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exp

OO000OexpO OO OO0 polylnf

long long exp t

void polyexp(long long h

In

memset (exp_t sizeof(exp t
std: : fill(f,f+n+n

.f

int t

t t<=n;t

const int t2=t

polyln(f,t, exp t

exp t h exp t

long long 1
i=1;il=t;++1i

exp tiil=(h[i]-exp tli

std: :fill(exp t+t,exp t+t2
NTT(f,6 t2
NTT(exp t,t2

1=0;i!=t2;++i

flil=fli]*exp t[i]*MOD

NTT(f, t2
std: . fill(f+t, f+t2

MOD ) *=MOD

MOD ) =MOD

O0000In00 0000 polyinv[]derivativeD integrate[]

long long ln_t

const int n,long long f
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void polyln(long long h const int n,long long f

memset(ln t,0,sizeof(ln_t
const int t=n
derivative(h,n, ln t
std: :fill(ln_t+n,ln_t+t
polyinv(h, n, f
NTT(ln t,t
NTT(f, t
long long i

i=0;i!=t;++i

In tlil=ln t[i]*f[i]%MOD

NTT(ln t, t
integrate(ln t,n, f

[]

dddoooooououooo

long long inv t
void polyinv(long long h const int n,long long f

memset(inv_t,0,sizeof(inv_t
std: :fill(f,f+n+n
f QPow(h MOD
int t
t t<=n;t

const int t2=t
std::copy(h,h+t,inv_t
std: : fill(inv_t+t,inv_t+t2
NTT(f, t2
NTT(inv_t, t2
long long i

i=0;i!=t2;++1i

fli]=f[1 2LL-(f{i]*inv_t[1i])%=MOD+MOD)*“MOD ) “MOD

NTT(f, t2
std: :fill(f+t, f+t2
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void derivative(long long h const int n,long long f

long long i
i=1;il=n;++i

fli-1]=(h{i]*1)%MOD

fl[n-1]1=0

void integrate(long long h const int n,long long f

long long 1
i=n-1;i;--1

fli]l=(h[i-1 FEG[i! “GAM[i-1])*=MOD) )*=MOD

f[O]=0

NTT

OODONTTODOODOODODOODOO0200000 020480

long long rev[20005

void NTT(long long A[],long long n,int inv)/O0AQUOnQUOODOOODOOOInv

int bit=0
l<<bit)<=n

bit A0 00000nO00OO0O0O0OO

long long i
i=0;i<n;1i A/OO0OQrevO OO0 OO0OOO0O
rev|i rev/i==>1 1 i&l bit-1
i<rev/|i

long long temp=A[1i
Alil=Alrev/i
Alrev/i temp
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long long mid, j
mid mid<n;mid //mid00 0000000000000

long long now-mid //nowd 000000000
long long wn=QPow(ROOT, (MOD now ) ;//C1 [0 [
inv
wn=QPow (wn, MOD /000000

i i<n;i+=now)//i00 00000 O

long long w
j j=mid;j++, w=111"w wn*=MOD)//[] ][] []

long long x=A[i+]
long long y=111"w*A[i+j+mid|*=MOD

Ali+]j xX+y)%=MOD
Ali+j+mid]|=(x-y+MOD)*MOD

inv

Llong long p=QPow(n,MOD
i=0;i<n;1i

A[i!=1LL*A[i]*p*=MOD

Ooodn
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long long GAM
long long FEG

void init
GAM
long long 1
i=1;i i

GAM[1|=(GAM|1i i)=MOD
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FEG QPow (GAM MOD
i i i
FEG|1 FEG| 1 i MOD
HRERE
O000O0D0OoROOTOOOOOODOOOONTITOOODO
const long long MOD
const long long ROOT
long long QPow(long long bas,long long t
long long ret
t;t bas=(bas*bas)*=M0OD
t&1LL
ret=(ret*bas)=MOD
ret
HEN
O00000o0oooogooon
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