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O $S(n,m+1) = S(n,m) + C(n,m+1),S(n,m-1) = S(n,m) - C(n,m),S(h+1,m) = 25(n,m) - C(h,m)$
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#include<bits/stdc++.h>
using namespace std;
typedef long long 11;

const 1l maxn=1e7+10;

const 11 mod=1e9+9;

1l x,y;

1l jcimaxn!,inv[maxn],ec/maxn];

1l C(int n,int m
n<m| |m< ;
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jcini*invim|%Smod*inv | n-m|%mod;

int main
scanf("slld slld",&x,&y);
inv[0]=jc =inv[1l]/=jc =ecC =1;
ec[l]=2;

int i=2;i<=x+y;i++
eclil=ec/i-1]*2%mod;
jclil=jcli-1]*i%mod;
inviil=(mod-mod/i)*inv mod%i %mod;

int i=2;i<=x+y;i++) inv|[i|=inv[i-1]/*inv|i|%mod;
11 ans1=0;

int i=0;i<=x+y-4;i++

ansl=ansl”(ec|i|*jc|i|%smod*C(x+y-4,1i)%mod) ;

printf("slld ",ansl);

11 tmpl=1, tmp2=0;

11 ans2=0;

X-=2;y-=2;

1l tt=jcix|*jclyl%mod;
int i=0;i<=x+y;i++
ans2=ans2”((ec|x+y-1i|*ttsmod*inv i %mod* (tmpl-tmp2)%mod+mod)S%mod) ;
tmpl=(tmpl*2%mod-C(1i,x)+mod)%mod;
//tmp2=(tmp2*2%mod-C (i, x-1i-1)*2%mod-C(i,x-1-2)+mod*2)%mod;
tmp2=(tmp2*2%mod+C(i,i-y) )%mod;

printf("slld\n",ans2);

’

G. League of Legends

gd

OO0 $n$ 00000000000 $k$000D0O0O000DODODO0O0O0ODOOO0OOOOOOOn

gd

O0O000000O000oooOoooooogoo silirnsOsris0oD0OnnnDn $\text{dp}(ij)$
000 ¢$$s000000%is0000000

00 $j+1$ 0 $k$s 00000000000 $lkgtr {j+1}$00000000 $\text{dp}(i-1,j)$ OO O
0000000000

$$ \text{dp}(i,k)\gets \text{dp}(i-1,j)+|_k-r_{j+1} $$
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const int MAXN=5e3+5,inf=1e9;
struct Seg
int 1,r;
bool operator < (const Seg &b)const
1>b.1|| (1==b.1&&r<b.r);

seg MAXN|,a MAXN|;

int len[MAXN|,dp[MAXN| MAXN];
pair<int,int> que MAXN];

int main

int n=read int(),k=read int();
_for(i,0,n
seg/il.l=read int();
seglil.r=read _int();

sort(seg,seg+n);

int minr=inf,nl=0,n2=0;

_for(i,0,n
segli].r<minr
minr=seg/il.r;
al++nl|=seqgli];

len|++n2|=seg|i]|.r-segli].;

mem(dp,-1);
dp =0;
_rep(i,1,k
int head=0,tail=-1;
_rep(j,1,nl
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~dpli- j-
pair<int,int> t=make pair(dpi- j-1l-aljl.l,-aljl.l);
head<=tail&&que|tail|<t)tail--;
que|++tail | =t;

head<=tail&&a!j|.r+quelhead].second<=0)head++;
head<=tail
dplilljl=quelhead|.first+alj!|.r;

sort(len+1,len+n2+1,greater<int> ;
_rep(i,1,n2)len[il+=len[i-1];
int ans=0;
_rep(i,0,min(n2,k
~dplk-1][nl
ans=max(ans,dplk-i/nli+len(i]);

enter(ans);

’

J. Product of GCDs
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#include <bits/stdc++.h>
using namespace std;
typedef long long 11;
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inline int read
int X=0,w=1;
char c=getchar();
c<'0'|]c>'9"
c=="-") w=-1;
c=getchar();

c>="'0'&6C<="'9") X=(X<<3)+(X<<l)+c-'0"',c=getchar();
X*w;

inline void write(int x
char c , Llen=0;
I'x putchar('0'),void();
x<0)x=-x,putchar('-"');
x)cl++len|=x%10,x/=10;

len)putchar(c/len-- |+ ;

inline 11 quick mul(ll a,ll b,11 p
11)(( int128)a*b%p);

inline 11 quick power(1l a,1l b,1ll p
1l ret=1;
b
b& ret=quick mul(ret,a,p);
a=quick mul(a,a,p);
b>>=1;

’

ret<0) ret+=p;

ret%sp;
const int maxn= +5,maxs= +5,maxk=30+2,D=1e7+10,PD=1e6+3;
int T,S,k;
1l P;

int sum[maxn|,prime[PD]|,ps;
long long C[maxs][maxk];
bool isPrime[D];

inline void initial

memset (isPrime, 1, sizeof(isPrime));
int 1 = 2; i < D; ++1i
isPrimeli

prime|ps++]|=1;
int j=1+1; j<D; j+=1
isPrime[j| = false;
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int main
initial();
T=read();
T--
S=read(); k=read(); scanf("slld",&P);

int i=0;i<maxn;i++) sum[i]=0;
int i=0,tmp; 1i<S; i++
tmp=read();
sum|tmp | ++;

int i=2; i<maxn; i++
int j=i+i; j<maxn; j+=1i
sum|[il+=sum|j];

long long tmp=P,phi ans=1;
int i=0; i<ps; i++
tmpSsprime|i|==

phi ans=phi ans*(prime[i]-1);
tmp/=primel[i];
I{tmp%sprime| i
tmp/=prime[i];
phi ans*=prime|i];

tmp> phi ans=phi ans*(tmp-1);
int i=0; i<=S; i++
Cli =1;
int j=1; j<=i&&j<=k; j++
Clillj] = Cli- jl + Cli- j-11;
Cli![j|>=phi _ans+phi ans) C[i]|[j|-=phi _ans;

long long num;

11 ans=1;
int i=2; i<maxn; i++
isPrimeli
num=0;

1l j=1i; j<maxn; j*=i
num+=C|sum/ j kl;
num>=phi ans+phi ans) num-=phi ans;

ans=quick mul(ans,quick power(i,num,P),P);
//printf("%d %d Slld\n",1i,num,ans);

printf("slLld\n",ans);
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#include<bits/stdc++.h>
using namespace std;
typedef long long 11;

const int maxn=80000+5,maxs=40000+5,maxk=30+2;
int T,S,k;
11 P,maxv;
int sum[maxn],prime[maxn],ps;
long long C[maxs][maxk];
bool isPrime[maxn];
inline void initial() {
memset (isPrime, 1, sizeof(isPrime));
for (int i = 2; i < maxn; ++i) {
if (isPrime[i]) {
prime[ps++]=i;
for (int j =1 + 1; j <maxn; j += 1) {
isPrime[j] = false;

}
}
}
}
inline int read() {
int X=0,w=1;
char c=getchar();
while (c<'0'||c>'9"') {
if (c=='-") w=-1;
c=getchar();
}
while (c>='0'&8Cc<='9"') X=(X<<3)+(X<<l)+c-'0',c=getchar();
return X*w;
}

inline void write(int x) {
char c[21],1len=0;
if(!x)return putchar('0'),void();
if(x<0)x=-x,putchar('-"');
while(x)c[++len]=x%10,x/=10;
while(len)putchar(c[len--]+48);

}

inline 11 quick mul(ll a,ll b,1l p) {
return (Ll)((_ int128)a*b%p);

}

inline 1l quick power(ll a,ll b,ll p) {
1l ret=1;
while(b) {

if(b&l) ret=quick mul(ret,a,p);
a=quick mul(a,a,p);
b>>=1;
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}
struct Pollard rho {

bool check(ll a,1ll n,1l x,1l t) {
1l ans=quick power(a,x,n);
11 aans=ans;
for(int i=1; i<=t; i++) {
ans=quick mul(ans,ans,n);
if(ans==1&8&aans!=1&&aans!=n-1) return true;
aans=ans;
}
if(ans'!=1) return true;
return false;
}
bool Miller Rabin(ll n) {
if(n<2) return false;
if(n==2) return true;
if(!'(n&l)) return false;
11 x=n-1,t=0;
while(!(x&1)) {
x>>=1;
t++;
}
for(int i=0; i<20; i++) {
11 a=rand()%(n-1)+1;
if(check(a,n,x,t)) return false;
}

return true;

}
1l ged(ll x,1l y) {
IX) return y;
'y) return x;
x<0) x=-Xx;
y<0) y=-y;
1l t=_ builtin ctzll(x]|y);
x>>=_ builtin ctzll(x);
do {
y>>= builtin ctzll(y);
if(x>y) swap(x,y);
y-=X;
} while(y);
return x<<t;

if(
if(
if(
if(

}
1l pollard rho(ll x,11 c) {

1l ci=1,k=2;
srand(time(NULL));

11 x0=rand()%(x-1)+1;
11 y=x0,t=1;

https://wiki.cvbbacm.com/ Printed on 2025/11/29 18:45



2025/11/29 18:45 9/10

oo

tpr;

}

while(1l) {

Ci++;
x0=(quick mul(x0,x0,Xx)+C)%X;
t=quick mul(y-x0,t,x);
if(lt]|!'(y™x0)) return x;
if(ci==k) {

11 d=gcd(t,x);

if(d!=1) return d;

y=x0;

k<<=1;

}

void findfac(ll n,1l k) {

}

if(n==1) return;

if(Miller Rabin(n)) {
if(n>maxv) maxv=n;
return;

}

1l p=n,c=k;

while(p>=n) {
p=pollard rho(p,c--);

}

findfac(p,k);

findfac(n/p,Kk);

int main() {
initial();
T=read();
while(T--) {

S=read();

k=read();

scanf ("slld",&P);

for(int i=0; i<maxn; i++) sum[i]=0;

for(int i=0,tmp; i<S; i++) {
tmp=read();
sum[tmp]++;

}

for(int i=2; i<maxn; i++) {
for(int j=i+i; j<maxn; j+=1i) {

sum[i]+=sum[j];

}

}

long long tmp=P,phi ans=1;

maxv=0;

while(tmp!=1) {
pr.findfac(tmp,324757);
tmp/=maxv;
phi ans*=(maxv-1);
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while(tmp%maxv==0) {
tmp/=maxv;
phi ans*=maxv;
}
maxv=0;
}
for(int i=0; i<=S; i++) {
Clil[e]=1;
for(int j=1; j<=i&&j<=k; j++) {
C[i][j] = C[i-1]1[j] + C[i-1][j-1];
while(C[i][]j]>=phi ans+phi ans) C[i][j]-=phi_ans;

}
long long num;
Ll ans=1;
for(int i=2; i<maxn; i++) {
if(isPrime[i]) {
num=0;
for(ll j=i; j<maxn; j*=i) {
num+=C[sum[j1][k];
while(num>=phi ans+phi ans) num-=phi_ans;
}

ans=quick mul(ans,quick power(i,num,P),P);

}
printf("slld\n",ans);

}

return 0;

oo
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