l[3]);
}
sort(b+1l,b+cnt+l);
for(i=1;i<=n;i++)ali]l=lower(al[i]);
for(i=1;i<=m;i++)if(op[i][0]==1)op[i]l[2]=Tlower (op[i][2]);
build(1,1,cnt);
for(i=1;i<=n;i++)add(ali],i,1);
for(i=1;i<=m;i++){
if(op[i][0]==1)add(alop[i][1]],0p[i]1[1],~1),add(alop[i]1[1]]=0p[i]1[2],0p[i]1[1],1);
else printf(”%d\n”,b[kth(op[i][1],0p[i][2],0p[i]1[3])]);
}
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SCRFEL RS, ERCE OB ITA A I AUE B A B2 O(log® n), #H#H O(logn).

#include<cstdio>
typedef long long 11;
const int N=100010,M=2000000,T=262145;
int n,m,i,x,y,z;
int g[N],nxt[N<<1],v[N<<1],w[N<<1],ok[N<<1],ed,son[N],f[N],all,now,cnt,value[N];
int size[N],heavy[N],top[N],loc[N],seq[N],dfn;
int G[N],NXT[M],V[2][M],W[M],ED,tag[T];
11 val[T],sw[N],sdw[N],sew[N],sedw[N];
void add(int x,int y,int z){v[++ed]=y,w[ed]=z,nxt[ed]=g[x],ok[ed]=1,g[x]=ed;}
void ADD(int x,int y,int z,int w){V[O][++ED]=y;V[1][ED]=z;W[ED]=w;NXT[ED]=G[x];G[x]=ED;}
void findroot(int x,int pre){
son[x]=1;f[x]=0;
for(int i=g[x];i;i=nxt[i])if(ok[i]&&v[i]!=pre){
findroot(v[il,x);
son[x]+=son[v[i]];
if(son[v[i]]>f[x])f[x]=son[v[i]l];
}
if(all-son[x]>f[x])f[x]=all-son[x];
if (f[x]<f[now])now=x;
}
void dfs(int x,int pre,int dis){
ADD(x,now,cnt,dis);
for (int i=g[x];i;i=nxt[i])if(ok[i]&&v[i]!=pre)dfs(v[i],x,dis+w[i]);
}
void solve(int x){
int 1;
for(i=g[x];i;i=nxt[i])if(ok[i])++cnt,dfs(v[i],x,w[i]);
for (i=g[x];i;i=nxt[i])if(ok[i]){
ok[i71]=0;
f[0]=all=son[v[i]];
findroot(v[i],now=0);
solve(now) ;

}
void dfsi(int x,int y){
size[x]=1;f[x]=y;
for(int i=g[x];i;i=nxt[i])if(v[il!=y){
dfsi(v[i],x);size[x]+=size[v[il];
if(size[v[i]]>sizel[heavy[x]])heavy[x]=v[i];
}
}
void dfs2(int x,int y){
top[x]=y;seq[loc[x]=++dfn]=x;
if(heavy[x])dfs2(heavy[x],y);
for (int i=g[x];i;i=nxt[i])if(v[i]!=heavy[x]&&v[i]!=f[x])dfs2(v[i],v[i]);
}
void addi(int x,int p){val[x]+=p,tag[x]+=p;}
void pb(int x){if(tag[x])addl(x<<1l,tag[x]),addl(x<<1|1l,tag[x]),tag[x]=0;}
void change(int x,int a,int b,int c,int d,int p){
if(c<=a&&b<=d){add1l(x,p);return;}
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pb(x) ;
int mid=(a+b)>>1;
if(c<=mid)change(x<<1,a,mid,c,d,p);
if(d>mid)change(x<<1|1,mid+1,b,c,d,p);
val[x]=val[x<<l]>val[x<<l|1]?val[x<<1l]:val[x<<1|1];
}
int getroot(){
int x=1,a=1,b=n,mid;
while(a<b){
pb(x) ,mid=(a+b)>>1;
if(val[x<<l|1]*2>=val[1l])a=mid+1l,x=x<<1|1l;else b=mid,x<<=1;
}
return seq[a];
}
void modify(int x,int y){
value[x]+=y;
for (int i=G[x];i;i=NXT[i]){
sw[V[0][i]]+=y,sdw[V[0][i]1]+=(1V)W[i]l*y;
sew[V[1][i]]+=y,sedw[V[1][i]1]+=(1V)W[i]*y;
}
while(top[x]!=1)change(1,1,n,loc[top[x]],loc[x],y),x=f[top[x]];
change(1,1,n,1,loc[x],y);
}
11 query(int x){
11 t=sdw[x];
for(int i=G[x];1;i=NXT[i])
t+=(sw[V[0][i]]—sew[V[1][i]]+value[V[O][i]])*W[i]+sdw[V[O][i]]—sedw[V[1][i]];
return t;
}
int main(){
read(n),read(m);
for (ed=1i=1;i<n;i++)read(x),read(y),read(z),add(x,y,z),add(y,x,z);
f[0]=all=n;findroot(1l,now=0);solve(now);
dfs1(1,0),dfs2(1,1);
while(m—)read(x),read(y),modify(x,y),printf(?”%lld\n”,query(getroot()));

2 ZFEFIIARBTR E DAY
ans FREEAN BB OB H e S BB AR, IEIE 24 O(nlog?n).

int n,m,i,x,y,ans;char op[5];
int g[N],v[N<<1],nxt[N<<1],; ed
int f[N],son[N][2],val[N],tag[N],sum[N],ts[N],td[N],size[N],tmp[N];
bool isroot(int x){return !f[x]||son[f[x]][0]!=x&&son[f[x]]1[1]!=x;}
void addi(int x,int p){if(!x)return;val[x]+=p;tag[x]+=p;}
void add2(int x,int s,int d){if(!x)return;sum[x]+=s+size[son[x][1]]*d;ts[x]+=s;td[x]+=d;}
void pb(int x){
if(tag[x]){
addl(son[x][0],tag[x]);
addl(son[x][1],tag[x]);
tag[x]=0;
}
if(td[x]){
add2(son[x][0],ts[x]+(size[son[x][1]]+1)*td[x],td[x]);
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add2 (son[x][1],ts[x],td[x]);
ts[x]=td[x]=0;
}
}
void up(int x){size[x]=size[son[x][0]]+size[son[x][1]]+1;}
void rotate(dint x){
int y=f[x],w=son[y][1]==x;
son[y][w]l=son[x][w"1];
if(son[x][wA1l])f[son[x][wr1]]=y;

if(flyD{

int z=f[y];

if(son[z][0]==y)son[z][0]=x;else if(son[z][1l]==y)son[z][1]=xX;
}
FIxI=fLyl;flyl=x;son[x][wr1]=y;up(y);

}
void splay(int x){
int s=1,i=x,y;tmp[1l]=1;
while(!isroot(i))tmp[++s]=i=f[1i];
while(s)pb(tmp[s—1]);
while(!isroot(x)){
y=Tf[x1;
if(!lisroot(y)){if((son[flyl]l[0]==y)~(son[y][0]==x))rotate(x);else rotate(y);}
rotate(x);
}
up (x) ;
}
void access(int x){for(int y=0;x;y=x,x=f[x])splay(x),son[x][1]=y,up(x);}
int root(int x){access(x);splay(x);while(son[x][0])x=son[x][0];return x;}
void addleaf(int x,int y){
flyl=x,son[y][0]=son[y][1]=vally]l=tag[y]=sum[y]=ts[y]l=td[y]=0,size[y]=1;
x=root(x) ,access(y),splay(x),add1(x,1),add2(x,0,1);
for(y=son[x][1];sonly][0];y=son[y][0]);splay(y);
int vx=val[x],vy=vally];
if(vy*2>vx){
vally]=vx,val[x]—=vy;
sum[x]—=sum[y]+vy,sum[y]+=sum[x]+vx—vy;
access(y),splay(x),son[x][0]=y,son[x][1]=0;
}
}
void dfs(int x,int y){
addleaf(y,x);
for (int i=g[x];i;i=nxt[i])if(v[i]l!=y)dfs(v[il,x);
}
void addedge(int x,int y){v[++ed]=y;nxt[ed]=g[x];g[x]=ed;}
void link(int x,int y){
int X=root(x),Y=root(y);
ans—=sum[X]+sum[Y];
if(val[X]<val[Y])swap(x,y);
dfs(y,x),addedge(x,y) ,addedge(y,x);
ans+=sum[root(x)];
}
int main(){
scanf (”%d%d” ,&n,&m) ;
for(i=1;i<=n;i++)vall[i]=size[i]=1;
while(m—){
scanf (”%s” ,op);
if(op[0]=="A’)scanf (”%d%d”,&x,&y), Link(x,y);
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72 if(op[0]=="Q’)printf(”%d\n”,ans);
73 }
74 |}

4.3 EW

BT 1 ZAMEEE m ARG WIEETTRER, FEERE O(mlogn).

1 |dnt m,i,a[N],q[N],t,tot;bool vip[N],vis[N];

2 |bool cmp(int x,int y){return st[x]<st[y];}

3 |dint main(){

4 while(~scanf (”%d”,&m) ) {

5 vis[1]=vip[1]=a[1]=1;

6 for (tot=++m,i=2;1i<=m;i++)read(al[i]),vis[a[i]l]l=vip[al[il]l=1;
7 sort(a+l,a+m+1l,cmp);

8 for(i=1;i<m;i++)if(!vis[x=lca(al[i],ali+1])])vis[a[++tot]=x]=1;
9 m=tot,sort(a+l,a+m+1l,cmp);

10 for(q[t=1]=1,1i=2;i<=m;q[++t]=al[i++]){

11 while(st[a[i]l]l<st[q[t]]]|]|en[al[il]l>en[q[t]])t—;

12 addedge(q[t],al[i]);

13 }

14 for(i=1;i<=m;i++)vis[a[i]]l=vip[al[i]l]=0;

15 }

16 |}

4.4 SR /NE B

1 |dnt n,m,i,j,w[N],c[N],bit[N],f[N];1ll ans;

2 | struct P{

3 int x,y,p;

4 PO{}

5 P(int _x,int _y,int _p){x=_x,y=_y,p=_p;}

6 |}a[N],b[N],e[N<<2];

7 |bool cmp(const P&a,const P&b){return a.x==b.x?a.y<b.y:a.x<b.x;}

8 |bool cmpe(const P&a,const P&b){return a.p<b.p;}

9 |int lower(int x){

10 int 1=1,r=n,t,mid;

11 while(l<=r)dif(c[mid=(1+r)>>1]<=x)1=(t=mid)+1l;else r=mid-—1;

12 return t;

13 |}

14 |Hdnt abs(int x){return x>0?x:—x;}

15 |dnt dis(int x,int y){return abs(a[x].x—al[y].x)+abs(a[x].y—alyl.y);}
16 |void 1ins(int x,int p){for(;x<=n;x+=x&x)if(w[p]<=w[bit[x]])bit[x]=p;}
17 |dnt ask(int x){int t=0;for (;x;x—=x&x)if(w[bit[x]]<=w[t])t=bit[x];return t;}
18 |1dnt F(int x){return f[x]==x?x:f[x]=F(f[x]);}

19 |void solve(){

20 for (sort(b+1l,b+n+1l,cmp),sort(c+l,c+n+l),i=1;i<=n;i++){

21 if(j=ask(lower(b[i].y)))e[++m]=P(b[i].p,j,dis(b[i]l.p,3))};

22 ins(lower (b[i].y),b[i].p);

23 }

24 |}

25 |11 ManhattanMst(){

26 for (w[0]=~0U>>1,m=ans=0,i=1;i<=n;i++)f[i]=1;

40




ACM-ICPC HEitR 533

From Hangzhou Dianzi University

27 for(i=1;i<=n;i++){

28 b[i]=P(—al[i].x,al[i]l.x—a[i].y,1);
29 clil=b[i].y;

30 wli]=al[i].x+al[i].y;

31 bit[i]=0;

32 }

33 solve();

34 for(i=1;i<=n;i++){

35 b[i]=P(—al[i].y,al[i]l.y—ali]l.x,1i);
36 c[il=b[i].y;

37 bit[i]=0;

38 }

39 solve();

40 for(i=1;i<=n;i++){

41 b[i]=P(al[i].y,—al[i]l.x—al[i].y,1);
42 cl[il=b[i].y;

43 wlil=al[i].x—al[i].y;

44 bit[i]=0;

45 |

46 solve();

a7 for(i=1;i<=n;i++){

48 b[i]=P(—al[i].x,al[i].y+a[i].x,1);
49 cl[il=b[i].y;

50 bit[i]=0;

51 }

52 solve();

53 sort(e+l,e+m+1l,cmpe);

54 for (ans=0,i=1;i<=m;i++)if(F(e[i].x)!=F(e[i].y)){
55 flflelil.x11=f[el[i].y];

56 ans+=e[i].p;

57 }

58 return ans;

59 |}

60 |1dint main(){

61 scanf (”%d”,&n) ;

62 for (i=1;i<=n;i++)scanf (”%d%d”,&a[i].x,&a[i].y);
63 printf(”%11ld”,ManhattanMst());

64 |}
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5

5.1 BRH[EER

R [7] 5 -

T AT BERCAGR AR KL, AR R [0

AEE: FATRRAE = B, AR [

[VEPAEZET

Tor B 2 HAC ZE P T B RO AL, 88 By T P RO AR SO AR 1 4 2 A
o

AFE: HHMNEHZERA TR HE = NZEEE AR E = AR +1, 5 RA
JE = R 41, HABTRHE = AN

N O(n + m) SKERSLEES AR T, n R, m I8 AR O e Hh 221 34
Mg 5, ERLRE, WERERR o 3y, 8RRy 2 2.

1 |namespace UndirectedGraph{
2 |int n,m,i,x,y,d[N],g[N],v[M<<1],w[M<<1],vis[M<<1],nxt[M<<1],ed;
3 |int ans[M],cnt;
4 |void add(int x,int y,int z){
5 dix]++;
6 v[++ed]=y;w[ed]=z;nxt[ed]=g[x];g[x]=ed;
T}
8 |void dfs(int x){
9 for(int&i=g[x];i;){
10 if(vis[i]){i=nxt[i];continue;}
11 vis[i]=vis[ir1l]=1;
12 int j=w[i];
13 dfs(v[il);
14 ans[++cnt]=j;
15 }
16 |}
17 |void solve(){
18 scanf (”%d%d” ,&n,&m) ;
19 for (i=ed=1;i<=m;i++)scanf (?%d%d”,&x,&y) ,add(x,y,i),add(y,x,—1);
20 for(i=1;i<=n;i++)if(d[1]&1){puts(”’NO”);return;}
21 for(i=1;i<=n;i++)if(g[i]){dfs(i);break;}
22 for(i=1;i<=n;i++)if(g[i]){puts(”’NO”);return;}
23 puts(”YES”);
24 for (i=m;i;i—)printf(”%d ”,ans[i]);
25 |}
26 |}
27 |namespace DirectedGraph{
28 [int n,m,i,x,y,d[N],g[N],v[M],vis[M],nxt[M],ed;
29 |1dnt ans[M],cnt;
30 |void add(int x,int y){
31 d[x]++;d[y]—;
32 v[++ed]=y;nxt[ed]=g[x];g[x]=ed;
33 |}
34 |void dfs(int x){
35 for (int&i=g[x];i;){
36 if(vis[i]){i=nxt[i];continue;}
37 vis[i]=1;
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38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52

int j=1;
dfs(v[il);
ans[++cnt]=j;
}
}
void solve(){
scanf (7%d%d” ,&n,&m) ;
for(i=1;i<=m;i++)scanf (”%d%d”,&x,&y) ,add(x,y);
for(i=1;i<=n;i++)if(d[i]){puts(”’NO”);return;}
for(i=1;i<=n;i++)if(g[i]){dfs(i);break;}
for(i=1;i<=n;i++)if(g[i]){puts(”’NO”);return;}
puts(”YES”);
for (i=m;i;i—)printf(”%d ”,ans[i]);

5.2 I

5.2.1 Dijkstra

1 | typedef pair<int,int> P;

2 |priority_queue<P,vector<P>,greater<P> >Q;

3 |void dijkstra(int S){

4 int i,x;

5 for(i=1;i<=n;i++)d[i]=inf;Q.push(P(d[S]=0,S));
6 while(!Q.empty()){

7 P t=Q.top();Q.pop();

8 if(d[x=t.second]<t.first)continue;

9 for(i=g[x];i;i=nxt[i1])if(d[x]+w[i]1<d[v[i]])Q.push(P(d[v[i]]l=d[x]+w[i],v[i]));
10 }

11 |}

5.2.2 SPFA

1 |1int q[66000] ;unsigned short h,t;

2 |void add(int x,int y){

3 if(y>=d[x])return;d[x]=y;

4 Pif(in[x]){

5 in[x]=1;

6 if(y<d[q[h]l])ql——h]l=x;else q[++t]=x;//SLFifL
7 }

8 |}

9 |void spfa(int S){//SHIEH
10 int i,x;
11 for (i=h=1;i<=n;i++)d[i]=inf,in[i]1=0;add(S,t=0);
12 while(h!=t+1)for(i=g[x=q[h++]],in[x]=0;7;i=nxt[i])add(v[i],d[x]+w[i]);
13 |}

5.2.3 Astar X k 18I

RAWES S B T BET kR, g A&IE, b AIERE.

43

From Hangzhou Dianzi University




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

1 |typedef pair<int,int> P;

2 |const int N=1010,M=10010,inf=1000000010;

3 |int n,m,k,S,T,i,x,y,Z;

4 |dint g[N],h[N],v[M<<1],w[M<<1],nxt[M<<1],ed,d[N],vis[N],ans[N];
5 |priority_queue<P,vector<P>,greater<P> >Q;

6 |void add(int x,int y,int z){

7 v[++ed]=x;w[ed]=z;nxt[ed]=gl[y];glyl=ed;

8 v[++ed]=y;wl[ed]=z;nxt[ed]=h[x];h[x]=ed;

9 |7

10 |int main(){

11 scanf (7%d%d%d” ,&n,&m,&k) ;S=n,T=1;

12 for(i=1;i<=k;i++)ans[i]=—1;

13 while(m—)scanf (”%d%d%d” ,&x,&y,&z) ,add (x,y,z);

14 for(i=1;i<=n;i++)d[i]=1inf;Q.push(P(d[T]=0,T));

15 while(!Q.empty()){

16 P t=Q.top();Q.pop();

17 if(d[t.second]<t.first)continue;

18 for (i=g[x=t.second];i;i=nxt[i])if(d[x]+w[i]l<d[v[i]])
19 Q.push(P(d[v[i]]1=d[x1+w[i],v[i]));

20 }

21 if(d[S]<inf)Q.push(P(d[S],S));

22 while(!Q.empty()){

23 P t=Q.top();Q.pop();vis[x=t.second]++;

24 if(x==T&&vis[T]<=k)ans[vis[T]]=t.first;

25 if(vis[x]<=k)for(i=h[x];i;i=nxt[i])Q.push(P(t.first—d[x]+d[v[i]ll+w[i]l,v[i]));
26 }

27 for (i=1;i<=k;i++)printf(?%d\n”,ans[i]);

28 |}

5.3 Tarjan
5.3.1 HREBRSE

cut[i] RoANFINKIE 1 FILRETRWIL, ent FoRUXGER BRI, from[i] T i@ M
IV IR URSGES il

1 |dint e[M][2],cut[M],g[N],v[M<<1],nxt[M<<1],ed=1;

2 |dnt f[N],dfn[N],low[N],num,cnt,from[N];

3 |void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}

4 |void tarjan(int x){

5 dfn[x]=low[x]=++num;

6 for(int i=g[x];i;i=nxt[i])if(!dfn[v[il]){

7 flv[ill=i>>1,tarjan(v[i]);

8 if(low[x]>low[v[i]])low[x]=Tlow[Vv[i]];

9 lelse if(f[x]!=(i>>1)&&low[x]>dfn[v[i]]) low[x]=dfn[v[i]l];
10 if(f[x]&&low[x]==dfn[x])cut[f[x]]=1;

11 |}

12 |void dfs(int x,int y){

13 from[x]=y;

14 for(int i=g[x];i;i=nxt[i])if(!from[v[i]]&&!cut[i>>1])dfs(v[il,y);
15 |}

16 |1int main(){

17 scanf (”%d%d” ,&n,&m) ;

18 for (ed=1i=1;i<=m;i++){
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19 scanf (7%d%d” ,&x,&y) ;

20 e[i1[0]=x,e[i1[1]=y;

21 add(x,y) ,add(y,x);

22 }

23 tarjan(l);

24 for(i=1;i<=n;i++)if(!from[i])dfs(i,++cnt);
25 |}

5.3.2 RNEBENE

1 |dnt dfn[N],low[N],num,cut[N],q[N],t;

2 |void tarjan(int x){

3 dfn[x]=low[x]=++num,q[++t]=x;

4 for(int i=g[x];i;i=nxt[i])if(!dfn[v[il]){

5 int y=v[i];

6 tarjan(y);

7 if(low[x]>low[y])low[x]=Tow[y];

8 if(dfnx]<=lowly]) {//x2HIm, B FR—ATH H A Z = POEE 55 5 A ) A
9 cut[x]=1;

10 while(q[t]!=x)printf(”%d ”,q[t—1);

11 printf(”%d\n”,x);

12 }

13 }else if(low[x]>dfn[v[i]]l)low[x]=dfn[v[il];
14 |}

5.3.3 Dominator Tree

FEPRIE S RERNE AT RTENL T, KEL S J9¥E fif) Dominator Tree.
dfn[z]: x B DFS J¥.

idlz]: DFS F% o« DMRAT 4.

gd[z]: DFS J¥% x £ Dominator Tree | [1#% T 53K,

idom[x]: DFS J¥% x ANE Dominator Tree FJ5Z3E.

sd(z]: DFS JF5 « MR RE .

id[idom[dfn|z]]): = BIEITLHE M.

1 | #include<cstdio>

2 |const int N=5010,M=200010;//fi%k, W

3 |int n,m,i,x,y,q[N],ans;

4 |int gl[N],g2[N],gd[N],v[M*3+N],nxt[M*3+N],ed;

5 |int cnt,dfn[N],id[N],fa[N],f[N],mn[N],sd[N],idom[N];

6 |void add(int*g,int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}
7 |dint F(int x){

8 if(f[x]==x)return x;

9 int y=F(f[x]);

10 if(sd[mn[x]]>sd[mn[f[x]]])mn{x]=mn[f[x]];

11 return f[x]=y;

12 |}

13 |void dfs(int x){

14 id[dfn[x]=++cnt]=x;

15 for(dint i=gl[x];i;i=nxt[i])if(!dfn[v[i]])dfs(v[i]),faldfn[v[i]l]]l=dfn[x];
16 |}
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

void tarjan(int S){
int i,j,k,x;
for (cnt=0,7=1;i<=n;i++)gd[i]=dfn[i]=id[i]=fa[i]=1dom[i]=0,f[i]=sd[i]=mn[i]=1;
dfs(S);
for(i=n;i>1;i—){
for (j=g2[id[i]];j;j=nxt[j])F(k=dfn[v[j1]),sd[i]l=sd[i]<sd[mn[k]]?sd[i]:sd[mn[k]];
add(gd,sd[i],1);
for(j=gd[f[i]=x=fal[i]];j;i=nxt[j])F(k=v[j]),idom[k]=sd[mn[k]]<x?mn[k]:x;
gd[x1=0;
}
for (i=2;i<=n;add(gd,idom[i],4),i++)if(idom[i]!=sd[i])idom[i]=idom[idom[i]];
}
int main(){
while(~scanf (”%d%d”,&n,&m) ) {
for(ed=0,i=1;1i<=n;i++)gl[i]=g2[1]=0;
while(m—)scanf (”%d%d” ,&x,&y) ,add(gl,x,y),add(g2,y,x);
tarjan(l);
}

5.4 BEBRDE

© 0 N o b~ W N

NN BRP BP R B R BB BB
P ® ©® N0 U A~ WN KR O

Glo] HIEE, G NRHE, G2 W EEME, [ )i e SCC.

int G[3][N],NXT[3][M<<1],V[3][M<<1],ed,f[N],q[N],t,vis[N];
void add(int x,int y){
V[0] [++ed]=y;NXT[0] [ed]=G[0] [x];G[0] [x]=ed;
V[1][ed]=x;NXT[1][ed]=G[1][y];G[1][y]l=ed;
}
void ADD(int x,int y){V[2][++ed]=y;NXT[2][ed]=G[2][x];G[2][x]=ed;}
void dfsi(int x){
vis[x]=1;
for(int i=G[0] [x];i;i=NXT[O][i])if(!vis[V[O][i]])dfs1(V[O][i]);
qL++t]=x;
}
void dfs2(int x,int y){
vis[x]=0,f[x]=y;
for(int i=G[1][x];i;i=NXT[1][i])dif(vis[V[1][i]1])dfs2(V[1][i]l,y);
}
int main(){
for (t=0,i=1;i<=n;i++)if(!vis[i])dfs1i(i);
for (i=n;i;i—)if(vis[q[il1)dfs2(q[il,q[i1);
for (ed=0,1i=1;i<=n;i++)for(j=G[O][i];];j=NXT[0][j])
if(FLi]!=FLV[0][jI11)ADD(F[i],fIVIOI[j1]);

5.5 FTHER&RNF

1
2

ARE: dfi[i] =inf, R5H floyd, ans = min(d[:][i])-
R E e 20 3 A4 s NS IR

int main(){
for(i=15i<=nji++)for(j=1;j<=n;j++)glil[jI=d[i1[jI=inf;
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3 while(m—){
4 scanf (7%d%d%d” ,&x ,&y ,&z) ;
5 if(z<gx]lyl)glx1[yl=glyl[x]=d[x][yl=d[y]l[x]=z;
6 }
7 for (ans=1inf,k=1;k<=nj;k++){
8 for (i=1;1i<k;i++)for(j=i+1;j<k;j++)ans=min(ans,d[i][jl+gli]l[kl+glk]l[j1);
9 for(i=1;i<=n;i++)for(j=1;j<=n;j++)d[i1[jl=min(d[i]1[3]1,d[i1[k1+d[kI[3]);
10 }
11 |}
5.6 2-SAT
WA n MR, WT—PMEE I « RERENO0, i+n REREN 1, visfi] RN i
kAN
1 |dnt g[N<<1],t;bool vis[N<<1];
2 |bool dfs(int x){
3 if(vis[x>n?x—n:x+n])return 0;
4 if(vis[x])return 1;
5 vis[q[++t]=x]=1;
6 for(int i=g[x];i;i=nxt[i])if(!dfs(v[i]))return 0;
7 return 1;
8 |7
9 | bool solve(){
10 for(int i=1;i<=n;i++)if(!vis[i]&&!vis[i+n]){
11 t=0;
12 if(ldfs(i)){
13 while(t)vis[q[t—]]=0;
14 if(!dfs(i+n))return 0;
15 }
16 }
17 return 1;
18 |}

5.7 FEXRIHRFS

— LA EROZE L P ERERKERT 3 IR .
SERTTEAEIRZ 2 Mg B R GRS A s g O AR R SR Bt A

A, R 5 ST BR AR AE AR IR A B et S B Rl AT AR B N s e K
MSTER IR, PR 2 I R E R A ROAARAR,  JERL 58 SR ER R A RTAT 5 et i .

5K n AR om FARSEE, RIER B RE DA, R R EATS. Wa

RSN A. BER I LRSI, B 2 O((n + m)logn).

0o N o b~ W N

int i,j,k,col[N],ans;bool vis[N];
int main(){
for(i=n;i;i—){
for (k=0,j=1;j<=n;j++)if(!vis[j]l&&col[j]>=col[k])k=7];
for(vis[k]=1,j=glk];j;j=nxt[j])if(lvis[v[j]])if(++col[v[jl]>ans)ans=col[v[j]];
}
printf(”%d”,ans+1);

}
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5.8 mAMH

5.8.1 &

1 |[int n,i,j,k,max[N],g[N]J[N],f[N]J[N],ans;

2 |1int dfs(int cur,int tot) {

3 if(lcur){

4 if(tot>ans)return ans=tot,1;

5 return 0;

6 }

7 for(int i=0,j,u,nxt;i<cur;i++){

8 if(cur—i+tot<=ans)return 0;

9 u=f[tot][i],nxt=0;

10 if(max[u]+tot<=ans)return 0;

11 for(j=i+1l;j<cur;j++)if(glul [fltot][j1])fltot+1] [nxt++]=Ff[tot][j];
12 if(dfs(nxt,tot+l))return 1;

13 }

14 return 0;

15 |}

16 [1int main(){

17 scanf (”%d”,&n) ;

18 while(scanf (”%d%d”,&i,&j) !=EOF)g[i—1][j—1]=g[j—1]1[i—1]=1;
19 for (i=n—1;~i;dfs(k,1),max[i—]=ans) for (k=0,j=i+1;j<n;j++)if(g[i1[j1)f[1][k++]1=];
20 printf(”%d”,ans);
21 |}

5.8.2 BEH LD

1 |dint T,n,m,i,j,k,g[N]J[N],a[N],del[N],ans,fin[N];

2 |void solve(){

3 for(i=0;i<n;i++)del[i]=0;

4 for (k=i=0;i<n;i++)if(!del[i])for(k++,j=i+1;j<n;j++)if(!glal[i]ll[aljl])del[j]l=1;
5 if(k>ans) for(ans=k,i1=j=0;i<n;i++)if(!del[i])fin[j++]=a[i];

6 |}

7 |dint main(){

8 scanf (7%d%d” ,&n,&m) ;

9 for (i=0;i<n;i++)ali]=1;

10 while(m—)scanf (”%d%d”,&i,&]j),gli]1[j1=g[jI[i]=1;

11 for (T=100;T—;solve())for(i=0;i<n;i++)swap(ali]l,alrand()%n]);
12 for (printf(”%d\n”,ans),i=0;i<ans;i++)printf(”%d ”,fin[i]+1);
13 |}

5.9 mAEIZEMFENEE

int T,n,i,k,m,x,y,ans,q[N],t,loc[N],del[N],have;
int main(){
for (T=1000;T;T—){
for (have=0,t=n,i=1;i<=n;i++)q[i]=loc[i]=17,del[i]=0;
while(t){
y=q[x=std::rand()%t+1],loc[q[x]=q[t—]]=x,have++;
for (p=gly]l;p;p=p—>nxt)if(!del[p—>v])del[p—>v]=1,x=loc[p—>v],loc[q[x]=q[t—]1]=x;

0 N o 00~ W N
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10
11
12

if (have>ans)ans=have;
}
printf(”%d”,ans);

}

5.10 EPHNRALG

a i) b B—FAUEN ¢ KA FIARR b—a < ¢, ] SPFA HIWE BAFAAETIA, fAERITCHE.

511 REE. MUK, RAH. BEES
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fEREY, RAMAE + R nE g =V, KB = AR .

5.12 ®)FFIEE

© 0 N o b~ W N

R i
AW N RO

bool find(int x){
for (int i=g[x];i;i=nxt[i])if(!b[v[i]l]){
b[v[il]l=1;
Af(UFLv[il] || find(flv[il]l))return f[v[ill=x,1;
}
return 0;
}
int main(){
for(j=1;j<=m;j++)f[j1=0;
for(i=1;i<=n;i++){
for(j=1;j<=m;j++)b[j]=0;
if(find(i))ans++;
}
}

5.13 Hall Ei&

o BRI o TS AL SR & Ao XY, WA — AT AR i, — it i 4k

X WRRRBERMRE: X PIER £ DREDSS Y B kA S 0T X A 7 %
H eI UL, LB YEY .

5.14 M4ER

5.14.1 ISAP XE|EX%&

0 N o b~ W N R

const int N=410,inf=~0U>>2;

struct edge{int t,f;edge*nxt,*pair;}*g[N],*d[N],pool[M],*cur=pool;

int n,m,i,S,T,h[N],gap[N],maxflow;

void add(int s,int t,int f){
edge*p=cur++;p—>t=t;p—>f=f;p—>nxt=gls];gls]=p;
p=cur++;p—>t=s;p—>f=0;p—>nxt=g[t];gltl=p;
gls]—>pair=gl[t];glt]l—>pair=gl[s];

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

int sap(int v,int flow){
if(v==T)return flow;
int rec=0;
for (edge*p=d[v];p;p=p—>nxt)if(h[v]==h[p—>t]+1&&p—>f){
int ret=sap(p—>t,min(flow—rec,p—>f));
p—>f—=ret;p—>pair—>f+=ret;d[v]=p;
if((rec+=ret)==flow)return flow;
}
if(!(——gapl[h[v]]))h[S]=T;
gap[++h[v]]++;d[v]=g[v];
return rec;
}
int main(){
S=n+1,T=S+1;
for (cur=pool,i=1;i<=T;i++)g[i]=d[i]=NULL,h[i]=gap[i]=0;
addedge;
for (gap[maxflow=0]=T,i=1;1i<=T;i++)d[i]=g[i];
while(h[S]<T)maxflow+=sap(S,inf);

5.14.2 L+FTRERLCWER

T 7} S HEAENIETT L, KA.
FAFDHRIMETI, W inli] RRBA ¢ N RZHBERE « R ZAH.
BT SS,TT, XT infi >0 K&, SS 1A i EHAER inli] M. T inli] <0

s, @ ) TT HEEERN —inli] B,

K BL SS, TT AIFICHIE KR, WHRET S infi(in[i] > 0), WAZERTTR. FHRE L

S, T NI B KL RI A B KL o

TR R EESEM TR SS, TT IR 3% .

5.14.3 BHAR

© 0o N o b~ W N

S R s
N~ 0o 00N WN RO

SNSRI A d[T) AN ARSI
BN KR : 45 d[T) AN inf W4k,

const int inf=~0U>>2,N=210,M=20000;
int n,m,i,tmp,ans;
int u[M],v[M],c[M],co[M],nxt[M],t=1,S,T,1,r,q[M],g[N],f[N],d[N];bool in[N];
void add(int x,int y,int z,int zo)({
u[++t]=x;v[t]=y;c[t]l=z;co[t]=zo;nxt[t]=g[x];glx]=t;
ul++t]=y;v[t]=x;c[t]=0;co[t]=—zo;nxt[t]=gly];glyl=t;
}
bool spfa(){
int x,1;
for (i=1;i<=T;i++)d[i]=inf,in[1]=0;
d[S]=0;1in[S]=1;1=r=M>>1;q[1]=S;
while(l<=r){
int x=q[l++];
if(x==T)continue;
for (i=g[x];i;i=nxt[i])if(c[i]&&co[i]+d[x]<d[v[i]]){
dlv[ill=co[il+d[x];flv[ill=i;
if(in[v[i]1]){
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

inlv[i]]=1;
if(dlv[il]l<d[q[l]])ql—1]=v[i];else q[++r]=v[i];

}
}
in[x]=0;
}
return d[T]<inf;
}
int main(){
S=0,T=n+1;
while(spfa()){
for (tmp=inf,i=T;i!=S;i=u[f[i]])if(tmp>c[f[i]])tmp=c[f[i]];
for (ans+=d[i=T]*tmp;i!=S;i=u[f[i]])c[f[i]l]—=tmp,c[f[i]*1]+=tmp;
}
printf(”%d”,ans);
}

5.14.4 SEEEEAIE EFIE

BT RIAREE € — AT 1R, % deg[z] N x BRI — EN o LG
GAEE deglz] NFTHE BOE EIAEME, WIJCM. SMESZHA S, LA T.
WF—N8 x, & deglx] >0, WS Mz i&EH, HE —deg[x]: %7 deglz] <0, W x M T &

. A -2yl

P
T2k T HRERL a->y, o [y &L, B 1, K&K, #5 S M T ENE

SFILFEREIL, WA AR

5.14.5 MHMXEEBERR

BRI AR, BAESHANES . 2R AT AT EE AT, R

NI T IR BT 0, AR AR BR . F FREA R TR, A
TAARRX N KL, Wi, F5 RN X, T ERAUmEER o, ak
FEIERT, ORI A )% 508 — 2R O 90 0 F93d; B RO ARk I AIZ A TRV R — 5%
g -C, %M 0 ML, MERaNEE, WERBOVERX T RARBOVIIATE K EEA
inf, PTHNELEERRE R REL . XM SRR R A& e B T

5.15 w/\FE

O 0 N O U b W N K

S
N = ©

const int N=10050,M=50050,inf=0x7fffffff;
struct DMST{
int n,size,pre[N],id[N],vis[N],in[N];
struct EDGE{
int u,v,cost;
EDGE () {}
EDGE (int a,int b,int c):u(a),v(b),cost(c){}
}E[MT;
void init(int _n){n=_n,size=0;}
void add(int u,int v,int w){E[size++]=EDGE(u,v,w);?}
int dmst(int root){
int u,v,cnt,ret=0;

o1
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13 while(1){

14 for(int i=0;i<n;i++)in[i]=1inf;

15 for(int i=0;i<size;i++){

16 u=E[i].u,v=E[i].v;

17 if(E[i].cost<in[v]&&u!=v){

18 pre[v]=u,in[v]=E[i].cost;

19 if(u==root)RO0T=1;

20 3

21 }

22 for(int i=0;i<n;i++)if(i!=root&&in[i]==1inf)return —1;
23 cnt=in[root]=0;

24 for(i=0;i<n;i++)id[i]=vis[i]=—1;

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

26 ret+=in[i],v=1;

27 while(vis[v]!=1&&id[v]==—18&&v!=root)vis[v]=1,v=pre[v];
28 if(v!=root&&id[v]==—1){

29 for (u=pre[v];u!=vju=prel[u])id[u]=cnt;

30 id[v]=cnt++;

31 }

32 }

33 if(!cnt)break;

34 for(int i=0;i<n;i++)if(id[i]==—1)id[i]=cnt++;
35 for(int i=0;v=E[1].v,i<size;i++){

36 E[i].u=id[E[i].u],E[i].v=id[E[i].Vv];

37 Aif(E[i].u!=E[i].Vv)E[i].cost—=in[v];

38 }

39 n=cnt,root=1id[root];

40 }

41 return ret;

42 }

43 | };

44 |void variable(int &cost,int &root){//Variable Root
45 for(int i=0;i<n;i++)G.add(st,i,tot);//st=n,tot=sum of Edge Wight+1l
46 int ans=G.dmst(st);

47 if(ans==—1||ans—tot>tot)return;//No solution

48 cost=ans—tot,root=RO0T—m;

49 |}

5.16 MEIEREE

— AN W], AT T S I AR B AR 2 7 i SR T R, AR
T3 e 7300, 8 BRAEAN S SE — AS WO T R AR RO T i i o — T
FHEFFAINER, 5 HIX AN R, R 1

itk R 1R AN K, B AN, AT leaf . WIEADAERE b
leaftl 2301, WRAEAEMIATIARGEMR. BRI, W SR B A 3 S B P A
PR 4, SRR AT A S BIRLSE MBAR E T S IRR B, B RR
PR A XUGE I . AR5 TR 53T 2 HERAL 6 0 PR AN 4 1, IR — 3 — X4k 52, 10
s S O LY R S E e
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5.17 —R%E&RKITHE

© 0 N O U b W N K

g D D DM D D DD DD DWW WWWWWWWNNDNDNDNDNNNMDNMNREREREREREFEREBERBE
© O 00 N 0O U b WNHFHF O OOWWNO WG WNRFEFOOOOGNOOOOGDDA,WNREOOOWWNOOOOGD™MWNDNREO

FIFAER SR 5 A 0 TFIRH) n A SR IR RILAS, I (a5 O(n?).
mate(] NECAHEE SHIH S, BATILRC_ BRI O8N -1
NG AN K n BB A AR G, iR BIULE 50 AR ret.

#include<cstdio>
#include<cstring>
#include<algorithm>
#include<vector>
#include<queue>
using namespace std;
const int N=510;
int n,m,x,y;vector<int>g[N];
namespace Blossom{
int mate[N],n,ret,nxt[N],f[N],mark[N],vis[N],t;queue<int>Q;
int F(int x){return x==f[x]?x:f[x]=F(f[x]);}
void merge(int a,int b){f[F(a)]=F(b);}
int lca(int x,int y){
for (t++;;swap(x,y))if(~x){
if(vis[x=F(x)]==t)return x;vis[x]=t;
x=mate[x]!=—1?nxt[mate[x]]:—1;
}
}
void group(int a,int p){
for(int b,c;a!=p;merge(a,b),merge(b,c),a=c){
b=mate[a],c=nxt[b];
if(F(c)!=p)nxt[c]=b;
if(mark[b]==2)mark[b]=1,Q.push(b);
if(mark[c]==2)mark[c]=1,Q.push(c);

}
void aug(int s,const vector<int>G[]){
for(int i=0;i<n;++i)nxt[i]=vis[i]=—1,f[i]=1,mark[i]=0;
while(!Q.empty())Q.pop();Q.push(s);mark[s]=1;
while(mate[s]==—1&&!Q.empty()){
int x=Q.front();Q.pop();
for(int i=0,y;i<(int)G[x].size();++i){
if((y=G[x][1])!=mate[x]&&F(x) !=F(y)&&mark[y]!=2){
if(mark[y]==1){
int p=lca(x,y);
if(F(x) !=p)nxt[x]=y;
iF(F(y) !=p)nxtly]=x;
group(x,p),group(y,p);
}else if(mate[y]==—1){

nxtly]=x;
for(int j=y,k,1l;~j;j=1)k=nxt[j],l=mate[k],mate[jl=k,mate[k]=];
break;
}else nxt[y]=x,Q.push(mate[y]),mark[mate[y]]l=1,mark[y]=2;
}
}

}

int solve(int _n,const vector<int>G[]){

n=_n;memset(mate,—1,sizeof mate);
for(int i=t=0;i<n;++i)if(mate[i]==—1)aug(i,G);
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52
53
54
55
56
57
58
59
60
61

6

3
3

for(int i=ret=0;i<n;++i)ret+=mate[i]>1;
printf(”%d\n”,ret);

for(int i=0;i<n;i++)printf(”%d ”,mate[i]+1);

return ret;

int main(){

}

scanf (”%d%d” ,&n,&m) ;

while(m—)scanf (”%d%d”,&x,&y) ,x—,y—,g[x] .push_back(y),gly].push_back(x);

Blossom: :solve(n,g);

LS

6.1 B M
EE R n AN A RN, RERAT DM — AR, A SR SG{EN 0, JEMFT

R SG N 7 . (SG E +1) BYF-EU,
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7.1 Bell #

© 0 N o b~ W N

N NN NNNNNNEERRBRRRRR R B
© N O A WNREOOOOOLWNOOWURAWNKRO

By, FRAt n AR T R A T AR AS SR A I TT R
HidHERX Boyr = Y01, C(n, k) Byo
A O(P?log P) 15 B, %F 999999598 = 2 x 13 x 5281 x 7283 HUH (4

#include<cstdio>
typedef long long 11;
const int N=7284,P=999999598;
11 n;int a[4]={2,13,5281,7283},f[N],s[2][N],i,],x;
int cal(int x,11 n){
int i,j,k,m=0,b[N],c[N],d[70];
for (i=0;i<=x;i++)b[i1]=F[i]%x;
while(n)d[m++]=n%x,n/=x;
for(i=1;i<m;i++)for(j=1;j<=d[i];j++){
for (k=0;k<x;k++)c[k]l=(b[k]*i+b[k+1])%x;
c[x]=(c[0]+c[1])%x;
for (k=0;k<=x;k++)b[k]=c[k];
}
return c[d[0]];
}
11 pow(1ll a,1l b,11 p) {1l t=1;for(a%=p;b;b>>=1LL,a=a*a%p)if(b&1lLL)t=t*a%p;return t;}
11 bell(ll n){
if(n<N)return f[n];
11 t=0;
for(int i=0;i<4;i++)t=(t+(P/a[i])*pow(P/al[i],a[i]l—2,a[i])%P*cal(al[i],n)%P)%P;
return t;
}
int main(){
flo]=f[1]=s[0][0]=1,s[0][1]=2;
for (i=2,x=1;i<N;i++,x*=1)for(f[i]=s[x][0]=s[x"1][i—-1],j=1;j<=17;j++)
s[x]1[31=(s[x"11[j—1]+s[x][j—11)%P;
scanf (”%11d”,&n) ,printf(?%11d”,bell(n));
}

7.2 YRERRILBBSEZLBESEHE

© 0 N o U b~ W N

=R e
N R O

ans] RAFBINPEIRTT Y BT R o

int exgcd(int a,int b,int&x,int&y){
if(!b)return x=1,y=0,a;
int d=exgcd(b,a%b,x,y),t=x;
return x=y,y=t—a/b*y,d;

}

void cal(ll a,1ll b,11l n){//ax=b(mod n)
11 x,y,d=exgcd(a,n,x,y);
if(b%d) return;
x=(x%Nn+n)%n;
ans[cnt=1]=x*(b/d)%(n/d);
for (1l i=1;1i<d;i++)ans[++cnt]=(ans[1]+i*n/d)%n;
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7.3 BE&EFESH

1 |int n,flag,k,m,a,r,d,x,y;

2 [int main(){

3 scanf (”%d”,&n);

4 flag=k=1,m=0;

5 while(n—){

6 scanf (7%d%d” ,&a,&r);//ans%a=r

7 if(flag){

8 d=exgcd(k,a,x,y);

9 if((r—m)%d) {flag=0;continue;}

10 x=(x*(r—m) /d+a/d)%(a/d),y=k/d*a,m=((x*k+m)%y)%y;
11 if(m<O)m+=y;

12 k=y;

13 }

14 }

15 printf(?%d”,flag?m:—1);//#&flag=1, HHEM, Mlki+m, i TEEH
16 |}

7.4 ZME
7.4.1 FELMHER

FEAWE kTR, W kS gth], ST 1 AL BRI AL A
i NN 0 BB B S

HEHIWR DA T TRAFERAN 0, WA, A v R AR Rl
0, BT TR

1 | struct Base{

2 int a[31];

3 Base(){for(int i=0;1i<31;i++)al[i]=0;}

4 void ins(int x){for(int i=30;~1;i—)if(x>>i&1){if(a[i])x"=a[i];else{a[i]l=x;break;}}}
5 void ask(){//&EfHKTFERDIF

6 int t=0;

7 for (int i=30;~1;i—)up(t,trali]l);

8 printf (”%d\n”,t);

9 }

10 |1}

7.4.2 THEME
ins & [A] 46 N EUE 75 ] ALt 2 BT B R s ok, IR A 1 RORANEE, 0 KormTLL,

struct Base{
double a[N][N];bool Vv[N];
Base(){
for(int i=0;i<N;i++)for(int j=0;j<N;j++)al[i]l[j]1=0;
for(int i=0;i<N;i++)v[i]=0;
}
bool 1ins(double*x){
for(int i=0;i<m;i++)if(fabs(x[i])>1e-5){
if(viD{

O 0 N O U b W N
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10 double t=x[i]/a[i][i];

11 for(int j=0;j<m;j++)x[jl—=t*al[i]1[j];
12 telse{

13 v[i]=1;

14 for(int j=0;j<m;j++)alil[jl=x[j];
15 return 1;

16 }

17 }

18 return 0;

19 }

20 |};

7.5 [RIR. #EFR. BRI

WP ONFEE, GNP ER, M 2v=b (mod P) %M+ yind z=b (mod P —1). H

G =z (mod P).

7.5.1 XEIR

int q[10000];
int pow (1l a,int b,int P){11 t=1;for(;b;b>>=1,a=(11)a*a%P)1if(b&1)t=t*a%P;return t;}
int getG(int n){
int i,j,t=0;
for(i=2; (1) i*i<n—1;i++)if((n—1)%i==0)q[t++]=1,q[t++]=(n-1)/1;
for(i=2;;i++){
for (j=0;j<t;j++)if(pow(i,ql[jl,n)==1)break;
if(j==t)return i;

O 0o N o b~ W N

=
o
[}

7.5.2 i & Baby Step Giant Step

K E a® mod m = r HIER/DNEH «.

1 |#include<cstdio>

2 | #include<cmath>

3 | #include<map>

4 | #include<algorithm>

5 | #include<trl/unordered_map>

6 |using namespace std::trl;

7 |using namespace std;

8 |typedef long long 11;

9 | typedef pair<int,int>P;

10 |1int phi(int n){

11 int t=1,1;

12 for(i=2;i*i<=n;i++)if(n%i==0)for(n/=1,t*=i—1;n%i==0;n/=1,t*=1);
13 if(n>1)t*=n-1;

14 return t;

15 |}

16 |1int pow(ll a,int b,int m) {1l t=1;for(;b;b>>=1,a=a*a%m)if(b&1l)t=t*a%m;return t;}
17 |dnt bsgs(int a,int r,int m){

18 if(r>=m)return —1;
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

int i,g,x,c=0,at=int(2+sqrt(m));
for (i=0,x=1%m;i<50;i++,x=11(x)*a%m)if(x==r)return i;
for(g=x=1;__gcd(int(11(x)*a%m),m) !=g;c++)g=__gcd (x=11(x) *a%m,m) ;
if(r%g)return —1;
if(x==r)return c;
unordered_map<int,int>u;
g=phi(m/g),u[x]=0;g=pow(a,g—at%g,m);
for(i=1;i<at;i++){
u.insert(P(x=11(x)*a%m,i));
if(x==r)return c+i;
}
for(i=1;i<at;i++){
unordered_map<int,int>::iterator t=u.find(r=11(r)*g%m);
if(t!=u.end())return c+i*at+t—>second;
}

return —1;

7.6 Catalan #

hy=1, hy="lo=1n=2) _ CCn1) _ G(on n) — C(2n,n — 1)

TE— M S EEFI, M (0,0) SEER] (n,m) SMHAEX AL v =y WHEL (2 > y):

Cn+m—1,m)—C(n+m—1,m—1).

FE— A& RiBEZ R, N (0,0) mAEE] (n,m) MHAFEXN AL o =y KITER (¢ > y):

C(n+m,m)—C(n+m,m—1).

7.7 ¥B Cayley AT

T n A, m ANEEREE, BRENEERA afi] DAL BAH s — 1 KA EiEE

77 ZHCN n~2a[1)a[2)...a[m].

7.8 Jacobi’s Four Square Theorem

Woa? + 0%+ 2+ d? =n WEREIENECH rd(n), dn) N n BIZER, H Jacobi’s Four

Square Theorem FJ A, # n Z#&EL, M rd(n) = 8d(n), HM rd(n) = 24d(k), k & n LA
2 FE R,

79 EH

© 0 N o U b W N

BRI UATE SO KRR, SN

struct comp{
double r,i;comp(double _r=0,double _i=0){r=_r;i=_1;}
comp operator+(const comp x){return comp(r+x.r,i+x.1i);}
comp operator—(const comp x){return comp(r—x.r,i—x.1i);}
comp operator*(const comp x){return comp(r*x.r—i*x.i,r*x.i+i*x.r);}
comp operator/(const comp x){
double t=x.r*x.r+x.i*x.1i;
return comp((r*x.r+i*x.i)/t, (i*x.r—r*x.i)/t);
1t
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7.10 SENETT

n NRFE, n DI, o )R,

for(i=1;i<=n;i++){
for(k=1,j=i+1;j<=n;j++)if(fabs(a[jl[i])>fabs(alk][i]))k=];
if(kl=1)for(j=i;j<=n+l;j++)t=ali1[j],alilljl=alk][j],alkl[j]=t;
for(j=i+1;j<=n;j++)for(t=aljl[il/alil[i],k=1;k<=n+1;k++)aljl[k]—=ali][k]*t;

}

for(ans[n]=a[n][n+1]/al[n][n],i=n—1;7;i—){
for(ans[i]=al[i][n+1],j=n;j>i;j—)ans[i]l—=ans[j]l*al[i][]j];
ans[il/=ali1[i];

}

O 0o N o b~ W N

7.10.1 175X

KIEFE a 1) n AT AN AR P BRI 45

1 |11 det(int n){

2 11 ans=1;bool flag=1;

3 for(i=1ji<=n;i++)for(j=1;j<=n;j++)ali]l[jI=(ali][jI+P)%P;
4 for (i=1;i<=n;i++){

5 for(j=i+1;j<=n;j++)while(a[jI[i1){

6 1 t=ali][i]/aljl1[i];

7 for (k=1;k<=n;k++)a[i][k]=(a[i] [k]+P—t*a[j][K]I%P)%P;
8 for (k=1;k<=n;k++)swap(alil[k],aljI[k]);

9 flagh=1;

10 }

11 ans=ans*al[i][1]%P;

12 if(lans)return 0;

13 }

14 if(!flag)ans=(P—ans);

15 return ans;

16 |}

7.10.2 Matrix-Tree EIE

Xk, @R C, Clild) =i KES, # i, ZEAH, Ba Clily] = -1, &0
A 0. XK B AE B AN S TAERE C 1 on — 1 BT HE
7.11 FRERFF

BN n, ERENHEPIHEL DL FIF S m NHES

#include<cstdio>
int n,q,i,j,t,a[22];long long f[22],m,ans;char op[5];
int main(){
scanf (7%d%d”,&n,&q) ;
for(f[1]=1,i=2;i<n;i++)f[i]=Ff[i—-1]*1;
while(g—){
scanf (”%s”,op);
if(op[0]=="P"){
scanf (”%11d”,&m) ;

© 0o N o b~ W N

99




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

10 for(i=1;i<=n;i++)alil=1;

11 for(m—,j=1;j<n;j++){

12 printf(?%d ”,a[m/f[n—j]1+1]);

13 for (i=m/f[n—jl+1;i<=n—j;i++)al[i]l=al[i+1];
14 m%=f[n—j1;

15 1

16 printf(?%d\n”,a[1]);

17 }else{

18 for(i=1;i<=n;i++)scanf(”%d”,&al[i]);

19 for (ans=0,i=1;1i<n;i++){

20 for (t=0,j=n;j>i;j—)if(aljl<ali])t++;
21 ans=(ans+t)*(n—i);

22 }

23 printf(”%lld\n”,ans+1);

24 }

25 }

26 |}

7.12 HiIiEN Simpson

58 R f(x), 3K [a, 0] XIEW f(x) B o HlHTE X B THA
WoEEER AR, A S EBET 552 [fla) + 47 (452) + F(b)]

double simpson(double 1,double r){return (f(l)+f(r)+4*f((l+r)/2.0))*(r-1)/6.0;}
double rsimpson(double 1,double r){
double mid=(1+r)/2.0;
if(fabs(simpson(l,r)—simpson(l,mid)—simpson(mid,r))<eps)
return simpson(l,mid)+simpson(mid,r);
return rsimpson(l,mid)+rsimpson(mid,r);

}

~N o0 g b~ wN R

7.13 X

n NLIRFA m ARIEL R ST al0][i]zfi] BIECKE.

LIREAT: 325 (—alilli]) x «[j] < ald][0]

A BOREUIME, WIRTEEATXE,  BIHE H br el 20 R 50 S ARG R IR BB, AR e
R E.

1 |#define rep(i,l,n) for(int i=1;i<=n;i++)

2 | const int N=1810,M=610,inf=~0U>>2;

3 |int n,m,a[N][M],nxt[M];

4 |void cal(int 1,int e){

5 all][e]=—1;t=M—1;

6 rep(i,0,m)dif(all][i])nxt[t]=1,t=1;nxt[t]=—1;
7 rep(i,0,n)if(i!=1&&(t=ali][e])){

8 alillel=0;

9 for (int j=nxt[M-1];~j;j=nxt[j1)ali][j]+=all][j]*t;
10 }

11 |}

12 |1dnt work(){

13 for(;;){int min=1inf,1=0,e=0;

14 rep(i,1,m)if(a[0][i]>0){e=1;break;}
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15
16
17
18
19

if(le)return a[0][0];
rep(i,1,n)if(ali][e]<0&&a[i][0]<min)min=a[i][0],1=1;
cal(l,e);
}
}

7.14 BFLE

S L 0 K AET Inn +r, r NRKEE R, L%T 0.5772156649015328

=17

7.15 SRIEENTHR

1 — 2| + |y1 — yo| = max(|(z1 + y1) — (2 +y2)|, [(z1 — y1) — (z2 — ¥2)])

7.16 HUtREA UL

(S EAE
ML, KTRAIC o RS, st EREE S, RREAN 2o

FAR BRI T — e B, 2R BATRIZA— e ok T, SEHR R Z e BT « 11
T

R BT H e i«
B f Fon f IS, ST ZIuRE f MAREKM g, ZICRE [ BERE, S HCEAE

RN, 15 f RTENTTmS v f, UERINE g &L, vf =X vge

7.17 MBS T

A W N

for(r[0]=r[1]=1,7=2;i<P;i++){
r[i]=—r[P%i]*(P/i)%P;
while(r[i]<0)r[i]+=P;

}

7.18 ‘(HEHEUE

7.18.1 Lucas EIE

O 00 N O U b W N K

e e
W N R o

#include<cstdio>
#define P 10007
int T,n,m,i,f[P],r[P];
int C(int n,int m){return n<m?0:f[n]*r[n—-m]%P*r[m]%P;}
int lucas(int n,int m){
if(n<m)return 0;
if(!m| |n==m)return 1;
return C(n%P,m%P)*Llucas(n/P,m/P)%P;
}
int main(){
for(r[0]=r[1]=f[0]=f[1]=1,7=2;i<P;i++){
flil=f[i—1]1*i1%P,r[i]=—r[P%i]*(P/i)%P;
while(r[i]<0)r[i]+=P;
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14 }

15 for (i=2;i<P;i++)r[i]=r[i]*r[i—1]%P;

16 for (scanf (”%d”,&T) ; T—;printf (”%d\n”,lucas(n,m)))scanf (”%d%d”,&n,&m) ;
17 |}

7.18.2 P RRHME

B RARH, P FmHHL cal(n) #9EE nl, Bl ax B BRET.

1|1l n,x,y,P,B,s[2000000];

2 |11 exged(1l a,1l b){

3 if(!b)return x=1,y=0,a;

4 11 d=exgcd(b,a%b),t=x;

5 return x=y,y=t—a/b*y,d;

6 |}

7 |11 rev(1ll a,1l P){exgcd(a,P);while(x<0)x+=P;return x%P;}

8 |11 pow(1ll a,1l b,11 P){11 t=1;for(;b;b>>=1LL,a=a*a%P)if(b&1LL)t=t*a%P;return t;}
9 |struct Num{

10 1l a,b;

11 Num() {a=1,b=0;}

12 Num(ll _a,1ll _b){a=_a,b=_b;}

13 Num operator*(Num x){return Num(a*x.a%P,b+x.b);}

14 Num operator/(Num x){return Num(a*rev(x.a,P)%P,b—x.b);}

15 | }Inow[2];

16 |Num cal(ll n){return n?Num(s[n%P]*pow(s[P],n/P,P)%P,n/B)*cal(n/B):Num(1,0);}
17 |void pre(){for(i=s[0]=1;i<P;i++)if(i%B)s[i]=s[i—-1]*i%P;else s[i]=s[i—1];s[P]=s[P—-1];}
18 |1dnt main(){

19 B=2,P=512,pre();
20 cal(n);
21 |}

7.19 EBIFIFHEX
n YEEESL TR 27 x C(n, i) A @ IR

7.20 FHEHERMNAT
SHFEIBHE E, BIXEE F = S8 E— W8V + 1.

7.21 ZMiE

XFERAERRAAE RS, AR5 RIS, AR DLRIAT .

for(mu[1]=phi[1]=1,7=2;i<N;i++){
if(!v[i]l)pltot++]=i,mu[i]l=—1,phi[i]=1—1;
for (j=0;i*p[jI<N&&j<tot;j++){
v[i*p[i1]=1;
if(ispliN{
muli*p[j]]=—mul[i];
phili*p[311=phi[i]1*(p[i]1-1);
}else{
muli*p[j11=0;

© 0 N o U b~ W N
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10 phili*p[j11=philil*p[il;
11 break;
12 }
13 }
14 |}
7.22 HULER TR
i WARME R 2L
id(i) =1
e(i) = [i = 1]

d(i) =i MZEAHL

o(i) =i ML A

— L) -

n=> gy e(d)

e(n) = > g, 1(d)

D iy 2jey @ x jleged(i, j) = d) =
pXxid=p

B 5 T R I -

f(n) =g 9(d)

g(n) = > g, 1(d) ()

5] <L)
> i Zjil

7.22.1 RIERIRTERFN
KPR o FIRTEA:

id x jdlged(i, j) = 1]

BURCAZAIZ, S A5 2B O(n3).

f%z:: n( n+l E:d 1‘9n
X R ﬁ‘ﬁ w HIHTZEA :

Sp=1- E:d 1‘5”

n NTF mazns LRI,
1 | #include<cstdio>
2 | #include<algorithm>
3 | #include<map>
4 | #define M 1670000
5 |using namespace std;
6 | typedef unsigned long long 11;
7 |struct P{
8 11 x;int y;
9 P() {x=y=0;3
10 P(1l _x,int _y){x=_x,y=_y;?}
11 void operator+=(P b){x+=b.x,y+=b.y;}
12 void operator—=(P b){x—=b.x,y—=b.y;}
13 P operator*(dint b){return P(x*b,y*b);}
14 void write(){printf(”%llu %d\n”,x,y);}
15 | }pre[M];
16 |dint n,i,j,p[M],tot,N,ask[10],Q;bool v[M];map<int,P>T;
17 |P sum(int n){
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18 if(n<N)return pre[n];

19 if(T.find(n)!=T.end())return T[n];
20 P t=P(((11)n+1)*n/2,1);
21 for(int 1=2,j=0;7<=n&&j<n;i=j+1)t—=sum(n/i)*((j=n/(n/i))—i+1);
22 return T[n]=t;
23 |}
24 |4dnt main(){
25 for (scanf (”%d”,&Q) ;1<Q;n=max(n,ask[i++]))scanf(”%d”,&ask[i]);
26 while((LTT)N*N*N<n)N++;N*=N;
27 for(pre[1]=P(1,1),i=2;i<N;i++){
28 if(!v[i])p[tot++]=1i,pre[i]=P(i-1,-1);
29 for(j=0;i*p[jI<N&&j<tot;j++){
30 v[li*p[j11=1;
31 if(i%p[j1)preli*p[j1]1=P(pre[i].x*(p[j1-1),—prel[il.y);
32 else{pre[i*p[jl]=P(pre[i]l.x*p[j],0);break;}
33 }
34 }
35 for (i=2;i<=N;i++)pre[i]+=pre[i—1];
36 for (i=0;1i<Q;i++)sum(ask[i]) . .write();
37 |}

7.23 RIBEEMHITH

YRR R n BAUR 2 .

7.23.1 FFT

1 | #include<cstdio>

2 | #include<cmath>

3 | #include<algorithm>

4 |using namespace std;

5 | struct comp{

6 double r,1i;comp(double _r=0,double _i=0){r=_r;i=_1;}

7 comp operator+(const comp x){return comp(r+x.r,i+x.i);}
8 comp operator—(const comp x){return comp(r—x.r,i—x.i);}
9 comp operator*(const comp x){return comp(r*x.r—i*x.i,r*x.i+i*x.r);}
10 |1}

11 |const double pi=acos(—1.0);

12 |void FFT(comp a[],int n,int t){

13 for(int i=1,j=0;i<n—1;i++){

14 for(int s=n;jr=s>>=1,~j&s;);

15 if(i<j)swap(alil,alil);

16 }

17 for (int d=0; (1<<d)<n;d++){

18 int m=1<<d,m2=m<<1;

19 double o=pi/m*t;comp _w(cos(0),sin(0));

20 for(int i=0;i<n;i+=m2){

21 comp w(1,0);

22 for(int j=0;j<m;j++){

23 comp &A=a[i+j+m],&B=al[i+j],t=w*A;

24 A=B—t;B=B+t;w=w*_w;

25 }

26 }

27 }
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28 if(t==—1)for(int i=0;1i<n;i++)ali].r/=n;
29 |}
7.23.2 NTT
998244353 MR 3, 1004535809 JEHR A 3, 786433 JEAR AN 10, 880803841 ARy 26.
1 | #include<cstdio>
2 |typedef long long 11;
3 | const int N=262144,K=17;
4 |dnt n,m,i,k;
5 |dint a[N+10],b[N+10],tmp[N+10],tmp2[N+10];
6 |1int P=998244353,G=3,g[K+1],ng[K+10],inv[N+10],inv2;
7 |dint pow(int a,int b){int t=1;for(;b;b>>=1,a=(11)a*a%P)if(b&1l)t=(11)t*a%P;return t;}
8 |void NTT(int*a,int n,int t){
9 for(int i=1,j=0;i<n—1;i++){
10 for(int s=n;jr=s>>=1,~j&s;);
11 if(i<j){int k=a[il;alil=aljl;aljl=k;}
12 }
13 for (int d=0; (1<<d)<n;d++){
14 int m=1<<d,m2=m<<1,_w=t==1?g[d]:ng[d];
15 for(int i=0;i<n;i+=m2)for(int w=1,j=0;j<m;j++){
16 int&A=a[i+j+m],&B=a[i+j],t=(11)w*A%P;
17 A=B—t;if(A<Q)A+=P;
18 B=B+t;if(B>=P)B—=P;
19 w=(11l)w*_w%P;
20 }
21 }
22 if(t==—1)for(int i=0,j=inv[n];i<n;i++)alil=(11)al[i]1*j%P;
23 |}
24 | //%5Ea, Kal¥isth
25 |void getinv(int*a,int*b,int n){
26 if(n==1){b[0]=pow(a[0@],P—-2);return;?}
27 getinv(a,b,n>>1);
28 int k=n<<1,1;
29 for (i=0;i<n;i++)tmp[i]=ali];
30 for (i=n;i<k;i++)tmp[i]=b[i]=0;
31 NTT(tmp,k,1) ,NTT(b,k,1);
32 for (i=0;1i<k;i++){
33 b[i]1=(lV)b[i]*— (L) tmp[i]1*b[i]%P)%P;
34 if(b[i1<0)b[i]+=P;
35 }
36 NTT(b,k,—1);
37 for (i=n;i<k;i++)b[1]=0;
38 |}

A DA DM D D DM DM DDdW
0 N o a0~ WNEFE OO

/1% Ea, Ralfit k%, Halo]=1

void getln(int*a,int*b,int n){
getinv(a,tmp2,n);
int k=n<<1,1;
for(i=0;i<n—1;i++)b[i]=(l1)a[i+1]1*(i+1)%P;
for (i=n—1;i<k;i++)b[i]=0;
NTT(b,k,1) ,NTT(tmp2,k,1);
for(i=0;i<k;i++)b[i1=(11)b[i]*tmp2[i]%P;
NTT(b,k,—1);
for(i=n—1;7;i—)b[i]l=(11)b[i—-1]*inv[i]%P;b[0]=0;
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

}
/% Ea,Kal)fem %y, Hal0]=0
void getexp(int*a,int*b,int n){
if(n==1){b[0]=1;return;}
getexp(a,b,n>>1);
getln(b,tmp,n);
int k=n<<1,17;
for (i=0;i<n;i++){tmp[il=ali]—tmp[i];if(tmp[i]<0)tmp[i]+=P;}
if((++tmp[0])==P)tmp[0]=0;
for (i=nji<k;i++)tmp[i]=b[i]=0;
NTT (tmp,k,1) ,NTT(b,k,1);
for (i=0;1i<k;i++)b[i]=(lL)b[i]*tmp[i]%P;
NTT(b,k,—1);
for (i=nji<k;i++)b[i1]=0;
}
/ /% Ea,Kalf*F 7R, bHa[0]=1
void getroot(int*a,int*b,int n){
if(n==1){b[0]=1;return;}
getroot(a,b,n>>1);
getinv(b,tmp2,n);
int k=n<<1,1;
for (i=0;i<n;i++)tmp[i]=ali];
for (i=n;i<k;i++)tmp[i]=b[i]=0;
NTT (tmp,k,1) ,NTT(b,k,1) ,NTT(tmp2,k,1);
for (i=0;i<k;i++)b[i]=((LU)b[i]1*b[i]+tmp[i])%P*inv2%P*tmp2[i]%P;
NTT(b,k,—1);
for (i=n;i<k;i++)b[i1]=0;
}
int main(){
for (g[K]=pow(G, (P=1)/N) ,ng[K]=pow(g[K],P—2),i=K—-15~7;i—)
glil=(lV)g[i+1]1*g[i+1]1%P,ng[i]1=(11)ng[i+1]*ng[i+1]%P;
for(inv[1]=1,7=2;i<=N;i++)inv[i]=(11) (P—inv[P%i])*(P/i)%P;inv2=inv[2];
scanf (7%d%d” ,&n,&m) ;
for (k=1;k<=n;k<<=1);
for (i=0;i<=n;i++)scanf(”%d”,&a[i]);
getln(a,b,k);
for (i=0;1i<k;i++)b[i]=(l1)b[i]*m%P;
getexp(b,a,k);
for (i=0;i<k;i++)printf(”%d ”,al[i]);

7.23.3 ZIMAKE

ERALHIA Y 0 IR —I1, WEADZTAERULE, 2RJ5 Intexp £ O(nlogn) AR

SAECIINSS QEIP S

7.23.4 FIIRBAHRCE

B P55 QL RN, WIREE, R H R,
LM F(2) = 80 o ) R 0 TR
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7.24 EEAR

w=(1¢] —2c+y+ L]+ B L g 1) mod 7

w: 0 BHH, 1 28—, 2 2=, 3 2=, 4 2N, 5 BT, 6 ZHIN.

c: Ak 1 CERRIHAIED .

y: F Jamhigo .

m: A (3<m <14, BIFEEHAXF, 1. 2 ABEEEL—FMW 13, 14 ARiHEHE).
d: H.

7.25 KREIE

BT R ARBR IS R B (B IE T TEAS ) W2, My e F i 7 H A S M Es
WA e 0 R s %R S=n+ 5+ 1.
7.26 HAE# lcm

(n+1)lem(C(n,0),C(n,1),...,C(n,k)) =lem(n+1,n,n—1,n—2,...,n—k+1)

7.27 X8 lem B4R

SFF—AN BRI, SaRT pb, AP kAN p, p?, .., pF BUEHEN p,
MABWXIE] [1,r] WA lem &R = Ira iz X A IS B BUE 281, ATREA
R B 2 R A
7.28 HEFKEE

n MRRTRE, H i NN 2 =0bli] (mod ali]), H ali] FRRE, 20 LLd A4 E R e

11 CRT(11*a,11l*b,int n){
11 ans,P=1;
for (int i=0;i<n;i++)P*=a[i];
for (dint i=0;i<n;i++)ans=(ans+(P/a[i])*pow(P/a[i],al[i]—2,a[i])%P*b[i]%P)%P;
while(ans<0)ans+=P;

return ans;

~N o b~ WN R

7.29 RRALE

int phi(int n){
int t=1,1;
if (! (n&l))for(n>>=1;!(n&1);n>>=1,t<<=1);
for(i=3;i*i<=n;i+=2)if(n%i==0)Ffor(n/=1,t*=i—-1;n%i==0;n/=1,t*=1);
if(n>1)t*=n—1;
return t;

~N o b~ W N R
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7.30 RIEK/RIT TR

void FWT(int*a,int n){
for (int d=1;d<n;d<<=1)for(int m=d<<1,i=0;1i<n;i+=m)for(int j=0;j<d;j++){
int x=al[i+j],y=al[i+j+d];
//xor:ali+j]=x+y,a[i+j+d]=x—y;
//and:al[i+j]=x+y;
//or:ali+j+d]=x+y;
}

}
void UFWT(int*a,int n){

O 00 N O U bh W N K

10 for (int d=1;d<n;d<<=1)for(int m=d<<1,i=0;1i<n;i+=m)for(int j=0;j<d;j++){
11 int x=al[i+j],y=al[i+j+d];

12 //xor:ali+j1=(x+y)/2,ali+j+d]=(x=y)/2;

13 //and:al[i+j]=x—y;

14 //or:al[i+j+d]=y—x;

15 }

16 |}

7.31 FH

n

1 nn+1) 15 1
Zz = T_§n +§n
=1
n

1)(2 1 1 1 1
ZZQ - nin+1)@n + )an3+fn2+fn
6 3 2 6

=1
n 2

3 [nm+D)]" 1 4 1 5 1,
=1
n 2

4 _ nn+1)2n+1)Br*+3n-1) 1, 1, 1,4 1
;Z - 30 R LT
n
Zi5 _ nz(n+1)2(2n2+2n_1):}n6—|—ln5—|—in4—in2
= 12 6 2 12 12
n 4 3

6 _ nr+)2n+1)Bn +6n°-3n+1) 1, 14 15 1,4 1
;Z - 42 Sy g g T pn

7.32  EHERREL
7.32.1 FE—AHEME

% —3K Stirling # S(p, k) KI—MHIHEGFREL: ¥ p DRI & S0 HE R
TIiEH.

S(p, k) M~ S(p,k)=(p—-1)Sp—-1,k)+S(p-1,k—1),1<k<p-1

WA %E: S(p,0)=0,p>1 S(p,p)=1,p>0
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7.32.2 FHMEME

55 2K Stirling # S(p, k) KI—MHIHEGFMEREZE: ¥ p DMERIT A kE ADNHEF AT H
Al CRf LB & T A d s EEITTER.

S(p, k) WBEAR: Sp,k)=kS(p—1,k)+Sp-1,k—1),1<k<p-1

WREAM: S(p,0)=0,p>1 S(p,p)=1,p>0

AR
o I (D m— k) N (—DE (k)"
S(n,m):MZ(—l)kC(mvk)(m_k) :ZM:Z( k;!) % ((m—k:))!
k=0 k=0 k=0

7.33 ZFMEBERATINEKBETFHNRRY

kAR | m AET \AT&ET | TEH

FAME | &AM mb

FAHE | & A m!Stirling2(k, m)
SAE | FE4AHR o Stirling2(k, 7)
SAEE | FEAAER Stirling2(k, m)
FEHE | & AAHEE Cm+Fk—1,k)
S | & A C(k—1,m—1)
FEAHE | 584 AH

el R L
s | e IA (l—w)(l—ig...(l—q;m) () = T &

v

A
&
%

[=]

| o | O | fm | 09 | G | O | @ | A

7.34 $EBHIAR

Dy =0,Dy=1,D,, = (n — 1)(Dn_2 + Dn—l)

7.35 Prufer #wf5

T —BRA n AR S RERW, & dli] v 0 mREEEL AT DU — A — 1K
N —2 MFPFRF RN, i HILT di] — 1 K. BRI EEECTATIEUE & — 4N
o DAL DA R O A ek R SE

7.36 “InXEE

fn) = ) Clnk)g(k)

k=0

g(n) = Y (=) *C(n, k) f (k)

k=0
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#include<cstdio>
#include<trl/unordered_map>
using namespace std::trl;
const int N=1000000;
int i,j,tot,p[N],f[N];bool V[N];
unordered_map<int,int>T[200];
//the number of natural numbers not greater than m which are
//divisible by no p[i] (1 <= i <= n)
//Phi(m,n)=Phi(m,n—1)—Phi(m/p[n],n—1)
int cal(int m,int n){
if(!n)return m;
unordered_map<int,int>::iterator x=T[n].find(m);
if(x!=T[n].end())return x—>second;
return T[n][m]=cal(m,n—1)—cal(m/p[n—1],n—1);
}
//number of prime less than or equal to n
int Pi(int n){
if(n<N)return f[n];
int b=0;
while(p[b]*p[b]*p[b]<=n)b++;
int t=cal(n,b)+b—1;
for(int i=b;p[i]l*p[il<=n;i++)t—=F[n/p[i]l]l-1;
return t;
}
int main(){
for (i=2;i<N;i++){
if(!v[il)flp[tot++]=i]=1;
flil+=f[i-1];
for (j=0;j<tot&&i*p[jI1<N;j++){
v[li*p[j]1=1;
if(i%p[j]==0)break;
}

7.39 Best Theorem

Best Theorem: A [ EIHEL ¢ Jyid sl BB B EE AN EON BL @ VIR TE B < (B4

BERL —1)1).

e

Matrix Tree Theorem: LA i NHEIIH L B = FE/RE KA FE L ¢ 175 « SIRAT S

WA 0 R IFIRIR] 6 WL [N = BL 6 DAk s RO RREE [T E i RO K
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const int N=110,M=200010,P=1000003;
int n,m,i,j,k,x,y,in[N],ou[N],vis[N],g[N]J[N];1l f[M],a[N][N],ans;
void dfs(int x){
vis[x]=++m;
for (int i=1;i<=n;i++)if(g[x][1]&&!vis[i])dfs(i);
}
11 det(int n){
11 ans=1;bool flag=1;
for (i=1;i<=n;i++)for(j=1;j<=n;j++)ali]1[j]1=(ali][jI%P+P)%P;
for(i=1;i<=n;i++){
for(j=i+1;j<=n;j++)while(alj]1[i1){
U t=ali]1[i1/alj1[i];
for (k=1j;k<=n;k++)al[i][k]=(al[i][k]+P—t*a[j][k]%P)%P;
for (k=1;k<=n;k++)swap(al[i]l[k]l,al[j]l[k]);
flagh=1;
}
ans=ans*a[i][1]%P;
if(lans)return 0;
}
if(!flag)ans=P—ans;
return ans;
}
int solve(){
for (m=0,i=1;i<=n;i++)in[i]=ou[i]=vis[i]=0;
for (i=0;i<=n;i++)for(j=0;j<=n;j++)al[i]1[j1=g[i11[j1=0;
int ed=0;
for(i=1;i<=n;i++)for(read(k);k—;glil[jl++)read(j),ed++;
for (dfs(i=1);i<=n;i++)if(!vis[i]&&g[i])return 0;
for(i=1;i<=n;i++)for(j=1;j<=n;j++)if(gliI[I1){
x=vis[i],y=vis[j];
oulx]+=gli]1[j1;inlyl+=gl[i1[i];
alx—11[y—-1]1—=g[i1[j]1,alx—11[x—1]1+=g[i1[]];
}
for(i=1;i<=m;i++)if(in[i]!=ou[i])return 0;
if(m==1)return f[g[1][1]];
ans=det(m—1)*in[1];
for(i=1;i<=m;i++)ans=ans*f[in[i]—-1]%P;
return ans;
}
int main(){
for (f[0]=i=1;i<M;i++)f[i]=F[1—-1]*i%P;
while(1){
read(n);
if(!n)return 0;
printf(”%d\n”,solve());

7.40 EERFT

1
2
3

R 73 BN HL 1< a,b,¢,d <107

#include<cstdio>
#include<algorithm>
using namespace std;
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typedef long long 11;
typedef pair<ll,11>P;
11 a,b,c,d,t;
11 gcd(ll a,1l b){return b?gcd(b,a%b):a;}
P cal(ll a,1l b,1l c,1l d){
11 x=a/b+1;
if(x*d<c)return P(x,1);
if(!a)return P(1,d/c+1);
if (a<=b&&c<=d) {
P t=cal(d,c,b,a);
swap(t.first,t.second);
return t;
}
x=a/b;
P t=cal(a—b*x,b,c—d*x,d);
t.first+=t.second*x;
return t;
}
int main(){
while(~scanf (”%11d%11d%11d%11d”,&a,&b,&c,&d)) {
t=gcd(a,b),a/=t,b/=1t;
t=gcd(c,d),c/=t,d/=t;
P p=cal(a,b,c,d);
printf(”%lld/%1lld\n”,p.first,p.second);

7.41 FFT ##EEEEREH

O 0 N O U b W N K
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#include<cstdio>
#include<cmath>
#include<algorithm>
using namespace std;
const int N=524300,P=1000003,M=1000;
int n,i,j,k,pos[N];
int A[N],B[N],C[N];
namespace FFT{
struct comp{
long double r,ij;comp(long double _r=0,long double _i=0){r=_r;i=_1;}
comp operator+(const comp x){return comp(r+x.r,i+x.1i);}
comp operator—(const comp x){return comp(r—x.r,i—x.i);}
comp operator*(const comp x){return comp(r*x.r—i*x.qi,r*x.i+i*x.r);}
comp conj(){return comp(r,—i);}
}AINT,B[N];
int a®[N],bO[N],al[N],b1[N];
const long double pi=acos(—1.0);
void FFT(comp a[],int n,int t){
for(int i=1;i<n;i++)if(i<pos[i])swap(al[i]l,al[pos[il]);
for (int d=0; (1<<d)<n;d++){
int m=1<<d,m2=m<<1;
long double o=pi*2/m2*t;comp _w(cos(o),sin(0));
for(int i=0;i<n;i+=m2){
comp w(1,0);
for(int j=0;j<m;j++){
comp&A=a[i+j+m],&B=a[i+j],t=w*A;
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A=B—t;B=B+t;w=w*_w;
}
}
}
if(t==—1)for (int i=0;i<n;i++)ali].r/=n;
}
void mul(int*a,int*b,int*c){//c=a*b
int i,j;
for (i=0;1i<k;i++)A[i]=comp(al[i],b[i]);
FFT(A,k,1);
for (i=0;1i<k;i++){
j=(k=1)&(k-1);
B[i1=(A[i]*A[i]—(A[J1*A[j]) .conj ())*comp(0,—0.25);
}
FFT(B,k,—1);
for (i=0;i<k;i++)c[i]=((long long) (B[i].r+0.5))%P;
}
[ /APAZI, Ka*b mod P, fR{FfEcH, cARENadlb

void mulmod(int*a,int*b,int*c){

int i

for (i=0;i<k;i++)a0[i]l=a[i]l/M,b0[i]=b[i]/M;

for (mul(a0®,b0,a0),i=0;i<k;i++){
c[i1=1LL*a0[1]*M*M%P;
all[i]l=al[i]%M,b1[i]=b[i]%M;

}

for(mul(al,bl,al),i=0;i<k;i++){
c[il=(all[i]+c[i])%P,a0[i]=(a0[i]+al[i])%P;
all[i]=al[i]/M+a[i]%M,b1[i]=b[i]/M+b[i]%M;

}

for(mul(al,bl,al),i=0;1i<k;i++)c[i]=(1LL*M*(al[i]—a@[i]+P)+c[i])%P;

}

}

int main(){
read(n);
for (k=1;k<n;k<<=1);k<<=1;
j=__builtin_ctz(k)—1;
for (i=0;i<k;i++)pos[i]=pos[i>>1]>>1| ((1&1)<<j);
for (i=0;i<n;i++)read(A[i]);
for (i=0;i<n;i++)read(B[i]);
FFT::mulmod(A,B,C);
for (i=0;i<n+n—1;i++)printf(”%d ”,C[i]);
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1 |1dnt nxt[N];

2 |void kmp(int n,char*a,int m,char*b){

3 int i,j;

4 for (nxt[0]=j=—1,9=1;i<n;nxt[i++]=7){
5 while(~j&&a[j+1]!=a[i])j=nxt[]j];

6 if(alj+l]l==ali])j++;

7 }

8 for (j=—1,i=0;i<m;i++){

9 while(~j&&a[j+1]!=b[i])j=nxt[j];
10 if(alj+1]==b[i])j++;

11 if(j==n—1)printf(”%d ”,i),j=nxt[j];
12 }

13 |}

8.2 m/INFRRE

1 [int n,i,t,a[N<<1];

2 |1dnt minrep(){

3 int i=0,j=1,k=0,t;

4 while (i<n&&j<n&&k<n)if(t=al[(i+k)%n]l—al[(j+k)%nl){

5 if(t>0)i+=k+1l;else j+=k+1;

6 if(i==j)j++;

7 k=0;

8 }else k++;

9 return i<j?i:j;

10 |}

11 |dnt main(){

12 for (scanf (”%d”,&n) ;i<n;i++)scanf(?%d”,&a[i]),ali+n]=a[i];
13 for (t=minrep(),i=0;i<n;i++)printf(i<n—1?7%d ”:7%d”,a[i+t]);
14 |}

8.3 AC Hzitl

s fe t MR REEI T ¢ BRZIETT Rifgil I fail FREFES] s 1R A,

ZAbAT pAE fail W T

B ¢ B2 1E7T 02 s

int tot,son[N][26],id[N],fail[N],q[N];
int nj;char s[N];
void insert(int p){
for(int l=strlen(s),x=0,1=0,w;i<1l;i++){
if(!son[x][w=s[i]—’a’])son[x] [w]=++tot;x=son[x][w];
if(i==1-1)1id[x]=p;
}
}
void make(){

© 0 N o U b~ W N
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int h=1,t=0,1,j,x;fail[0]=—1;
for(i=0;i<26;i++)if(son[0][i])q[++t]=son[0][i];
while(h<=t)for(x=q[h++],1=0;1<26;i++)
if(son[x][i])faillson[x][i]]=son[fail[x]][i],q[++t]=son[x][i];
else son[x][i]=son[fail[x]][i];
}
void find(){
for (int l=strlen(s),x=0,i=0,w,j;i<l;i++){
x=son[x] [w=s[i]-’a’];
for(j=x;j;j=fail[jl)if(id[j])printf(”%d ”,id[j]);
}
}
int main(){
scanf (”%d”,&n) ;
for(int i=1;i<=n;i++)scanf(”%s”,s),insert(i);
while(1l)scanf(”%s”,s),find(),puts(””);
}

8.4 [E3Z&H

8.4.1 Manacher

b F—MEE 6 [ fli] + 10+ ] - 1) BRI, i RO A e scE, gl i R

RIEL @ TSk MRS K
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int n,m,i,r,p,f[N],g[N];char a[N],s[N];
int min(int a,int b){return a<b?a:b;}
void up(int&a,int b){if(a<b)a=b;}
int main(){
while(1){
scanf (”%s”,a+1l) ,n=strlen(a+l);
for(i=1;i<=n;i++)s[i<<1]=ali]l,s[i<<1|1]="#";
s[0]="$’,s[1]="#",s[m=(n+1)<<1]="Q"°;
for(r=p=0,f[1]=1,7=2;i<m;i++){
for (f[il=r>i?min(r—i,f[p*2—i]):1;s[i—f[i]]==s[i+f[i]];f[i]++);
Af(i+f[i]>r)r=1+f[i],p=1;
}
for (i=0;i<=m;i++)g[i]=0;
for(i=2;i<m;i++)up(gl[i—Ff[i]+1],i+1);
for (i=1;i<=m;i++)up(glil,gli-11);
ans=0;
for (i=2;i<m;i+=2)printf(”%d ”,g[i]—i);puts(””);

8.4.2 DPalindromic Tree

N: HK.

S: TR,

text[l..all]: FHRFH

son[z][y]: 2 x D RPTAGRMBEISCHR B 7T ¢ R RESCE .
faillx]: % o A F PRI RS KR KR SR 2 .
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entlx]: 5 o D RPTARREIESCH BB (FETEWE count() —iA T .
len[z]: 55 x D RTAEEH B SCE K

const int N=300010,S5=26;
int all,son[N][S],fail[N],cnt[N],len[N],text[N],last,tot;
int newnode(int 1){
for(int i=0;9<S;i++)son[tot][i]=0;
cnt[tot]=0,len[tot]=1;
return tot++;
}
void init(){
last=tot=all=0;
newnode (0) ,newnode(—1);
text[0]=—1,fail[0]=1;
}
int getfail(int x){
while(text[all-len[x]—1]!=text[all])x=fail[x];
return x;
}
void add(int w){
text[++all]l=w;
int x=getfail(last);
if(!son[x][w]){
int y=newnode(len[x]+2);
faillyl=son[getfail(faill[x])][w];
son[x][w]=y;
}
cnt[last=son[x] [w]]++;
}
void count(){for(int i=tot—1;~i;i—)cnt[fail[i]]l+=cnt[i];}

8.5 EZRAE
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n: K.

m: FREEKD.

s[0.n — 1]: FFFef.

sa[l.n]: FHFEH @ DRI G4
rank[0.n — 1]: JE4% i B4
height[i]: lep(sali], sali — 1]).

int n,rank[N],sa[N],height[N],tmp[N],cnt[N];char s[N];
void suffixarray(int n,int m){
int G,j,k;n++;
for (i=0;9<n*2+5;i++)rank[i]=sa[i]=height[i]=tmp[i]=0;
for (i=0;i<m;i++)cnt[1]=0;
for (i=0;i<n;i++)cnt[rank[i]=s[i]]++;
for(i=1;i<m;i++)cnt[i]+=cnt[i—1];
for (i=0;i<n;i++)sa[—cnt[rank[i]]]=1;
for (k=1;k<=nj;k<<=1){
for (i=0;i<n;i++){
j=sa[i]l—k;
if(j<0)j+=n;
tmp[cnt[rank[j]]++]1=];
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}
saltmp[cnt[0]=0]]=j=0;
for(i=1;i<n;i++){
if(rank[tmp[i]]!=rank[tmp[i—1]1]||rank[tmp[i]+k]!=rank[tmp[i—1]+k])cnt[++j]=1};
saltmp[i]]=];
}
memcpy (rank,sa,n*sizeof (int));
memcpy (sa,tmp,n*sizeof(int));
if(j>=n—1)break;
}
for (j=rank[height[i=k=0]=0];i<n—1;i++,k++)
while(~k&&s[i]!=s[sa[j—1]+k])height[j]l=k—,j=rank[sa[j]+1];

6 EEN

LA IRINTAT o

const int inf=1<<25,5=256,N=5000;
int root,last,pos,need,remain,acnode,ace,aclen;
struct node{int st,en,lk,son[S];int len(){return min(en,pos+1l)—st;}}tree[N<<1];
int nj;char text[N],tmp[N];
int new_node(int st,int en=inf){
node nd;
nd.st=st;nd.en=en;
for(int i=nd.lk=0;17<S;i++)nd.son[i]=0;
tree[++last]=nd;
return last;
}
char acedge(){return text[ace];}
void addedge(int node){
if(need)tree[need].lk=node;
need=node;
}
bool down(int node){
if(aclen>=tree[node].len()){
ace+=tree[node].len(),aclen—=tree[node].len(),acnode=node;
return 1;
}
return 0;
}
void init(){
need=last=remain=ace=aclen=0;
root=acnode=new_node (pos=—1,—1);
}
void extend(char c){
text[++pos]=c;need=0;remain++;
while(remain){
if(laclen)ace=pos;
if(!tree[acnode].son[acedge()]){
tree[acnode].son[acedge () ]=new_node(pos);
addedge (acnode) ;
}else{
int nxt=tree[acnode].son[acedge()];

if (down(nxt))continue;
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38 if(text[tree[nxt].st+aclen]==c){aclen++;addedge (acnode) ;break;}
39 int split=new_node(tree[nxt].st,tree[nxt].st+aclen);
40 tree[acnode].son[acedge()]=split;

41 tree[split].son[c]=new_node(pos);

42 tree[nxt].st+=aclen;

43 tree[split].son[text[tree[nxt].st]]=nxt;

44 addedge (split);

45 }

46 remain—;

47 if (acnode==root&&aclen)aclen—,ace=pos—remain+1;

48 else acnode=tree[acnode].lk?tree[acnode].lk:root;

49 }

50 |}

51 |void show(int x,int dep,int y){
52 for(int i=0;i<dep;i++)putchar(’=’);

53 for (int i=tree[x].st;i<min(tree[x].en,pos+l);i++)printf(”%c”,text[i]);puts(”:”);
54 for(int i=0;1i<S;i++)if(tree[x].son[i])show(tree[x].son[i],dep+2,1);
55 |}

56 |int search(){
57 scanf (”%s”,tmp+1);

58 n=strlen(tmp+1);

59 int x=root,i=1,j;

60 while(i<=n){

61 if(tree[x].son[tmp[i]]){
62 x=tree[x].son[tmp[i]];
63 j=tree[x].st;

64 while(i<=n&&j<min(tree[x].en,pos+1))if(tmp[i]l==text[j])i++,j++;else return 0;
65 }else return 0;

66 }

67 return 1;

68 |}

69 [1int main(){
70 init();

71 scanf (”%s”,tmp+1);
72 n=strlen(tmp+1);
73 for(int i=1;i<=n;i++)extend(tmp[i]);extend(’S$’);

74 show(root,0,0);
75 while(1)printf(”%d\n”,search());
76 |}

8.7 REBETIMN

FELAEAIRIN T AT o

struct SuffixAutomaton{
enum{N_CHAR=26 ,MX_LEN=1100000};
struct Node{Node *fail,*next[N_CHAR];int val,right;};
Node mempool[MX_LEN*2];int n_node;
Node*new_node(int v){
Node*p=&mempool[n_node++];
for(int i=0;i<N_CHAR;++1)p—>next[i]=0;
return p—>fail=0,p—>right=0,p—>val=v,p;

O 0 N O U b W N K

}

Node*root, *last;
SuffixAutomaton(){clear();}

=
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=
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void clear(){root=last=new_node(n_node=0);}
void add(dint c){
Node*p=last, *np=new_node (p—>val+l);
while(p&&!p—>next[c])p—>next[c] = np,p = p—>fail;
if(!p)np—>Ffail=root;
else{
Node*q=p—>next[c];
if(p—>val+l==q—>val)np—>fail=q;
else{
Node*ng=new_node (p—>val+l);
for (int i=0;i<N_CHAR;++i)ng—>next[i]=g—>next[i];
ng—>fail=g—>fail,q—>fail=np—>fail=nq;
while (p&&p—>next[c]==q)p—>next[c]=nqg,p=p—>fail;

}
last=np,np—>right=1;
}
Node*go(const char*s){
int clL=0;//5sUtRtmKE
Node*p=root;
for(int i=0;s[i];++1){
int c=s[i]-’a’;
if(p—>next[c])p=p—>next[c],++cL;
else{
while (p&&!p—>next[c])p=p—>fail;
if(!p)cL=0,p=root;else clL=p—>val+l,p=p—>next[c];

}
return p;
}
int d[MX_LEN*2];Node*b[MX_LEN*2];
void topological_sort(){
for(int i=0;i<=n_node;++i)d[i]=0;
int mx_val=0;
for (int i=0;i<n_node;++i)mx_val=max(mx_val,mempool[i].val),d[mempool[i].val]++;
for(int i=1;i<=mx_val;++i)d[i]+=d[i—1];
for (int i=0;i<n_node;++i)b[—d[mempool[i].val]]=&mempool[i];
}
void update_right(){
topological_sort();
for(int i=n_node—1;i;—i)b[i]-—>fail->right+=b[i]—>right;

s

.8 BEZ B - Claris

int tot=1,last=1,pre[N<<1],son[N<<1][S],mlL[N<<1];
void extend(dint w){
int p=++tot,x=last,r,q;
for(ml[last=p]=ml[x]+1;x&&!son[x] [w];x=pre[x])son[x][w]=p;
if(Ix)pre(pl=1;
else if(ml[x]+1==ml[g=son[x][w]])prelpl=q;
else{
pre[r=++tot]=pre[q];memcpy(son[r],son[q],sizeof son[r]);

ml[r]=ml[x]+1;pre[pl=pre[q]=r;
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10 for (;x&&son[x] [w]==q;x=pre[x])son[x][w]=r;
11 }
12 |}

8.9 RFRZEF&ER

LALLM FRE, — A8 S FHIRE = FIF DT S« WEHE M — FHFP AT S
HEBANEL Hd s« RFRER BRI TR, HIMERF R E R,

len: H¥.

sli]: MEHELSE i NFAF

BN « NP FERE RS NGEL S § AT RN E RN 73750 T L
8 tmli] 5 tmlj]

ins(len): HAMNEHELHE len DNFFFIFIRIN S .

1 | typedef unsigned long long 11;

2 |const 11 inf=1ULL<<63;

3 | const double A=0.8;

4 |11 tU[N],tr[N],tm[N];

5 |int size[N],son[N][2],f[N],v[N],tot,root,id[N],cnt;

6 |char s[N];

7 |bool cmp(int a,int b){return s[a]==s[b]?tm[a—1]>tm[b—1]:s[a]>s[b];}

8 |1int ins(int x,int p){

9 int b=cmp(p,v[x]);

10 if(!son[x][b]){

11 son[x][b]=++tot;f[tot]=x;v[tot]=p;

12 if(!b)tl[tot]=tl[x],tr[tot]=tm[x];else tl[tot]=tm[x],tr[tot]=tr[x];
13 tm{tot]=(tl[tot]+tr[tot])>>1;

14 return tot;

15 }else return 1ins(son[x][b],p);

16 |}

17 |void dfs(int x){

18 if(son[x][0])dfs(son[x][0]);

19 id[++cnt]=x;

20 if(son[x][1])dfs(son[x][1]);

21 |}

22 |1dnt build(int fa,int 1,int r,1l a,1ll b){

23 int mid=(l+r)>>1,x=1d[mid];

24 f[x]=fa;son[x][0]=son[x][1]=0;size[x]=1;tl[x]=ajtr[x]=b;tm[x]=(a+b)>>1;
25 if(l==r)return x;

26 if(l<mid)size[x]+=size[son[x][0]=build(x,l,mid—1,a,tm[x])];

27 if(r>mid)size[x]+=size[son[x][1]=build(x,mid+1,r,tm[x],b)];

28 return x;

29 |}

30 |1dnt rebuild(int x){cnt=0;dfs(x);return build(f[x],1,cnt,tl[x],tr[x]);}
31 |void insert(int p){

32 if(!root){root=tot=size[1]=1;v[1]=p;tr[1]=inf,tm[1]=inf>>1;return;}
33 int x=ins(root,p);

34 int deep=0,z=x;while(z)size[z]++,z=f[z],deep++;

35 if(deep<log(tot)/log(1/A))return;

36 while(1.0*size[son[x][0]]<A*size[x]&&1.0*size[son[x][1]]<A*size[x])x=f[x];
37 if(!x)return;

38 if(x==root){root=rebuild(x);return;}

39 int y=f[x],b=son[y][1]==x,now=rebuild(x);
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40 son[y][b]=now;
41 |}
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9 PBEHLIL

9.1 Pollard Rho

© o N o b~ W N

g o0 o b~ b D DD DB DD DDA WWWWWWWWWWNDNDNNNNDDNDNDNDNNDNRERRRERFERERRFRKFERE
N P © O 0o N O 00 WNKF O O OWNOO O PMAWNEREFOOOOWSNOODMWNEREOOOWNOOGDWNRHO

#include<cstdio>
#include<algorithm>
#define C 2730
#define S 3
using namespace std;
typedef long long 11;
11 n;
11 gcd(1l1l a,1l b){return b?gcd(b,a%b):a;}
11 mul(1ll a,1l b,1l n){return(a*b—(11) (a/(long double)n*b+le—3)*n+n)%n;}
11 pow(ll a, 11 b, 11 n){
11 d=1;
a%=n;
while(b){
if(b&l)d=mul(d,a,n);
a=mul(a,a,n);
b>>=1;
}
return d;
}
bool check(ll a,ll n){
11 m=n—1,x,y;int i,j=0;
while(! (M&1))m>>=1,j++;
x=pow(a,m,n);
for(i=1;i<=j;x=y,i++){
y=pow(x,2,n);
if((y==1)&&(x!=1)&&(x!=n—1))return 1;

}
return y!=1;

}

bool miller_rabin(int times,1l n){
11 a;

if(n==1)return 0;
if(n==2)return 1;
if(!(n&l))return 0;
while(times—)if(check(rand()%(n—1)+1,n))return 0;
return 1;
}
11 pollard_rho(ll n,int c){
1l i=1,k=2,x=rand()%n,y=x,d;
while(1){
F++,x=(mul(x,x,n)+c)%n,d=gcd (y—x,n);
if(d>1&&d<n)return d;
if(y==x)return n;
if(i==k)y=x,k<<=1;

}
void findfac(ll n,int c){
if(n==1)return;
if(miller_rabin(S,n)){
[ /3BT FFEFn

return;
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53
54
55
56
57

11 m=n;
while(m==n)m=pollard_rho(n,c—);
findfac(m,c),findfac(n/m,c);

}

int main(){while(~scanf(”%11d”,&n))findfac(n,C);}

9.2 HNEEE

O 0 N O U b W N

I e T
© © ® N O U1 A WN — O

W 0 A B0, (L, b — 1], SRERNOREE % FTE B, BN O, KRN R.

double R,eps=1e—10;
struct P{double x,y;}a[N],0;
double dis(P x,P y){return sqrt((x.x—y.x)*(X.x—y.x)+(xX.y=y.y)*(x.y-y.y));}
P center(P x,P y,P z){
double al=y.x—x.x,bl=y.y—x.y,
cl=(al*al+bl*bl)/2,a2=z.x—X.X,
b2=z.y—x.y,c2=(a2*a2+b2*b2) /2,
d=al*b2—a2*bl;
return (P){x.x+(cl*b2—c2*bl)/d,x.y+(al*c2—a2*cl)/d};
}
void cal(int n,P*b){
int i,j,k,n=0;
for (i=0;1i<n;i++)ali]=b[i];
for (i=0;i<n;i++)swap(alrand()%n],al[i]);
for (0=a[0],R=0,i=1;i<n;i++)if(dis(al[i],0)>R+eps)
for (0=a[i],R=0,j=0;j<i;j++)if(dis(al[j],0)>R+eps){
0=(P){(alil.x+al[j].x)/2,(ali]l.y+al[j]l.y)/2},R=dis(0,a[i]);
for (k=0;k<j;k++)if(dis(alk],0)>R+eps)O=center(al[k],al[j]l,al[i]),R=dis(0,a[i]);
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10 HEJLA
10.1 FFEM@EZ

1 | const 1int N=600;

2 | const double eps=1e—10;

3 |[struct P{

4 double x,y;

5 P() {x=y=0;}

6 P(double _x,double _y){x=_x,y=_y;}

7 P operator—(const P&a)const{return P(x—a.x,y—a.y);}
8 P operator+(const P&a)const{return P(x+a.x,y+a.y);}
9 P operator*(double a)const{return P(x*a,y*a);}

10 void read () {scanf(?%Lf%1f”,&x,&y) ;}

11 |}p[N],alNT;

12 |struct L{

13 P p,v;double a;

14 LOA{}

15 L(P _p,P _v){p=_p,v=_v;}

16 bool operator<(const L&b)const{return a<b.a;}

17 void cal(){a=atan2(v.y,v.x);}

18 | }line[N],q[N];

19 |dnt n,m,i,cl;

20 | double cross(const P&a,const P&b){return a.x*b.y—a.y*b.x;}
21 |/ /BT, EIX S R a—>b I w5 1]

22 |void newL(const P&a,const P&b){line[++cl]=L(a,b—a);}
23 |bool left(const P&p,const L&Ll){return cross(l.v,p—1.p)>0;}
24 | P pos(const L&a,const L&b){

25 P x=a.p—b.p;double t=cross(b.v,x)/cross(a.v,b.v);
26 return a.p+a.v*t;

27 |}

28 |double halfplane(){

29 for(int i=1;i<=cl;i++)line[i].cal();

30 sort(line+1l,line+cl+1);
31 int h=1,t=1;
32 q[1]=line[1];

33 for(int i=2;1i<=cl;i++){

34 while(h<t&&!left(p[t—1],line[i]))t—;
35 while (h<t&&!left(p[h],line[i]))h++;
36 if(fabs(cross(q[t].v,line[i].v))<eps)qlt]l=left(q[t].p,line[i])?q[t]:line[i];
37 else q[++t]=1line[i];

38 if(h<t)p[t—1]=pos(q[t],q[t—1]);
39 }
40 while(h<t&&!left(p[t—1],q[h]))t—;
41 | pltl=pos(q[t],q[h]);
42 if(t—h<=1)return 0;
43 double ans=0;
44 for(int i=h;i<t;i++)ans+=cross(p[i],p[i+1]);
45 return (ans+cross(p[t],p[h]))/2;
46 |}
47 |dint main(){
48 scanf (”%d”,&n) ;
49 while(n—){
50 scanf (”%d”,&nm) ;
51 for (i=0;i<m;i++)a[i].read();

52 for (i=0;i<m;i++)newL(ali],al(i+1)%m]);
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53
54
55

}
printf(”%.3f”,halfplane());

10.2 mH/IJEEE

© o N o b~ W N

AN DN DDA ADNDWWRWWWWWWWWNNNNNNNNNNRRRRBHKRRRPRR B
N0 00N WNERHOO®NO0 GO NWNROOO®~NOOINWNROOO®NOWVNWRNNROG

R e R 7.

typedef double D;
struct P{D x,y;P(){}P(D _x,D _y){x=_x,y=_y;}}p[N],pp[N],hull[N],pivot,A,B,C,rect[8];
int n,i,j,l,r,k;
D w,h,ans=1e20,tmp, len;
bool del[N];
int zero(D x){return fabs(x)<le—4;}
int sig(D x){if(fabs(x)<le—8)return 0;return x>0?1:—1;}
D cross(P A,P B,P C){return(B.x—A.x)*(C.y—A.y)—(B.y—A.y)*(C.x—A.x);}
D distsqr(P A,P B){return(A.x—B.x)*(A.x—B.x)+(A.y—B.y)*(A.y-B.y);}
bool cmp(P a,P b){
D t=cross(pivot,a,b);
return sig(t)==1||sig(t)==0&&sig(distsqr(pivot,a)—distsqr(pivot,b))==—1;
}
void convexhull(int n,P stck[],int&m){
int i,k,top;
for (i=0;i<n;i++)pp[il=p[i];
for (k=0,7=1;i<n;i++)if(pp[i].y<pplkl.y||(pp[i].y==pp[k].y&&pp[i].x<pp[k].x))k=1;
pivot=pp[k];pp[k]=pp[0];pp[0]=pivot;
sort(pp+1l,pp+n,cmp);
stck[0]=pp[0];stck[1]=pp[1];
for (top=1,i=2;1i<n;i++){
while(top&&sig(cross(pp[i],stck[top],stck[top—1]))>=0)—top;
stck[++topl=pp[i];
}
m=top+1;
}
D area(P A,P B,P C){return fabs(cross(A,B,C));}
P vertical(P A,P B){return P(A.x—B.y+A.y,A.y+B.x—A.x);}
int main(){
scanf (”%d”,&n) ;
for (i=0;1i<n;i++)scanf ("%Lf%Lf”,&p[1].x,&p[1].Y);
convexhull(n,hull,n);
for(i=1;i<n;i++)if(zero(hull[i].x—hull[i—1].x)&&zero(hull[i].y—hull[i-1].y))del[i]=1;
for (k=i=0;i<n;i++)if(!del[i])hull[k++]=hull[i];
for (hull[n=k]=hull[i=0];i<n;i++){
A=hull[i],B=hull[i+1],C=vertical(A,B);
while(sig(area(A,B,hull[j])—area(A,B,hull[j+1]))<1)j=(j+1)%n;
while(sig(cross(A,C,hull[l])—cross(A,C,hull[1+1]))<1)1=(1+1)%n;
while(sig(cross(A,C,hull[r])—cross(A,C,hull[r+1]))>—1)r=(r+1)%n;
len=sqrt(distsqr(A,B));
h=area(A,B,hull[j])/len;
w=(cross(A,C,hull[l])—cross(A,C,hull[r]))/len;
if(sig(h*w—ans)==—1){
ans=h*w;
tmp=area(A,B,hull[l])/len/len;
rect[0]=P(hull[1].x+tmp*(A.x—C.x),hull[1].y+tmp*(A.y—C.y));
tmp=h/len;
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48 rect[3]=P(rect[0].x+tmp*(C.x—A.Xx),rect[0].y+tmp*(C.y—A.y));
49 tmp=w/len;
50 rect[1]=P(rect[0].x+tmp*(B.x—A.x),rect[0].y+tmp*(B.y—A.y));
51 rect[2]=P(rect[3].x+tmp*(B.x—A.x),rect[3].y+tmp*(B.y—A.y));
52 }
53 }
54 for (i=0;1i<4;i++)rect[i+4]=rect[i];
55 for(j=0,i=1;i<4;i++)

56 if(sig(rect[i].y—rect[jl.y)==—1]|
57 sig(rect[i].y—rect[j].y)==0&&sig(rect[i].x—rect[j].x)==—1)j=1;
58 printf(”%.0f.00000\n”,ans);

59 for (i=0;i<4;i++)printf(”%.0f.00000 %.0f.00000\n”,rect[j+i].x,rect[j+i]l.y);
60 |}

10.3 =4#HME

1 | #define PR le—8

2 |#define N 620

3 | struct TPoint{

4 double x,y,z;

5 TPoint(){}

6 TPoint(double _x,double _y,double _z):x(_x),y(_y),z(_z){}

7 TPoint operator+(const TPoint p){return TPoint(x+p.x,y+p.y,z+p.z);}
8 TPoint operator—(const TPoint p){return TPoint(x—p.x,y—p.y,z—p.z);}
9 TPoint operator*(const TPoint p){// X

10 return TPoint(y*p.z—z*p.y,z*p.X—X*p.z,Xx*p.y—y*p.Xx);

11 }

12 TPoint operator*(double p){return TPoint(x*p,y*p,z*p);}

13 TPoint operator/(double p){return TPoint(x/p,y/p,z/p);}

14 double operator”(const TPoint p){return x*p.x+y*p.y+z*p.z;}// R
15 | }center;

16 |struct fac{

17 int a,b,c;//ME—ANHEMEA SRS

18 bool ok;//i%TH /& 75 & Fe ™A A i T

19 |1}

20 |struct T3dhull{

21 int n;/ /¥ RE

22 TPoint ply[N];//¥ItES

23 int trianglecnt;// /™ L =MEE

24 fac tri[N];//ME=MTF

25 int vis[N][N];/ /=80 aig 2R T4 i

26 double dist(TPoint a){//W K

27 return sqrt(a.x*a.x+a.y*a.y+a.z*a.z);

28 }

29 double area(TPoint a,TPoint b,TPoint c¢){// =M *2

30 return dist((b—a)*(c—a));

31 }

32 double volume(TPoint a,TPoint b,TPoint c,TPoint d){//WHi&HE fkFfi*6
33 return (b—a)*(c—a)*(d-a);

34 }

35 double ptoplane(TPoint &p,fac &f){//IE: AAEHF I

36 TPoint m=ply[f.b]—ply[f.a]l,n=ply[f.c]—ply[f.a],t=p—ply[f.a];
37 return (m*n)"t;

38 }

39 void deal(int p,int a,int b){
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40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

}

int f=vis[a][b];
fac add;
if(tri[f].ok){
if((ptoplane(ply[p]l,tri[f]))>PR)dfs(p,f);else{
add.a=b,add.b=a,add.c=p,add.ok=1;
vis[p][b]l=vis[a][p]l=vis[b][a]=trianglecnt;
tri[trianglecnt++]=add;

void dfs(int p,int cnt) {//4: "8, WHRAp ErYEAETNE

}

trifcnt].ok=0;

deal(p,trifcnt].b,trilcnt].a);
deal(p,trifcnt].c,trilcnt].b);
deal(p,trifcnt].a,trilcnt].c);

bool same(int s,int e){//HIWH NS NE—

}

TPoint a=ply[tri[s].a],b=ply[tri[s].b],c=ply[tri[s].c];
return fabs(volume(a,b,c,ply[tri[e].a]))<PR
&&fabs(volume(a,b,c,ply[tri[e].b]))<PR
&&fabs(volume(a,b,c,ply[tri[e].c]))<PR;

void construct(){//f#& ™M

int i,j;
trianglecnt=0;
if(n<4)return;
bool tmp=1;
for (i=1;i<n;i++) {/ /AT AR
if((dist(ply[0]—ply[i]1))>PR){
swap(ply[1],ply[i]) ;tmp=0;break;

}
if(tmp)return;
tmp=1;
for (i=2;i<n;i++) {/ /A=A
if((dist((ply[0]-ply[1])*(ply[1]1-ply[i1)))>PR){
swap(ply[2],ply[i]); tmp=0; break;

}
if(tmp)return;
tmp=1;
for (1=3;i<n;i++) //HIPY A A
if(fabs((ply[@]-ply[1])*(ply[1]-ply[2])*(ply[0]—ply[i]))>PR){
swap(ply[3],ply[i]);tmp=0;break;
}
if(tmp)return;
fac add;
for (i=0;1<4;9++) {//HBYILGE Vi {4
add.a=(i+1)%4,add.b=(i+2)%4,add.c=(7+3)%4,add.ok=1;
if((ptoplane(ply[i],add))>0) swap(add.b,add.c);
vis[add.a][add.b]=vis[add.b][add.c]=vis[add.c][add.a]=trianglecnt;
tri[trianglecnt++]=add;
}
for (i=4;i<n;i++) {//MEEINLE
for (j=0;j<trianglecnt;j++)
if(tri[j].ok&&(ptoplane(ply[i],tri[j]))>PR){
dfs(i,j) ;break;
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97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

}
int cnt=trianglecnt;
trianglecnt=0;
for (i=0;i<cnt;i++)
if(tri[i].ok)
tri[trianglecnt++]=tri[i];
}
double area(){//KIMHH
double ret=0;
for(int i=0;i<trianglecnt;i++)ret+=area(ply[tri[i].al,ply[tri[i].b],ply[tri[i].c]);
return ret/2.0;
}
double volume(){/ /%M
TPoint p(0,0,0);
double ret=0;
for(int i=0;i<trianglecnt;i++)
ret+=volume(p,ply[tri[il.al,ply[tril[i]l.b]l,ply[tri[il.c]);
return fabs(ret/6);
}
int facetri(){return trianglecnt;}//Rili=ME%
int facepolygon(){//&H%ZiLLE
int ans=0,1,j,k;
for (i=0;i<trianglecnt;i++){
for(j=0,k=1;j<i;j++){
if(same(i,j)){k=0;break;}
}
ans+=k;
}
return ans;
}
TPoint barycenter () {//&E
TPoint ans(0,0,0),0(0,0,0);
double all=0;
for (int i=0;i<trianglecnt;i++){
double vol=volume(o,ply[tri[i].al,ply[tri[i].b],ply[tri[i]l.c]);
ans=ans+(o+ply[tri[i].a]l+ply[tri[i].b]+ply[tri[i].c])/4.0*vol;
all+=vol;
}
return ans/all;
}
double ptoface(TPoint p,int i){//SFIMHAIEE
return fabs(volume(ply[tri[i].a]l,ply[tri[i].b],ply[tri[i]l.c],p)
/area(ply[tri[i].al,ply[tri[i]l.b],ply[tri[il.c]));
}
Ya;
int main(){
scanf (”%d”,&a.n);
for(int i=0;i<a.n;i++)scanf(?%Lf%Lf%lf”,&a.ply[i].x,&a.ply[i].y,&a.ply[i].z);
a.construct();
center=a.barycenter();
double tmp=1lel5;
for(int i=0;i<a.trianglecnt;i++)tmp=min(tmp,a.ptoface(center,i));
printf(”%.6f”,tmp);
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#include<cstdio>
#include<algorithm>
#include<cmath>
using namespace std;
double eps=le-9;
/1

// Fundamental

/!
int sgn(double x) {
if( x < —eps ) return —1;
if( x >
return 0;
}
/] =KIi T2

eps ) return 1;

bool Quadratic(double A, double B, double C, double *t0, double *tl) {

double discrim = B * B — 4.f * A * C;
if (discrim < 0.) return false;

double rootDiscrim = sqrt(discrim);

double q;

if (B < 0) q = —.5f * (B — rootDiscrim);
else g = —.5f * (B + rootDiscrim);
*to = q / A;

*t1 = C / g3

if (*to > *tl)
return true;

swap(*to, *tl);

}
struct vec {
double x,y;
vec() {x=y=0;}
vec (double _x,double _y){x=_x,y=_y;}

vec operator + (vec v) {return vec(x+v.x,y+v.y);}
vec operator — (vec v) {return vec(x—Vv.x,y—v.y);}
vec operator * (double v) {return vec(x*v,y*v);}
vec operator / (double v) {return vec(x/v,y/v);}

double operator * (vec v) {return x*v.x + y*v.y;}

double len()
double len_sqr() {return x*x + y*y; }

{return hypot(x,y); }

/ /W TiEE

vec rotate(double c) {return vec(x*cos(c)—y*sin(c),x*sin(c)+y*cos(c));}

vec trunc (double 1) {return (*this) * 1 / len();}
vec rot90 () {return vec(-y,x);}

}s

double cross(vec a,vec b) {return a.x*b.y — a.y*b.x;}

[/TE a,b AR

double get_angle(vec a,vec b) {return fabs(atan2(fabs(cross(a,b)),a*b));}
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
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20
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

/| B H{E

vec lerp(vec a,vec b,double t) {return a * (1-t) + b * t;}

[/ FIWT R TR B b (i )
bool point_on_segment(vec p,vec a,vec b) {
return sgn( cross(b—a,p—a) ) == 0 && sgn( (p—a)*(p—b) ) <= 0;

/1 FIWT 2B ab , pqlal & A 28 s
int has_intersection(vec a,vec b,vec p,vec q) {
int d1 = sgn( cross(b—a,p—a) ),d2 = sgn( cross(b—a,g—a) );
int d3 = sgn( cross(g—p,a—p) ),d4 = sgn( cross(g—p,b—p) );
if( dl * d2 < 0 && d3 * d4 < 0 )
return 1; //BG3H, HAZ SRS
if( ( d1 == 0 && point_on_segment(p,a,b) )||
( d2 == 0 && point_on_segment(q,a,b) )||
( d3 == 0 && point_on_segment(a,p,q) )| |
( d4 == 0 && point_on_segment(b,p,q) ))
return —1; //EEEAS SRS L
return 0;

[/ BEERZ A, FRiEpl=q,al=b
int line_intersection(vec a,vec b,vec p,vec g,vec &o,double *t=0) {
double U = cross(p—a,qg—p);
double D = cross(b—a,g—p);
if( sgn(D) == 0 )
return sgn(U)==0 ? 2:0;//E&|F(T
o =a+ (b-a) * (U/D);
if(t) *t = U/D;
return 1;

// EpFlHabiis
double dist_point_to_line(vec p,vec a,vec b) {
return fabs(cross(p—a,b—a))/(b—a).len();

/[ M pF|Lk Brabfi g
double dist_point_to_segment(vec p,vec a,vec b) {
if( sgn( (p—a)*(b—a) ) >= 0 && sgn( (p-b)*(a—b) ) >= 0 )
return fabs(cross(p—a,b—a))/(b—-a).len();
return min( (p—a).len() , (p—b).len() );

//
// Circle
//

struct circle {

vec c;double r;
circle(){c=vec(0,0),r=0;}
circle(vec _c,double _r){c=_c,r=_r;}

15
JJBBELE A, Zhiflerp(a,b,*t0) fllerp(a,b,*tl)

bool circle_line_intersection(circle c,vec a,vec b,double *t0,double *t1) {
vec d = b — a;
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107 double A = d * d;

108 double B = d * (a—c.c) * 2.0;

109 double C = (a—c.c).len_sqr() — c.r * c.r;
110 return Quadratic(A,B,C,t0,tl);

111 |}

112
113 | //BEEZE

114 |bool circle_circle_intersection(circle a,circle b,vec &pl,vec &p2) {
115 double d = (a.c—b.c).len();

116 if( d > a.r + b.r || d < fabs(a.r-b.r) ) return false;//H&|HN&
117 double 1 = ( (a.c—b.c).len_sqr() + a.r*a.r — b.r*b.r ) / (2*d);
118 double h = sqrt(a.r*a.r—1*1);

119 vec vl = (b.c—a.c).trunc(l),vh = vl.rot90().trunc(h);

120 pl = a.c + vl + vh;

121 p2 = a.c + vl — vh;
122 return true;

123 |}

124

125 | //HFM=fFabo X K, o[

126 |double circle_triangle_intersection_area(circle c,vec a,vec b) {
127 if( sgn(cross(a—c.c,b—c.c)) == 0 ) return 0;

128 vec q[5];

129 int len = 0;

130 double t0,t1;

131 ql[len++] = a;

132 if( circle_line_intersection(c,a,b,&t0,&t1l) ) {

133 if( 0 <= t0 && tO <=1 ) qg[len++] = lerp(a,b,t0);
134 if( 0 <= t1 && t1 <=1 ) q[len++] = lerp(a,b,tl);
135 }

136 q[len++] = b;

137 double s = 0;

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

139 vec z = (q[i-1] + q[i])/2;

140 if( (z—c.c).len_sqr() <= c.r*c.r )

141 s += fabs( cross(q[i—1]-c.c,q[i]-c.c) ) / 2;
142 else

143 s += c.r*c.r*get_angle(q[i—-1]-c.c,q[i]-c.c) / 2;
144 }

145 return s;

146 |}

147

148 |/ /-

149 |// Polygon

150 | //

151 | //ZURSEA MR
152 |double circle_polygon_intersection_area(circle c,vec *v,int n) {
153 double s = 0;

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

155 int j = (i+1) % n;

156 s += circle_triangle_intersection_area(c,v[i],v[j])
157 * sgn( cross(v[i]-c.c,v[j]—c.c) );

158 }

159 return fabs(s);

160 |}

161

162 | //ViEZiLk
163 | //Tsigisimtetesy, (R R E L a—>b e MIEE 4>
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164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
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195
196
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198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

int polygon_cut(vec *v,int n,vec a,vec &b,vec *o) {

int len = 0;

for(int i=0;i<n;++i) {
if( cross(v[i]—a,b—a) <= 0 ) o[len++] = v[i];
vec cj;double t;
if( line_intersection(v[i],v[(i+1)%n],a,b,c,&t) && t > 0 && t < 1)

o[len++] = c;
}

return len;

[ I HRAERBAEZ LN
bool point_in_polygon(vec *v,int n,vec c) {
double s = 0;
for(int i=0;i<n;++i) {
vec a = v[i] — c,b = v[(i+1)%n] — c;
double ang = acos( a*b/(a.len() * b.len()) );
s += cross(a,b) < 0 ? ang : —ang;
}
return sgn(s) != 0;// s=0{EZWI, s=pifEil&k b, BNELZ LN

/AL, AWHES N
bool cmpXY(vec a,vec b) {
if( sgn(a.x—b.x) ) return a.x < b.x;
return a.y < b.y;
}
int convex_hull(vec* v,int n,vec *z) {
sort(v,v+n,cmpXY);
int m = 0
for (int i=0;i<n;++i) {
while( m > 1 && cross(z[m—1]—z[m—2],v[i]—-z[m—2]) <= 0 ) —m;
z[m++] = v[il;
}
int k = m;g
for(int i=n—2;i>=0;—1) {
while( m > k && cross(z[m—1]—z[m—2],v[i]—-z[m—2]) <= 0 ) —m;

z[m++] = v[i];

}
if(n>1) —m;
return m;

}

/I/

// Misc

/!

/| G A M &, matrix: I () 2L
J/ER: STNIEL AR £ Inverse(Transpose(R))
//verified HDU 5388
matrix rotate(double x,double y,double z,double d) {
double len = sqrt( x*x + y*y + z*z );
x/=lenjy/=len;z/=1len;
matrix K;
K.v[0][1] = —z;K.v[0][2] = ;3
K.v[1][0] = =z;K.v[1][2] = —x;
K.v[2][0] = —y;K.v[2][1]
return matrix::I() + K * sin(d) + K * K * (1 — cos(d));

X3
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221
222
223
224
225
226
227

[/=/IGHER, BREAR, a,b,cA=LK

double get_triangle_area(double a,double b,double c) {
double s = (a+b+c) / 2;
return sqrt( s*(s—a)*(s—b)*(s—c) );

10.6 2MBiHNE

© 0o N o b~ W N

N N NNRPR R R BB B B B B B
W NP O O Ww~NO U N~NWNR O

S R P AR

#include<cstdio>
#include<algorithm>
using namespace std;
int n,i,r,t,q[100010],A,B,C,D;long long ans;struct P{int x,y;}a[100010];
bool cmp(P a,P b){return a.x==b.x?a.y<b.y:a.x<b.x;}
int main(){
A=C=~0U>>1,B=D=—A;
for (scanf (”%d”,&n) ,i=1;i<=n;i++){
scanf (7%d%d” ,&a[i].x,&a[i].y);
A=min(A,al[i].x);
B=max(B,a[i].x);
C=min(C,al[i].y);
D=max (D,a[i].y);
}
sort(a+l,a+n+1l,cmp);
for(i=1;i<=n;i++)if(!t||alil.y>r)r=alil.y,q[++t]=1;
for(i=q[r=t]+1;i<=n;q[++t]=i++)while(t>r&&ali].y>=alq[t]].y)t—;
for(i=2;i<=t;i++)ans+=1LL*min(alq[i—1]].y,alq[i]l].y)*(alq[i]].x—alq[i—1]].x);
for (t=0,1i=1;i<=n;i++)dif(!t]||ali]l.y<r)r=alil.y,q[++t]=1;
for(i=q[r=t]+1,i=q[t]+1;i<=n;q[++t]=i++)while(t>r&&a[i].y<=alq[t]].y)t—;
for(i=2;i<=t;i++)ans—=1LL*max(a[q[i—1]].y,alq[i]].y)*(alq[i]].x—a[q[i—-1]].%x);
printf(?%1lld\n%11d”,2LL*B+2LL*D—2LL*A—2LL*C,ans);

10.7 [EBVERH

© 00 N O U b WN K

e
AW N R O

[FIIEHE, BHEEZRE O(n?logn).

#include<cstdio>

#include<cmath>

#include<algorithm>

using namespace std;

typedef pair<double,double>P;

const int N=1010;

const double PI=acos(—1.0),eps=1e—8;

int n,i,j,del[N],t;

double a[N],b[N],r[N],d,x,y,u,ans;

P q[N],tmp;

double sqr(double x){return x*x;}

double dis(double x1,double yl,double x2,double y2){
return sqrt(sqr(x1—x2)+sqr(yl-y2));
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

double angle(double a,double b,double c){
return acos((sqr(a)+sqr(b)—sqr(c))/(2*a*b));
}
int sig(double x){
if(fabs(x)<eps)return 0;
return x>071:—-1;
}
void cal(int i,double L,double R){
double xl=a[i]+r[i]*cos(L),yl=b[i]+r[i]*sin(L),
x2=a[i]+r[i]*cos(R),y2=b[i]+r[i]*sin(R);
ans+=r[i]*r[i]*(R—L—sin(R—L))+x1*y2—x2*y1l;
}
int main(){
scanf (”%d”,&n) ;
for (i=0;i<n;i++){
scanf ("% f%1lf%1lf”,&a[i],&b[i],&[i]);
for (j=0;j<i;j++)if(!sig(r[il-r[j])&&!sig(alil-aljl)&&!sig(b[i1-b[31)){
riil=0;
break;
}
}
for(i=0;i<n;i++)for(j=0;j<n;j++)
if(i!=j&&sig(r[jl-r[i])>=08&&sig(dis(ali]l,b[i],aljl,b[j1)—r[jl+r[i])<=0){
del[i]=1;
break;
}
for (i=0;i<n;i++)if(sig(r[i])&&!del[i]){
for (t=j=0;j<n;j++)if(il=j){
d=dis(alil,b[i],aljl,b[i1);
if(sig(d—r[il-r[j1)>=0||sig(d—fabs(r[i]l-r[j]))<=0)continue;
x=atan2(b[jl-b[i]l,aljl-ali]l),y=angle(r[i],d,r[j1);
tmp=P (x—y, X+y) ;
if(sig(tmp.first)<=0&&sig(tmp.second)<=0)q[t++]=P(2*PI+tmp.first,2*PI+tmp.second);
else if(sig(tmp.first)<0)q[t++]=P(2*PI+tmp.first,2*PI),q[t++]=P(0,tmp.second);
else q[t++]=tmp;
}
if(t)sort(q,q+t);
for (u=0,j=0;j<t;j++)
if(sig(u—q[j].first)>=0)u=max(u,q[j].second);
else cal(i,u,q[j].first),u=q[j].second;
if(!sig(u))ans+=r[i]*r[i]*2*PI;else cal(i,u,2*PI);
}
ans/=2;
printf(”%.3f”,ans);
}

10.8 FmlE

g —ieormiE, AREEE, PO TSR AT BRI L e AL, IR R

O(nlogn).

ent FRB XA, LRGSR 0, from[i) RRE i KIAFTEXIR, id[i] LR i

AN R T IR X3

1 ‘#include<cstdio>
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© o N o U b~ W N

g o o a0 o o o oo o b~ D D DM D DM D DD DWW WWwWWwWwwwWwwwNNNDNDNNDNNNDNDNMDNRERFRERRFRRERRERRFRRFERFERE
0o N o0 00~ WNKFHF O OO N0 M WNHFHEHOOOWSNOOGDD WNEHOOOOLNOOOGDD, WNEHOOOOGNOOOOGD WNRFEO

#include<cmath>
#include<set>
#include<map>
#include<algorithm>
using namespace std;
const double eps=1e-38;
const int N=20010,M=50010;
int n,m,q,cnt,i,x,y;
map<int,int>T[20010];
int sgn(double x){
if(fabs(x)<eps)return 0;
return x>071:—1;
}
struct P{
double x,y;
PO{}
P(double _x,double _y){x=_x,y=_y;}
double operator*(const P&b){return x*b.y—y*b.x;}
Ya[N],b[N];
struct E{
int x,y;double o;
EQ{}
E(int _x,int _y){x=_x,y=_y,o=atan2(aly].x—a[x].x,aly]l.y—alx].y);?}
Ye[MI;
bool del[M],ex[M];int from[M],id[N];

struct EV{

double x;int y,t;

EVO{}

EV(double _x,int _y,int _t){x=_x,y=_y,t=_t;}
}ev([M<<1];

bool cmpEV(const EV&a,const EV&b){
if(sgn(a.x—b.x))return a.x<b.x;
return a.t<b.t;
}
namespace GetArea{
struct cmp{bool operator()(int a,int b){return e[a].o<e[b].o0;}};
set<int,cmp>g[N];set<int,cmp>::iterator k;int 1i,j,q[M],t;
void work(){
for (i=0;i<m+m;i++)if(!del[i]&&!ex[i]){
for(qlt=1]1=j=1;;q[++t]=j=*k){
k=gle[j].y].find( 1) ;k++;
if(k==gle[j].y]l.end())k=gle[j].y].begin();
if (*k==1)break;
}
double s=0;
for(j=1;j<=t;j++)s+=alelq[jl].x]*alelq[j]].y],del[q[j]1]=1;
if(sgn(s)<0)continue;
for (cnt++,j=1;j<=t;j++)from[q[j]l]=cnt;

}
}
namespace ScanLine{
struct cmp{
bool operator () (int A,int B){
if(e[A].x==e[B].x)return e[A].o>e[B].o;
double x=min(a[e[A].x].x,al[e[B].x].x),
yA=(ale[A].x].y—ale[A].y].y)*(x—ale[A].y].x)/
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}s

(ale[Al.x].x—ale[A]l.y]l.x)+ale[A]l.y].y,
yB=(ale[B].x].y—ale[B].y]l.y)*(x—al[e[B].y].x)/
(ale[B].x].x—al[e[B].yl.x)+a[e[B].y].y;
return yA>yB;
}

set<int,cmp>T;

int cnt,i,j,k,g[M],v[M],nxt[M],ed,vis[N],t,tmp[N];
bool cmpC(int x,int y){return a[x].x<al[y].x;}

void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;?}
void dfs(int x){

}

vis[x]=1;
if(a[x].y>alt].y)t=x;
for(int i=g[x];i;i=nxt[i])if(!vis[v[i]ll)dfs(v[il);

double cal(int A,double x){

}

return(ale[A].x].y—al[e[A].y].y)*(x—a[e[A].y].x)/
(ale[A].x].x—al[e[A]l.y]l.x)+ale[A]l.y].y;

void connect(){

for (i=0;i<m+m;i++)add(e[i].x,e[i].y);
for(i=1;i<=n;i++)if(!vis[i])dfs(t=1i),evicnt++]=EV(alt].x,t,2);
for(i=0;i<m+m;i++)if(sgn(alel[i].x].x—ale[i].y].x)>0){
ev[lcnt++]=EV(ale[i].y].x,i,1);
ev[lcnt++]=EV(ale[i].x].x,7,0);
}
sort(ev,ev+cnt,cmpEV);
a[n+1]=P(10010,10010);
a[n+2]=P(—10010,10010);
e[m+m]=E(n+1,n+2);
T.insert(m+m);
e[m+m+1]=E(n+2,n+1);
N+=2,m++;
for (ed=0,i=1;1i<=n;i++)g[i]=0;
for (i=0;i<cnt;i++){
if(ev[i].t==0)T.erase(ev[i].y);
if(ev[i].t==1)T.insert(ev[i].y);
if(ev[i].t==2){
a[n+1]=P(ev[i].x,alev[i].y].y+eps);
a[n+2]=P(ev[i].x—1,alev[i].y].y+eps);
e[m+m]=E(n+1,n+2);
T.insert(m+m);
set<int,cmp>::iterator j=T.find(m+m);
j—add(*j,ev[il.y);
T.erase(m+m);

}
int newm=m+m;
for (i=0;i<m+m;i++){
for(cnt=0,j=g[i];j;j=nxt[j1){
if(!sgn(alv[jl].x—ale[i].x].x)){
e[newm++]=E(v[j],e[i].x);
e[newm++]=E(e[i].x,v[j1);
continue;
}
if(!sgn(alvljl].x—alel[i].y]l.x)){
e[newm++]1=E(v[j],e[i]l.y);

96




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

116 e[newm++]=E(e[i].y,v[]jl);

117 continue;

118 3}

119 tmp[++cnt]=v[j];

120 }

121 if(!cnt)continue;

122 ex[i]=ex[ir1]=1;

123 sort(tmp+1,tmp+cnt+l,cmpC);

124 for(k=e[i].y,j=1;j<=cnt;k=n,j++){
125 a[++n]=P(altmp[j]].x,cal(i,altmp[j]1].%x));
126 e[newm++]=E(k,n);

127 e[newm++]=E(n,k);

128 e[newm++]=E(tmp[j],n);

129 e[newm++]=E(n,tmp[j]);

130 }

131 e[newm++]=E(n,e[i].x);

132 e[newm++]=E(e[i].x,n);

133 }

134 m=newm/2;

135 |}

136 |void location(){
137 for(i=cnt=0;i<m+m;i++)if(!ex[i]&&sgn(ale[i].x].x—ale[i].y].x)>0){

138 ev[lcnt++]=EV(ale[i].y].x,i,1);

139 ev[lcnt++]=EV(ale[i].x].x,7,0);

140 }

141 for (i=0;i<q;i++)ev[cnt++]=EV(b[i].x,7,2);
142 sort(ev,ev+cnt,cmpEV);

143 T.clear();

144 for (i=0;i<cnt;i++){

145 if(ev[i].t==0)T.erase(ev[i].y);

146 if(ev[i].t==1)T.insert(ev[i].y);

147 if(ev[i].t==2){

148 a[n+1]=P(ev[i].x,b[ev[i]l.y]l.y);

149 a[n+2]=P(ev[i].x—1,b[ev[i]l.y].y);

150 e[m+m]=E(n+1,n+2);

151 T.insert(m+m);

152 set<int,cmp>::iterator j=T.find(m+m);
153 if(j!=T.begin())j——,id[ev[i].y]l=from[*j];
154 T.erase(m+m);

155 }

156 }

157 |}

158 |}

159 |dnt getid(){

160 int x,y;

161 scanf (7%d%d” ,&x,&y) ;

162 if(T[x+10000] [y])return T[x+10000][y];
163 T[x+10000] [y]=++n;

164 aln]=P(x,y);

165 return n;

166 |}

167 |dnt main(){

168 scanf (”%d%d” ,&q,&m) ;

169 for (i=0;1i<q;i++)scanf (”%Lf%Lf”,&b[i].x,&b[i].y);

170 for (i=0;i<m;i++){
171 x=getid();
172 y=getid();
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173
174
175
176
177
178
179
180

e[i<<1l]=E(x,Yy);
e[i<<1|1]=E(y,x);
}
ScanLine: :connect () ;//@id ikl BhLk {15 K 58

for (i=0;i<m+m;i++)if(!lex[i])GetArea::gle[i].x].insert(i);

GetArea::work();/ /R FrfiL
ScanLine::location() ;//FIAHAHELHEAT ME
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11 A

iy

RS ESPAIN
11.1  FFk

11.1.1 32 {if Win T

1 | #include<stdio.h>

2 | #include<string.h>

3 | #include<stdlib.h>

4 |extern 1int main2(void) __asm__ (”_main2”);
5 [int main2(){

6 char test[255<<20];

7 memset (test,42,sizeof (test));

8 printf(”:)\n”);

9 exit(0);//H&: XEFEexit(0) ;RBHER, BUSBHRHEE
10 |}

11 |int main(){

12 int size=256<<20;//256MB

13 char*p=(char*)malloc(size)+size;

14 __asm__ __volatile__(
15 "movl %0, %%esp\n”
16 Ypushl $_exit\n”
17 ?jmp _main2\n”
18 e (p));
19 |}

IRHER, FTREIRREM)

11.1.2 64 {i Linux T: (X main() PHSCHRIERIMIER)

1 __asm__ __volatile__(

2 Ymovq %0, %%rsp\n”

3 ”pushq $exit\n”

4 ?Jmp main2\n”? //FEBITHEE, FTEHHwin_main2linuxmain2
5 27r7(p))s

11.1.3 & {LARA

—EERES ) exit(0); BHFEF

int size=256<<20;//256MB
char*p=(char*)malloc(size)+size;

__asm__ __volatile__(”"movq %0, %%rsp\n” ::

"r7(p));//64bit

11.2 1/0 ik

11.2.1 E& I/0 itk

/&R TR AL

template<class T>

void scan_d(T&ret){
char c;ret=0;

A W N
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

while((c=getchar())<’0’||c>’9’);
while(c>="0"8&&c<="9’)ret=ret*10+(c—’0’),c=getchar();
}
[/ IERT B
template<class T>
bool scan_d(T&ret){
char c;int sgn;
if(c=getchar(),c==EOF)return 0;//EOF

while(c!="—"&&(c<’0’||c>’9’))c=getchar();
sgn=(c=="-")7-1:1;
ret=(c=="-")20:(c="0");

while(c=getchar(),c>="0"&&c<="9’)ret=ret*10+(c—"0");
ret*=sgn;
return 1;
}
//EHATEE, (int, long long, float,double)
template<class T>
bool scan_d(T&ret){
char c;int sgn;T bit=0.1;
if(c=getchar(),c==EOF)return 0;

while(c!="—"&&c!="."&&(c<’0’ | |c>’9’))c=getchar();
sgn=(c=="-")?—-1:1;

ret=(c=="-")70:(c—’0%);
while(c=getchar(),c>="0"&&c<="9’)ret=ret*10+(c—"0");
if(c==’ ’||c=="\n’){ret*=sgn;return 1;}

while(c=getchar(),c>="0’&&c<="9’)ret+=(c—"0’)*bit,bit/=10;
ret*=sgn;
return 1;
}
/ /g A
void out(int x){
if(x>9)out(x/10);
putchar (x%10+°07);

11.2.2 XZ 1/0 itk

O 00 N O U b W N K

e e
© N O UAWN RO

const int BUFSIZE=20<<20;//<<10KB,<<20MB
char Buf[BUFSIZE+1],*buf=Buf;
//fread(Buf,1,BUFSIZE,stdin) A B 5iX )ik ;
/ /AR
template<class T>
void scan(T&a){
for (a=0;*buf<’0’ | |*buf>’9’ ;buf++);
while(*buf>="0’&&*buf<="9") {a=a*10+ (*buf—"0") ;buf++;}
}
/AT
template<class T>
void scan(T&a){

int sgn=1;

for (a=0;*buf<’0’ | |*buf>’9’ ;buf++)if(*buf=="-")sgn=—1;
while(*buf>=’0"&&*buf<="9’){a=a*10+(*buf—"0") ;buf++;}
a*=sgn;

}
//XHFEOF, JEMEH
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

const int BUFSIZE=20<<20;//<<10KB,<<20MB

char Buf[BUFSIZE+1],*buf=Buf;

size_t lastlen=0;

template<class T>

bool scan(T&a){
for (a=0; (*buf<’0’);buf++);
if(buf-Buf>=1lastlen)return 0;
while(*buf>="0"){a=a*10+(*buf—"0’) ;buf++;}

return 1;

}

//lastlen=fread (Buf,1,BUFSIZE,stdin) ;A i 5 iX Ak

[ [ ENFFF R

void scanString(char*c){
for (;*buf=="\n’||*buf=="\t’| | *buf==" ’;buf++);
while((*buf!="\n’)&&(*buf!="\t’)&&(*bufl=" ?)){*(c++)=*(buf++);}
*c=0;

}

11.2.3 ZTE I/0 ik

© o N o b~ W N

NN NNNNNNKRERRRRRB R B B 5
N 0O 0N WNREFOOOOWNOOOMNWNR OO

namespace IO{
const int MX=4096;
char buf[MX],t[50];
int bi=MX,bn=MX;
int read(char*s) {//iNFEHH
while(bn){
for (;bi<bn&&buf[bi]<=’ ’;bi++);
if(bi<bn)break;
bn=fread(buf,1,MX,stdin);
bi=0;
}
int sn=0;
while(bn) {
for (;bi<bn&&buf[bil>’ ’;bi++)s[sn++]=buf[bi];
if(bi<bn)break;
bn=fread(buf,1,MX,stdin);
bi=0;
}
s[sn]=0;
return sn;
}
bool read(int&x){//BEAIFFALKZR, KR Ant)yf]
if(!read(t))return 0;
x=atoi(t);//long longflidoublefJiz A, Hatoll()Ffatof()
return 1;
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11.3 NzEXEEHA
11.3.1 #EEFE&E

M2 @ AR T4 o

1 |for(j=1;3;3=(3—1)&i);

11.3.2 3k 1 B

1 |1int

__builtin_popcount(unsigned int x);

11.3.3 3KEIZ 0 BINE

1 |1int

__builtin_clz(unsigned 1int x);

11.3.4 KEZ% 0 B9

1 |dint __builtin_ctz(unsigned int x);
11.4 AFEH
FRAT LG I HEA T, AR M HEA TR0, H GarsiaWachs S92 3K S/ B AR

fre

1 | #include<cstdio>

2 |1dnt a[50003],n,i,t,ans;

3 |void combine(int k){

4 int tmp=al[k]+al[k—1],7,j;ans+=tmp;

5 for (i=k;i<t—1;i++)a[i]=al[i+1l];

6 for (t—,j=k—1;j>0&&a[j—1]<tmp;j—)aljl=al[j—1];
7 a[jl=tmp;

8 while(j>=28&&a[j]>=a[j—2])i=t—]j,combine(j—1),j=t—1i;
9 |}

10 |[1dnt main(){

11 while(1){

12 scanf (”%d”,&n) ;

13 if(!n)return 0;

14 for (i=ans=0;i<n;i++)scanf(?%d”,a+1i);

15 for (t=i=1;i<n;i++){

16 alt++]=al[i];

17 while(t>=3&&a[t—3]<=a[t—1])combine(t-2);
18 }

19 while(t>1)combine(t—1);
20 printf(”%d\n”,ans);
21 }
22 |}
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11.5 &/ 3RFAAE B

© 0 N O U b W N K

A DWW W W W WWWWWNDNDNDNNNDNDNMNNREREERRERRFERFRRRFR BB
H ® W 0 N O U b WNHOG OOWONO OO PMWNEOOOOWOWNOOOOGPAWNREOO

EHEER NS, o= a,y=> b HEEE N7 L,

WA Lr AR, 12 x /AW, vy B/, AREEIHTEE work(l,r):
1 B ZEL BT A, A R —ELE T ih5E b

2. ¥IABLE A (a,b) XL (1—1).

3. R AN AN 5 mid.

4. 1B work(l, mid) M work(mid,r).

#include<cstdio>
#include<algorithm>
#define N 210
#define M 10010
using namespace std;
typedef long long 11;
struct P{
int x,y;P(){x=y=0;}P(int _x,int _y){x=_x,y=_y;}
P operator—(const P&a){return P(x—a.x,y—a.y);}
,r;
11l cross(P a,P b){return (11)a.x*(11)b.y—(1l)a.y*(1l)b.x;}
struct E{int x,y,a,b,c;}a[M];
bool cmp(const E&a,const E&b){return a.c<b.c;}
int n,m,i,f[N];
11 ans=100000000000000LL;
int F(int x){return f[x]==x?x:f[x]=F(f[x]);}
P kruskal(){
P p;int i;
sort(a+l,a+m+1l,cmp);
for(i=1;i<=n;i++)f[i]=1;
for(i=1;i<=m;i++)if(F(a[i]l.x)!=F(al[i].y))
flflalil.x]]=f[a[i].y],p.x+=a[i].a,p.y+=a[i].b;
if((L)p.x* (1) p.y<ans)ans=(11)p.x* (1) p.y;
return p;
}
void work(P 1,P r){
P t=1-r;
for(int i=1;i<=m;i++)a[i].c=cross(P(al[i].a,al[i].b),t);
P mid=kruskal();
if(cross(mid—1,r—mid)>0)work(l,mid) ,work(mid,r);
}
int main(){
scanf (”%d%d” ,&n,&m) ;
for (i=1;i<=m;i++)scanf (”%d%d%d%d”,&a[i].x,&a[i].y,&a[i].a,&a[i].b),a[i].x++,a[i].y++;
for(i=1;i<=m;i++)al[i].c=al[i].a;
l=kruskal();
for(i=1;i<=m;i++)a[i].c=a[i].b;
r=kruskal();
work(Ll,r);
printf(”%11d”,ans);
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11.6 $FEZ NN M b HE

aln] =Y ¢lm —ilaln —i], %€ al0],a[l],...,alm — 1], 3K a[n].
FRFEZ K + PUE R I M, MEERE O(m?logn).

1 |const 1int M=2000,P=1000000007;

2 |dint n,m,i,j,x,w,b,t,a[M],c[M],v[M],u[M<<1],ans;

3 [1dnt main(){

4 scanf (”%d%d” ,&n,&m) ;

5 for (i=m—1;~1;i—)scanf (”%d”,&c[i]),c[i]=(c[i]%P+P)%P;

6 for (i=0;i<m;i++)scanf(”%d”,&a[i]),al[i]l=(ali]%P+P)%P;

7 for (i=0;i<m;i++)v[i]=1;

8 for(w=!!n,i=n;i>1;i>>=1)w<<=1;

9 for (x=0;w;copy(u,u+m,v) ,w>>=1,x<<=1){

10 fill_n(u,m<<1,0),b=!!(n&w),x|=b;

11 if(x<m)u[x]=1;

12 else{

13 for (i=0;i<m;i++)for(j=0,t=i+b;j<m;j++,t++)u[t]=((LL)v[i]l*v[jI+ul[t])%P;
14 for (i=(m<<1)—1;i>=m;i—)for (j=0,t=i—m;j<m;j++,t++)u[t]=((LV)c[jl*ul[i]+u[t])%P;
15 }

16 }

17 for (i=0;i<m;i++)ans=((ll)v[i]*a[i]+ans)%P;

18 printf(”%d”,ans);

19

11.7 =xIFRo#Es
5K n AN om KIAMTERE, 78 O(my/m) BIR TR N AZS T =03,

1 |const int N=100010,M=200010,Base=(1<<21)—1;

2 |struct edge{int v,w;edge*nxt;}epool[M],*ecur=epool,*g[N],*j,*k;

3 |struct Edge{int x,y,w;Edge*nxt;}Epool[M],*Ecur=Epool,*G[Base+1],*1;
4 |dint n,m,i,d[N],x,y,lim,Hash;

5 |struct Elist{int x,y,w;}e[M];

6 |bool cmp(const Elist&a,const Elist&b){return a.x==b.x?a.y<b.y:a.x<b.x;}
7 |dnt vis(int x,int y){

8 for (1=G[ (x<<8|y)&Base];1l;1l=1-—>nxt)if(l—>x==x&&l—>y==y)return 1—>w;
9 return 0;

10

11 |1dnt main(){

12 while(~scanf (”%d%d”,&n,&m) ) {

13 while(lim*lim<m) Lim++;

14 for(i=1;i<=m;i++){

15 scanf (”%d%d” ,&x,&y) ;

16 if(x<y)swap(x,y);

17 e[i].x=x,e[i].y=y;

18 }

19 for(sort(e+l,e+m+1l,cmp),i=1;i<=m;i++){
20 dx=e[i].x]++;
21 ecur—>v=y=e[i].yj;ecur—>w=1ijecur—>nxt=g[x];g[x]=ecur++;
22 Ecur—>x=x;Ecur—>y=y;Ecur—>w=1;Ecur—>nxt=G[Hash=(x<<8|y)&Base] ;G[Hash]=Ecur++;
23 }
24 for (i=3;i<=n;i++)for(j=g[il;j;j=j—>nxt)if(d[x=j—>v]<=11im){
25 for (k=g[x];k;k=k—>nxt)if(y=vis(i,k—>v)){
26 /] =500 5 Ne[j—>w] elk—>w] ely]
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27 /1 Sx SR 4385 M e [j—>w] e[k—>w]

28 /151 EMER WAL e [j—>w] ely]

29 /1 Sk—>v EAER P & L e [k—>w] ely]

30 }

31 }else for(k=j—>nxt;k;k=k—>nxt)if(y=vis(x,k—>v)){
32 /] =Fbn A Nej—>w] e[k—>w] ely]

33 /15 FAHER L5 A [j—>w] e[k—>w]

34 /1 5 x mAHTERI P S5 i e [—>wl ely]

35 /1 5k—>v EAHEERI I 263855 A e [k—>w] ely]

36 }

37 1im=0,ecur=epool,Ecur=Epool;

38 for(i=1;i<=n;i++)d[i]=0,g[i1]=NULL;

39 for(i=1;i<=m;i++)G[(e[i].x<<8|e[i].y)&Base]=NULL;
40 }

41 |}

11.8 FrEXIE ged BIFLIE

int n,i,j,a[N],l[N],Vv[N];
int fun(int x,int y){return __gcd(x,y);}
int main(){
for (scanf(”%d”,&n) ,i=1;i<=n;i++)scanf (”%d”,&a[i]);
for(i=1;i<=n;i++)for(v[il=ali],j=1[i]=1;7;3=1[j]1-1){
v[jl=fun(v[jl,alil);
while(l[j]>1&&fun(ali],v[1[j]1-1]1)==Ffun(ali]l,v[j1))L[F1=1[1[j1-1];
//ILL3]. .3, T 1 XIE A RE SR funtf v (]
}

© 00 N O U b W N K

=
(o]
[}

11.9 FEE&/NE

45—k n AE m FWBLRERE, SRS 508 0 2 n— 1, H Stoer-Wagner Hi%K

EHENEL RIEEREEDE 2 MERER.

1 | const 1int N=502,inf=1000000000;

2 |dnt v[N],w[N],c[N],g[N][N],S,T,now,n,m,x,y,z;

3 |void search(){

4 int i,j,k,t;

5 for (i=0;i<n;i++)v[i]l=w[i]=0;

6 for (S=T=—1,7=0;1i<n;i++){

7 for (k=—1inf,j=0;j<n;j++)if(!c[jl1&&!v[jl&&w[jI>k)k=w[t=7]};
8 if(T==t)return;

9 S=T,T=t,now=k,v[t]=1;

10 for(j=0;j<n;j++)if(lc[jl&&!v[jIwljl+=glt1[j];
11 }

12 |}

13 |1int stoerwagner(){

14 int 1i,j,ans=1inf;

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

16 for (i=0;i<n—1;i++){

17 search();

18 if (now<ans)ans=now;

19 if(ans==0)return 0;
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20
21
22
23
24
25
26
27
28

for(c[T1=1,7=0;j<n;j++)if(lc[j1)g[SI[j1+=g[TI[3]1,8[31[S1+=g[3]1[T];

}
return ans;

}

int main(){
scanf (7%d%d” ,&n,&m) ;
while(m—)scanf (?%d%d%d” ,&x,&y,&z) ,g[x][yl+=z,g[y] [x]+=z;
printf(”%d”,stoerwagner());

}

11.10 S EIECEH

MAN—NKEAN n, MO FFHEIFRFE s, MinPalindromeSpilt(s) J&, f[n][0] &% 55

BAREN S, BRI fn][1] RoamiZE A A RIS, BRI B
R X A, Aa—EmT g X +2 4

© 0 N o U b~ W N

W W W WwwWwwWwwwwNNNNNNNDNNRNNRERERRBRRRR B B
© N O O NWNROOO®NOODEWNRO®OO~NOWDDNWNRO

char s[N];
int d[N][2],f[NI[2];
struct P{
int d[3];
PO{}
P(int a,int b,int c){d[0]=a;d[1]=b;d[2]=c;}
int&operator[] (int x){return d[x];}
}Yal[32],b[32],c[32];
void up(int f[][2],int x,int y){
if(y<=0)return;
int p=y&l;
if(fIx]1[pl<0) fx][p]l=y;else f[x][pl=min(f(x]1[pl,y);
}
void make(int f[][2],int x,int y){if(y>0)f[x][y&1l]=y;}
void MinPalindromeSpilt(char*s){
int n=strlen(s);
memset(a,0,sizeof a);
memset(b,0,sizeof b);
memset(c,0,sizeof c);
memset(d,0,sizeof d);
memset(f,0,sizeof f);
for (int i=0;i<=n;i++)d[i][0]=1000000000,d[i][1]=1000000001;
for(int ca=0,j=0;j<n;j++){
int cb=0,cc=0,r=—j-2;
for (int u=0j;u<caju++){
int i=alu][0];
if(i>=1&&s[i—1]==s[j])alu][6]——,b[cb++]=a[u]};
}
for (int u=0j;u<cbju++){
int i=b[u][0],d=b[u]l[1],k=b[u]l[2];
if(i—r!=d){
clcc++]=P(i,i-r,1);
if(k>1)c[cc++]=P(i+d,d,k—1);
}else c[cc++]=P(i,d,k);
r=i+(k—1)*d;
}
if(j>=1&&s[j—1]==s[j])c[cc++]=P(j—1,j—1-r,1),r=j—1;
cl[cc++]=P(j,j—-r,1),ca=0;
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

P&h=c[0];
for (int u=1lju<ccju++){
P&x=c[u];
if(x[1]==h[1])h[2]+=x[2];else a[ca++]=h,h=x;
}
al[ca++]=h;
if((§+1)%2==0)f[j+1][0]=j+1,f[j+1][1]=1000000001;
else f[j+1][0]=1000000000,f[j+1][1]=j+1;
for (int u=0j;u<caju++){
int i=alu][0],e=alu][1],k=alu]l[2];
r=i+(k—1)*e;
up (f,j+1,flr1[0]+1),up(f,j+1,f[r1[1]+1);
if(k>1)up(f,j+1,d[i+1-e][0]),up(f,j+1,d[i+1—e][1]);
if(i+l-e>=0){
if(k>1)up(d,i+l—e,f[r][0]+1),up(d,i+l—e,f[r][1]+1);
else make(d,i+l—e,f[r][0]+1),make(d,i+1l—e,f[r][1]+1);

}
int main(){
int T;
for (scanf (”%d”,&T) ; T—;){
scanf (”%s”,s);
MinPalindromeSpilt(s);
int n=strlen(s);
printf(”%d %d\n”,f[n][0],f[n][1]);

11.11 SBEHE

© 0 N O U b W N

NN NNRE R REBRBRBRBR B
W NP GO Ow-~NOo U~ WNRO

#include<algorithm>
using namespace std;
const int N_huge=850,base=100000000;
char s[N_huge*10];
struct huge{
typedef long long value;
value a[N_huge];int len;
void clear(){len=1;a[len]=0;}
huge () {clear();}
huge(value x){*this=x;}
huge operator =(huge b){
len=b.len;for (int i=1;i<=len;++i)al[il=b.a[i]; return *this;
}
huge operator +(huge b){
int L=len>b.len?len:b.len;huge tmp;
for (int i=1;i<=L+1;++i)tmp.a[i]=0;
for (int i=1;i<=L;++i){
if (i>len)tmp.a[il+=b.a[1i];
else if (i>b.len)tmp.al[il+=al[i];
else {
tmp.al[i]+=a[i]+b.a[i];
if (tmp.a[i]>=base){
tmp.a[i]—=base;++tmp.a[i+1];
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

}
if (tmp.a[L+1])tmp.len=L+1;
else tmp.len=L;
return tmp;
}
huge operator —(huge b){
int L=1len>b.len?len:b.len;huge tmp;
for (int i=1;i<=L+1;++i)tmp.a[i]=0;
for (int di=1;i<=L;++i){
if (i>b.len)b.a[i]=0;
tmp.al[i]+=a[i]l-b.a[i];
if (tmp.a[i]<0){
tmp.a[i]+=base;—tmp.al[i+1];

}
while (L>1&&!tmp.a[L])—L;
tmp.len=L;
return tmp;
}
huge operator *(huge b){
int L=1len+b.len;huge tmp;
for (int i=1;i<=L;++i)tmp.a[i]=0;
for (int i=1;i<=len;++1)
for (dint j=1;j<=b.len;++j){
tmp.a[i+j—1]+=al[i]l*b.al[j];
if (tmp.a[i+j—1]>=base){
tmp.a[i+j]l+=tmp.a[i+j—1]/base;
tmp.a[i+j—1]%=base;

}
tmp.len=len+b.len;
while (tmp.len>1&&!tmp.al[tmp.len])—tmp.len;
return tmp;
}
pair<huge,huge> divide(huge a,huge b){
int L=a.lenjhuge c,d;
for (int i=L;i;—i){
c.a[i]=0;d=d*base;d.a[l]=a.a[i];
//while (d>=b){d—=bj;++c.al[i];}
int 1=0,r=base—1,mid;
while (1<r){
mid=(l+r+1)>>1;
if (b*mid<=d)1l=mid;
else r=mid—1;
}
c.a[i]=1;d—=b*1;
}
while (L>1&&!c.a[L])—L;c.len=L;
return make_pair(c,d);
}
huge operator /(value x){
value d=0;huge tmp;
for (int i=len;i;—i){
d=d*base+ali];

tmp.ali]l=d/x;d%=x;
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81 3

82 tmp.len=1len;

83 while (tmp.len>1&&!tmp.a[tmp.len])—tmp.len;

84 return tmp;

85 }

86 value operator %(value x){

87 value d=0;

88 for (int i=len;i;—i)d=(d*base+al[i])%x;

89 return d;

90 }

91 huge operator /(huge b){return divide(*this,b).first;}
92 huge operator %(huge b){return divide(*this,b).second;}
93 huge &operator +=(huge b){*this=*this+b;return *this;}
94 huge &operator —=(huge b){*this=*this—b;return *this;}
95 huge &operator *=(huge b){*this=*this*bjreturn *this;}
96 huge &operator ++(){huge T;T=1;*this=*this+T;return *this;}
97 huge &operator —(){huge T;T=1;*this=*this—T;return *this;}
98 huge operator ++(int){huge T,tmp=*this;T=1;*this=*this+T;return tmp;}
99 huge operator —(int){huge T,tmp=*this;T=1;*this=*this—T;return tmp;}
100 huge operator +(value x){huge T;T=x;return *this+T;}
101 huge operator —(value x){huge T;T=x;return *this-T;}
102 huge operator *(value x){huge T;T=x;return *this*T;}
103 //huge operator /(value x){huge T;T=x;return *this/T;}
104 //huge operator %(value x){huge T;T=x;return *this%T;}
105 huge operator *=(value x){*this=*this*x;return *this;}
106 huge operator +=(value x){*this=*this+x;return *this;}
107 huge operator —=(value x){*this=*this—x;return *this;}
108 huge operator /=(value x){*this=*this/x;return *this;}
109 huge operator %=(value x){*this=*this%x;return *this;}
110 bool operator ==(value x){huge T;T=x;return *this==T;}
111 bool operator !=(value x){huge T;T=x;return *this!=T;}
112 bool operator <=(value x){huge T;T=x;return *this<=T;}
113 bool operator >=(value x){huge T;T=x;return *this>=T;}
114 bool operator <(value x){huge T;T=x;return *this<T;}
115 bool operator >(value x){huge T;T=x;return *this>T;}
116 huge operator =(value x){

117 len=0;

118 while (x)a[++len]=x%base,x/=base;

119 if (!len)a[++len]=0;

120 return *this;

121 }

122 bool operator <(huge b){

123 if (len<b.len)return 1;

124 if (len>b.len)return 0;

125 for (int i=len;i;—i){

126 if (a[il<b.a[i])return 1;

127 if (a[i]l>b.a[i])return 0;

128 }

129 return 0;

130 }

131 bool operator ==(huge b){

132 if (len!=b.len)return 0;

133 for (int i=len;i;—1i)

134 if (a[i]!=b.a[i])return 0O;

135 return 1;

136 }

137 bool operator !=(huge b){return !(*this==b);}
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138 bool operator >(huge b){return ! (*this<b||*this==b);}
139 bool operator <=(huge b){return (*this<b)||(*this==b);}
140 bool operator >=(huge b){return (*this>b)||(*this==b);}
141 void str(char s[]){
142 int l=strlen(s);value x=0,y=1;len=0;
143 for (int i=1-1;i>=0;—1){
144 x=x+(s[i]-’0")*y;y*=10;
145 if (y==base)a[++len]=x,x=0,y=1;
146 3
147 if (!len||x)a[++len]=x;
148 }
149 void read(){
150 scanf (”%s”,s) ;this—>str(s);
151 }
152 void print(){
153 printf(”%d”, (int)a[len]);
154 for (int i=len—1;i;—1i){
155 for (int j=base/10;j>=10;j/=10){
156 if (alil<j)printf(?0”);
157 else break;
158 }
159 printf(”%d”, (int)al[i]);
160 }
161 printf(”\n”);
162 }
163 |}f[1005];
164 |1int main(){
165 fl1]=f[2]=1;
166 for(dint 1=3;1i<=1000;i++)f[i]=Ff[i—-1]+f[i-2];
167 |}
11.12 Rope

push_back(x): 7EAREAHI x(x & char)

insert(pos,x): fE pos i x (x ZFFFH x FHEIA int ZEATLLARE x A LA

erase(pos,x): M pos FFEAEMHFR x 4~

replace(pos,x): M pos FFUGHEL x(x £FRFH x JGIMAS int 25007 LLR B8 x FRIRTILA)

substr(pos,x): #&H pos JFif x 1

copy(x): K| rope A ARF] x FHFH

at(x)/[x]: VimlsE x MoE

TR

1. rope BFRIFAN R SCREXT — 2R 8 2| n WA, EECTE5HRER

2. rope Al VLH += RMBUEIN#EAE

3+ rope YT BE—AMREE PR IR O(loglength) I

4. rope P [ BREFF R BEUIRARBHN, FEBKEMN mutable begin()+ W&, 153
AR B
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11.12.1 =1

O 0o N o b~ W N

O A DDA DNDNDNDNDIDNDRNWONWWWWWWWWNNNRNNNNNNN-KRKRRERERRHBRBRRLERPRE
® © 0 N~ O U0 N WN R GOOOOWNOUWUNMOOBWNEROWOWOONOOUWUNWNEROWOOOW-NOOMNWNIERO

JETF— NS B4 F A . PRl 2(rz)3r(rui)2cumt A zrzrzrzrruiruicamt .

#include<stdio.h>

#include<ctype.h>

#include<string.h>

#include<stdlib.h>

#include<limits.h>

#include<math.h>

#include<algorithm>

using namespace std;

typedef long long 11;

#include<ext/rope> //header with rope

using namespace __gnu_cxx;//namespace with rope and some additional stuff
rope<char> tillRight(char *str,int &p,int &times){

rope<char> ans=””; times=0;
while(str[p]!=")") ans+=str[p++];
ptt;

while(isdigit(strp]l)){
times=times*10+(str[p++]—’0");

}

p—;

return ans;
}

rope<char> times(rope<char> &src,int times){
rope<char> ans,tmp=src;
while(times){
if(times&l) ans+=tmp;
times>>=1; tmp+=tmp;
}
return ans;
}
void expand(char * str, rope<char>& ss){
int p=0;
ss.clear();
for(;stripl;p++){
if(strp]!="(’) ss+=str[p];
else{
p++;
int t;
crope tmp=tillRight(str,p,t);
ss.append(times(tmp,t));

}
char str[20005];
int main(){
while(~scanf (”%s”,str)){
rope<char> txt;
expand(str,txt);
printf(”%s\n”,txt.c_str());
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11.12.2 =5 2

#r

25—~ 100000 K[ H: A1 100000 KA, BEXKE [1,r] NTTRBEINZFII K. il

wJEHF

1 | #include<iostream>

2 | #include<cstdio>

3 | #include<ext/rope> //header with rope

4 |using namespace std;

5 |using namespace __gnu_cxx;//namespace with rope and some additional stuff
6 |[int main(){

7 ios_base::sync_with_stdio(false);

8 rope <int> v;//use as usual STL container

9 int n, m;

10 cin >> n >> m;

11 for(int i = 1; i <= nj; ++i)v.push_back(i);//initialization
12 int 1, r;

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

14 cin > 1 >> r;

15 —1, —r;

16 rope <int> cur = v.substr(l, r — 1 + 1);

17 v.erase(l, r — 1 + 1);

18 v.insert(v.mutable_begin(), cur);

19 }

20 for(rope <int>::iterator it = v.mutable_begin(); it != v.mutable_end(); ++it)
21 cout << *it << ” 75

22 |}

11.13 pb_ ds HILTER

1 | #include<algorithm>

2 |using namespace std;

3 | #include<ext/pb_ds/assoc_container.hpp>
4 | #include<ext/pb_ds/tree_policy.hpp>

5 |using namespace __gnu_cxx;

6 |using namespace __gnu_pbds;

7 | #define rbset(T) tree<T,null_type,less<T>,rb_tree_tag,tree_order_statistics_node_update>
8 | struct RBTree{

9 rbset(int) rb;

10 void init(){

11 rb=rbset(int) () ;

12 }

13 void insert(int x){//#HA

14 rb.insert(x);

15 }

16 void remove(int x){//ME

17 rb.erase(x);

18 }

19 int findKth(int x){//#HKkK(kKANOTFIH)
20 return *rb.find_by_order(x);
21 }
22 int findElementRank(int x){//#>=xME— Pt E2HH /L
23 return rb.order_of_key(x);
24 }
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

s
/*

*/

ordered_set X;

X

X
X
X
X

.insert(l);
.insert(2);
.insert(4);
.insert(8);
.insert(16);

cout<<*X.find_by_order(1)<<endl; // 2
cout<<*X.find_by_order(2)<<endl; // 4
cout<<*X.find_by_order(4)<<endl; // 16

cout<<(end(X)==X.find_by_order(6))<<endl; // true

cout<<X.order_of_key(—5)<<endl; //
cout<<X.order_of_key(1)<<endl; //
cout<<X.order_of_key(3)<<endl; //
cout<<X.order_of_key(4)<<endl; //
cout<<X.order_of_key(400)<<endl; //

a N N O o
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12 Java

12.1 AN

12.1.1 FEEB—PMEIAIEK cin

1 |Scanner cin=new Scanner (System.in);

12.1.2 HIA— int &

1 |Int a=cin.nextInt();

12.1.3 #EA—1PKE

1 |BigDecimal a=cin.nextBigDecimal();

12.1.4 EOF %%

1 |while(cin.hasNext())--{}

12.2
o HE AR R st

System.out.println(str);//A#AT

System.out.print(str);//LiRiT

System.out.println” ( “str);//ML T HEstr

System.out.printf(”Hello,%s.Next year,you’ll be %d”,name,age);//CHH&HiH (TCCHIEHN)

A W N

12.3 K#E
12.3.1 M{1E

BigInteger a=BigInteger.valueOf(12);

BigInteger b=new BigInteger (String.valueOf(12));

BigDecimal c=BigDecimal.valueOf(12.0);

BigDecimal d=new BigDecimal(”12.0”);//@ WAL HFRF R LA ihdouble R S BN R 2

A W N

WAy A Bk 7 i iE —

NN R T2 55

1 |b.add(BigInteger.valueOf(105));
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12.3.2 LbE

1 |c.compareTo(BigDecimal.ZERO)==0//HIt%%, c %To0
c.compareTo(BigDecimal.ZERO)>0/ /¥ KT, ckTo
c.compareTo(BigDecimal.ZERO) <0/ /HIKi/hF, c/hT0

12.3.3 HEAZHE

Big*** add(Big*** b)//htb

Big*** subtract(Big*** b)//Ik*b

Big*** multiply(Big*** b)//3kb

Big*** divided(Big*** b)//Fb

Big*** pow(int b)//il%Hthisrb, EEbH AR intA
Big*** remainder (Big*** b)//mod b, Blit&this%b
Big*** abs()//i[athisMZx{E

Big*** negate()//iRFl—this

Big*** max(Big*** b)//R[althisMb iR AHE
Big*** min(Big*** b)//iRI[EIthisHibH Hif/IME

© 0 N O U b W N

=
(o)

BigInteger 54 HJ b8 %

gcd(BigInteger val)//iR[El—/BigInteger, HfHZabs(this)flabs(val) i KAZI%L
mod (BigInteger val)//K this mod val
3 |modInverse(BigInteger val)//3Ki¥jG, RFEIthis?(—1) mod m

12.3.4 BigDecimal HJ1Z {5

toString() K BigDecimal X R FIHUEH B 7458 . Z R T BCE 747 8 Ab BE bR Hdt AT — L&
AETE:

str.startWith(?0”)//LLoFfih

str.endwith(”0”)//LLo%

str.subString(int x,int y)//MxBlyHistriFH

str.subString(int x))//MxEI&EERIstrit) 15
c.stripTrailingZeros().toPlainString();//cEBRKR0, FHFHEHp I E 7755

a b W N

setScale(int newScale,RoundingMode roundingMode) & [A] BigDecimal, HFrEE (/NS 7
BAOLED Afeel, HAFEEED L BigDecimal B3EAR B AE 3R DAL B DL B3 24 IR K T
€, VAETHSME . (VB ED
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CEILING BN A NAEE PN RPN =

DOWN EESACEINIEPN 5

FLOOR ENTR Y NGIDE NI PN S

HALF DOWN ] B P B 7 T Tl N AR, 0 3R 5 A A A B ) B
FHEE, WA R a A

HALF EVEN ) B I A 7 Tl N AR, R 5 A A AR B ) B
FHAE, U] AR AR AR i N

HALF_UP ) B B B T Al e NI AR, i SR 5 1 A AR AT 1 B
FHEE, MmN

UNNECESSARY | A TWr 5 sk EE LA RMma R AR, FIAFESA

UP 76 Ty n) i N N AR

12.3.5 6 BigDecimal 3%

BigDecimal bigNumber=new BigDecimal(”89.1234567890123456789”);
BigDecimal bigRate=new BigDecimal(1000);
BigDecimal bigResult=new BigDecimal();//*%bigResultifIfH ~0.0

12.3.6 X} bigNumber HJ{E3LL 1000, ZRMMF bigResult

bigResult=bigNumber.multiply(bigRate);

System.out.println(bigResult);

12.3.7 Biglnteger HJittHl4EHk

Java SCFFIIHEHITEEA 2 36(0 94+ /N5 a 2).

BigInteger a=cin.nextBigInteger (2);//iAN—A k%L
System.out.println(a.toString(2));/ /%t —it#l

12.4 /NEEEREAN

© 0 N o b~ W N

= e
~ ©

import java.util.*;//# N4 e fge
import java.math.*;/ /@A 1T R BUTTER &

public class Test{

public static void main(String[] args){

double i=3.856;

System.out.println(”PU&HNEE: (3.856)="

+ new BigDecimal(i).setScale(0,BigDecimal.ROUND_HALF_UP));
System.out.println(?IU&FHNREPAL/NEL: (3.856)="

+ new BigDecimal(i).setScale(2,BigDecimal.ROUND_HALF_UP));
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12.5 SRBENH A+B, WhRESER

O 00 N O U bh W N K

I e o T O SO
N~ o 0 hN WN RO

import java.math.*;
import java.util.*;
public class Main{

public static void main(String [Jargs){

Scanner cin=new Scanner (System.in);

BigDecimal a,b,c;

while(cin.hasNext()){
a=cin.nextBigDecimal() ;b=cin.nextBigDecimal();

c=a.add(b);

if(c.compareTo(BigDecimal.ZERO)==0){System.out.println(”0”); continue;}

//REEL, W NstripTrailingZeros () RAEMRAFALHEO. 00X FiiE i (JIDK8A1EH)
String str=c.stripTrailingZeros().toPlainString();
if(str.endsWith(”.”)) str=str.substring(0,str.length()—1);
System.out.println(str);

12.6 AR E T

© 0 N o U b~ W N

e R e
o0 N o A WNKFHO

import java.util.*;
import java.math.*;
public class Main

{

public static void main(String[] args){

BigInteger f[]

= new BigInteger[1005];/ /%A HEFICHIERL

/] —Hi¥BigIinteger[1[] f=new BigInteger[1005][16005];
f[1]=BigInteger.valueOf(1l);f[2]=BigInteger.valueOf(1l);
for(int i=3;i<=1000;i++)f[i]=f[1—2].add(f[i—1]);
Scanner input=new Scanner (System.in);

int n,t;

[/Hfor (.. t— ) BN RAS, DURSRE AR N AU Hbool
for (t=input.nextInt();t>0;t—){

n=input.nextInt();

System.out.println(f[n]);

12.7 B EREZAHLKESES

© 0 N o U b~ W N

import java.math.*;
import java.util.*;
public class Main{

public static void main(String[] args){

Scanner input=new Scanner (System.in);

BigDecimal a,b;int result;
while(input.hasNextBigDecimal()){
a=input.nextBigDecimal();

b=1input.nextBigDecimal();
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10 result=a.compareTo(b);

11 System.out.printf(result==0?”YES\r\n”:”NO\r\n”);
12 //FEL: FLAE. winffloj E#HAT S\ r\n, HIIPE

13 //LAinux FEF S B\ noRF AT

14 //757i%2: JavatfenRoRig T & JoE MHRATRF, FEervHHE \ r\ngiE \n
15 1

16 }

17

12.8 SWAVHIAZE

1 |class FastScanner {

2 BufferedReader br;

3 StringTokenizer st;

4 public FastScanner (InputStream in) {

5 br = new BufferedReader (new InputStreamReader(in),16384);
6 eat(””);

7 }

8 private void eat(String s) {st = new StringTokenizer(s);}
9 public String nextLine() {

10 try {

11 return br.readLine();

12 } catch (IOException e) {

13 return null;

14 3

15 }

16 public boolean hasNext() {

17 while (!st.hasMoreTokens()) {

18 String s = nextLine();

19 if(s == null)return false;

20 eat(s);

21 3

22 return true;

23 }

24 public String next() {

25 hasNext();

26 return st.nextToken();

27 }

28 public int nextInt() {return Integer.parseInt(next());}
29 public double nextDouble() {return Double.parseDouble(next());}
30 / /TR AR LI long T LA IR

31 //BigInteger@ il iXFt5: BigInteger test=new BigInteger(in.next());
32 / /M8 J77%: FastScanner <in=new FastScanner(System.in);

33

From Hangzhou Dianzi University

12.9 HiHIME
VR =R OKRIHE A RO, B S —E e AEH

1 |PrintWriter out = new PrintWriter(

2 new BufferedWriter (new OutputStreamWriter (System.out)));
3 |out.println();out.print();/ /L&A

4 |out.flush();//iEEEJE—EZEM, THRZWA
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