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1 EHESHX

1.1 ETUEENsKALTFFT

BN S F T, KESHN ng M ong, K B, apli][j] BaRmFR i« /£ S B j 47

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) ;i=0;
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];

10
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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 ##3% DP
A=HEH R R LA SR RPIRES, 0 Fonoflisk, 1 Ron AT, 2 fonha#iag. HEE

& O(nm3™).
At SRR X AR AT DGR, MR IXA R WU, BERRIX AR AR

WL, HRBFZXADRAGEL, f&JER D RICHTA ] LOEE e H A 20504 — o0 [E £

J

Hu 75 SR H

11
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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]);

12
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57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

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;

13
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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;

14
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26
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38
39
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42
43
44
45
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48
49
50
51
52

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;
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24
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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

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;

16
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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]);

17
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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]);

18
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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;}

19
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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));

20
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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 }
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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
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

}
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
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205
206
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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
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255
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257
258
259
260
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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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}

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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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;

}
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31 [1int kth(int k,int id=0){

32 int x=root,nl,nr;
33 while(1){
34 nl=sum[son[x][0]]+1;nr=nl+r[x]—1[x];
35 if (nl<=k&&k<=nr)return id?x:k—nl+1[x];
36 if(k<nl)x=son[x][0];
37 else k—=nr,x=son[x][1];
38 }

39 |}
40 |1int takeout(int k){
41 int x=kth(k,1),val=kth(k);
42 splay(x);
43 int tl=1[x],tr=r[x],sl=son[x][0],sr=son[x][1];
44 1[x]=r[x]=val;
45 if(vall=tl){
46 int y=++tot;
47 1lyl=tl;r[yl=val-1;
48 setson(y,0,sl);up(y);setson(x,0,y);
49 }else setson(x,0,sl);

50 if(vall=tr){
51 int y=++tot;
52 1lyl=val+l;r[y]=tr;
53 setson(y,1l,sr);up(y);setson(x,1l,y);

54 }else setson(x,1l,sr);
55 up(x);
56 return x;

57 |}

58 |void ins(int k,int a,int b){
59 int y=++tot;

60 takeout(k+1);

61 llyl=a,rlyl=b;

62 setson(y,1l,son[root][1]);up(y);setson(root,1l,y);up(root);
63 |}

64 |void del(int a,int b){

65 int x=takeout(b+2);

66 takeout(a);

67 splay(x,root) ;setson(x,0,0);up(x);up(root);
68 |}

69 |int main(){

70 scanf (7%d%d” ,&n,&m) ;

71 for (i=root=1;i<=n;i++)scanf(”%d”,tmp+i);
72 build(0,0,n+1);

73 while(m—){

74 scanf (7%d%d” , &k, &x) ;

75 if(k==0)scanf (”%d%d”,&y,&z) ,ins(x,y,z);
76 if(k==1)scanf(”%d”,&y),del(x,y);

77 if(k==2)printf (?%d\n”,kth(x+1));

78 }

79 |}

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;}
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void up() {sum=cnt+1—>sum+r—>sum;}
}*blank=new(node) ,*root;
void Init(){
blank—>1=blank—>r=blank;
root=blank;
}
void Rotatel(node*&x){node*y=x—>r;x—>r=y—>1;x—>up() ;y—>1=x;y—>up() ;x=y;}
void Rotater (node*&x){node*y=x—>1;x—>1=y—>r;x—>up() ;y—>r=x;y—>up () ;x=y;}
//HEAN—Ap
void Insert(node*&x,int p){
if(x==blank) {
x=new (node) ;x—>val=p;x—>1l=x—>r=blank;x—>cnt=x—>sum=1;x—>p=rand() ;
return;
}
X—>sum++ ;
if(p==x—>val) {x—>cnt++;return;}
if (p<x—>val){
Insert(x—>1,p);
if (x—>1—>p>x—>p)Rotater(x);
}else{
Insert(x—>r,p);
if (x—>r—>p>x—>p)Rotatel(x);

}

/1 BIBR—"p

void Delete(node*&x,int p){
X—>sum—;
if(p==x—>val) {x—>cnt—;return;}
if(p<x—>val)Delete(x—>1,p);else Delete(x—>r,p);

}

/[ BEWR T pHIET A%

int Ask(node*&x,int p){
if(x==blank)return 0;
if(p==x—>val)return x—>r—>sum;
if(p<x—>val)return x—>cnt+x—>r—>sum+Ask(x—>1,p);
return Ask(x—>r,p);

}

[/ EWTE [c,d] VE A BT~ 2

int Ask(node*&x,int a,int b,int c,int d){
if(x==blank)return 0;
if(c<=a&&b<=d)return x—>sum;
int t=c<=x—>val&&x—>val<=d?x—>cnt:0;
if(c<x—>val)t+=Ask(x—>1,a,x—>val-1,c,d);
if (d>x—>val) t+=Ask(x—>r,x—>val+1l,b,c,d);

3.8 BREMEZUINTIFS

Yedp — AP, — IR, SCRFLUT R AE:

LInsert x: {EfPHIRIHEA—NEL, HIEABFEMTAEELE x 1.

2.Ask x y: WS o HARBAME y MEANRECHIE—ANELL.
MERERSCFFISIRS, XN TEE oy, S0 THE tmz] 5 tmly] BAEAD A

O(logn), & O(1).
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#include<cstdio>
#include<cmath>
#define N 400010
using namespace std;
typedef unsigned long long 11;
const 11 inf=1ULL<<63;
const double A=0.8;
1l t1[N],tr[N],tm[N];
int size[N],son[N][2],f[N],tot,root;
int id[N],cnt;
int ins(int x,int b){
size[x]++;
if(!son[x][b]){
son[x][b]=++tot;f[tot]=x;size[tot]=1;
if(!b)tl[tot]=tl[x],tr[tot]=tm[x];else tl[tot]=tm[x],tr[tot]=tr[x];
tm{tot]=(tl[tot]+tr[tot])>>1;
return tot;
}else return ins(son[x][b],b);
}
void dfs(int x){
if(son[x][0])dfs(son[x][0]);
id[++cnt]=x;
if(son[x][1])dfs(son[x][1]);
}
int build(int fa,int 1,int r,11 a,1l b){
int mid=(l+r)>>1,x=1d[mid];
f[x]=fa;son[x][0]=son[x][1]=0;size[x]=1;tl[x]=ajtr[x]=b;tm[x]=(a+b)>>1;
if(l==r)return x;
if(l<mid)size[x]+=size[son[x][0]=build(x,1l,mid—1,a,tm[x])];
if(r>mid)size[x]+=size[son[x][1]=build(x,mid+1,r,tm[x],b)];
return x;
}
int rebuild(int x){
cnt=0;dfs(x);return build(f[x],1,cnt,tl[x],tr[x]);
}
int kth(int k){
int x=root,rank;
while(1){
size[x]++;
rank=size[son[x][0]]+1;
if(k==rank)return x;
if (k<rank)x=son[x][0];else k—=rank,x=son[x][1];

}
void kthins(int k){
if(!root){root=tot=size[1]=1;tr[1]=inf,tm[1]=inf>>1;return;}
int x;
if(k==1)x=1ins(root,0);
else if(k>size[root])x=ins(root,1);
else{
x=kth (k) ;
if(son[x][0])x=1ins(son[x][0],1);else{
son[x][0]=++tot;f[tot]=x;size[tot]=1;
tl[tot]=tl[x],tr[tot]=tm[x];
tm[tot]=(tl[tot]+tr[tot])>>1;
x=tot;
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57 }

58 }

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

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

61 while((double)size[son[x][0]]<A*size[x]&&(double)size[son[x][1]]<A*size[x])x=f[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 MEZENPLUHEN

EEALE— A m NIt ER, SCRFDL N ERAE:
Lins c d e: FHN—DNEEAMGERZ ¢ IICER, X ent WTTERON d, X sum ITTRERN e.
2.ask: B FTA H 5 AL BN ZE LS E AT,

1 |struct T{

2 |1dnt v[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 |}y

3.10 Z%EMEH

BN o,y PR B, XSG a,0]-

int merge(int x,int y,int a,int b){
if(!x)return y;
if(!y)return x;
int z=++tot;
if(a==b){
vlz]=v[x]+v[y];
return z;
}

int mid=(a+b)>>1;

© o N o b~ W N
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10
11
12
13
14

3
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3

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

return z;

From Hangzhou Dianzi University

A1 EER T

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[i]];
if(size[v[i]]>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]l!=son[x]&&v[i]!=f[x])dfs2(v[il,v[il);
en[x]=dfn;
}
/ /B WX, y# A lca
int lca(int x,int y){
for (;top[x]!=top[y];x=f[top[x]])if(d[top[x]I<d[top[yl]){int z=x;x=y;y=z;}
return d[x]<d[y]?x:y;
}
/xRy RIS, EWxFBly 7 RSN S
int lca2(int x,int y){
int t;
while(top[x]!=top[y])t=toplyl,y=f[topl[yl];
return x==y?t:son[x];
}
/ / Lhr oot AR x (¥ T B
void subtree(int x){
if(x==root){change(1l,n);return;}
if(st[x]>st[root]||en[x]<en[root]){change(st[x],en[x]);return;}
int y=1lca2(x,root);
change(1,st[y]—1),change(en[y]+1,n);
}
[ /R x By B4 B TR
void chain(int x,int y){
for (;top[x]!=top[y];x=Ff[top[x]]){
if(d[top[x]]<d[toply]l]){int z=x;x=y;y=z;}
change(st[top[x]],st[x]);
}
if(d{x]<dy]){int z=x;x=y;y=z;}
change(st[y],st[x]);
}

12 B EN

RN SR B, BB AT B L2 EE . A O(log2n), 5 O(logn)-
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1 | #include<cstdio>

2 | #include<cmath>

3 | #include<algorithm>

4 | #define N 39989

5 |using namespace std;

6 |struct Seg{

7 double k,b;

8 Seg(){}

9 Seg(int x0,int y0,int x1,int y1){

10 if (x0==x1)k=0,b=max(y0,yl);

11 else k=1.0*(y0—yl)/(x0—x1) ,b=—k*x0+y0;

12 }

13 double gety(int x){return k*x+b;}

14 | }s[100010];

15 |int m,op,cnt,X0,Y0,X1,Y1l,ans,v[131000];

16 |inline int sig(double x){return fabs(x)<1e—870:(x>0?1:—1);}
17 |void ins(int x,int a,int b,int c,int d,int p){

18 if(c<=a&&b<=d){

19 if(sig(s[p].gety(a)-s[v[x]].gety(a))>0

20 &&sig(s[p].gety(b)—s[v[x]].gety(b))>0){v[x]=p;return;}
21 if(sig(s[p].gety(a)-s[v[x]].gety(a))<=0

22 &&sig(s[pl.gety(b)—s[v[x]].gety(b))<=0)return;
23 if(a==b)return;

24 }

25 int mid=(a+b)>>1;

26 if(c<=mid)ins(x<<1l,a,mid,c,d,p);

27 if(d>mid)ins(x<<1|1,mid+1,b,c,d,p);

28 |}

29 |void ask(int x,int a,int b,int c){

30 if(sig(s[ans].gety(c)—s[v[x]].gety(c))<0)ans=v[x];
31 else if(!sig(s[ans].gety(c)—s[v[x]].gety(c))&&ans>v[x])ans=v[x];
32 if(a==b)return;

33 int mid=(a+b)>>1;

34 c<=mid?ask(x<<1l,a,mid,c):ask(x<<1|1,mid+1,b,c);
35 |}

36 |int main(){

37 s[0].b=—1;

38 read(m);

39 while(m—){

40 read(op);

41 if(lop){

42 read(X0);

43 ans=0,ask(1,1,N,X0);

44 printf(”%d\n”,ans);

45 }else{

46 read(X0),read(Y0),read(X1l),read(Y1l);

47 s[++cnt]=Seg(X0,Y0,X1,Y1l);

48 ins(1,1,N,X0,X1,cnt);

49 }

50 }

51 |}

3.13 ST &%
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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[F1[T]1=max (F[j-11[i]1,F[-11[i+(1<<j=1)1);
}

O 0 N O U bh W N K

3.14 AR

T N BN TCER
1 | typedef pair<int,int>P;
2 |struct Node{
3 int 1,r,d;P v;
4 Node () {}
5 Node(int _1,int _r,int _d,P _v){l=_1,r=_r,d=_d,v=_v;}
6 | }TIN];
7 |dint merge(int a,int b){
8 if(!a)return b;
9 if(!b)return a;
10 if(T[a].v>T[b].v)swap(a,b);
11 T[a].r=merge(T[a].r,b);
12 if(T[T[a].l].d<T[T[a].r].d)swap(T[a]l.l,T[a]l.r);
13 T[a].d=T[a].r?T[T[a].r].d+1:0;
14 return a;
15 |}
16 [1int pop(int a){
17 int 1=T[a].l,r=T[a].r;
18 T[a]l.l=T[a].r=T[a].d=0;
19 return merge(l,r);
20 |}

3.15 TWEMXEZE k /)

ey —NFH a, SCREUAT HRAE:

1xy: 18 a[z] BECH y.

2xyk: B [,y W k /ME.

I O(nlog?n), ZEEZE O(nlogn).

#include<cstdio>

#include<cstdlib>

#include<algorithm>

using namespace std;

const int N=200010,M=524289;

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

int lower (int x){
int 1=1,r=cnt,t,mid;
while(l<=r)if(b[mid=(1l+r)>>1]<=x)1l=(t=mid)+1l;else r=mid—1;
return t;

}

O 0 N O U bh W N K

= e
= ©
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12
13
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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
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41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

struct node{

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

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

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

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

X—>sum+=p;
if(y==x—>val) {x—>cnt+=p;return;}
if(y<x—>val){

Ins(x—>1,y,p);

if (x—>1-—>p>x—>p)Rotater(x);
}else{

Ins(x—>r,y,p);

if (x—>r—>p>x—>p)Rotatel(x);

}
int Ask(node*x,int y){//ask how many <=y
int t=0;
while(x!=blank)if(y<x—>val)x=x—>1;else t+=x—>1-—>sum+x—>cnt,x=x—>r;
return t;
}
void add(int v,int i,int p){
int a=1,b=cnt,mid,f=1,x=1;
while(a<b) {
if(f)Ins(T[x],7,p);
mid=(a+b)>>1;x<<=1;
if(f=v<=mid)b=mid;else a=mid+1,x|=1;
}
Ins(T[x],i,p);
}
int kth(int 1,int r,int k){
int x=1,a=1,b=cnt,mid;
while(a<b){
mid=(a+b)>>1;x<<=1;
int t=Ask(T[x],r)—Ask(T[x],1-1);
if(k<=t)b=mid;else k—=t,a=mid+1,x|=1;
}
return a;
}
void build(int x,int a,int b){
T[x]=blank;
if(a==b)return;
int mid=(a+b)>>1;
build(x<<l,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(al[i]),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]l[2]);
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69 if(op[i][0]==1)b[++cnt]=op[i][2];else read(op[i][3]);
70 }

71 sort(b+1,b+cnt+l);

72 for(i=1;i<=n;i++)a[i]l=1lower(al[i]);

73 for(i=1;i<=m;i++)if(op[i][0]==1)op[i][2]=Tlower (op[i][2]);
74 build(1,1,cnt);

75 for (i=1;i<=n;i++)add(al[i],i,1);

76 for(i=1;i<=m;i++){

77 if(op[i][0]==1)add(alop[i][1]1],0p[i][1],~1),add(alop[i][1]]=0p[i][2],0p[i][1],1);
78 else printf(”%d\n”,b[kth(op[i][1],0p[i][2],0p[i]1[3]1)]1);
79 }

80 }

81 |}

3.16 Segment Beats!

Y — AP A, SRR T LR
L #—A XA (L, R] i E—AN 4z,

2. B—XINE (L, R] BT o BB x.
3. {E8—A X [L, R] KT = BB 2.
4. RX[H [L, R] HIAT,

5. KX [L, R] K AAE

6. sKIX 18] [L, R] M/ MH

I 42 O(nlog®n)-.

1 |const +int N=1050000,1inf=~0U>>1;

2 |int n,m,i,a[500010],0p,c,d,p,ans;

3 |int len[N],cma[N],cmi[N],ma[N],ma2[N],mi[N],mi2[N],tma[N],tmi[N],ta[N];
4 |long long sum[N],ret;

5 |void tagma(int x,int p){

6 tma[x]+=p;

7 if(ma[x]==mi[x]){

8 ma[x]+=p;

9 mi[x]=ma[x];

10 sum[x]=1LL*ma[x]*len[x];

11 return;

12 }

13 ma[x]+=p;

14 if(cma[x]+cmi[x]==len[x])mi2[x]+=p;
15 sum[x]+=1LL*p*cma[x];

16 |}

17 |void tagmi(int x,int p){

18 tmi[x]+=p;

19 if(mal[x]==mi[x]){

20 ma[x]+=p;

21 mi[x]=ma[x];

22 sum[x]=1LL*ma[x]*len[x];

23 return;

24 }

25 mi[x]+=p;

26 if(cma[x]+cmi[x]==len[x])ma2[x]+=p;
27 sum[x]+=1LL*p*cmi[x];
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}

void taga(int x,int p){
ta[x]+=p;
ma[x]+=p;
mi[x]+=p;
if(ma2[x]!=—1inf)ma2[x]+=p;
if(mi2[x]!=inf)mi2[x]+=p;
sum[x]+=1LL*p*len[x];

}

void pb(int x){

if(tma[x]){
if(ma[x<<1]>ma[x<<1|1])tagma(x<<l,tmal[x]);
else if(ma[x<<l]<ma[x<<1]|1])tagma(x<<1l|1l,tma[x]);
else{
tagma (x<<1l,tma[x]);
tagma(x<<1|1l,tma[x]);
}
tma[x]=0;
}
if(tmi[x]){
Af(mi[x<<1]<mi[x<<1|1])tagmi(x<<1,tmi[x]);
else if(mi[x<<1]>mi[x<<1|1])tagmi(x<<1l|1l,tmi[x]);
else{
tagmi (x<<1l,tmi[x]);
tagmi(x<<1|1,tmi[x]);
}
tmi[x]=0;
}
if(tal[x]){
taga(x<<l,ta[x]);
taga(x<<l|1l,tal[x]);
ta[x]=0;

}
void up(int x){
sum[x]=sum[x<<1]+sum[x<<1|1];
if(ma[x<<1]>ma[x<<1|1]){
ma[x]=ma[x<<1];
ma2[x]=max (ma2[x<<1],ma[x<<1]|1]);
cma[x]=cma[x<<1];

}else if(ma[x<<1l]<ma[x<<1|1]){
ma[x]=ma[x<<1|1];
ma2 [x]=max (ma[x<<1],ma2[x<<1]|1]);
cma[x]=cma[x<<1|1];

}else{
ma[x]=ma[x<<1];
ma2[x]=max(ma2[x<<1],ma2[x<<1]|1]);
cma[x]=cma[x<<l]+cma[x<<1]|1];

}

Af(mi[x<<1]<mi[x<<1]|1]){
mi[x]=mi[x<<1];
mi2[x]=min(mi2[x<<1],mi[x<<1|1]);
cmi[x]=cmi[x<<1];

Yelse if(mi[x<<1]>mi[x<<1|1]){
mi[x]=mi[x<<1|1];
mi2[x]=min(mi[x<<1],mi2[x<<1]|1]);
cmi[x]=cmi[x<<1|1];

40




ACM-ICPC HEitR 533

From Hangzhou Dianzi University

85

86

87

88

89

90

91

92

93

94

95

96

97

98

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

}else{
mi[x]=mi[x<<1];
mi2[x]=min(mi2[x<<1],mi2[x<<1|1]);
cmi[x]=cmi[x<<1]+cmi[x<<1|1];

}
void build(int x,int a,int b){
len[x]=b—a+1;
if(a==b){
ma[x]=mi[x]=sum[x]=::al[a],ma2[x]=—1inf,mi2[x]=1inf;
cma[x]=cmi[x]=1;
return;
}
int mid=(a+b)>>1;
build(x<<l,a,mid),build(x<<1|1,mid+1,b);
up (x) 3
}
void change(int x,int a,int b){
if(c<=a&&b<=d){
taga(x,p);
return;
}
pb(x) 3
int mid=(a+b)>>1;
if(c<=mid)change(x<<1l,a,mid);
if(d>mid)change(x<<1|1,mid+1,b);
up(x) ;
}
void cmax(int x,int a,int b){
if(c<=a&&b<=d){
if(mi[x]>=p)return;
if(mi2[x]>p){
tagmi(x,p—mi[x]);
return;

}
pb(x);
int mid=(a+b)>>1;
if(c<=mid)cmax(x<<1l,a,mid);
if(d>mid)cmax(x<<1|1,mid+1,b);
up (x) ;
}
void cmin(int x,int a,int b){
if(c<=a&&b<=d){
if(ma[x]<=p)return;
if(ma2[x]<p){
tagma(x,p—mal[x]);
return;

}
pb(x);
int mid=(a+b)>>1;
if(c<=mid)cmin(x<<1l,a,mid);
if(d>mid)cmin(x<<1|1,mid+1,b);
up (x) ;

}

void gsum(int x,int a,int b){
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142 if(c<=a&&b<=d) {ret+=sum[x];return;}
143 pb(x);
144 int mid=(a+b)>>1;
145 if(c<=mid)gsum(x<<1l,a,mid);
146 if(d>mid)gsum(x<<1|1,mid+1,b);
147 |}
148 |void gmax(int x,int a,int b){
149 if(c<=a&&b<=d) {ans=max(ans,ma[x]) ;return;}
150 pb(x);
151 int mid=(a+b)>>1;
152 if(c<=mid)gmax(x<<l,a,mid);
153 if(d>mid)gmax (x<<1|1,mid+1,b);
154 |}
155 |void gmin(int x,int a,int b){
156 if(c<=a&&b<=d) {ans=min(ans,mi[x]);return;}
157 pb(x);
158 int mid=(a+b)>>1;
159 if(c<=mid)gmin(x<<l,a,mid);
160 if(d>mid)gmin(x<<1|1,mid+1,b);
161 |}
162 [int main(){
163 for(read(n),i=1;i<=n;i++)read(ali]);
164 build(l,1,n);read(m);
165 while(m—){
166 read(op),read(c),read(d);
167 if(op==1)read(p),change(l,1,n);
168 if(op==2)read(p),cmax(1l,1,n);
169 if(op==3)read(p),cmin(l,1,n);
170 if(op==4)ret=0,qsum(1l,1,n),printf(?%1lld\n”,ret);
171 if(op==5)ans=—inf,gmax(1,1,n),printf(”%d\n”,ans);
172 if(op==6)ans=inf,gmin(1,1,n),printf(”%d\n”,ans);
173 }
174 |}
3.17  HERMRB4E FEREIE BB R AN
1 |int n,m,j,x1,yl,x2,y2,p;char op[9];
2 |struct BIT{
3 |int a[N][N];
4 |void add(int x,int y,int p){for(;x<=n;x+=x&x)for(j=y;j<=m;j+=j&j)alx][jl+=p;}
5 |int sum(int x,int y){int t=0;for (;x;x—=x&x)for(j=y;j;j—=j&j)t+=a[x][j];return t;}
6 |1T1,T2,T3,T4;
7 |void up(int x,int y,int p){
8 if(!x]||!y)return;
9 Tl.add(x,y,x*y*p);
10 T2.add(x,1,x*p),T2.add(x,y,—x*p);
11 T3.add(1,y,y*p),T3.add(x,y,—y*p);
12 T4.add(1,1,p),T4.add(x,y,p);
13 T4.add(x,1,—p),T4.add(1,y,—p);
14 |}
15 |dnt ask(int x,int y){
16 return x&&y?T1l.sum(x,y)+T2.sum(x,y)*y+T3.sum(x,y)*x+T4.sum(x,y)*x*y:0;
17 |}
18 |1int main(){
19 scanf (”%d%d” ,&n,&m) ;
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while(~scanf (”%s%d%d%d%d” ,op,&x1,&y1l,&x2,&y2)){
if(op[0]=="L"){
scanf (”%d”,&p) ;
up(x2,y2,p),up(x1-1,yl-1,p) ,up(x2,yl—1,—p),up(x1-1,y2,—p);
}else printf(”%d\n”,ask(x2,y2)+ask(x1l—1,yl—1)—ask(x2,yl—1)—ask(x1l—-1,y2));

A8 HEHFIZRHUEH

int F(int x){return f[x]==x?x:F(f[x]);}
void merge(int x,int y){
x=F(x),y=F(y);
if(x==y)return;
if(d[x]==d[y])d[x]++;
if(d[x]<d[y])swap(x,y);
flyl=x;
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#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;
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for (i=1;i<=n;i++){
b[i]=P(—al[i].x,al[i]l.x—a[i].y,1);
c[il=b[i].y;
wli]=al[i].x+al[i].y;
bit[i]=0;

}

solve();

for (i=1;i<=n;i++){
b[i]=P(—al[i].y,al[i]l.y—ali]l.x,1i);
cl[il=b[i].y;
bit[i]=0;

}

solve();

for(i=1;i<=n;i++){
b[il=P(a[i].y,—al[i]l.x—a[i].y,1);
cl[il=b[i].y;
wlil=al[i].x—al[i].y;
bit[i]=0;

}

solve();

for (i=1;i<=n;i++){
b[i]=P(—al[i].x,al[i].y+a[i].x,1);
clil=b[i].y;
bit[i]=0;

}

solve();

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

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

}

return ans;

}
int main(){

scanf (”%d”,&n) ;

for (i=1;i<=n;i++)scanf (”%d%d”,&a[i].x,&a[i].y);

printf(”%11ld”,ManhattanMst());

4.5 WHEK3E
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bool have(int x,int y){return st[x]<=st[y]&&en[y]<=en[x];}
int deeper(int x,int y){return d[x]>d[y]?x:y;}
int lower (int x,int y){return d[x]<d[y]?x:y;}
/*
0:none
—1l:nothing
*/
struct P{
int x,y,z;
PO{}
P(int _x,int _y,int _z){x=_x,y=_y,z=_z;}
bool check(int o){
if(!z)return 1;
if(z<0)return 0;
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return have(z,0)&&(have(o,x) | |have(o,y));
}
void read(){
scanf (7%d%d” ,&x,&y) ;
z=lca(x,y);
}
11 ans(){
if(z<1l)return 0;
return dis[x]+dis[y]—2*dis[z];
}
}tmp,val[M];
P merge(P a,P b){

if(!a.z)return b;
if(!b.z)return a;
if(a.z<0||b.z<0)return P(0,0,-1);
if(d[a.z]<d[b.z])swap(a,b);
if(!b.check(a.z))return P(0,0,—1);
if(a.z==b.z){

return P(deeper(lca(a.x,b.x),lca(a.x,b.y)),

deeper(lca(a.y,b.x),lca(a.y,b.y)),a.z);
}
int x=deeper(lca(a.x,b.y),lca(a.y,b.x)),
y=deeper(lca(a.x,b.x),lca(a.y,b.y));
return P(lower(x,y),deeper(x,y),lca(a.z,b.z));
}
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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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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.

o1

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[ill=d[x]+w[i],v[i1));

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[T]>k)break;

26 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]));
27 }

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

29 |}

5.2.4 T2%E k 15§

1 |#include<cstdio>

2 | #include<algorithm>

3 | #include<queue>

4 | #include<vector>

5 |using namespace std;

6 |typedef pair<int,int>P;

7 | const int N=1010,M=100010,inf=~0U>>1;
8 |int n,m,i,S,T,K,x,y,z;

9 [dnt g[N],v[M],u[M],w[M],nxt[M],d[N],f[N],h[N],tot;bool is[M],vis[N];
10 |struct Node{

11 int 1,r,d;P v;

12 Node () {}

13 Node(int _1,int _r,int _d,P _v){l=_1,r=_r,d=_d,v=_v;}
14 | }pool[2000010];

15 [dnt build(P v){

16 pool[++tot]=Node(0,0,0,v);

17 return tot;

18 |}

19 |1dnt merge(int a,int b){

20 if(la||!b)return a+b;

21 if(pool[a].v>pool[b].v)swap(a,b);
22 int x=++tot;
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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
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

}

pool[x]=pool[a];

pool[x].r=merge(pool[a].r,b);
if(pool[pool[x].1].d<pool[pool[x].r].d)swap(pool[x].1l,pool[x].r);
pool[x].d=pool[x].r?pool[pool[x].r].d+1:0;

return x;

void getdis(){

}

int i,x;
priority_queue<P,vector<P>,greater<P> >q;
for(i=1;i<=n;i++)d[i]=inf,f[i]=0;
q.push(P(d[T]=0,T));
while(!q.empty()){
P t=q.top();q.pop();
if(t.first>d[x=t.second])continue;
for(i=g[x];i;i=nxt[i])if(d[v[ill>d[x]+w[i]){
flviill=i;
q.push(P(d[v[i1]=d[x]+w[i],v[i]));

void dfs(int x){

}

void add(int x,int y,int z){v[++m]=x;u[m]=y;w[m]=z;nxt[m]=g[y];glyl=m;}

if(!f[x]]||vis[x])return;
vis[x]=1;

dfs(ulf[x1]1);
h{x]=merge(h[x],h[u[f[x]1]11);

int solve(){

int mm=m;

for (m=0,i=1;i<=n;i++)g[i]=0;

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

scanf (”%d%d%d” ,&S,&T,&K) ;

Ff(S==T)K++;

getdis();

if(d[S]==1inf)return —1;

if(K==1)return d[S];

K—;

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

for (tot=0,i=1;i<=n;i++)is[f[i]]=1,h[i]=vis[i]=0;

for(i=1;i<=m;i++)if(!is[i]&&d[u[i]]<inf)
hiv[ill=merge(h[v[i]],build(P(w[i]—d[v[i]l]+d[u[i]],uli])));

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

priority_queue<P,vector<P>,greater<P> >q;

int ans,x,y;

y=h[s];

if(y)q.push(P(d[S]+pool[y].v.first,y));

while(!q.empty()&&K){
K—;
P t=q.top();q.pop();
ans=t.first;
x=t.second,y=pool[x].1;
if(y)q.push(P(ans—pool[x].v.first+pool[y].v.first,y));
y=pool[x].r;
if(y)q.push(P(ans—pool[x].v.first+pool[y].v.first,y));
y=h[pool[x].v.second];
if(y)q.push(P(ans+pool[y].v.first,y));
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80
81
82
83
84

return K?—1l:ans;
}
int main(){

while(~scanf (”%d%d”,&n,&m) ) printf (?%d\n”,solve());
}

5.3 Tarjan

5.3.1 BOREBN=

cut[i] FoRHNKIE | KR TR, ent FoRIDBEE 7> B,

IV IR URSGES il

O 00 N O U b W N K

NN NNNNRERREBRRBR R R B
g M W N O O 0 ~NO U DM WNRE OO

fromli] TR i K

int e[M][2],cut[M],g[N],v[M<<1],nxt[M<<1],ed=1;
int f[N],dfn[N],low[N],num,cnt,from[N];
void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}
void tarjan(int x){
dfn[x]=low[x]=++num;
for(int i=g[x];i;i=nxt[i])if(!dfn[v[il]){
flv[ill=i>>1,tarjan(v[i]);
if(low[x]>low[v[i]])low[x]=Tlow[Vv[i]];
lelse if(f[x]!=(i>>1)&&low[x]>dfn[v[i]]) low[x]=dfn[v[i]l];
if(f[x]&&low[x]==dfn[x])cut[f[x]]=1;
}
void dfs(int x,int y){
from[x]=y;
for(int i=g[x];i;i=nxt[i])if(!from[v[i]]&&!cut[i>>1])dfs(v[il,y);
}
int main(){
scanf (7%d%d” ,&n,&m) ;
for(ed=1i=1;1i<=m;i++){
scanf (7%d%d” ,&x,&y) ;
e[il[0]=x,e[i][1]=y;
add(x,y) ,add(y,x);
}
tarjan(l);
for(i=1;i<=n;i++)if(!from[i])dfs(i,++cnt);

}

5.3.2 RNEBENE

© 00 N O U b W N K

=
(o]

>n W SRR AN, @57 Block Forest Data Structure.

void tarjan(int x,int f){
dfn[x]=low[x]=++num,q[++t]=x;
for(int i=g[x];i;i=nxt[i])if(!dfn[v[il]){
int y=v[i];
tarjan(y,x);
if(low[x]>low[y])low[x]=Tow[y];
if (! f)sub++;
if(dfn[x]<=low[y]&&f||! f&&sub>1){
cut[x]=1;
ADD(++all,x);
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

while(1){
int z=q[t—1];
ADD(all,z);
if(z==y)break;
}
}
}Yelse if(low[x]>dfn[v[i]])low[x]=dfn[v[i]];
}
int main(){
for(i=1;i<=n;i++)if(!dfn[i]){
sub=0,tarjan(i,0);
if(t){
all++;
while(t)ADD(all,q[t—1]);
}

5.3.3 Dominator Tree

© 00 N O U b W N K

N NN NNNRRERREBERREBRB P B
0N WNRFGGWOWONOO®OAWNER O

TEPRIE S BERNEATA AITENL T, KEL S ¥ s Dominator Tree.
dfn[z]: x K] DFS J¥.

id[z]: DFS F5 x P24

gd[z]: DFS J¥% = ME Dominator Tree - [#% T 513K,

idom[z]: DFS 525  ME Dominator Tree b I55%,

sd(z]: DFS 75 « MU RE .

id[idom[dfn|z]]]: x HIELE R

#include<cstdio>
const int N=5010,M=200010;//&%, h%
int n,m,i,x,y,q[N],ans;
int gl[N],g2[N],gd[N],v[M*3+N],nxt[M*3+N],ed;
int cnt,dfn[N],id[N],fa[N],f[N],mn[N],sd[N],idom[N];
void add(int*g,int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}
int F(int x){
if(f[x]==x)return x;
int y=F(f[x]);
if(sd[mn[x]]>sd[mn[f[x]]])mn[x]=mn[f[x]];
return f[x]=y;
}
void dfs(int x){
id[dfn[x]=++cnt]=x;
for(int i=gl[x];i;i=nxt[i])if(!dfn[v[i]l])dfs(v[i]),faldfn[v[i]l]l]l=dfn[x];
}
void tarjan(int S){
int i,j,k,x;
for (cnt=0,i=1;i<=n;i++)gd[i]=dfn[i]=id[i]=fa[i]l=idom[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]1)F(k=dfn[v[j]]),sd[i]l=sd[i]<sd[mn[k]]?sd[i]:sd[mn[k]];
add(gd,sd[i],1);
for(j=gd[f[i]l=x=fal[ill;j;j=nxt[j]1)F(k=v[j]),idom[k]=sd[mn[k]]<x?mn[k]:x;
gd[x]1=0;
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26 }

27 for(i=2;i<=nj;add(gd,idom[i],7),i++)if(idom[i]!=sd[i])idom[i]=idom[idom[i]]};
28 |}

29 |1dnt main(){

30 while(~scanf (”%d%d”,&n,&m) ) {

31 for (ed=0,1i=1;i<=n;i++)gl[i]=g2[i]=0;

32 while(m—)scanf (”%d%d”,&x,&y) ,add(gl,x,y),add(g2,y,x);
33 tarjan(l);

34 }

35 |}

5.4 BEBSE

Gl0] AIEKE, G[1) NRE, G[2] N4isarIE, fli]) i BTfER) SCC.

1 |dnt G[3][N],NXT[3][M<<1],V[3][M<<1],ed,f[N],q[N],t,vis[N];

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

3 V[0][++ed]=y;NXT[0] [ed]=G[0] [x];G[0] [x]=ed;

4 V[1][ed]=x;NXT[1][ed]=G[1][y];G[1][y]=ed;

512

6 |void ADD(int x,int y){V[2][++ed]=y;NXT[2][ed]=G[2][x];G[2][x]=ed;}
7 |void dfsl(int x){

8 vis[x]=1;

9 for (int i=G[0][x];i;i=NXT[O][i])if(!vis[V[O][i]])dfs1(V[O][i]);
10 q[++t]=x;

11 |}

12 |void dfs2(int x,int y){

13 vis[x]=0,f[x]=y;

14 for(dint i=G[1][x];i;i=NXT[1][i])if(vis[V[1][i]11)dfs2(V[1]I[i],y);
15 |}

16 |1int main(){

17 for (t=0,i=1;i<=n;i++)if(!vis[i])dfs1i(i);

18 for(i=n;i;i—)if(vis[ql[il]l)dfs2(ql[il,q[i]);

19 for (ed=0,i=1;1i<=n;i++)for(j=G[0][1];];3=NXT[0][F])

20 if(FLi1!=FIV[0]1[jI11)ADD(F[i],fIV[OI[j1]);

21 |}

5.5 FTHARERENIF

A E: di][i] =inf, RJEH floyd, ans = min(d[i][:]).
RIHEh 2 20 3 A rii i/ NI T

1 |1dnt main(){

2 for(i=1;i<=n;i++)for(j=1;j<=n;j++)glil[jl=d[i][j]=1inf;

3 while(m—){

4 scanf (7%d%d%d” ,&x,&y ,&z) ;

5 if(z<gx]1lyD) glx][yl=gly][x]=d[x][yl=d[y][x]=z;

6 3

7 for (ans=1inf,k=1;k<=n;k++){

8 for (i=1;i<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[i][F]1=min(d[1][§],d[i][K]+d[KI[i]1);
10 }

11 |}
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5.6 2-SAT

w—HE 0 MR, TR, ARERENO0, i+n BEREAN 1, vis[i] £~ i
RIEANE . ERRMGS . N ERERER.

1 [int 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 |}

9 | bool solve(){

10 for(int i=1;i<=n;i++)if(!vis[i]&&!vis[i+n]){
11 t=0;

12 if(l1dfs(i)){

13 while(t)vis[q[t—]]=0;

14 if(!dfs(i+n))return 0;

15 }

16 }

17 return 1;

18 |}

AN RVE R IR I .

1 |dnt gq[N],t,f[N];bool vis[N];

2 |struct E{int v;E*nxt;}*g[N],*h[N],pool[N*4],*cur;

3 |1inline void add(int x,int y){

4 E*p=cur++;p—>v=y;p—>nxt=g[x];glx]=p;

5 p=cur++;p—>v=x;p—>nxt=h[y];h[y]=p;

6 |}

7 |void dfsl(int x){

8 vis[x]=1;

9 for (E*p=g[x];p;p=p—>nxt)if(!vis[p—>v])dfsl(p—>v);
10 q[++t]=x;

11 |}

12 |void dfs2(int x,int y){

13 vis[x]=0,f[x]=y;

14 for (E*p=h[x];p;p=p—>nxt)if(vis[p—>v])dfs2(p—>v,y);
15 |}

16 |1int main(){

17 for (cur=pool,i=0;i<=n+n;i++)g[i]l=h[i]=NULL,vis[i]=0;
18 addedge;

19 int 0=0;

20 for (t=0,i=1;i<=n+n;i++)if(!vis[i])dfs1(i);

21 for(i=t;i;i—)if(vis[q[il])dfs2(q[i],++0);

22 for(i=1;i<=n;i++)if(f[i]==f[i+n])return;

23 for(i=1;i<=n;i++)printf(”%d\n”,f[i]<f[i+n]?2i+n:i);
24 |}

5.7 FEERIHRFS

—A LA E RO R E S E I E R KR T 3 AR — .
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SLERTTEAEIRZ 2R B R GRS A s G OSSR Bt A

[, e SRV ER S AR AT IR IR B Ak, B R BT AR i N s Bk

MSTER IR, PR I RS R A FOAARAR, B S SRR R A ATAE S et ik .

4 K n AR om KIAIGEE, SRIERRD S RE U, ERHAZERAL. Na

FERTRSESRM BRI H1. BT I B BABIRAL, IR E O((n 4 m)logn).

1 |dnt i,j,k,col[N],ans;bool vis[N];

2 [int main(){

3 for(i=n;i;i—){

4 for (k=0,j=1;j<=n;j++)if(!vis[jl&&col[j]>=col[k])k=7];

5 for (vis[kl=1,j=gl[k];j;j=nxt[j1)if(!vis[v[j1])if(++collv[jll>ans)ans=collv[j]];
6 }

7 printf(”%d”,ans+1);

8

}

5.8 mAMH

5.8.1 &

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

2 |1dnt 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++]=f[tot][]];
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[i]1[j]1)f[1][k++]=7;
20 printf(”%d”,ans);

21 |}

5.8.2 FEHLZ L

0 N o b~ W N R

int T,n,m,i,j,k,g[NJ[N],a[N],del[N],ans,fin[N];
void solve(){
for(i=0;i<n;i++)del[i]=0;
for(k=i=0;i<n;i++)if(!del[1]) for(k++,j=i+1;j<n;j++)if(!glalill[aljl])del[]j]l=1;
if(k>ans)for(ans=k,i=j=0;i<n;i++)if(!del[i])fin[j++]=a[i];
}
int main(){
scanf (”%d%d” ,&n,&m) ;
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9 for (i=0;i<n;i++)ali]=1;

10 while(m—)scanf (”%d%d”,&i,&j) ,g[i]1[jl=g[jl1[i]1=1;

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

5.8.3 MM ERAHAITH

1 | typedef unsigned long long ULL;

2 |1dnt ctz(ULL s){return s?__builtin_ctzll(s):64;}

3| J/BEIORMSIAR, NEROFFES, AHMERRIX A AL

4 |void BronKerbosch(const vector<ULL>&g,ULL cur,ULL allow,ULL forbid){

5 if(allow==0&&forbid==0){cout<<cur<<endl;return;}

6 if(allow==0)return false;

7 int pivot=ctz(allow|forbid);

8 ULL z=allow&~g[pivot];

9 for(size_t u=ctz(z);u<g.size();u+=ctz(z>>(u+l))+1){
10 BronKerbosch(g,cur| (1ULL<<u),allow&g[u],forbid&gl[ul);
11 allow”r=1ULL<<u; forbid|=1ULL<<u;

12 }

13 return false;

14 |}

15 |void max_clique(){

16 vector<ULL>g(n,0);

17 for(int i=0;i<n;++i)g[i]=(1ULL<<n)—1—(1ULL<<7);
18 for (int i=0;i<n;++i)for(auto &j:G[i])g[i]*=1ULL<<];
19 BronKerbosch(g,0, (1ULL<<n)—1,0);

20 |}

21 | //BCHBCR, ORIV, LT

22 |int G[MAXN][MAXN],all[MAXN][MAXN],n,m;

23 |1dint S,some[MAXN][MAXN],none[MAXN][MAXN];

24 |void dfs(int d,int an,int sn,int nn){

25 S+=sn==0&&Nn==0;

26 int u=sn>0?some[d][0]:none[d][0];

27 for(int i=0;i<sn;++i){

28 int v=some[d][1];if(G[u][v])continue;

29 int tsn=0,tnn=0;

30 for (int j=0;j<an;++j)all[d+1][jl=all[d][]j];
31 all[d+1][an]=v;

32 for(int j=0;j<sn;++j)if(G[v][some[d][j]])some[d+1][tsn++]=some[d][j]};
33 for (int j=0;j<nn;++j)if(G[v][none[d][j]])none[d+1][tnn++]=none[d][j];
34 dfs(d+1,an+1,tsn,tnn);

35 some[d][i]=0;none[d] [nn++]=v;

36 }

37 |}

38 |void solve(){

39 S=0;

40 for(int i=0;i<n;++i)some[0][i]=1+1;

41 dfs(0,0,n,0);

42 |}

5.9 ERAMIZEMRENEE
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1 [int T,n,i,k,m,x,y,ans,q[N],t,loc[N],del[N],have;

2 |1dint main(){

3 for (T=1000;T;T—){

4 for (have=0,t=n,i=1;i<=n;i++)q[i]=loc[i]=17,del[i]=0;
5 while(t){

6 y=q[x=std::rand()%t+1],loc[q[x]=q[t—]]=Xx,have++;
7 for (p=glyl;p;p=p—>nxt)if(!del[p—>v])del[p—>v]=1,x=loc[p—>v],loc[q[x]=q[t—]1]=x;
8 }

9 if (have>ans)ans=have;

10 }

11 printf(”%d”,ans);

12 |}

5.10 ERHARERG
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5.12 ®)FFIEE

1 |bool find(int x){

2 for(int i=g[x];i;i=nxt[i])if(!b[v[i]l]){
3 b[v[il]l=1;

4 Af(UFLv[il] || find(flv[il]l))return f[v[ill=x,1;
5 }

6 return 0;

[

8 |1int main(){

9 | for(3=13i<=m;j++)flj]=0;

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

11 for(j=1;j<=m;j++)b[j]=0;

12 if(find(i))ans++;

13 }

14 |}

5.12.1 o EFHEFH/NLE

56 FH 80 28 R SESR R ILRS, 2R JE WNBIRZE B R s, 220 /MR UL, HAES
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1 |bool find(int x){

2 for(int i=1;i<=n;i++)if(!v[i]&&g[x]1[i]){
3 v[i]=1;

4 Af(UFLi1] | find(f[i]))return f[il=x,1;
5 }

6 return 0;
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

}
bool find2(int x){
for (int i=1;i<=n;i++)if(!v[il&&g[x][i]1){
v[il=1;
if(f[i]==S||f[i]1>S&&find2(f[i]))return f[i]l=x,1;
}
return 0;
}
int main(){
for (i=1;i<=n;i++){
for(j=1;j<=n;j++)v[j]=0;
if(!find(i))return puts(”NIE”),0;
}
puts (”TAK”);
for (S=1;S<=n;S++){
for(j=1;j<=n;j++)v[j]=0;
find2(S);
for(j=1;j<=n;j++)if(f[j]1==S)printf(?%d\n”,j);

5.13 Hall EI&
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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,7,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=g[s];gls]l=p;
p=cur++;p—>t=s;p—>f=0;p—>nxt=g[t];gltl=p;
gls]—>pair=g[t];glt]l—>pair=gls];
}
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[v1]))h[S]=T;
gap[++h[v]]++;d[v]=g[V];
return rec;
}
int main(){
S=n+1,T=S+1;
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23
24
25
26
27

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;i<=T;i++)d[i]=g[i];
while(h[S]<T)maxflow+=sap(S,inf);

5.14.2 LFTRERLCWER
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const int N=110,inf=~0U>>2;
int n,m,i,j,w,t,S,T,SS,TT,h[N],gap[N],maxflow,sum,in[N],id[N];
struct edge{int t,f;edge*nxt,*pair;}*g[N],*d[N];
void add(int s,int t,int f){
edge *p=new(edge) ;p—>t=t;p—>f=f;p—>nxt=g[s];gls]l=p;
p=new(edge) ;p—>t=s;p—>f=0;p—>nxt=g[t];
gltl=p;glsl—>pair=g[tl;gltl-—>pair=gls];
}
int sap(int v,int flow,int S,int T){
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),S,T);
p—>f—=ret;p—>pair—>f+=ret;d[v]=p;
if((rec+=ret)==flow)return flow;
}
dlv]l=glv];
if(!(——gapl[h[v]]))h[S]=TT;
gap[++h[v]]++;
return rec;
}
int main(){
scanf (”%d%d%d%d” ,&n,&m,&S,&T) ;
for(i=1;i<=n;i++)id[i]=1;
swap (id[S],id[n—1]),swap(id[T],id[n]);
S=n—1,T=S+1,SS=T+1,TT=SS+1;add(T,S,inf);
while(m—){
scanf (7%d%d%d%d” ,&1i,&]j ,8&w,&t) ;
i=1d[i],j=1d[]];
if(t)in[i]l—=w,in[jl+=w;else add(i,j,w);
}
for (i=1;i<=TT;i++)if(in[i1]>0)sum+=in[i],add(SS,i,in[i]);else add(i,TT,—in[i]);
for(gap[i1=0]=TT;i++<TT;)d[i]=g[i];
while(h[SS]<TT)maxflow+=sap(SS,inf,SS,TT);
if(sum!=maxflow)return puts(”-1”),0;
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36
37
38
39
40

for (maxflow=1i=0;i<=TT;i++)d[i]=g[i],h[i]=gap[i]=0;
gap[0]=TT;

while(h[S]<TT)maxflow+=sap(S,inf,S,T);
printf(”%d”,maxflow) ;

5.14.3 ZHRER
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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)({
ul++t]=x;v[tl=y;c[t]l=z;co[t]=zo;nxt[t]=g[x];g[x]=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]=1inf,in[i]=0;
d[S]=0;in[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[i]+d[x];flv[ill=i;
if(lin[v[i]]){
in[v[i]l]=1;
if(dlv[i]]l<d[q[1]11)q[—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]l—=tmp,c[f[i] A1]+=tmp;
}
printf(”%d”,ans);

}

5.14.4 SEAERHIERHE
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5.15 w/\FE

1 | const 1int N=10050,M=50050,inf=0x7fffffff;
2 |struct DMST{
3 int n,size,pre[N],id[N],vis[N],in[N];
4 struct EDGE{
5 int u,v,cost;
6 EDGE() {}
7 EDGE (int a,int b,int c):u(a),v(b),cost(c){}
8 YEIM];
9 void init(int _n){n=_n,size=0;}
10 void add(int u,int v,int w){E[size++]=EDGE(u,v,w);?}
11 int dmst(int root){
12 int u,v,cnt,ret=0;
13 while(1){
14 for(int i=0;i<n;i++)in[i]=inf;
15 for(int i=0;i<size;i++){
16 u=E[i].u,v=E[i].v;
17 if(E[1].cost<in[v]&&u!=v){
18 pre[v]=u,in[v]=E[i].cost;
19 if (u==root)RO0T=1;
20 }
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]=1i,v=pre[v];
28 if(v!=root&&id[v]==—1){
29 for (u=pre[v];u!=vju=pre[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[i].v,i<size;i++){
36 E[i].u=id[E[i].u],E[i].v=id[E[i].Vv];
37 if(E[i].u!=E[i].Vv)E[i].cost—=in[Vv];
38 }
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39
40
41
42
43
44
45
46
47
48
49

n=cnt,root=1id[root];
}
return ret;
}
15
void variable(int &cost,int &root){//Variable Root
for(int i=0;i<n;i++)G.add(st,i,tot);//st=n,tot=sum of Edge Wight+1
int ans=G.dmst(st);
if(ans==—1| |ans—tot>tot)return;//No solution
cost=ans—tot,root=RO0T—m;

5.15.1 MHEAR
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const int N=1010,inf=1e9;
int edmonds(int n,int G[][N],int pre[]){
static int vis[N][N],1[N],p[N];
int m=n,cnt,ret=0,1,j,k;
for (i=0;i<n;++i)1[i]=1;
do{
memset(vis,0,sizeof(vis));
memset(p,0xff,sizeof(p));
cnt=m;
for (i=0;i<m;++i)vis[i][i]=1;
for (i=0;i<ent;++i)if(1[i]==1&&pre[i]!=—1){
for(j=0;j<m;++3)
if(1[j1==78&&1!=3j&&G[jI1[1]1<inf&&(p[i]==—1||G[j1[i1<G[p[i11[i1))p[il=];
if((pre[i]l=p[i]l)==—1)return —1;//no solution
if(vis[i]1lp[il11){
for (j=0;j<=m;++3)G[j1[m]=G[m] [j]=inf;
for (k=1i;1[k]!=m;1[k]=m,k=p[k])for(j=0;j<m;++j)if(1[jl==7){
if(G[J1[k]-G[p[k11[kI<G[j1[m])G[3]1[mI=G[j][k]-G[p[k]11[kl;
if(GLkI[J1<GImI[31)GImI[F1=G[kI[]];
}
vis[m] [m]=1;1[m]=m;m++;
}
for(j=0;j<m;++j)if(vis[i][j])for(k=p[i];k!=—18&&1[k]==k; k=p[k])vis[k][j]=1;
}
Jwhile(cnt<m);
for (;m—>n;pre[k]l=pre[m])for(i=0;i<m;++i)if(L[i]==m){
for (j=0;j<m;++]j)if(pre[jl==m&&G[i]1[j1==G[m][j])pre[jI=1;
if(Glpre[m]][m]==G[pre[m]]1[i]1-G[pre[i]1]1[il)k=1i;
}
for (i=0;i<n;++i)if(pre[i]!=—1)ret+=G[pre[i]][i];
return ret;
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#include<iostream>
#include<cstdio>
#include<cstdlib>
#include<cstring>
#include<algorithm>
#include<cmath>
#include<queue>
#include<vector>
#define fortodo(i,f,t) for(i=(f);i<=(t);i++)
using namespace std;
typedef long long 11;
const int NEED_WAYS=1;
struct Info{
int sig;
11 cost,used;
Info*compn[2];
Info(O{}
Info(1ll cost){
sig=0;
compn[0@]=compn[1]=NULL;
this—>cost=cost;
used=0;
}
Info(bool 1isBothPosi,Info*compn®,Info*compnl) {
sig=1isBothPosi?1l:—1;
compn[0@]=compn@;
compn[1l]=compnl;
cost=compn[0]—>cost+sig*compn[l]—>cost;
used=0;
}
void set(bool isBothPosi,Info*compn®,Info*compnl){
sig=isBothPosi?1l:-1;
compn[0@]=compn@;
compn[1l]=compnl;
cost=compn[0]—>cost+sig*compn[1l]—>cost;
used=0;
}
void pick(){used++;}
void inhr(){
if(sig){
compn[0@]—>used+=used;
compn[1l]—>used+=sig*used;
used=0;

}
}pool[10000000],*wkcpool;
Info emptyInfo(0);
vector<Info*>derived;
Info*Add(Info*a,Info*b) {

if(a==&emptyInfo)return b;

if(b==&emptyInfo)return a;

Info*nxt=wkcpool++;

nxt—>set(1l,a,b);
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54 derived.push_back(nxt);

55 return nxt;

56 |}

57 | Info*Sub(Info*a,Info*b){

58 if (b==&emptyInfo)return a;
59 Info*nxt=wkcpool++;

60 nxt—>set(0,a,b);

61 derived.push_back(nxt);

62 return nxt;

63 |}

64 |struct Leftist{

65 Leftist*s[2];

66 pair<Info*,1ll>val;

67 Info*Mask;

68 11 Dist;

69 Leftist(pair<Info*,ll>nval=pair<Info*, 11> (&emptyInfo,0)){

70 s[0]=s[1]=NULL;

71 Dist=1;

72 val=nval;

73 Mask=&emptyInfo;

74 }

75 11 Key(){return val.first—>cost;}
76 |}

77 |11 dist(Leftist*cur){return cur?cur—>Dist:0;}

78 |void Push(Leftist*cur){

79 if(cur—>s[0])cur—>s[0]—>Mask=Add (cur—>s[0]—>Mask,cur—>Mask) ;
80 if(cur—>s[1])cur—>s[1]—>Mask=Add (cur—>s[1]—>Mask,cur—>Mask) ;
81 cur—>val.first=Sub(cur—>val.first,cur—>Mask);

82 cur—>Mask=&emptyInfo;

83 |}

84 |Leftist*Merge(Leftist*l,Leftist*r){

85 if(l==NULL)return r;

86 if(r==NULL)return 1;

87 Push (1) ;Push(r);

88 if (l—>Key () >r—>Key () )swap(l,r);

89 1-—>s[1]=Merge(l—>s[1],r);

90 if(dist(1l-—>s[0])<dist(1->s[1]))swap(l—>s[0],1-—>s[1]);

91 1—>Dist=dist(l—>s[1])+1;

92 return 1;

93 |}

94 |pair<Info*,l1>Extract(Leftist*&cur){

95 Push(cur);

96 pair<Info*,ll>ret=cur—>val;

97 cur=Merge (cur—>s[0],cur—>s[1]);
98 return ret;

99 |}

100 |const int MAXN=1000010,MAXM=1001010;

101 |1int N,M;

102 |Leftist*heap[MAXN],listpool[MAXM],*curlist;

103 |struct UFS{

104 int F[MAXN];

105 void Init(){int i;fortodo(i,1,N)F[i]=1;}

106 int Find(int x){return F[x]=F[x]==x?x:Find(F[x]);}
107 void Union(int x,int y){F[Find(y)]=Find(x);}
108 bool Cnx(int x,int y){return Find(x)==Find(y);}
109 |}

110 |UFS weak,strong;
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111 |priority_queue<int,vector<int>,greater<int> >activeStrong;

112 |bool inside[MAXN];
113 |dinline void actins(int x){

114 if(inside[x])return;
115 inside[x]=1;

116 activeStrong.push(x);
117 |}

118 |void Join(int u,int v){
119 strong.Union(u,v);

120 heap[u]=Merge (heap[u],heap[v]);
121 heap[v]=NULL;

122 actins(u);

123 |}

124 |Info baseInfo[MAXM],*prevCost[MAXN];
125 |1dnt pre[MAXN];

126 |11 Ans;

127 | bool Connected(){

128 int 1;

129 fortodo(i,1,N)if(!weak.Cnx(1,7))return 0;
130 return 1;

131 |}

132 |inline void addedge(int u,int v,11 w){
133 M++;

134 baseInfo[M]=Info(w);

135 if(v==1)return;

136 Leftist*p=curlist++;

137 p—>s[0]=p—>s[1]=NULL;

138 p—>Dist=1;

139 p—>val=make_pair (&baseInfo[M],u);
140 p—>Mask=&emptyInfo;

141 heap[v]=Merge(heap[v],p);

142 |}
143 |void solve(){
144 int i,wkc;

145 scanf (”%d%d” ,&N,&wkc) ;
146 wkcpool=pool;

147 M=0;

148 derived.clear();

149 curlist=1listpool;

150 fortodo(i,1,N){

151 heap[i]=NULL;

152 pre[i]=0;

153 prevCost[i]=NULL;

154 inside[i]=0;

155 }

156 while (wkc—){

157 int x,y,z;

158 scanf (”%d%d%d” ,&x,&y,&z) ;
159 addedge (x,y,z);

160 }

161 while(!activeStrong.empty())activeStrong.pop();
162 fortodo(i,2,N)actins(i);

163 weak.Init();

164 strong.Init();

165 Ans=0;

166 while(!activeStrong.empty()){

167 int sO=activeStrong.top();
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168 if(heap[s0]==NULL){

169 activeStrong.pop();

170 continue;

171 1

172 pair<Info*,ll>pdi=Extract(heap[s0]);

173 int S=strong.Find(pdi.second);

174 if(S==s0)continue;

175 if(!weak.Cnx(pdi.second,s0)){

176 pre[s0]=pdi.second;

177 prevCost[sO@]=pdi.first;

178 Ans+=pdi.first—>cost;

179 pdi.first—>pick();

180 weak.Union(pdi.second,s0);

181 activeStrong.pop();

182 continue;

183 }

184 vector<int>LIZ;

185 LIZ.clear();

186 LIZ.push_back(strong.Find(pdi.second));

187 while(LIZ.back() !=s0)LIZ.push_back(strong.Find(pre[LIZ.back()]));
188 Ans+=pdi.first—>cost;

189 pdi.first—>pick();

190 if(heap[s0])heap[s0]—>Mask=Add (heap[s0]—>Mask,pdi.first);
191 int SZ=LIZ.size();

192 fortodo(i,0,SZ—-2)if(heap[LIZ[i]])

193 heap[LIZ[1i]]—>Mask=Add (heap[LIZ[i]]—>Mask,prevCost[LIZ[1i]]);
194 fortodo(i,0,5Z—2)Join(s0, LIZ[i]);

195 }

196 if(!Connected()){

197 puts(”NO0”);

198 return;

199 }

200 puts(”YES”);

201 printf(?%1lld\n”,Ans);

202 if (NEED_WAYS) {

203 vector<int>VI;

204 VI.clear();

205 for (vector<Info*>::reverse_iterator rit=derived.rbegin();rit!=derived.rend();rit++)
206 (*rit)—>inhr();

207 int cnt=0;

208 fortodo(i,1,M)if(baseInfo[i].used&&baseInfo[i].cost){
209 VI.push_back(i);

210 cnt++;

211 }

212 fortodo(i,0,cnt—1)printf(?%d\n”,VI[i]);//HNRIH 1514

213 }

214 for (vector<Info*>::reverse_iterator rit=derived.rbegin();rit!=derived.rend();rit++)
215 delete*rit;

216 |}

5.16 HEIEEE
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5.17 —R%E&KITE

FIFAER SR 5 A 0 TFIRH n A SRR B ORILAS, I (a5 24 O(n?).
mate[] ABCHESS SG 5, BCAULEC BRSO -1
NG B K n BB LR G, iR BIVLE S0 IR ret.

1 | #include<cstdio>

2 | #include<cstring>

3 | #include<algorithm>

4 | #include<vector>

5 | #include<queue>

6 |using namespace std;

7 |const int N=510;

8 |int n,m,x,y;vector<int>g[N];

9 | namespace Blossom{

10 |1dint mate[N],n,ret,nxt[N],f[N],mark[N],vis[N],t;queue<int>Q;
11 |int F(int x){return x==f[x]?x:f[x]=F(f[x]);}

12 |void merge(int a,int b){f[F(a)]=F(b);}

13 |1int lca(int x,int y){

14 for (t++;;swap(x,y))if(~x){

15 if(vis[x=F(x)]==t)return x;vis[x]=t;

16 x=mate[x]!=—1?nxt[mate[x]]:—1;

17 }

18 |}

19 |void group(int a,int p){

20 for(int b,c;a!=p;merge(a,b),merge(b,c),a=c){
21 b=mate[a],c=nxt[b];

22 if(F(c)!=p)nxt[c]=b;

23 if(mark[b]==2)mark[b]=1,Q.push(b);

24 if(mark[c]==2)mark[c]=1,Q.push(c);

25 }

26 |}

27 |void aug(int s,const vector<int>G[]){

28 for (int i=0;i<n;++i)nxt[i]=vis[i]=—1,f[i]=1,mark[i]=0;
29 while(!Q.empty())Q.pop();Q.push(s);mark[s]=1;
30 while(mate[s]==—1&&!Q.empty()){
31 int x=Q.front();Q.pop();
32 for(int i=0,y;i<(int)G[x].size();++i){
33 if((y=G[x][i]) !=mate[x]&&F(x) !=F(y)&mark[y]!=2){
34 if(mark[y]==1){
35 int p=lca(x,y);
36 if(F(x)!=p)nxt[x]=y;
37 if(F(y) !=p)nxtlyl=x;

38 group(x,p),group(y,p);
39 }else if(mate[y]==—1){
40 nxt[y]l=x;
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for(int j=y,k,l;~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);
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 (7%d%d” ,&n,&m) ;

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

Blossom: :solve(n,g);

}

5.18 ERYLERT

RIE Lzt et g[)[] ARBIERERE, FEBCAH RABUEN inf. IRl pair, FLaxgixt ol e
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const int MAXN = 1000, inf = 1e9;
void floyd(int n, int g[][MAXN], int d[][MAXN]) {
for (int i = 0; i < n; ++i) {
for (dint j 0; j < n; ++j) {
d[i103] = gl[i1[j];
}

}
for (int k = 0; k < n; ++k) {
for (int i = 0; i < n; ++i) {
for (int j = 0; j < n; ++j) {
d[i1[j] = std::imin(d[i]1[j], d[i1[k] + d[k][j1);
}

}
std::pair<int, int> KarivHakimi(int n, 1int g[][MAXN]) {
static int rk[MAXN][MAXN], d[MAXN][MAXN];
double dsl1 = 0, ds2 = 0;
floyd(n, g, d);
for (int i = 0; i < n; ++i) {
for (int j = 0; j < n; ++j) rk[i][3] = J;
std::sort(rk[i], rk[i] + n, [&](int a, int b) {
return d[i][a] < d[i][b];
s
}

int ret = inf, s1 = -1, s2 = —1;
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for (int u = 0; u < n; ++u) {
if (d[u][rk[u]l[n — 1]] * 2 < ret) {
ret = dfu][rk[u]l[n — 1]] * 2;
sl = s2 = u;
dsl = ds2 = 0;
}
for (int v = 0; v < n; ++v) {
if (glul[v] == inf) continue;
for (int k =n—1, i = n—2; 1> 0; —i) {
if (d[v][rk[ul[i1] > d[v]l[rk[ul[k]]) {
int tmp = d[ul[rk[ul[i]] + d[v]l[rk[ul[k]] + glullv];
if (tmp < ret) {
ret = tmp;
sl = u, s2 = v;
dsl = 0.5 * tmp — d[u][rk[u]l[i]];

ds2 = gl[u][v] — ds1;
}
k = 1;
}
}
}
}
return std::make_pair(sl, s2);

}

From Hangzhou Dianzi University

.19 Hopcroft

#include<iostream>
using namespace std;
namespace Hopcroft{
const int N=100010,M=200010; / /& A KM 5N H
int cnt,pos[N],neg[N];//pos[ 1AM s FTUCHES S FIA M S w5, MOTFas
//neg[1R2Z, A VLHS SN R 8 s -1
[ JEENTEASEAE 0 M S EAM AL Re [T, RIFIVCH S0 EE ent
//2ZZO0(sqrt(n)*m)
int 1x[N],ly[N],q[N],n,g[N],v[M],nxt[M],ed;
void init(int _n){n=_n;for(int i=ed=0;i<n;i++)g[i]=0;}
void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;?}
bool dfs(int x){
int c=1x[x]+1,y=1x[x]=—1;
for (int i=g[x];i;i=nxt[i])if(ly[y=v[i]l]l==c){
lylyl=—1;
if(~negl[yl&&!dfs(negl[y]))continue;
pos[neglyl=x]=y;
return 1;
}
return 0;
}
int work(){
int i,x,y;
fill(pos,pos+n,—1);fill(neg,neg+n,—1);
for (x=cnt=0;x<n;x++)for(i=g[x];i;i=nxt[i]){
if(~neg[y=v[i]])continue;
pos[neglyl=x]=y;
cnt++;
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29 break;
30 }
31 while(1){
32 int h=0,t=0,0k=0;
33 fill(lx, lx+n,—1),fill(ly, ly+n,—1);
34 for (x=0;x<n;x++)if(pos[x]<0)Ix[q[t++]=x]=0;
35 while(h!=t){
36 for (i=g[x=q[h++]];i;i=nxt[i]){
37 if(~ly[y=v[i]])continue;
38 ly[yl=1+1x[x]};
39 if(~neg[y]&&~1x[negl[y]])continue;
40 if(~negly])x[q[t++]=negly]l]l=1+1y[y];else ok=1;
41 }
42 }
43 if(lok)return cnt;
44 for (x=0;x<n;x++)if(pos[x]<0&&dfs(x))cnt++;
45 }
46 |}
47 |}
5.20 KM
Foil nl SR Lonl, 38 nr AN Lonr, B RAERANTHN add(z,y, 2) RoARE 2, £ yo
BRI ans NBKIBO, ki) FoR/20H | D AILRATLIA, 0 For IR,
KA, NOT=0; &AM, NOT=-1LL*N*M.
1 | const int N=405,M=1000000010;
2 |const 11 NOT=—1LL*N*M,INF=3LL*N*M;
3 |int n,nl,nr,m,z,py,x,y,i,j,p, Lk[N],pre[N];
4 | bool vy[N];
5 |11 x[N],ly[N],d,w[N][N],s1k[N],ans;
6 |void add(int x,int y,ll z){if(w[y][x]<z)wly]l[x]=z;}
7 |dint main(){
8 scanf (”%d%d%d” ,&nl,&nr,&m) ;
9 n=max(nl,nr);
10 for (i=0;i<=n;i++)lk[i]=pre[il=lx[i]=1y[i]=s1k[i]=0;
11 for (i=0;1i<=n;i++)for(j=0;j<=n;j++)w[i][j]=NOT;
12 while(m—)scanf (”%d%d%d” ,&x ,&y ,&z) ,add (x,y,z);
13 for(i=1ji<=nji++)for(j=1;j<=n;j++)Ix[i]=max(Ix[i]1,wl[i1[3]1);
14 for(i=1;i<=n;i++){
15 for(j=1;j<=n;j++)slk[j]I=INF,vy[j]=0;
16 for (Lk[py=01=1;1k[py];py=p){
17 vy[pyl=1;d=INF;x=1k[py];
18 for(y=1;y<=n;y++)if(lvy[yD{
19 if (Ix[x]+1y [yl-w[x] [yl<slklyl)slklyl=1x[x]+1ly [yl-w[x][y],prelyl=py;
20 if(slk[yl<d)d=slk[y]l,p=y;
21 }
22 for (y=0;y<=njy++)if(vy[y]) Ix[1k[yl]l—-=d,ly[y]+=d;else slk[y]—=d;
23 }
24 for (;py;py=prelpy])lklpy]l=1lk[pre[pyl];
25 }
26 for (ans=0,i=1;i<=n;i++){
27 ans+=1x[i]+ly[i];
28 if(w[lk[i]][1]==NOT)ans—=NOT;
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29 }

30 printf(”%1lld\n”,ans);

31 for(i=1;i<=nl;i++)printf(?%d ”,w[lk[i]]1[i]!=NOT?1k[i]:0);
32 |}

5.21 SRERTIFEGETIE R

N N A RBIZEEE, TR i — S LUE VR AR R TR R A, I R
O(N?).

1 | #include<cstdio>

2 | #define N 2010

3 |int n,i,j,x,q[N],h,t,f[N],nxt[N],d[N],rk[N],go[N];bool g[N][N],v[N],G[N][N];
4 | namespace Hamiltonian{

5 |int n,m,i,j,k,0,a[N],nxt[N],q[N],tmp[N];bool g[N][N];
6 |void 1init(){n=0;}

7 |void add(int x){a[++n]=x;}

8 |void solve(){

9 | for(i=lji<=n;i++)for(j=1;j<=n;j++)glil[j]1=::glali]1][ali]];
10 for(i=1;i<=n;i++)nxt[i]=0;

11 for (o=1i=1;i<=n;i++)if(i!=0){

12 if(g[illo])nxt[i]=0,0=1;

13 else{

14 for (j=o;nxt[jl&&glnxt[§11[1];i=nxt[§]);
15 nxt[i]=nxt[j];

16 nxt[jl=1;

17 }

18 }

19 for(i=1,j=o0;i<=n;i++,j=nxt[j]1)ql[i]l=7;

20 for(j=n;j>1&&!glq[j11[q[1]1];3—);

21 while(j<n){

22 for(i=1;i<=j;i++)if(glqlj+11]1[q[i]])break;
23 if(i<=j){

24 for (m=0,k=1;k<=j;k++)tmp[++m]=q[Kk];

25 for (k=1;k<i;k++)tmp[++m]=q[k];

26 for (k=1;k<=m;k++)q[k]=tmp[k];

27 jt+;

28 continue;

29 }

30 for(i=j+2;;i++){

31 for (k=1;k<=j;k++)if(glq[1]][q[k]])break;
32 if (k<=j)break;

33 }

34 for (m=0,o0=k;o<=j;o0++)tmp[++m]=q[o];

35 for (o=1;0<k;o++)tmp[++m]=q[o];

36 for (o=1j;0<=mj;o++)q[o]=tmp[o];

37 j=1;

38 }

39 for(i=1;i<n;i++)::nxt[alq[il]l]l=alql[i+1]];

40 tinxtlalqln]]ll=alq[1]];

41 |}

42 |}

43 |void dfsl(int x){

44 v[x]=1;

45 for(int i=1;i<=n;i++)if(!v[i]&&g[x][i])dfs1(i);
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46 q[++t]=x;

47 |}

48 |void dfs2(int x,int y){

49 v[x]=0,f[x]=y;

50 Hamiltonian::add(x);

51 for(int i=1;i<=n;i++)if(v[i]&&g[i][x])dfs2(i,y);

52 |}

53 |inline void work(int x){

54 int i

55 for (t=0,i=1;i<=n;i++)v[i]=0;

56 while(x) {

57 while(!v[x])v[q[++t]=x]=1,x=nxt[x];
58 x=go[x];

59 }

60 write(t);

61 for(i=1;i<=t;i++)*ou++=" ’,write(q[i]);
62 *ou++="\n’;

63 |}

64 [Hdnt main(){

65 read(n);

66 for(i=1;i<=n;i++)for(j=1;j<=n;j++)read(glil[jl);
67 for (i=1;i<=n;i++)if(!v[i])dfs1l(i);

68 for(i=t;i;i—)if(v[q[il]){

69 Hamiltonian::init();
70 dfs2(qli1,q011);

71 Hamiltonian::solve();
72 }

73 for (i=1;i<=n;i++)for(j=1;j<=n;j++)if(f[i]1!=F[j1&&g[i1[F1)GIFIIII[F[j11=1;

74 for (i=1;i<=n;i++)for(j=1;j<=n;j++)if(GLII1[F1)d[j]1++;

75 for (t=0,h=1i=1;i<=n;i++)if(f[1]==18&&!d[i])q[++t]=1;

76 while(h<=t) for(x=q[h++],i=1;i<=n;i++)if(G[x][1]1)if(! (—d[i]))q[++t]=1;

77 for(i=1;i<=t;i++)rk[q[i]l]=1;

78 for(i=1;i<=n;i++)for(j=1;j<=n;j++)if(g[i][jI1&&rk[f[j]1]1==rk[f[i]1]1+1){go[i]=]j;break;}
79 for(i=1;i<=n;i++)work(i);

80 |}

5.22 w/INEIFIE

P & 75 R B/ DRI BRI
R RS (A TERL) FREEE)E, TEAER— SCC Hipii .
FIWTIL R A /N EIR 3L
fE b —f Al b, EE A S fEF— SCC, H#Z& s T fE[F— SCC.

5.23 ZrEIRECHIE

5.23.1 xHS5

R s B e AR K ULEE P Y AL

REERE N RKILE, Mo N FGEHE SRR G A —E AL,

B B LM AL A AL

ReVLECia NAAEZE, ARILECO M ZE B4, IS RILEC =145 DES 21 ULAC Rl A2
R R

75



ACM-ICPC F¥ify 2 3

5.23.2 Xx§hh

REAER N KILE, KULECIANA R, RIRIDNERIAL, Kl SCC.

X F—4k14:

AT AL, A WS AT SCC, MZERTRECE, 15
HEALT HATILACH, 2% P S AL T A — SCC, MW RELE, 5 W46 EATE .

5.24 BhESHHINE

e —A n DRIELFAE, m KR, R AN, Git DN 2

M. O(mlogm).

O 0 N O U b WN K

A DDA W W WWWWWWWWNDNNNNDNDNDNDNNNRERERERERFERFERRPRRFR BB
N P © O o N O 00 WNEFEF OO WNOO W PDWNREOOOWNOOGPMAWNDNLEREO

typedef pair<int,int>P;

const int N=100010,M=100010,K=19;
int n,m,i,ans[M];

bool use[M],ex[M],cut[M],vis[N];

int g[N],v[M<<1],w[M<<1],nxt[M<<1],ed,f[N],dfn[N],Low[N],num,from[N];

int G[N],V[N<<1],W[N<<1],NXT[N<<1],ED,id[N],sum[N],vip[N];
int O,ce,all,pos[M],q[K][M];
map<P,int>T;
struct E{
int x,y,w;
EQ{}
E(int _x,int _y,int _w){x=_x,y=_y,w=_w;}
YelKI[MT;
inline int ask(int x,int y){
if(x==y)return 0;
if(x>y)swap(x,y);
int&t=T[P(x,y)];
if(!t)e[0] [t=++ce]=E(x,y,0);
return t;

}

inline void add(int x,int y,int z){v[++ed]=y;w[ed]=z;nxt[ed]=g[x];glx]=ed;}
inline void ADD(int x,int y,int z){V[++ED]=y;W[ED]=z;NXT[ED]=G[x];G[x]=ED;}

void tarjan(int x){
dfn[x]=low[x]=++num;
for(int i=g[x];i;i=nxt[i])if(!dfn[v[i]l]){
flv[ill=w[i],tarjan(v[i]);
if(low[x]>low[v[i]])low[x]=Tlow[Vv[i]];
Yelse if(f[x]!=w[i]l&&low[x]>dfn[v[i]])low[x]=dfn[v[il];
if(f[x]&&low[x]==dfn[x])cut[f[x]]=1;

}
void dfs(int x,int y){

from[x]=y;

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

inline void newedge(int x,int y,int w){all-=w;e[0][++cel=E(Xx,y,w);}
void compress(int x,int y){
int d=0;
vis[x]=1;
for(dint i=G[x];i;i=NXT[i]){
int u=V[i];
if(u==y)continue;
sumful=sum[x]+W[i];
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compress(u,x) ;
if(!id[u])continue;
d++;
id[x]A=1id[u];
}
if(d>1)vip[x]=1;
if(vip[x1){
for(int i=G[x];i;i=NXT[i]){
int u=V[i];
if (u==y)continue;
int t=id[u];
if (t)newedge (x,t,sum[t]—sum[x]);
}
id[x]=x;

}
void solve(int o,int 1,int r,int n,int m,int pre){
O=o0+1;
int 1
if(l==r){
for(i=1;i<=m;i++)cut[i]=0;
for(ed=0,i=1;i<=n;i++)g[i]l=f[i]=dfn[i]l=low[i]=from[i]=0;
num=0;
efol[q[o][1]1].w"=1;
for(i=1;i<=m;i++)if(e[o][i].w){
int x=e[o][i].x,y=e[o][i].y;
add(x,y,1),add(y,x,1);
}
for(i=1;i<=n;i++)if(!dfn[i])tarjan(i);
for(i=1;i<=m;i++)if(cut[i])pre+=e[o][i].w;
elo]l[qglo][1]].wh=1;
ans[1]=pre;
return;
}
for(i=1;i<=m;i++)use[i]=cut[i]=pos[i]=0;
for (ed=0,1i=1;i<=n;i++)g[i]=f[i]=dfn[i]=low[i]=from[i]=0;
num=0;
int cnt=0;
for(i=1;i<=r;i++)use[q[o][i]]=1;
for(i=1;i<=m;i++)if(luse[i]&&e[o][i].w){
int x=e[o][i].x,y=e[o][i].y;
add(x,y,i),add(y,x,1);
}
for(i=1;i<=n;i++)if(!dfn[i])tarjan(i);
for(i=1;i<=n;i++)if(!from[i])dfs(i,++cnt);
for (ED=0,1i=1;i<=cnt;i++)vis[i]=vip[i]=G[i]=id[i]=sum[i]=0;
ce=all=0;
for(i=1;i<=m;i++)if(luse[i]&&e[o][i].w){
int x=e[o][i].x,y=e[o][i].y;
x=from[x],y=from[y];
if (x==y)continue;
ADD(x,y,e[o][i].w),ADD(y,x,e[o][i1].w);
all+=e[o] [i].w;
}
for(i=1;i<=r;i++){
int t=q[o][i];
if(!t)continue;
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

5
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vip[from[e[o][t].x]]=vip[from[e[o][t].y]]=1;
}
for(i=1;i<=cnt;i++)if(vip[i]&&!vis[i])compress(i,0);
int mid=(1+r)>>1,_ce=ce,cv=0;
for(i=1;i<=cnt;i++)if(vip[i])vip[i]l=++cv;
pre+=all;
for(i=1;i<=ce;i++)elo+1][i].x=vip[e[o+1][i].x],e[o+1][i].y=vip[e[o+1][i].y];
for(i=1;i<=m;i++)if(use[i]){
int x=e[o][i].x,y=e[o][i].y;
e[o+1][++ce]=E(vip[from[x]],vip[from[y]],e[o][i].w);
pos[i]=ce;
}
for(i=1l;i<=r;i++)qlo+1][i]=pos[q[o][il];
solve(o+1l,1,mid,cv,ce,pre);
ce=_ce;
for(i=1;i<=m;i++)use[i]=0;
for(i=1;i<=r;i++)use[q[o][i1]]=1;
for(i=1;i<=m;i++)if(use[i])ex[i]l=e[o][i].w;
for (i=1;i<=mid;i++)ex[q[o] [i]]"=1;
for (i=1;i<=m;i++)if(use[i])elo+1][++ce].w=ex[i];
solve(o+1l,mid+1l,r,cv,ce,pre);
}
int main(){
scanf (7%d%d” ,&n,&m) ;
for(i=1;i<=m;i++){
char s[9];
int x,y;
scanf (7%s%d%d” ,s,&x,&y) ;
qlel[il=ask(x,y);
}
solve(0,1,m,n,ce,0);
for(i=1;i<=m;i++)printf(”%d\n”,ans[i]);

25 FEHE NI
AN n AN om Kl URTRER) MATE, O(nm) RIUBCFISE R /NI .

const int N=3005,M=10005;
const double inf=1el8;
int n,m,i,j,u[M],v[M];double w[M],f[N][N],ans=1e9,now,tmp;
inline void up(double&a,double b){a>b?(a=b):0;}
int main(){
scanf (”%d%d” ,&n,&m) ;
for(i=1;i<=m;i++)scanf (?%d%d%Lf”,&u[i],&v[i],&w[1i]);
for(i=1;i<=n;i++)for(j=1;j<=n;j++)f[i][j]=1nf;
for (i=0;i<n;i++) for(j=1;j<=m;j++)up(f[i+11[v[j11,FLiI[uliI]+w[i]1);
for(i=1;i<=n;i++)if(f[n][i]<inf/2){
now=—1e9;
for (j=0;j<n;j++)if(F[]1[i1<inf/2){
tmp=1.0*(f[n][F1-F[J1[i1)/(n—=3);
if (now<tmp)now=tmp;
}

up(ans,now) ;
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18
19

5

printf(”%.8f”,ans);
}

.26 HAFMIIE
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const int N=5005;
int n,i,j,x,y,ans,d[N],q[N],s[N];
bool cmp(int x,int y){return d[x]>d[y];}
int main(){
read(n);
for(i=1;i<=n;i++){
read(d[i]);
for(j=d[il;j;j—)read(x);
}
for(i=1;i<=n;i++)q[i]=1;
sort(q+l,g+n+l,cmp);
for(i=1;i<=n;i++)s[i]l=s[i—-1]+d[q[i]];
for (i=0;i<=n;i++)if(i*(i—1)+s[n]—s[i]==s[i]){ans=1;break;}
if(!ans)return puts(”0”),0;
for (x=0,j=1;j<=1;j++)if(d[q[i11==d[q[J]])x++;
for (y=0,j=i+1;j<=n;j++)if(d[q[i11==d[q[J]1])y++;
ans+=x*y;
for(j=1;j<=1;3++)if((i-1)*(i-2)+s[n]l—s[il+d[q[j]1]==s[i]1-d[q[j1])ans++;
for(j=i+1;j<=n;j++)if((i+1)*i+s[n]l-s[i]l-d[q[jl1]==s[i]+d[q[jl]1)ans++;
if(n*(n—1)==s[n])ans—;
if(s[n]==0)ans—;

printf(”%d”,ans);

27 ESER/ANERE
gz, qy FRKRNNE qr ZHRIRUEBN qy.

const int gsize=maxm+3*maxq;
int x[qsize],y[qsize],z[qgsize],qx[maxq]l,qy[maxq],n,m,Q;
int a[maxn],*tz,kx[maxn],ky[maxn],kt,vd[maxn],id[maxm],app[maxm];bool extra[maxm];
int F(int x){
int y=x,z;while(aly]l)y=aly]l;
while(z=a[x])a[x]=y,x=2;
return y;
}
bool cmp(int a,int b){return tz[a]<tz[b];}
void solve(int*gx,int*qy,int Q,int n,int*x,int*y,int*z,int m,long long ans){
if(Q==1){
for(int i=1;i<=n;i++)al[i]=0;
z[qx[0]]=qy[0];
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

for (int i=0;i<m;i++)id[i]=1;tz=2;
sort(id,id+m,cmp);
for(int i=0;i<m;i++){
int ri=F(x[id[1]]),rj=F(y[id[i]]);
if(ril=rj)ans+=z[id[i]],alril=rj;
}
printf(”%lld\n”,ans);
return;
}
int ri,rj;
kt=0;
for(int i=1;i<=n;i++)a[i]=0;
for (int i=0;i<Q;i++){
ri=F(x[ax[i]11),rj=F(y[gx[i]]);
if(ril=rj)alril=rj;
}
int tm=0;
for (int i=0;i<m;i++)extrali]l=1;
for(dint i=0;1i<Q;i++)extralgx[i]]=0;
for (int i=0;i<m;i++)if(extrali])id[tm++]=1;
tz=z;sort(id,id+tm,cmp);
for (int i=0;i<tm;i++){
ri=F(x[id[i1]),rj=F(y[id[i]1]);
if(ril=rj){
alril=rjjans+=z[id[i]];
kx[kt]=x[id[i]];ky[kt]l=y[id[i]] ;kt++;

}
for(int i=1;i<=n;i++)al[i]=0;
for(dint i=0;i<kt;i++)alF(kx[i])]1=F(ky[i])};
int n2=0;
for(int i=1;i<=n;i++)if(la[i])vd[i]=++n2;
for(int i=1;i<=n;i++)if(ali])vd[i]l=vd[F(i)];
int m2=0,*Nx=x+m,*Ny=y+m, *Nz=z+m;
for (int i=0;i<m;i++)app[i]=—1;
for (int i=0;1i<Q;i++)if(applgx[i]]l==—1){
Nx[m2]=vd [x[gx[i]]]sNy[m2]=vd[y[qx[1]1]];Nz[m2]=z[qgx[i]];
applgx[i]]=m2++;
}
for(dint i=0;1<Q;i++)z[qx[i]1]=qy[i],gx[i]=applax[i]];
for(int i=1;i<=n2;i++)al[i]=0;
for (int i=0;i<tm;i++){
ri=F(vd[x[id[i1]]),rj=F(vd[y[id[i11]1);
if(ril=rj){
alril=rj;Nx[m2]=vd[x[id[i]]];
Ny[m2]=vd[y[id[i]]];
Nz[m2++]=z[id[i]];

}
int mid=Q>>1;
solve(gx,qy,mid,n2,Nx,Ny,Nz,m2,ans);
solve(gx+mid,qy+mid,Q—mid,n2,Nx,Ny,Nz,m2,ans) ;
}
int main(){
scanf (7%d%d%d” ,&n,&m,&Q) ;
for (int i=0;1i<m;i++)scanf (”%d%d%d”,&x[i],&y[i],&z[i]);//nodes index from 1
for (int i=0;1i<Q;i++)scanf(”%d%d”,&qx[i],&qy[i]),gx[i]—;
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71 if(Q)solve(gx,qy,Q,n,x,y,z,m,0);
72 |}

5.28 FlEi— D EREXLESZHUEERE 4 NEH
G AMILSA N AR E, AW SRIL RN O 2 4 MR R R R

4
O(%)-

1 |#include<cstdio>

2 | #include<algorithm>

3 |using namespace std;

4 | typedef unsigned long long ull;

5 | const int N=305,M=5;

6 |int Case,n,m,i,j,k,a[N]J[N],q[N],ans;char ch[N];
7 |ull b[M],c[M],g[N][M],f[N][M];int h[N],w[N],v[N],flag,cnt;
8 |inline void clr(){

9 int 1i,j;

10 for (i=0;i<n;i++)for(j=0,h[i]=—1;j<=m;j++)g[i]1[j]1=0;
11 cnt=0;

12 |}

13 |dinline void init(int a[]){

14 int j;

15 for(j=0;j<=m;j++)b[j1=0;

16 for (j=0;j<n;j++)if(aljl)b[j>>6]|=1ULL<<(j&63);
17 |}

18 |inline bool ins(int o,int mode=0){

19 int i,j;

20 for(i=0;i<n;i++)if(b[i>>6]>>(1&63)&1){

21 if(h[i]<0){

22 h[i]=o0;

23 for (j=0;j<=m;j++)gli1[j1=b[]];

24 cnt++;

25 return 1;

26 }

27 if(mode)w[h[i]]=1;

28 for (j=0;j<=m;j++)b[j1*=g[i11[]j];

29 }

30 return 0;

31 |}

32 |bool solve(){

33 scanf (”%d”,&n) ;

34 ans=0;

35 for (i=0;i<n;i++){

36 scanf (”%s”,ch);

37 for (j=0;j<n;j++)alilljl=ch[j1-"0";

38 }

39 for (i=0;i<n;i++){

40 for (j=0;j<n;j++)if(ali]l[j])break;

41 if(j==n)return 1;

42 }

43 if(n<=5){

44 for (i=0;i<n;i++)q[i]=1;

45 do{

46 for (i=0;i<n;i++)if(!a[i]l[q[i]])break;

47 if(i==n)ans++;
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48 }while(next_permutation(q,g+n));
49 return ans%4==0;
50 }

51 m=(n—1)>>6;
52 clr();

53 for (i=0;i<n;i++){

54 init(alil);

55 for(j=0;j<n;j++)w[j]=0;

56 for(j=0;j<=m;j++)f[i1[j]1=0;

57 bool t=ins(i,1);

58 fLi][i>>6]=1ULL<<(7i&63);

59 for (3=0;j<n;j++)if(wlj]) for (k=0;k<=m;k++) F[1][kIA=F[]1[k];
60 if(!t)break;

61 }

62 if(i==n)return 0;

63 for (j=0;j<n;j++)w[jl=f[i]1[j>>6]>>(j&63)&1;
64 if(lwl0])for(i=1;i<n;i++)if(wl[i]){

65 swap(w[i],w[0]);

66 for(j=0;j<n;j++)swap(al0][jl,alill[j]);
67 break;

68 }

69 clr();

70 for (i=0;i<n;i++)v[i]=0;

71 for (i=0;i<n;i++)if(w[i])for(j=0;j<n;j++)v[jl+=alil[]j];
72 for (i=0;i<n;i++)v[i]l=(v[i]>>1)&1;

73 init(v);

74 flag=0;

75 if(!ins(0))flag=1;

76 for(i=1;i<n&&!flag;i++){

77 init(ali]);
78 if(lins(0))flag=1;
79 }

80 if(!flag)ans++;
81 for(i=1;i<n;i++)if(w[i]){

82 clr();

83 for(j=1;j<n;j++)if(i!=j)init(aljl),ins(0);
84 if(cnt<n—2)continue;

85 for (3=0;j<n;j++)if(ali][i1){

86 for (k=0;k<n;k++)v[k]=k<=j?0:a[i][k];

87 init(v);

88 ins(1l);

89 if(cnt==n-1){

920 if(h[jl==—1)ans—;

91 else{

92 for (k=0;k<=m;k++)b[k]l=c[k]l=g[j][k];
93 b[j>>6]A=1ULL<< (j&63);

94 h{jl=-1;

95 if(ins(1l))ans—;

96 h[j1=0;

97 for (k=0;k<=m;k++)g[jl[kl=c[k];

98 3

99 }

100 for (k=0;k<n;k++)if(h[k]==1)h[k]=—1,cnt—;
101 }

102 }

103 return (ans*2)%4==0;

104 |}
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105 |dint main(){

106 scanf (”%d”,&Case);

107 while(Case—)puts(solve()?”YES”:”N0”);
108 |}

5.29 ZEIR5H

BN n AR, mn,m < 10%) KAWFEERLRE G, MiE—ANREETLHE ¢ 15
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1 | #include<cstdio>

2 | #include<algorithm>

3 |using namespace std;

4 | typedef pair<int,int>P;

5 | typedef unsigned int U;

6 | const int N=1000010,LIM=1<<22,BUF=14000000;

7 |char Buf[BUF],*buf=Buf;

8 |1int g[N],to[N<<1],nxt[N<<1],ed;

9 |P res[N];

10 |bool was[N];

11 |P used_in_dfs[50];

12 |dnt nei[N],V[N<<1],NXT[N<<1],ED;

13 |dint i,cnt,used_colors;

14 |Hdnt que[N],size;

15 | bool can[N<<1];

16 |1dnt occ[N<<1],pool[N<<1],my_occ[N<<1],cpool;

17 |U val[N<<1],hv[N];

18 |dnt hnxt[N],h[LIM+5],ch;

19 |inline void read(int&a){for(a=0;*buf<48;buf++) ;while(*buf>47)a=a*10+*buf++—48;}
20 |1inline void ins(U x){

21 int y=x&(LIM-1);

22 hv[++ch]=x;

23 hnxt[ch]=h[y];

24 h[y]l=ch;

25 |}

26 |inline bool has(U x){

27 for (int i=h[x&(LIM—1)];i;i=hnxt[i])if(h[i]==x)return 1;

28 return 0;

29 |}
30 |inline void add(int x,int y){to[++ed]=y;nxt[ed]=g[x];gl[x]=ed;}
31 |inline bool have_common(const P&p,const P&q){
32 return p.first==q.first||p.first==q.second||p.second==q.first||p.second==q.second;
33 |}
34 |bool dfs(int id)({

35 if(id==i+1)return 1;
36 for (int x=0;x<used_colors;x++)for(int y=x+1;y<used_colors;y++){
37 if(id==08&&(x!=0]| |y!=1))continue;

38 if(id==1&&(x!=0]| |y!=2))continue;

39 bool flag=1;
40 for(int j=0;j<id;j++)if(used_in_dfs[jl==P(x,y)){flag=0;break;}
41 if(!flag)continue;
42 res[que[id]]=P(cnt+x,cnt+y);
43 bool ok=1;
44 for(int j=0;j<id;j++){
45 bool 1is_nei=0;
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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
20
91
92
93
94
95
96
97
98
99
100
101
102

for (int k=nei[id];k;k=NXT[k])if(V[k]l==que[j]){is_nei=1;break;}
bool really_nei=have_common(res[que[id]],res[que[j]l]);
if(is_neil!=really_nei){ok=0;break;}

}

if (ok){
used_in_dfs[id]=P(x,y);
if(dfs(id+1l))return 1;

}
return 0;
}
inline void fix(int v) {
int x=res[v].first,y=res[v].second;
occ[x]++,0cc[y]++;
ins(val[x]?rvally]);
}
int main(){
int n,m;
fread(Buf,1,BUF,stdin);read(n),read(m);
for(i=1;i<N*2;i++)val[i]=val[i—1]*233+17;
for (i=0;i<m;i++){
int x,y;
read(x),read(y);
Xii) yi;
add(x,y) ,add(y,x);
}
for (i=0;i<n;i++)res[i]=P(-1,—-1);
for (int start=0;start<n;start++){
if(was[start])continue;
size=1;
que[0]=start;
was[start]=1;
used_colors=0;
ED=0;
for(i=0;i<size;i++){
int v=queli];
for(int j=g[v];j;j=nxt[jl)if(!was[to[j]l])que[size++]=to[j],was[to[j]l]=1;
neil[i]=0;
cpool=0;
for(dint j=gl[v];j;j=nxt[jl)if(res[to[j]]!=P(-1,-1)){
V[++ED]=to[j];
NXT[ED]=nei[1i];
nei[i]=ED;
int x=res[to[j]].first,y=res[to[j]].second;
if(!my_occ[x])pool[cpool++]=x;
my_occ[x]++;
if(!my_occ[y])pool[cpool++]=y;
my_occ[y]++;
}
if(used_colors<=4){
for (used_colors=2;used_colors<=8; used_colors++)if(dfs(0))break;
if(used_colors>8)return puts(”-1”),0;
if(used_colors>4){
cnt+=used_colors;
for (int j=0;j<=1;j++)fix(queljl);
}
for (int p=0;p<cpool;p++)my_occ[pool[p]]=0;
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103 continue;

104 }

105 for (int p=0;p<cpool;p++){

106 if(my_occ[pool[p]]==occ[pool[p]])can[pool[p]]=1;
107 my_occ[pool[p]]=0;

108 3

109 int best_cover_size=3;

110 P best_pair=P(-1,-1);

111 for(int att=0j;att<2;att++){

112 int my_first=att==0?res[V[nei[i]]].first:res[V[nei[i]]].second;
113 if(!can[my_first])continue;

114 int uncovered=0;

115 for(int j=nei[i];j;3=NXT[j]1){

116 int u=V[j];

117 if(res[u].first==my_first||res[u].second==my_first)continue;
118 uncovered++;

119 my_occ[res[u].first]++;

120 my_occ[res[u].second]++;

121 }

122 int cover_size=1,my_second=—1;

123 if(uncovered!=0){

124 for(int j=nei[i];j;j=NXT[j]1){

125 int u=V[j];

126 if(res[u].first==my_first||res[u].second==my_first)continue;
127 for(int k=0;k<2;k++){

128 int p=k?res[u].first:res[u].second;

129 if(!can[p])continue;

130 if(has(val[my_first]Aval[p]))continue;

131 if(my_occ[p]==uncovered){my_second=p;break;}
132 }

133 if(~my_second)break;

134 1

135 if(my_second!=—1)cover_size=2;else cover_size=3;
136 }

137 if(cover_size<best_cover_size){

138 best_cover_size=cover_size;

139 best_pair=P(my_first,my_second);

140 }

141 for(int j=nei[i];j;3=NXT[j]1){

142 int u=V[j];

143 if(res[u].first==my_first||res[u].second==my_first)continue;
144 my_occ[res[u].first]=my_occ[res[u].second]=0;
145 1

146 }

147 if(best_cover_size==3)return puts(”-1”),0;

148 res[v]=best_pair;

149 if(res[v].second==—1)res[v].second=cnt++;

150 fix(v);

151 for (int p=0;p<cpool;p++)can[pool[p]]=0;

152 }

153 if(used_colors<=4){

154 cnt+=used_colors;

155 for(int j=0;j<size;j++)fix(quel[jl);

156 }

157 }

158 for (i=0;i<n;i++)printf(”%d %d\n”,res[i].first+1l,res[i].second+1);
159 |}
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#include<bits/stdc++.h>
#define cin kin
#define DIST(e) (lab[e.u]+labl[e.v]—gl[e.u][e.v].w*2)
using namespace std;
typedef long long 11;
const int N=1023,INF=1e9;
struct Edge{
int u,v,w;
} gINI[NT;
int n,m,n_x,lab[N],match[N],slack[N],st[N],pa[N],flower_from[N][N],S[N],vis[N];
vector<int> flower[N];
deque<int> q;
void update_slack(int u,int x){
if(!slack[x]||DIST(glul[x]1)<DIST(glslack[x]11[x]))slack[x]=u;
}
void set_slack(int x){
slack[x]=0;
for (int u=1; u<=n; ++u)
if(glu] [x].w>0&&st[u] !=x&&S[st[u]]==0)update_slack(u,x);
}
void qg_push(int x){
if(x<=n)return q.push_back(x);
for(int i=0; i<flower[x].size(); 1i++)q_push(flower[x][i]);
}
void set_st(int x,int b){
st[x]=b;
if(x<=n)return;
for(int i=0; i<flower[x].size(); ++i)set_st(flower[x][i],b);
}
int get_pr(int b,int xr){
int pr=find(flower[b].begin(),flower[b].end(),xr)—flower[b].begin();
if(pr%2==1){
reverse(flower[b].begin()+1,flower[b].end());
return (int)flower[b].size()—pr;
}
else return pr;
}
void set_match(int u,int v){
match[u]l=glu][v].v;
if(u<=n)return;
Edge e=g[u][v];
int xr=flower_from[u][e.u],pr=get_pr(u,xr);
for(int i=0; +i<pr; ++i)set_match(flower[u][i],flower[u][i”1]);
set_match(xr,v);
rotate(flower [u].begin(),flower[u].begin()+pr,flower[u].end());
}
void augment(int u,int v){
int xnv=st[match[u]];
set_match(u,v);
if(!xnv)return;
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51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

set_match(xnv,st[pal[xnv]]);
augment(st[palxnv]],xnv);
}
int get_lca(int u,int v){
static int t=0;
for(++t; ul||v; swap(u,v)){
if(u==0)continue;
if(vis[u]==t)return u;
vis[u]=t;
u=st[match[u]];
if(u)u=stpalull;
}
return 0;
}
void add_blossom(int u,int lca,int v){
int b=n+1;
while(b<=n_x&&st[b])++b;
if(b>n_x)++n_x;
lab[b]=0,S[b]=0;
match[b]=match[lca];
flower[b].clear();
flower[b].push_back(lca);
for(int x=u,y; x!=lca; x=st[paly]l])
flower[b].push_back(x),flower[b].push_back(y=st[match[x]]),q_push(y);
reverse(flower[b].begin()+1,flower[b].end());
for(int x=v,y; x!=lca; x=st[paly]l])
flower[b].push_back(x),flower[b].push_back(y=st[match[x]]),q_push(y);
set_st(b,b);
for(int x=1; x<=n_x; ++x)g[b][x].w=g[x][b].w=0;
for(int x=1; x<=n; ++x)flower_from[b][x]=0;
for(int i=0; i<flower[b].size(); ++i){
int xs=flower[b][i];
for (int x=1; x<=n_x; ++x)
if(g[b][x].w==0] |DIST(glxs][x])<DIST(gl[b]l[x1))
glb] [x1=glxs][x],glx][b]=glx][xs];
for(int x=1; x<=n; ++x)
if(flower_from[xs][x])flower_from[b] [x]=xs;
}
set_slack(b);
}
void expand_blossom(int b) // S[b] == 1{
for(int i=0; i<flower[b].size(); ++1)
set_st(flower[b][i],flower[b][i]);
int xr=flower_from[b][g[b][pa[bl]l.ul,pr=get_pr(b,xr);
for(int i=0; i<pr; i+=2){
int xs=flower[b][i],xns=flower[b][i+1];
palxs]=g[xns][xs].u;
S[xs]=1,S[xns]=0;
slack[xs]=0,set_slack(xns);
q_push(xns);
}
S[xrl=1,pa[xr]=pa[b];
for(int i=pr+1; i<flower[b].size(); ++i){
int xs=flower[b][i];
S[xs]=—1,set_slack(xs);
}
st[b]=0;
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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
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142
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144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

}
bool on_found_Edge(const Edge &e){
int u=st[e.u],v=st[e.v];
if(S[v]==—1){
palv]=e.u,S[v]=1;
int nu=st[match[v]];
slack[v]=slack[nu]=0;
S[nul=0,q_push(nu);
}
else if(S[v]==0){
int lca=get_lca(u,v);
if(!lca)return augment(u,v),augment(v,u),l1;
else add_blossom(u,lca,v);
}
return 0;
}
bool matching(){
fill(S,S+n_x+1,—1),fill(slack,slack+n_x+1,0);
g.clear();
for (int x=1; x<=n_x; ++X)
if(st[x]==x&&!match[x])pal[x]=0,S[x]=0,q_push(x);
if(q.empty())return 0;
for(;;){
while(q.size()){
int u=q.front();
q.pop_front();
if(S[st[u]]==1)continue;
for(int v=1; v<=n; ++v)
if(glul[v].w>0&&st[u]!=st[v]){
if(DIST(g[ul[v])==0){
if(on_found_Edge(g[u]l[v]))return 1;
}
else update_slack(u,st[v]);

}
int d=INF;
for (int b=n+1; b<=n_x; ++b)
if(st[b]==b&&S[b]==1)d=min(d,lab[b]/2);
for (int x=1; x<=n_x; ++X)
if(st[x]==x&&slack[x]){
if(S[x]==—1)d=min(d,DIST(g[slack[x]1]1[x]1));
else if(S[x]==0)d=min(d,DIST(g[slack[x]]1[x])/2);
}
for(int u=1; u<=n; ++u){
if(S[st[ul]==0){
if(lab[u]<=d)return 0;
lab[u]—=d;
}
else if(S[st[u]]l==1)lab[u]+=d;
}
for (int b=n+1; b<=n_x; ++b)
if(st[b]l==b){
if(S[st[b]]==0)Tlab[b]+=d*2;
else if(S[st[b]]==1)1lab[b]—=d*2;
}
g.clear();
for (int x=1; x<=n_x; ++X)
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165 if(st[x]==x&&slack[x]&&st[slack[x]]!=x&&DIST(g[slack[x]][x])==0)
166 if (on_found_Edge(g[slack[x]][x]))return 1;
167 for(int b=n+1; b<=n_x; ++b)

168 if(st[b]==b&&S[b]==1&&lab[b]==0)expand_blossom(b);
169 }

170 return 0;

171 |}

172 |pair<ll,int> weight_blossom(){

173 fill(match,match+n+1,0);

174 n_x=n;

175 int n_matches=0;

176 11 tot_weight=0;

177 for (int u=0; u<=n; ++u)st[u]=u,flower[u].clear();
178 int w_max=0;

179 for(int u=1; u<=nj; ++u)

180 for(int v=1; v<=n; ++v){

181 flower_from[u] [v]=(u==v?u:0);

182 w_max=max (w_max,g[u] [v].w);

183 }

184 for (int u=1; u<=n; ++u)lab[u]=w_max;

185 while(matching())++n_matches;

186 for(int u=1; u<=nj; ++u)

187 if(match[u]&&match[u]<u)

188 tot_weight+=g[u] [match[u]].w;

189 return make_pair(tot_weight,n_matches);

190 |}

191 |1dint main(){

192 cin>>n>>m;

193 for (int u=1; u<=n; ++u)

194 for(int v=1; v<=n; ++v)

195 glu][v]=Edge {u,v,0};

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

197 cin>>u>>v>>w;

198 glul[v].w=g[v][u].w=w;

199 }

200 cout<<weight_blossom().first<<’\n’;

201 for(int u=1; u<=n; ++u)cout<<match[u]<<’ 7’;

202 |}

5.31 {RR[E)3

TS L, WA y MR RARUE o0 BAME S wilys — P 1976 .

7E Ly s, EEE— o WARTE (a,b) M, B4 — & 17 225 i B H — LI (A% 7T L)
) {a, b} TS o <y < b IR,

RN 5 g = oy BT DU R A A BARIUE (R [y Ymiarn] 1 REEO BLAR
).

const int inf = Ox3f3f3f3f;
namespace flow {
struct edge {
int to, cap, rev;
edge(int t, int c, int r) {
to = t;

~N o o0 b~ W N

cap = c;
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8 rev = r;

9 }

10 |};

11 |dint n, source, sink, ans;

12 |vector<vector<edge>> adj;

13 |vector<int> dist, cur;

14 |void 1init(int v, dint s, 1int t) {

15 n = v,

16 source = s;

17 sink = t;

18 ans = 0;

19 adj.clear();

20 adj.resize(n);
21 dist.resize(n);
22 cur.resize(n);
23 |}

24 |void add(int x, int y, int c) {

25 adj[x].push_back(edge(y, c, adjlyl.size()));

26 adj[y].push_back(edge(x, 0, adj[x].size() — 1));
27 |}

28 | bool bfs() {

29 queue<int> q;

30 for (int i = 0; i < n; ++i) {
31 dist[i] = —-1;

32 }

33 dist[source] = 0;

34 q.push(source);
35 while (!q.empty()) {

36 int x = q.front();

37 q.pop();

38 for (auto e : adj[x]) {

39 if (e.cap && !~dist[e.to]) {
40 dist[e.to] = dist[x] + 1;
41 if (e.to == sink) {

42 return true;

43 }

44 g.push(e.to);

45 }

46 }

47 }

48 return false;

49 |}

50 |int dfs(int x, int f) {
51 if (x == sink) {

52 return f;

53 }

54 for (int &i = cur[x]; ~i; —i) {

55 edge &e = adj[x][i];

56 if (e.cap && dist[e.to] == dist[x] + 1) {
57 int w = dfs(e.to, min(e.cap, f));
58 if (w) {

59 e.cap —&= w;

60 adj[e.to][e.rev].cap += w;

61 return w;

62 }

63 }

64 }
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65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

return 0;
}
int max_flow() {
while (bfs()) {
for (int i = 0; i < n; ++i) {
cur[i] = adj[i].size() — 1;
}
while (true) {
int flow = dfs(source, inf);
if (!flow) {
break;
}

ans += flow;

}
return ans;
}
vector<bool> min_cut() {
max_flow();
vector<bool> res(n);
for (int i = 0; i < n; ++i) {
res[i] = !~dist[i];
}
return res;
}
}
using flow: :source;
using flow::sink;
using flow::init;
using flow::add;
using flow::min_cut;
long long solve(vector<int> a, vector<int> w, vector<vector<int>> adj) {
// edge (u, v): x[u] <= x[v]
// minimize \sum a[i]|x[i]l-w[i]]
int n = a.size();
long long ans = 0;
vector<int> id(n, —1);
function<void(int, 1int, vector<int>)> solve = [&](int 1, 1int r, vector<int> all) {
if (all.empty()) {
return;
}
if (all.size() == 1) {
if (wlall[e]] < 1) {
ans += (long long) al[all[0]] * (L — w[all[e]]);
}
if (w[all[e]] > r) {
ans += (long long) al[all[@]] * (w[all[0]] — r);
}
return;
}
if (L ==r) {
for (auto x : all) {
ans += (long long) a[x] * abs(w[x] — 1);
}
return;

}

int m = all.size(), mid = 1 + r >> 1;
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122 init(m + 2, my, m + 1);

123 for (int i = 0; i < all.size(); ++i) {
124 int x = all[i];

125 id[x] = i

126 if (w[x] > mid) {

127 add(source, i, a[x]);

128 } else {

129 add (i, sink, a[x]);

130 }

131 }

132 for (auto x : all) {

133 for (auto y : adj[x]) {

134 if (~id[y]) {

135 add(id[x], 1id[y], inf);
136 }

137 3

138 }

139 for (auto x : all) {

140 id[x] = —1;

141 }

142 vector<bool> choose = min_cut();
143 vector<int> left, right;

144 for (int i = 0; 1 < all.size(); ++i) {
145 if (choose[i]) {

146 left.push_back(all[i]);

147 } else {

148 right.push_back(all[i]);

149 }

150 }

151 solve(l, mid, left);

152 solve(mid + 1, r, right);

153 1

154 vector<int> all(n);

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

156 all[i] = 13

157 }

158 solve(*min_element(w.begin(), w.end()), *max_element(w.begin(), w.end()), all);
159 return ans;

160 |}

5.32  URE3Z

G E, RRLAPONPUE, B MANRBERILEES, BN REE Bkl
o XA ks HHIEFHREE & 2AMREOLT, PN B B ESEE [ B/ NI

B My PR 1T RGIIRE, AT R AR HACRAE RG] 1 N EE, FBE X My IR 2
HRE YR

AT, BRI, FFRIEIL S T,

T b=k —HERE E PREED o, R EEEFETAGE M, WH S W o iE
0 HEREFECRIRBIL My, Wl 17 T &L,

T E Rl « MIAE B PRIRRIL g, 58 o Bl y JFWE My, W x 7] y 381,
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a o o oo oo o D D BB DM DD DM DD DWW W W wWwwWwwWwwwwNNDNDNDNNDNMNDNMDNNMNRERERERRFERRERFRERPRRFR BB
a A W N KFHF O O 0 NOO U DA WNEFEF O OOWWNOOOGDAMWNREOOOWSNOOOGDRAWNREOOOOOWLNOOOOGRAWDNREO

HI SPFA SKili S 2 T MIfAL, MRS RAEUR D> 1 KB, FRIERE O(nt).

const int N=105,M=100000,inf=~0U>>1;
int n,m,1,S,T,x,y,g[N],v[N<<1],nxt[N<<1],ed,vis[N];
int cost[N],col[N],use[N],ans,fin[N];char ch[9];
inline void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}
void dfs(int x,char ban){
if(vis[x])return;
vis[x]=1;
for(int i=g[x];i;i=nxt[i])if(use[i>>1]&&col[i>>1]!=ban)dfs(v[i],ban);
}
inline bool check(char ban){
int i
for(i=1;i<=n;i++)vis[i]=0;
dfs(1,ban);
for(i=1;i<=n;i++)if(!vis[i])return 0;
return 1;
}
namespace Matroid{
int g[N],v[M],nxt[M],ed,q[M],h,t,d[N],pre[N],w[N];bool in[N];
inline void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}
inline void ext(int x,int y,int z){
if(d[x]<=y)return;
dix]=y;
pre[x]=z;
if(in[x])return;
q++t]=x;
in[x]=1;
}
inline bool find(){
int i,j;
S=m+1,T=m+2;
for(ed=0,i=1;1i<=T;i++)g[i]=0;
for(i=1;i<=m;i++)if(use[i]){
w[i]=—cost[i];
use[i]r=1;
if(check(’R’))add(S,1);
if(check(’B’))add(i,T);
use[i]”=1;
}else w[i]=cost[i];
for(i=1;i<=m;i++)if(use[i])for(j=1;j<=m;j++)if(luse[j]){
use[i]"=1,use[]j]"=1;
if(check(’B’))add(i,3j);
if(check(’R’))add(j,1);
use[i]"=1,use[]j]"=1;
}
for(i=1;i<=T;i++)d[i]=1inf,in[i]=0;
qlh=t=1]=S;
d[S]=0,1in[S]=1;
while(h<=t){
x=qlh++];
//printf(”! %d %d %d\n”,x,d[x],pre[x]);
for (i=g[x];i;i=nxt[i])ext(v[i],d[x]+wlv[i]l],x);
in[x]=0;
}
if(d[T]==inf)return 0;
ans+=d[T];
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57
58
59
60
61
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64
65
66
67
68
69
70
71
72
73
74
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76
77
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79
80

}
}

while(pre[T]!=S)use[T=pre[T]]"=1;
return 1;

int main(){

scanf (7%d%d” ,&n,&m) ;
for(ed=1i=1;1i<=m;i++){
scanf (”%d%d%d%s” ,&x ,&y,&cost[i],ch);
col[i]=ch[0@];
add(x,y) ,add(y,x);
usel[i]=1;
ans+=cost[i];
}
if(!check(’R?)||!check(’B’)){
for (i=1;i<=m;i++)puts(”—17);
return 0;
}
fin[m]=ans;
for (i=m—1;i;i—)if(Matroid::find())fin[i]=ans;
else{
for (x=1;x<=1;x++)fin[x]=—1;
break;
}

for (i=1;i<=m;i++)printf(”%d\n”,fin[i]);
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6 HBFL
6.1 SG REMITEGE
AR SG A mex(FAK BT SG), mesx JEH AR T MIIMAMIE AL T
JRTHIAIE SG N SG F8, SG AN 0 MAeF Ui, SG N 0 B fETF .
6.2 Nim Game
n YA, BIRATUN—HEBEREENAT. S T—HAF, SG REUmEA 7. B4
Wk SG R T —HeA 11 SG BRELH) B .
WHE: SG AN 0, WI: SG M 0.
6.3 Bash Game
R &Z W m NMaT, HAbFE Nim. —#4 58 SG BRECNA T2 mod(m + 1)
WHE: SG AN 0, I SG N 0.
6.4 Nim-k Game

BB L AT LA A & A FHATHRAE, 3% & T LUBROR RSO 10 T
—H AT SC REONE TR, A R A, R SG s — A HEBIfL 1
(KL mod (k + 1), WIRH 0, WL, L.

6.5 Anti-Nim Game

ANBEHUAT T 1) — T 3R
Wit SG AN 0 HESE —HEA THRT 1, SG 8 0 B —Hin 78 Al 1

6.6 Anti-SG Game
SG R B REAT B — T R .
Wk SG AN 0 HEDH =AM R SG KT 1, SG N 0 HEE—NiEk SG #iA KT

6.7 Staircase Nim
Bripfesgs, SRR AN — DS L =R E R E A TS T —ENEE, AREEER N
SG BRBCNFFE B LA T R Eli, WRBIEREN A FRIFHE, F—En Ll
G ax a7 REEE, [F15H SG A%,
Wik SG Ak 0, . SG N 0.
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6.8 Lasker’s Nim Game

n YA, BRI\ —HE RSN A, BUEEFEMER DN 2 AT, i
ETH T

SG(0) = 0,SG(1) = 1,SG(2) = 2, SG(3) = 4.

ST k> 1, SG(4k) = 4k—1, SG(4k+1) = 4k+1, SG(4k+2) = 4k+2, SG(4k+3) = 4k+4.

6.9 Wythoff Game

HWHEA T, BIROT UM —HESE M 2 — S E AT, AR % -
VAN (1,2),(3,5), (4,7), (6,10)...
2R 1,2, 3, 4. B XU R — AN HI T H IR ) /S ) TR R

ap = LMJ,bkzakﬁ-ko

6.10 B _EMizRERE

R n AN EERM, BRI DM AR, A SR SG{EN 0, JEMFS
M SG ENHETEZ T A (SG H +1) ByFEAl,
6.11  Jol=) B MhAiRExk

g5t AL AR S0, SRR, AR SG, SRR E R LG

#include<cstdio>
const int N=1000010,M=1000010;
int T,n,m,mm,k,i,x,y;
int e[M][2],cut[M],g[N],v[M<<1],nxt[M<<1],ed;
int f[N],dfn[N],low[N],num,cnt,from[N],sg[N];
void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}
void addedge(int x,int y,int k) {//HINk% (x,y) Kid, IR E G 7 A%
if(!k)return;
k=k&171:2;
if(x==y)y=++n;
while (k—){
e[++m][0]=x;e[m] [1]=y;
add(x,y) ,add(y,x);
}
}

void tarjan(int x){

© 0o N o b~ W N

S R s
N~ o 00~ WN RO

dfn[x]=low[x]=++num;
for (int i=g[x];i;i=nxt[i])if(!dfn[v[i]]){
flv[ill=i>>1,tarjan(v[i]);
if(low[x]>low[v[i]])low[x]=Tlow[Vv[i]];
lelse if(f[x]!=(i>>1)&&Llow[x]>dfn[v[i]]) low[x]=dfn[v[i]];
if(f[x]&&low[x]==dfn[x])cut[f[x]]=1;
}
void dfs(int x,int y){
from[x]=y;
for (int i=g[x];i;i=nxt[i])if(!from[v[i]]&&!cut[i>>1])dfs(v[i]l,y);
}

N NN N NDNDNMDNMNDNHE -
~N o0 g b~ WNREH O O ®
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28 |void cal(int x,int y){

29 int z=0;

30 for(int i=g[x];i;i=nxt[i])if(v[il!=y)cal(v[il,x),sglx]r=sg[v[il];
31 else z"=1;

32 if(y)sglxl+=z;

33 |}

34 |int main(){

35 read(T);

36 while(T—){

37 read(n),read(mm),read(k);

38 ed=1,m=0,n++;

39 while(k—)read(x),addedge(1,x+1,2);

40 while(mm—)read(x),read(y),read(k),addedge(x+1,y+1,k);
41 tarjan(l);

42 for(i=1;i<=n;i++)if(!from[i])dfs(i,++cnt);

43 for (ed=0,1i=1;i<=n;i++)g[i]=0;

44 for(i=1;i<=m;i++)if(cut[i]){

45 add(from[e[i][0]],from[e[i][1]]);

46 add(from[e[i][1]],from[e[i][0]]);

47 }

48 for(i=1;i<=m;i++)if(!cut[i])sg[from[e[i][0]]]"=1;

49 cal(from[1],0);

50 puts(sg[from[1]]?”71”:70”);

51 for (ed=num=cnt=0,1i=1;i<=n;i++)g[i]=sg[i]=f[i]=dfn[i]=low[i]=from[i]=0;
52 for(i=1;i<=m;i++)cut[i]=0;

53 }

54 return 0;

55 |}

6.12 ERWEMHFK

n MOAEMHER—HE, AR L, R . R R L e m (. &
RARERH — B A, BE BRI A RERIE S LA » (BABET RIS FIRE i rh, A 1 1) 202 M IE
THIER 3 R Of . MEASRE BRI .

T BT ) 55 HE X e A o H A B B I RR 2 2, SR JE T s BR A

JRITENF) SG H 5T JR 1 FR AN 1 5 _E AL 7 — 7R /E R SC B S BRI
6.12.1 T|—RREEEE—HED

SG(0) = 0,SG(k) = 1(k > 0)-

6.12.2 FH—RAUEBE—HNEHFAKED

SG(n) = n.

6.12.3 Twins Game

TR R PANEE T, T EIX AN AE T B B EAE T AT S = 1,2,3 1, M4 T Bash

Game.
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6.12.4 TF—RHIEEERN n MED
SG(nk) =1(k > 0), HAh SG REAEN 0.

6.12.5 Ruler Game

— AT BT B KR DEL:— B T, SG(x) Az FEEM 2 MkmkwE, B SG(z) =
LlogQ x] + 1o

6.13 K EiSRCER R

H—ANEE S(S >2), HAANMIEEAER 0. §%, F-DAFTEE S WA EH
(0 <2 < 8)o ZJGXTHFIM S Wi — A IEREEL, (HAASBEME I Se 1T — B A5 7 vkt it £ iy
K(1 < K <100000) fi%, J&E] 0 (9—77 3k, MESSRAMER], HHFICERETFH D2
PN 2

1 | const 1int N=750000;
2 |dnt i,j;11 n,k,a[N],b[N],ans;
3 |[1dnt main(){
4 scanf (”%11d%11d”,&n,&k) ;
5 all]=b[1]=1;
6 for(i=2,j=0;;i++){
7 ali]=b[i—1]+1;
8 if(a[i]>=n)break;
9 while(a[j+1]*k<a[i])j++;
10 blil=ali]+b[j];
11 }
12 while(al[i]>n)i—;
13 if(a[i]==n)puts(”lose”);
14 else{
15 while(n){
16 while(al[i]l>n)i—;
17 n—=ali];
18 ans=ali];
19 }
20 printf(”%l1ld”,ans);
21 }
22 |}

6.14 Blue-Red Hackenbush

#TFANBW H, WFHEEW, BFHEE B, BREE—NFERHEHERBSHK,
A BEEEE & %o
ST F 1 Surreal Number 53R, & > 0 Ligde TR, W #DHE; =0 NJ5F

FOHE: 5 <0 WL whF AU, B &Lk

1 |11 cal(){

2 int n;

3 scanf (”%d”,&n) ;

4 11 x=0,k=1LL<<50;int 1i;char a[99],b[99];
5 for(i=1;i<=n;i++)scanf(”%s”,a),b[i]=a[0];
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for(i=1;i<=n&&b[i]==b[1];i++)if(b[i]=="W’)x+=k;else x—=k;
for (k>>=1;1i<=n;i++,k>>=1)if(b[i]=="W’)x+=k;else x—=k;
return x;

6.14.1 Swurreal Number

O 00 N O U b W N K

A A DD DB DD DD O®WWWWWWWWWWNDNDNDNNDNDDNNNNRERRERERRERERRRFEKFE
o N O b WNKHF O O O0WWNOO OO DA WNKFHOOOONOOOGDD WNREFOOOWWNOOOGDRMWNDNREO

struct SN{
11 aj;int bk;
SN(11 _a=0,1int _bk=0):a(_a),bk(_bk){
while (bk>08&&! (a&l))a>>=1,——bk;
}
SN operator —()const{return SN(—a,bk);}
15
const SN inf=SN(1,—-1);
inline SN operator+(SN a,SN b){
if(a.bk<@)return a;
if(b.bk<0)return b;
while(a.bk<b.bk)++a.bk,a.a<<=1;
while(b.bk<a.bk)++b.bk,b.a<<=1;
return SN(a.a+b.a,a.bk);
}
inline SN operator—(SN a,SN b){
if(a.bk<@)return a;
if(b.bk<0)return —b;
while(a.bk<b.bk)++a.bk,a.a<<=1;
while(b.bk<a.bk)++b.bk,b.a<<=1;
return SN(a.a—b.a,a.bk);
}
inline bool operator<(const SN&a,const SN&b) {
return (a—b).a<0;
}
inline bool operator>(const SN&a,const SN&b){
return (a—b).a>0;
}
inline bool operator<=(const SN&a,const SN&b){
return (a—b).a<=0;
}
inline bool operator>=(const SN&a,const SN&b){
return (a—b).a>=0;
}
inline SN construct(const SN&l,const SN&r){
if(l>=r)
throw ”INVALID construction: left >= right”;
if(1<0&&r>0)return 0;
if((1>0&&1.bk<0) | | (1<0&&r.bk<0))
throw ”INVALID construction: both same inf”;
11 reta=(1>=0?(1l.a>>1.bk): ((r.a=1)>>r.bk));
int retbk=0;
while(1){
for (int i=retbk;i>=0;——1)
if(SN(reta+(1LL<<1i),retbk)<r)
reta+=1LL<<1;
if(SN(reta,retbk)>1)break;
reta<<=1;++retbk;

99

From Hangzhou Dianzi University




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

}
return SN(reta,retbk);
}
SN dp(int x){
SN l=—inf,r=1inf;
for(int y=x’s next states){
SN t=dp(y);
l=max(l,t);
r=min(r,t);
}
return construct(l, r);
}
int main(){
SN ans=0;
for (x=games)ans=ans+dp(x) ;
if(ans>0)puts(”Alice Wins”);
else if(ans<0) puts(”Bob Wins”);
else puts(”Second Player Wins”);

6.15 SHEETITK

© 0 N o b~ W N

N NNNNNNNNRRRERERRRR B B
© N O U A WNREROOOOLNOOWURAWNKRFEO

LT AR SG A nim .

const int N=50;
11 nm[N][N];
11 nimmul(1l x,11 y,int 0);
void niminit(){
for(int i=0;i<N;i++)for(int j=0;j<N;j++)nm[i][j]=nimmul(i,]j,0);
}
11 nimpow (1l x,11 y,int o=1){

i f (0&&x<N&&Y<N) return nm[x][y];

if(!x)return 0;

if(x==1)return y==1;

11 t=2;

while(t*t<=x)t*=t;

1l cl=nimpow(x/t,y/t,0),
c2=nimpow(x/t,y%t,0);

return (cl”c2)*tAnimpow(t>>1,cl,0);

}
11 nimmul(1ll x,11 y,int o=1){

i f (0&&x<N&&y<N)return nm[x][y];

if(x<y)swap(x,y);

if(!y)return 0;

if(x==1)return 1;

1l t=2;

while(t*t<=x)t*=t;

1l cl=nimmul(x/t,y/t,0),
c2=nimmul(x/t,y%t,o) nimmul(x%t,y/t,0),
c3=nimmul(x%t,y%t,o);

return (cl”c2)*tAc3Animpow(t>>1,cl,0);
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6.16 Termites

=PI, I B R ZE B o S NG RO

EAGBOR K ZE M, W TFESN = A, B,C, R A<B H B>C, BanbHix=
MEIFN A - B+ Co WEELYET — M, BEIOITIMAS I AN & IR T =TT R,
ARt e AR S i YRR Y, IR Do S 9 ) 5 A 1 B Ry e SR

6.17 Game of Sorting

I, ARSI LB ol A NG IR A AT ) A 84, ARSI R
AT R A LT, B4 A .

FEOCRRFEREAN R (1, 7] Doil i 45 2R .

XFF—ANXE [1,r], & ERRIPR, W EIRE T L.

R B r AR T R, R R T

L+ 1, — 1) R, IBA R T R

AL — 2] BRI, BALTER r 22T, FTFRE, SWA—HRI E
BB A e S AR, T DR B A R I

[F BRI A [T+ 2, r] 2SR S TR I AR 3 7 2

PR AN, A (Lr] MERET [+1,r— 1) NER, Z0REBD kL [+ kr— k|
A LA b U7V BRI R SR BT

I O(mlogn).

1 | const 1int N=1000010;

2 |dnt n,i,a[N],fL[N],fr[N],gl[N],gr[N],m,x,y;
3 |inline 1int check(int 1,1int r){

4 if(l>=r)return —1;

5 if(fr[l]>=r)return —1;

6 if(fr[l]==r—1)return 1;

7 if(fl[r]==1+1)return 1;

8 if(fr[l+1]==r—1)return —1;

9 int x;

10 if(frl]==r—2){

11 Af(FLr—1]<f1[r])x=(1&1) A (f1[r—1]&1)"1;
12 else x=(l&L)AN(fl[r]&l);

13 return x?1:—1;

14 }

15 if(fllr]==1+2){

16 Af(Ffrl+1]>fr[1])x=(r&1) A (fr[1+1]&1)"1;
17 else x=(r&l)MN(fr[l]&l);

18 return x?1:—1;

19 }

20 return 0;

21 |}

22 |1dnline dnt cal(int x,int y){

23 int 1=0,r=(y—x)/2+5,mid,t,0;

24 while(l<=r){

25 mid=(l+r)>>1;

26 t=check(x+mid,y—mid);

27 if(!t)l=mid+1l;else r=mid—1,0=t;

28 }
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

return o;
}
int main(){
scanf (”%d”,&n) ;
for(i=1;i<=n;i++)scanf(”%d”,&a[i]);
for(fr[n]l=grn]=n,i=n—1;i;i—){
friil=alil<=ali+1]?2fr[i+1]:1;
grlil=alil>=ali+1]?gr[i+1]:1;
}
for (fl[1]=gl[1]=1,1=2;i<=n;i++){
fllil=alil<=al[i—-1]?2f1[i-1]:1;
gllil=al[i]>=al[i—-1]?gl[i—1]:1;
}
for(i=1;i<=n;i++)fL[i]l=min(fl[i],gl[i]),frlil=max(fr[il,gr[il);
scanf (”%d”,&m) ;
while(m—)scanf (”%d%d” ,&x,&y) ,puts(cal(x,y)>0?”Alice”:”Bob”);

6.18 Xormites

3L RN A B A S L R R R R A B,

WEmR, THINGS

© 0 N o b~ W N

I N e e T el
© © ® N O U A W N+ O

e R MBI R B sum, #HRFERT A, WEFLRER T sum e A.
# sum = 0, U“J A=sum®A, LEFHE,

BN sum e 1, WA ERNTFEHA 1 —T7 358k, e AN 0 F 1.
on RAEEL MK IR AL t, LER T REMECK, HAEFALRIEE CEES

ERELE EE, MRT .

S0 n 2wE, & a A oa, #RZ 0, BAFFLRATLGEET FRTTER .
I Se 28— B AVE EE —A 1, T RRABENNFATS), RELEReR.
A O(n).

int Case,n,i,k,sum,a[50010];

bool check(int L,int R){
int 1=L,r=R,i,cnt=0;
while(l<r&&a[l]==a[r])l++,r—;
for(i=1;i<=r;i+=2)if(a[i]*a[i+1])return 0;
for(i=L;i<=R;i++)cnt+=ali];
return cnt/2%2==0;

}

int solve(){
scanf (”%d”,&n) ;
sum=0;
for(i=1;i<=n;i++){

scanf (”%d”,&a[1i]);
sumf=ali];

}
if(!sum)return 0;
if(n%2==0)return 1;
for (k=30;! (sum>>k&1) ;k—);
for(i=1;i<=n;i++)ali]l=al[i]>>k&1;
if(la[l]&&!a[n])return —1;
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21
22
23
24
25
26
27
28
29
30
31
32
33

if(a[l]&&check(2,n))return 1;
if(a[n]&&check(1l,n—1))return 1;
return —1;

}

int main(){

scanf (”%d”,&Case) ;

while(Case—){
int t=solve();
if(t==1)puts(”First”);
if(t==0)puts(”Draw”);
if(t==—1)puts(”Second”);

}

}
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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 DR, o NERERE, SRGGEFER RRCE for 1 2 n i ASRE R Dy 4L
LFIEME.

for(i=1;i<=n;i++){
for (k=1i,j=i+1;j<=n;j++)if(fabs(alj][i])>fabs(a[k][i]))k=];
if(kl=1)for(j=i;j<=n+l;j++)t=ali][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]l—=ali][k]*t;

}

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

}

© 0 N o U b~ W N

7.10.1 175X

RHFE a 1) n TP AHME RS P BB S5 R

1 |11 det(int n){

2 11 ans=1;bool flag=1;

3 | for(i=l;i<=n;i++)for(j=1;j<=n;j++)ali1[]1=(ali]1[FI1+P)%P;
4 for(i=1;i<=n;i++){

5 for (j=i+1l;j<=n;j++)while(aljl[i]){

6 11 t=alil1[i1/alil[i];

7 for (k=1;k<=n;k++)al[i][k]l=(al[i][k]+P—t*a[j][k]%P)%P;
8 for (k=1 ;k<=n;k++)swap(al[i][k]l,alj]1[k]);

9 flagh=1;

10 }

11 ans=ans*a[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, #IHERE C, Cllld) =i KER, & i ZBEEH, B4 Cliy] =-1, &l
N 0. XK AR AN S THEE C K n— 1 78I AME.
711 RERF

BN n, BHENEPIHEAL DL IF S m /NEIHES .

#include<cstdio>
int n,q,i,j,t,al[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]=F[i-1]*1;
while(g—){
scanf (”%s”,op);

~N o0 g b~ wWwWN R
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8 if(op[0]=="P’){

9 scanf (”%11d”,&m) ;

10 for(i=1;i<=n;i++)ali]l=1;

11 for (m—,j=1;j<n;j++){

12 printf(”%d ”,a[m/f[n—j]+1]);

13 for(i=m/f[n—jl+1;i<=n—j;i++)ali]l=a[i+1];
14 mo%=Ff[n—j];

15 3

16 printf(”%d\n”,a[1]);

17 }else{

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

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

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

22 }

23 printf(”%lld\n”,ans+1);

24 }

25 }

26 |}

7.12 HiIEN Simpson

i — MR F(2), K [o,b] KW f(z) B o BATRRIX B AL
W HRAR, A S TMET 59 [f(a) +4F (252) + 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 o o0 b~ W N

7.13  ZeMtHix)

n ANIEAE, m SRR, R T al0]]i]eli] BRI
WM YT (—alil[]) % 2[j] < alil[0]-
PRI ME, WTEREATRE, B BRI 0 RS AR AL, R R
Ve

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

2 |const int N=1810,M=610,1inf=~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 al[i][e]=0;

9 for(dint j=nxt[M-1];~j;j=nxt[jl)ali][jl+=alll[j]*t;
10 }

11 |}

12 |dnt work(){
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13 for(;;){int min=1inf,1=0,e=0;

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

15 if(!e)return a[0][0];

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

18 !

19 |}

7.14 SEEZMAR

3K max{cx|Az < b,z > 0} WIfE.

1 |typedef vector<double>VD;

2 |VD simplex(vector<VD>A,VD b,VD c){

3 int n=A.size(),m=A[0].size()+1l,r=n,s=m—1;

4 vector<VD>D(n+2,VD(m+1,0)) ;vector<int>ix(n+m);

5 for(int i=0;i<n+m;i++)ix[i]=1;

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

7 for(int j=0;j<m-1;3++)D[1][j]1=—A[1][j];

8 D[i][m—11=1;D[i][m]=b[i];

9 if(D[r][m]>D[i][m])r=1;

10 }

11 for (int j=0;j<m—1;j++)D[n]1[jI=c[j];

12 D[n+1][m—1]=—1;

13 for (double d;;){

14 if(r<n){

15 int t=ix[s];ix[s]=ix[r+m];ix[r+m]=t;

16 D[r][s]=1.0/D[r][s];vector<int>speedUp;

17 for(int j=0;j<=m;j++)if(j!=s){

18 DLr]1[31*=—D[r]1[s];

19 if(D[r][j])speedUp.push_back(j);

20 }

21 for(dint i=0;i<=n+1;i++)if(il=r){

22 for (int j=0;j<speedUp.size();j++)

23 D[i][speedUp[j]1]1+=D[r][speedUp[j1]1*D[i]1[s];
24 D[i][s]*=D[r][s];

25 3

26 }r=—1;s=—1;

27 for(int j=0;j<m;j++)if(s<0]||ix[s]>ix[]j])

28 if(D[n+1][j1>eps|| (D[n+1]1[jI1>—eps&&D[n][jl>eps))s=j;
29 if(s<0)break;

30 for(int i=0;i<n;i++)if(D[i][s]<—eps)

31 if(r<0||(d=D[r]1[m]/D[r][s]-D[i1[m]/D[i]1[s])<—eps
32 || (d<eps&&ix[r+m]>ix[i+m]))r=1;

33 if(r<0)return VD();//LiLH

34 }

35 if(D[n+1] [m]<—eps)return VD();//Li#

36 VD x(m—1);

37 for (int i=mji<n+m;i++)if(ix[i]1<m—1)x[ix[i]]=D[i—m][m];
38 return x;//&AM(EAED[N] [m]

39 |}
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7.15 FFEE

S L E 0 BRNAET Inn+r, r ARBIEE, H%TF 0.5772156649015328.

i=17
7.16 SGINE SRV

21 — 22| + |y1 — y2| = max(|(x1 +y1) — (2 +y2)|, [(x1 — 1) — (22 — y2)])

7.17 Rit&ER HRBUE

i 5 5

P —ANLums, KT o T, M EREEE S, RaXAN2ZIorRE
HUREIRMA R T — T8, 2R BT A— ek 8ok, SEHUE R Z e BT o 1k
T

B B H o Hk

B f Fon f RS, T 2IuRE f MARENT g, ZI0RE f IEIRE, 2 HACSAF
FEVE N, 15 f RTINS v f, DEXNE g #e, vf =X x vg.

7.18 kMiBHEE T

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

3 while(r[i]<0)r[i]+=P;

4 13

7.19 (HEHEUE

7.19.1 Lucas EIE

1 | #include<cstdio>

2 | #define P 10007

3 |int T,n,m,1i,f[P],r[P];

4 [dint C(int n,int m){return n<m?0:f[n]*r[n-m]%P*r[m]%P;}
5 |int lucas(int n,int m){

6 if(n<m)return 0;

7 if(!m||n==m)return 1;

8 return C(n%P,m%P)*Llucas(n/P,m/P)%P;

9 |}

10 [dnt main(){

11 for(r[0]=r[1]=f[0]=f[1]=1,1i=2;1i<P;i++){

12 flil=f[1—-11%i%P,r[i]=—r[P%i]*(P/i)%P;

13 while(r[i]<0)r[i]+=P;

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 |}
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7.19.2 P RR¥ENE

B R H, P RREE, cal(n) FIRE nl, L ax BY JERFIR.

1 |11 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){11l 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 |1int main(){

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

7.20 I X
n QERSLITRAT 200 x C(n,d) A i 4ETCE
7.21 FHEHERMNAR
ST EIBRET E, BIXEE F = S8 E— W8V + 1.

7.22 ZMiE

X ERAERSRAAE R B, AR5 BRSO, BRI R DLRIAT .

1 [for(mu[l]=phi[1]=1,1i=2;i<N;i++){

2 if(Iv[i])p[tot++]=1,mu[i]=—1,phi[i]=1-1;
3 for (j=0;i*p[j]<N&&j<tot;j++){

4 v[li*p[j11=1;

5 if(i%p[i1){

6 muli*p[j]1]=—muli];

7 phili*p[311=phi[i]1*(p[i]1-1);
8 lelse{

9 muli*p[j]]=0;

10 phili*p[j11=philil*p[il;

11 break;

12 }

13 }

14 |}
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7.23 HLEREET

LA pR
id(i) =
e(i) =[i = 1]

d(i) = i PLIEANEL

o(i) = i ML R
LR

n/::E:dth(d)

e(n) =Ygy, 1d)

2limy 21t X jlged(i, j) = d]
pXxid=p

P n) = g, 1(d)

> d(n) =330 7]

B LY H S 95 -

7.23.1 RITRVBETZEAD
o TR T o PIRTZRAN

n( n+1

5] <L)
= Ziil ijdl

id % jdlged(i, j) = 1]

BIRCAZAIZ, S A5 24 O(ns).

S, = Y, Sn
B I

Sp=1- E:d 1‘5”

n /NTF mazns BRI ALER,
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 1l 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*(int 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){
18 if(n<N)return pre[n];
19 if(T.find(n)!=T.end())return T[n];
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

P t=P(((11)n+1)*n/2,1);
for(int i=2,j=0;19<=n&&j<n;i=j+1)t—=sum(n/i)*((j=n/(n/i))—i+1);
return T[n]=t;
}
int main(){
for (scanf (”%d”,&Q) ;i<Q;n=max (n,ask[i++]))scanf(”%d”,&ask[i]);
while((TT)N*N*N<n)N++;N*=N;
for (pre[1]=P(1,1),7=2;i<N;i++){
if(!v[i])p[tot++]=1i,pre[i]=P(i—1,—1);
for (j=0;i*p[jI<N&&j<tot;j++){
vli*p[j]]=1;
if(i%p[j])preli*p[j]1]1=P(pre[i].x*(p[j1-1),—prel[il.y);
else{prel[i*p[j]]=P(pre[i].x*p[j],0) ;break;}

}
for (i=2;i<=N;i++)pre[i]+=pre[i—1];
for (i=0;1i<Q;i++)sum(ask[i]) . .write();

7.24 RREBEMTH

TR 0 AN 2 KR

7.24.1 FFT

1 | #include<cstdio>

2 | #include<cmath>

3 | #include<algorithm>

4 |using namespace std;

5 | struct comp{

6 double r,i;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.1i);}
9 comp operator*(const comp x){return comp(r*x.r—i*x.i,r*x.i+i*x.r);}
10 [3;

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(o),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 }
28 if(t==—1)for(int i=0;1i<n;i++)ali].r/=n;
29 |}
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7.24.2 NTT

O 0o N o b~ W N

a o o o b~ b DD DD DD DDA W W WWWwWwWwwwwwWwNNNNNNDNDNNDNREERERFEREFERFERERRFRRPB BB
W N P O O 0 ~NO U A~ WNEFEF O OOWNO OGP WNEREOOOWSNOOGDD WNEHOOOWLNOOGD,WNEHO

098244353 JFHR N 3, 1004535809 JFAL N 3, 786433 JEIR N 10, 880803841 FEiR AN 26.

#include<cstdio>
typedef long long 11;
const int N=262144,K=17;
int n,m,q,k;
int a[N+10],b[N+10],tmp[N+10],tmp2[N+10];
int P=998244353,G=3,g[K+1],ng[K+10],inv[N+10],inv2;
int 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;}
void NTT(int*a,int n,int t){
for(int i=1,j=0;i<n—1;i++){
for(int s=n;jr=s>>=1,~j&s;);
if(i<j){int k=a[il;alil=aljl;aljl=k;}
}
for (int d=0; (1<<d)<n;d++){
int m=1<<d,m2=m<<1,_w=t==1?g[d]:ng[d];
for (int i=0;i<n;i+=m2)for(int w=1,j=0;j<m;j++){
int&A=al[i+j+m],&B=al[i+j],t=(1L1)w*A%P;
A=B—t;if(A<Q)A+=P;
B=B+t;if(B>=P)B—=P;
w=(1l)w*_w%P;

}
}
if(t==—1)for(int i=0,j=inv[n];i<n;i++)alil=(1l1l)a[i]*j%P;
}
/ /% Ea, Rafiistb

void getinv(int*a,int*b,int n){
if(n==1){b[0]=pow(a[0@],P—2);return;}
getinv(a,b,n>>1);
int k=n<<1,17;
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);

for (i=0;1i<k;i++){
b[i]=(lV)b[i]1*2— (1) tmp[i]*b[i]%P)%P;
if(b[i]<0)b[i]+=P;

}

NTT(b,k,—1);

for (i=n;i<k;i++)b[i1]=0;

}

/% Ea, Ralfxt#Es, Halo]=1

void getln(dint*a,int*b,int n){
getinv(a,tmp2,n);
int k=n<<1,1;
for (i=0;i<n—1;i++)b[i]=(11)a[i+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;1i<k;i++)b[i]=(l1)b[i]*tmp2[i]%P;
NTT(b,k,—1);

for (i=n—1;i;i—)b[i]=(11)b[i—1]*inv[i]%P;b[0]=0;

}

//%Ea,Kalfifeim %, Hal0]=0

void getexp(int*a,int*b,int n){
if(n==1){b[0]=1;return;}
getexp(a,b,n>>1);
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54 getln(b,tmp,n);

55 int k=n<<1,1;

56 for (i=0;i<n;i++){tmp[il=ali]—tmp[i];if(tmp[i]<0)tmp[i]+=P;}
57 if((++tmp[0])==P)tmp[0]=0;

58 for (i=n;i<k;i++)tmp[i]=b[i]=0;

59 NTT (tmp,k,1) ,NTT(b,k,1);

60 for (i=0;1i<k;i++)b[i]=(lL)b[i]*tmp[i]%P;
61 NTT(b,k,—1);

62 for (i=nj;i<k;i++)b[i1]=0;

63 |}

64 | //%Ea,RaF iR, bHal[0]=1

65 |void getroot(int*a,int*b,int n){

66 if(n==1){b[0]=1;return;}

67 getroot(a,b,n>>1);

68 getinv(b,tmp2,n);

69 int k=n<<1,1;

70 for (i=0;i<n;i++)tmp[i]=a[i];

71 for (i=n;i<k;i++)tmp[i]=b[i]=0;

72 NTT(tmp,k,1) ,NTT(b,k,1) ,NTT(tmp2,k,1);

73 for (i=0;i<k;i++)b[i]=((LL)b[i]*b[i]+tmp[i])%P*inv2%P*tmp2[i]%P;
74 NTT(b,k,—1);

75 for (i=n;i<k;i++)b[1]=0;

76 |}

77 |dint main(){

78 for (g[K]=pow(G, (P—1)/N) ,ng[K]=pow(g[K],P—2),i=K—1;~7;i—)

79 g[il=(W)gli+1]1*g[i+1]1%P,ng[i]1=(11)ng[i+1]*ng[i+1]%P;

80 for(inv[1]=1,i=2;i<=N;i++)inv[i]=(11) (P—inv[P%i])*(P/i)%P;inv2=inv[2];
81 scanf (7%d%d” ,&n,&m) ;

82 for (k=1;k<=n;k<<=1);

83 for (i=0;i<=n;i++)scanf(”%d”,&a[i]);

84 getln(a,b,k);

85 for (i=0;1i<k;i++)b[i]=(1l1)b[i]*m%P;

86 getexp(b,a,k);

87 for (i=0;1i<k;i++)printf(”%d ”,a[i]);

88 |}

7.24.3 ZIMAKE
RELACM A 0 WA—5, LB ZHABUE, BT Intexp 7 O(nlogn) KK
o, A LR,
7.24.4 HIRBHKRE
%PﬂﬁGﬁﬁEéﬁ%%E%&@ﬁ,ﬁﬁﬁ%%ﬂ&ﬁﬂﬁ,
LM F(2) = o180 s ) R 0 TR
7.25 EHEAK

w= (1)~ 2e+y+ 5]+ [P +d - 1) mod 7

w: 0 BHIH, 12—, 2 2=, 3 2=, 4 B, 5 2H1, 6 BN,
c: MWEZEIE 1 CEARATALED .

y: 4 EMAE0 .
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m: H (3<m <14, BIFEZEHANXY, 1. 2 AEEEE—FK 13, 14 ARiTED.
d: E] o
7.26 KRnEE
o5 e TR AR bR R B . (BIE T A ) WAL, e i 7 = s A
P EH ny D EREAEHE s XR: S=n+5—1.
7.27 (AEH lem

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

7.28 [X[g] lem BYZE3P

ST BEWRRE, SEHET b, asH kAN p, p?, .. pF BUEERA p,
WA WIXTE (1, 7] WETAE) lem BB % = Ira £z X A 0 8 BUE 2R, TREA
PR BUR g RO AT
7.29 HEFRKEE

n MARTHE, H i NN 2 =0bli] (mod ali]), H ali] FIRERT, 2] Lo A E R e

11 rev(ll a, 1l p){exgcd(a,p);while(x<0)x+=p;return x;}
11 CRT(11*a,11*b,int n){
11 ans,P=1;
for(int i=0;i<n;i++)P*=a[i];
for(int i=0;i<n;i++)ans=(ans+(P/a[i])*rev(P/al[i]l,a[i])%P*b[i]%P)%P;
while(ans<0)ans+=P;
return ans;

0o N o b~ W N

7.30 BERBIRE

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)1f(n%i==0)for(n/=1,t*=i—-1;n%i==0;n/=1,t*=1);
if(n>1)t*=n—1;
return t;

~N o0 g b~ wWN R

7.31 PRIBRRATER

1 |void FWT(int*a,int n){

2 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++){
3 int x=a[i+j],y=al[i+j+d];

4 //xor:ali+j]=x+y,a[i+j+d]=x—y;
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//and:ali+j]=x+y;
//or:ali+j+d]=x+y;

}
void UFWT(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=a[i+j],y=ali+j+d];
//xor:ali+j1=(x+y)/2,ali+j+d]=(x-y)/2;
//and:ali+j]=x—y;
//or:al[i+j+d]=y—x;

7.31.1 K #t#H|FHER

© 00 N O U b W N K
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const int N=540000,K=3;
int n,m,P,i,w[K];

inline int po(int a,int b,int P){

int t=1;
for(;b;b>>=1,a=1LL*a*a%P)if(b&1)t=1LL*t*a%P;
return t;

}

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;
}
inline int inv(int a,int P){
int x,y;
exgcd(a,P,x,y);
return (x%P+P)%P;
}
void FWT(int*a,int n,int t){
static int b[N];
for (int 1=K;1l<=n;1*=K){
for (int i=0;i<n;i++)b[i]=a[i];
for(int i=0,h=1/K;i<n;i+=1)for(int j=0;j<h;j++)for(int k=0;k<K;k++){
int v=0;
for (int 0=0;0<K;0++)v=(1LL*b[i+j+o*h]*w[ (k*0%K*t+K)%K]+v)%P;
al[i+j+k*h]=v;

}
if(t==—1){
int o=inv(n,P);
for(int i=0;i<n;i++)ali]=1LL*a[i]*0o%P;

}
inline int getG(int n,int phi,int K){
int i,j,t=0;
static int q[100000];
for(i=2;1LL*i*i<phi;i++)if(phi%i==0)q[t++]=1,q[t++]=phi/i;
for(i=2;;i++){
for (j=0;j<t;j++)if(po(i,q[jl,n)==1)break;
if(j==t)return po(i,phi/K,n);
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41 |}

42 |dint CRT(int*a,int*b,int n){

43 int ans=0,P=1;

44 for(int i=0;i<n;i++)P*=a[i];
45 for (int i=0;i<n;i++)ans=(1LL*P/a[i]*inv(P/al[i],a[i])%P*b[i]+ans)%P;
46 return (ans%P+P)%P;

47 |}

48 |1int getroot(int P,int K){

49 static int a[100],b[100];

50 int cnt=0;

51 for(int i=2;i*i<=P;i++)if(P%i==0){
52 int t=1;

53 while(P%i==0)P/=1i,t*=1;

54 alcnt]=t;

55 b[cnt]=getG(t,t/i*(i—-1),K);
56 cnt++;

57 }

58 if(P>1){

59 alcnt]=P;

60 b[cnt]=getG(P,P—1,K);

61 cnt++;

62 }

63 return CRT(a,b,cnt);

64 |}

65 |dint main(){

66 read(m),read(P);

67 for(n=1,i=0;i<m;i++)n*=3;

68 w[0]=1;

69 w[l]=getroot(P,K);

70 for (i=2;i<K;i++)w[i]=1LL*w[i—-1]*w[1]%P;
71 |}

7.32 B

n
4 _ nn+l) 1, 1
Zz = 72 —2n —|—2n
=1
n
o nn+1)2n+1) 1 5 1,5 1
=1
n 2
3 [nm+D)]7 1 4 1 5 1,
)i = [2 =g
=1
n 2
4 _ nr+)2n+1)Br"+3n-1) 1, 1, 145 1
;Z - 30 AR Lt T L
n 9 20,2
;Z - 12 =" T TRt T
n 4 3
6 _ nn+)2n+1)Br " +6n°-3n+1) 1, 14 1, 1,5 1
;Z - 42 A L L L T

1 ‘//ﬁ?sum_{izl}“n iAm
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2 | #include<cstdio>

3 |const int N=1000010,P=1000000007;

4 |dint n,m,i,j,v[N],p[N],tot,f[N],r[N],b[N],A[N],B[N],ret,tmp;
5 |dnt pow(int a,int b){int t=1;for(;b;b>>=1,a=1LL*a*a%P)if(b&1l)t=1LL*t*a%P;return t;}
6 |[int main(){

7 scanf (7%d%d” ,&n,&m) ;m++;

8 for(f[1]=1,7=2;1i<=m;i++){

9 if(lv[i])f[i]l=pow(i,m—1),p[tot++]=1;

10 for (j=0;j<tot;j++){

11 if(i*p[j]>m)break;

12 v[Ii*p[J11=1,f[i*p[F11=1LL*F[]1*F[p[jI1%P;

13 if(i%p[j]==0)break;

14 }

15 }

16 for(i=2;i<=m;i++)f[i]=(f[i—-1]+f[i])%P;

17 if((n%=P)<=m)return printf(”%d”,f[n]),0;

18 for(r[0]=r[1]=1,9=2;i<=m;i++)r[i]=1LL*(P—r[P%i])*(P/i)%P;
19 for(i=2;i<=m;i++)r[i]=1LL*r[i—1]*r[i]%P;

20 for(i=1;i<=m+1l;i++)b[i]=(n—i+1+P)%P;

21 for (A[0]=B[m+2]=i=1;i<=m+1;i++)A[i]=1LL*A[i—1]*b[i]%P;

22 for (i=m+1;9;i—)B[i1]=1LL*B[i+1]*b[i]%P;

23 for (i=0;i<=m;i++){

24 tmp=1LL*F[i]*r [m—i]1%P*r [1]%P*A[i]%P*B[i+2]%P;

25 if((m—i)&1l)ret=(ret—tmp+P)%P;else ret=(ret+tmp)%P;

26 }

27 printf(”%d”,ret);

28 |}

7.33  HR4EMEK
7.33.1 FE—LETEFHE

552K Stirling 8 S(p, k) M DHHEAMREZ: K p DMEHER kAN AREIEAHES )

ViR
S(p, k) HEHEANX: Sp,k)=(p-1)Sp—-1Lk)+Sp—-1,k—-1),1<k<p-—1
WM S(p,0)=0,p>1 S(p,p)=1,p>0

7.33.2 5 AHMERE

2K Stirling £ S(p, k) BFI—DMHIHEAEERZ: K p DMERIT R E DI AT B

A CRDAEREA S TIRA T EETTER.
S(p, k) K HEAR: S(p,k)=kS(p—1,k)+Sp—1,k—1),1<k<p-1
WHHAF: S(p,0)=0,p>1 S(p,p)=1,p>0
R SRS I

1 & " (—D)k(m — k)™ T (—1)k m— k)"
S(n,m):'kz VEC(m, k) (m — k)" %W:Z( ') « )'
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7.34 BMBERATNKHEFHARY

EAER | m ADMET | RORWASET | TRE

HAME | BAME | 2 mb

FAME | FAMEE | & m!Stirling2(k, m)

FAME | sEeE | 2 S Stirling2(k, 1)

FAME | EemE | & Stirling2(k, m)

et | FAME | 2 C(m+k—1,k)

SERME | BAME | B C(k—1,m—1)

e | SEAeAE | R e 2t SR
SEAAAE | EAeE | & ey 1 ot AR

7.35 $EHEAR

D1=0,Dy=1,D, = (n — 1)(Dn,2 + anl)

7.36 Prufer w5

T —IRAT n DRSS BN, & dli] N0 SEEEL A m] U — A — iR
N n—2 BFPFRF R, Horb i HIL T dfi] — 1 Ko AR R EEECTAT I IUE 2 — M8
Ao AT DU R 4 B AR R R HOR 58 T

7.37 Z“InRXKE

7.38 F BYEEL

7.39 RRHEZHNH

N < 102,

> C(n, k)g(k)
k=0

k
ak = Z Stirling2(k,i)ilC(x,1)

#include<cmath>

o 0~ W N

#include<cstdio>

#include<vector>

#include<algorithm>

#define PB push_back
using namespace std;
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typedef long long 11;
vector<int>vis,prime,g;vector<vector<int> >f;
11 sgr (1l x){return x*x;}
int getsqrt(ll n){
11 t=sqrt(n);
while(sqr(t+1)<=n)t++;
return t;
}
int getcbrt(ll n){
11 t=cbrt(n);
while((t+1)*(t+1)*(t+1)<=n)t++;
return t;
}
void sieve(int n){
vis.assign(n+1,0);
prime.clear();
for(int i=2;i<=n;i++){
if(lvis[i]){
prime.PB(i);
vis[i]=1;
}
for(int j=0;j<(int) (prime.size());j++){
if(prime[jI>vis[il]||prime[j1>n/i)break;
vis[i*prime[j]]=prime[j];

}
11 PI(1ll n);
11 F(1U n,int m){
if(!m)return n;
if(prime[m]>n)return 0;
if(m<(int) (f.size())&&n<(int) (f[m].size()))return f[m][n];
if(sqr(prime[m])>n)return PI(n)-m+1;
return F(n,m—1)—F(n/prime[m—1],m—1);
}
11 PI(LL n){
if(n<=prime.back())return g[n];
int i=PI(getcbrt(n—1)+1);11 tmp=F(n,i)+i—1;
while(1){
11 t=prime[i];
if(t*t>n)break;
tmp—=PI(n/t)—1i;
4+
}
return tmp;
}
void init(1ll n){
sieve(getsqrt(n+l)*2);
g.assign(prime.back()+1,0);
int i,j;
for(i=j=0;i<=prime.back();gli++]=j)if(i==prime[j])j++;
int A=131072,B=min((int)prime.size(),64);
f.assign(B,vector<int>(A));
for(j=0;3<B;j++)for(i=0;i<A;i++)if(j==0)f[j]1[1]=1;
else f[j1[i1=f[j—11[i]1—f[j—11[i/prime[j—111;
}

int main(){
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64 init(100000000000LL) ;

65 11l n;
66 while(~scanf (”%11d”,&n))printf (?%11d\n”,PI(n));
67 |}

7.40 ZEHEIEREVFD
K n LAATA RN k IXJ72H.

1 |#include<cstdio>

2 | #include<cmath>

3 | #include<vector>

4 |using namespace std;

5 | typedef long long 11;

6 | // return the sum of p”k for all p <= m, where m is in form floor(n / 1)
7 |// for m <= sqrt{n}, stored in ssum[m]; for m > sqrt{n} stored in lsum[n / m]
8 |// note: 1if you need all correct value of ssum and lsum, please remove ”mark?”
9 | // and make ”delta” always be 1

10 |inline 11 sub_mod(1l x,1l y,1ll mod){return(x—y+mod)%mod;}
11 |dinline 11 mul_mod(1ll a,1ll b,11l mod){

12 if(mod<int(2e9))return a*b%mod;

13 11 k=(11) ((long double)a*b/mod);

14 11 res=a*b—k*mod;

15 res%=mod;

16 if(res<0)res+=mod;

17 return res;

18 |}

19 |inline 11 pow_mod(1ll a,1ll n,1l m){

20 11 res=1;

21 for (a%=m;n;n>>=1){

22 if(n&l)res=mul_mod(res,a,m);

23 a=mul_mod(a,a,m);

24 }

25 return res;

26 |}

27 |pair<vector<ll>,vector<ll>>prime_count(ll n,1l k,1l mod){
28 auto pow_sum=[] (1l n,1l k,1l mod){

29 if(k==0)return n;

30 if(k==1)return n*(n+1)/2%mod;

31 };

32 const 11 v=static_cast<ll>(sqrt(n));

33 vector<ll>ssum(v+1),lsum(v+1);

34 vector<bool>mark(v+1);

35 for(int i=1;i<=v;++i){

36 ssum[i]=pow_sum(i,k,mod)—1;

37 Tsum[i]=pow_sum(n/i,k,mod)—1;

38 }

39 for (11 p=2;p<=v;++p){

40 if(ssum[p]==ssum[p—1])continue;

41 11 psum=ssum[p—1],q=p*p,ed=min(v,n/q);

42 11 pk=pow_mod (p,k,mod) ;

43 int delta=(p&l)+1;

44 for(int i=1;i<=ed;i+=delta)if(!mark[i]){

45 11 d=1i*p;

46 if(d<=v){
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lsum[i]=sub_mod(lsum[i],sub_mod(lsum[d],psum,mod) *pk%mod,mod) ;
}else{
lsum[i]=sub_mod(lsum[i],sub_mod(ssum[n/d],psum,mod) *pk%mod,mod) ;

}

for (1l i=q;i<=ed;i+=p*delta)mark[i]=1;

for (1l i=v;i>=q;—1i){
ssum[i]=sub_mod(ssum[i],sub_mod(ssum[i/p],psum,mod)*pk%mod,mod) ;

}
return {move(ssum),move(lsum)};

3

int main(){
11 n,k,mod;
scanf (”%11d%11d%11ld” ,&n,&k,&mod) ;
auto it=prime_count(n,k,mod);
printf(”%l1ld”,it.second[1]);

7.41 XTI n IR P AR ITMHHERITY
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#include<cstdio>
#include<cmath>
#include<vector>
#include<algorithm>
typedef long long 11;
const int N=200010,M=12;
11 ss[N][M],1ls[N][M];int p[N],pc;
void sieve(){
int i,j;
for (i=2;i<N;i++){
if(!plil)plpc++]=1;
for (j=0;j<pc&&i*p[jI<N;j++){
pli*p[j]]=1;
if(i%p[j]==0)break;

}
void prime_count(ll n,11 m){
const 11 v=static_cast<ll>(sqrt(n));
int i,j;
for(i=1;i<=v;i++){
for (j=0;j<m;j++){
ss[i][jl=i>=j?2(i—j)/m+1:0;
1s[i][jl=n/i>=j?(n/i—j)/m+1:0;
}
—ss[i][0],——1s[i][0];
—ss[i][1],——1s[i][1];
}
std::vector<bool>mark(v+1);
for(int it=0;it<pc&&::p[it]<=v;it++){
1l p=::p[it],q=p*p,ed=std::min(v,n/q);
int delta=(p&l)+1;
for(i=1;i<=ed;i+=delta)if(!mark([i]){
11 d=1i*p;
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if(d<=v)for (j=0;j<m;j++)1s[i][p*j%ml—=1s[d][jl-ss[p—11[j];
else for(j=0;j<m;j++)1s[i][p*j%m]—=ss[n/d][j]-ss[p—1][j];
}
for (11 i=q;i<=ed;i+=p*delta)mark[i]=1;
for (11 i=v;i>=q;i—)Ffor(j=0;j<m;j++)ss[i]l[p*j%ml—=ss[i/pl[jl-ss[p-11[]j];
}
for (i=0;i<m;i++)printf(”%Llld\n”,1s[1][i]);
}
int main(){
sieve();
11 n,m;
scanf (”%11ld%11d”,&n,&m) ;
prime_count(n,m);

7.42 Best Theorem

Best Theorem: A [W]EHLL 4 S s BIRCHL [EBE N BOR LA 0 R T AN B0 x (B A

FEE —1)1).

o

Matrix Tree Theorem: PA 4 NMRIIPIE AN E = ZE8 RIBRE L5 @ 4728 @ 514741

%ﬁg: Xﬂ‘%:jil (x,y),a[m] [SC] + +va[y][y] + +,CL[CIT] [y] - —,a[y][x] e
MEEAS G R TR R @ R Rl Eg AN = DL 6 i sORIRRRL R AN < B REE
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N
o

const int N=110,M=200010,P=1000003;
int n,m,i,j,k,x,y,in[N],ou[N],vis[N],g[NJ[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++)alil[jl=(ali]l[j]%P+P)%P;
for (i=1;i<=n;i++){
for (j=i+1;j<=n;j++)while(al[jI[i1){
WU t=alil1[i1/alil[i];
for (k=1;k<=n;k++)al[i][kl=(ali][k]+P—t*a[j][k]%P)%P;
for (k=1;k<=n;k++)swap(al[i]l[k],aljl[k]);
flagh=1;
}
ans=ans*a[i][i1]%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++)alil[jl=gli]1[j]1=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(glil[j1){
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x=vis[i],y=vis[j];
oulx]+=gli1[j]1;inlyl+=g[i1[]3];
a[x—1]1[y-1]1-=g[i1[j],alx-11[x—1]+=g[i1[3];
}
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]=1i=1;i<M;i++)f[i]=F[i—1]1*1%P;
while(1){
read(n);
if(!n)return 0;
printf(”%d\n”,solve());

7.43 EERFY
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RT3 BN, 1 < a,b,¢,d <107,

#include<cstdio>
#include<algorithm>
using namespace std;
typedef long long 11;
typedef pair<ll,11>P;
11 a,b,c,d,t;
11 gecd(ll a,1l b){return b?gcd(b,a%b):a;}
P cal(ll a,1l b,11 c,11 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/=t;
t=gcd(c,d),c/=t,d/=t;
P p=cal(a,b,c,d);
printf(”%lld/%1lld\n”,p.first,p.second);
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7.44 HSEIUENH

HE—A(0,1) ZIAI n A2/ 0r, LG H—AN 08 TR AZLE long long.

1 |typedef pair<ll,1l1>P;

2 |1l n,r,a,b,c,d,t;

3 |P cal(ll a,1l b,11 c,11 d){

4 11 x=a/b+1;

5 if(x*d<c)return P(x,1);

6 if(la)return P(1,d/c+1l);

7 if(a<=b&&c<=d){

8 P t=cal(d,c,b,a);

9 swap(t.first,t.second);

10 return t;

11 }

12 x=a/b;

13 P t=cal(a—b*x,b,c—d*x,d);

14 t.first+=t.second*x;

15 return t;

16 |}

17 |dnt main(){

18 while(~scanf(”%1ld 0.%11d”,&n,&r)){
19 if(!r){puts(”1”);continue;}

20 for (t=10;n—;t*=10);

21 for (a=r*10—5,b=t;a%5==0&&b%5==03a/=5,b/=5) ;
22 for (c=r*10+5,d=t;c%5==0&&d%5==0;c/=5,d/=5) ;
23 P p=cal(a,b,c,d);

24 printf(”%lld\n”,min(b,p.second));
25 }

26 |}

7.45 FFT {EEEERH

1
2
3
4 |struct
5 long
6 comp
7 comp
8 comp
9 comp
10
11
12
13
14
15
16
17
18
19
20
21
22

const int N=524300,P=1000003,M=1000;
int n,i,j,k,pos[N],A[N],B[N],C[N];
namespace FFT{

comp{

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

operator+(const comp x){return comp(r+x.r,i+x.i);}
operator—(const comp x){return comp(r—x.r,i—x.i);}

operator*(const comp x){return comp(r*x.r—i*x.i,r*x.i+i*x.r);}

conj () {return comp(r,—i);}

}AINT,B[NT;
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(alil,alpos[il]);
for (int d=0; (1<<d)<n;d++){
int m=1<<d,m2=m<<1;

for (int j=0;j<m;j++){
comp&A=a[i+j+m],&B=a[i+j],t=w*A;

A=B—t;B=B+t;w=w*_w;

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);
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}
}
}
if(t==—1)for(int i=0;i<n;i++)al[i]l.r/=n;
}
void FFT(comp a[],int n,int o) {//TiAbIa AR FETIHEE

for (dint i=0;i<n;i++)w[i]=comp(cos(pi*i/n),sin(pi*i/n));
for (int i=0;i<n;i++)ww[il=w[i],ww[i].i*=—1;
for(int i=1;i<n;i++)if(i<pos[i])swap(alil,alpos[il]l);
for (int d=0,k=__builtin_ctz(n);(1<<d)<n;d++){
int m=1<<d,m2=m<<1;
for (int i=0;i<n;i+=m2)for(int j=0;j<m;j++){
comp&A=a[i+j+m],&B=a[i+j],t=(0==1?w[j<<(k—d)]:ww[j<<(k—d)])*A;
A=B—t;B=B+t;
}
}
if(o==—1)for(int i=0;1i<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]l=comp(al[i],b[i]);
FFT(A,k,1);
for (i=0;1i<k;i++){
j=(k=i)&(k-1);
B[i1=(A[i1*A[i]1-(A[J1*A[j]) .conj())*comp(0,-0.25);
}
FFT(B,k,—1);
for (i=0;1i<k;i++)c[i]=((long long) (B[i].r+0.5))%P;
}
/AL, Ka*b mod P, fRfEfECT, cANHENamkb

void mulmod(int*a,int*b,int*c){
int i
for(i=0;i<k;i++)a0[il=al[i]l/M,b0[i]=b[i]/M;
for (mul(a0®,b0,a0),i=0;i<k;i++){
c[i]=1LL*a@[i]*M*M%P;
al[i]=al[i]%M,b1[i]=b[i]%M;
}
for(mul(al,bl,al),i=0;1i<k;i++){
c[il=(al[i]+c[i])%P,a0[i]=(a0@[i]+al[i])%P;
al[i]=al[i]/M+al[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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7.46 FIIEERHMUE S FEE
BE—NEE NO < N <1018), R N 00 DR E DA 582 4 F 75 5 Al

1 | #define C 2730

2 |#define S 3

3 |11 nymap<ll,bool>f;

4 |11 gcd(1l a,1l b){return b?gcd(b,a%b):a;}
5 |11 mul(ll a,1l b,1l n){return(a*b—(11) (a/(long double)n*b+le—3)*n+n)%n;}
6 |1l pow(ll a,1l b,11 n){

7 11 d=1;

8 a%=n;

9 while(b){

10 if(b&l)d=mul(d,a,n);

11 a=mul(a,a,n);

12 b>>=1;

13 }

14 return d;

15 |}

16 |bool check(1ll a,ll n){

17 11 m=n—1,x,y;int i,j=0;

18 while(! (Mm&1))m>>=1,j++;

19 x=pow(a,m,n);

20 for(i=1;i<=j;x=y,i++){

21 y=pow(x,2,n);

22 if((y==1)&&(x!=1)&&(x!=n—1))return 1;
23 }

24 return y!=1;

25 |}

26 |bool miller_rabin(int times,1ll n){
27 11 a;

28 if(n==1)return 0;

29 if(n==2)return 1;

30 if(!(n&l))return 0;
31 while(times—)if(check(rand()%(n—1)+1,n))return 0;
32 return 1;
33 |}

34 |11 pollard_rho(ll n,int c){
35 11 i=1,k=2,x=rand()%n,y=x,d;
36 while(1){

37 i++,x=(mul(x,x,n)+c)%n,d=gcd(y—x,n);
38 if(d>1&&d<n)return d;
39 if(y==x)return n;
40 if(i==k)y=x,k<<=1;
41 }
42 |}
43 |void findfac(1ll n,int c){
44 if(n==1)return;
45 if(miller_rabin(S,n)){
46 if(n%4==3)f[n]*=1;
47 return;
48 }
49 11 m=n;
50 while(m==n)m=pollard_rho(n,c—);
51 findfac(m,c),findfac(n/m,c);

52 |}
53 [1dnt solve(1ll n){
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1l t=(1l)sqrt(n);
for (1l i=t—2;i<=t+2;i++)if(i*i==n)return 1;
t=n;
while(1){
if(t%8==7)return 4;
if(t%4==0)t/=4;else break;
}
f.clear();
findfac(n,C);
for (map<ll,bool>::iterator it=f.begin();it!=f.end();it++)if(it—>second)return 3;
return 2;
3
int main(){
int T;
scanf (”%d” ,&T) ;
while(T—){
scanf (”%11d”,&n) ;
printf(”%d\n”,solve(n));

7.47 Pell 512
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22 dy? = 1(1<d<10°), K (w,y) KIE/NEBHHR.

n=int(raw_input())
j=1
while j*j<n:
j+=1
if j*j==n:
print j,1
if j*j>n:
p=[0 for i 1in range(0,1001)]
g=[0 for i 1in range(0,1001)]
a=[0 for i in range(0,1001)]
g=[0 for i in range(0,1001)]
h=[0 for i 1in range(0,1001)]
p[1]=q[0]=h[1]=1
p[01=q[1]1=g[1]=0
a[2]=j-1
i=2
while 1:
glil=—gli—1]+a[il*h[i-1]
h[i1=(n—glil*glil)/h[i-1]
al[i+11=(glil+al2]1)/h[i]
plil=alil*p[i—1]+p[i-2]
qlil=alil*qli-1]1+q[i-2]
if(plil*plil-n*q[i]l*q[i]==1):
print p[i],q[i]
break

i+=1

7.48 O(1) 5k GCD
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#include<cstdio>
const int N=1000005,M=1005;
int n,m,i,j,k,f[M][M],d[N][3],p[N/10],tot;bool V[N];
int gcd_normal(dint x,int y){
if(!x||!y)return x+y;
return gcd_normal(y,x%y);
}
inline int gcdfast(int a,int b){
if(!al|!b)return a+b;
int c=1;
while(a—b){
if(a&l){
if (b&1){
if(a>b)a=(a—b)>>1;else b=(b—a)>>1;
}else b>>=1;
}else{
if(b&l)a>>=1;else c<<=1,a>>=1,b>>=1;
}
}
return c*a;
}
inline int gcdOl(int x,int y){
if(!x||!y)return x+y;
int t=1;
for(int*j=d[x],i=0,k;i1<3&&y>1;i++,j++){
if(*j==1)continue;
else if(*j<=m)k=f[*j][y%*j];
else if(y%*j==0)k=*7j;
else continue;
t*=k,y/=k;
}
return t;
}
int main(){
n=1000000,m=1000;
for (i=0;i<=m;i++)f[O][i]=Ff[i][0]=Ff[i][i]=1;
for (i=2;i<=m;i++)for(j=1;3<i;3++) FLi1[J1=FLF1[i1=F[i—31[3];
for(d[1][0]=d[1][1]=d[1][2]=1,i=2;i<=n;i++){
if(!v[i]l)pltot++]=1i,d[i][0]=17,d[1]1[1]=d[i][2]=1;
for(j=0;j<tot;j++){
if(i*p[j]>n)break;
vlk=i*p[j1]1=1;
drkl[e]=d[i]1[0],d[k][1]=d[i]1[1],d[k][2]=d[i][2];
if(d[kI[0]1*p[jl<=m)d[kI[0]1*=p[j];
else if(d[k][1]*p[jl<=m)d[k][1]1*=p[]];
else d[k][2]*=p[]];
if(i%p[j]==0)break;

7.49 HIREABRECE

feNy=f(z) BB n A, UG —T0 n — 1 KJTHE, RIS IR L.
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template<typename T>
std::vector<T> interpolation(const T x[], const T y[], int n){
std::vector<T> u(y, y + n), ret(n), sum(n);
ret[0] = u[0], sum[0] = 1;
for (int i = 1; i < n; ++1) {
for (int j = n—1; j >= 1i; —j) {
uljl = uijl —ulj — 11) / (x[3]1 — x[3 — i1);

}
for (int j = 1; j; —J) {
sum[j] = —sum[j] * x[i1 — 1] + sum[j — 1];
ret[j] += sum[j] * u[i];
}
sum[@] = —sum[@] * x[i — 1];
ret[0] += sum[0] * u[i];
}
return ret;

7.50 RFI&K
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LL TonelLLi_Shanks(LL n, LL p) {
if (n == 0) return 0;
if (p == 2) return (n & 1) ? 1 : —1;

if (pow_mod(n, p >> 1, p) != 1) return —1;
if (p & 2) return pow_mod(n, p + 1 >> 2, p);
int s = __builtin_ctzll(p * 1);

LL g =p > s, z = 2;

for (; pow_mod(z, p >> 1, p) == 1; ++z);
LL ¢ = pow_mod(z, g, p);
LL r = pow_mod(n, g + 1 >> 1, p);
LL t = pow_mod(n, g, p), tmp;
for (intm=3s, i; t !=1;) {
for (i = 0, tmp = t; tmp != 1; ++i) tmp = tmp * tmp % p;

for (; i <—m3;) c =c * c % p;
r=r *c%p;
c=c*c%p;
t=1t*c%p;
}

return r;

7.51 —RRFIRATEER KN

a b W N

F(0) = A, F(p°) = Poly(c), MIESASE O, BN 2y,

logn

#include<cstdio>
#include<cstring>
#include<algorithm>
using namespace std;
typedef long long 11;
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const int N=700000;
int p[N/10+9],tot;bool Vv[N+9];
int lim,xn,u[N+9],1[N+9];11 n,x[N+9],g[N+9],f[N+9];
const int A=4;
int Poly(int c){return 3*c+1;}
void init(int n){
for(int i=2;i<=n;i++){
if(Iv[i])pl++tot]=1;
for(int j=1;j<=tot&&i*p[jl<=n;j++){
v[li*p[j1l=1;
if(i%p[j]1==0)break;

}
11 sgr (1l x){return x*x;}
int pos(ll x){return x<=lim?x:xn—n/x+1;}
void calg(){
for(int i=1;i<=xn;i++)g[il=x[1];
fill(l+1,1+xn+1,0);
for(int i=1,k=1;i<=tot;i++){
11 t=sqr(p[il);
while (k<=xn&&x [k]<t)k++;
for(int j=xn;j>=k;l1[j—1=1){
int d=pos(x[j1/pl[il);
gljl—=gldl—(min(u[d],i)-1[d]-1);

}
for (int i=1;i<=xn;i++)g[i]—=min(u[i],tot+1)—1[i]-1;
fill(g+1,g+1lim+1,0);
for(int i=xn;i>lim;i—)g[il——,g[i1]1*=A;
for(dint i=1;i<=xn;++i)g[i]++;
}
void calf(){
fi11(f+1, f+xn+1,1);
fill(l+1,1+xn+1,0);
for (int i=tot,k=xn;i;i—){
11 t=sqr(p[il);
while(k>18&8&x [k—1]>=t)k—;
for(int j=xn;j>=k;j—){
11 pe=p[il;
for(int c=1;pc<=x[j]l;c++,pc*=p[i]){
int d=pos(x[jl/pc);
f[jl+=Poly(c)*(f[d]+A*max(0,u[d]-max(1l[d],i)—1));
}
Af (LI L3]=1;

}
for(int i=1;i<=xn;i++)f[i]+=A*max(Q,u[i]-1[i]-1);
for (int i=xn;i;i—)f[i]—=f[i-1];

}

11 ask(){
for (lim=xn=tot=0;sqr (lim+1l)<=n;lim++);
for (11 i=1,j;i<=n;i=j)x[++xn]=(j=n/(n/i))++;
while(p[tot+1]<=11im)tot++;
for(int i=1,j=1;i<=xnjul[i++]=j)while(j<=tot&&p[jl<=x[i])j++;
calg(),calf();
11 ret=0;
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for (int i=1;i<=xn;i++)ret+=f[i]*g[xn—i+1];

return ret;
}
int main(){

init(N);

int T;

for (scanf (”%d”,&T) ; T—;printf (”%lld\n”,ask()))scanf (”%1l1ld”,&n);
}

7.52 & k /JaYHAEE

Falk) TRt n A, FI%9 1, 5 kNGB,

falk) = (1= (k= 1)
fa(1) = ;%j
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Zim = — ZC’(m +1,k)Byn™t1-k

i=1 k=0

ERE m =0 FARGL.

for(inv[0]=1i=1;1i<=T+5;1i++)inv[i]=pow(i,P—-2);
for (C[0][0]=i=1;9<=T+5;i++)for (C[1][0]=j=1;j<=1;j++)C[1][j]=(C[i-1][j—1]1+C[i-11[j])%P;
for (i=0;i<=T;i++){
B[i]=1+1;
for(j=0;j<i;j++)B[i]=(B[i]—1LL*C[i+1][j1*B[j1)%P;
B[i]=(1LL*inv[i+1]*B[i]%P+P)%P;
}
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cal(a,b,c,n) :

)+ b
;o= IR
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g = ;t J
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#include<cstdio>
typedef long long 11;
const int P=1000000007;
11 inv2,inv6,a,b,c,l,r;
struct E{
1 f,g,h;
EQ{}
E(Ll _f,11 _g,l1 _h){f=_f,g=_g,h=_h;}
}s
11 pow(ll a,1l b) {1l t=1;for(;b;b>>=1,a=1LL*a*a%P)if(b&l)t=1LL*t*a%P;return t;}
E cal(ll a,1l b,11 c,11 n){
if (la)return E(0,0,0);//iHERATH R, WHWHATEY 0,0,0
E x,y;
if(a>=c||b>=c){
x=cal(a%c,b%c,c,n);
y.f=(a/c*n%P* (n+1)%P*inv2+b/c*(n+1)+x.f)%P;
y.g=(a/c*n%P* (n+1)%P* (n*2+1)%P*inv6+b/c* (n+1)%P*n%P*inv2+x.g)%P;
y.h=a/c*(a/c)%P*n%P* (n+1)%P* (n*2+1)%P*inv6%P;
(y.h+=b/c*(b/c)%P*(n+1))%=P;
(y.h+=a/c*(b/c)%P*n%P* (n+1))%=P;
(y.h+=2LL*(a/c)%P*x.g)%=P;
(y.h+=2LL*(b/c)%P*x.f)%=P;
(y.h+=x.h)%=P;
y.f=(y.f+P)%P;
y.g=(y.g+P)%P;
y.h=(y.h+P)%P;
return y;
}
11 m=(a*n+b) /c;
x=cal(c,c—b—1,a,m—1);
y.f=(n*m—x.f)%P;
.g=((n+1) *n%P*m—x . f—x.h)%P;
.g=y.g*inv2%P;
h=(n*m%P* (m+1)—2LL*x.g—2LL*x.f—y.f)%P;
f=(y.f+P)%P;
.g=(y.g+P)%P;
.h=(y.h+P)%P;
return y;
}

int main(){

K K K K K K

inv2=pow(2,P-2);
inv6=pow(6,P—2);
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43 scanf (”%11d%11d%11d%11d%l1ld”,&a,&c,&b,&L,&r);
44 printf(”%1ld”, (cal(a,b,c,r).g—cal(a,b,c,1-1).g+P)%P);
45 |}

7.57 BERFIR
BN n BB, REHF m RITHER,

1 | const int N=1000010;

2 |[int n,m,i,j,k,0,x,1,d,a[N],g[N],nxt[N],t,q[N],b[N],ans[N];bool V[N];
3 |dint cal(int x){

4 int i,k=m,t=1;

5 for (i=2;i*i<=x;i++)if(x%i==0){

6 while(x%i==0)x/=1,t*=1;

7 while (k%i==0)k/=1,t*=1;

8 }

9 if(x>1) for (t*=x;k%x==0;k/=x,t*=x);

10 return t;

11 |}

12 |int main(){

13 read(n),read(m);

14 for(i=1;i<=n;i++)read(ali]l);

15 for(i=1;i<=n;i++)if(!v[i]){

16 t=v[i]=1;

17 for(j=alil;j!=i;j=aljl)vil=1,t++;

18 nxt[i]=g[t],glt]=1;

19 }

20 for (i=1;i<=n;i++)if(g[i]){

21 for(t=0,j=gli];3;j=nxt[j])ql++t]=];

22 d=gcd(l=cal(i),m);

23 if(t%d)return puts(”—1”),0;

24 for (x=1;x<=t;x+=d){

25 for(j=0;j<d;j++)for(k=0,0=q[x+j];k<ijk++,0=alo])b[(j+1LL*k*m)%1] =0}
26 for(j=0;j<1;j++)ans[b[j1]=b[(j+1)%1];
27 }

28 }

29 for(i=1;i<=n;i++)printf(”%d\n”,ans[i]);
30 |}

7.58 RERHIERE

Y5 n(n < 10'0) RETEHL o(z) =n 1 2.

typedef long long 11;

const int N=1000000,M=5000;

int T,lim,m,d,cnt,i,j,p[N/10],tot,small[N],big[N],g[M][700];

bool V[N];1l n,a[M],b[M],q[N];

bool check (1l n){
if(n<N)return !v[n];
for(int i=2;1LL*i*i<=n;i++)if(n%i==0)return 0;
return 1;

}

void dfs(int x,11 S,11 p){
if(p==1){qlcnt++]=S;return;}
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x=g[p<=lim?small[p]:bigln/pl][x];
if(x==m)return;
dfs(x+1,S,p);

for (dfs(x+1,S*=a[x],p/=a[x]—1);p%a[x]==0;dfs(x+1,S*=a[x],p/=a[x]));

}
int main(){
for (i=2;i<N;i++){
if(lv[i])pl[tot++]=1;
for(j=0;j<tot&&i*p[jI<N;j++){
v[li*p[j1l=1;
if(i%p[j]1==0)break;

}
scanf (”%d”,&T) ;
while(T—){
scanf (”%11d”,&n) ;
if(n==1) {puts(”2\nl 2”);continue;}
for (Lim=1;1LL*(Lim+1)*(Lim+1)<=n;Llim++);
for (cnt=m=d=0,9=1;i<=Tim;i++)if(n%i==0){
if(check(i+l))a[m++]=1i+1;
b[d++]=1;
Af(1LL*i*9!=n){
if(check(n/i+l))a[m++]=n/i+1;
b[d++]=n/1};

}
std::sort(a,a+m),std::sort(b,b+d);
for (i=0;i<d;i++){

if(b[i]<=lim)small[b[i]]=1;else big[n/b[i]]=1;

for (g[i][ml=m,j=m—1;~j;3—)gli]l[j1=b[i1%(aljl-1)?g[i][j+1]:];

}

dfs(0,1,n);
std::sort(qg,q+cnt);
printf(”%d\n”,cnt);

if(cnt) for(printf(”%11d”,q[0]),1i=1;i<cnt;i++)printf(” %11d”,q[i]);

puts (*) ;

7.59 EEAFRHEI=ITA

© 0 N o U b~ W N
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MEFTARHLE 22 +y? =22 1<z <y<z<n, H ged(z,y,2)=1M=Jc4d.

int n,lim,i,j,x,y,z,v[100000];
void divide(int n,int p){
int i,j;
for (i=2;i*i<=n;i++)if(n%i==0){
while(n%i==0)n/=1;
for(j=i;j<=Llim;j+=1)v[j]+=p;
}
if(n>1)for(j=n;j<=lim;j+=n)v[j]l+=p;
}
int main(){
scanf (”%d”,&n) ;
for (lim=1;lim*lim<=n;lim++);

137




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

for (i=2;i<=Tlim;i++){

divide(i,1);

for (j=i&1?2:1;j<i;j+=2){
if(i*i+j*j>n)break;
if(v[j])continue;
X=1%i-3*3;
y=2%i%3;
z=i%1+3%5;
if(x>y)swap(x,y);
//x<y<z,gcd(x,y,z)=1
printf(”%d %d %d\n”,x,y,z);

}

divide(i,—1);

7.60 Stern-Brocot Tree

© o N o b~ W N

=
o

FITAT BRZ0 73 BOP i i HEFe — SCR

P ask(){
int 10=0,11=1,r0=1,r1=0,m0,ml;
while(1){
mO=10+r0,ml=11+r1;
if(m1>100000)break;
if(equal(m@/ml))return P(mO,ml);
if (should_bigger())10=m0,l1=ml;else rO=mO,rl=ml;
}
compare(10/11,r0/rl);

7.61 Berlekamp-Massey

© 0 N O U b W N

A e R e
© ® N O U A WN K~

Berlekamp-Massey K il 2k M4 i 4

#include<cstdio>

#include<vector>

using namespace std;

#define rep(i,a,n) for(int di=a;i<n;i++)

#define pb push_back

#define SZ(x) ((int)(x).size())

typedef vector<int>VI;

typedef long long 11;

const 11 P=1000000007;

11 powmod (1l a,1l b) {1l t=1;a%=P;for(;b;b>>=1,a=a*a%P)if(b&1l)t=t*a%P;return t;}

int _,n;

namespace Llinear_seq{

const int N=10010;

11 res[N],base[N],_c[N],_md[N];

vector<int>Md;

void mul(ll*a,1l*b,int k){
rep(i,0,k+k)_c[i1]=0;
rep(i,0,k)if(ali]l)rep(j,0,k)_c[i+jl=(_c[i+jl+al[il*b[j])%P;
for (int i=k+k—1;i>=k;i—)if(_c[i])
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rep(j,0,SZ(Md)) _c[i—k+Md[jl1]1=(_c[i—k+Md[jI1]1—_c[i]*_md[Md[j1])%P;
rep(i,0,k)alil=_c[i];
}
int solve(ll n,VI a,VI b){//a®&#% b¥IMH b[n+1]=al[0]*b[n]+..
printf(?%d\n”,SZ(b));
rep(i,0,SZ(b))printf(?b[%d]=%d\n”,i,b[i]);
printf(”%d\n”,SZ(a));
printf(”b[n]”);
rep(i,0,SZ(a)){
if(!i)putchar(’=");else putchar(’+’);
printf(”%d*b[n—%d]”,a[i],i+1);
}
puts(””);
11 ans=0,pnt=0;
int k=SZ(a);
rep(i,0,k)_md[k—1—i]=—a[i];_md[k]=1;
Md.clear();
rep(i,0,k)if(_md[i])Md.push_back(i);
rep(i,0,k)res[i]=base[i]=0;
res[0]=1;
while((1LL<<pnt)<=n)pnt++;
for (int p=pnt;p>=0;p—){
mul(res,res,k);
if((n>>p)&1){
for(int i=k—1;i>=0;i—)res[i+1l]=res[i];res[0]=0;
rep(j,0,SZ(Md))res[Md[j]]=(res[Md[j]l]—res[k]*_md[Md[j]])%P;

}
rep(i,0,k)ans=(ans+res[i]*b[i])%P;
if(ans<0)ans+=P;
return ans;
}
VI BM(VI s){
VI C(1,1),B(1,1);
int L=0,m=1,b=1;
rep(n,0,SZ(s)){
11 d=0;
rep(i,0,L+1)d=(d+(lL)C[i]*s[n—i])%P;
if(!ld)++m;
else if(2*L<=n){
VI T=C;
11 c=P—d*powmod(b,P—2)%P;
while(SZ(C)<SZ(B)+m)C.pb(0);
rep(i,0,SZ(B))C[i+m]=(C[i+m]+c*B[1])%P;
L=n+1—-L;B=T;b=d;m=1;
}else{
11 c=P—d*powmod(b,P—2)%P;
while(SZ(C)<SZ(B)+m)C.pb(0);
rep(i,0,SZ(B))C[i+m]=(C[i+m]+c*B[i1])%P;

++m;

}

return C;

}

int gao(VI a,ll n){
VI c=BM(a);
c.erase(c.begin());
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77 rep(i,0,SZ(c))c[i]=(P—c[i])%P;

78 return solve(n,c,VI(a.begin(),a.begin()+SZ(c)));
79 |}

80 |}

81 |1int main(){

82 for (scanf (”%d”,&_);_;_—){

83 scanf (”%d” ,&n) ;

84 printf(”%d\n”,linear_seq::gao(VI{2,24,96,416,1536,5504,18944,64000,
85 [212992,702464},n—-1));

86 }

87 |}

7.62 ax+by+c=0 HIEEEN

KGR ax +by+c=0, Hal <z <aryl <y <yr FERM NG

1 | #include<iostream>

2 | #include<algorithm>

3 |using namespace std;

4 | typedef long long 11;

5 |1l a,b,c,x1l,xr,yl,yr;

6 |1l exgcd(1ll a,1l b, l1l&x,ll&y){

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

8 11 d=exgcd(b,a%b,x,y),t=x;

9 return x=y,y=t—a/b*y,d;

10 |}

11 |11 solve(ll a,1l b,1l c,1l x1,11 xr,11 y1,11 yr){
12 if(x1>xr)return 0;

13 if(yl>yr)return 0;

14 if(la&&!b){

15 if(c)return 0;

16 return (xr—x1+1)*(yr—yl+1);

17 }

18 if(!b){

19 swap(a,b);

20 swap(xl,yl);

21 swap (Xr,yr);

22 }

23 if(la){

24 if(c%b)return 0;

25 11 y=—c/b;

26 if(y<yl||y>yr)return 0;

27 return xr—x1+1;

28 }

29 11 x,y,d=exgcd((a%abs(b)+abs(b))%abs(b),abs(b),x,y);
30 if(c%d)return 0;

31 x=(x%abs (b)+abs(b))%abs(b)*((((—c)%abs(b))+abs(b))%abs(b)/d)%abs(b/d);
32 d=abs(b/d);

33 1l kl=(x1—x) /d—3,kr=(xr—x) /d+3;

34 while(x+k1*d<x1)kl++;

35 while(x+kr*d>xr)kr—;

36 11 A=(—yl*b—a*x—c)/(a*d) ,B=(—yr*b—a*x—c)/(a*d);
37 if (A>B)swap(A,B);

38 kl=max (kl,A-3);

39 kr=min(kr,B+3);
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40 while(kl<=kr){

41 1l y=(—c—a*x—a*d*kl) /b;
42 if(yl<=y&&y<=yr)break;
43 kl++;

44 }

45 while(kl<=kr){

46 11 y=(—c—a*x—a*d*kr) /b;
47 if(yl<=y&&y<=yr)break;
48 kr—;

49 }

50 if(kl>kr)return 0;
51 return kr—kl+1;

52 |}

53 |1dint main(){

54 cin>>a>>b>>c>>xI>>xr>>yl>>yr;
55 cout<<solve(a,b,c,xl,xr,yl,yr);
56 |}

7.63 HILEEXRZIN

nll=n(n—2)(n—4)....
A n N, N

: n2en-(n+2k—-2)I1 o
cos(nx) = (—1) 2 )i — 2 oS
k=0
on NEHEL N
HTH
_ o=z ne(n4 2k = 3)! ko1
cos(nx) = k:1( 1) 2 @k — Di(n £ 1 20)1 coS T
a3 A
sin(nf) = (—1)"C(n, 2r + 1) cos™ 2 ~1(9) sin® 1 (6)
r=0,2r+1<n
cos(nfl) = (=1)"C(n,2r) cos™ " (6) sin* (9)
r=0,2r<n

Srm02r1<0(—1)7C(n, 27 + 1) tan®*+1(6)
> —02ren(—1)7C(n, 2r) tan” (9)

7.64 RIRGEIMEAR 1 LR
M (a,b) EH (c,d), RN (z,y) REEME (z+1,y—1) 8B (z+1,y+1) &, Hy>0, i
T AAbR 2R AL G BORTT 24 N T A SRR LS TR SR y = —1 #5101

tan(nf) =

‘{R;o

1 |int cal(int n,int a,int b){return C(n,a)-C(n,b);}
2 |1dnt solve(int a,int b,int c,int d){
3 if(a>c)return 0;
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if(a==c)return b==d;
c—=a;

int k=c+d-b;
if(k%2)return 0;

k/=2;

if (b+k>mx)mx=b+k;

10 d+=b+2;

11 return cal(c,k, (c+d)/2);
12 |}

O 00 N O U b

7.65 SEEbIEFESRFR

void sum(int n,int g[][N],int a[][N]){//a=sum_{i=0}*{n—1}g"i
static int s[N][N],f[N]J[N];
clear(a);
S=g;
for(n—;n;n>>=1,s=g*s+s,g*=g)if(n&1l)a=g*a+s;

a+=1;

~N o0 g b~ wWwN R

7.66 FEMNXER

ZREASF, Bell(p) MZFTESEM BN KT —FEa, 50| 7 — A4 28 B 1 EET 2
[, e i T LA Rl AT DUAS ]

BREHN: (-1) B (p— FEWENE) RT7 < (BADFRERD 1)1 2.

DURBRT A TR #E: 1, 2, 5, 15, 52, 203, 877, 4140, 21147, 115975, 678570, 4213597,
27644437, 190899322, 1382958545

7.67 HBFEM
7.67.1 Nk

PN NBUERR, A4S 01 B S F1 T, RRXRBENL 50% MEZA R 0 F1 1, HEBIGE S
BT VENTER, B e AR

A= DB, A FF.

AR BWTH, Ba AR

# B AWMTH, B4 B .

LML B: B—B: A5 A: A— A: B [{IR/NIA], KEBEF.

A:B =Y mmUANBY ok 4 Ky &k B = B KEEN k HIRTSE ).

AKIME /BER =(B:B-B:A)J(A: A—- A:B).

const int N=100010;
int n,m;
inline void getnxt(char*a,int*f,int n){
int 1,3,
for(f[1]=j=0,i=2;i<=n;f[i++]=7){
while(j&&al[j+1]!=al[i])j=f[]j];
if(alj+1]==ali1)j++;

~N o a0 b~ W N R
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37
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39
40
41
42
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44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

}
//is a substring of b?
inline bool occ(char*a,int n,char*b,int m){
static int f[N];
getnxt(a,f,n);
for(int i=1,j=0;i<=m;i++){
while(j&&a[j+1]!=b[i])j=f[j];
if(alj+1]==b[i1){
J++;

if(j==n)return 1;

}
return 0;
}
//s+=p*(a:b)
inline void cal(char*a,int n,char*b,int m,int*s,int p){
int 1;
static char c[N<<1];
static int f[N<<1];
for(i=1;i<=m;i++)c[i]=b[i];
for(i=1;i<=n;i++)c[i+m]=al[i];
getnxt(c,f,n+m);
for (i=f[n+m];i;i=f[i1])if(i<=n&&i<=m)s[i]+=p;
}
inline void fix(int*a,dint n){
for (int i=1;i<=n;i++)if(alil<0)al[i]+=2,a[i+1]——;
}
inline int solve(){
//same
int i,len=n>m?n:m;
static char a[N],b[N];
static int u[N],d[N];
scanf (7%s%s”,a+1,b+1);
if(n==m){
for(i=1;i<=n;i++)if(a[i]!=b[i])break;
if(i>n)return 0;
}
//a is substring of b
if(occ(a,n,b,m))return —1;
//b is substring of a
if(occ(b,m,a,n))return 1;
for(i=1;i<=len;i++)u[i]=d[i]=0;
cal(b,m,b,m,u,1),cal(b,m,a,n,u,—1);
cal(a,n,a,n,d,1),cal(a,n,b,m,d,—1);
fix(u,len),fix(d,len);
for(i=len;i;i—)if(u[i]l!=d[i])return u[i]>d[i]?—-1:1;
return 0;
}
int main(){
while(~scanf (”%d%d”,&n,&m)) {
if(!n)return 0;
int t=solve();
if (t<0)puts(”Hamlet”);
if(!t)puts(”Equal?);
if(t>0)puts(”Laertes”);
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65 ‘}

7.67.2 % NiEX

ZNNAHHRAFMEK 01 B85, N AR,

W N RRIEEA NFIERRE

XA SR, M2 B B RS

H P(NA)=P(A)+ > 5> ¢ P(BT).

He S £ B KRS, H AR, T2 AFBRESHES It nt+1 MEn+1
ANJ7 AT T T RIS

XPTTALEE, WTUAPHE AB J5, WA KMP [ next #EiF1T &K,

I 2B O(nd).

1 | const 1int N=305;

2 |int n,m,i,j,k,f[N<<1];double po[N],g[N][N],ans[N],t;char a[N]J[N],b[N<<1];
3 | double kmp(int x,int y){

4 int i,j;

5 for(i=1;i<=m;i++)b[i]l=al[x][i],b[i+m]=aly][i];

6 for(j=0,1=2;i<=m+m;f[i++]=7){

7 while(j&&b[j+1]!=b[i])j=f[j];

8 if(b[j+11==b[i1)j++;

9 }

10 double t=0;

11 for (i=f[m+m];i;i=f[i])if(i<=m)t+=po[m—i];

12 return t;

13 |}

14 |1dnt main(){

15 scanf (7%d%d” ,&n,&m) ;

16 for(i=1;i<=n;i++)scanf(”%s”,al[i]+1);

17 for(po[0]=1,i=1;i<=m;i++)po[i]=po[i—1]/2.0;

18 for(i=1;i<=n+1;i++)g[0][i]=1;

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

20 glil[o]=-1;

21 for(j=1;j<=n;j++)gli1[j1=kmp(i,j);

22 }

23 for (i=0;i<=n;i++){

24 for(k=1,j=i+1;j<=n;j++)if(fabs(g[jl[i])>fabs(g[k][i]))k=];
25 if(ki=i)for(j=1i;j<=n+1;j++)swap(glil[jl,glk]1[il1);

26 for(j=i+1;j<=n;j++)for(t=g[j1[i1/gli1[i],k=T;k<=n+1;k++)g[jI[k]l—=g[i][kI*t;
27 }

28 for(ans[n]=g[n][n+1]/g[n][n],i=n—1;i;i—){

29 for (ans[i]l=g[i][n+1],j=n;j>i;j—)ans[i]l—=ans[j1*g[i1[j];
30 ans[i]/=gli1[1];
31 }
32 for(i=1;i<=n;i++)printf(”%.10f\n”,ans[i]);

33 |}

7.67.3 {ERTFHBIAETR
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const int N=100010,M=12;
int n,m,i,q[M];
struct E{
int m,a[N];char s[N];
void init(){
static dint nxt[N];
scanf (”%s”,s+1);
int l=strlen(s+1),1,j;
for(nxt[1]=j=0,7=2;i<=1;nxt[i++]=7){
while(j&&s[j+1]!=s[i])j=nxt[j];
if(s[j+1]==s[i])j++;
}
m=0;
for (i=nxt[1];i>0&&i>=1+1-n;i=nxt[i])a[++m]=1;
}
YaMI;
bool cmp(int x,int y){
for(int i=1;i<=a[x].m&&i<=aly].m;i++)

if(a[x].a[i]!=aly].a[i])return a[x].a[i]<aly].a[i];

if(a[x].m!=aly].m)return a[x].m<aly].m;
return x<y;

}

int main(){
scanf (7%d%d” ,&n,&m) ;
for(i=1;i<=m;i++)ali]l.init(),q[i]=1;
sort(q+l,qg+m+1l,cmp);
for(i=1;i<=m;i++)puts(alq[il].s+1);

7.67.4 1ERTHEILINEAEKE

G S TR n, FBEPVER TR T 212 DMK REE S T8,

B

MFAERER (1 <i<|S|), WHR S KER i WETESME, WEZM L nt,

7.68 EEF

f(@) = f(wo) + f'(w0)(z — x0) + @(JE —20)% + ... + %(x — )"

7.69 A¥F0

~N o o0 b~ W N

S S S d(ijk) mod 109 +7, A, B,C' < 100000.

const int N=100010,M=45,P=1000000007;

int T,A,B,C,n,i,j,k,p[N],tot,v[N],d[N],f[N],g[M+5][M+5] [M+5];

inline void up(int&a,int b){a=a+b<P?a+b:a+b—P;}
inline void del(int&a,int b){a=a>=b?a—b:a—b+P;}
int dfs(int x,int A,int B,int C){
if(!p[x])return 1LL*f[A]*f[B]%P*f[C]%P;
int o=p[x],n=max(A,max(B,C));
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}

if(o>n&&n<=M)return g[A][B][C];

if(!A&&!B&&!C)return 0;
int ret=dfs(x+1,A,B,C);

if(A>=0&&B>=0)del(ret,dfs(x+1,A/0,B/0,C));
if (B>=0&&C>=0)del(ret,dfs(x+1,A,B/0,C/0));
if (A>=0&&C>=0)del(ret,dfs(x+1,A/0,B,C/0));

if (A>=0&&B>=08&&C>=0) {

int t=dfs(x+1,A/0,B/0,C/0);

up(t,t);
up(ret,t);
}

return ret;

int main(){

for (i=1;i<N;i++)d[i]=1;

for (i=2;i<N;i++)if(1v[i])for(p[tot++]=i,j=1;1LL*i*j<N;j++)v[i*j]1=1,d[i*j]+=d[]];
for (i=1;i<Nji++)f[i]=Ff[i-1]+d[i];

reverse(p,p+tot);

for(i=1;i<=M;i++)for(j=1;j<=M;j++)for(k=1;k<=M;k++)g[i][j][k]l=d[i*j*k];

for (i=1;i<=M;i++)for(j=1;j<=M;j++)Ffor (k=1;k<=M;k++)up(gliI1[j1[k],gli-11[31[kI);
for(i=1;i<=M;i++)for(j=1;j<=M;j++)Ffor(k=1;k<=M;k++)up(g[iI1[j1[k],gli]1[i—11[k]);
for (i=1;i<=M;i++)For (j=1;j<=M;j++)for (k=1;k<=M;k++)up(glil1[j1[k],gli]1[j]1[k-11);

scanf (”%d” ,&T) ;
while(T—){

scanf (7%d%d%d” ,&A,&B,&C) ;

for(n=0;p[n]>A&&p[N]>B&&pPp[N]>Cjn++);

printf(”%d\n”,dfs(n,A,B,C));

}

7.70 BAIRKE

Y by 2 ARk R EON Y 0.

7.71 3K 1x3x5x7...mod 2%

1
2

[k|] e

W p AFRBE K| (p— 1), 3B p KB g, AR w = g"F , W SF w2 o Rk

const ull A
const ull B

7083242339890757633ULL;
556099689942450176ULL;
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3 |const ull S = 1 << 16;

4 |ull solve(ull x) {

5 ull p = (x +1) / S/ 2, sumQ;

6 if(p %3 ==0) sumQ =p /3 * (4 *p *p—1);

7 else {

8 if((p *2 - 1) % 3 == 0) {

9 sumQ = (p *2—-1) /3 * (p*2+ 1) * p;

10 } else {

11 sumQ = (p * 2+ 1) /3 * (p*2~-1) * p;

12 }

13 }

14 ull ret = quickPow(A, p) + B * quickPow(A, p — 1) * sumQ * S * S;
15 for(ull i = 2ull * S * p + 1; i <= x; i += 2) ret = ret * 1i;
16 return ret;

17 |}

7.72 HAEE pF

1 | #include<cstdio>

2 | #include<map>

3 |using namespace std;

4 | typedef long long 11;

5 |const int P=5,K=13,M0=1220703125;

6 |dint 1i,j;

7 |1l n,m,p[K],CL[K][K];

8 |struct Poly{

9 11 a[K];

10 Poly () {for(int i=0;i<K;i++)a[i]=0;}

11 Poly operator*(const Poly&b)const{

12 Poly c;

13 for(int i=0;i<K;i++)for(int j=0;j<=1i;j++)c.ali]l=(1LL*a[j]*b.a[i—jl+c.a[i])%MO;
14 return c;

15 }

16 Poly ext(ll x){

17 Poly b;

18 x%=MO;

19 for(dint i=p[0]=1;i<K;i++)p[i]=1LL*p[i—1]*x%MO;
20 for (int i=0;i<K;i++)for(int j=1i;j<K;j++)

21 |b.a[i]=(1LL*a[j]*p[j—i]1%MO*C[j]l[i]+b.a[i])%MO;

22 return b;

23 }

24 |3;

25 |[map<1ll,Poly>h;

26 [inline Poly G(1ll n){//G(n).a[0]=prod_{i=1..n,i%P>0}1
27 if(h.find(n)!=h.end())return h[n];

28 Poly r,t;

29 r.af[0]=1;
30 if(n<100){

31 for (int i=1;i<=n;i++)if(i%P)t.a[0]=i,t.a[1]=1,r=r*t;
32 }else{
33 11 o=n/2/P*P;
34 Poly u=G(o—1),v=u.ext(o);

35 r=u*v;
36 for (11l i=o0<<1l;i<=n;i++)if(i%P)t.a[0]=1i,t.a[1l]=1,r=r*t;
37 }
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return h[n]=r;

}

inline 11 F(1l n){
1l r=1;
for (1l i=1;i<=n;i*=P)r=1LL*r*G(n/i).a[0]%MO;
return r;

}

inline 11 po(ll a,1l b) {1l t=1;for(;b;b>>=1,a=a*a%M0)i1f(b&1)t=t*a%MO;return t;}
inline 11 getC(1ll x,11l y){
if(x<y)return 0;
11 c=0;
for (1l i=P;i<=x;i*=P)c+=x/i—y/i—(x—y)/1;
if(c>=K)return 0;
11 r=1;
for(int i=1;i<=c;i++)r=1LL*r*P%MO;
11 mo=MO/P*(P-1);
return 1LL*r*F(x)%MO*po (1LL*F(y)*F(x—y)%MO,mo—1)%MO;
}
int main(){
for(C[O][0]=1i=1;i<K;i++)Ffor(C[i]1[0]=j=1;j<=1;3++)C[i]1[jI1=(C[i—1]1[j]+C[i—-11[j—1])%MO;
while(~scanf (”%11d%11d”,&n,&m))printf (?%11ld\n”,getC(n,m));
}

7.73  FIRWITE
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void solve(){
f[1][0].set(1);
one.set(1l);
mx=(n+1)/2—1;
for(i=1;i<=mx;i++){
t.set(0);
for (j=0;j<m;j++)t+=Ff[i1[j];
if(t.iszero())continue;
w[1].copy(t);
w[2].set(0);
w[3].set(0);
w[4].set(0);
for(j=2;j<=m;j++){
t+=one;
wljl=wlj—1]*t;
}
w[2]/=2;
w[3]/=6;
w[4]/=24;
for(j=n;j>i;j—)for(k=1;k<=m;k++)for (o=1;0<=k&&i*o<jjo0++)f[j][k]+=f[j—i*o][k—o]*w[o];
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for(i=1;i<=n;i++){
for (j=0;j<m;j++)g[il+=f[i1[]];
h[i].copy(glil);
h[i]+=f[i]1[m];
}
ans.copy(h[n]);
if(n%2==0){
n>>=1;
if(lg[n].iszero()){
t.copy(glnl);
g[n]+=one;
t=t*gln];
t/=2;
ans+=t;

7.74 RIEDIE NTT

© 0 N o b~ W N

W WWwWwwWwWwNNNNNNNNDNNNEREERRRR B R B B @2
AR WNRGOOO®NOUWDBEWNROGOOONOOUWUDNWNRO

#include<cstdio>

#include<cstring>

#include<algorithm>

typedef long long 11;

const int N=1048576*2,K=20,P=998244353,G=3;

typedef unsigned int uint32;
typedef long long int64;

typedef unsigned long long uint64;
typedef uint32 word;

typedef uint64 dword;

typedef {int sword;

const int word_bits=sizeof(word)*8;

word mod,Modinv,r2;

// Montgomery modular multiplication - about 7x faster
// ensure mod is an odd number, use after call set_mod method
struct UnsafeMod{

word Xx;

UnsafeMod(): x(0) {}

UnsafeMod (word _x): x(init(_x)) {}

UnsafeMod& operator += (const UnsafeMod& rhs) {
(x += rhs.x) >= mod && (x —= mod);
return *this;

}

UnsafeMod& operator —= (const UnsafeMod& rhs) {
sword(x —= rhs.x) < 0 && (x += mod);
return *this;

}

UnsafeMod& operator *= (const UnsafeMod& rhs) {
x = reduce(dword(x) * rhs.x);
return *this;
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}
UnsafeMod operator + (const UnsafeMod &rhs) const {
return UnsafeMod(*this) += rhs;

}

UnsafeMod operator — (const UnsafeMod &rhs) const {
return UnsafeMod(*this) —= rhs;

}

UnsafeMod operator * (const UnsafeMod &rhs) const {
return UnsafeMod(*this) *= rhs;
}
UnsafeMod pow(uint64 e) const {
UnsafeMod ret(1);
for (UnsafeMod base = *this; e; e >>= 1, base *= base) {
if (e & 1) ret *= base;
}
return ret;
}
word get() const {
return reduce(x);
}
static word modulus() {
return mod;
}
static word init(word w) {
return reduce(dword(w) * r2);
}
static void set_mod(word m) {
mod = m;
Modinv = mul_inv(mod);
r2 = —dword(mod) % mod;
}
static word reduce(dword x) {
word y = word(x >> word_bits) — word((dword(word(x) * Modinv) * mod) >> word_bits);
return sword(y) < 0 ?2 y + mod : vy;
}
static word mul_inv(word n, int e = 6, word x = 1) {
return !e ? x : mul_inv(n, e — 1, x * (2 — x * n));
}
}TWO;

int n,m,i,j,k;
UnsafeMod a[N+10],b[N+10],tmp[N+10];
UnsafeMod g[K+1],ng[K+10],gw[N+10],ngw[N+10];
bool v[K+10];UnsafeMod vb[N+10];
int pos[N+10],inv[N+10],inv2;
inline void NTT(UnsafeMod*a,int n,int t){
int j=__builtin_ctz(n)—1;
for(int i=0;i<n;i++)pos[il=pos[i>>1]>>1| ((i&1)<<]);
for(int i=1;i<n;i++)if(i<pos[i])std::swap(al[i],al[pos[i]]);
for (int d=0; (1<<d)<n;d++){
int m=1<<d,m2=m<<1;
UnsafeMod* _w=t==1?gw:ngw;
_w+=m;
for(int i=0;i<n;i+=m2){
UnsafeMod*w=_w;
for(int j=ij;j<m+ij;j++,w++){
UnsafeMod t=*w*a[j+m];
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}

1/

alj+m]l=al[jl-t;
aljl+=t;

3
if(t==—1){
UnsafeMod j=inv[n];
for(int i=0;i<n;i++)alil*=];

g a, K a W¥T b

void getinv(UnsafeMod*a,UnsafeMod*b,int n){

}

if(n==1){b[0]=a[0].pow(P—2);return;}
getinv(a,b,n>>1);

int k=n<<1,17;

for (i=0;i<n;i++)tmp[il=ali];

for (i=n;i<k;i++)tmp[i]=b[i]=0;

NTT (tmp,k,1) ,NTT(b,k,1);

for (i=0;i<k;i++)b[i]*=TWO—tmp[i]*b[i];
NTT(b,k,—1);

for (i=nj;i<k;i++)b[i1]=0;

UnsafeMod f[N+5],A[N+5],B[N+5];
void solve(int 1,int r){

}

Pif(r—1+1<32){

for(int i=1;i<r;i++)for(int j=i+1;j<=r;j++)f[j1+=F[i]1*A[j—1];

for(int i=1;i<=r;i++)f[i]=233;
return;
}
if(l==r){f[1]=233;return;}
int mid=(l+r)>>1,7,n=r—1+1,k;
solve(l,mid);
for (k=1;k<n;k<<=1);
memcpy (A, f+1,sizeof (A[0])* (mid-1+1));
memset (A+mid—1+1,0,sizeof (A[0])* (k—mid+1-1));
NTT(A,k,1);
int Log=__builtin_ctz(k);
if(!v[Logl){
v[Log]=1;
for (i=0;1i<k;i++)B[i]=1;
NTT(B,k,1);
memcpy (vb+k,B,sizeof (B[0]) *k) ;
for (i=0;i<k;i++)A[i]1*=B[1i];
}else for(i=0;1i<k;i++)A[i]*=vb[i+k];
NTT(A,k,—1);
for (i=r;i>mid;i—)f[i]1+=A[i-1];
solve(mid+1,r);

int main(){

UnsafeMod: :set_mod(P);
TWO=2;

for (g[K]=((UnsafeMod)G) .pow( (P—1)/N) ,ng[K]=g[K].pow(P—2),i=K—1;~7;i—)
g[il=g[i+1]*g[i+1],ng[i]l=ng[i+1]*ng[i+1];

for (i=0;i<=K;i++){
gw[1<<i]=ngw[1<<i]=1;
for(j=1;j<1<<i;j++){
gwl (1<<i)+j1=gw[ (1<<i)+j—11*g[i];
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150 ngw[ (1<<i)+jl=ngw[ (1<<i)+j—1]*ng[i];

151 }

152 }

153 for(inv[1]=1,i=2;i<=N;ji++)inv[i]=1LL*(P—inv[P%i])*(P/i)%P;inv2=inv[2];
154

155 /*k=1<<20;

156 for(i=0;1i<k;i++)a[i]=1+233;

157 al[0]=1;

158 getinv(a,b,k);

159 for(i=0;i<k&&i<10;i++)printf(?%u ”,b[i].get());*/
160
161 solve(1,1000000);

162 //solve(1,100000);

163 for (i=0;i<k&&i<10;i++)printf(”%u ”,f[i].get());
164 return 0;

165 |}

7.75 FREERJLES
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1 | #include<bits/stdc++.h>

2 |using namespace std;

3 | typedef unsigned long long u64;

4 | typedef long long 1i64;

5 | const int N=21,mod=998244353;

6 |int d;

7 | struct mat{

8 int v[N][N];

9 mat () {memset(v,0,sizeof(v));}

10 mat(int x){memset(v,0,sizeof(v));for(int i=1;i<=d;++i)v[i][i]l=x;}
11 int*operator[] (int x){return v[x];}

12 void rev(){for(int i=1;i<=d;++i)for(int j=1;j<i;++j)swap(v[il[j1,v[jI[i1);}
13 friend mat operator+(mat a,mat b){for(int i=1;i<=d;++i)for(int j=1;j<=d;++j)
14 |a[i]l[jl=(alil[jl+b[i]l[jl)%mod;return a;}

15 friend mat operator*(mat a,mat b){

16 u64 s;mat cjint i,j,k;b.rev();

17 for(i=1;i<=d;++i)for(j=1;j<=d;c[i][j++]=s%mod)

18 | for(s=0,k=1;k<=d;s+=u64(al[i][k])*b[j]1[k],++k)if(! (k&15))s%=mod;
19 return c;

20 }

21 |3;

22 | template<class T>

23 |struct supergcd{

24 struct node{

25 T mr,ml,sum;

26 node():mr(1),ml(1),sum(0){}

27 node(T mr, T ml,T sum):mr(mr),mlL(mLl),sum(sum){}

28 friend node operator+(node a,node b){

29 node c;
30 c.ml=a.ml*b.ml,c.mr=a.mr*b.mr,c.sum=a.sum+a.ml*b.sum*a.mr;
31 return c;

32 }
33 friend node operator*(node a,i64 b){
34 if(!b)return node();
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node s=a*(b>>1);s=s+s;
if (b&1l)s=s+a;
return s;
}
15
i64 div(i64 a,i64 b,i164 c,i64 d){
i64 res=((long double)a*b+c)/d;
while(a*b+c—d*(res+1)>=0)res++;
while(a*b+c—d*res<0)res—;
return res;
}
node solve(i64 P,i64 Q,i64 R,i64 L,node A,node B){
assert(P>=0&&Q>0&&R>=08&&L>=0) ;
R%=Q;
if(!L)return node();
if(P>=Q)return solve(P%Q,Q,R,L,A,A*(P/Q)+B);
i64 M=div(L,P,R,Q);
if(!M)return B*L;
return B*((Q-R-1)/P)+A+solve(Q,P,—R—1+Q,M—1,B,A)+B* (L—div(Q,M,—R+P—1,P)+1);

}
T work(T A,T B,i64 P,i64 Q,i64 R,i64 L){
node NU,NR;
NU.mr=B,NR.ml=A,NR.sum=A;
return (NU*(R/Q)+solve(P,Q,R,L,NU,NR)).sum;
}
1

int main(){
i64 P,Q,L,R;mat A,B;
cin>>P>>Q>>R>>L>>d;
for (int i=1;i<=d;++i)for(int j=1;j<=d;++j)cin>>A[i]1[]j];
for(int i=1;i<=d;++i)for(int j=1;j<=d;++j)cin>>B[i][]j];
mat C=supergcd<mat>().work(A,B,P,Q,R,L);
for(int i=1;i<=d;++i)for(int j=1;j<=d;++j)cout<<C[i][j]<<” \n”[j==d];

7.76 Min25 XEJLES
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#include <cstdio>

#include <stack>

#define getchar getchar_unlocked
#define putchar putchar_unlocked
using namespace std;

typedef long long i64;

int get_int() {

int c, n;
while ((c = getchar()) < ’0%);
n=c—"'0";
while ((c = getchar()) >= ’0’) n=n * 10 + (c — ’0?);
return n;
}
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const int K = 50;

const int mod = 1le9 + 7;

const i64 lmod = 1i64(mod) << 32;

const int signs[2] = {1, mod — 1};

int invs[K + 2], binom[K + 2][K + 2], B[K + 1], polys[K + 1][K + 2];

int add(int a, int b) {
return (a += b — mod) < 0 ? a + mod : a;

i64 add64(i64 a, i64 b) {
return (a += b — lmod) < @ ? a + lmod : a;

int mul(int a, int b) {
return i64(a) * b % mod;

int power_sum(int e, int x) {
int ret = 0;
for (int i = 0; i < e + 2; ++i) ret = add(mul(ret, x), polys[e][i]);
return mul(ret, invs[e + 1]);

void init() {
invs[0] = dnvs[1l] = 1;
for (int i = 2; 4 <= K + 1; ++i) dnvs[i] = mul(invs[mod % i], mod — mod / 1);
for (int i = 0; i <= K + 1; ++i) {
binom[i][0] = 1;
for (int j = 1; j <= 1i; ++j) binom[i][j] = add(binom[i — 1][j — 1], binom[i — 1][j]);
}
B[O] = 1;
for (int i = 1; i <= K; ++i) {
int s = 0;
for (int j = 0; j < i; ++j) s = add(s, mul(binom[i + 1][j], B[j1));
B[i] = mul(mul(s, invs[i + 1]), signs[1l]);
}
for (int i = 0; i <= K; ++i) {
for (int j = 0; j <= 1i; ++j)
polys[i][j] = mul(mul(binom[i + 1]1[j], B[j]), signs[j & 1]);
polys[i][i + 1] = 03

}
polys[0][1] = 1;
}
struct T {
int n, a, b, c;
TO {1}
T(int _n, dint _a, int _b,int _c) {
n = _n;
a = _a;
b = _b;
c = _c;
}
}s
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int scary_sum(int N, int a, int b, int c, int el, int e2) {
stack<T> stac;

while (1) {
stac.push(T(N, a, b, ¢));
if (N <0 || a == 0) break;
if (a >= ¢) {

a %= c;
} else if (b >=¢c) {
b %= c;
} else {
N = (i64(a) * N + b) / ¢ — 1;

b=c—-1- b; swap(a, ¢);

const int S = el + e2;
int curr[K + 1][K + 1] = {}, next[K + 1][K + 1] = {};
while (!stac.empty()) {

T o = stac.top(); stac.pop();

int N = o.n;
int a = o.a;
int b = o.b;
int ¢ = o.c;
if (N < 0) {

} else if (a == 0) {
int q = b / c;
for (int el = 0; el <= S; ++el) {
int s = power_sum(el, N);
for (int e2 = 0; e2 <= S — el; ++e2) next[el][e2] = s, s = mul(s, q);
}
} else if (a >=c || b »>=c¢) {
int q=(a>>c)?2a/c:b/c;
int d = (a>=c) 21 : 0;
for (int el = 0; el <= S; ++el) {
for (int e2 = 0; e2 <= S — el; ++e2) {
i64 s = 0; int p = 1;
for (int i2 = 0; 12 <= e2; ++i2) {
s = add64(s, i64(p) * mul(binom[e2][i2], curr[el + i2 * d][e2 — 1i2]));
p = mul(p, q);
}

next[el][e2] = s % mod;

}
} else {
static int cumu[K + 1][K + 1];
for (int e2 = 0; e2 <= S — 1; ++e2) {
for (int el = 0; el <= S — e2 — 1; ++el) {
i64 s = 0;
for (int j = 0; j <= el + 1; ++j) {
s = add64(s, i64(polys[el][el + 1 — j]) * curr[e2][]j]);
}

cumu[el][e2] = mul(s % mod, invs[el + 1]);

1
const int M = (i64(a) * N + b) / c;
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}

for (int el = 0; el <= S; ++el) {

int p = power_sum(el, N);

for (int e2 = 0; e2 <= S — el; ++e2) {
i64 t = 0
for (int i2 = 0; 12 < e2; ++i2) {

t = add64(t, i64(cumulel][i2]) * binom[e2][i2]);

}
next[el][e2] = add(p, mod — t % mod);
p = mul(p, M);

swap(curr, next);

}

return currl[el][e2];

int main() {

init();

int e = get_int();

int 1 = get_int();

int r = get_int();

int a = get_int();

int b = get_int();

int ¢ = get_int();

int ans = scary_sum(r, a, b, c, 0, e);
ans —= scary_sum(l — 1, a, b, c, 0, e);
ans += mod;

ans %= mod;

printf(”%d”,ans);
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8 F{FEH[IE

8.1 KMP

BNKIEN n BB o DOy m BIULECH: b, TARM 0 JFaR, MR &AL

BRI E

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 n;char s[N];//failZES
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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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

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

© 0 N o U b~ W N

N e e N e
© ® N O U A WN RO

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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O 0 N O U b W N K

N NNNNNNNERERRRERRRRR P B
~N oo N WNRFHOGWOONOOW A WNRO

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];}

8.4.3 Palindromic Tree {i{t DP

© 0 N o U b W N

A e N e
© ® N O U AN WN R~ O

RN ST, EHROK S TRXEREMES S =T, fli%.
R A B HHAE S, F A s Bl SC R e /D&l o

char s[N];
int S[N],n,fail[N],e[N][26],len[N],ec,lst,anc[N],diff[N],m,dp[N],from[N],pre[N];
inline int newnode(int 1){pre[++ec]=—1;len[ec]=1;return ec;}
inline void init(){
lst=1;while(n)S[n—]=0;S[0]=—1;
while(~ec)len[ec]=fail[ec]=0,memset(e[ec—],0,104);
newnode (0) jnewnode(—1) ;fail[0]=1;
}
inline int match(int p){while(S[n]!=S[n-len[p]—1])p=fail[p];return p;}
inline void extend(int c){
S[++n]=c;int cur=match(lst);
if(lelfcur]lc]){
int p=newnode(len[cur]+2);fail[p]l=e[match(faillcur])][c];elcur]l[c]l=p;
diff[pl=len[p]-len[fail[p]];anc[pl=diff[p]l==diff[faillp]l]l?anc[faillp]l]:faillp];
}
Ist=e[cur][c];
}
int main(){
int d,x;scanf(”%s”,s+1) ;m=strlen(s+1);for(i=1;i<=m;i++)S[(i<<1l)—1]=s[i]-’a’;
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20 scanf (”%s”,s+1) ;for(i=1;i<=m;i++)S[i<<1]=s[i]—"a’;m<<=1;init();

21 for(i=1;i<=m;i++){

22 extend(S[i]);dp[i]=N;

23 for(int x=1lst;x;x=anc[x]){

24 if(anc[x]!=fail[x])pre[x]=pre[fail[x]];else pre[x]=—1;

25 int p=i—len[anc[x]]—diff[x];if(pre[x]==—1]||pre[x]!=—18&&dp[pl<dp[pre[x]])prelx]=p;
26 if((~i&1l)&&~pre[x]&&dp[pre[x]]+1<dp[i])dp[i]l=dp[pre[x]]+1,from[i]l=pre[x];
27 }

28 if((~i&1)&&S[1]==S[1—1]&&dp[i—2]<dp[i])dp[il=dp[i—2],from[i]=1-2;

29 }

30 if(dp[m]==N)puts(”—1”),exit(0);printf(?%d\n”,dp[m]);

31 for(i=m;i;i=from[i])if(from[i]+2!=17)printf(”%d %d\n”,from[i]+2>>1,i>>1);

32 return 0;

33

8.4.4 XEAKRAEEFHITEH

1 | const 1int N=100010;

2 |1int sz,last,go[N][26],len[N],diff[N],link[N],series_Llink[N],baby[N];
3 |int n,m,i,j,k,x,y,f[N],bit[N];

4 |dint ans[N];

5 |vector<pair<int,int> >poses[N],que[N];

6 |char s[N];

7 |inline 1dnt go_until_pal(int i,int v){

8 while(s[i]!=s[i-len[v]—1])v=link[v];

9 return v;

10

11 |inline pair<vector<int>,vector<int> >add_char(int i){
12 last=go_until_pal(i,last);

13 int&v=go[last][s[i]-"a’];

14 if(v==—1){

15 V=SZ++;

16 len[v]=1len[last]+2;

17 if(!last)link[v]=1;

18 else{

19 last=go_until_pal(i,link[last]);

20 link[v]=go[last][s[i]-’a’];

21 }

22 diff[v]=len[v]-len[link[v]];

23 if(diff[v]==diff[link[v]]){

24 baby[v]=baby[link[v]];

25 series_link[v]=series_link[link[v]];

26 }else{

27 baby[v]=v;

28 series_link[v]=1link[v];

29 }

30 }

31 last=v;

32 pair<vector<int>,vector<int> >ans;

33 for (int u=vju!=1lju=series_link[u]){

34 int B=baby[u];

35 vector<pair<int,int> >&vec=poses[B];

36 int left=i—len[u]+1;

37 if(vec.size()&&vec.back().first==1left)vec.back().second=len[u];
38 else vec.push_back(make_pair(left,len[u]));
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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
68
69
70
71
72
73
74
75
76
77
78
79

ans.first.push_back(i—len[B]+1);
if(vec.size()!=1){
int L=vec[vec.size()-2].first,
len_=vec[vec.size()—2].second,
R=L+1len_-1,
L_=R—len[u]+1;
ans.second.push_back(L_);
}
if(vec.size()!=1)1if(vec[vec.size()—1].second==vec[vec.size()—2].second){
vec[vec.size()—2]=vec[vec.size()—1];
vec.pop_back();

}
return ans;
}
inline void add(int x,int p){for(f[x]+=p;x<=n;x+=x&-x)bit[x]+=p;}
inline int ask(int x){int t=0;for(;x;x—=x& x)t+=bit[x];return t;}
int main(){
scanf (7%s%d” ,s+1,8&nm) ;
n=strlen(s+1l);
sz=2,last=0,len[0]=—1;
for (i=0;i<=n+5;i++)memset(go[i],—1,sizeof(go[i]));
for(i=0;i<m;i++){
read(x),read(y);
quely].push_back(make_pair(x,i));
}
for(i=1;i<=n;i++){
pair<vector<int>,vector<int> >vec=add_char(i);
vector<int>adding=vec.first,deleting=vec.second;
for(j=0;j<deleting.size();j++){
if (! f[k=deleting[j]])continue;
add(k,—1);
}
for (j=0;j<adding.size();j++){
if (f[k=adding[j]]==1)continue;
add(k,1);
}
for(j=0;j<quel[i].size();j++)ans[que[i][j].second]=sz—2—ask(que[i][j].first—1);
}

for (i=0;i<m;i++)printf(”%d\n”,ans[i]);

FELR A

© 0o N o b~ W N

e
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const int N=100010,M=8500000;
int sz,last,go[N][26],1len[N],diff[N],link[N],series_1link[N],baby[N];
int type,n,m,i,j,k,x,y,now,f[N],cnt[N],T[N],tot, L[M],r[M],v[M];
vector<pair<int,int> >poses[N];
char s[N];
inline dint go_until_pal(int i,int v){
while(s[i]!=s[i—len[v]—1])v=link[v];
return v;
}
inline pair<vector<int>,vector<int> >add_char(int 1i){
last=go_until_pal(i,last);
int&v=go[last][s[i]-’a’];
if(v==—1){
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

V=SZ++;

len[v]=len[last]+2;

if(!last)link[v]=1;

else{
last=go_until_pal(i,link[last]);
link[v]=go[last][s[i]-’a’];

}

diff[v]=len[v]—len[link[v]];

if(diff[v]==diff[link[v]]){
baby[v]=baby[link[v]];
series_Llink[v]=series_Llink[link[v]];

}else{
baby[v]=v;
series_Llink[v]=link[v];
}
}
last=v;

pair<vector<int>,vector<int> >ans;
for(int u=vj;u!=1l;u=series_link[u]){
int B=baby[u];
vector<pair<int,int> >&vec=poses[B];
int left=i-len[u]+1;

if(vec.size()&&vec.back().first==1left)vec.back().second=len[u];

else vec.push_back(make_pair(left,len[u]));

ans.first.push_back(i—len[B]+1);
if(vec.size()!=1){
int L=vec[vec.size()—2].first,
len_=vec[vec.size()—2].second,
R=L+1len_-—1,
L_=R—len[u]+1;
ans.second.push_back(L_);

}

if(vec.size()!=1)1if(vec[vec.size()—1].second==vec[vec.size()—2].second){

vec[vec.size()—2]=vec[vec.size()—1];
vec.pop_back();

}
return ans;
}
int ins(int x,int a,int b,int c,int p){
int y=++tot;
vlyl=v[x]+p;
if(a==b)return y;
int mid=(a+b)>>1;

if(c<=mid)1[y]=1ins(1[x],a,mid,c,p),rlyl=r[x];else 1[y]=1[x],r[y]l=ins(r[x],mid+1,b,c,p);

return y;

}

int ask(int x,int a,int b,int d){
if(b<=d)return v[x];
int mid=(a+b)>>1,t=ask(l[x],a,mid,d);
if(d>mid) t+=ask(r[x],mid+1,b,d);
return t;

}

int main(){
read(type),read(n),read(m);
scanf (”%s”,s+1);
sz=2,last=0,len[0]=—1;
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71 for(i=0;i<=n+5;i++)f[1]=0,memset(go[i],—1,sizeof(go[i]));
72 for(i=1;i<=n;i++){

73 T[i]=T[i—-1];

74 pair<vector<int>,vector<int> >vec=add_char(i);
75 vector<int>adding=vec.first,deleting=vec.second;
76 for(j=0;j<deleting.size();j++){

77 if (! f[k=deleting[j]])continue;

78 flkl—;

79 T[i]=ins(T[i],1,n,k,—1);

80 }

81 for (j=0;j<adding.size();j++){

82 if(f[k=adding[j]]==1)continue;

83 FLKI++;

84 T[i]l=ins(T[i],1,n,k,1);

85 }

86 cnt[i]=sz;

87 }

88 while(m—){

89 read(x),read(y);

920 if (type)x*=now,y”*=now;

91 now=cnt[y]—2;

92 if(x>1)now—=ask(T[y],1,n,x—1);

93 printf(”%d\n”,now) ;

94 }

95 |}

8.5 EZE#A

n: H,

m: FREERN

s[0.n —1]: FFFf.

salln)s FHFE i MORIAFE.
rank[0..n — 1]: 5% ¢ 4.
height[i]: lep(salil, sa[i — 1]).

1 |1dnt n,rank[N],sa[N],height[N],tmp[N],cnt[N];char s[N];
2 |void suffixarray(int n,int m){

3 int d,j,k;n++;

4 for (i=0;i<n*2+5;i++)rank[i]=sa[i]=height[i]=tmp[i]=0;
5 for (i=0;i<m;i++)cnt[i1]=0;

6 for (i=0;i<n;i++)cnt[rank[i]l=s[i]]++;

7 for (i=1;i<m;i++)cnt[i]+=cnt[i-1];

8 for (i=0;i<n;i++)sa[—cnt[rank[i]]]=1;

9 for (k=1;k<=n;k<<=1){

10 for (i=0;i<n;i++){

11 j=sal[il—k;

12 if(j<0)j+=n;

13 tmplcnt[rank[j]]++]=];

14 }

15 saltmp[cnt[0]=0]]=j=0;

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

17 if(rank[tmp[i]]!=rank[tmp[i—1]1]||rank[tmp[i]+k]!=rank[tmp[i—1]+k])cnt[++]j]=1;
18 sa[tmp[i]]=3;
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19
20
21
22
23
24
25
26

}
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;7++,k++)
while(~k&&s[i]!=s[sa[j—1]+k])height[j]l=k——,j=rank[sa[j]+1];

8.6 &N

© 0 N o U b~ W N

A DA D W WWWWWWWWWNNNDNDNNNDNMNMNNRERERERERRFERKFERFERERFRBE
N B © O 0 N0 U b WNRFEF O OOWSNOO MG WNREOOOOWLNOOOOGPAWNREO

FELAE AN T AT o

const int inf=1<<25,5=256,N=5000;
int root,last,pos,need,remain,acnode,ace,aclen;
int n;
struct node{int st,en,lk,son[S];int len(){return min(en,pos+l)—st;}}tree[N<<1];
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;i<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())
return ace+=tree[node].len(),aclen—=tree[node].len(),acnode=node,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=treel[acnode].son[acedge()];
if (down(nxt))continue;
if(text[tree[nxt].st+aclen]==c){aclen++;addedge (acnode) ;break;}
int split=new_node(tree[nxt].st,tree[nxt].st+aclen);
tree[acnode].son[acedge()]=split;
tree[split].son[c]=new_node(pos);
tree[nxt].st+=aclen;
tree[split].son[text[tree[nxt].st]]=nxt;
addedge (split);
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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
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72
73
74
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76
77
78
79
80
81
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}

remain—;

if (acnode==root&&aclen)aclen—,ace=pos—remain+1;
else acnode=tree[acnode].lk?tree[acnode].lk:root;

}
void show(int x,int dep,int sum,int y){
sum+=tree[x].len();
for(int i=0;i<dep;i++)putchar(’-’);
for(int i=tree[x].st;i<min(tree[x].en,pos+l);i++)printf(”%c”,text[i]+’a’);printf(”:”);
printf(”id=%d, [%d,%d], len=%d,maxsuf=%d ”,x,tree[x].st,
min(tree[x].en,pos+1l)—1,sum,f[x]);
if (sum&&min(tree[x].en,pos+l)==pos+1){
printf(” is suffix %d\n”,pos—sum+1);
}else puts(””?);
for (int i=0;i<S;i++)if(tree[x].son[i])show(tree[x].son[i],dep+2,sum,i);
}
int search(){
scanf (”%s”,tmp+1);
n=strlen(tmp+1);
int x=root,i=1,j;
while(i<=n){
if(tree[x].son[tmp[i]]){
x=tree[x].son[tmp[i]];
j=tree[x].st;
while(i<=n&&j<min(tree[x].en,pos+1))if(tmp[i]l==text[j])i++,j++;else return 0;
}else return 0;
}
return 1;
}
int main(){
init();
scanf (”%s”,tmp+1);
n=strlen(tmp+1);
for (int i=1;i<=n;i++)extend(tmp[i]);extend(’S$’);
pos—;
show(root,0,0,0);
while(1)printf(”%d\n”,search());

7 BEE

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;
}
Node*root, *last;
SuffixAutomaton(){clear();}
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13
14
15
16
17
18
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37
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44
45
46
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49
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51
52
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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 EZBINEITFHHINRE
G BRARM, FROAANTR. Wi S PR XA ) LA A

1 | #include<cstdio>

2 | #include<cstring>

3 | const int N=800010,M=N*2;

4 | char ch,a[N*10];

5 |int tot=1,last=1,pre[M],son[M][3],ml[M],d[M],h,t,q[M],cnt[M];
6 |1int n,i,x,1,fin[N];long long f[M],ans;

7 |void extend(int w){

8 int p=++tot,x=last,r,q;

9 for(ml[last=p]=ml[x]+1,cnt[p]=1;x&&!son[x][w]j;x=pre[x])son[x][w]=p;
10 if(!x)pre[p]=1;

11 else if(ml[x]+1==ml[g=son[x][w]])prelpl=q;

12 else{

13 pre[r=++tot]=pre[q];memcpy(son[r],son[q],sizeof son[r]);
14 ml[r]l=ml[x]+1l;cnt[r]=0;pre[pl=prelql=r;

15 for (;x&&son[x] [w]==q;x=pre[x])son[x][w]=r;

16 }

17 |}

18 |1dnt main(){

19 read(n);

20 fin[1]=1;

21 for(i=2;1i<=n;i++){

22 read(x) ;while(! ((ch=getchar())>="a’&&ch<="c’));

23 last=fin[x],extend(ch—’a’),fin[i]=last;

24 }

25 for(i=1;i<=tot;i++)d[pre[i]]++;

26 for (i=h=1;i<=tot;i++)if(!d[i])q[++t]=1;

27 while(h<=t){

28 x=qlh++];

29 cnt[pre[x]]+=cnt[x];

30 if(pre[x]&&! (—d[pre[x]11))ql++t]=pre[x];

31 }

32 for(i=1;i<=t;i++)f[i]=1LL* (mL[i]-ml[pre[i]1])*cnt[i];
33 for (i=t;i;i—)flqlill+=f[prelq[illl;

34 scanf(”%s”,a) ;n=strlen(a);

35 for(x=1,i=0;1i<n;i++){

36 ch=al[i]-’a’;

37 while(x>1&&!son[x] [ch])x=pre[x],l=ml[x];

38 if(!son[x][ch])x=1,1=0;

39 else x=son[x][ch],l++,ans+=f[pre[x]]+1LL*(l-ml[pre[x]])*cnt[x];
40 }

41 printf(”%1l1ld”,ans);

42 |}
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8.10 [T Ekt

FELAL BT, —A 8 S KBRS = TP/ Sx KRR — FlF AT S
RUGEANEG Hob s« AT RAERP I TR, HHAERTRFHE R,

len: H¥K.

slil: WHEAELLE @ DNTFAF

PN AR S @ NPT IR S WA S § N FRIT IR I R 81 7 307 540 T B
B tml[i] 5 tmlj].

ins(len): AN len DMFRIFIERIEE .

1 | typedef unsigned long long 11;

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

3 | const double A=0.8;

4 |1l 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]l==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,11 a,1l 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,1l,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 |1int rebuild(int x){cnt=0;dfs(x);return build(f[x],1,cnt,tl[x],tr[x]);}
31 |void 1insert(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);
40 son[y][b]=now;
41 |}
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8.11 Basic Factor Dictionary
BN—E, O(logn) I X 8] [a,b] FIBJEMEIATT, HH FARAN 1 FF46.

1 | #include<cstdio>

2 | #include<cstring>

3 | #include<vector>

4 | #include<algorithm>

5 |using namespace std;

6 | #define PB push_back

7 | #define 1int long long

8 | #define PII pair<int,int>

9 |#define FI first

10 |#define SE second

11 |#define R(i,n) for(int i=0;1i<n;i++)
12 | #define ALL(x) (x).begin(),(x).end()
13 |#define SZ(x) ((int)(x).size())

14 | #define MAX 100010

15 |struct ciag{

16 int a,il,b;

17 ciag(){}

18 ciag(int _a,int _il,int _b){a=_a,il=_1il,b=_b;}
19 inline bool add(int x){

20 if(il==1){

21 b=x—a;

22 il=2;

23 return 1;

24 }

25 if(a+il*b==x){

26 il++;

27 return 1;

28 }

29 return 0;

30 }

31 inline int ost(){return a+(il-1)*b;}
32 | };

33 |1int exgcd(int a,int b,int&x,int&y){
34 if(a<b)return exgcd(b,a,y,x);

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

36 int t,d=exgcd(b,a%b,t,x);

37 return y=t—x*(a/b),d;

38 |}

39 |inline 1int floordiv(int a,int b){
40 if(b<0)a=—a,b=—b;

41 int d=a/b,m=a—d*b;

42 if(m<0)d—;

43 return d;

44 |}

45 |inline 1int ceildiv(int a,int b){
46 int r=floordiv(a,b);

47 if(a%b) r++;

48 return r;

49 |}

50 |1inline ciag marek(ciag&a,ciag&b){
51 ciag wynik;

52 int n,m,da=b.a—a.a,g=exgcd(a.b,b.b,n,m);
53 if(da%g)return ciag(1,0,1);
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54
55
56
57
58
59
60
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63
64
65
66
67
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69
70
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75
76
7
78
79
80
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84
85
86
87
88
89
90
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99
100
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103
104
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108
109
110

n*=da/g;
wynik.b=a.b/g*b.b;
int elem=a.a+a.b*n,maxA=a.ost(),maxB=b.ost(),
minIle=max(ceildiv(a.a—elem,wynik.b),ceildiv(b.a—elem,wynik.b)),
maxIle=min(floordiv(maxA—elem,wynik.b),floordiv(maxB—elem,wynik.b));
if(minIle>maxIle)return ciag(1,0,1);
wynik.a=elem+minIle*wynik.b;
wynik.il=maxIle—minIle+1;
return wynik;
}
vector<vector<ciag> >ciagi[MAX];
int n,len,ans,kmr[19] [MAX];
vector<pair<PII,int> >x;
char z[MAX];
vector<int>wys[MAX];
inline void mapuj(int j){
sort(ALL(x));
int id=0;
R(7,SZ(x)){
if(F&&x[1—1].FI!=x[7].FI)id++;
kmr[j]1[x[i].SE]=1id;
wys[id].PB(x[i].SE);
}
ciagil[j].resize(id+1);
R(i,id+1){
for (vector<int>::iterator it=wys[i].begin();it!=wys[i].end();it++)
if(ciagil[jl[il.empty()||!ciagil[j]l[i].back().add(*it))
ciagi[j][i].PB(ciag(*it,1,0));
wys[i].clear();

}
inline void licz_kmr(){
R(i,n)x.PB(pair<PII,int>(PII(z[1],0),1));
mapuj (0) ;
int krok=1,j=0;
while(krok<n){
x.clear();
R(i,n—krok)x.PB(pair<PII,dint>(PII(kmr[j][i],kmr[j][i+krok]),i));
mapuj (++3) ;
krok<<=1;

}
inline int pierw(int j,int k,int x){
int 1=—1,r=SZ(ciagil[jl[k]l);
while(l+1!=r){
int m=(l+r)>>1;
if(ciagil[j][k]l[m].ost()>=x)r=m;else 1l=m;
}
return r;
}
inline ciag przetnij(ciag xx,ciag y,int a,int b,int k){
XX .a=b—xx.o0st();
y.a=k+ty.a—a;
if(xx.il==1)xx.b=1;
if(y.il==1)y.b=1;
return ciag(marek(xx,y));
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111
112
113
114
115
116
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118
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123
124
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128
129
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133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

inline bool spr(int a,int b,int j){

int k=1<<j,aa=kmr[j][a],bb=kmr[j][b—k],pa=pierw(j,aa,b—2*%k),pbb=pierw(j,bb,a),res=0;

while(pa<SZ(ciagil[jllaal)){
if(ciagil[j][aa]l[pal.a>b—k)break;
int pb=pbb;
while(pb<SZ(ciagi[j][bb])){
if(ciagil[j][bb][pb].a>a+k)break;

ciag pom=przetnij(ciagil[jllaallpal,ciagilj]llbb][pb],a,b,k);

if(pom.il!=0){
int wyn=pom.ost(), lim=min(2*k,b—a—1);
if (wyn>1im) {
int cof=(wyn—lim+pom.b—1)/pom.b;
wyn—=cof*pom.b;
}
if(pom.a<=wyn)res=max(res,wyn);
}
pb++;
}
pa+t+;
}
if(res>=k){
ans=len—res;
return 1;
}
return 0;
}
inline void zap(int a,int b){
ans=len;
int j=0,dl=b-a;
while ((1<<(j+1))<dl)j++;
while(~j&&!spr(a,b,j))j—;
}
#undef int
int main(){
int T,C=0,q;
scanf (7%d”,&T) ;
while(T—){
printf(”Case #%d:\n”,++C);

for (int i=0;i<MAX;i++)ciagi[i].clear(),wys[i].clear();

x.clear () ;memset (kmr,0,sizeof kmr);
scanf (7%s%d”,z,&q) ;n=strlen(z);
licz_kmr();
while(g—){

int a,b;

scanf (”%d%d”,&a,&b) ;

len=b—a+1;

zap(a—1,b);

printf(?%d\n”, (int)ans);

172




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

8.12 TWHA KMP

P —NFRrE S, — iR E, AT m REAE, IR EPADEEE 2, ¢, BN
XV AT EBONTESE oy RAEZ TG R R KB IN— N5 ¢ TR Z AT &R o

THE R ERE SRR 2 Ja, SR ZIREEES B0 747 5 B R A T K .

1 |const int N=300005,M=N*20*3;

2 |dnt n,m,i,x,y,z,d[N],nxt,T[N],v[M],1[M],r[M],tot;
3 |1int change(int x,int a,int b,int c,int p){

4 int y=++tot;

5 if(a==b){

6 viyl=p;

7 return y;

8 }

9 int mid=(a+b)>>1;

10 if(c<=mid)1[y]=change(l[x],a,mid,c,p),r[yl=r[x];
11 else 1[y]=1[x],r[y]=change(r[x],mid+1,b,c,p);
12 return y;

13 |}

14 |dnt ask(int x,int a,int b,int c){

15 if(a==b)return v[x];

16 int mid=(a+b)>>1;

17 return c<=mid?ask(l[x],a,mid,c):ask(r[x],mid+1l,b,c);
18 |}

19 |1dnt main(){

20 scanf (7%d%d” ,&n,&m) ;

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

22 scanf (7%d%d” ,&x,&y) ;

23 d[i]=d[x]+1;

24 z=ask(T[x],0,n,x);

25 nxt=ask(z,1,m,y);

26 printf (”%d\n”,d[i]-d[nxt]);

27 T[i]=change(T[x],0,n,x,change(z,1,m,y,i));

28 T[i]=change(T[i],0,n,i,ask(T[i],0,n,nxt));

29 }
30 |}

8.13 I & KMP

RN 2[i] = lep(sufli], suf[0])o

1 |std::vector<int> ext_kmp(char *s, int n) {

2 std::vector<int> z(n, 0);

3 for (int i =1, x =0, y =0; i < nj; ++i) {

4 if (i <= y) z[i] = std::min(y — i, z[i — x]);

5 while (i + z[i] < n && s[i + z[i]] == s[z[1]]) ++z[i];
6 if (y <=4 + z[i]) x =i, y =1 + z[i];

7 }

8 z[0] = n;

9 return z;

10 |}
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8.14 EHBKALTFFET
SETAE AN B, WL B, REKALTHES, WTEAE Onmm).

1 |const int N = 4000 + 10;

2 |dnt dp[N]J[N], from[N][N];

3 |1int clcs(char s[], char t[]) {

4 int n = strlen(s), m = strlen(t);

5 auto eq = [&](int a, 1int b) {

6 return s[(a — 1) % n] == t[(b — 1) % m];
7 15

8 dp[0][0] = from[0][0] = 0O;

9 for (int i = 0; i <= n * 2; ++i) {

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

11 dp[i1[j] = o;

12 if (§ & dpl[il[j — 11 > dp[i1[3]) {
13 dp[i1[j] = dp[il[j — 1];

14 from[i][j] = O;

15 }

16 if (i && j && eq(i, j) && dp[i — 1][j — 1] + 1 > dp[i1[j]) {
17 dp[il[j] = dp[i — 11[j — 1] + 1;
18 from[i][j] = 1;

19 }

20 if (i && dp[i — 11[31 > dp[i1031) {
21 dp[il[3] = dp[i — 11[]]1;

22 from[i][j] = 2;

23 }

24 }

25 }

26 int ret = 0;

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

28 ret = std::max(ret, dp[i + n][m]);

29 int x =1+ 1,y = 0;

30 while (y <= m && from[x][y] == 0) ++y;
31 for (; y <=m && x <= n * 2; ++x) {
32 from[x][y] = 0, —dp[x][m];
33 if (x == n * 2) break;

34 for (5 y <= m; ++y) {
35 if (from[x + 1][y] == 2) break;
36 if (y + 1 <= m && from[x + 1][y + 1] == 1) {
37 ++y; break;

38 3
39 }
40 }
41 }
42 return ret;
43 |}

8.15 4 fX Lyndon Words
Y7 M IWNBIR A K A n, FRFERINN m BIFTE Lyndon words.

1 |void lyndon_generate(int n, int m) {
2 char z = ’a’ + m— 1, s[1000];
s[0] = ’a’ — 1;

w
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4 for (int i = 1, x = 1; ; ++i) {

5 s[x — 1]++; s[x] = 0

6 puts(s);

7 for (int j = x; j < n; ++j) s[j] = s[j — xI;
8 for (x = n; s[x — 1] == z; —x);

9 }

10 |}

8.16 ALCS

BN S AT, WT T HEANXE, il S FEr LCS. MRERE O(n?).

1 |#include<vector>

2 | #include<cstdio>

3 | #include<cstring>

4 | #include<iostream>

5 | #include<algorithm>

6 |using namespace std;

7 |const int N = 2005;

8 |int n, m;

9 |char s[N], t[N];

10 |[int from[N][N], cnt[N], ans[N][N], dp[N]J[N];

11 |[1dnt main() {

12 memset(from, —1, sizeof(from));

13 memset(dp, —1, sizeof(dp));

14 scanf (”%s%s”, s, t);

15 n = strlen(s), m = strlen(t);

16 dp[0][0] = 0, from[B][0] = O;

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

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

19 if (J & dp[i1[j — 11 > dp[i1[3]) {
20 dp[i1[j]1 = dp[il[j — 11;

21 from[i][j] = 0O;

22 }

23 if (i && j && s[j — 1] == t[i — 1] && dp[i — 1][j — 1] + 1 > dp[i]1[3]) {
24 dp[i][j] = dp[i — 1]1[j — 1] + 1;
25 from[i][j] = 1;

26 }

27 if (i && dpli — 11031 > dp[il1[31) {
28 dp[i]1[j] = dp[i — 11[3]1;

29 from[i][j] = 2;

30 }
31 }
32 }

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

34 cnt[i — 1] = 03
35 for (int j = 0; j <= n; ++j) {
36 cnt[i — 1] += !!from[i][j];

37 3
38 —cnt[i — 1];
39 }
40 for (int i = 0; i < m; ++i) {
41 | /*
42 | for (int j = d; j <= m; ++j) {
43 for (int k = 0; k <= n; ++ k) {
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44 putchar (from[j][k] == 1 2 ’\\’ : ’ ’);
45 putchar (from[j1[k] == 2 2 >|? : ?> ?);
46 }
47 puts(””);
48 for (int k = 0; k <= n; ++ k) {
49 putchar (from[j][k] == 0 2 *—> : 7 ?);
50 putchar(’*?);
51 }
52 printf(”\n”);
53 |}
54 |printf(”\n”);
55 | */
56 for (int j = i; j < m; ++j) {
57 ans[i]1[j] = cnt[j];
58 }
59 int x = i, y = 03
60 from[i + 1][0] = 0O;
61 while (y <= n) {
62 if (x < m && from[x + 1][y] == 2) {
63 from[x + 1][y] = 0;
64 —cnt[x];
65 ++X;
66 } else if (x < m && from[x + 1][y + 1] == 1) {
67 from[x + 1][y + 1] = 0;
68 —cnt[x];
69 ++X, ++y;
70 1} else {
71 ttys
72 }
73 }
74 }
75 for (int i = 0; i < m; ++i) {
76 for (int j = 0; j < m; ++j) {
77 if (5 < 1) {
78 printf(” ”);
79 } else {
80 printf(”%d%c”, ans[i][j], j ==m— 172 ’\n’ : * ?);
81 }
82 3
83 }
84 |}
8.17 Shift And
Y AR 0 TFORELT R, SCHF 3 Pk
0. fEM B z; AIEAN—DFRE g0
L MIERALE [24, p:) BIFATH
2. FEHRLE [ 1) MFFHE LT LD RAEMTH 20
1 | typedef unsigned int U;
2 |const int N=1000010;
3 |int T,op,x,y,i,j,n,cb,m,g[65536] ;char s[N];
4 |1dinline dnt popcount(U x){return g[x>>16]+g[x&65535];}
5 |struct BIT{
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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
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

U v[N/32+5];
[1¥IEHR N 0
void clr(){for(int i=0;i<=cb;i++)v[i]=0;}
/ /BB XALE
U get(int x){return v[x>>5]>>(x&31)&1;}
[ /GBI E Ny
void set(int x,U y){if((v[x>>5]>>(x&31)&1)"y)v[x>>5]4=1U<<(x&31);}
/B XL
void flip(int x){v[x>>5]7=1U<<(x&31);}
[ I HIXTTHUER IR Ry hr, ANE T B EM
void shr(int x,int y){
int A=y>>5,B=y&31,C=(32—B)&31,D=x>>5;
v[cb+A+1]=0;
for (int i=cb;i>D;i—){
if(C)v[i+A+1]|=v[i]>>C;
v[i+Al=v[i]<<B;
}
for(int i=(D<<5)+31;i>=x;i—)set(i+y,get(i));
}
[ 1M x+y THIE R R AT Ry, ANET LR
void shl(int x,int y){
int A=y>>5,B=y&31,C=(32—B)&31,D=x>>5,E=(D<<5)+31;
for(int i=x;i<=E;i++)set(i,get(i+y));
for (int i=D+1;i<=cb;i++){
v[i]=v[i+A]>>B;
iF(C)v[i]|=v[i+A+1]<<C;

}
/ /=1l
void copy(int x,int y,const BIT&p){for(int +i=x;i<=y;i++)v[i]=p.v[i];}
/1588
void And(int x,int y,const BIT&p){for(int i=x;i<=y;i++)v[il&=p.v[i];}
/IR TR,y IR —#%
void shift(int x,int y){
for (int i=y;i>=x;i—){
v[i]<<=1;
if(i&&(v[i—1]1>>31&1))v[i]]|=1;

}
[/ [x,y]Z I8 1 A3
int count(int x,int y){
int A=x>>5,B=y>>5,C,ret=0;
if (A==B){
for (int i=x;i<=y;i++)if(v[A]>>(i&31)&1)ret++;
return ret;
}
for (int i=A+1;i<B;i++)ret+=popcount(v[i]);
C=(A<<5)+31;
for(int i=x;i<=C;i++)if(v[A]>>(i&31)&1)ret++;
C=B<<5;
for(int i=C;i<=y;i++)if(v[B]>>(i&31)&1)ret++;
return ret;
}
}f[1el,s;
inline void getstr(){
scanf (”%s”,s);

m=strlen(s);
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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
97
98
99

100

101

102

for (i=0;i<m;i++)s[i]—="0";
}
inline void 1ins(int x){
for (i=0;i<10;i++)f[i].shr(x,m);
for (i=0;i<10;i++)for(j=0;j<m;j++)f[i].set(x+j,s[jl==1);
n+=m;
cb=n>>5;
}
inline void del(int x,int y){
if(x==y)return;
N—=y—X;
cb=n>>5;
for (i=0;i<10;i++)f[i].shl(x,y—x);
}
inline int ask(int x,int y){
if (y—x<m)return 0;
y—j;
int A=x>>5,B=y>>5;
S.copy(A,B,f[s[0]]);
for(i=1;i<m;i++)S.shift(A,B),S.And(A,B,f[s[i]]);
return S.count(x+m—1,y);
}
int main(){
for(i=1;1<65536;i++)g[i]l=g[i>>1]+(i&l);
scanf (7%d”,&T) ;
while(T—){
scanf (”%d%d” ,&op,&x) ;
if (op==0){
getstr();
ins(x);
}else if(op==1){
scanf (”%d”,&y);
del(x,y);
}else{
scanf (”%d”,&y);
getstr();
printf (?%d\n”,ask(x,y));
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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]);

9.3 m/IIKEBE

© o N o b~ W N

I i e R N i el
© © ® N O U A WN R O

int n,cnt,i;double R,tmp;
struct P{
double x,y,z;
PO{}
P(double _x,double _y,double _z){x=_x,y=_y,z=_z;}
P operator+(const P&b){return P(x+b.x,y+b.y,z+b.z);}
P operator—(const P&b){return P(x—-b.x,y—b.y,z—b.z);}
P operator*(double b){return P(x*b,y*b,z*b);}
P operator/(double b){return P(x/b,y/b,z/b);}
}a[200000],b[4],0;
double dis(const P&a,const P&b){
return (a.x-b.x)*(a.x—b.x)+(a.y-b.y)*(a.y-b.y)+(a.z—b.z)*(a.z—b.z);
}
double dot(const P&a,const P&b){
return a.x*b.x+a.y*b.y+a.z*b.z;
}
void ball(){
P g[3];double m[3][3],f[3],L[3],det;
int i,j;0.x=0.y=0.z=R=0;
switch(cnt){
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74
75
76

case 1:0=b[0];break;
case 2:0=(b[0]+b[1])/2;R=dis(0,b[0]) ;break;
case 3:
for (i=0;1i<2;i++)q[i]=b[i+1]-b[0];
for (1=0;1<2;i++)for(j=0;j<2;j++)m[i]1[jI=dot(q[i]1,q[3]1)*2;
for (i=0;1i<2;i++)f[i]=dot(ql[i],ql[i]);
if(fabs(det=m[0][0]*m[1][1]-m[@][1]*m[1][0])<eps)return;
LloI=(flo]*m[1][1]-f[1]*m[0][1])/det;
L{1]=(f[1]*m[e][0]—f[0]*m[1][0])/det;
0=b[0]+q[0]*L[0]+q[1]*L[1];
R=dis(0,b[0]);
break;
case 4:
for (i=0;1i<3;i++)q[i]l=b[i+1]-b[0],f[i]l=dot(q[i],q[i]);
for (i=0;1<3;i++)for(j=0;j<3;j++)m[i][jl=dot(ql[i],q[j])*2;
det=m[0][0]*m[1][1]*m[2][2]
+m[0][1]*m[1][2]*m[2] [0]
+m[O][2]*m[2][1]*m[1] [0]
—m[0][2]*m[1][1]*m[2][0]
—m[0][1]*m[1][0]*m[2] 2]
—m[e][0]*m[1][2]*m[2][1];
if(fabs(det)<eps)return;
for(j=0;3<3;j++){
for (i=0;1i<3;i++)m[i1[j]1=F[i];
L{jl=(mle][0]*m[1][1]*m[2][2]
+m[0] [1]*m[1][2]*m[2][0]
+m[0][2]*m[2] [1]*m[1][O]
—m[0][2]*m[1][1]*m[2] 0]
—m[0][1]*m[1][0]*m[2][2]
—m[0][0]*m[1][2]*m[2][1])/det;
for (i=0;i<3;i++)m[i1[jI=dot(q[i1,q[j]1)*2;
}
0=b[0];
for (i=0;1<3;i++)0=0+q[i]*L[i];
R=dis(0,b[0]);

}
void minball(dint n){
ball();
if(cnt<4) for(int i=0;i<n;i++)if(dis(0,a[i])—R>eps){
blcnt++]=al[i];minball(i);cnt—;
if(i>0){
P t=ali];
memmove (&a[1l] ,&a[0],sizeof(P)*i);
alo]=t;
}

}
int main(){
while(~scanf (”%d”,&n)){
for (i=0;1i<n;i++)scanf ("%Lf%Lf%lf”,&a[i].x,&a[i].y,&a[i].2);
random_shuffle(a,a+n);R=—1;
for (i=0;i<n;i++)if(dis(0,a[i])—R>eps)cnt=1,b[0]=a[i],minball(i);
printf(”%.4f %.4f %.4f %.4f\n”,sqrt(R),0.x,0.y,0.2);
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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 DA DDA DD WWWWWWWWWWNNNNNNNNNNNERERRIERRRLRRBR R
N 0O 00Dd WNROO®NOOAWNRO®OONOOUWUDRWNROOOOWNOWDMWNIERO

KR e R 5E. TERARA EE A

#include<cstdio>
#include<cmath>
#include<algorithm>
#include<vector>
using namespace std;
typedef double DB;
const int N=88888;
const DB eps=le—8,pi=acos(—1);
DB ans;
int n;
struct PT{
DB x,y;
PT(DB x=0,DB y=0):x(x),y(y){}
void input(){scanf(”%Lf%1lf”,&x,&y) ;?}
bool operator<(const PT&p)const{
if(fabs(x—p.x))return x<p.x;
return y<p.y;

}
void output(){printf(”%.10f %.10f\n”,x,y);}
}p[NT,qlN]T;

vector<PT>ret;
DB vect(PT p,PT pl,PT p2){
return (pl.x—p.x)*(p2.y—p.y)—(pl.y—p.y)*(p2.x—Pp.x);
}
int convex_hull(PT*p,int n,PT*q){
int i,k,m;
sort(p,p+n);

m=0;

for(i=0;i<n;q[m++]=p[i++])while(m>1&&vect(q[m—2],q[m—1],p[i])<eps)m—;

k=m;

for (i=n—2;i>=0;q[m++]=p[i—])while(m>k&&vect(q[m—2],q[m—1],p[1])<eps)m—;

return —m;

}
PT get(PT p,DB x){

return PT(p.x*cos(x)—p.y*sin(x),p.x*sin(x)+p.y*cos(x));

}
bool is_ext(int 1id,PT pp){

if(vect(p[id],PT(p[id].x+pp.x,p[id].y+pp.y),p[id+1])<—eps)return 0;
if(vect(p[id],PT(p[id].x+pp.x,p[id].y+pp.y),p[(id—1+n)%n])<—eps)return 0O;

return 1;
}
PT dinter(PT pl,PT p2,PT p3,PT p4){
p2.x+=pl.x;
p2.y+=pl.y;
p4.x+=p3.x;
p4.y+=p3.y;
DB s=vect(pl,p2,p3),sl=vect(pl,p2,p4);
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48 DB t=s/(s—sl);
49 return PT(p3.x+(p4.x—p3.x)*t,p3.y+(p4.y—p3.y)*t);
50 |}
51 |void solve(){

52 int f[4];
53 fl1]=f[2]=f[3]=0;
54 for(int i=0;i<n;i++){
55 flo]l=1;

56 PT v[4];
57 v[0]=PT(p[i+1].x—p[i].x,p[i+1].y—p[il.y);
58 for(dint j=1;j<4;j++)for(v[jl=get(v[0],pi/2*]);is_ext(f[31,v[31);flF1=(F[F]1+1)%n);
59 vector<PT>tmp;

60 for (int j=0;j<4;j++)tmp.push_back(inter (p[F[311,v[i1,p[FL(3+1)%4]1],v[(3+1)%4]));
61 DB tmps=0;

62 for(int j=0;j<4;j++)tmps+=vect(tmp[0],tmp[j],tmp[(j+1)%4]);
63 tmps=fabs (tmps) ;

64 if (ans>tmps)ans=tmps,ret=tmp;

65 }

66 |}

67 |int main(){

68 while(~scanf(”%d”,&n)){

69 if(!n)return 0;

70 for(int i=0;i<n;i++)p[i].input();

71 n=convex_hull(p,n,q);

72 if(n<3)ans=0;else{

73 for(int i=0;i<n;i++)p[il=q[i];

74 plnl=p[0];

75 ans=1el00;

76 solve();

77 }

78 printf(”%.4f\n”,ans/2.0);

79 //for(int i=0;i<4;i++)ret[i].output();

80 }

81 |}

10.3 =#M8

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,x*p.y—y*p.x);

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;}// &
15 | }center;

16 |struct fac{

17 int a,b,c;// BN ERN=EARMHS

18 bool ok;//iMHIA 75 A& 4 A (1 TH
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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
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

struct T3dhull{

int n;/ /W86 SE
TPoint ply[N];//#I44 5
int trianglecnt;//ME E=MAEH
fac tri[N];//MB=MIE
int vis[N][N];/ /03 88528 T AN
double dist(TPoint a){//WisiKE
return sqrt(a.x*a.x+a.y*a.y+a.z*a.z);
}
double area(TPoint a,TPoint b,TPoint c){//=MEIHIH*2
return dist((b—a)*(c—a));
}
double volume(TPoint a,TPoint b,TPoint c,TPoint d){//MUHE 4G [iAfi*e
return (b—a)*(c—a)*(d—a);
}
double ptoplane(TPoint &p,fac &f){//IE: AL F M
TPoint m=ply[f.b]—ply[f.al,n=ply[f.c]—ply[f.a],t=p—ply[f.a];
return (m*n)At;
}
void deal(int p,int a,int b){
int f=vis[a][b];
fac add;
if(tri[f].ok){
if((ptoplane(ply[pl,tri[f]))>PR)dfs(p,f);else{
add.a=b,add.b=a,add.c=p,add.ok=1;
vis[p][b]=vis[a][p]=vis[b][a]=trianglecnt;
tri[trianglecnt++]=add;

}

void dfs(int p,int cnt){//4ME, RS ENEIEHNE
trilcnt].ok=0;
deal(p,trifcnt].b,tri[cnt].a);
deal(p,tri[cnt].c,trilcnt].b);
deal(p,trifcnt].a,trilcnt].c);

}

bool same(int s,int e){//HIWiA iy i
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(){//Md"NE
int i,j;
trianglecnt=0;
if(n<4)return;
bool tmp=1;
for (i=1;i<n;i++) {/ /MR

if((dist(ply[0]-ply[i]))>PR){
swap(ply[1],ply[i]);tmp=0;break;

}

if(tmp)return;

tmp=1;

for (i=2;i<n;i++) {/ /M= A AL
if((dist((ply[@]—-ply[1])*(ply[1]-ply[i1)))>PR){
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78
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swap(ply[2],ply[i]); tmp=0; break;

}
if(tmp)return;
tmp=1;
for (i=3;i<n;i++) //HIPY S 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 (1=0;1<4;3++) {/ /I Y i i
add.a=(i+1)%4,add.b=(i+2)%4,add.c=(i+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++) {/ /M HEHLE
for (j=0;j<trianglecnt;j++)
if(tri[j].ok&&(ptoplane(ply[i],tri[j]))>PR){
dfs(i,j) ;break;

}
int cnt=trianglecnt;
trianglecnt=0;
for (i=0;i<cnt;i++)
if(tri[i].ok)
tri[trianglecnt++]=tri[i];
}
double area(){//F#
double ret=0;
for(int i=0;i<trianglecnt;i++)ret+=area(ply[tri[i].a]l,ply[tri[i].b],ply[tri[i]l.c]);
return ret/2.0;
}
double volume(){/ /&
TPoint p(0,0,0);
double ret=0;
for(int i=0;i<trianglecnt;i++)
ret+=volume(p,ply[tri[i].al,ply[tri[i].bl,ply[tri[i].c]);
return fabs(ret/6);
}
int facetri(){return trianglecnt;}//Rii=MEH
int facepolygon(){//EHZ A
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(){//EL»
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].c]);
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133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

ans=ans+(o+ply[tri[i].al+ply[tri[i].b]+ply[tri[i].c])/4.0*vol;

all+=vol;
}
return ans/all;

}
double ptoface(TPoint p,int 1) {// &5 B|HHFE:

return fabs(volume(ply[tri[i].a]l,ply[tri[i].b],ply[tri[i]l.c],p)
/area(ply[tri[i].a]l,ply[tri[i].b],ply[tri[i]l.c]));

}
ta;
int main(){
scanf (”%d”,&a.n);

for(int i=0;i<a.n;i++)scanf("%LfBLF%LF”,&a.ply[i].x,&a.ply[i].y,&a.ply[i].2);

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);

10.4 FBkiER

FA2 v, BN b ERER AR M

10.5 2D HEJLREIRKE

© 0 N O U b W N K

N NNNNNNNNERERKRERR R B B B2
0 ~N oA WNROGOO~NOWAIAWWNIERO

#include<cstdio>
#include<algorithm>
#include<cmath>
using namespace std;
double eps=1le-9;
//

// Fundamental
//

int sgn(double x) {
if( x < —eps ) return —1;
if( x >
return 0;
}
/] =KIite
bool Quadratic(double A, double B, double C, double *t0,
double discrim = B * B — 4.f * A * C;
if (discrim < 0.) return false;

eps ) return 1;

double rootDiscrim = sqrt(discrim);

double q;

if (B < 0) q = —.5f * (B — rootDiscrim);
else g = —.5f * (B + rootDiscrim);
*t0 = q / A;

*t1 = C / g;

if (*t0 > *tl)
return true;

swap(*t0, *tl);

}
struct vec {
double x,y;
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54
55
56
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59
60
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62
63
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65
66
67
68
69
70
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72
73
74
75
76
77
78
79
80
81
82
83
84
85

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—Vv.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() {return hypot(x,y); }
double len_sqr() {return x*x + y*y; }

[ JTE e
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;}
//VE a,b [AIRFARE
double get_angle(vec a,vec b) {return fabs(atan2(fabs(cross(a,b)),a*b));}
/] B AGE

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

/] FIWT SR AL B b (55 )
bool point_on_segment(vec p,vec a,vec b) {
return sgn( cross(b—a,p—a) ) == 0 && sgn( (p—a)*(p—b) ) <= 0;

[/ HIEi £ Brab , pqlil & 5 H 38 i
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; //HAAH, HARAES A
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; //FEEHEAS SRS
return 0;

//BHERZ M, FiRiEpl=q,al=b
int line_intersection(vec a,vec b,vec p,vec q,vec &o,double *t=0) {
double U = cross(p—a,q—p);
double D = cross(b—a,qg—p);
if( sgn(D) == 0 )
return sgn(U)==0 ? 2:0;//E&| VT
o=a+ (b-a) * (U/D);
if(t) *t = U/D;
return 1;

// FEpElEZablh &
double dist_point_to_line(vec p,vec a,vec b) {
return fabs(cross(p—a,b—-a))/(b—-a).len();
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/] RpElZ BrabiE
double dist_point_to_segment(vec p,vec a,vec b) {
if( (b—a).len()>eps && 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;}

vec point(double a){return vec(c.x+r*cos(a),c.y+r*sin(a));}
}s
const double PI=acos(—1.0);

[/ S CHIPIZ, REIVIZAH . v 1] RARE KI5 1A ) &
int getTangents(vec p,circle C,vec*v){
vec u=C.c—p;
double dist=u.len();
if(sgn(dist—C.r)<0)return 0;
if(!sgn(dist—C.r)){
v[0]=u.rot90();
return 1;
}
double ang=asin(C.r/dist);
v[0]=u.rotate(—ang);
v[1l]=u.rotate(ang);
return 2;

[/ PIR AT
[ RBIVIEIAE, —1RRE LB Z AV,
//alil,b[11FRRFEIFVIRERA, B LAY
int getTangents(circle A,circle B,vec*a,vec*b){
int cnt=0;
if(A.r<B.r)swap(A,B),swap(a,b);
double d2=(A.c.x—B.c.x)*(A.c.xB.c.x)+(A.c.y-B.c.y)*(A.c.y-B.c.y);
double rdiff=A.r—B.r;
double rsum=A.r+B.r;
if(sgn(d2—rdiff*rdiff)<0)return 0;//HN&
double base=atan2(B.c.y—-A.c.y,B.c.x—A.c.x);
if(!lsgn(d2)&&!sgn(A.r—B.r))return —1;//FRL &I
if(!sgn(d2—rdiff*rdiff)){//WE1—2%I%
alcnt]=A.point(base);
b[cnt]=B.point(base);
cnt++;
return 1;
}
VNE-EI L
double ang=acos((A.r—B.r)/sqrt(d2));
alcnt]=A.point(base+ang);b[cnt]=B.point(base+ang) ;cnt++;
alcnt]=A.point(base—ang);b[cnt]=B.point(base—ang) ;cnt++;
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if(!sgn(d2—rsum*rsum)){//—% AV
alcnt]=A.point(base);
b[cnt]=B.point(PI+base);
cnt++;
}else if(sgn(d2—rsum*rsum)>0){//Fisk ALk
double ang=acos((A.r+B.r)/sqrt(d2));
alcnt]=A.point(base+ang);b[cnt]=B.point(PI+base+ang) ;cnt++;
alcnt]=A.point(base—ang);b[cnt]=B.point(PI+base—ang) ;cnt++;
}

return cnt;

[/ R B S, Rk lerp(a,b,*t0) Mlerp(a,b,*tl)
bool circle_line_intersection(circle c,vec a,vec b,double *t0,double *t1) {
vec d = b — a;
double A d * d;
double B = d * (a—c.c) * 2.0;
double C = (a—c.c).len_sqr() — c.r * c.r;
return Quadratic(A,B,C,t0,tl);

/ /BRI FEAE

bool circle_circle_intersection(circle a,circle b,vec &pl,vec &p2) {
double d = (a.c—b.c).len();
if( d > a.r + b.r || d < fabs(a.r-b.r) ) return false;//H&|HN&
double 1 ( (a.c—b.c).len_sqr() + a.r*a.r — b.r*b.r ) / (2*d);
double h sgrt(a.r*a.r—=1*1);
vec vl = (b.c—a.c).trunc(l),vh = vl.rot90().trunc(h);
pl = a.c + vl + vh;

p2 = a.c + vl — vh;
return true;

/ /R = I abo K I HIFL, ofe [l

double circle_triangle_intersection_area(circle c,vec a,vec b) {

if( sgn(cross(a—c.c,b—c.c)) == 0 ) return 0;
vec q[5];
int len = 0;

double t0,t1;
qllen++] = aj;
if( circle_line_intersection(c,a,b,&t0,&t1) ) {

if( 0 <= t0 && tO <=1 ) qg[len++] = lerp(a,b,t0);

if( 0 <= t1l && t1l <=1 ) q[len++] = lerp(a,b,tl);
}
q[len++]
double s =
for(int i=1;i<len;++i) {

vec z = (q[i-1] + q[i1)/2;

if( (z—c.c).len_sqr() <= c.r*c.r )

b;
CH

s += fabs( cross(q[i—1]-c.c,q[i]-c.c) ) / 2;
else
s += c.r*c.r*get_angle(q[i—-1]-c.c,q[i]—-c.c) / 2;
}

return s;

//
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// Polygon
/1
YNEZ S IASTH diiliap A
double circle_polygon_intersection_area(circle c,vec *v,int n) {
double s = 0;
for (int i=0;i<n;++i) {
int j = (i+1) % n;

s += circle_triangle_intersection_area(c,v[i]l,v[j])
* sgn( cross(v[i]-c.c,v[j]—c.c) );
}

return fabs(s);

IR EZUN 7
[/ TR AE R £, R ) E 2k a—>b 2 4
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;

[/ ARAERBAEZ LM N b
bool point_in_polygon(vec*a,int n,vec p){
int ret=0;
for(int i=0;i<n;i++){
vec u=al[i],v=al[(i+1)%n];
if(point_on_segment(p,u,v))return 1;
if(sgn(u.y—v.y)<=0)swap(u,Vv);
if(sgn(p.y—u.y)>0||sgn(p.y—v.y)<=0)continue;
ret+=sgn(cross(v—p,u—p))>0;
}

return ret&l;

[/, AAHEEER
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[i];
}
int k = m;
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;
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257 return m;
258 |}

259
260 | //REIZAERIEL, TN 0 BRI 2
261 |point MassCenter(){

262 point ans=point(0,0);

263 if(sgn(area())==0)while(1);

264 aln]=al0];

265 for(int i=0;i<n;i++)ans=ans+(al[i]+a[i+1])*det(al[i+1],a[i]);
266 return ans/area()/6.0;

267 |}

268

269 | //

270 | // Misc

271 | //

272 | [/ GERhEE AR , SR A matrix: s T() 2 BRALRE

273 | //ER: SRR L Inverse (Transpose (R))

274 | //verified HDU 5388

275 |matrix rotate(double x,double y,double z,double d) {

276 double len = sqrt( x*x + y*y + z*z );

277 x/=lenjy/=1len;z/=1len;

278 matrix Kj;

279 K.v[0][1] = —z;K.v[0][2] = vy,

280 K.v[1][0] = =z;K.v[1][2] = —x;

281 K.v[2][0] = —y;K.v[2][1] = x;

282 return matrix::I() + K * sin(d) + K * K * (1 — cos(d));
283 |}

284

285 | //=MABHR, AN, a,b,c =LK

286 |double get_triangle_area(double a,double b,double c) {
287 double s = (a+b+c) / 2;

288 return sqrt( s*(s—a)*(s—b)*(s—c) );

289 |}

10.6 ZMRICE

56 R P AR

1 | #include<cstdio>

2 | #include<algorithm>

3 |using namespace std;

4 |dint n,i,r,t,q[100010],A,B,C,D;long long ans;struct P{int x,y;}a[100010];
5 |bool cmp(P a,P b){return a.x==b.x?a.y<b.y:a.x<b.x;}

6 |1dint main(){

7 A=C=~0U>>1,B=D=—A;

8 for (scanf (”%d”,&n) ,i=1;i<=n;i++){

9 scanf (7%d%d” ,&a[i].x,&a[i].y);

10 A=min(A,a[i].x);

11 B=max(B,a[i].x);

12 C=min(C,al[i].y);

13 D=max (D,a[i].y);

14 }

15 sort(a+l,a+n+1l,cmp);

16 for(i=1;i<=n;i++)if(!t||alil.y>r)r=alil.y,q[++t]=1;

17 for(i=q[r=t]+1;i<=n;q[++t]=i++)while(t>r&&al[i].y>=alq[t]].y)t—;
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for(i=2;i<=t;i++)ans+=1LL*min(a[q[i—1]].y,alq[i]].y)*(alq[i]].x—alq[i—1]].x);
for(t=0,i=1;i<=n;i++)if(!t]||alil.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&&al[i].y<=al[q[t]].y)t—;
for(i=2;i<=t;i++)ans—=1LL*max(a[q[i—1]].y,alq[i]l].y)*(alq[i]].x—a[q[i—-1]].%x);
printf(?%11d\n%1ld” ,2LL*B+2LL*D—2LL*A—2LL*C,ans);

10.7 [EBIERH

© 00 N O U b W N K

A A DD DWW WWWWWWWWNDNDNNNDNDNNNDNRERERERERERRERERFRRE
A W N KF O O 0 ~NO UM WONKFEFOOOWNOO WD WNHEHOOOWLOWNOOOOGDWNRFEHO

FIIEHE, BHEEZREE O(n?logn).

//Area[1]FR/R E G IRBORTE T MR
struct P{
double x,y;
PO{}
P(double _x,double _y){x=_x,y=_y;}
P operator+(const P&b)const{return P(x+b.x,y+b.y);}
P operator—(const P&b)const{return P(x—b.x,y—b.y);}
P operator*(double b)const{return P(x*b,y*b);}
P operator/(double b)const{return P(x/b,y/b);}
double det(const P&b)const{return x*b.y—y*b.x;}
P rot90()const{return P(—y,x);}
P unit(){return *this/abs();}
double abs(){return hypot(x,y);}
1
struct Circle{
P o;double r;
bool contain(const Circle&v,const int&c)const{
return sgn(r—(o—v.o).abs()—v.r)>c;
}
bool disjuct(const Circle&v,const {int&c)const{//0/™#, —14 ™
return sgn((o—v.o).abs()—r—v.r)>c;
}
}s
/RS EZE S, ST, RICER
bool isCC(Circle a,Circle b,P&pl,P&p2){
if(a.contain(b,0)||b.contain(a,0)||a.disjuct(b,0))return 0;
double sl=(a.o—b.o).abs();
double s2=(a.r*a.r—b.r*b.r)/sl;
double aa=(sl+s2)/2,bb=(s1-s2)/2;
P mm=(b.o—a.o0)*(aa/(aa+bb))+a.o;
double h=sqrt(max(0.0,a.r*a.r—aa%*aa));
P vv=(b.o—a.o0).unit().rot90()*h;
pl=mm+vv,p2=mm—Vvv;
return 1;
}
struct EV{
P p;double ang;int add;
EVO{}
EV(const P&_p,double _ang,int _add){p=_p,ang=_ang,add=_add;}
bool operator<(const EV&a)const{return ang<a.ang;}
}eve[N*2];
int E,cnt,C,i,j;Circle c[N];
bool g[N][N],overlap[N][N];
double Area[N];
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int cX[N],cY[N],cR[N];
bool contain(int 1i,int j){
return (sgn(c[il.r—c[jl.r)>0]|
sgn(c[i].r—c[j].r)==08&&i<j)&&c[i].contain(c[j],—1);
}
int main(){
scanf (”%d” ,&C) ;
for (i=0;i<C;i++){
scanf (7%d%d%d” ,&cX[1] ,&cY[i],&cR[i])};
cl[i].o=P(cX[i],cY[i]);
c[i].r=cR[1];
}
for (i=0;i<=C;i++)Areal[i]=0;
for (i=0;1i<C;i++)for(j=0;j<C;j++)overlap[i]l[j]=contain(i,j);
for (i=0;1<C;i++)for(j=0;j<C;j++)
gl[il[j1=!(overlap[il[j]]||overlap[j]1[il]]|c[i]l.disjuct(c[j]l,—1));
for (i=0;1<C;i++){
E=0;cnt=1;
for(j=0;j<C;j++)if(j!=7&&overlap[j]l[i])cnt++;
for (j=0;3<C;j++)if(i!=j&&gli1[i1){
P aa,bb;
isCC(c[i],c[j],aa,bb);
double A=atan2(aa.y-c[i].o.y,aa.x—c[i].0.X);
double B=atan2(bb.y—c[i].o.y,bb.x—c[i].0.X);
eve[E++]=EV(bb,B,1);
eve[E++]=EV(aa,A,—1);
if(B>A)cnt++;
}
if(E==0)Arealcnt]+=PI*c[i].r*c[i].r;
else{
sort(eve,eve+E);
eve[E]=eve[0];
for (j=0;j<E;j++){
cnt+=eve[j].add;
Area[cnt]+=eve[j].p.det(eve[j+1].p)*0.5;
double theta=eve[j+1].ang—eve[j].ang;
if(theta<0)theta+=PI*2;
Area[cnt]+=theta*c[i].r*c[i].r*0.5—sin(theta)*c[i].r*c[i].r*0.5;

X
for (i=1;i<=C;i++)printf(”%d %.3f\n”,i,Area[i]-Areal[i+1]);

10.8 YMEE

2 KT B, APRIEEME, LAURCE TSR, AT P BRI S mOE A, I TR) B %

O(nlogn).

ont FRHMKBAM, TRBHEN 0, fromli] £RE i FUFIRRXS, idl) ZrmE i

AN i) P e X 3

1
2
3

#include<cstdio>
#include<cmath>
#include<set>
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#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;}
}alNT,b[N];
struct E{
int x,y;double o;
EO{}
E(int _x,int _y){x=_x,y=_y,o=atan2(aly].x—a[x].x,aly]l.y—alx].y);?}
te[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].0;}};
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 (q[t=1]=j=1;;q[++t]=j="k) {
k=gle[j1.y]l.find(3"1);k++;
if(k==gle[jl.yl.end())k=gle[j].y].begin();
if(*k==1)break;
}
double s=0;
for (j=1;j<=t;j++)s+=alelq[jl].x]1*alelq[j]].y],dellq[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].o0;
double x=min(al[e[A].x].x,a[e[B].x].x),
yA=(ale[A].x].y—ale[A]l.y]l.y)*(x—al[e[A].y].x)/
(ale[A].x].x—ale[A].y].x)+a[e[A].y].y,
yB=(ale[B].x].y—ale[B].y].y)*(x—ale[B].y].x)/
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}s

(ale[B]l.x].x—a[e[B].yl.x)+ale[B]l.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]l])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[Al.x].x—ale[A]l.yl.x)+a[e[Al.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]1=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=0,1i=1;i<=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['i] ~y) 5
T.erase(m+m);

}
int newm=m+m;
for (i=0;i<m+m;i++){
for (cnt=0,j=g[11;3;3=nxt[31){
if(!sgn(alv[jll.x—alel[i].x].x)){
e[newm++]=E(v[j],e[i].x);
e[newm++]=E(e[i].x,v[j]);
continue;
}
if(!sgn(alvljll.x—alel[i].y]l.x)){
e[newm++]=E(v[j]l,e[i].y);
e[newm++]=E(e[i].y,v[il);
continue;
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}
tmp[++cnt]l=v[j];
}
if(!cnt)continue;
ex[i]=ex[i71]=1;
sort(tmp+1,tmp+cnt+l,cmpC);
for(k=e[i].y,j=1;j<=cntj;k=n,j++){
al++n]=P(altmp[j]].x,cal(i,altmp[j]1].x));
e[newm++]=E(k,n);
e[newm++]=E(n,k);
e[newm++]=E(tmp[j],n);
e[newm++]=E(n,tmp[j]);
}
e[newm++]=E(n,e[i].x);
e[newm++]=E(e[i].x,n);
}
m=newm/2;
}
void location(){
for (i=cnt=0;i<m+m;i++)if(!lex[i]&&sgn(ale[i].x].x—ale[i]
ev[lcnt++]=EV(ale[i].y].x,i,1);
ev[cnt++]=EV(ale[i].x].x,7,0);
}
for (i=0;i<q;i++)evicnt++]=EV(b[i].x,1,2);
sort(ev,ev+cnt,cmpEV);
T.clear();
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,b[ev[i]l.y].y);
a[n+2]=P(ev[i].x—1,blev[i].y].y);
e[m+m]=E(n+1,n+2);
T.insert(m+m);
set<int,cmp>::iterator j=T.find(m+m);
if(j!=T.begin())j——,id[ev[i].y]l=from[*j];

T.erase(m+m) ;

}
}
int getid(){
int x,y;
scanf (7%d%d” ,&x,&y) ;
if(T[x+10000] [y])return T[x+10000][y];
T[x+10000] [y]=++n;
alnl=P(x,y);
return n;
}
int main(){
scanf (7%d%d” ,&q,&m) ;
for (i=0;1i<q;i++)scanf (”%Lf%Lf”,&b[1].x,&b[1].y);
for(i=0;i<m;i++){
x=getid();
y=getid();
e[i<<1l]=E(x,y);
e[i<<1|1]=E(y,x);
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}

ScanLine::connect () ;/ /B4 Bhek i 15 E &
for(i=0;i<m+m;i++)if(!lex[i])GetArea::gle[i].x].insert(i);
GetArea: :work() ;/ /KL
ScanLine::location() ;/ /R HEAT S 2L

10.8.1 H%ZHE

T n(n < 500) % EZK FHE R T AT X, 41 mim < 100000) &, SKREA

RPTE XS EAR . Oy T B R B ARIE 55 R MO0, AT AN A DY 2% ELARAESE 1 X4 oK
Ny At x=L,y=Lx=—Ly=—Lo P L % EMIESLE, P fai#ffeX MEE

R X3 A

1 | #include<cstdio>

2 | #include<cmath>

3 | #include<set>

4 | #include<map>

5 | #include<algorithm>

6 |using namespace std;

7 | const double eps=1e-—8;

8 |const int N=130000,M=800010,ML=600;

9 |int nl,n,m,q,cnt,i,j,x,y,tmp;double S[M],lim;

10 |1inline 1int sgn(double x){

11 if(fabs(x)<eps)return 0;

12 return x>071:-1;

13 |}

14 |struct P{

15 double x,y;

16 PO{}

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

18 double operator*(const P&b){return x*b.y—y*b.x;}
19 P operator*(double v){return P(x*v,y*v);}

20 P operator—(const P&b){return P(x—b.x,y—b.y);}
21 P operator+(const P&b){return P(x+b.x,y+b.y);}
22 | }a[N],b[N],pool[ML];

23 |inline bool cmpP(const P&a,const P&b){return !sgn(a.x—b.x)?a.y<b.y:a.x<b.x;}
24 |struct Line{

25 double a,b,c;

26 P A,B;

27 Line(){}

28 Line(double _a,double _b,double _c){a=_a,b=_b,c=_c;}
29 void cal(){

30 if(sgn(b)){

31 A=P (10000, (—a*10000—c) /b) ;
32 B=P(—10000, (a*10000—c) /b) ;
33 }else{

34 A=P(—c/a, 10000);

35 B=P(—c/a,—10000) ;
36 }
37 }

38 |}line[ML];
39 |bool lap[ML];
40 |struct E{
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int x,y;double o;

EQ{}

E(int _x,int _y){x=_x,y=_y,o0=atan2(aly].x—a[x].x,aly]l.y—alx].y);?}
te[MI;
bool del[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];
inline 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 i,j,q[M],t;
void work(){
for (i=0;i<m+m;i++)if(!del[i]){
for(q[t=11=j=1;;q[++t]1=j=*k){
k=gle[j].y]l.find(3"1);k++;
if(k==g[e[j]l.y]l.end())k=gle[j].y]l.begin();
if(*k==1)break;
}
double s=0;
for(j=1;j<=t;j++)s+=alelq[jl].x]1*alelq[j]].y],dellq[]1]1=1;
if(sgn(s)<=0)continue;
for (cnt++,j=1;j<=t;j++)from[q[j]l]=cnt;
S[cnt]=s;

}
}
namespace ScanlLine{
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,a[e[B].x].x),
yA=(ale[A].x].y—ale[A].y].y)*(x—ale[A].y].x)/
(ale[A].x].x—ale[A].y].x)+a[e[A].y].y,
yB=(ale[B].x].y—al[e[B].y].y)*(x—ale[B].y].x)/
(ale[B].x].x—ale[B].y]l.x)+a[e[B].y].y;
return yA>yB;
}
15
set<int,cmp>T;
int cnt,i;
void location(){
for(i=cnt=0;i<m+m;i++)if(sgn(ale[i].x].x—ale[i].y].x)>0){
ev[lcnt++]=EV(ale[i].y].x,i,1);
evlcnt++]=EV(ale[i].x].x,1,0);
}
for (i=0;i<q;i++)ev[cnt++]=EV(b[i].x,7,2);
sort(ev,ev+cnt,cmpEV);
T.clear();
for (i=0;i<cnt;i++){
if(ev[i].t==0)T.erase(ev[i]l.y);
if(ev[i].t==1)T.insert(ev[i].y);

199




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

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
152
153
154

if(ev[i].t==2){
a[n+1]=P(ev[i]l.x,blev[i]l.y].y);
a[n+2]=P(ev[i]l.x—1,b[ev[i]l.y]l.y);
e[m+m]=E(n+1,n+2);
T.insert(m+m);
set<int,cmp>::iterator j=T.find(m+m);
if(j!=T.begin())j——,id[ev[i].y]l=from[*j];
T.erase(m+m);

}
}
inline int getid(const P&x){
int 1=1,r=n,mid;
while(l<=r){
mid=(l+r)>>1;
if(!sgn(x.x—a[mid].x)&&!sgn(x.y—a[mid].y))return mid;
if(sgn(x.x—a[mid].x)>0]| | !sgn(x.x—a[mid].x)&&sgn(x.y—a[mid].y)>0)1l=mid+1;else r=mid—1;
}
while(1);
}
inline void newedge(int x,int y){
if(x==y)return;
e[m<<1]=E(x,y);
e[m<<1|1]=E(y,x);
m++;
}
inline double cross(const P&a,const P&b){return a.x*b.y—a.y*b.x;}
inline void work(P a,P b,P p,P q){
double U=cross(p—a,q—p),D=cross(b—a,q—p);
if(!sgn(D))return;
P o=a+(b—a)*(U/D);
if(sgn(o.x+1im)<0| |sgn(o.x=1im)>0| |sgn(o.y+1im)<0||sgn(o.y—1lim)>0)return;
ital++n]=o0;
}
inline void work2(P a,P b,P p,P q){
double U=cross(p—a,q—p),D=cross(b—a,q—p);
if(!sgn(D))return;
P o=a+(b—a)*(U/D);
if(sgn(o.x+1im)<0| |sgn(o.x—1im)>0| |sgn(o.y+1im)<0||sgn(o.y—1lim)>0)return;
pool[++tmp]=0;
}
int main(){
scanf (7%d%d%1f”,&nl,&q,&Lim) ;
for (i=0;i<nl;i++)scanf (”%Lf%Lf%Lf”,&line[i].a,&Lline[i].b,&line[i].c);
line[nl++]=Line(1,0,—11im);
line[nl++]=Line(1,0,1im);
line[nl++]=Line(0,1,—11im);
line[nl++]=Line(0,1,1im);
for (i=0;1i<q;i++)scanf (”%Lf%Lf”,&b[i].x,&b[1].y);
for (i=0;i<nl;i++)for(j=0;j<i;j++)
if(!sgn(line[i]l.a—line[j].a)&&
!sgn(line[i].b—line[j].b)&&!sgn(line[i].c—line[j].c))lap[i]=1;
for(i=0;i<nl;i++)line[i].cal();
for (i=0;i<nl;i++)if(!lap[i])for(j=0;j<i;j++)
if(!lap[j])work(line[i].A,line[i].B,line[j].A,line[]j].B);
sort(a+l,a+n+1l,cmpP);
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for(i=1,j=0;1i<=n;i++)if(i==1]||sgn(al[i].x—al[i—1]1.x)||sgn(alil.y—al[i-1].y))al[++jl=alil;

n=j;

for (i=0;i<nl;i++)if(!lap[i]){
tmp=0;
for(j=0;j<nl;j++)if(i!=j&&!lap[j])work2(line[i].A,line[i].B,line[j].A,line[j].B);
sort(pool+1l,pool+tmp+1l,cmpP);
for(j=1;j<tmp;j++)newedge(getid(pool[j]),getid(pool[j+1]));

}

for (i=0;i<m+m;i++)GetArea::gle[i].x].insert(i);

GetArea::work();

ScanLine::location();

for (i=0;i<q;i++)printf(?%.2f\n”,S[id[i]]/2);

10.

P

8.2 ZENE

P b on(n < 100) FAEALEL B E AELB LR AMA& i, m DI LIRE

© 0 N O U b W N K

W W WwwWwwWwwNNNNNNNNNNRERIERERERRBRR R B
0 R WN RO OWOOWNOUWUMAWNREROOO®NOWUHMWNERO

w
[e)]

#include<cstdio>
#include<cmath>
#include<set>
#include<algorithm>
using namespace std;
const double eps=1e—12,inf=110000;
const int N=20010,M=100010;
int n,m,w,q,cnt,cur,i,j,x,idx[N],g[N],v[M],nxt[M],ed,d[N],que[N],h,t,S,T;
inline 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;}
P operator+(P b){return P(x+b.x,y+b.y);}
P operator—(P b){return P(x—b.x,y—b.y);}
P operator*(double b){return P(x*b,y*b);}
P operator/(double b){return P(x/b,y/b);}
double operator*(P b){return x*b.x+y*b.y;}
}a[N],b[N],st[N],en[N],pool[N];
inline bool cmpP(const P&a,const P&b){return !sgn(a.x—b.x)?a.y<b.y:a.x<b.x;}
inline double cross(P a,P b){return a.x*b.y—a.y*b.x;}
inline bool point_on_segment(P p,P a,P b){
return sgn(cross(b—a,p—a))==0&&sgn((p—a)*(p—b))<=0;
}
inline int has_intersection(P a,P b,P p,P q){
int dl=sgn(cross(b—a,p—a)),d2=sgn(cross(b—a,g—a));
int d3=sgn(cross(g—p,a—p)),dd4=sgn(cross(g—p,b—p));
return d1*d2<0&&d3*d4<0;
}
inline P line_intersection(P a,P b,P p,P q){
double U=cross(p—a,q—p),D=cross(b—a,qg—p);
return a+(b—a)*(U/D);
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struct E{

int x,y;double o;

EQ{}

E(int _x,int _y){x=_x,y=_y,o0=atan2(aly].x—al[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];
inline 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].yl.find (3 1) ;k++;
if(k==gle[j].y].end())k=g[e[j].y].begin();
if (*k==1)break;
}
double s=0;
for(j=1;j<=t;j++)s+=cross(alelq[j]].x],ale[q[j]].y]),dellq[j]1]=1;
if(sgn(s)<0)continue;
for (cnt++,j=1;j<=t;j++)from[q[j]]=cnt;

}
}
namespace ScanlLine{
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,a[e[B].x].x),
yA=(ale[A].x].y—ale[A].y].y)*(x—ale[A].y].x)/
(ale[A]l.x].x—ale[A].y].x)+ale[A].y].y,
yB=(ale[B].x].y—al[e[B].y].y)*(x—ale[B].y].x)/
(ale[B].x].x—ale[B].y]l.x)+a[e[B].y].y;
return yA>yB;
}
15
set<int,cmp>T;
int cnt,i,j,k,g[M],v[M],nxt[M],ed,vis[N],t,tmp[N];
inline bool cmpC(int x,int y){return a[x].x<al[y].x;}
inline 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);
}
inline 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].y].x)+ale[A]l.y].y;
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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(inf,inf);
a[n+2]=P(—inf,inf);
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]l.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[jll.x—ale[i]l.x].x)){
e[newm++]=E(v[j],e[i].x);
e[newm++]=E(e[i].x,v[j1);
continue;
}
if(!sgn(alv[jl].x—alel[i].y]l.x)){
e[newm++]=E(v[j],el[i].y);
e[newm++]=E(e[i].y,v[jl);
continue;
}
tmp[++cnt]=v[j];
}
if(!cnt)continue;
ex[i]=ex[i71]=1;
sort(tmp+1,tmp+cnt+1l,cmpC);
for(k=e[i].y,j=1;j<=cnt;k=n,j++){
a[++n]=P(altmp[jl].x,cal(i,altmp[j1]1.x));
e[newm++]=E(k,n);
e[newm++]=E(n,k);
e[newm++]=E(tmp[j],n);
e[newm++]=E(n,tmp[j]);
}
e[newm++]=E(n,e[i].x);
e[newm++]=E(e[1].x,n);
}

m=newm/2;
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}
void location(){
for(i=cnt=0;i<m+m;i++)if(!ex[i]&&sgn(ale[i].x].x—ale[i].y].x)>0){
ev[lcnt++]=EV(ale[i].y].x,i,1);
evlcnt++]=EV(ale[i].x].x,7,0);
}
for(i=0;i<q;i++)ev[cnt++]=EV(b[i].x,7,2);
sort(ev,ev+cnt,cmpEV);
T.clear();
for (i=0;i<cnt;i++){
if(ev[i].t==0)T.erase(ev[i]l.y);
if(ev[i].t==1)T.insert(ev[i].y);
if(ev[i].t==2){
a[n+1]=P(ev[i]l.x,blev[i]l.y]l.y);
a[n+2]=P(ev[i].x—1,b[ev[i]l.y].y);
e[m+m]=E(n+1,n+2);
T.insert(m+m);
set<int,cmp>::iterator j=T.find(m+m);
if(j!=T.begin())j——,id[ev[i].y]l=from[*j];
T.erase(m+m);

}
}
inline int getid(P o){
int 1=1,r=n,mid;
while(l<=r){
mid=(l+r)>>1;
if(!sgn(o.x—a[mid].x)&&!sgn(o.y—a[mid].y))return mid;
if(sgn(o.x—a[mid].x)>0||!sgn(o.x—a[mid].x)&&sgn(o.y—al[mid].y)>0)1l=mid+1l;else r=mid—1;

}
inline void calo(P a,P b,P c,P d){
if(!has_intersection(a,b,c,d))return;
:ta[++n]=1line_intersection(a,b,c,d);
}
inline void call(P a,P b,P c,P d){
if(point_on_segment(c,a,b)){pool[++cur]l=c;return;}
if(point_on_segment(d,a,b)){pool[++cur]=d;return;}
if(!has_intersection(a,b,c,d))return;
pool[++cur]=1line_intersection(a,b,c,d);
}
inline void add(int x,int y){v[++ed]=y;nxt[ed]=g[x];glx]=ed;}
int main(){
scanf (”%d”,&w) ;
for (q=2;i<q;i++)scanf ("% Lf%Lf”,&b[i].x,&b[i].y);
for (i=0;i<w;i++){
scanf ("B LF% L Lf%Lf” ,&st[i].x,&st[i].y,&en[i].x,&en[i].y)}
al++n]=st[i];
al++nl=en[i];
}
for (i=0;i<w;i++)for(j=0;j<i;j++)calO(st[i]l,en[i],st[jl,en[j]);
sort(a+l,a+n+1,cmpP);
int _=0;
for(i=1;i<=n;i++)if(i==1||sgn(alil.x—al[i—-1].x)||sgn(alil.y—ali—-1].y))al++_l=alil;
n=_;

for (i=0;i<w;i++){
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pool[1l]=st[i];
pool[cur=2]=en[i];
for (j=0;j<w;j++)if(i!=j)call(st[i]l,en[i],st[j],en[j]);
sort(pool+1l,pool+cur+l,cmpP);
for(j=1;j<=cur;j++)idx[jl=getid(pool[]j]);
for(j=1;j<cur;j++)if(idx[j]!=idx[j+1]){
e[m<<1]=E(idx[j],idx[j+1]);
e[m<<1|1]=E(idx[j+1],7dx[j1);
m++;
}
ScanlLine::connect();
for (i=0;i<m+m;i++)if(!lex[i])GetArea::gle[i].x].insert(i);
GetArea::work();
ScanLine::location();
for (i=0;i<m+m;i++)if(!lex[i])add(from[i],from[ir1]);
d[que[h=t=1]=1d[0]]=1;
while(h<=t)for(i=g[x=quel[h++]];7;i=nxt[i])if(!d[v[i]l]l)d[que[++t]=v[i]]l=d[x]+1;
return printf(”%d”,d[id[1]]-1),0;

10.9 Descartes’ Theorem

P E 4 ABEARYIT AR 6 A i, UARERIE k= 1 CGRZE S AR, 0

hAREOE, BIMBTD AL

(ki + ko + ks + ks)? = 2(k3 + k2 + k2 + k3)

By

kg = k1 + ko + kg = 2¢/ki kg + koks + ksks
MR EOCHER 2 =2 +yi £Bowx, B2EH

(k121 + kozo + k3zs + k:4z4)2 = 2(1{:%2% + k‘%zg + k%zg + kZZZ)

il
o z1k1 + zoka + z3ks £ 2v/ki1koz1 29 + kokszozs + kikszi 23
4= "t
16 n 20, thn 2 EREFIELZ (k= 0), 3 EMERACEH (k=0), A
n+2 n—+2

O ki)P=nd_k
i=1 i=1

10.10 EEME

P BRI AT 3 AR ZJRIKTINA n A, B A U H BT AR

1 | typedef pair<int,int>P;

2
3

const int inf=2000000000;
set<P>T0O,T1l;set<P>::iterator j,k,pre,nxt,q[l100010];
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int n,m,x,y;1ll ans,now;
11 cross(P A,P B,P C){
return 1LL*(B.second—A.second)*(C.first—B.first)—
1LL*(C.second—B.second)*(B.first—A.first);
}
11 mul(P A,P B){return 1LL*A.first*B.second—1LL*A.second*B.first;}
void addO(int x,int y){
if(TO.find(P(x,y))!=T0.end())return;
TO.insert(P(x,y));
pre=nxt=j=T0.find(P(x,y));
pre——,nxt++;
if(pre—>second<inf&&nxt—>second<inf) {
if(cross(*pre,*j,*nxt)<=0){T0.erase(j);return;}
ans—=mul(*pre,*nxt);
}
if(pre—>second<inf)ans+=mul(*pre,*j);
if (nxt—>second<inf)ans+=mul(*j,*nxt);
m=0;
while(pre—>second<inf){
k=pre;k—;
if(k—>second==1inf| |cross(*k,*pre,*j)>0)break;
ans+=mul(*k,*j)—mul(*k,*pre)—mul(*pre,*j);
q[++m]=pre;
pre=k;
}
while(nxt—>second<inf){
k=nxt;k++;
if(k—>second==1inf| |cross(*j,*nxt,*k)>0)break;
ans+=mul(*j,*k)—mul(*j,*nxt)—mul(*nxt,*k);
q[++m]=nxt;
nxt=k;
}
while(m)T0.erase(q[m—1);
}
void addi(int x,int y){
if(T1.find(P(x,y))!=Tl.end())return;
Tl.insert(P(x,y));
pre=nxt=j=T1.find(P(x,y));
pre—,nxt++;
if(pre—>second<inf&&nxt—>second<inf){
if(cross(*pre,*j,*nxt)>=0){T1l.erase(j);return;}
ans+=mul(*pre,*nxt);
}
if(pre—>second<inf)ans—=mul(*pre,*j);
if (nxt—>second<inf)ans—=mul(*j,*nxt);
m=0;
while(pre—>second<inf){
k=pre;k—;
if(k—>second==1inf||cross(*k,*pre,*j)<0)break;
ans—=mul(*k,*j)—mul(*k,*pre)—mul(*pre,*j);
ql++m]l=pre;
pre=k;
}
while(nxt—>second<inf){
k=nxt;k++;
if(k—>second==1inf||cross(*j,*nxt,*k)<0)break;
ans—=mul(*j,*k)—mul(*j,*nxt)—mul(*nxt,*k);
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q[++m]=nxt;
nxt=k;
}
while(m)Tl.erase(q[m—1]);
}
int main(){
TO.insert(P(—inf,inf)),T0.insert(P(inf,inf));
Tl.insert(P(—inf,inf)),Tl.insert(P(inf,inf));
for (n=0;n<3;n++)scanf (”%d%d” ,&x,&y) ,addO(x,y) ,addl(x,y);
for (scanf (”%d”,&n) ;n—;printf (”%lld\n”,—now)) {
scanf (7%d%d” ,&x,&y) ,addO(x,y) ,add1l(x,y);
now=ans;
j=TO.begin();j++;
k=T1l.begin() ;k++;
now+=mul(*k,*j);
j=TO.find(P(inf,inf));j—;
k=T1.find(P(inf,inf));k—;

now+=mul(*j,*k);

10.11 PUEERTIERAR

BN RAE a,b, ¢, d, AL N TIERIIERC AT AR RN
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R =
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10.12 KAHAFREHSES
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int r;
void turn(dint i,int j,int x,int y,int z,int x0,int y0,int L,int W,int H){
if(z==0){
int R=x*x+y*y;
if(R<r)r=R;
}else{
if(i>=0&&i<2)turn(i+l,j,x0+L+z,y,x0+L—x,x0+L,y0,H,W,L);
if(j>=0&&j<2)turn(i,j+1,x,y0+W+z,y0+W—y,x0,y0+W,L,H,W);
if(i<=0&&i>—2)turn(i—1,j,x0—z,y,x—x0,x0—H,y0,H,W,L);
if (j<=0&&j>—2)turn(i,j—1,x,y0—z,y—y0,x0,y0—H,L,H,W);

}
int cal(int x1,int yl,int zl,int x2,int y2,int z2,int L,int W,int H){
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14 if(z1!=0&&z1!=H)if(y1==0]| |yl==W)

15 swap(yl,zl),swap(y2,z2),swap(W,H);
16 else
17 swap (x1,z1),swap(x2,z2),swap(L,H);

18 if(z1==H)z1=0,z2=H-2z2;

19 r=~0U>>1;

20 turn(0,0,x2—x1,y2-yl,z2,—x1,—y1l,L,W,H);
21 return r;

22 |}

10.13 3D HEJLAERZRE

1 |typedef double flt;

2 |const flt eps = le-8;

3 |int sgn(flt x) {return x < —eps ? —1 : x > eps;

4 |struct Point {

5 flt x, y, z;

6 Point() {}

7 Point(flt x, flt y, flt z): x(x), y(y), z(z)

8 bool operator < (const Point &rhs) const {

9 return x < rhs.x || (x == rhs.x & y < rhs.
10 || (x == rhs.x &y == rhs.y && z <
11 }

12 Point operator + (const Point &rhs) const {
13 return Point(x + rhs.x, y + rhs.y, z + rhs.
14 }

15 Point operator — (const Point &rhs) const {
16 return Point(x — rhs.x, y — rhs.y, z — rhs.
17 }

18 Point operator * (const flt k) const {

19 return Point(x * k, y * k, z * k);

20 }

21 Point operator / (const flt k) const {

22 return Point(x / k, v / k, z / k);

23 }

24 flt dot(const Point &rhs) const {

25 return x * rhs.x + y * rhs.y + z * rhs.z;
26 }

27 Point det(const Point &rhs) const {

28 return Point(y * rhs.z — z * rhs.y,

29 z * rhs.x — x * rhs.z,

30 X * rhs.y —y * rhs.x);

31 }

32 flt sqrlen() const {

33 return x * x +y *y + z * z;

34 }

35 flt len() const {

36 return sqrt(sqrlen());

37 }

38 void read() {

39 scanf ("%Lf%Lf%lf”, &x, &y, &z);

40 }

41 void print() {

42 printf(”%.10f %.10f %.10f\n”, x, y, z);
43 }
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} A, B, C, D;

/ /I CR BIE B AB L

bool dotsInline(const Point &A, const Point &B, const Point &C) {
return sgn((B — A).det(C — A).len()) == 0;

}

[/ FIT B L ABRICDA & TAT

bool is_parallel(const Point &A, const Point &B, const Point &C, const Point &D) {
return sgn((B — A).det(D — C).len()) == 0;

}

[/ FIWTELEABHICDIMAT /R, AR ELZR TR, IR R R) 2 5 ELER ) R FEAB LIV 2

/] TELE AB fI CD ARPAT

Point intersect(const Point &A, const Point &B, const Point &C, const Point &D) {
Point p® = (C — A).det(D — C), pl = (B — A).det(D — C);
return A + (B — A) * (p0.dot(pl) / pl.sqgrlen());

10.14 ZEEXRIKEREES

~N o 00 b~ W N

//latiNgiE, longi WA, RAER

double dis(double latil,double longil,double lati2,double longi2,double R){
double pi=acos(—1.0);latil*=pi/180,longil*=pi/180,lati2*=pi/180,longi2*=pi/180;
double xl=cos(latil)*sin(longil),yl=cos(latil)*cos(longil),zl=sin(latil);
double x2=cos(lati2)*sin(longi2),y2=cos(lati2)*cos(longi2),z2=sin(lati2);
double theta=acos(x1*x2+yl*y2+z1*z2) ;return R*theta;

10.15 =4EnEsEielE

© 0 N O U b W N K

e
W N R o

//ari%é Ob [IEWH el angledl#

//angle,sin(),cos () Je KA, DK v &

P el,e2,e3;P Rotate(P a,P b,double angle){
b.std();//8hifk, HE b 18N (0,0,0)
e3=b;double lens=a*e3;//dot(a,e3)
el=a—e3*lens;
if(el.len()>1le—8)el.std();else return a;
e2=el/e3;//det(el,e3)
double xl=a*e2,yl=a*el,

x=x1*cos(angle)—yl*sin(angle);
double y=x1*sin(angle)+yl*cos(angle);
return e3*lens+el*y+e2*x;

10.16 DP 18
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1 |const int N=110,inf=~0U>>1;

2 |int n,m,cnt,i,j,k,f[N],ans;bitset<N>w[N][N];

3 |struct P{

4 int x,y;double o;

5 PO{}

6 P(int _x,int _y,double _o){x=_x,y=_y,0=_o0;}

7 P operator—(const P&b){return P(x—b.x,y—b.y,0);}

8 void read(){scanf (”%d%d” ,&x,&y) ;}

9 |}a[N],b[N],e[N*N];

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

11 |1int cross(const P&a,const P&b){return a.x*b.y—a.y*b.x;}
12 |void up(int&a,int b){a<b?(a=b):0;}

13 |bool have(int x,int y,int z){return (w[x][y]&w[y][z]&w[z][x]).any();}
14 |1dnt main(){

15 scanf (7%d%d” ,&n,&m) ;

16 for(i=1;i<=n;i++)al[i].read();

17 for(i=1;i<=m;i++)b[i].read();

18 for(i=1;i<=n;i++)for(j=1;j<=n;j++)if(il=7)

19 e[++cnt]=P(i,j,atan2(al[j].y—al[i]l.y,alj]l.x—al[i]l.x));
20 sort(e+l,e+cnt+l,cmp);

21 for(i=1;i<=n;i++)for(j=1;j<=n;j++)if(i!l=7)

22 for (k=1;k<=m;k++)if(cross(b[k]l—al[i]l,aljl—ali]l)<=0)w[i][]j][k]=1;
23 for(i=1;i<=n;i++){

24 for(j=1;j<=n;j++)f[jl=—1inf;

25 fl[i]=0;

26 for(j=1;j<=cnt;j++)if(f[e[j].x]>—inf&&!have(i,e[j].x,e[j]l.y))
27 up(flelj].yl,flelj].x]+cross(ale[j].x],ale[j].y1));
28 up(ans,f[i]);

29 }
30 printf(”%d.%d0”,ans/2,ans%2*5);
31 |}

10.17 MBIk
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RIS O((n+ m)logn).

i

1E

1 | const int N=100010;

2 |1int n,m,ce,i,j,x,y,z,ca,cb,cnt; 1l f[N<<1];

3 |[struct P{

4 int x,y;

5 PO{}

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

7 P operator—(const P&b){return P(x—b.x,y—b.y);}

8 void operator—=(const P&b){*this=*this—b;}

9 bool operator==(const P&b){return x==b.x&&y==b.y;}
10 bool operator!=(const P&b){return x!=b.x||y!=b.y;}
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}a[N],b,c[N<<1],0;
bool cmp(const P&a,const P&b){return a.x==b.x?a.y<b.y:a.x<b.x;}
11l cross(const P&a,const P&b){return 1LL*a.x*b.y—1lLL*a.y*b.x;}
int convexhull(P*p,int n,P*q){
int i,k,m;
for (i=m=0;i<n;q[m++]=p[i++])while(m>1&&cross(q[m—1]—q[m—2],p[i]—q[m—2])<=0)m—;
k=m;
for (i=n—2;i>=0;q[m++]=p[i—])while (m>k&&cross(q[m—1]—q[m—2],p[i]—q[m—2])<=0)m—;
return —m;
}
bool point_on_segment(P p,P a,P b){
return !cross(b—a,p—a)&&1LL*(p.x—a.x)*(p.x—b.x)+1LL*(p.y—a.y)*(p.y—b.y)<=0;
}
int askl(int 1,int r,P p){
int t=1++,mid;
while(l<=r){
mid=(l+r)>>1;
if(cross(c[mid]—p,c[(mid—1+n)%n]—c[mid])<=0)1=(t=mid)+1;else r=mid—1;
}
return t;
}
int askr(int 1,int r,P p){
int t=r—,mid;
while(l<=r){
mid=(l+r)>>1;
if(cross(c[mid]—p,c[(mid+1)%n]—c[mid])>=0)r=(t=mid)—1;else l=mid+1;
}
return t;
}
11 solve(P p){
if(n<2)return 0;
if(n==2)return abs(f[0]+cross(c[1],p)+cross(p,c[0]));
if(point_on_segment(p,c[0],c[n—1]))return f[n—1];
int 0=0;
if(p.x>0){
int 1=1,r=n—1,mid;
while(l<=r)if(cross(c[mid=(l+r)>>1],p)>=0)1=(o=mid)+1;else r=mid—1;
}else if(p.y>0)o=n—1;
if(p.x>=0&&cross(p—c[o],c[o+1]—p)<O)return f[n—1];
if(p.x>=0&&point_on_segment(p,c[o],c[o+1]))return f[n—1];
int 1,r;
if(p.x>0)1l=askl(0,0,p),r=askr(o,n,p);else l=askl(m,n,p),r=askr(0,m,p);
if(l>r)r+=n;
[IVIECR r, ERIXIECN L. or
return f[n—1]+cross(c[l],p)+cross(p,c[r])—f[r—1]+f[1-1];
}
int main(){
read(ca),read(cb);
for(i=1;i<=caj;i++)read(al[i].x),read(ali].y);
cnt=ca;
sort(a+l,a+ca+l,cmp);
for(ca=0,i=1;i<=cnt;i++)if(i==1]||a[i]!=a[i-1])a[++cal=a[i];
n=convexhull(a+1l,ca,c);
for (0=c[0],7=0;i<n;i++)c[i1]—=0;
for (i=0;i<n;i++)if(c[i].x>=c[m].x)m=1;
for (i=0;i<n;i++)c[i+n]=c[i];
for (i=0;i<n+n;i++){
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68 f[il=cross(c[i],c[i+1]);

69 Af (i) fLi]+=f[i—-1];

70 }

71 while(cb—){

72 read(b.x),read(b.y);

73 11 tmp=solve(b-0);

74 printf(”%lld.%lld\n”,tmp/2,tmp%2*5) ;
75 }

76 |}

10.18 BXJLEB&Hm/E KN
=AM R B R BRAS NS, EEAAEE A2 T ik, incir BREA

inline,
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1 | const int N=100010;

2 |const double eps=1le—9;

3 |int sgn(double x){

4 if(x>eps)return 1;

5 if(x<—eps)return —1;

6 return 0;

[

8 |[struct P{

9 double x,y;

10 PO{}

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

12 bool operator<(const P&a)const{return sgn(x—a.x)<0||sgn(x—a.x)==0&&sgn(y—a.y)<0;}
13 P operator—(const P&a)const{return P(x—a.x,y—a.y);}

14 double operator&(const P&a)const{return x*a.y—y*a.x;}

15 double operator|(const P&a)const{return x*a.x+y*a.y;}

16 |}p[N];

17 |double check(const P&a,const P&b,const P&c){return (b—a)&(c—a);}
18 |double dis2(const P&a){return a.x*a.x+a.y*a.y;}

19 |bool cross(int a,int b,int c,int d){

20 return sgn(check(p[al,plc],pl[d])*check(p[b],plc]l,pld]))<0&&

21 sgn(check(plc],plal,plb])*check(pld],p[al,p[b]))<0;

22 |}

23 |struct P3{

24 double x,y,z;

25 P3O{}

26 P3(double _x,double _y,double _z){x=_x,y=_y,z=_z;}

27 bool operator<(const P3&a)const{return sgn(x—a.x)<0||sgn(x—a.x)==0&&sgn(y—a.y)<0;}
28 P3 operator—(const P3&a)const{return P3(x—a.x,y—a.y,z—a.z);}
29 double operator|(const P3&a)const{return x*a.x+y*a.y+z*a.z;}
30 P3 operator&(const P3&a)const{return P3(y*a.z—z*a.y,z*a.x—x*a.z,x*a.y—-y*a.x);}
31 |}ori[N];

32 | P3 check(const P3&a,const P3&b,const P3&c){return (b—a)&(c—a);}
33 | P3 gp3(const P&a){return P3(a.x,a.y,a.x*a.x+a.y*a.y);?}

34 |1int cal(double x){

35 int y=x;

36 for(int i=y—2;i<=y+2;i++)if(!sgn(x—i))return i;

37 |}

38 |bool dncir(int a,int b,int c,int d){

39 P3 aa=gp3(p[a]),bb=gp3(p[b]),cc=gp3(plc]),dd=gp3(pld]);

40 if(sgn(check(plal,plbl,plc]))<0)swap(bb,cc);
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return sgn(check(aa,bb,cc) | (dd—aa))<0;
}
int n,m,i,j,et=1,1la[N],tot,1,r,q[N<<2];
struct E{
int to,l,r;
EQ{}
E(int _to,int _1,int _r=0){to=_to,l=_1,r=_r;}
}e[N<<5];
void add(int x,int y){
e[++et]=E(y,la[x]),e[la[x]].r=et,la[x]=et;
e[++et]=E(x,laly]),e[laly]l].r=et,laly]=et;
}
void del(dint x){
ele[x].r].1l=e[x].1;
ele[x].1].r=e[x].r;
lale[x"1].to]==x?1lale[x"1].to]=e[x].l:1;
}
void delaunay(int 1,int r){
if(r—1<=2){
for(int i=1;i<r;i++)for(int j=i+1l;j<=r;j++)add(i,j);
return;
}
int i,j,mid=(1l+r)>>1,1d=0,rd=0,1d,o0p;
delaunay(l,mid) ,delaunay(mid+1,r);
for (tot=0,1i=1;i<=r;q[++tot]=1++)
while(tot>1&&sgn(check(p[q[tot—1]],p[qltot]],p[i]))<0)tot—;

for (i=1;9<tot&&!1ld;i++)if(q[il<=mid&&mid<q[i+1])ld=q[i],rd=q[i+1];

for(;add(ld,rd),1;){
id=op=0;
for(i=la[ld];i;i=e[i].1)
if(sgn(check(p[ld],p[rd],ple[i].to]))>0)
if(!id||incir(ld,rd,id,e[i].to))op=—1,id=e[i].to;
for(i=la[rd];i;i=e[i].1)
if(sgn(check(p[rd],p[ld],ple[i].to]))<0)
if(!id||incir(ld,rd,id,e[i].to))op=1,id=e[i].to;
if (op==0)break;
if(op==—1){
for(i=la[ld];i;i=e[i].1)
if(cross(rd,id,ld,e[i].to))del(i),del(ir1l),i=e[i].r;
1d=1d;
}else{
for(i=lal[rd];i;i=e[i].1)
if(cross(ld,id,rd,e[i].to))del(i),del(ir1l),i=e[i].r;
rd=1id;

}
int main(){
scanf (”%d”,&n) ;
for(i=1;i<=n;i++){
int x,y;
scanf (7%d%d” ,&x,&y) ;
p[i1=P(x,y);
ori[i]=P3(x,y,i);
}
sort(p+l,p+n+l);
sort(ori+l,ori+n+l);
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delaunay(1,n);

for(i=1;i<=n;i++)for(j=lal[il;j;j=el[jl.1){
int x=cal(ori[i].z),y=cal(ori[e[j].to].z);
DS: :newedge(x,y,dis2(p[i]l—-pl[e[j].to]));

}

DS::work();

10.19 EZ&5MBXAa
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const int N=100010;

const double eps=le—9,pi=acos(—1.0);
int n,n2,m,i;double f[N],sum[N<<1];
inline int sgn(double x){

}

if(x>eps)return 1;
if(x<—eps)return —1;
return 0;

struct P{

double x,y;
PO {x=y=0;}
P(double _x,double _y){x=_x,y=_y;}
P operator+(const P&p)const{return P(x+p.x,y+p.y);}
P operator—(const P&p)const{return P(x—p.x,y—p.y);}
double operator*(const P&p)const{return x*p.y—y*p.x;}
P operator*(double p)const{return P(x*p,y*p);}
P operator/(double p)const{return P(x/p,y/p);}
bool operator<(const P&p)const{
if(!sgn(y—p.y))return x<p.x;
return y<p.y;
}
double angle(){return atan2(y,x);}
void read(){scanf (”%1f%lf”, &x,&y);}

}alNT,c[N<<1],u,v;
inline double vect(const P&p,const P&pl,const P&p2){

}

return (pl.x—p.x)*(p2.y—p.y)—(pl.y—p.y)*(p2.x—p.x);

int convexhull(P*p,int n,P*q){

}

int i,k,m;
sort(p,p+n);
if(n==1){
qle]=p[0];
return 1;
}

m=0;

for (i=0;i<n;q[m++]=p[i++])while(m>1&&vect(q[m—2],q[m—1],p[i])<eps)m—;

k=m;

for (i=n—2;i>=0;q[m++]=p[i—])while(m>k&&vect(q[m—2],q[m—1],p[i])<eps)m—;

return —m;

inline int mid(double s){

if(s<0)s+=pi*2;

int L=1,R=n,m,r;
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while(L<=R){
m=(L+R) /23
if(f[m]>s+eps)R=m—1;
else if(f[m+1]>s—eps)return m;
else L=m+1;
}
return n;
}
inline P cal(int L,int R,double&sl,double&s2) {
if (R<L)R+=n;
if((u—v)*(c[L]—v)<—eps)swap(u,v);
if((u—v)*(c[R]—v)>eps)swap(u,Vv);
int s=L,e=R,m;
while(s+1<e){
m=(s+e)>>1;
if((u—v)*(c[m]—v)>—eps)s=m;else e=m;
}
sl+=sum[s]—sum[L],s2+=sum[R]—sum[e];
double tl=(c[e]—c[s])*(u——c[s]),t2=(c[s]—c[e])*(v—c[e]);
P r=(u*t2+v*tl)/(t1+t2);
sl+=c[s]*r,s2+=r*c[e];
return r;
}
inline double solve(){
u.read(),v.read();
if(n<3)return 0;
int kl=mid((u—v).angle()),k2=mid((v—u).angle());
double tl=(u—v)*(c[kl]—v),t2=(u—v)*(c[k2]—V);
if(tl*t2>—eps)return 0;
double s1=0,s52=0;
P a=cal(kl,k2,s1,s2),b=cal(k2,kl,s2,s1);
sl+=a*b,s2+=b*a;
return min(sl,s2)/2.0;
}
int main(){
scanf (”%d”,&n) ;
for(i=1;i<=n;i++)al[i].read();
sort(a+l,a+n+l);
for(m=0,1i=1;1i<=n;i++)if(i==1] |sgn(al[i].x—al[i—1]1.x)||sgn(alil.y—al[i-1].y))al[++m]l=a[i];
n=convexhull(a+l,m,c);
for (i=0;i<n;i++)c[i+n]=c[i];
c[n2=n+n]=c[0];
for(i=1;i<=n2;i++)sum[i]=sum[i—1]+c[i—1]*c[i];
for(i=1;i<=n+1l;i++){
flil=(c[i]—c[i—1]).angle();
if(f[i]<f[i—-1]—eps)f[i]+=pi*2;
}
scanf (”%d”,&m) ;
while(m—)printf(”%.10f\n”,solve());

10.20 FHEmIESX
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#include<cstdio>
#include<algorithm>
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using namespace std;
typedef long long 11;
const int N=100010;
const 11 inf=1LL<<60;
int n,m,i,ansx,ansy;ll ans;
struct P{int x,y;}p[N],q[N];
inline bool cmpx(const P&a,const P&b){return a.x<b.x;}
inline bool cmpy(int a,int b){return p[a].y<p[b].y;}
inline 11 dis(const P&a,const P&b){
return 1LL*(a.x—b.x)*(a.x—b.x)+1LL*(a.y-b.y)*(a.y—b.y);
}
11 solve(P*p,int 1,int r){
11 d=1inf;
if(l+2>=r){
for(int i=1;i<=r;i++)for(int j=i+1l;j<=r;j++){
1 t=dis(p[il,p[i1);
if(t<d){
d=t;
if(t<ans)ans=t,ansx=1,ansy=j;

}
return d;
}
int mid=(l+r)>>1,4,j,m=0;
d=min(solve(p,1l,mid),solve(p,mid+l,r));
for(i=1;i<=r;i++)if(p[i].x>=p[mid].x—d&&p[i].x<=p[mid].x+d)a[m++]=1;
sort(a,a+m,cmpy) ;
for (i=0;i<m;i++)for(j=i+1;j<m;j++){
if(plaljl].y-plalil].y>=d)break;
11 t=dis(pla[ill,plaljll);
if(t<d){
d=t;
if(t<ans)ans=t,ansx=a[i],ansy=al[j];

}
return d;
}
int main(){
scanf (”%d”,&n) ;
for (i=0;i<n;i++)scanf(”%d%d”,&p[i].x,&p[1].y);
sort(p,p+n,cmpx);
ans=inf;
solve(p,0,n—1);

10.21 =4 EF|E

0 N o b~ WN R

point3 point3::unit()const{return*this /length();}

double mix(const point3&a,const point3&b,const point3&c){return dot(a,det(b,c));}
struct plane3{point3 a,b,c;plane3(){}

plane3(point3 a,point3 b,point3 c):a(a),b(b),c(c){}};

double vlen(point3 p){return p.length();}

point3 pvec(plane3 s){return det((s.a—s.b),(s.b—s.c));}

/ [ FTHRE [ B

point3 pvec(point3 sl,point3 s2,point3 s3){return det((sl-s2),(s2—s3));}
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double ptoplane(point3 p,plane3 s){return fabs(dot(pvec(s),p—s.a))/vlen(pvec(s));}
[/ REE, EMEN v IR
void rotate_to_horizontal(int n,point3*p,point3 v){
if(!sgn(v.x)&&!sgn(v.y))return;
double a=atan2(v.y, v.x),c=cos(a),s=sin(a);
for(int i=0;i<n;i++){
point3 t=p[i];
pli].x=t.x*c+t.y*s;
plil.y=t.y*c—t.x*s;
}
a=atan2(sqrt(v.x*v.x+v.y*v.y),v.z);c=cos(a),s=sin(a);
for(int i=0;i<n;i++){
point3 t=p[i];
plil.z=t.z*c+t.x*s;

pli].x=t.x*c—t.z*s;

}
[ BARATE R B
[/ Se RSP A R, DL R B P I EE
[ /¥ SR EE R B R AR R A AL (BT, SRR EIE I s, R
void doit(point3 pl,point3 p2,point3 p3,point3 al[]){
point3 fa=pvec(pl,p2,p3),p[N];
double DIS=0,dis[N];
for(int i=0;i<n;i++){
gmax (DIS,dis[i]=ptoplane(ali],plane3(pl,p2,p3)));
point3 ppl=ali]+fa.unit()*dis[i],pp2=ali]-fa.unit()*dis[i];
if(!sgn(ptoplane(ppl,plane3(pl,p2,p3))))plil=ppl;else p[il=pp2;
}
[/RBN T _ERPTE SRS SR p, eSS E VR T KE T R SR p

rotate_to_horizontal(n,p,fa);

ASSS

1d cal(int S){
int i,len=0,sum=0;
for(i=0;i<n;i++)if(S>>i&1l)sum+=ali],b[++len]=a[i];
if(len<=2)return —1;
sort(b+1,b+len+1);
if(sum<=b[len]*2)return —1;
1d L=0.5*b[1len],R=b[len]*1len,ret=0;
for(int _=60;_—;){
1d mid=(L+R)/2;
for(i=1;i<=len;i++)f[i]=f[i—1]+acos(1.0—0.5*b[i]*b[i]/mid/mid);
if(f[len]>PI*2)L=mid;else R=mid;
}
if(fabs(f[len]—PI*2)>1e—8){
L=0.5*b[len],R=sum*PI;
for(int _=60;_—;){
1d mid=(L+R)/2;
for(i=1;i<=len;i++)f[i]=f[i—1]+acos(1.0—0.5*b[i]*b[i]/mid/mid);
1d x=cos(f[len—1]),y=sin(f[len—1]);
if(sqrt((x—1)*(x—1)+y*y)*mid<b[len]||f[len]>PI*2)L=mid;else R=mid;
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22
23
24
25

}

f[len]=0;

for (i=1;i<=len;i++)ret+=sin(f[i]-f[i-1]);

return ret*L*L/2;
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11 FEMESHRN

11.1 £%

1 |#define _FORTIFY_SOURCE 0

2 | #pragma GCC optimize(”0fast,no—stack—protector?”)
3 |#pragma GCC target(”sse,sse2,sse3,ssse3,sse4,popcnt,abm,mmx,avx,tune=native”)
4 | struct FastIO{

5 static const int S=1310720;

6 int wpos,pos,len;char wbuf[S];

7 FastIO() :wpos(0){}

8 inline dnt xchar(){

9 static char buf[S];

10 if(pos==1len)pos=0,len=fread(buf,1,S,stdin);
11 if(pos==1len)return —1;

12 return buf[pos++];

13 }

14 inline int xuint(){//-1FRE7T

15 int c=xchar();

16 while (c<=32&&~c)c=xchar();

17 if(c==—1)return —1000000000;

18 int f=0;

19 int a=0;

20 for (;c<45;c=xchar());

21 if(c==45)f=1,c=xchar();

22 while(c>47)a=a*10+c—48,c=xchar();

23 if(f)a=—a;

24 return a;

25 }

26 | }io;

11.2  FFk

11.2.1 32 {if Win T

1 |#include<stdio.h>

2 | #include<string.h>

3 | #include<stdlib.h>

4 |extern int main2(void) __asm__ (”_main2”);
5 |int main2(){

6 char test[255<<20];

7 memset (test,42,sizeof (test));

8 printf(”:)\n”);

9 exit(0);//HE: XEFEexit(0) ;RBHEF, HUFRAETRHEME R, TRIKREN
10 |}

11 |dint main(){

12 int size=256<<20;//256MB

13 char*p=(char*)malloc(size)+size;

14 __asm__ __volatile__(

15 “movl %0, %%esp\n”

16 "pushl $_exit\n”

17 ?jmp _main2\n”

18 "r?(p));

19 |}
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11.2.2 64 {i Linux T: (¥ main() FESCHIBAIHBIER)

a b W N

__asm__ __volatile__(

"movq %0, %%rsp\n”

"pushqg $exit\n”

?jmp main2\n” //EFERITHE, TEHwin_main2linuxmain2

" (p));

11.2.3 &R

—EE R A E 4] exit(0); B

int size=256<<20;//256MB
char*p=(char*)malloc(size)+size;
asm volatile__(”movg %0, %%rsp\n” :: ”r”(p));//64bit

11.3 I/0 fitk

11.3.1 & I/0 ik

O 0 N O U b WN K

W INNNNNNNNNNRRBERERR B RB B B B
@ © O N0 U A WNEROGGOOONOOWUNWNR

/ /& TR

template<class T>

void scan_d(T&ret){
char c;ret=0;
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=="-")70:(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=="-7)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;
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32
33
34
35
36
37
38

ret*=sgn;
return 1;

}

/ /¥4

void out(int x){
if(x>9)out(x/10);
putchar (x%10+°07) ;

11.3.2 XZ 1/0 ik

© 0 N O U0 b W N K

W W WwwWwwWwwWwNNNNNNNNNNRERERERRRBRBR R B
0 R WN RGO OWOWOWNOUWUMAWNDRO®OOO-NOWHMWNERO®

const int BUFSIZE=20<<20;//<<10KB,<<20MB
char Buf[BUFSIZE+1],*buf=Buf;
//fread(Buf,1,BUFSIZE,stdin) A B 5iXA)ik;
YEI%: 24
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>=0’8&&*buf<="9’){a=a*10+(*buf-"0") ;buf++;}
a*=sgn;

}

/| ZFFEOF, RSBy

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 5 iX Ak

| [ ENFFF R

void scanString(char*c){
for (;*buf=="\n’| | *buf=="\t’| | *buf==" ’;buf++);
while((*buf!=\n’)&&(*buf!="\t’)&&(*buf!=" ?)){*(c++)=*(buf++);}
*c=0;

}

11.3.3 Zig& I/0 ik

A W N

namespace IO{
const int MX=4096;
char buf[MX],t[50];
int bi=MX,bn=MX;
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

int read(char*s){//iENF/H
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[bi]>’ ’;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) {//IENIFHEALEARE, XELint Al
if(!read(t))return 0;
x=atoi(t);//long longfildoublefJiz AF#, Hatoll()Fatof()
return 1;

11.3.4 fread ¥ EOF

© 00 N O U0 b W N K

e e
© N O U A WN RO

struct FastIO{

static const int S=1310720;

int wpos,pos,len;char wbuf[S];

FastIO() :wpos(0){}

inline 1int xchar(){
static char buf[S];
if(pos==1len)pos=0,len=fread(buf,1,S,stdin);
if(pos==len)return —1;
return buf[pos++];

}

inline int xuint(){//-1 XR=ZT
int c=xchar(),x=0;
while(c<=328&&~c)c=xchar();
if(c==—1)return —1;
for (;’0’<=c&&c<="9’j;c=xchar())x=x*10+c—"0";

return x;

}io;

11.4 NEEXEIEH

11.4.1 #MEEFE&E

Mzt @ AEE T4 jo

for(j=1;3;3=(3—-1)&i);
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11.4.2 3K 1 B9
1 |dnt __builtin_popcount(unsigned int x);

11.4.3 3KBI%E 0 B9

1 |dint __builtin_clz(unsigned int x);

11.4.4 KEE 0 P

1 |dint __builtin_ctz(unsigned int x);

11.5 AFEFH

TR LG IAHA P HEA T, AR I HEA F AR, H GarsiaWachs S SR i/ 2 AR

#r

1 |#include<cstdio>

2 |1dnt a[50003],n,1i,t,ans;

3 |void combine(int k){

4 int tmp=al[k]+al[k—1],1,jjans+=tmp;

5 for (i=k;i<t—1;i++)a[i]=al[i+1];

6 for (t—,j=k—1;j>0&&a[j—1]<tmp;j—)al[jl=alj—1];

7 aljl=tmp;

8 while(j>=2&&a[j]>=a[j—2])i=t—j,combine(j—1),j=t—1;
9 |1}

10 |int main(){

11 while(1){

12 scanf (”%d”,&n) ;

13 if(!n)return 0;

14 for (i=ans=0;i<n;i++)scanf(”%d”,a+i);

15 for(t=1i=1;i<n;i++){
16 alt++]=ali];
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 |}

11.6 S/ VRFRE AR

EHTRER— N, 2= a,y=> b ZFE—EHE N7 L.

S L B4 1R o NI, Ry SN,
L PR S IR I, TA S E R L
2 WAL (a,b) AL (I 1)
3. SRt /A R S92 mid .
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© o N o 0 b~ W N

ADA W W W W W WWWWWNNDNDNDNNDNDNMNMNNKFEERERERRFEKFERRFRRPRRFR BB
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4. 31 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);}
s
11 cross(P a,P b){return (1l)a.x*(1l)b.y—(lV)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 1;
sort(a+l,a+m+l,cmp);
for(i=1;i<=n;i++)f[i]=1;
for(i=1;i<=m;i++)if(F(ali].x)!=F(ali].y))
f{fla[i]l.x]]1=f[a[i].y],p.x+=a[i].a,p.y+=a[i].b;
if((LD)p.x* (1) p.y<ans)ans=(11)p.x*(11)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(a[i].a,a[i].b),t);
P mid=kruskal();
if(cross(mid-1,r—mid)>0)work(l,mid) ,work(mid,r);
}
int main(){
scanf (7%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++)a[i].c=al[i].a;
l=kruskal();
for(i=1;i<=m;i++)al[i].c=al[i].b;
r=kruskal();
work(l,r);
printf(”%11d”,ans);

11.7 $FES TR M IS HE

o 00 b~ W N =

aln] =Y ¢[m —ilaln —i], %5€ al0],a[l],...,alm — 1], 3K a[n].
FHRFIEZ T + PR IR s, N ERE O(m?logn).

const int M=2000,P=1000000007;

int n,m,i,j,x,w,b,t,a[M],c[M],v[M],u[M<<1],ans;

int main(){
scanf (7%d%d” ,&n,&m) ;
for (i=m—1;~1;i—)scanf (”%d”,&c[i]),c[i]=(c[i1]%P+P)%P;
for (i=0;i<m;i++)scanf(”%d”,&a[i]),a[i]=(a[i]%P+P)%P;

224

From Hangzhou Dianzi University




ACM-ICPC F¥ify 2 3

10
11
12
13
14
15
16
17
18
19

for (i=0;i<m;i++)v[i]=1;
for(w=!!n,i=n;i>1;i>>=1)w<<=1;
for (x=0;w;copy(u,u+m,v) ,w>>=1,x<<=1){
fill_n(u,m<<1,0),b=!!(n&w),x|=b;
if(x<m)u[x]=1;
else{
for (i=0;i<m;i++)for(j=0,t=i+b;j<m;j++,t++)ult]=((LL)v[i]l*v[jl+u[t])%P;
for (i=(m<<1)—1;i>=m;i—)for(j=0,t=i—m;j<m;j++,t++)u[t]=((L)c[jI*ul[i]+u[t])%P;

}
for (i=0;i<m;i++)ans=((ll)v[i]*a[i]+ans)%P;

printf(”%d”,ans);

11.8 =TIFRI#zs

O 00 N O U b W N K

W W W Ww w w w wNNNNNDNDMDNMNNNKFEERPRREFERRFERRFERRPRRFRRFR B
~N o b WNKFEF O O OWNOO U A WNEREOOOWOWSNOGODMWDNREHO

E 5Kk n DRUm FIARERE, £ O(my/m) KRR A TR =703,

const int N=100010,M=200010,Base=(1<<21)—1;
struct edge{int v,w;edge*nxt;}epool[M],*ecur=epool,*g[N],*j,*k;
struct Edge{int x,y,w;Edge*nxt;}Epool[M],*Ecur=Epool,*G[Base+1],*1;
int n,m,i,d[N],x,y,lim,Hash;
struct Elist{int x,y,w;}e[M];
bool cmp(const Elist&a,const Elist&b){return a.x==b.x?a.y<b.y:a.x<b.x;}
int vis(int x,int y){
for (1=G[ (x<<8|y)&Base];1l;1l=1-—>nxt)if(1l—>x==x&&l—>y==y)return 1—>w;
return 0;
}
int main(){
while(~scanf (”%d%d”,&n,&m) ) {
while(lim*lim<m) Lim++;
for(i=1;i<=m;i++){
scanf (7%d%d” ,&x,&y) ;
if (x<y)swap(x,y);
e[i].x=x,e[i].y=y;
}
for(sort(e+l,e+m+1l,cmp),i=1;i<=m;i++){
dix=e[i].x]++;
ecur—>v=y=e[i].yjecur—>w=1i;ecur—>nxt=g[x];g[x]=ecur++;
Ecur—>x=x;Ecur—>y=y;Ecur—>w=1;Ecur—>nxt=G[Hash=(x<<8]|y)&Base] ;G[Hash]=Ecur++;
}
for (i=3;i<=n;i++)for(j=glil;j;j=j—>nxt)if(d[x=j—>v]<=lim){
for (k=g[x];k;k=k—>nxt)if(y=vis(i,k—>v)){
[ =55 Ae [j—>w] e[k—>w] ely]
/1 5 x sAHERPI L5 M e [J—>w] e [k—>w]
/151 EMER WAL e [j—>w] ely]
/1 Sk—>v EAER P & L e [k—>w] ely]
}
}else for(k=j—>nxt;k;k=k—>nxt)if(y=vis(x,k—>v)){
/=55 Ae [j>w] e[k—>w] ely]
/153 SMERPKIA A ANe [jow] e [k—>w]
/1 Sx FAHER B 4385 M e [j—w] ely]
/1 Sk—>vEMERPISKIL ) e [k—>w] ely]
}

1im=0,ecur=epool,Ecur=Epool;
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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 |}

11.9 FFEXIE ged BIFALIE

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=alil,j=1[i]=1;7;7=1[j1-1){
v[jl=fun(v[jl,ali]);
while(1[j]>1&&fun(alil,v[l[j]-11)==Ffun(alil,v[31))L[FI1=1[1[j]-1];
//IL03]. .3, 1 XA E SR funtf v []
}

© 0 N O U b W N K

=
(o]
(-}

11.10 ZEE &/

HE 7K n AN m FRCAM TR KL, ARS8 0 Bl n— 1, H Stoer-Wagner HkK

ElENEL BIEEREEDR 2 MERR.

1 |const int 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 1,5,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[jl&&!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+=glt][j];

11 }

12 |}

13 |1int stoerwagner(){

14 int i,j,ans=1inf;

15 for (i=0;i<n;i++)c[i1]=0;

16 for (i=0;i<n—1;i++){

17 search();

18 if (now<ans)ans=now;

19 if(ans==0)return 0;

20 for (c[T]=1,j=0;j<n;j++:)if(1c[j1)glSI1[j1+=g[T1[31,g[jI1[S1+=g[j1[T];
21 }

22 return ans;

23 |}

24 |dnt main(){

25 scanf (7%d%d” ,&n,&m) ;

26 while(m—)scanf (?%d%d%d” ,&x,&y,&z) ,g[x][yl+=z,g[y] [x]+=z;
27 printf(”%d”,stoerwagner());

28 |}

226



ACM-ICPC HEitR 533

11.10.1 Mk
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IR E O(nmlogn).

#include<cstdio>
#include<cstring>
#include<algorithm>
#include<queue>
using namespace std;
const int N=3010,M=100010*2,inf=0x3f3f3f3f;
int head[N],val[N],ecnt;
int to[M],nxt[M],weight[M];
bool vis[N];
int fa[N],1lk[N];
int n,m;
void init(){
memset (head+1l,—1,sizeof(int)*n);
memset (lk+1l,—1,sizeof(int)*n);
for(dint i=1;i<=n;++i)fali]l=1;
ecnt=0;
}
void add_edge(int u,int v,int w){
to[ecnt]=v;weight[ecnt]=w;nxt[ecnt]=head[u];head[u]=ecnt++;
to[ecnt]=u;weight[ecnt]=w;nxt[ecnt]=head[v];head[v]=ecnt++;
}
int F(int u){return u==fa[u]?u:falu]l=F(falul);}
void merge(int u,int v){
int p=u;
while(~1k[p])p=1k[pl;
lk[pl=v;
falv]=u;
}
int MinimumCutPhase(int cnt,int &s,int&t){
memset(val+l,0,sizeof (int)*n);
memset(vis+1,0,sizeof (bool)*n);
priority_queue<pair<int,int> > que;
t=1;
while(—ocnt){
vis[s=t]=1;
for (int u=s;~uju=1k[u])for(int p=head[u];~p;p=nxt[p]){
int v=F(to[p]);
if(!vis[v])que.push(make_pair(val[v]+=weight[p],v));
}
t=0;
while(!t){
if(que.empty())return 0;//KEREE
pair<int,int>pa=que.top();que.pop();
if(val[pa.second]==pa.first)t=pa.second;

}
return val[t];
}
int StoerWagner () {
int res=inf;
for(int i=n,s,t;i>1;—i){
res=min(res,MinimumCutPhase(i,s,t));
if(!res)break;
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56
57
58
59
60
61
62
63
64
65
66
67

merge(s,t);
}
return res;
}
int main(){
while(~scanf (”%d%d”,&n,&m) ) {
init();
for(int i=0,u,v,w;i<m;++i){
scanf (7%d%d%d” ,&u,&v,&w) ; //1<=u,v<=n
add_edge(u,v,w);
}
printf (”%d\n”,StoerWagner());
}

11.11 2E|EH

BMN—"NKERN n, N0 FFHEMIFFFH s, MinPalindromeSpilt(s) J&, f[n][0] &axizH5r

JRARECAN B H, BAREDRILA: fn][1] Rz o KA A BISCEH, BRI &
REZTRE X A, BA—EW LR X + 2 4.
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char s[N];
int d[N][2],f[N][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];}
}al32],b[32],c[32];
void up(int f[][2],int x,int y){
if(y<=0)return;
int p=y&l;
if(f[x]1[pl<0) fxI[pl=y;else f[x][pl=min(f[x]1lpl,y);
}
void make(int f[][2],int x,int y){if(y>0)f[x][y&l]=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;1i<=n;i++)d[1][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][0@]——,b[cb++]=alu];
}
for (int u=0j;u<cbju++){
int i=b[u][0],d=b[u][1],k=b[u][2];
if(i—r!=d){
clcc++]=P(i,i—-r,1);
if(k>1)c[cc++]=P(i+d,d,k—1);
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}else c[cc++]=P(i,d,k);
r=i+(k—1)*d;
}
if(§>=1&&s[j—1]==s[j])cl[cc++]=P(j—1,j—1-r,1),r=j—1;
c[cc++]=P(j,j—r,1),ca=0;
P&h=c[0];
for (int u=1lj;u<ccju++){
P&x=c[u];
if(x[1]==h[1])h[2]+=x[2];else a[ca++]=h,h=x;
}
al[ca++]=h;
if((j+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<caj;u++){
int i=alu][0],e=alu][1],k=alu][2];
r=i+(k—1)*e;
up(f,j+1,f[r][0]+1),up(f,j+1,f[r][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+l1—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+l—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]);
}
}

11.12 2-SAT t#

n(n < 50) Mi/REE ©1, 22, ..., 0, m DIREL FEADRBIER a; or b NE, RKITEH.
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const int MAXN = 100;

vector<int> f[2*MAXN];

vector<int> g[MAXN];

int conv(int x) {
if (x > 0) return 2 * (x — 1) + 1;
return 2 * (—x — 1);

int deg[MAXN];

int forbidden[MAXN];
int value[MAXN];

int ok[MAXN][MAXN];
long long ans;

int n, m;
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void set(int id, int val) {
assert(value[id] == —1);
value[id] = val;
forbidden[2*id + 1 — val]++;
for (int x : g[id]) {

deg[x]—;

}

for (int x : f[id * 2 + val]) {
forbidden[x]++;

}

void unset(int 1id) {

assert(value[id] != —1);

forbidden[2*id + 1 — value[id]]——;

for (int x : g[id]) {
deg[x]++;

}

for (int x : f[id * 2 + value[id]]) {
forbidden[x]—;

}

value[id] = —1;

long long cycle(int v, vector<int>& used) {
vector<int> path;
int i = v;
int prev = —1;
while (true) {
//fprintf(stderr, ”i = %d\n”, 1i);
if (used[i]) {
assert(i == v);
break;
}
path.push_back(i);
used[i] = 1;
int to = —1;
for (int j : g[i]) {
if (value[j] == —1 && j != prev) {
to = j;
break;

}

if (to == -1) {
break;

}

prev = i;

i = to;

long long cO, cl;
long long res = 0;
for (int i = 0; i < 2; i++) {

cO =170 : 1;
cl =121: 0;
for (int j = 1; j < (int)path.size(); j++)

230




ACM-ICPC HEitR 533

From Hangzhou Dianzi University

73
74
75
76
7
78
79
80
81
82

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

long long ncO, ncl;

ncO® = ncl = 0;

if (ok[path[j—1]][path[j]] & 1) ncO® += cO;
if (ok[path[j—1]][path[j]] & 2) ncO® += cl;
if (ok[path[j—1]][path[j]] & 4) ncl += c0;
if (ok[path[j—1]][path[j]] & 8) ncl += cl;

cl = ncl;
cO = ncO;
}
//printf(”i = %d, path.size() = %d, cO = ” INT64 ”, cl = ” INT64 ”\n”, 1,

size(), cO, cl);
if (i == 0) {
if (ok[path[0]][path.back()] & 1) res += c0;
if (ok[path[0]][path.back()] & 4) res += cl;
} else {
if (ok[path[0]][path.back()] & 2) res += c0O;
if (ok[path[0]][path.back()] & 8) res += c1l;

}
}
return res;
}
void go() {

for (int i = 0; i < n; i++) {
if (forbidden[2*i] && forbidden[2*i+1]) {
return;

}
int maxd = —1;
for (int i = 0; i < n; i++) {
if (value[i] != —1) continue;
if (forbidden[2*i]) {
set(i, 1);
go();
unset(i);
return;
}
if (forbidden[2*i + 1]) {
set(i, 0);
go();
unset(i);
return;
}
if (maxd == —1 || deg[i] > deg[maxd]) {

maxd = i;

}
//printf(”maxd = %d\n”, maxd);
if (maxd == —-1) {
ans += 1;
} else if (deg[maxd] <= 2) {
long long c = 1;
vector<int> used(n);
for (int i = 0; i < n; i++) {
if (value[i] != —1 || used[i]) continue;
//printf(”! i = %d, deg[i] = %d\n”, i, deg[il);
if (deg[i] == 1) {
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c *= cycle(i, used);

}

for (int i = 0; i < n; i++) {
if (valuel[i]
//printf(”!! i = %d, deg[i] =
c *= cycle(i, used);

!= —1 || used[i]) continue;
%d\n”, i, deg[i]);

}
ans += c;

} else {
set(maxd, 0);
go();
unset(maxd);
set(maxd, 1);
go();
unset(maxd) ;

int main() {

scanf (”%d%d”, &n, &m);

for (int i = 0; i < n; i++)
for (int j = 0; j < n; j++) {
ok[i1[j] = oxf;

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

int a, b;

scanf (”%d%d”, &a, &b);

a = conv(a);

b = conv(b);

if (a/ 2 !=b / 2) {
f[a A 1].push_back(b * 1);
f[b A 1].push_back(a * 1);
gla / 2].push_back(b / 2);
g[b / 2].push_back(a / 2);

ok[a/2][b/2] &= Oxf A (1 << ((L — (@ & 1)) +2 * (1 — (b & 1))));

ok[b/2][a/2] &= Oxf A (1 << (2 * (1 — (@ & 1)) + (L — (b & 1))));
} else {

assert(a != b);

}

for (int i = 0; i < n; i++) {
sort(g[i].begin(), glil.end());
g[i].erase(unique(g[i].begin(), glil.end()), glil.end());

deg[i] = gl[i].size();
}
memset(value, —1, sizeof(value));
go();

printf(INT64 ”\n”, ans);

232




ACM-ICPC HEitR 533

© 0 N o U b W N

a oo o0 o oo g b~ DM D D DM DB DD DDA W W W W wWwWwwwwwNDNNNNDNDNNDNNDNDNRERRRERKFERERRFERFEBFE
O b W N KH O O OWWNO OO WNRFEFOOOWOWNOOOGDAMWNREOOOWWNOOOOGDREA,RWNREOOOWNOOOOGREAEWNREO

#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 (dint 1i=1;i<=len;++i)al[i]l=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.al[il+=b.a[1i];
else if (i>b.len)tmp.a[i]+=a[i];
else {
tmp.al[i]+=a[i]+b.a[i];
if (tmp.a[i]>=base){
tmp.al[i]—=base;++tmp.a[i+1];

}
if (tmp.a[L+1])tmp.len=L+1;
else tmp.len=L;
return tmp;
}
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 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;
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57 while (tmp.len>1&&!tmp.a[tmp.len])—tmp.len;

58 return tmp;

59 }

60 pair<huge,huge> divide(huge a,huge b){

61 int L=a.len;huge c,d;

62 for (int i=L;i;—1i){

63 c.a[i]=0;d=d*base;d.a[l]=a.a[i];

64 //while (d>=b){d—=b;++c.a[i];}

65 int 1=0,r=base—1,mid;

66 while (l<r){

67 mid=(l+r+1)>>1;

68 if (b*mid<=d)1l=mid;

69 else r=mid—1;

70 }

71 c.al[i]=1;d—=b*1;

72 3

73 while (L>1&&!c.a[L])—L;c.len=L;

74 return make_pair(c,d);

75 }

76 huge operator /(value x){

77 value d=0;huge tmp;

78 for (int i=len;i;—i){

79 d=d*base+al[i];

80 tmp.al[i]=d/x;d%=x;

81 }

82 tmp.len=len;

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;—1i)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—bj;return *this;}
95 huge &operator *=(huge b){*this=*this*b;return *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;}
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bool operator <(value x){huge T;T=x;return *this<T;}
bool operator >(value x){huge T;T=x;return *this>T;}
huge operator =(value x){
len=0;
while (x)a[++len]=x%base,x/=base;
if (!len)a[++len]=0;
return *this;
}
bool operator <(huge b){
if (len<b.len)return 1;
if (len>b.len)return 0;
for (int i=len;i;—i){
if (a[il<b.a[i])return 1;
if (a[i]>b.a[i])return 0;
}
return 0;
}
bool operator ==(huge b){
if (len!=b.len)return 0;
for (int i=len;i;—1i)
if (a[i]!=b.a[i])return 0;
return 1;
}
bool operator !=(huge b){return ! (*this==b);}
bool operator >(huge b){return ! (*this<b||*this==b);}
bool operator <=(huge b){return (*this<b)||(*this==b);}
bool operator >=(huge b){return (*this>b)||(*this==b);}
void str(char s[]){
int l=strlen(s);value x=0,y=1;1len=0;
for (int i=1-1;1>=0;——1){
x=x+(s[1]-’0’) *y;y*=10;
if (y==base)a[++len]=x,x=0,y=1;
}
if (!len||x)a[++len]=x;
}
void read(){
scanf (”%s”,s) ;this—>str(s);
}
void print(){
printf(”%d”, (int)a[len]);
for (int i=len—1;i;—1i){
for (int j=base/10;j>=10;j/=10){
if (a[il<j)printf(?0”);
else break;

}
printf(”%d”, (int)al[i]);
}
printf(”\n”);
}
}f[1005];

int main(){
fl1]=f[2]=1;
for(int i=3;1i<=1000;i++)f[i]=f[i-1]+f[i-2];
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const int B=10000,MAXL=6000;
struct Num{
int a[MAXL],len,fu;
Num() {len=1,fu=a[1]=0;}
Num operator+(Num b){
Num c;
c.len=max(len,b.len)+2;
int 1;
for(i=1;i<=c.len;i++)c.al[i]=0;
if (fu==b.fu){
for(i=1;i<=len;i++)c.al[i]l=ali];
for(i=1;i<=b.len;i++)c.al[il+=b.a[i];
for(i=1;i<=c.len;i++)if(c.a[i]>=B)c.a[i+1]++,c.a[i]—=B;
while(c.len>1&&!c.a[c.len])c.len—;
c.fu=fu;
}else{

bool flag=0;

if(len==b.len){
for(i=len;i;i—)if(ali]!=b.a[i]){

if(al[i]l>b.a[i])flag=1;
break;
}

}else{
if(len>b.len)flag=1;

}

if(flag){
for(i=1;i<=len;i++)c.ali]l=ali];
for(i=1;i<=b.lenji++)c.ali]—=b.a[i];
for(i=1;i<=c.len;i++)if(c.a[i]<0)c.a[i+1l]——,c.a[i]+=B;
while(c.len>1&&!c.a[c.len])c.len—;
c.fu=fu;

}else{
for(i=1;i<=b.lenji++)c.al[i]l=b.a[i];
for(i=1;i<=len;i++)c.al[i]l—=al[i];
for(i=1;i<=c.len;i++)if(c.a[i]<0)c.al[i+l]——,c.a[i]+=B;
while(c.len>1&&!c.a[c.len])c.len—;
c.fu=b.fu;

}
return c;
}
Num operator* (Num b){
Num c;
c.len=len+b.len+2;
c.fu=furb. fu;
int i,j;
for(i=1;i<=c.len;i++)c.al[i]=0;
for(i=1;i<=len;i++)for(j=1;j<=b.len;j++){
c.al[i+j—1]+=al[il*b.al[j];
if(c.al[i+j—1]>=B){
c.a[i+j]+=c.a[i+j—1]/B;c.al[i+]j—1]%=B;
if(c.al[i+j]>=B)c.al[i+j+1]+=c.a[i+j]/B,c.a[i+j]%=B;
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while(c.len>1&&!c.al[c.len])c.len—;
return c;
}
11 operator%(ll b){
static 11 mo[MAXL];
int i
for(i=len;i;i—)mo[i]=al[i];
mo[0]=0;
for(i=len;i;i—)mo[i—1]+=(mo[i]%b)*10000LL,mo[i]/=b;
return mo[0];
}
bool iszero(){
return len==1&&!a[1];
}
void read(){
static char s[10010],ch;
gets(s+1l);
int i,j,l=std::strlen(s+1);
while(! ((s[1]>="0")&&(s[1]<=’9")))1—;
if(s[1]=="—"){
fu=1;
len=(1+2)>>2;
for(i=1;i<=len;i++)a[i]=0;
for(i=2,j=1;i<j;i++,j—)ch=s[i],s[i]=s[j],s[j]=ch;
for(i=1;i>=2;i—)(al[(i+2)>>2]*=10)+=(s[i]-"07);
}else{
fu=0;
len=(1+3)>>2;
for(i=1;i<=len;i++)al[i]=0;
for (i=1,j=1;1<j;i++,j—)ch=s[1],s[11=s[j1,s[jl=ch;
for(i=1;i;i—)(al(i+3)>>2]1*=10)+=(s[i]-"07);

}
void write(){
if(len==1&&!a[1]) fu=0;
if (fu)putchar(’—");
printf(”%d”,al[len]);
for(int i=len—1;1;i—)printf(”%04d”,a[i]);
puts(””);
}
void set(int x){
fu=0;
if(x>=B){
len=2;
a[1]=x%B;
a[2]=x/B;
lelse{
len=1;
alll=x;

}s
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11.15 Rope

push_back(x): fEREBEHM x(x #& char)

insert(pos,x): fE pos A x (x ZFFFH x JFHEIA int ZHATLLRE x AN
erase(pos,x): M pos JFUGMHFR x 4

replace(pos,x): M pos FFEAH K x(x B2FFFH x GH A int 22007 LA BE x FIRETILAN)
substr(pos,x): &M pos JFif x 1

copy(x): Effill rope A WER] x FH-F

at(x)/[x]: VilZE x DMICER

R

1. rope IR IFANE A SRS — MR8 Bl n WI0E, EEHOT S5

2. rope AJLLH += RMOEINERAE

3. rope HUi A BB ANREE F R ERIE R O(loglength) 1]

4. rope H [ BEA HAevi R AGEM, FEZSNEM mutable begin()+ W R, 153
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#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++];
p++;
while(isdigit(strp])){
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;
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32 ss.clear();
33 for(5stripl;p++){

34 if(strpl!="(’) ss+=strpl;

35 else{

36 p++;

37 int t;

38 crope tmp=tillRight(str,p,t);
39 ss.append(times(tmp,t));

40 }

41 }

42 |}

43 |char str[20005];
44 |Hdnt main(){
45 while(~scanf(”%s”,str)){

46 rope<char> txt;

47 expand(str,txt);

48 printf(”%s\n”,txt.c_str());
49 }

50 |}

11.15.2 =5 2

25—~ 100000 K[ 5 1 100000 KA, BEXKE [1,r] NTTRBEINEFIH K. il

IG5

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 <= n; ++i)v.push_back(i);//initialization
12 int 1, r;

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

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 |}

11.16 pb_ ds HILTEHR

1 | #include<algorithm>
2 |using namespace std;
3 | #include<ext/pb_ds/assoc_container.hpp>
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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
39
40
41
42
43
44

#include<ext/pb_ds/tree_policy.hpp>
using namespace __gnu_cxX;
using namespace __gnu_pbds;
#define rbset(T) tree<T,null_type,less<T>,rb_tree_tag,tree_order_statistics_node_update>
struct RBTree{
rbset(int) rb;
void init(){
rb=rbset(int) ();
}
void insert(int x){//HiA
rb.insert(x);
}
void remove(int x){//M&
rb.erase(x);
}
int findKth(int x){//#FEKK (KMNOFEH)
return *rb.find_by_order(x);
}
int findElementRank(int x){//#>=xHIE N EREHEIL
return rb.order_of_key(x);

}s

/*
ordered_set X;
X.insert(1l);
X.insert(2);
X.insert(4);
X.insert(8);
X.insert(16);

cout<<*X.find_by_order(1l)<<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(1l)<<endl; //

cout<<X.order_of_key(3)<<endl; //

cout<<X.order_of_key(4)<<endl; //

cout<<X.order_of_key(400)<<endl; //
*/

[ S S o BN o)

240

From Hangzhou Dianzi University




ACM-ICPC #ipz #3 From Hangzhou Dianzi University

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));

241



ACM-ICPC #ipz #3 From Hangzhou Dianzi University

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

BigDecimal FiEE divide(xxxxx,2,BigDecimal. ROUND HALF EVEN) , HERAR &
T o

Big*** add(Big*** b)//lnLb

Big*** subtract(Big*** b)//JkZb

Big*** multiply(Big*** b)//3b

Big*** divide(Big*** b)//Fkb

Big*** pow(int b)//itHthisrb, EEbHAEZintA
Big*** remainder (Big*** b)//mod b, Blil% this%b
Big*** abs()//i&InlthisLix{i

Big*** negate()//i&[l-this

Big*** max(Big*** b)//i[ElthisMb iR AHE
Big*** min(Big*** b)//IlthisMbH K/ Mi

© 0 N o b~ W N

=
(o)

o

iglnteger 55 A I EREL:

gcd (BigInteger val)//iR[—4BigInteger, Hffiftabs(this)flabs(val) K AKAL%
mod (BigInteger val)//3K this mod val
modInverse(BigInteger val)//Ki¥ijt, &RFElthisr(—1) mod m

12.3.4 BigDecimal BI85

toString() K BigDecimal X R FIEUMEF Bl 7 77 8 o 2 Ja FTBC & 747 oAb 2 pry Hridh 4T — 2
SUSELE

str.startWith(”0”)//LLoJ A

str.endWith(?0”)//LLo%5TR

str.subString(int x,int y)//MxElyfstri)TH

str.subString(int x))//MxB|4E R striT &
c.stripTrailingZeros().toPlainString();//cEMAKIEO, I ¥Hm 777

a b W N

setScale(int newScale,RoundingMode roundingMode) & [A] BigDecimal, HFrE (/NS R
B AFE e, HARFRE B It BigDecimal [ AEFR EEAE 3 LB DL 038 24 7 7 ok
&, PAEP LA . (R D
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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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13 AR
13.1 FE=S

L B e Fm T —1)

2. BSEZ f5 W AiFE —H clarification

3. M H LG — i clarification

4. ATREA SPJ B H 52 At B 12 B i 380 5 AR ) e 4 — 3K

5. WA It} f5 ZAG A INF & 75 8/

6. FiE AT T i

7. BRHEE T 2 DH WA ANIAER

8. AL Hi i 75 453 B B A

9. AR AR B S N U 1S

10. HRBE B A MERE 7 — iR — & 5% 7

11. K55 5 B L P I [ TN /D AR HE D, f e HETH ) H 5

12. 2258 H Ja 3L ST ENRf 5 ik LS

13. 5 R /N R R 15 5

14. 9075 ANEEAE EVLAT N AR R RRAR e i, B b EALS B S BREL
15. $R5CH H 2 BT EE solve(n, m) & 55T solve(m,n)

16. 22 T R U L 4iE 7

17. M T RN IZEE— NG, 55— NE—5540), MR RIT%
18. g Jm F /NI AN e K

19. o T BB, A8 2 B — 8 S U — (kAT ORI
XFEANfH, & abs NI eps, THERITBEIY 0 KPr1E —0.0000 I HIL

13.2 $TRIEAMETE

RO
. ZEOY IR TR
A
. RPEFT R
. FHBR
CERAEIA
EEN
8. WML P(n)f(n) =Q(n)f(n—2)+R(n)f(n—1)+C, HH P,Q,RHLKT n K~
WE2

N O Ot s W N
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