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oo

00 $F(x)=\sum_{n=0}~{\infty}a nx~n$ 00 O00$an$ 00000000000 O0OO0O0O00OO0O
0000000oo00n

oo

ggd

0 0 p2000
0

gooooaogad

e $6\mid a$

e $b\le 9%

e $c\le 5%

e $4\mid d$

e $e\le 7%

e $2\mid f$

e $0\le g\le 1%

e $8\mid h$

e $10\mid i$

o $j\le 3%

e $a+b+c+d+e+f+g+h+i+j=n$
e JOOOOOO

gobooobboooboo
HEN

gobogoboooobooooog

e $1+x"6+x" {12} +\cdots=\frac 1{1-x"6}$

e $1+x+x"2+\cdots +x™9=\frac {1-x~{10}}{1-x}$
e $1+x+x"2+\cdots +x"5=\frac {1-x"6}{1-x}$

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

e $1+x+x"2+\cdots +x"~7=\frac {1-x"~8}{1-x}$

e $1+x"2+x"4+\cdots=\frac 1{1-x"2}$

e $1+x=\frac {1-x"~2}{1-x}$

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

e $14+x~{10}+x" {20} +\cdots=\frac 1{1-x~{10}}$
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e $14+x+x"2+x"3=\frac {1-x"~4}{1-x}$

000000 $\frac 1{(1-x)"5}=\sum_{n=0}"{\infty} {n+4 \choose n}x~n=\sum_{n=0}"{\infty}
{n+4 \choose 4}x™n$[]

00000 ${n+4 \choose 4}$[]

goad

RN

oooooooad
$$c_n=\begin{cases} 1, & n=0\\\sum_{i=0}"{n-1}c_ic_{n-i-1}, & n\gt 0 \end{cases}$$

0$cn$s 00000

HEN

$$ \begin{equation}\begin{split} F(x)&=\sum_{n=0}"~{\infty}c_nx"n\\
&=1+\sum_{n=1}"{\infty}c_nx~n\\ &=1+\sum_{n=1}"{\infty\sum _{i=0}"{n-1}c_ ic_{n-i-1}x"n\\
&=1+x\sum_{n=0}"{\infty}\sum {i=0}"~{n-1}c_ ic_{n-i}x"n\\ &=1+xF"~2(x)
\end{split}\end{equation} $$ O O $F(x)=\frac {1\pm\sqrt{1-4x}}{2x}$00 O $F(0)=c_0=1$J0 0O DO
000 $F(x)=\frac {1-\sqrt{1-4x}}{2x}$ 00000

$$ \begin{equation}\begin{split} \sqrt{1-4x}&=\sum_{n=0}"~{\infty}{\frac 12 \choose n}(-4x)"~n\\
&=1+\sum_{n=1}"{\infty}\frac{(-1)"{n-1}(2n-3)1"} {27 nn!}(-4x) " n\\
&=1+\sum_{n=1}"{\infty}\frac{(-1)"{n-1}(2n-2)!'} {27 n(2n-2)!In! }(-4x) "~ n\\
&=1+\sum_{n=1}"{\infty\frac{(-1) "~ {n-1}(2n-2)!} {27~ {2n-1}(n-1)!n!}(-4x) " n\\
&=1-2\sum_{n=1}"~{\infty}\frac{(2n-2)!}{(n-1)!n!}x"n\\

&=1-2x\sum_{n=0}"{\infty}\frac{(2n)!} {n!(n+1)!}x~n\\ \end{split}\end{equation} $$ 0 O O $$
\begin{equation}\begin{split} F(x)&=\frac {1-\sqrt{1-4x}}{2x}\\ &=\frac {1-
\left(1-2x\sum_{n=0}"~{\infty \frac{(2n)!} {n!(n+1)!' }x"n\right) } {2x}\\
&=\sum_{n=0}"{\infty}\frac{(2n)!}{n!(n+1)!}x"~n \end{split}\end{equation} $$ 0 O O
$c_n=\frac{(2n)!'}{n!(n+1)!}=\frac{2n \choose n}{n+1}$[]

god

o

gobooooooooo

1. $a_1+a 2+\cdots +a_k=n$
2. $a_1l\ge a_2\ge\cdots \ge a_k\ge 1%
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g

000 $a lllet$ 0000

O00%$000000000 $1+x+x"2+\cdots=\frac 1{1-x}$[]
O00$2$000000000 $1+x™2+x"4+\cdots=\frac 1{1-x"2}$[]
00000000 $t$000000000 $1+x~t+x™{2t}+\cdots=\frac 1{1-x"t}$[]

OO0 $a NNets DO DODOOO $P_t(x)=\prod_{i=1}"t\frac 1{1-x"i}$0%a 1$ 000 000OO0O0O
$P(x)=\prod_{i=1}"~{\infty} \frac 1{1-x"i}$[]

0000 $Ix™nlP(x)$00 000000 0CO $P(x)$0
gobogoboooooobog

$$\prod_{i=1}"{\infty}\left(1-x~i\right)=1+\sum_{k=1}"{\infty} (-1)"~kx”"{k(3k\pm 1)/2}=1-x-
X" 24+XN54x7N7-x"{12}-x" {15} +\cdots$$

000 $P(x)\prod_{i=1}"{\infty }\left(1-x~i\right)=1$00 O

$$ \begin{matrix} P(x) & p 0 & p 1x & p 2x"2 & p_3x"3 & p_4x"4 & p_5x"5 &\cdots \\ -xP(x)& & -
p OX &-p Ix™2 & -p 2x"3 & -p_3x"4 & -p_4x"5 &\cdots \\ -x"2P(x)& & & -p_ 0x™2 & -p_ 1x"3 & -
p_2x"~4 & -p_3x"5 &\cdots \\ X 5P(X)& & & & & & p_0x"5 &\cdots \\ \cdots \\

\prod_{i=1}"{\infty}\left(1-x~i\right)P(x) & 1 & Ox & 0x~2 & Ox™3 & 0x™4 & 0x”™5 &\cdots
\end{matrix} $$

00 $p_n=[n==0]+p_{n-1}+p_{n-2}-p_{n-5}-p_{n-7}+\cdots$[]

god

0 0 p4389

HEN

O0 $n$ 00000000000 $vis00poopooooooooon siMNeNem)$0oood
goo

HEN

00000000 $is000000 $1+x~{v_i}+x~{2v_i}+\cdots=\cfrac 1{1-x"~{v_i}}$0

000000000000 $F(x)=\prod {i=1}"n\cfrac 1{1-x"{v_i}}=\prod {i=1}"n
\sum_{j=1}"{\infty N\cfrac {x~{jv_i}}j$0

0000 $i$0000 $cisO000nDoon $\ins 000000 $F(x)=\exp \In F(x)=\exp
(\sum_{i=1}"n\sum_{j=1}"{\inftyH\cfrac {x~{jv_i}}j)=\exp (\sum_{i=1}"n
\sum_{j=1}"{\infty}\cfrac {x"~{ij}}j)$0
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0000000 $xNIFX)(LleNlem)$00 0000000 $[x™Nl(sum_{i=1}"n
\sum_{j=1}~{\inftyH\cfrac {x~{ij}}})(O\le i\le m)$ O O O

00000 $0(m\log m)$[]

const int MAXN=1e5+5,Mod= ;
int quick pow(int a,int b
int ans=1;
b
b&
ans=1LL*ans*a%Mod;
a=1LL*a*a%Mod;
b>>=1:

’

ans;

namespace Poly
const int G=3;

int rev|[MAXN<<2|,Wn ;
void init
int m=Mod-1,1g2=0;
m%s2==0)m>>=1, 1g2++;
Wnilg2 =quick pow(G,m);
Wn1lg2 =quick pow(Wn|1g2 ,Mod-2);
192
m<<=1,192--;
Wni1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;
Wnilg2 =1LL*Wn| lg2+ *Wn | lg2+ %Mod ;

int build(int k

int n,pos=0;
<<pos)<=K)pos++;
n=1<<pos;
_for(i,0,n)rev/il=(rev[i>>1]>>1)|((i&1)<<(posS- ;
n;

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

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

int i=1,102=0;i<n;i<<=1,1g2++
int w=Wn[1lg2+1][type]l;
int j=0;j<n;j+=(i<<
int cur=1;
_for(k,j,j+i
tl1=f k], t2=1LL*cur*f k+i]%Mod;
flkl=(tl+t2)%Mod, f[k+i]=(t1l-t2)%Mod;
cur=1lLL*cur*w%sMod;

https://wiki.cvbbacm.com/ Printed on 2025/11/29 19:35



2025/11/2919:35 5/11

000000 (OGF)

Itype
int div=quick pow(n,Mod-2);
_for(i,0,n)flil=(1LL*f[1i]*div%Mod+Mod)%Mod;

void Mul(int *f,int n,int *g,int m,int xmod=
int n=build( n+ m-2);
_for(i, n,n)fli/=0; for(i, m,n)gli|=0;
NTT(f,n,true);NTT(g,n,true);
_for(i,0,n)fli/=1LL*f[i|*g[1i %Mod;
NTT(f,n,false);
xmod) for(i,xmod,n)f[1i]=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, n)templil=fli]; for(i, n,n)temp[i!=0;
NTT(g,n,true) ;NTT(temp,n,true);
for(i,0,n)gli/=(2-1LL*temp/i/*g[1i|%Mod)*g1i %Mod;

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

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[i]*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-
g =U;

void Exp(const int *f,int *g,int n
static int temp[MAXN<<2];
_h== g =1,void();
Exp(f,g, ( n+l)>>1);
for(i,(_ n+l)>>1, n)gl[i]=0;

Ln g,temp, nj;
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);

int a/MAXN<<2],b[MAXN<<2],c|MAXN],inv[MAXN];
void get inv
inv[1l]=1;

%Mod ;
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_for(i,2,MAXN
inv/[il=1LL*(Mod-Mod/i)*inv|Mod%i |%Mod;

int main
Poly::init();
get inv();
int n=read _int(),m=read int();
_for(i,0,n)clread int ++
_rep(i,1l,m
int j=1;i*j<=m;j++
ali*jl=(ali*j|+1LL*c[i]*inv|]j | )%Mod;

Poly::Exp(a,b,m+1);
_rep(i,1l,m)enter(blil);

.
1

god

00 445l

un

0 $\sum\prod {i=1}"mF {a i}$00 O
1. $m\gt 0%
2. $a_i\gt 0%
3. $sum _{i=1}"m a_i=n$
4. $F$ 000000000 $F 0=0F 1=1%

000 $10M9+7$0 00

ggd

000 $m=1$ 0000000 $G(x)=\sum_{i=0}"~n F_ix~i$[]

0000000000 $H(x)=\sum_{m=1}"{\infty} G™"m(x)=\cfrac {G(x)}{1-G(x)}$J0 0000 OO
$G(x)$0

0 $G(x)-xG(x)-x"~2G(x)=F 0+F 1x-F 0=x$00 O $G(x)=\cfrac x{1+x+x"2}$00 0 0 0O $H(x)=\cfrac
{x}{1-2x-x~2}$00

000 $(1-2x-x*2)H(x)=x$00 O $h_n=2h_{n-1}+h_{n-2}+[n==11$[]

00000000 $h n=\cfrac {\sqrt 2}4(1+\sqrt 2)~n-\cfrac {\sqrt 2}4(1-\sqrt 2)"n$[]

https://wiki.cvbbacm.com/ Printed on 2025/11/29 19:35


https://www.luogu.com.cn/problem/P4451
https://www.luogu.com.cn/problem/P4451

2025/11/29 19:35 7/11 000000 (OGF)

const int MAXL=1le4+5,Mod=1e9+7,sqrt2= ,inv4d= :
int quick pow(int a,int b
int ans=1;
b
b&1)ans=1LL*ans*a%Mod;
a=1LL*a*a%Mod;
b>>=1;

ans;

char buf [ MAXL];
int main

scanf("%s",buf);

int n=0,len=strlen(buf);

_for(i,0,len

n=(10LL*n+buf[i|-'0")%(Mod-1);

int ans=1LL*(quick pow(l+sqrt2,n)-quick pow(1-
sqrt2,n) ) *sqrt2%Mod*inv4%Mod;

enter( (ans+Mod)%Mod) ;

1

HRERN

Oooooo@oo)Cco

an

00 $\sum {i=1}"k a_i=n\sum _{i=1}"k b_i=m,P=\prod_{i=1}"k \min(a_i,b_i)$00 $\sum_{a,b}P$[]
oo

O $F(x)=\sum {i=1,j=1}"{\infty} \min(a_i,b_i)x”~iy*j$00 00 0 O $[x™ny”~m]F~k(x)$[
o000 $Fx)$00000

$$ \begin{equation}\begin{split} F(x)&=xy &+xy”~2 &+xy"3 &+xy~4+\cdots \\ &+x"2y
&+2X72y "2 &+2x72y "3 &+2x7 2y 4+\cdots \\ &+x7" 3y &+2x"3y "2 &+3x73y "3
&+3x" 3y 4+\cdots \end{split}\end{equation} $$ 00000 0DOO0O SISO OO0 0OOO0ODOOODOOO
0

$$ \begin{equation}\begin{split} (1-x)F(x)&=xy &+xy"~2 &+xy”~3 &+xy~4+\cdots \\ & &+x"2y"2
&+Xx72y "3 &+x7 2y 4+\cdots \\ & & &+x73y "3 &+x7 3y 4+\cdots \end{split}\end{equation} $$
O000D000000000o0000gogd $$(1-x)F(x)=\frac {xy}{1-y}+\frac{x~2y~2}{1-
y}+\frac{x"3y"3}{l-y}+\cdots $$ 0 000D OO DOO0OOOOOODOO $$(1-x)F(x)=\frac {xy}{(1-
y)(1-xy)}$$ OO O $$ \begin{equation}\begin{split} F~k(x)&=\frac {x~ky~k}{(1-x)"~k(1-y)"~k(1-
xy)~k} \\ &=x"ky"~k\sum_{a=0,b=0,c=0}"{\infty} {k+a-1 \choose a}x~a{k+b-1 \choose

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


https://ac.nowcoder.com/acm/contest/5670/C
https://ac.nowcoder.com/acm/contest/5670/C
https://ac.nowcoder.com/acm/contest/5670/C

Last

;ggg}gé/w 2020'2021:tea’D“§'ggg'—slt””g”xmmm: https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:legal_string:jxm2001:%E7%94%9F%E6%B8%I0%ES%87%BD%EE%95%B0_L&rev=1597830507

17:48

b}y~b{k+c-1 \choose c}x”~cy”c \end{split}\end{equation} $$ 0000 $c$ 000000 $a,b$ O
0000 $[x~ny”m]F~k(x)=\sum_{i=0}"{\min(n,m)-k}{n-i-1 \choose n-k-i}{m-i-1 \choose m-k-
i}{k+i-1 \choose i}$

O00000000000000000 $0(n)$0

const int MAXN=1e6+5,Mod= ;
int frac/MAXN|,invfrac[MAXN];
int quick pow(int a,int b
int ans=1;
b
b&
ans=1LL*ans*a%Mod;
a=1LL*a*a%Mod;
b>>=1;

ans;

int C(int n,int m 1LL*frac/n!*invfrac/n-m/%Mod*invfrac/ m|%Mod;
int main

frac[0]=1;

_for(i,1,MAXN)frac/i/=1LL*frac[i-1]*i%Mod;

invfrac/MAXN-1/=quick pow(frac|MAXN-1|,Mod-2);
int i=MAXN-1;i;i--

invfrac|i-1]=1LL*invfrac|i]*i%Mod;
int T=read int();
T--

int n=read int(),m=read int(),k=read int();

int K=min(n,m)-k,ans=0;

_rep(i,0,K
ans=(ans+1LL*C(n-i-1,n-k-1i)*C(m-1i-1,m-k-1)%Mod*C(k+i-1,1i))%Mod;
enter(ans);

ggd

CF923E

g

00000 $x\in[0,n]$000 $x=i$ 0000 $p isJ0 0000 $x$ 00000 $[0x]1$0000O0O0
O$m$ 0000 $x=i$0000
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g

0 $f {ki}$0O $k$ 0000 $x=k$ 00 D00DOD00 $f {0,i}=p i¢00 0000000

$$f_{k.i}=\sum_{j=i}"{n} \frac {f_{k-1,j}}{j+1}$$
0ooo00O0o0o0ooooo

$$ \begin{equation}\begin{split} F_k(x)&=\sum {i=0}"nf {k,i}x"™i\\ &=\sum_{i=0}"n
\sum_{j=i}"~{n} \frac {f_{k-1,j}}{j+1}x™i\\ &=\sum_{j=0}"n \frac {f {k-1,j}}{j+1}\sum {i=0}"j
X\ &=\frac 1{x-1}\sum_{j=0}"nf {k-1,j}\frac {x~{j+1}-1}{j+1}\ &=\frac 1{x-1}\sum_{j=0}"n
f {k-1,jA\int_17~x t7j\mathrm{d}t\\ &=\frac 1{x-1}\int 1°x F_{k-1}(t)\mathrm{d}t
\end{split}\end{equation} $$ O O $\frac 1{x-1}$ 0 $\int 1~ x$ D000 DO0OOOOOODOOOODO
0000 $G k(x)=F k(x+1)$

$$ \begin{equation}\begin{split} G_k(x)&=\frac 1x\int 1~ {x+1} F_{k-1}(t)\mathrm{d}t\\ &=\frac
1x\int 0™ {x} F_{k-1}(t+1)\mathrm{d}t\\ &=\frac 1x\int 0~ {x} G_{k-1}(t)\mathrm{d}t\\
&=\sum_{i=0}"n\frac {g_{k-1,i}}{i+1}x"i\end{split}\end{equation} $$ O O O $g_{k,i}=\frac
{g_{k-1Li}}H{i+1}s00 O $g_{m,i}=\frac {g_{0,i} }{(i+1)"m}s$[

00000 $g {ki}$ 0 $f {ki}$ 00000000 $g_i=g_{ki}.fi=f {ki}$00 00

$$g_i=\sum_{j=i}"n {j\choose i}f j=\sum _{j=i}"n \frac{j!}{i!(j-)!}f j=\frac 1{i'}\sum _{j=0}"{n-
iNfrac {(i+))!F_{i+j}}{j'}$$

0 $a_i=\frac 1{i!},b_i=(n-)!f {n-i}$00 0 0 $g_i=\sum_{j=0}~{n-i}a_ib_{n-i4}$[]

00 $\text{NTT}$ 000 $F.0(x)$ 00 $G 0(x)$ 000D $G_m(x)$00 0 0 $\sum_{i=0}"n \frac
H{ixNis 0000 $6.mx)$ 000000 $Fmx)$00 00000 $0(nlog n)$[

const int MAXN=1e5+5,Mod= ;
int quick pow(int a,int b
int ans=1;
b
b&
ans=1LL*ans*a%Mod;
a=1LL*a*a%Mod;
b>>=1":

’

ans;

namespace Poly
const int G=3;
int rev[MAXN<<2],Wn ;
void init
int m=Mod-1,1g2=0;
m%2==0)m>>=1, 1g2++;
Wn|1g2 =quick pow(G,m);
Wn|1g2 =quick pow(Wn|1g2 ,Mod-2);
192
m<<=1,192--;

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



Last
;ggg}gé/w 2020'2021:tea’D“§'ggg'—slt””g”xmmm: https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:legal_string:jxm2001:%E7%94%9F%E6%B8%I0%ES%87%BD%EE%95%B0_L&rev=1597830507
17:48 -

Wn|1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;
Wni1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;

int build(int k

int n,pos=0;
<<pos)<=K)pos++;
n=1<<pos;
_for(i,0,n)rev[il=(rev[i>>1]>>1)|((1i&1)<<(pos- ;
n;

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

_for(i,0,n i<rev/|1i
swap(flil,flrev[i ;
int t1,t2;

int i=1,192=0;i<n;i<<=1,1g2++
int w=Wn[1lg2+1] [type!;
int j=0;j<n;j+=(i<<
int cur=l;
_for(k,j,j+i
tl=f k|, t2=1LL*cur*f k+i|%Mod;
flkl=(t1l+t2)%Mod, f k+il=(t1-t2)%Mod;
cur=1lLL*cur*w%sMod;

Itype
int div=quick pow(n,Mod-2);
_for(i,0,n)f[i/=(1LL*f[1i]|*div%Mod+Mod)%Mod;

void Mul(int *f,int _n,int *g,int _m,int xmod=
int n=build( n+ m-2);
_for(i, n,n)fli/=0; for(i, m,n)gli|=0;
NTT(f,n,true);NTT(g,n,true);
_for(i,0,n)fli/=1LL*f[i|*g1i %Mod;
NTT(f,n,false);
xmod) for(i,xmod,n)f[1i]=0;

void Inv(const int *f,int *g,int n

static int temp[MAXN<<2];
_n== g/ 0l=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, n)temp(i|=f[i]; for(i, n,n)temp[i]/=0;
NTT(g,n,true) ;NTT(temp,n,true);
_for(i,0,n)glil=(2-1LL*temp[i/*g[1i|%Mod)*g[1i/%Mod;
NTT(g,n, false);
_for(i, n,n)glil=0;
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int a/MAXN<<2],b[MAXN<<2],c|[MAXN<<2],frac/MAXN],invfrac|MAXN];
int main

Poly::init();

frac[0]=1;
_for(i,1,MAXN)frac/i/=1LL*frac|[i-1]*i%Mod;
invfrac[MAXN-1|=quick pow(frac/MAXN-1],Mod-2);

int 1i=MAXN-1;i;i--)invfrac/i-1|=1LL*invfrac|[i|*i%Mod;
int n=read int(),m=read LL()%(Mod-1)*(Mod-2)%(Mod-1);
_rep(i,0,n
aln-i/=1LL*read int()*frac|i|%Mod;
rep(i,0,n

blil=invfraclil;

Poly::Mul(a,n+1,b,n+1);

_rep(i,o,n

alil=1LL*alil*quick pow(n-i+1,m)%Mod,b/i/=invfrac|i];
Poly::Inv(b,c,n+1);

Poly::Mul(a,n+1l,c,n+1);
~rep(i,0,njali/=1LL*ali/*invfrac/n-1i/%Mod;
reverse(a,a+n+l);

_rep(i,0,n)spacelalil);

.
’
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