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o $f 1(x)=(1+x"6+x"{12}+\cdots)=\frac{1}{1-x~6}$

e $f 2(x)=(1+x+x"2+\cdots+x"9)=\frac{1-x"~ {10} } {1-x}$

e $f 3(x)=(1+x+x"2+\cdots+x"5)=\frac{1-x"6}{1-x}$

e $f 4(x)=(1+x"4+x"8+\cdots)=\frac{1}{1-x"4}$

e $f 5(x)=(1+x+x"2+\cdots+x"7)=\frac{1-x"8}{1-x}$

e $f 6(X)=(1+x"2+x"4+\cdots)=\frac{1}{1-x"2}$

e $f 7(x)=(1+x)=\frac{1-x"2}{1-x}$

e $f 8(x)=(1+x"8+x"{16}+\cdots)=\frac{1}{1-x"8}$

e $f 9(x)=(1+x"{10}+x" {20} +\cdots)=\frac{1}{1-x~{10}}$

o $f {10} (x)=(1+x+x"2+x"3)=\frac{1-x"4}{1-x}$

$\displaystyle f(x)=\prod_{i=1}"{10}f i(x)=\frac{1}{(1-
x)"~5}=\sum_{n=0}"{\infty\binom{n+4}{n}x"n$

$\displaystyle ans_n=\binom{n+4}{4}=\frac{(n+4)(n+3)(n+2)(n+1)}{24}$

00 $10~{100000}\le n<107{100001}$00 0000000000 NTTOO Python O TLEQD O OO O

0O Ruby AC[

Ruby 0O O

n=Integer(gets
puts (n n n n

C++000

#include<bits/stdc++.h>
using namespace std;
const int N=5e6+5,P= ,G=3,Gi= :
typedef long long 11;
int rev[N];
char s[NJ;
1l n1[N!,n2[N/,n3[N!,n4[N];
11 fastpow(1l x,1l y
11 ret=1;
7Y y=>=1, X=x*x%P
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y& ret=ret*x%P;
ret;

void NTT(1ll *y,int len,int on
int i=0;i<len;i++
i<rev|i
swap(y/il,ylrev|i ;
int mid=1;mid<len;mid<<=
11 wn=fastpow(on==17G:G1i, (P-1)/(mid<< C
int j=0;j<len;j+=(mid<<
11 w=1;
int k=0;k<mid;k++, w=w*wn%P
1l u=y|j+k],t=w*y| j+k+mid|%P;
ylj+k]=(u+t)%P;
y!j+k+mid | =(u-t+P)%P;

11 cIN]J;
void mul(1l *a,1l *b,int &n,int &m
int i=0;i<=n;i++) alil%=P;
int i=0;i<=m;i++) b[i]%=P;
int len=1,1=0;
len<=n+m) len<<=1, l++;

int i=0;i<len;i++) rev[i]=(rev[i>>1]>>1) | ((1i&1)<<(1- ;
NTT(a,len,1);
NTT(b,len,1);

int i=0;i<len;i++) alil=alil*b[i]|%P;
NTT(a,len,-1);

1l inv=fastpow(len,P-2);

memset(c,0,sizeof(c));
int i=0;i<=n+m;i++
alil=alil*inv%P;

clil+=alil;
cl[i+l]+=c[i]/10;
c[i]%=10;
cln+m+ nN++;
int i=0;i<=n+m;i++) alil=cli];
n=n+m;
1l ans[NI;
int main

scanf("%s",s);
int n=strlen(s);
n--;
int lenl=n,len2=n,len3=n, lend=n;
int i=0;i<=n;i++) nl[il=n2[il=n3[il=n4[il=s[n-i]-'0";
nl +=1;
n2 +=2;

https://wiki.cvbbacm.com/ Printed on 2025/11/29 16:33



2025/11/29 16:33 3/9

ooooogos

n3
n4

+=3;
+=4;

int i=0;i<=n;i++
nl[i+l]+=nl[i]1/10;

nllil%=10;

N2 i+1|+=n2[11/10;
n2[i]%=10;
n3[i+1]+=n3[11/10;
n3[il%=10;

nd i+l ]+=n4[1i1/10;
ndl[il%=10;

nl[n+ lenl++;
n2[n+ len2++;
n3|n+ len3++;
nd [ n+ lend++;

mul(nl,n2,lenl,len2);
mul(nl,n3,lenl, len3);
mul(nl,n4,lenl,lend);

11

p=0;

int lenans=0;

int i=lenl;i>=0;1i--
p=p*10+nl[i];
ans|il=p/24;

p%=24;

ans|i!&&!1lenans) lenans=i;

int i=lenans;i>=0;1i--
printf("slld",ans[1i]);

1

0 2[Bell 00

O$Bns 00 $N$$n$ 00 0000O0O0OOODOOOO0OODO $Bn$000ODO

OO0 $nl$ 00000000 $n$ 0000000000 $k$0$1Nlek\lens0 00 O0DOOOO $k-1$ 0

0000 $[n-11$00000000000000 $n-k$ 00000000000 %%

B_n=\sum_{k=1}"{n}\binom{n-1}{k-1}B {n-k},~~~~n\ge 1. $$ 000 0 $B 0=1,B 1=1$[0

$\displaystyle B(x)=\sum_{n\ge O}\frac{B n}{n!}Ix*n$J0 0000000 $$ \begin{align}
\frac{dB(x)} {dx}&=\sum_{n=1}"{\infty}\frac{B_n}{(n-1)!}x~{n-1}\\
&=\sum_{n=1}"{\infty}\frac{1}{(n-1)!}\left(\sum_{k=1}"~{n}\binom{n-1}{k-1}B {n-

k}right)x”™{n-1}\\ &=\sum_{n=1}"~{\infty}\sum_{k=1}"{n}\frac{x"~{k-1}}{(k-1)!}\frac{B_{n-
k}x~{n-k}}{(n-k)!'}\ &=\sum_{k=1}"{\infty \frac{x "~ {k-1} }{(k-1)!\sum_{n\ge k}\frac{B_{n-

K}IX™{n-k}}(n-k)!}\ &=\sum_{k=1}"{\infty F\frac{x" {k-1}} {(k-1)!}\sum_{i\ge
ONfrac{B_ix"~i}{i'}~~(i=n-k)\\ &=e”"xB(x). \end{align} $$ O O O O O $\displaystyle

\frac{dB(x)}{dx}=e”~xB(x)$[(J0 O $$ B(x)=Ce~{e”x}, $$ 00 $Cs 00D O0O00OOOOO

$B(0)=1$ 0 O $C=e~{-1}$00 $$ B(x)=e~{e”™x-1}, $$ O 0O $$ \begin{align}

B(x)&=\frac{1}{e}\sum_{k=0}"{\infty}\frac{(e”x)"~k}{k!}=\frac{1}{e}\sum_{k=0}"~{\infty }\frac{
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1}H{k!Nsum_{n=0}"~{\infty}\frac{k~nx~n}{n!}\\
&=\frac{1}{e}\sum_{n=0}"~{\infty N\left(\sum_{k=0}~{\infty \frac{k~n} {k! Nright)\frac{x"~n}{n!}.
\end{align} $$ 0 0O $$ B n=\frac{1}{e}\sum_{k=0}"~{\infty}\frac{k™n}{k!'}. $$ $\Box$
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03

g

PAAS1 [0 OO OO0 OOIgpd O

HEN

Fibonacci OO ODOOOOOODOOOOOOO]$$ F(x)=\frac{x}{1l-x-x"2}$$0 00000 $ksODOODO
00000000 $Fx)~k$0 0000000000 $$\begin{align}
G(x)&=\sum_{i=0}"~{\infty }F(x)~i\\ &=\frac{1}{1-F(x)}\\ &=\frac{1-x-x"2}{1-2x-x"2}\\
&=1+\frac{x}{1-2x-x"2}\\ &=1+\frac{\sqrt 2} {4} (\frac{1} {1-(1+\sqrt 2)x}-\frac{1}{1-(1-\sqrt
2)xI\\ &=1+\frac{\sqrt 2}{4\sum_{n=0}"{\infty}[(1+\sqrt 2)~n-(1-\sqrt 2)"n]x~n \end{align} $$
O000000 $$a n\equiv\frac{\sqrt 2} {4}[(1+\sqrt 2)"n-(1-\sqrt 2)"n)\pmod{1le9+7} $$ 0 O O
OO00000 $x™2\equiv 2\pmod{1e9+7}$

HEN
gobooobbooobboonooboa

o

#include<bits/stdc++.h>
using namespace std;
typedef long long 11;
const 1l mod=1e9+7;
const 11 two= ;
1l ksm(1l x,11 y
1l ret=1;
1Y y>>=1, x=x*x%mod
y& ret=ret*x%smod;
ret;

int main
string s;
cin>>s;
1l n=0;
int len=s.length();
int i=0;i<len;i++
n=(n*10+s/i]-'0"')%(mod-1);
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n=(n+(mod - %mod ;
n++;
11 ans=(ksm(1+two,n)-ksm -two+mod ) %mod, n)+mod ) %mod*two/4%mod;

printf("slld",ans);

?

// sqrt(2):59713600

HEN

O%$ans 00000 n00000000000000%a 0=0$000 $n\ge 1$00 $b n$ 00000
$(N$0000000000000000000000000000000000000%b 0=1$00
$\{a_n\} {n=0}"{\infty}$ O $\{b n\} {n=0}~{\infty}$ 0000000000 $f(x)$ 0 $g(x)$00 O
00000000 $I$O0 $n$ 000 $is 0000000000000 000D00O0oOn $fNx)$[
00 $$ g(x)=\frac{1}{1-f(x)}. $$

U4

HEN

P4841 [0 0D O O2013|0 00O

OO0 $n$000000000000D0O0OO0O0ODOOO0ODO
HEN

0 $\{a_n\} {n=0}"{\infty}$ OO0 O0O%\{b_n\} {n=0}"{\infty}$ 0 $n$ 000000000000
$b n=2"{\binom{n}{2}}$00 $1$0 0000 OO DODOO $k$00 O $$ \begin{align}

b n&=\sum_{k=1}"{n}\binom{n-1}{k-1}a kb _{n-k}\\
&=\sum_{k=0}"{n-1}\binom{n-1}{k}a {k+1}b {n-k-1}\\

b {n+1}&=\sum_{k=0}"{n}\binom{n}{k}a {k+1}b {n-k} \end{align} $$ O
$c_k=a_{k+1}$0%$A(x),B(x),C(x)$ O OO

$\{a_n\}_{n=0}"{\infty} \{b_nm\}_{n=0}"{\infty} \{c_nm\}_{n=0}~{\infty}$ OO O OOOOOOO
$$ b {n+1}=\sum {k=0}"n\binom{n}{k}c kb {n-k} $$ OO $$ B'(x)=C(x)B(x)=A'(x)B(x) $$ O O
$$A(x)=\InB(x) $$ 0000000000000 O0O0O0O $a_n$

HEN

#include<bits/stdc++.h>
#define for(i,a,b) for(int 1 ; )
#define rep(i,a,b) for(int i=(a);i<=(b);++1i)
using namespace std;

const int MAXN=1.3e5+5,Mod= ;

int n;

int alMAXN<<2],b[MAXN<<2];

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


https://www.luogu.com.cn/problem/P4841
https://www.luogu.com.cn/problem/P4841

Last

update: 2020-2021 |_stri
2021/02/21 00000050000
21:07

cvbbacm.com/doku.php?id=2020-2021 : |_string:lgwza:%E7%94%9F%E6%88%I0%ES5%87%BDY%E6%I5%B0%ET%I0%86%EB%AE%BA_5_%E4%B8%80%E4%BA%IB%E4%BE%8B%ES%AD%I0&rev=1613912821

int quick pow(int x,int vy
int ret=1;
;Y y=>>=1,x=111*x*x%Mod
y& ret=111*ret*x%Mod;
ret;

namespace Poly

const int G=3;

int rev[MAXN<<2],Pool[MAXN<<3], *Wn ;

void init
int 192=0,*pos=Pool,n,w;

<<1g2)<MAXN*2 ) 192++;
n=1<<1g2,w=quick pow(G, (Mod-1)/(1<<1g2));
~1g2

Wn|1lg2|=pos,pos+=n;
Wnilg2 =1;
_for(i,1,n)Wn[1lg2][i|=1LL*Wn[1g2][i-1]*wSsMod;
w=1LL*w*w%Mod ;
192--;n>>=1;

int build(int k

int n,pos=0;
<<pos)<=Kk)pos++;

n=1<<pos;

_for(i,0,n)revii]=(rev[i>>1]>>1)| ((i&1)<<(posS- ;
n;

void NTT(int *f,int n,bool type

_for(i,0,n i<rev|i
swap(flil,flrev|i ;
int t1,t2;

int i=1,192=1;i<n;i<<=1,192++
int j=0;j<n;j+=(i<<
_for(k,j,j+i
tl=f k|, t2=1LL*Wn[1g2] [k-j | *f[k+1i|%Mod;
flkl=(t1+t2)%Mod, f k+i|=(t1l-t2)%Mod;

I'type
reverse(f+1,f+n);
int div=quick pow(n,Mod-2);
_for(i,0,n)flil=(1LL*f[1i]|*divsMod+Mod)%Mod;

void Mul(int *f,int n,int *g,int m,int xmod=
int n=build( n+ m-2);
_for(i, n,n)f[i]=0; for(i, m,n)gli/=0;
NTT(f,n,true);NTT(g,n,true);
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_for(i,0,n)flil=1LL*f[i|*g[1i %Mod;
NTT(f,n,false);
xmod) for(i,xmod,n)f[i/=0;

void Inv(const int *f,int *g,int n
static int temp[MAXN<<2];
_N== g =quick pow(f ,Mod-2),void();
Inv(if,g,( n+l)>>1);
int n=build(( n-1)<<1);
_for(i,( n+l)>>1,n)g[i]=0;

_for(i,0, nitemp[i/=fii!; for(i, n,n)temp/1i/=0;
NTT(g,n,true);NTT(temp,n,true);
for(i,0,n)gli/=(2-1LL*temp[i/*g[1i|%Mod)*g[1i/%Mod;

NTT g,n,false);
_for(i, n,n)glil=0;

void Div(const int *f,int n,const int *g,int m,int *q,int *r
static int temp[MAXN<<2];
n<.m
_rep(i,0,n)rlil=f[1i];

’

_rep(i,0, m)templ[il=gl m-i];
Invitemp,q, n- m+1);
rep(i,0, n)temp(i|=f[ n-1il;

Mul(q, n- m+l,temp, n+l, n- m+l);
int i=0,j= n- m;i<j;i++,j--)swap(qlil,qljl);
int  m=min( n- m+1l, m);

_for(i,0, m)riil=glil; for(i,0, m)templil=qlil;
Mul(r, m,temp, m, m);
_for(i,0, m)r(il=(f[i]/+Mod-r[i])%Mod;

void Ln(const int *f,int *g,int n
static int temp[MAXN<<2];

Inv(if,g, n);
_for(i,1, n)temp[i-1]|=1LL*f[1i]|*i%Mod;
temp| n-1/=0;

Mul(g, n,temp, n-1, n);
int i= n-1;i;i--)gli/=1LL*g[i-1]*quick pow(i,Mod-2)%Mod;

g[0]=0;

void Exp(const int *f,int *g,int n
static int temp[MAXN<<2]|;
_N== gl0]=1,void();
Exp(f,g, ( n+l)>>1);
_for(i,(_n+l)>>1, n)g[i]=0;
Ln(g,temp, n);
temp[0]=(1+f -temp %Mod ;
_for(i,1, n)temp/i/=(f[i|-temp[i])%Mod;
Mul(g,( n+l)>>1,temp, n, n);
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void Pow(const int *f,int *g,int n,int kl,int k2
static int temp[MAXN<<2];
int pos=0,posv;
I'flpos |&&pos< n)pos++;
1LL*pos*k2>= n
_for(i,0, n)g[i]=0;

’

posv=quick pow(f[pos!,Mod-2);

_for(i,pos, n)gli-pos!=1LL*f|i]|*posvsMod;

_for(i, n-pos, n)glil|=0;

Ln(g,temp, n);

_for(i,0, n)temp|/i/=1LL*temp|1i]|*k1l%Mod;

Exp(temp,g, n);

pos=pos*k2,posv=quick pow(posv,1lLL*k2* (Mod-2)%(Mod- ;
int i= n-1;i>=pos;i--)glil/=1LL*g/1i-pos|*posvsMod;

_for(i,0,pos)glil=0;

int fact[MAXN<<2];
int invfact[MAXN<<2];
int main
scanf("%d",&n) ;
b[0]=1;
fact =1;
int i=1;i<=n;i++
fact/il=111*fact[i-1]*i%Mod;

invfact|[n|=quick pow(factin!/,Mod-2);
int i=n;i>=1;i--
invfact|[i-1]=111*invfact|[i]*i%Mod;
int i=0;i<=n;i++
bli|=111*quick pow(Z,1l1*i*(i-1)/2%(Mod- *invfact|1i/%Mod;
Poly::init();
Poly::Ln(b,a,n+1);
printf("%sd",1l1*a[n/*fact/n/%Mod) ;

’

g

0%$ans 00000 Nn000000000O0O000OQ%$a 0=0$000 $n\ge 1$00 $b n$ 00000
$n$ 000000000000 0000000000000000000[0$b 0=1$00
$\{a_n\}_{n=0}"{linfty}$ O $\{b_n\} {n=0}"{\infty}$ 00000000000 $f(x)$ 0 $g(x)$00
000000000 $i$00 $nl$ 000 $i$00000000000000000000000
$FRIx)/iI$00 O $3 g(x)=e~{f(x)}. $$
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