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0000000000000 000D00o0OgoooO $Oleft(n\log”™2 n\right)$]

goon

CF755G

ugd

O¢$n$0 0000000000000 0OO000ODO0O0O0DO0ODO0O00ODOO00O0ODOOO0O0O0OO0OD

000 $n$ 0000 $k$ 000000 OODODO $998244353$ 0 0 O

HEN

O $\text{dp}(i,))$ 000 $i$ 0000 $$00000DO

00O $n$00000000C00O0DOOOO0OODOOO0O0O $n-1$000000000O0ODO0O0OOO
an

$$\text{dp}(i,j)=\text{dp}(i-1,j)+\text{dp}(i-1,j-1)+\text{dp} (i-1,j-2)$$

OO0 $a+b$ 0000000 $1\sima$ O $a+1\sima+b$[J00 $a,a+1$0 00000000000
ogg

$$\text{dp}(a+b,k)=\sum_{i=0}~Kk\text{dp}(a,i\text{dp}(b k-
i)+\sum_{i=0}"~{k-1\text{dp}(a-1,i)\text{dp}(b-1,k-i-1)$%

0 $F n(x)=\sum_{i=0}~{\infty} \text{dp}(n,i)x"i$00 O O
$$F_n(x)=F_{n-1}(x)+xF_{n-1}(x)+x"2F_{n-2}(x)$$

$$F {a+b}(x)=F_a(x)F_b(x)+xF_{a-1}(x)F_{b-1}(x)$$
$$F_{2n-2}(x)=F_{n-1}~2(x)+xF_{n-2}~2(x)$$
$$F_{2n-1}(x)=F_n(x)F_{n-1}(x)+xF_{n-1}(x)F_{n-2}(x)$$
$$F_{2n}(x)=F_n"2(x)+xF_{n-1}"2(x)$$

o000 $\left(F {n-2},F {n-1},F n\right)\to
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\left(F_{n-1},F n,F_{n+1}\right) \left(F_{2n-2},F {2n-1}F {2n}\right)$

O000000000000 $0(kMlogn\logk)$ DO O ODOODO

const int MAXN=1<<16,Mod= ,G=3;
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 rev[MAXN],Wn C

void init
int m=Mod-1,192=0;
M%2==0)m>>=1,1g2++;
Wn|1g2 =quick pow(G,m);
Wn|1lg2 =quick pow(Wn|1g2 ,Mod-2);
192
m<<=1,192--;
Wn|1lg2 =1LL*Wn|1g2+ *Wn| lg2+ %Mod ;
Wn|1g2 =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[i]=(rev[i>>1]>>1)| ((i&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=1l;
_for(k,j,j+1i
tl=f k], t2=1LL*cur*f|k+i|%Mod;
fikl=(tl+t2)%Mod, f k+i|=(t1l-t2)%Mod;
cur=1LL*cur*w%Mod;

https://wiki.cvbbacm.com/ Printed on 2026/04/30 21:13



2026/04/30 21:13

3/14

ooos3

I'type

int div=quick pow(n,Mod-2);

_for(i,0,n)f[i]=(1LL*f[1i]*div%Mod+Mod)%Mod;
int f MAXN | , temp MAXN | ;
void Add(int n
_rep(i,0,n
f i]=f il,f i]=f il;
f =1;
_rep(i,1,n
f i]=((f i]+f i- %sMod+f i- %Mod ;
void Mul(int n
int n=build(n<<l);
_for(i,0,3)NTT(f[i], n,true);
_for(i,0, n
temp i]=1LL*f i]*f i]%Mod, temp i|=1LL*f
temp i]=1LL*f i]*f i/%Mod, temp i]=1LL*f
temp i]=1LL*f i]*f i/%Mod;
_for(i,0,5)NTT(temp[i], n,false);
f =temp , T =temp , T =temp
_rep(i,1,n
f il=(temp il+temp i- %Mod ;
f il=(temp i/+temp i- %Mod ;
f il=(temp i/+temp i- %Mod ;
_for(i,n+1, n)f il=f il=f i]=0;
int main
init();
int n=read _int(),k=read int(),pos=30;
n<(1l<<pos) )pos--;
f =f =f =
pos - -
Mul(k);
n&(1l<<pos) ) )Add(k);
_rep(i,1,k)spacel(f i
OO0 FFT
HREREEN

i]*f
i]*f

$O\left(n\log”™2 n\right)$ DO 0000000000 $\text{FFT}$ OO OO OO

i]%Mod;
i]%Mod;
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00 p4721

o

00 $g 0,9 1\cdots g _{n-2}$[

00 $f 0=1,f {i+1}=\sum_{j=0}~{i} f jg_{i-}$00 $f 0,f I\cdots f {n-1}$[]

HEN

000000000 $\text{CDQ}$ 00D OO OD $llefmidl$ 000 $[mid,rigl$ 0O OO
$$f_{i+1}\gets \sum_{j=lef}~{mid} f jg_{i-j}$$

00 $\text{NTT}$ 00O $O(n\log n)$ OO $\sum_{j=lef}~{mid} f jg_{i-j},(mid\le i\t rig)$00 O O O
00000 $0\eft(n\log”™2 n\right)$[]

const int MAXN=1e5+5,Mod= ,6=3,Inv_G= ;
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 rev|[MAXN<<2];
int build(int k
int n,pos=0;
<<pos)<=K)pos++;
n=1<<pos;
_for(i,0,n)rev[i]=(rev[i>>1]>>1) | ((i&1)<<(pos- ;
n,

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

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

int i=1;i<n;i<<=

int w=quick pow(type==1?G:Inv G, (Mod-1)/(i<< ;
int j=0;j<n;j+=(i<<
int cur=1l;
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_for(k,j,j+1i
t1=f k!, t2=1LL*cur*f[k+i]%Mod;
flkl=(tl+t2)%Mod, f k+i|=(t1l-t2)%Mod;
cur=1LL*cur*w%sMod;

type==-
int div=quick pow(n,Mod-2);
_for(i,0,n

flil=(1LL*f[1i]*div%sMod+Mod ) %Mod;

int fIMAXN]|,g/MAXN]|,t1 MAXN<<2|,t2|[MAXN<<2];
void solve(int lef,int rig
lef==rig ;

int mid=lef+rig>>1;
solve(lef,mid);
int nl=mid-lef,n2=rig-lef-1,n=build(nl+n2);
_rep(i,0,nl)t1[i]=f[i+lef]; for(i,nl+1l,n)tl[i]=0;
rep(i,0,n2)t2[il=glil; for(i,n2+1,n)t2[1i]=0;
NTT(tl,n,1);NTT(t2,n,1);
_for(i,0,n)t1[i]=1LL*t1[i]|*t2[1i]|%Mod;
NTT(tl,n,-1);
_for(i,mid,rig)fli+1l|=(f[i+1/+tl[i-1lef])%Mod;
solve(mid+1,rig);

int main

int n=read int();
_for(i,0,n-
g/il=read int();
flo]=1;
solve(0,n-1);
_for(i,0,n
space(f[i]);

1

HRNRERERE
00 p4238
oo

00 $f(x)$00 $f(x)f~{-1}(x)\equiv 1\pmod {x~n}$0 000 O $0O(n\log n)$[]
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0000 $fx)f 0™~ {-1}(x)\equiv 1\pmod {x~ {\Iceil \frac n2\rceil} }$[]

OO0 $f(x)f~{-1}(x)\equiv I\pmod {x~n}$00C O O $f(x)f~{-1}(x)\equiv I\pmod {x”™{\lceil \frac
n2\rceil} }$[]

00 $f~{-1}(x)-f 0~ {-1}(x)\equiv 0\pmod {x~ {\Iceil \frac n2\rceil} }$[]

DoooooooO $f~{-23(x)-2f~{-1}(x)f 0~ {-1}(x)+f 0™ {-2}(x)\equiv O\pmod {x"n}$[
000000 $f(x)$00 $f~{-1}(x)\equiv f 0~ {-1}(x)(2-f(x)f_0~{-1}(x))\pmod {x~n}$]
0000000000000 00 $[x™0lf(x)$ 000000000000 $fx)s0000
O0 $~{-1}(x)$ 00000 $\left([x~0If(x)\right)~{-1}$ 0 O O

OO00000 $T(n)=Tleft(\frac n2\right)+0(n\log n)$0 O $T(n)=0(n\log n)$[]
gboboogobooboooooo

/000
int temp[MAXN<<2];
void polyinv(int *f,int *g,int n
n==
g/ 0l=quick pow(f ,Mod-2),void();
ployinv(f,g, (n+l)>>1);
int m=build(n<<1);
_for(i,0,n)templi|=f(i]; for(i,n,m) temp[i/=0;
NTT (temp,m,1);NTT(g,m,1);
_for(i,0,m)gli/=(2-1LL*temp|i|*g[1/%Mod)*g/ i %Mod;
NTT(g,m,-1);
_for(i,n,m)glil=0;

/000
int temp[MAXN<<2]|;
void polyinv(int *f,int *g,int n
g =quick pow!(f ,Mod-2);
int nl=2,n2=4,pos=2;
nl>>1)<n
_for(i,0,n2)rev[i]=(rev[i>>1]>>1)|((i&1)<<(pos- ;
_for(i,0,nl)temp(i|=f(i]; for(i,nl,n2)temp[i!/=0;
NTT(temp,n2,1);NTT(g,n2,1);
_for(i,0,n2)gli/=(2-1LL*temp|[i]/*g/1i/%Mod)*g|i|%Mod;
NTT(g,n2,-1);
_for(i,nl,n2)gli|=0;
nl<<=1,n2<<=1,pos++;

nl>>=1;
_for(i,n,nl)gli|=0;
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00 p5277

goog

00 $9(x)$00 $f~2(x)\equiv g(x)\pmod {x~n}$00 0 0 OO $0(n\log n)$[

gooo

0000 $f 072(x)\equiv g(x)\pmod {x”{\Iceil \frac n2\rceil} }$0

000000 $\eft(f 0~2(x)-g(x)\righth\equiv O\pmod {x~n}$[]

0000 $4f 072(x)g(x)$00 $\left(f 0°2(x)+g(x)\right)~2 \equiv 4f 0°2(x)g(x)\pmod {x~n}$[
0000 $4f 072(x)$00 $\left(\cfrac {f 0™2(x)+g(x)}{2f 0°2(x)}\right)”~2 \equiv g(x)\pmod {x"~n}$[

000 $f(x) \equiv \cfrac {f 0™2(x)+g(x)}{2f 0™2(x)} \equiv \cfrac {f 0(x)+f 0™ {-1}(x)g(x)}2\pmod
{x"n}$0

0000 $f(x)$ 000000000 $(Ix~0If(x))~2 \equiv [x~0]g(x)\pmod p$ 0 0 OO0 O

00 $\text{BSGS}$ 00 $[x0lg(x)$ D000 OOOOOOOO $[x~0If(x)$0

HASH Table<int,int> H;
int bsgs(int a,int b
H.clear();
int m=sqrt(Mod)+1,t=b,base;
int i=1;i<=m;i++
t=1LL*t*a%Mod;
H.insert(t,i);

t=1,base=quick pow(a,m);
int i=1;i<=m;i++
t=1LL*t*base%Mod;
H.find(t)!=- m*¥i-H.find(t);

int temp [ MAXN<<2|,inv_f[MAXN<<2];
void polysqrt(int *f,int *g,int n
f =quick pow(3,bsgs(3,g /2);
int nl=2,n2=4,pos=2,inv2=quick pow(2,Mod-2);
nl>>1)<n
_for(i,0,n2)rev[i]=(rev[i>>1]>>1)| ((1&1)<<(posS- ;
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_for(i,0,n2)inv_f[i|=0;

ployinv(f,inv f,nl);

_for(i,0,nl)templ(il=gli!; for(i,nl,n2)temp|i|=0;
NTT(inv_f,n2,1);NTT(temp,n2,1);
_for(i,0,n2)temp|[i/=1LL*temp|[i|*inv f[1i%Mod;
NTT(temp,n2,-1);
_for(i,0,nl)f[i]=1LL*(f[i|+temp[i])*inv2%Mod;
nl<<=1,n2<<=1,pos++;

nl>>=1;
_for(i,n,nl)fli|=0;

oogood

00 p4725

oot

00 $f(x)$00 0 $x™*n$ 0000 $\Inf(x)$00 0 0 OO $0(n\log n)$0
oo

$$\mathrm{d}(\In f(x))\equiv \frac {f~{\prime}(x)}{f(x)}\mathrm{d}x\pmod {x~n}$$
$$\In f(x)-\In f(0O)\equiv \int_0~x f~{\prime}(t)f~{-1}(t)\mathrm{d}t\pmod {x"n}$$
ooooooo $f(o)=1$00000oo0 $\intf~{\prime}(x)f*{-1}(x)$ 000 0O $0$0 00O O

$$\In f(x)\equiv \int ~ {\prime}(x)f~ {-1}(x)\mathrm{d}x\pmod {x~n}$$

int inv_f[MAXN<<2];

void polyln(int *f,int n
mem(inv_f,0);
ployinv(f,inv _f,n);
int m=build((n-1)<<1);
~rep(i,l,n)fli-1]=1LL*f[i]|*i%Mod; for(i,n,m)f[1i/=0;
NTT(f,m,1);NTT(inv_f,m,1);

for(i,0,m)fli/=1LL*f[i|*inv_f[i|%Mod;

NTT(f,m,-1);
int i=n-1;i>=0;i--)f[i|=1LL*f[i-1]*quick pow(i,Mod-2)%Mod;
f =0;

_for(i,n,m)fli/=0;
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Joogoogn

gooo

00000 $g(x)$00 $f(x)$ O O $g9(f(x))\equiv O\pmod {x~n}$00 0 00O $O0(n\log n)$0

goog

000000 $[x~0]g(f(x))\equiv 0\pmod x$00 0 O O $g(f 0(x))\equiv 0\pmod {x"{\Iceil \frac
n2\rceil} }$[]

0 $g(x)$0 $fO(x)$000000O0

$$\sum_{i=0}"~{\infty} \cfrac {g”{(i)}(f_0(x))} {i'}(f(x)-f_O(x))~i\equiv O\pmod {x"n}$$

000 $x™{\Iceil \frac n2\rceil }\mid (f(x)-f_0(x))$00 O O $(f(x)-f_0(x))~i\equiv O\pmod {x"n}(i\ge
2)$0

$$\sum_{i=0}"{\infty} \cfrac {g”{(i) }(f_O(x))} {i! }(f(x)-f_O(x))~i\equiv
g(f 0(x))+g~{\prime}(f_0(x))(f(x)-f_0(x))\equiv O\pmod {x~n}$$

$$f(x)\equiv f_0(x)-\frac {g(f_0(x))}{g”" {\prime }(f_0(x)) \pmod {x"n}$$

Ooooo0o0 $fo(x)$ 00000 $y$0sg”{\prime}(f 0(x))=\cfrac {\partial g}{\partial y}(y,x)$0
00 0O0[0%$g(f_0(x))=9(y,x)=xy+x"2+x=\cfrac x{f_0(x)}+x"2+x$J$g”" {\prime}(f_0(x))=\cfrac
{\partial g}{\partial y}(y,x)=-\cfrac x{y”~2}=-\cfrac x{f_072(x)}$0

Joogood

00 p4726

goog

00 $f(x)$00 0 $x~n$ 0000 $\exp f(x)$00 O O OO $0(n\log n)$[

gooo

O00000000 $F(x)\equiv\exp f(x)\pmod {x~n}$00 O O $g(F(x))\equiv \In F(x)-f(x)\equiv
O\pmod {x”~n}3$[]

$$F(x)\equiv F_0(x)-\frac {g(F_0(x))}{g” {\prime}(F_0(x)) H\equiv F_0(x)-\frac {\In F_0(x)-f(x)}{\frac
1{F_0(x)}Y\equiv F_0(x)\left(1+f(x)-\In F_0(x)\right)\pmod {x~n}$$

int Un g[MAXN<<2];
void polyexp(int *f,int *g,int n
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g =1,
int nl=2,n2=4,pos=2;

nl>>1)<n
_for(i,0,n1>>1)1ln g[1i
ployln(ln g,nl);
In g[0]=(1+f[0]-1n g %Mod ;
_for(i,1,nl)ln glil=(fli]-ln _gli])%Mod;
_for(i,0,n2)rev[il=(rev[i>>1]>>1)|((i&
NTT(g,n2,1);NTT(ln g,n2,1);
_for(1i,0,n2)gli/=1LL*g[i/*ln g[i|%Mod;
NTT(g,n2,-1);

_for(i,nl,n2)gli|=0;
nl<<=1,n2<<=1,pos++;

nl>>=1;
_for(i,n,nl)gli|=0;

ooogo

00 p5273

goon

=glil; for(i,nl>>1,n2)ln gli|=0;

<<(pos- c

00 $f(x)$00 0 $x™n$ 0000 $f~k(x)$00 0000 $0(n\log n)$[]

goog

0000000000000 000D00D000000000D0O00O $[Ix™0lf(x)=1s00000000

gooooaogad

O0000D0 $f(x)$ 0000000000 satx™t$J000 00 $a tx™t$pu oo

$$f k(x)\equiv a_t~kx” {tk}\exp\left(k\In \frac{f(x)} {a_tx~t}\right)\pmod {x"n}$$

00000 $k$ 000000000000 $k\bmod {p-1}$ 0 $k\bmod p$ 0O OO

0000 $a_t™k$ 00O $k\bmod {p-1}$00 O $k\In \cfrac{f(x)}{a_tx~t}$ OO $k\bmod p$0C 0 O O

0000 $x™{tk}$ 0000 $x™n$ 0000

int Un_f[MAXN<<2]|;
void polypow(int *f,int n,int k1,int k2
LL pos=0,posv;
I'f[pos |&&pos<n)pos++;
pos==n ;
posv=quick pow(f[pos!, Mod-2);
_for(i,pos,n)ln fli-pos|=f[il/*posvsMod,f|i

’
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_for(i,n-pos,n)ln f[i|=0;

ployln(ln f,n);

_for(i,0,n)ln _fli|=1LL*ln f[i|*kl%Mod;

ployexp(ln f,f,n);

pos=pos*k2;posv=quick pow(posv,1lLL*k2*(Mod-2)%(Mod- ;
int i=n-1;i>=pos;i--)f[i|=f[i-pos]|*posvsMod;

pos=min(pos,1lLL*n);

_for(i,0,pos)f[i]=0;

oot

00 p4512

gooo

00 $f(x),g(x)$00 O O $\text{deg}(f)=n\text{deg}(g)=m,n\gt m$0$O(n\log n)$ O O O 0O $q(x),r(x)$
00 $$f(x)=a(x)g(x)+r(x)\left(\text{deg}(q)=n-m \text{deg}(r)\it m\right)$$

goog

o000 $f~{R}(x)=x"{\text{deg}(f)}f(\frac 1x)$00 O $f~{R}(x)$ O $f(x)$ 000000 O OO
$O(N)$00DDOO

ooooogo

$$f(\frac 1x)=q(\frac 1x)g(\frac 1x)+r(\frac 1x)$$
O00000000d $x™n$fod

$$f7 {R}(x)=q" {R}x)g™ {R}(x)+x" {n-{\text{deg}(r)} }r" {R}(x)$$
00 $n-{\text{deg}(r)I\ge n-m+1$[0 0 O

$$f7 {R}(x)\equiv 9~ {R}(x)g™ {R}(x)\pmod {x"{n-m+1}}$$

0000000000000 $97™{R}x)$00 00000 $a(x),r(x)$0

int templ/ MAXN<<2|,temp2|MAXN<<2];

void polydiv(int *f,int *g,int *q,int *r,int n,int m
_for(i,0,n)templ(i|=f[n-1-1];
_for(i,0,m)temp2[il=g[m-1-1];
ployinv(temp2,q,n-m+1);
int N=build(2*n-m-1);
NTT(qg,N,1);NTT(templ,N,1);
_for(i,0,N)qlil=1LL*q[i|*templ|i|%Mod;
NTT(q,N,-1);
_for(i,0,N)templi|=temp2/1i|/=0;
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int i=0,j=n-m;i<j;i++,j--)swap(qlil,qlj!);
_for(i,n-m+1,N)qli]=0;
_for(i,0,n-m+1)templ|il=qlil;
_for(i,0,m)temp2(il=qglil;
N=build(n-1);
NTT (templ,N,1);NTT(temp2,N,1);
_for(i,0,N)templ[i|=1LL*templ[i|*temp2|1i|%Mod;
NTT (templ,N,-1);
_for(i,0,m-1)r[1i
_for(i,0,N)templ

fli/+Mod-templ/i])%Mod;
=temp2[i|=0;

-

oogood

namespace Poly
const int G=3;
int rev[MAXN<<2],Wn ;

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

int build(int k

int n,pos=0;
<<p0s)<=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][typel;
int j=0;j<n;j+=(i<<
int cur=1l;
_for(k,j,j+i
tl1=f k], t2=1LL*cur*f k+i]%Mod;
flkl=(t1l+t2)%Mod, f k+i | =(t1l-t2)%Mod;
cur=1lLL*cur*w%sMod;
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I'type
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)flil=1LL*f[i|*g1i %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/ 0l=quick pow(f ,Mod-2),void();
Inv(f,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)glil=(2-1LL*temp[i/*g[1i|%Mod)*gl1i!%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];

_for(i,0, m)templil=gl m-1-1i];
Inv(temp,q, n- m+l);
for(i,0, n)templ[i|=f] n-1-1];

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

_for(i,0, m)riil=glil]; rep(i,0, n- m)templil=qli;
Mul(r, m,temp, n- m+l, m);
_for(i,0, m)r{il=(fli/+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-11=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;

gLul=0;
void Exp(const int *f,int *g,int n

static int temp[MAXN<<2];
n== g =1,void();
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_for(i,( n+l)>>1, n)gli]=0;

Ln(g, temp, n);

temp[0]=(1+f -temp %Mod ;

_for(i,1, n)templi|=(f[i]-temp[i])%Mod;
Mul(g,( n+l)>>1,temp, n, n);

void Pow(const int *f,int *g,int n,int k1,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;

14

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

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

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

Ln(g, temp, n);

_for(i,0, n)temp|[i|=1LL*temp|i|*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--)gli/=1LL*g/1i-pos | *posvsMod;

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

void Sqrt(const int *f,int *g,int n
static int templ|[MAXN<<2 |, temp2 MAXN<<2];
_n== g =quick pow(G,bsgs(3,f /2),void();
Sqrt(f,g,( n+l)>>1);
_for(i,( n+l)>>1, n)gli]=0;
_for(i,0, n)templ(i|=f[i];
Invig,temp2, n);
Mul (templ, n,temp2, n);
int div2=quick pow(2,Mod-2);
_for(i,0, n)glil=1LL*(g[i]/+templ|i])*div2%Mod;
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