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A. Arithmetic Progression

0d

oo UUgo

0d

000000 $a_1,a_2\cdots a_n$0 $\max(a_i)-\min(a_i)\ge (n-1)\times \text{gcd}(a_2-a_1l,a_3-
a_2\cdots a n-a_{n-1})$[

000000000 $ala2\cdotsan$ 000000000000 COO0OOODO O0OQ

O0O0000000O0ooogogg $\max(all\sim r])-\min(a[l\sim r])=(r-I)\text{gcd}(a_{l+1}-
a_l\cdots a_r-a_{r-1})$0

000000 $b_i=\max(ali\sim r])-\min(a[i\sim r])+\times \text{gcd}(a_{i+1}-a_i\cdots a_r-
a_{r-1})s00

000000000000 000000000n $r$00 $lirliNtnNn$00ooog
$\text{gcd}(a {i+1}-a i\cdotsa r-a {r-1})$ 000 OO0

000000 $b_i=r\times \text{gcd}(a_{i+1}-a_i\cdotsa r-a {r-1})$ 0000000000

00 $\text{gcd}(a_{i+1}-a i\cdotsa r-a {r-1})$ 000000000 $0Nogv)$ DO OIDODODOOOO
$0(n\log v)$[]

0000 $r$ 000000000 $\max(a[l\sim r]),\min(a[l\sim r]),i\times \text{gcd}(a_{i+1}-
a_i\cdotsa r-a {r-1})$ 0000

O $\max(a[\sim r]),\min(a[\simrr)$ OO D OO0O0O0C00O0OO00OO0OO0O0O00O $0(n)$0

0 $i\times \text{gcd}(a_{i+1}-a i\cdotsa r-a {r-1})$ 00000000 $\text{gcd}(a_{i+1}-
a_i\cdotsa r-a {r-1})$ 00000

OO0 $rs0000000 $0Nogv)$ 0O OIODDOODOOODODOOODOOOODOODO
0000000 $\text{gcd}$s 00000 $0(N\logv)$ 000D OOODODO $0(n\log v)$[

0000000000000 0000000000000000 $0(n\log n\log v)$[J

const int MAXN=1e5+5;
struct Node
LL v;
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int cnt;
Node operator + (const Node &b)const
Node c;
==b.v)c.v=v,c.cnt=cnt+b.cnt;
v<b.v)c=*this;
c=b;
c,;

S| MAXN<<2 | ;
LL tag!MAXN<<2|;
int lef[MAXN<<2|,rig/MAXN<<2]|;
void push up(int k
s|kl=s|k<<ll+4s[k<<l|1];

void push add(int k,LL v
slkl.v+=v;
tag kl+=v;

void push down(int k
tag |k
push add(k<<1,tag/k!l);
push add(k<<1]|1,taglk!);
tag k|=0;

void build(int k,int L,int R
leflk!=L,riglk|=R,tag/k|=0;
L==R
s[k].v=0;
s[kl.cnt=1;

.
’

int M=L+R>>1;
build(k<<1,L,M);
build (k<<1]|1,M+1,R);
push up(k);

void update(int k,int L,int R,LL v
L<=lef | k|&&rig/k|<=R
push add(k,v);

’

push down (k) ;
int mid=lef|k|+rig/ k!>>1;
mid>=L
update(k<<l,L,R,v);
mid<R
update(k<<1|1,L,R,v);
push up(k);
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Node query(int k,int L,int R
L<=lef|k|&&rig|k|<=R
s kl;
push down (k) ;
int mid=lef|k|+rig/ k|>>1;
mid>=R
query(k<<1,L,R);
mid<L
query (k<<1|1,L,R);

query (k<<1,L,R)+query(k<<1|1,L,R);

int gcd(int a,int b
b
int t=b;
b=a%b;
a=t;

a,

int a[MAXN],st1[MAXN],st2[MAXN];
pair<int,int> st3[MAXN];
int main

int T=read int();
T--

int n=read int();

_rep(i,l,n)alil=read int();

build(1,1,n);

LL ans=n;

int topl=0,top2=0,top3=0;

_rep(i,1,n

topl&Salstl topl] <=ali

update(1,stl|[topl-1/+1,stl/topl!,alil-alstl|topl :
topl--;

stl/++topl]=i;
top2&&alst2/top2] |>=ali
update(1,st2/top2-1]+1,st2/top2]|,alst2[top2]-alil);
top2--;

st2[++top2]=i;
i== -
st3/++top3|=make pair(abs(alil-ali- yi-1);
update(1,i-1,i-1,1LL*(i-1)*st3[top3|.first);
int j=top3-1;j;j--
st3[j+1].first%sst3[j|.first!l=
int temp=st3/j|.first;
st3[j].first=gcd(st3[j].first,st3[j+1].first);
_rep(k,st3[j-1].second+1,st3[j].second
update(1,k,k,1LL*k*(st3[j|.first-temp));
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int temp=0;
_rep(j,1,top3
st3[j].first==st3[temp].first
st3[temp].second=st3[j]|.second;

st3[++temp|=st3[j];

top3=temp;
_rep(j,1,top3
Node temp=query(1l,st3/j-1].second+1,st3[j].second);
temp.v==1LL*i*st3[j|.first
ans+=temp.cnt;

enter(ans);

B. Cannon

gd

gboogobooobobooboobuooboobobooboobuoobobobobbooboobogon
gooogobdoobobooboobooboobobbobooboobobobobDbobboobOoOooD
OoOO0o00ooOoo0ooooo0oooossooooooooboooooDooooooDoo

gd

0000000 $n$ 000000000000 $2x(n-2)$0000 $n-1$0000000 $2%(n-3)$[]
O0O0O000 $ns 0000 $m$sO0O0O00OOO $2°{m}{\frac {(n-2)!} {(n-2-m)!}}$00CO0O0O0O0O
00 $x-=2,y-=2$0000000%$2"{k} \sum {\frac {k!'} {i'(k-i)!}} {\frac {n!'} {(n-i)!}} {\frac {m!}
{(m-(k-i))'}}$ O $27~{k} \sum {\frac {n!} {(n-i)!}} {\frac {m!} {(m-(k-))!}}$ 000000

0000000000000 000 $k$s0000000000000000000DOO000ODO0O0O
0000000000000 000000 $27{k}kICn+mk)$ 00O O0ODOOOO0OO $280000
000000000 $0)s00ooooooon $0(n+m)s$ 0

Dooooooops$2”{k} \sum {\frac {n!} {(n-i)!}} {\frac {m!} {(m-(k-i))!}} = 2" {k} \sum {\frac
{n'm!} {(n+m-k)'}} {\frac {(n+m-k)!'} {(n-)'(m-(k-))'}} = 2~ {k} {\frac {n!m!} {(n+m-k)'}}
\sum_{i=k-m}~{n} C(n+m-k,i)$

dodododpooboooobooboboobouobuooba
0 $S(n,m) =\sum {i=0}"{m} C(n,i)$ 0

O $S(n,m+1) = S(n,m) + C(n,m+1),S(n,m-1) = S(n,m) - C(n,m),S(n+1,m) = 25(n,m) - C(n,m)$
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O0000000000000000000000%s00000%$1$0000000 ¢$k$0D00OO00ODO
0000000000000 00000000000000DO000oooooon $0(n+m)s$

gobooobbogobbooonoobooobobooobbuoooboobooobn

#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];

11 C(int n,int m
n<m| | m< ;
jcinl*invim|%smod*inv | n-m|%mod;

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

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

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

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

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

printf("slld ",ansl);

1l tmpl=1, tmp2=0;

1l ans2=0;

X-=2;Y-=2;

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

printf("%slld\n",ans2);

1
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G. League of Legends

gd

OO0 $n$ 00000000000 $k$000D0O0O000ODOODOO0OODOOOODOOOOOOO

gd

000000000000 0000000000 $[Lirn$s0s%ris00000000 $\text{dp}(i,j)$
000 $$s00000 0 %sO00O0D000O0O

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

$$ \text{dp}(i,k)\gets \text{dp}(i-1,j)+I_k-r_{j+1} $$
0000000000000 O00 $ris00oonDooo s$lisonoon

000 $i\gtj$00 0 $lkler {i+1}$00 000 $lkler {j+1}$00 000 $lj\e r_{k+1}$00 $l_i\le
r{k+1}$00000000000

0000 $i$0$0(n$ 0000000000 $\text{dp}(i-1,j)-r {j+1}$ 000000000 $0(nk)$0
0000000000000 0000000000000000000000000000000000

gobooobbodoobooobbuooobbuooobbooobLbbooobbooobboobnb o
oobooooboboooboo

gooboooboboooobooobbooobbuooobbooobbooobbooobboobnbog
gobooobooobobooon

O00000O0O0000Ooo000oDooo0ooDooO0ooDooOg sisuoonD skis0DO0OOoO0O
goooogbooooooo

0000000000000 00000O000oooOoO $ris0oooooooooD $kisoo
gbobooobooobobooobboon

const int MAXN=5e3+5,inf=1e9;
struct Seg
int 1,r;
bool operator < (const Seg &b)const
1=b.1]| ]| (l==b.l&&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();
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oo

_for(i,0,n
seglil.l=read int();
seglil.r=read int();

sort(seg,seg+n);

int minr=inf,nl=0,n2=

_for(i,0,n
segli].r<minr
minr=seg/il.r;
al++nll=seqglil;

len|[++n2|=seglil|.r-seglil.l;

mem(dp,-1);
dp =0;
_rep(i,1,k
int head=0,tail=-1;
_rep(j,1,nl
~dp[i-11[j-
pair<int,int> t=make pair(dp[i-1][j-1]-al[j].1,-alj

head<=tail&&que|tail|<t)tail--;
que|++tail | =t;

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

dplil[jl=quelhead|.first+alj!.r;

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

.
’

.
’

.
’

enter(ans);

?

J. Product of GCDs
00

0¢$S$00000000000000O0O $k¢O0O0O00DOODOOODOOOOO

L

’

CVBB ACM Team - https://wiki.cvbbacm.com/



Last

283?53:7/22 2020'2021?;’;‘5&'?2:&1‘5”{29:j OO0 https:/wiki.cvbbacm.com/doku. php?id=2020-2021 teams:legal_string:%E7%BBY%BA4%EI%98%IF %HEBYAESADY%ET%BBY%B3%E6%AF%I4%EB%B5%IB%EBYAEYBO%ES%BD%I5 contestd&rev=1626922388

10:53

gd

gobooooboobooooboooobbooobbuooobooobbooobbooobbooobobog
O $mlogm$ 000000 $m$ OO0 O0O00ODO0OO

oo oooon
oo Oon
000000000000 0D0O00000 $P$s000000DO00ODO0O0ODODOOODOOODOODOOO
goboogobbooboboooobbooobbuooobooobboooboboooobooobobag

O00000oOoOogdOo $psO000000DDOO000ODOOO0ODDOOOUODOOOODOOOODOO
gobooobobodooobooobbooobbuooobbooobLbbooobLbooobboobnboa
0000000000000 00000000D0D0O0000ooo0ogO sACcsonoog

00000000000 $Pollard\ rho$ 000000 OD0OODOO0OOOO0OODODOOODOOS$PSODO
gobooobboooboboooboobg

#include <bits/stdc++.h>
using namespace std;
typedef long long 11;

inline int read
int X=0,w=1;
char c=getchar();
c<'0'|]|c>'9"
c=="-") w=-1;
c=getchar();

c>='0"'8&&C<="'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(1l a,1l b,1l p
11)((__intl128)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>>=

14

ret<0) ret+=p;
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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;
Llong long Cimaxs | maxk];
bool isPrime[D];

inline void initial

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

isPrime|j| = false;

int main
initiall();
T=read();
T--

S=read(); k=read(); scanf("%Lld",&P);

int i=0;i<maxn;i++) sum[i]=0;
int i=0,tmp; i<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|il==

phi ans=phi ans*(primeli
tmp/=primel[i];
I'{tmpSsprime| i
tmp/=prime[1i];
phi ans*=prime|i];

tmp> phi ans=phi ans*(tmp-
int i=0; i<=S; i++
Cli =1le

int j=1; j<=i&&j<=k; j++
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Clillj] = Cli-11[j] + Cli-11[j-11;
Clil[jl==phi ans+phi ans) C[i][j!-=phi ans;

long long num;

11 ans=1;
int i=2; i<maxn; i++
isPrimel i
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 %lld\n",1i,num,ans);

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

#include<bits/stdc++.h>
using namespace std;
typedef long long 11;

const int maxn= +5,maxs= +5, maxk=30+2;
int T,S,k;
11 P,maxv;
int sum[maxn|,prime maxn]|,ps;
long long Cimaxs | maxk];
bool isPrime[maxn];
inline void initial
memset(isPrime, 1, sizeof(isPrime));
int 1 = 2; 1 < maxn; ++1i
isPrimeli
prime|ps++/=1;
int j =1+1; j <maxn; j +=1
isPrime[j| = false;

inline int read
int X=0,w=1;
char c=getchar();
c<'0'|]c>'9"
c=="-"') w=-1;
c=getchar();

https://wiki.cvbbacm.com/ Printed on 2026/01/14 22:04



2026/01/14 22:04

11/16

oo

c>="0"'&8Cc<="9"') X=(X<<3)+(X<<
X*w;

inline void write(int x
char c ,len=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(1l a,1l b,1l p
L) ((_ intl28)a*b%p);

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

struct Pollard rho
bool check(1l a,1l n,11 x,11 t

1l ans=quick power(a,x,n);

11 aans=ans;
int i=1; i<=t; i++
ans=quick mul(ans,ans,n);

ans==1&&aans!=1&&aans !'=n-

aans=ans;

ans!= true;
false;

bool Miller Rabin(1ll n

+c-'0"',c=getchar

true;

n< false;

n== true;

I (n& false;

11 x=n-1,t=0;

I (x&

x>>=1;

t++;

int i=0; i<20; i++

1l a=rand()%(n-1)+1;
check(a,n,x,t false;
true;

.
’

CVBB ACM Team - https://wiki.cvbbacm.com/



Last

283?53:7/22 2020'20211;?’;‘5;'62::&?5”39:] OO0 https:/wiki.cvbbacm.com/doku. php?id=2020-2021 teams:legal_string:%E7%BBY%BA4%EI%98%IF %HEBYAESADY%ET%BBY%B3%E6%AF%I4%EB%B5%IB%EBYAEYBO%ES%BD%I5 contestd&rev=1626922388

10:53

1l gcd(1l x,11 y
Ix Y;
ly X
X<0) X=-X;
y<v) y=-y;
1l t= builtin ctzll(x]|y);
x>>=_builtin ctzll(x);

y>>= builtin ctzll(y);
x>y) swap(Xx,y);

1l pollard rho(ll x,1l1l c
1l ci=1,k=2;
srand(time(NULL));

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

Ci++;
x0=(quick mul(x0,x0,X)+C)%X;
t=quick mul(y-x0,t,x);
It||!(y™x0 X;
ci==k
1l d=gcd(t,x);
dl= d;
y=x0;

k<<=

’

void findfac (1l n,11 k

’

Miller Rabin(n
n>maxv) maxv=n;
1l p=n,c=k;
p==n
p=pollard rho(p,c--);

findfac(p,k);
findfac(n/p,k);

pr;

int main
initiall();
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T=read();
T--
S=read( );
k=read();
scanf("slld",&P) ;
int i=0; i<maxn; i++) sum[il=
int i=0,tmp; i<S; i++
tmp=read( ) ;
sum| tmp | ++;
int i=2; i<maxn; i++

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

long long tmp=P,phi ans=1;
maxv=0;
tmp!=
pr.findfac(tmp, ;
tmp/=maxv;
phi ans*=(maxv-1);
tmp%smaxv==
tmp/=maxv;
phi ans*=maxv;

maxv==u ;

int i=0; i<=S; i++

Cli =il:
int j=1; j<=i&&j<=k; j++
Clill[j] = Cli- jl + Cli-

j-11;

Cli![j|>=phi_ans+phi ans) C[i|[j|-=phi _ans;

long long num;

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

11 j=i; 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("sLld\n",ans);
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gd
00000 %n$ 00 $m$ 000000000000 0O00 $q$000000000000O0O0OO
goboaonoo

gbobogobboobobooobobooobbuooobboobbooobbooooboog

ud

00000000000 $S\simO(\sqrtn)$0 00 $us 000000000000 DOO000ODODOOO0O
gooooooo

000000 ¢$S400000000DO0O0O0O0ODOO

gobooobbodbobooobbooobbuoobobuooobboooo

O0000 su$0 0000000000000 0000 $S(uw)s000 sus0D000000O $w$ O
googod
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const int MAXN=2e5+5,MAXS= yMAXW=1e4+5;

vector<int> g[/MAXN|,g2[MAXN|,g3 MAXS| [MAXW] ;

int ans[MAXN|,val MAXN|,last[MAXN|,maxw MAXN|,bmap MAXN|,6 bsz;
void update(int u,int v,int t

last|v]!=-1&&val[vi<=val|u
ans|v]+=t-lastiv];
last|v]=-1;

glv].size()>bsz
maxw|v|=max (maxw/v|,vallul);
g3/bmap(v|ilvaliull.push back(u);

int main
int n=read int(),m=read int(),q=read int(),bcnt=0;

bsz=sqrt(n)+1;
_for(i,0,m
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int u=read _int(),v=read int();
glul.push back(v);
glv].push back(u);

_rep(u,1l,n
glul.size()>bsz
bmap|[ul=bcnt++;
_for(i,0,glul.size
int v=glu][i];
glv].size()>bsz
g2[u].push back(v);

mem(last,-1);
_rep(tim,1,q
int u=read _int(),w=read int();
vallul+=w;
glul.size()<=bsz
last/u|==-
last/ul=tim;
_for(i,0,glul.size
int v=glu][i];
val v/>=vallu
last|ul=-1;
update(u,v,tim);

val|ul>maxw|ul&&last ==-
last/ul=tim;
_for(i,0,92[ul.size
int v=g2[u][i];
update(u,v,tim);

int idx=bmaplul;
_rep(k,valiul-w+l,vallu
_for(i,0,g3[idx]|[k].size
int v=g3[idx| [kl [i];
update(u,v,tim);

_repl(u,l,n
last/ul!=-
ans|ul/+=q-last|ul;
enter(ansiu]);
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