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gt 4

oot

0o
$$c_k=\sum {i=0}"{n-1}\sum _{j=0}"{n-1}[i+j\bmod p=k]a_ib _j$$
0o

O00 $ABST00O0 $n$ 0 S\text{FFT}$ 00 00O0OO $ABSTI0ODO $n$000O0O0O0O
gobooobooo

$$ \begin{equation}\begin{split} c_ k&=\sum {i=0}"~{n-1}\sum_{j=0}"{n-1}[i+j\bmod p=k]a_ib j\\
&=\frac In\sum _{i=0}"{n-1}\sum _{j=0}"{n-1}\sum _{d=0}"{n-1}w n~{d(i+j-k)}a_ib j\\ &=\frac
In\sum {d=0}"{n-1}w _n"{-dk}\sum {i=0}"{n-1}\sum _{j=0}"{n-1}w _n~{di}a_iw n"~{dj}b j\\
&=\frac In\sum_{d=0}"{n-1}w n"{-
dkH\left(\sum_{i=0}"~{n-1}a_iw_n~{dit\right)\left(\sum_{j=0}"~{n-1}b jw_n~{dj}\right)
\end{split}\end{equation} $$ O O O O
$\left(\sum_{i=0}"~{n-1}a_iw_n~{dit\right)\left(\sum {j=0}"{n-1}b_jw n~{dj}\right)$ 00 OO O
$\text{DFT}$ O O O$\frac In\sum_{d=0}"{n-1}w n~{-dk}$ 000 00O $\text{IDFT}$J0 O O

O000000000000000 $2°n$000000000000D000O00O0O $CsO000D0O0
gobogobbooobobooonoo

0000000000000 00000000D000 $\text{DFT}$00000OODOOOODO

Dooo0 sfiwr{-k})=fw~{n-k})$00 000000 $\text{IDFT}$ 000 0OCO0OO0O $[1,n-1]$ O
0000 $\text{DFT}$ 000000

Cooley-Tukey FFT algorithm
0ooo
00 $\text{DFT}$ 000000000000 D00000D0DDOO0000O0ODODD $d$000000

O

$$f(x)=a_0+a_1x"1+a_2x”"2+\cdots
a_{n-1}x~{n-1},f k(x)=a_kx~k+a_{d+k}x~{d+k}+a_{2d+k}x"~{2d+k}+\cdots+a_{n-d+k}x"{n-
d+k}(0\le k\lt d),m=\frac nd$$

goo

$$f(w_n~{im+j})=\sum_{k=0}~{d-1}w_n~{(im+j)k}f k(w_n"{(im+j)d})=\sum_{k=0}"{d-1}w n~
{(im+))k}_kw_n~{intw_n~{jd})=\sum_{k=0}"~{d-1}w_n~{(im+j)k}_k(w_m~j)$$
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EEERERN

00 p4l9l
00000 $n$ 000 $ABSIOD $ABAC$S 0D DD $n$ 000000 $n+1$ 000000

0000 $n+1$ 00 0O[O%$n\le 5\times 107°5$0$n$ 000 00O 00O O $10$0

go

$\text{Cooley-Tukey FFT algorithm}$ O O O $\text{DFT}$ 0000000 O0O00O0ODOOOODO
$0(7n\log n)$

const int MAXN=5e5+5,MAXM=20,MAX div=7;
int p;
int quick pow(int a,int b
int ans=1;
b
b&1)ans=1LL*ans*a%p;
a=1LL*a*a%p;
b>>=1":

’

ans;

vector<int> pdiv, frac,Wn MAXM];
bool check(int x
_for(i,0,pdiv.size
quick pow(x, (p-1)/pdivii])==
false;

true;

void get G(int n
int temp=p-1,9;
int i=2;i*i<=temp;i++
tempS%i==
pdiv.push back(i);
temp%i==0)temp/=1;

temp!=1)pdiv.push back(temp);
_for(i,2,p
check(1i
g=1;
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temp=n;
int i=2;i*i<=temp;i++
temp%i==
frac.push _back(i);
temp/=1;

temp!=1)frac.push back(temp);
int len=n,wn;
_for(i,0,frac.size

Wniil.resize(len);

wn=quick pow(g, (p-1)/len),Wnli =1;
_for(j,1,len)Wn[i][jI=1LL*Wn[i][]j-1]/*wn%p;
len/=frac[i];

int temp[MAXN];
void DFT(int *f,int n,int dep=
n== ;
memcpy (temp, f,sizeof(int)*n);
int m=n/frac/dep|,d=fracl/dep!,*g/MAX div];
_for(i,0,d)gli|=f+i*m;
int i=0,k=0;1i<n;i+=d, k++
_for(j,0,d
gljllkl=templi+j];

_for(i,0,d)DFT(gli],m,dep+
_for(i,0,d
_for(j,0,m
int pos=i*m+j;
temp|pos
_for(k,0,
temp|[pos

.
’

’

I o 1

memcpy (f, temp,sizeof(int)*n);

void IDFT(int *f,int n
reverse(f+1,f+n);
DFT(f,n);
int div=quick pow(n,p-2);
_for(i,0,n)fli]=1LL*f[1i]|*div%p;

int a/MAXN],b[MAXN];
int main

int n=read int(),k=read int
p=n+1;

’

temp|pos |+1LL*Wn [ dep | [pos*ksn|*glk
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get G(n);
_for(i,0,n)alil=read int();
_for(i,0,n)blil=read int();
DFT(a,n);DFT(b,n);
_for(i,0,n)alil=1LL*alil*quick pow(b[i],Kk)%p;
IDFT(a,n);

_for(i,0,n)enter(alil);

’

Bluestein's Algotithm
oooo

00 $\text{DFT}$ 0O OO

$$ \begin{equation}\begin{split} y k&=\sum_{i=0}"~{n-1}a_iw_n"{ki}\
&=\sum_{i=0}"{n-1}a_iw_n"{{k+i\choose 2}-{k\choose 2}-{i\choose 2} }\\ &=w n"{-{k\choose
2} H\sum_{i=0}"~{n-1}\left(a_iw_n~{-{i\choose 2} }\right)w_n~{{k+i\choose 2}}
\end{split}\end{equation} $$ O O ${n\choose2}$ 00000000 OOOOOOOOODOOOO
00 $\text{IDFT}$ 000000

$$ \begin{equation}\begin{split} a_k&=\frac In\sum _{i=0}"~{n-1}y iw_n"{-ki}\\ &=\frac

In\sum {i=0}"{n-1}y iw_n"{-{k+i\choose 2}+{k\choose 2} +{i\choose 2} }\\ &=\frac

Inw n”{{k\choose 2} }\sum {i=0}"{n-1}\left(y_iw_n"{{i\choose 2} }\right)w_n"{-{k+i\choose 2}}
\end{split}\end{equation} $$ $\text{ }$

good

0 0 p5293

000000 $[L+1M\timesn$s OO O OO0 $(u lv INto(u2,v2)$0 $w {viv2}$s0000
00000 $0,x)$0000 $(\asty)$($\ast$ 00D D)ODODOOO $m$ 000 OOOOODO
D00 $0MetMtk$gOo OO OO $mlequivtipmod k$ 00D D DODDOOD $p$ 000000

0000 $p$ 00 0[0$10"8\le p\le 27 {30},k\mid p-1,1\le k\lt 65536,1\le n\le 3,L\le 10™9%[]
RN

00 $f {a,b}$ 00 $m=a$ 0 $y=b$ 00D O[$g {a,b}$s 000000 $X$ 0000 $m=a$
$y=b$ 10O OO

ggooooogo
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$$g {a,b}=\sum {i=1}"n g {a-1,i}w_{i,b}\text{ } \text{ }f {a,b}={L\choose a}g {a,b}$$

goo

$$W=\begin{bmatrix}w_{1,1} & \cdots & w_{1,n} \\ \vdots &\ddots & \vdots \\ w_{n,1} &\cdots &
w_{n,n}\end{bmatrix}$$

0 $G_i=(g_{i,1}\cdots g {i,n})$00 0 0O $G_i=G_OW"i$[]
OooooooOoO0 $w_k\equivg™{\frac {p-1}k}\pmod p,g$ O $p$ 00O 0O 0O DO

$$ \begin{equation}\begin{split} \text{ans} t&=\sum {i=0}"~Lf {i,y}[i\omod k=t]\\ &=\frac
1k\sum_{i=0}~Lf {i,yH\sum {j=0}"{k-1}w_k~{(i-t)j}\\ &=\frac 1k\sum_{j=03}"{k-1}w k"~ {-
til\sum _{i=0}"~Lf {i,y}w _k~{ij} \end{split}\end{equation} $$ OO OO OO OO0
$$\sum_{i=0}"~L w_k~{ij}(f_{i,1}\cdots f {i,n})=\sum_{i=0}"~L w_k~{ij}{L\choose i}(g_{i,1}\cdots
g {i,n})=G_0\sum_{i=0}"L {L\choose i}\left(w_k~jW\right)”~i=G_O\left(w_k”~jW+N\right)~L$$ 0 O O
O0000000 $0kn™3\logL)$ 00000 $h j=\sum_{i=0}"~Lf {i,y}w_k~{ij}(0\le j\it k)$0

oogd
$$\text{ans} t=\frac 1k\sum {i=0}"{k-1}w k~{-ti}h_i$$
000000 $\text{Bluestein's Algotithm}$ O $\text{IDFT}$ 0000 OO0 OC OO0 OO $0(k\log k)$[

000000 $0(kn~3\logL)$0 0O OCODOOODOOODO

const int MAXN=1<<16]|5;
const long double pi=acos(-1.0);
int p,sz,gw/ MAXN];
int quick pow(int a,int b
int ans=1;
b
b&1)ans=1LL*ans*a%p;
a=1LL*a*a%p;
b>>=1:

14

ans;

vector<int> pdiv;
bool check(int x
_for(i,0,pdiv.size
quick pow(x, (p-1)/pdiv/i]|)==
false;

true;

void get G(int k
int temp=p-1,9;
int i=2;i*i<=temp;i++
tempS%si==
pdiv.push back(i);
temp%si==0)temp/=1;
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temp!=1)pdiv.push back(temp);
_for(i,2,p
check(1i
9=1;

int w=quick pow(g, (p-1)/k);
gwibi=1;
_rep(i,1,k)gw[i/=1LL*gw/i-1]*wS%p;

struct Matrix
int ele ;
Matrix(int x=
mem(ele,0);
_for(i,0,sz)elel[i] [i]=Xx;

Matrix operator + (const Matrix b
Matrix c;
_for(i,0,sz
_for(j,0,sz
c.elefil[jl=(elel[il[jl+b.ele[i]l[]])%p;
c;

Matrix operator * (const int b
Matrix c;
_for(i,0,sz
_for(j,0,sz
c.elelil[jl=1LL*ele|i][]j|*b%p;
O

void operator *= (const Matrix b
Matrix c=*this;
_for(i,0,sz
_for(j,0,sz
ele[i] []]=0;
_for(k,0,sz
ele/il[jl=(elel[i][j]+1LL*c.elel[i]k]*b.elel[k][j])%p;

Matrix quick pow(const Matrix &a,int k
Matrix Ans ,Base;
Base=a;
k
k&1 )Ans*=Base;
k>>=1;
Base*=Base;
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Ans;

struct complex
long double x,y;
complex(long double x=0.0,long double y=0.0):x(x),y(y
complex operator + (const complex &b
complex(x+b.x,y+b.y);

complex operator - (const complex &b
complex(x-b.x,y-b.y);

complex operator * (const complex &b

complex(x*b.x-y*b.y,x*b.y+y*b.x);

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 FFT(complex *f,int n,int type
_for(i,0,n i<rev|i
swap(fli|,flrev/i ;
complex tl1,t2;
int i=1;i<n;i<<=
complex w(cos(pi/i),type*sin(pi/i));
int j=0;j<n;j+=(i<<
complex cur(1.0,0.0);
_for(k,j,j+i
tl=f k!, t2=cur*fk+il;
flkl=tl+t2,f[k+il=t1l-t2;
cur=cur*w;

type==-1)_for(i,0,n
flil.x/=n,fli].y/=n;

void FFT2(complex *fl,complex *f2,int n

FFT(fl,n,1);
f2 x=f1 X, 2 y=-fl .Y
for(i,1,n

f2[i].x=f1l[n-i].x,f2[i].y=-fl[n-i].y;

complex tl1,t2;

_for(i,0,n
t1=f1l/i],t2=f2[i];
fllil=complex((tl.x+t2.x)*0.5, (tl.y+t2.y)*0.5);
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f2[1i/=complex

void MTT(int *f,int nl,int *g,int
static complex

tl.y-t2.y)*0.5, (t2.x-t1l.x)*0.5);

n2,int *ans,int mod

f1/MAXN<<2 |, f2 MAXN<<2|,gl MAXN<<2|,g2[MAXN<<2 |, temp MAXN<<2 | ;
int n=build(nl+n2),m=sqrt(mod)+1;
rep(i,0,nl)fllil.x=f(1!/m,flii].y="F[1]|%m;
rep(i,0,n2)gllil.x=glil/m,gll[i].y=gl1i]%m;

FFT2(f1,2,n) ;FFT2(g1,92,n);
complex 1(0.0,1.0);

_for(i,0,n
temp il=flli]*gl[i|+I*f2[i]*glli];
temp il=f1lil*g2[i/+I*f2[i]*g2[i];
FFT (temp ,n,-1);FFT(temp ,n,-1);
LL a,b,c;
rep(i,0,nl+n2
a=temp 1].x+0.5,b=temp il.y+temp i].x+0.5,c=temp i].y+0.5;
ans|i|=((a%mod*m%smod*m%smod+b%smod*msmod+c%smod)%mod+mod )%mod;
Matrix W;
int a/MAXN<<2],b[MAXN<<2|,c|[MAXN<<2];
int main
int k,L,X,y;
sz=read int(),k=read int(),L=read int(),x=read int()-1,y=read int()-1,p=rea
d int();
get G(k);
_for(i,0,sz
_for(j,0,sz
W.ele[i|[jl=read int();
_for(i,0,k
Matrix temp=quick pow(W*gw/|i|+Matrix yL);
alil=1LL*temp.ele[ x| [y|*gw|[1LL*i*(i-1)/2%K|%p;
_for(i,0,2*%k-1)blil=gw|k-1LL*i*(i-1)/2%k|%p;
reverse(a,a+k) ;
MTT(a,k-1,b,2*k-2,c,p);
int div=quick pow(k,p-2);
_for(i,0,k
enter(1LL*div*gw| 1LL*i*(i-1)/2%k|%p*c|k-1+1i]|%p);

’
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gooo

00 $a_n=f la {n-1}+f 2a_{n-2}+\cdots +f ka_{n-k}$ O O $a_0,a_1\cdots a_{k-1}$00 0 $a_n$ O
OO0O0D0Oog $0(k\og k\log n)$[

goog

00 p4723
O0000000D0OO0OQ$f 5=f 4+f 3=2f 3+f 2=3f 2+2f 1=5f 1+3f 0$]]
Dooooooooooapsfn=f {n-1}+f {n-2}$ 0000000 $x"~2-x-1$000 0

$$ \begin{matrix} &0x"0&+0x"1&+0x"2&+0x"3&+0x " 4&+1x"5\\

\equiv&0xX " 0&+0X " 1&+0X " 2&+1X " 3&+1Xx ™ 4&+0x "5\

\equiv&OX ™ 0&+0X " 1&+1X " 2&+2X " 3&+0x " 4&+0x " 5\\

\equiv&OX ™ 0&+3Xx N 1&4+2x " 2&+0x " 3&+0x " 4&+0x "5\

\equiv&3x " 0&+5X " 1&+0Xx " 2&+0x " 3&+0x " 4&+0x " 5&\pmod {x"2-x-1} \end{matrix} $$

00 $f 5=\left(x”~5\bmod {x”~2-x-1}\right)\cdot (f 0,f 1)=(3,5)\cdot (f 0,f 1)$[

000000 $a_n=f la {n-1}+f 2a_{n-2}+\cdots +f ka {n-k}$00 000000 $x~k-f Ix~{k-1}-
f 2x™{k-2}-\cdots -f k$[]

00 $a_n=\left(x*n\bmod {x"k-f 1x”"{k-1}-f 2x"{k-2}-\cdots -f k}\right)\cdot (a_0,a_1\cdots
a_{k-1})3$00

00 $\left(x*n\bmod {x"~k-f 1x~{k-1}-f 2x~{k-2}-\cdots -f k}\right)$ OO0 OO0 O00O00OOOOO
00O $0(k\log k\Mlogn)$ O O O

00000000000 $9(x)$00000000000000 $\frac1l{g”R(x)}s 00000

const int MAXN= ,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":

14

ans;

namespace Poly
const int G=3;
int rev[MAXN<<2],Pool[MAXN<<3], *Wn ;
void init
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int 1g2=0,*pos=Pool,n,w;
<<1g2)<MAXN*2 ) 1g2++;
n=1<<1g2,w=quick pow(G, (Mod-1)/(1<<lg2));
~1g2
Wn[1lg2|=pos,pos+=n;
Wn|lg2 =1;
_for(i,1,n)Wn[1lg2] i/=1LL*Wn|1g2][i-1]*w%Mod;
w=1LL*w*w%Mod ;
1g2--;n>>=1;

int build(int k

int n,pos=0;
<<pos)<=K)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+i!%Mod;
flkl=(t1+t2)%Mod, fk+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);
_for(i,0,n)f[i/=1LL*f[1/*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(f,g,( n+l)>>1);
int n=build(( n-1)<<1);
_for(i,( n+l)>>1,n)g[i]=0;
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_for(i,0, n)templi|=fli]; 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)*gl1i/%Mod;

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

void Div(int *f,int n,const int *g,int m,int *gR
static int temp[MAXN<<2],q!MAXN<<2|, r[MAXN<<
_rep(i,0, n- mqlil=gR[1i];
rep(i,0, n)temp[i/=f| n-i];
Mul(qg, n- m+1,temp, n+l, n- m+l);
int i=0,j= n- m;i<j;i++,j--)swap(qlil,ql]
int  m=min( n- m+1, m);

.
’

’

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

void Pow 2(int *f,int _n,const int *g,int m
static int templ[MAXN<<2]|,temp2|MAXN<<
_rep(i,0, m)templii|=gl m-1i];
Inv(templ, temp2, m-1);
mem(templ,0);
templ =1;

n
int n=build( m+ m-2);
_for(i, m,n)fli]=0;
NTT(f,n,true);
_n&
_for(i, m,n)templ|i|=0;
NTT (templ,n,true);
_for(i,0,n)templ|i|=1LL*f[1i]*templ i %Mod;
NTT (templ,n, false) ;

.
’

_for(i,0,n)flil=1LL*f[i|*f[1%Mod;
NTT(f,n, false);

~n&l)Div(templ, m+ m-2,g, m,temp2);
Div(f, m+ m-2,g, m,temp2);
_n>>=1;
mem(f,0);
_for(i,0, m)flil=templ/i];

int fIMAXN<<2|,g!MAXN<<2|,a MAXN/;

int main
Poly::init();
int n=read int(),k=read int();
gl kl=1;

int i=k-1;i>=0;i--)glil=-read int
_for(i,0,k)alil=read int();

’
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fl1]=1;

Poly::Pow 2(f,n,qg,k);

int ans=0;

_for(i,0,k)ans=(ans+1LL*f i/ *ali|)%Mod;
enter( (ans+Mod)%Mod) ;

.
1

googoogd

goon

0000 $n$ 0000 $f(x)$00 $f(a_i)(I\le Nle m)$J0 0 0 0O 0O $0(n\log n+m\log”™2 m)$J0 0 00O
0 $0(m\log m)3$[]

gooo

0 O p5050
0 $f(x)=c_0+c_1x+c_2x"2\cdots c_nx~n$[J00 O O

$$ \begin{equation}\begin{split} f(x)-f(x_0)&\equiv c_0-c_0+c_1(x-x_0)+c_2(x"2-x_0"2)\cdots
+c_n(x™n-x_07n)\\ &\equiv c_1(x-x_0)+c_2(x-x_0)(x+x_0)\cdots +c_n(x-
X_0)(x~{n-1}+x~{n-2}x_0+\cdots +x_0~{n-1})\\ &\equiv O\pmod {x-x 0}
\end{split}\end{equation} $$ O $f(x_0)\equiv f(x)\pmod {x-x 0}$00 00 00O O OO $f(x)\bmod
{x-x 0}$00 0000 $f(x_0)$0

O $f {l,r}(x)\equiv f(x)\pmod {\prod _{i=I}"r (x-a_i)}$00 0 O $f {I,r}(x)\equiv
f {l,m}(x)\pmod{\prod {i=I}"m (x-a_i)},f {l,r}(x)\equiv f_ {m+1,r}(x)\pmod{\prod_{i=m+1}"r (x-
a_i)}s0

00 $0(m\log”™2m)$ 0000000000000 0O0O0O $\prod {i=l}"r(x-a)$ 00000
OO0 $O(m\log”™2m)$ 0000000000000 DOOC0O0O0ODOOOO0O0O $f(a_)s000O
gobooobbooobooobbbooobbuooobbooobboo

000 $r-1$ 0000000 $L$ 000 $0(L™2)$ 0000000000000 O00 $0(\cfrac
mLL"~2)=0(mL)$[]

OO0ooooooo $0(n\log n+m\log m(\log m-\log L)+mL)$00 0 0 $m=64000%$ 0 O $L=640%$ O O
oggg

const int MAXN= ,MINL= ,Mod= ;
int quick pow(int a,int b
int ans=1;
b

https://wiki.cvbbacm.com/ Printed on 2023/08/20 21:55


https://www.luogu.com.cn/problem/P5050
https://www.luogu.com.cn/problem/P5050

2023/08/20 21:55 13/19

o004

b&
ans=1LL*ans*a%Mod;
a=1LL*a*a%Mod;
b>>=1;

ans;

namespace Poly
const int G=3;
int rev[MAXN<<2],Pool|MAXN<<3, *Wn ;
void init
int 1g2=0,*pos=Pool,n,w;
<<1g2 ) <MAXN*2 ) 1g2++;
n=1<<1g2,w=quick pow(G, (Mod-1)/(1<<1g2));
~1g2
Wn|1g2=pos,pos+=n;
Wn|1lg2 =1;
_for(i,1,n)Wn[lg2]| i/=1LL*Wn|1lg2]|[i-1]*w%sMod;
w=1LL*w*w%Mod;
1g2--;n>>=1;

int build(int k

int n,pos=0;
<<p0Ss)<=K)pos++;
n=1<<pos;
_for(i,0,n)rev|il=(rev[i>>1]>>1)|((1i&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
tl1=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)fli]=(1LL*f[1i]*div%sMod+Mod)%Mod;

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

void Mul2(const int *f,int n,const int *g,int m,int *h
static int templ|[MAXN<<2 |, temp2 MAXN<<2];
int n=build( n+ m-2);
memcpy (templ, f,sizeof(int)* n);memcpy(temp2,g,sizeof(int)* m);
_for(i, n,n)templii|=0; for(i, m,n)temp2[i|=0;
NTT (templ,n,true) ;NTT(temp2,n,true);
_for(i,0,n)templ|i|=1LL*templ|[i|*temp2|i|%Mod;
NTT (templ,n, false) ;
n= n+ m-1;
_for(i,0,n)h[il=templ|i];

void Inv(const int *f,int *g,int n
static int temp[MAXN<<2];
_n== g =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, n)templi|=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/i|%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 *r
static int templ|[MAXN<<2 |, temp2 MAXN<<2]|;

n<m
_rep(i,0, n)r[i]=f[i];

_rep(i,0, m)templ/il=g|[ m-1i];
Inv(templ,temp2, n- m+1);

rep(i,0, n)templ(i|=f[ n-1i];

Mul temp2, n- m+l,templ, n+l, n- m+l);
int i=0,j= n- m;i<j;i++,j--)swap(temp2[i|,temp2(j|);
int _ m=min( _n- m+1, m);

_for(i,0, m templiii=glil;
Mul (templ, m,temp2, m);
_for(i,0, m)riil=(fli/+Mod-templ /i )%Mod;

int a/MAXN|,b[MAXN]|,c[MAXN,6 pool |MAXN* , ¥*pos=pool, *g[MAXN<<2 | ;
void build(int k,int L,int R
g/ k!=pos,pos+=R-L+2;
int M=L+R>>1;
L==R g k =Mod-aM!|,glk =1,void();
build(k<<1,L,M);build(k<<1|1,M+1,R);
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Poly::Mul2(g[k<<1],M-L+2,g[k<<1|1],R-M+1,g[k]);

void query(int k,int L,int R,int *f
R-L<MINL
_rep(i,L,R
b[i]=0;
int j=R-L;~j;j--
blil=(1LL*b[il*alil+f[]j])%Mod;

I

int *temp=pos,M=L+R>>1;pos+=R-L+1;
Poly::Div(f,R-L,glk<<l],M-L+1,temp);
query(k<<1,L,M, temp);
Poly::Div(f,R-L,glk<<1]|1],R-M, temp);
query (k<<1|1,M+1,R,temp);

int main

Poly::init();

int n=read int(),m=read int();
rep(i,0,n)clil=read int();
_for(i,0,m)alil=read int();
build(1,0,m-1);

int *f=pos;pos+=m;
Poly::Div(c,n,g ,m,f);
query(1,0,m-1,f);
_for(i,0,m)enter(blil);

’

Dooooon
0Dooo

00 $n$00 $(x i,y N$I0D00D0D0 $n-1$00000 $fx)$ 00 $f(x_i)=y i$00 0000
$0(n\log”™2 n)$00 00 00O $0(m\log m)$[]

goog

00 p5158
0000o00000oo

$$f(x)=\sum_{i=1}"ny i\prod {j=1,j\neqi}™n\frac {x-x_j}{x_ i-x_j}=\sum_{i=1}"n \cfrac
{y_i}{\prod_{j=1,j\neq i}(x_i-x_j)}\prod_{j=1,j\neq i} *n x-x_j$$

0 $g9(x)=\prod {i=1}"nx-x i$00 00000000
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$$\prod_{j=1,j\neq i} ~n x_i-x_j=\lim_{x\to x_i}\frac {g(x)}{x-x_i}=0'(x_i)$$
000 $f(x)=\sum_{i=1}"n\cfrac {y_i}{9'(x_i)}\prod_{j=1,j\neq i} ~n x-x_j$[]

00 $0(nllog”2n)$ 0000000 $9(x)$00 00 $0(n\log~2n)$ 000000000000
$9'(x_i)$[0

O $f {l,r}(x)=\sum_{i=I}"r\cfrac {y_i}{g'(x_i)}\prod_{j=lj\neqi}"rx-x j$g0 00000

$$ \begin{equation}\begin{split} f_{l,r}(x)&=\left(\sum_{i=I}"m \cfrac {y_i}{g'(x_i)}\prod_{j=I.j\neq
i}~m x-x_j\right)\left(\prod_{j=m+1}"r x-x_j\right)+\left(\sum_{i=m+1}"r \cfrac
{y_i}{g'(x_i)}\prod_{j=m+1,j\neq i} ~r x-x_j\right)\left(\prod_{j=1}"m x-x_j\right)\\

&=f {l,m}(x)\left(\prod_{j=m+1}"r x-x_j\right)+f {m+1,r}(x)\left(\prod_{j=13"m x-x_j\right)
\end{split}\end{equation} $$

D000 $0(nllog™2n)$ 00000000000 $0(nlog”™2 n)$[

const int MAXN=1e5+5,MINL= ,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|,Pool|[MAXN<<3,*Wn ;
void init
int 1g2=0,*pos=Pool,n,w;
<<1g2 ) <MAXN*2 ) 1g2++;
n=1<<1g2,w=quick pow(G, (Mod-1)/(1<<1g2));
~1g2
Wn[1lg2|=pos,pos+=n;
Wn|1lg2 =1,
_for(i,1,n)Wn[lg2]| i/=1LL*Wn|1lg2]| i-1]*w%Mod;
w=1LL*w*w%Mod ;
1g2--;n>>=1;

int build(int k

int n,pos=0;
<<p0s)<=K)pos++;
n=1<<pos;
_for(i,0,n)rev]il=(rev[i>>1]>>1)|((1i&1)<<(posS- ;
n,
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void NTT(int *f,int n,bool type

_for(i,0,n i<rev|i
swap(f[i],flreviil]);
int t1,t2;

int i=1,192=1;i<n;i<<=1,1g2++
int j=0;j<n;j+=(i<<
_for(k,j,j+i

tl1=f[k],t2=1LL*Wn[1g2] [k-j ! *f[k+1i]%Mod;
flkl=(t1+t2)%Mod, f[k+il=(t1l-t2)%Mod;

I'type
reverse(f+1,f+n);
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|*g[1i %Mod;
NTT(f,n, false);
xmod) for(i,xmod,n)f[i/=0;

void Mul2(const int *f,int n,const int *g,int m,int *h

static int templ[MAXN<<2]|,temp2|MAXN<<2];
int n=build( n+ m-2);

memcpy (templ, f,sizeof(int)* n);memcpy(temp2,g,sizeof(int)* m);

_for(i, n,n)templ(i|=0; for(i, m,n)temp2|i
NTT (templ,n,true);NTT(temp2,n,true);

for(i,0,n)templ/i/=1LL*templ i|*temp2 i|%Mod;

NTT templ,n, false);
n= n+ m-1;
_for(i,0,n)h[i|=templ(i];

void Mul3(int *f,int n,int *g,int m
static int templ[MAXN<<2]|,temp2|MAXN<<2];
int n=build( n+ m-2);

memcpy (templ, f,sizeof(int)* n);memcpy(temp2,g,sizeof(int)* m);

_for(i, n,n)templ(i|=0; for(i, m,n)temp2|i
NTT (templ,n,true);NTT(temp2,n,true);

for(i,0,n)templ/i|/=1LL*templ i|*temp2 i|%Mod;

NTT templ,n, false);
n=n+ m-1;
_for(i,0,n)fli|=templ(i];

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

= gl 0l=quick_pow(f[0O],Mod-2),void
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Invif,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[i|%Mod)*gi/%Mod;

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

void Div(const int *f,int n,const int *g,int m,int *r
static int templ|[MAXN<<2]|, temp2 MAXN<<2|;

n<.m
_rep(i,0, n)r[il=f[i];

_rep(i,0, m)templiil=gl m-1i];
Inv(templ,temp2, n- m+1);

rep(i,0, n)templ/i/=f| n-1i];

Mul temp2, n- m+1,templ, n+l, n- m+l);
int i=0,j= n- m;i<j;i++,j--)swap(temp2[i]|,temp2(j!);
int  m=min( n- m+1, m);

_for(i,0, m)templ(il=gli];
Mul (templ, m,temp2, m);
_for(i,0, m)riil=(f{i/+Mod-templ|/i])%Mod;

int x[MAXN!|,y[MAXN|,gy [MAXN|,pool | MAXN* , ¥pos=pool, *t [MAXN<<2 | ;
void build(int k,int L,int R
t| k! =pos,pos+=R-L+2;

int M=L+R>>1;

L==R tlk =Mod-x /M1, tlk =1,void();
build(k<<1,L,M);build(k<<1|1,M+1,R);
Poly: :Mul2(t[k<<1l],M-L+2,t[k<<1|1],R-M+1,t[k]);

void query(int k,int L,int R,int *f
R-L<MINL
_rep(i,L,R
gy[i]=0;
int j=R-L;~j;j--
gylil=(1LL*gy[i|*x[1]/+f[]j!)%Mod;

’

int *temp=pos,M=L+R>>1;pos+=R-L+1;
Poly::Div(f,R-L,t k<<l],M-L+1,temp);
query (k<<1,L,M,temp);
Poly::Div(f,R-L,t k<<1|1],R-M,temp);
query (k<<1|1,M+1,R,temp);

void query2(int k,int L,int R,int *f
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int M=L+R>>1;
L==R flO]=1LL*y M| *quick pow(gy/M|,Mod-2)%Mod,void
int *temp=pos;pos+=R-L+1;
query2(k<<1,L,M,f);query2(k<<1|1,M+1,R,temp);
Poly: :Mul3(f,M-L+1,t k<<1|1],R-M+1);Poly::Mul3(temp,R-M,t k<<l],M-L+2);

int n=R-L+1;
_for(i,0,n)fli

flil+temp[i])%Mod;
int main

Poly::init();

int n=read int();
_for(i,0,n)x[1i
build(1,0,n-1);
int *g=pos;pos+=n;

memcpy(g,t ,Sizeof(int)*(n+

~for(i,0,n)glil=1LL*g[i+1]*(i+1)%Mod;

query(1,0,n-1,9);
int *f=pos;pos+=n;
query2(1,0,n-1,f);
~_for(i,0,n)space(fii]);

’
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