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OO FFT

gooo

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;
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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;
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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goon

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

Jogd

CF553E

HEN

1. 0000 %n$ 00 $m$ 00000000 0O0O0O0ODOOOO0O$IS000 $n$s000
2. 0000 %$ 0000000 $n$000000 $x$0000
3. 000000000 swes000O0ODDOOOO $k$O0DOODOOOODODO $p_{ek}(1\lek\let)$
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000000000 $n$ 0000000000 0000O00O0O0O $n\le50,m\le 100,t\le 2\times 10™4$[]
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o

O $\text{dp}(i,)$ 00000 $i$ 00000 $$ 000000000 $n$ 000000000000
ooQ

$$\text{dp}(u_e,j)=\min \left(w_e+\sum_{k=1}"tp {ek}\text{dp}(v_e,j+k)\right)$$
00000 $\text{dp}(u_e,j)=x+\text{dis}(u,n)(j\gt t) \text{dp}(n,j)=0(j\le t)$0
O $g(e,j)=\sum_{k=1}"tp_{ek}\text{dp}(v_e,j+k)$00 O O $\text{dp}(u_e,j)=\min (w_e+g(e,j))$0

0000 $\text{FFT}$00 00O O $\text{dp}(u_e\text{mid}+1\sim \text{rig})$J0 0O 0O OO
$g(e\text{lef}\sim \text{mid})$ DO O OO 00O $\text{dp}(u_e\text{lef}\sim \text{mid})$[]

0O 0O Os$j\in [\text{lef} \text{mid}]$(0 $j+k$ OO OO OO OO $[\text{mid}+1 \text{rig}1$00 O
$k\in [1\text{rig}-\text{lef}1$[]

0 $a_i=p_{e\text{rig}-\text{lef}-i},b_i=\text{dp}(v_e,i+\text{mid}+1)$00 O

$$9(e,j)\gets \sum p_{e k}\text{dp}(v_e,j+k)=\sum a_{\text{rig}-\text{lef}-k}b_{k+j-
\text{mid}-1}$$

00000 $\text{lef}=\text{rig}$00 00O $g(e,j)$ OO $\text{dp}(u_e, )0 000 O0OO0OOOO
00 $\text{dp}(u et+1\sim2t)$00 00000000

Oo0Do000O $0(mt\log™2 t)$[]

const int MAXN=55,MAXM= ,MAXT=2e4+5;
const double pi=acos(-1.0),Inf=1e9;
struct complex
double x,y;
complex(double x=0.0,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|[MAXT<<2];
int build(int k
int n,pos=0;
<<pos)<=K)pos++;
n=1<<pos;
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_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(flil,flrev|i ;
complex t1,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+1i
tl1=f k!, t2=cur*fk+il;
flkl=tl+t2,f[k+i|=t1-t2;
cur=cur*w;
type==-1) for(i,0,n
flil.x/=n;
complex t1l/MAXT<<3],t2/MAXT<<3];
struct Edge
int u,v;
double w;
edge MAXM | ;
int edge cnt;
double
dp [MAXN| [MAXT<<1],dp2|MAXM| [MAXT<<1],dis [MAXN]| [MAXN|,p ! MAXM]|  MAXT<<
void cal(int lef,int rig
int mid=lef+rig>>1;
_for(k,0,edge cnt
int nl=rig-lef,n2=rig-mid,n=build(nl+n2-2);
_for(i,0,n1)t1l[i].x=plk![nl-
il,t1[i].y=0.0; for(i,nl,n)tl[i|.x=t1l[i].y=0.0;
_for(i,0,n2)t2/1i|.x=dpledge k|.v|[i+mid+1],t2[i].y=0.0; for(i,n2,n)t2(i].x=

t2[i].y=0.0;
FFT(t1,n,1);FFT(t2,n,1);

_for(i,0,n)t1/il=t1[i/*t2[1i];

FFT(tl,n,-1);

_rep(i,lef,mid)dp2 k] i]+=tl[i+rig-lef-mid-

void cdq(int lef,int rig
int mid=lef+rig>>1;
lef==rig
_for(i,0,edge cnt

dpledge/i|.ul mid|/=min(dpledgeli|.ul mid]|,dp2/i]| mid|+edgeli].w);

I

cdg(mid+1,rig);
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cal(lef,rig);
cdg(lef,mid) ;

int main

int n=read _int(),m=edge cnt=read int(),t=read int();

double x=read int();

_rep(i,1,n) rep(j,1l,n)dis[i![j|=Inf;

_rep(i,l,n)dis[i][1]=0.0;

_for(i,0,m
edge/i|.u=read int(),edge(i|.v=read int(),edgeli]|.w=read int();
_rep(j,l,t)plil[jl=read int()/1le5;
dis/edgelil.ul|edgeli].v|=edgeli].w;

_rep(k,1,n) rep(i,1,n) rep(j,1,n
dis|[i|[jl=min(dis[i|[j!,dis|i]| k|/+dis k! [j]|);
_rep(i,0,t)dpin/[i/=0; rep(i,t+1,t<<l)dpin![i]|=x;
_for(i,1,n
_rep(j,0,t)dplil[j|=Inf;
_rep(j,t+l,t<<l)dp[i]l[j]=x+dis[i][n];
cal(0,t<<l);

cdq(o,t);
printf("%.10Lf",dp ;

’

Ooodn

00 p4238

goog

00 $f(x)$00 $f(x)f~{-1}(x)\equiv 1\pmod {x~n}$00 00 O 0O $O(n\log n)$[]

gooo

0000 $f(x)f 0™~ {-1}(x)\equiv 1\pmod {x~ {\Iceil \frac n2\rceil} }$0]

OO0 $f(x)f~{-1}(x)\equiv 1\pmod {x~n}$0 O O $f(x)f~{-1}(x)\equiv 1\pmod {x"{\lceil \frac
n2\rceil} }$[]

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

oooooooo $f~{-23(x)-2f~{-1}(x)f_ 0~ {-1}(x)+f_ 0" {-2}(x)\equiv O\pmod {x"~n}$[]
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DODO00 sfx)sgd $f~{-1}(x)\equiv f_07{-1}(x)(2-f(x)f_0"{-1}(x))\pmod {x"n}$[]
OO000D00000000000 $[x™0lfx)$000000oonooog $fix)soonoa
00 $f~{-1}(x)$ 00000 $\left([x~0If(x)\right)~{-1}$ 00O O

000000 $T(n)=T\left(\frac n2\right)+0(n\log n)$00 O $T(n)=0(n\log n)$[]
gobouooouogooooa

/1000
int temp|[MAXN<<2];
void polyinv(int *f,int *g,int n
n==
gl 0/=quick pow(f ,Mod-2),void();
ployinv(f,g, (n+l)>>1);
int m=build(n<<l);
_for(i,0,n)templ[il=f[i]; for(i,n,m)temp[i|=0;
NTT (temp,m,1);NTT(g,m,1);
_for(i,0,m)glil=(2-1LL*temp/i/*g/1i/%Mod)*gl i %Mod;
NTT(g,m,-1);
~_for(i,n,m)gli/=0;

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

nl>>=1;

14

_for(i,n,nl)glil|=0;

oot

00 p5277

gooo

00 $9(x)$00 $f~2(x)\equiv g(x)\pmod {x~n}$000 00 00O $0(n\log n)$
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0000 $f 07™2(x)\equiv g(x)\pmod {x™{\Iceil \frac n2\rceil}}$[]

000000 $\left(f 0™2(x)-g(x)\right)\equiv O\pmod {x~n}$[

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 $\left(\cfrac {f_0™2(x)+g(x)}{2f_072(x)}right) "2 \equiv g(x)\pmod {x~n}$[]

000 $f(x) \equiv \cfrac {f_072(x)+g(x)}{2f_072(x)} \equiv \cfrac {f_0(x)+f 0™ {-1}(x)g(x)}2\pmod
{x*n}$[]

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

00 $\text{BSGS}$ 00 $[x"0lg(x)$ 0000 O0O0OOOOOO $[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
flOl=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)|((i&1)<<(pos- ;
_for(i,0,n2)inv_f[i|=0;
ployinv(f,inv_f,nl);
_for(i,0,nl)templil=gli!; for(i,nl,n2)temp|i|=0;
NTT(inv f,n2,1);NTT(temp,n2,1);
_for(i,0,n2)temp[il=1LL*temp/i/*inv_f|i|%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)f[i]=0;
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Joogood

0 O p4a725
ogogo
00 $f)$000 $x n$ 0000 $\nf(x)$00 0 000 $0(n\log n)$[]
goto

$$\mathrm{d}(\In f(x))\equiv \frac {f*{\prime}(x)}{f(x) '\mathrm{d}x\pmod {x"n}$$
$$\In f(x)-\In f(0O)\equiv \int_0~x f~{\prime}(t)f~ {-1}(t)\mathrm{d}t\pmod {x~n}$$
Oo0ooooo $fo)=1so0o0o0oo0ood s\intf~{\prime}(x)f~{-1}(x)$ 0000 $0$0 00O O

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

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,1,n)fli-1]=1LL*f[i]|*i%Mod; for(i,n,m)f[i]=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[1/=1LL*f[1i-1]*quick pow(i,Mod-2)%Mod;

f[0]=0;
_for(i,n,m)f[i]=0;

OO0o0obodomd
oooo
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 $g(f 0(x))\equiv 0\pmod {x"{\Iceil \frac
n2\rceil} }$[

O $g(x)$0 $fOo(x)$000000O0

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


https://www.luogu.com.cn/problem/P4725
https://www.luogu.com.cn/problem/P4725

Last

update: 2020-2021:teams:legal_string:jxm2001:
2020/08/25 ooo_3

09:59

https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:legal_string:jxm2001:%E5%A4%9A%E9%A1%BI%E5%BC%8F_3&rev=1598320788

$$\sum_{i=0}"{\infty} \cfrac {9~ {(i) }(f_O(x)) }{i!}(f(x)-f_0(x))~i\equiv O\pmod {x"n}$$

000 $x™{\lceil \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

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

$$f(x)\equiv f_0(x)-\frac {g(f_0(x))}{g”{\prime}(f_0(x))}\pmod {x"n}$$
0000000 $fo(x)$ 00000 $y$0sg™{\prime}(f 0(x))=\cfrac {\partial g}{\partial y}(y,x)$[]

00 0O0[0%$9(f_0(x))=9g(y,x)=xy+x"2+x=\cfrac x{f_0(x)}+x"2+x$J%$g”" {\prime}(f_0(x))=\cfrac
{\partial g}{\partial y}(y,x)=-\cfrac x{y"~2}=-\cfrac x{f 072(x)}$[

Joogood

00 p4726

goog

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

gooo

000000000 $F(x)\equiv \exp f(x)\pmod {x~n}$00 O O $g(F(x))\equiv \In F(x)-f(x)\equiv
O\pmod {x"~n}s$[

$$F(x)\equiv F_0(x)-\frac {g(F_0(x))}{g” {\prime}(F_0(x)) H\equiv F_0(x)-\frac {\In F_0(x)-f(x)}{\frac
1{F_0(x)}}\equiv F_O0(x)\left(1+f(x)-\In F_0(x)\right)\pmod {x~n}$$

int ln g/MAXN<<2]|;
void polyexp(int *f,int *g,int n
gLoj=1;
int nl=2,n2=4,pos=2;
nl>>1)<n
_for(i,0,n1>>1)1n glil=gli]; for(i,nl>>1,n2)ln gli|=0;
ployln(ln g,nl);

In_g[0]=(1+f -ln g %Mod ;
_for(i,1,nl)ln glil=(fli]-ln gli])%Mod;
for(i,0,n2)rev[i]=(rev[i>>1]>>1)| ((1&1)<<(posS- ;

NTT(g,n2,1);NTT(ln g,n2,1);
_for(i,0,n2)glil=1LL*g[i]*ln gli]|%Mod;
NTT(g,n2,-1);

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

14

_for(i,n,nl)glil=0;

googoo

00 p5273
good
O0 $f(x)$00 0 $x™n$ 0O OO $F°k(x)$00 0 OO0 $0(n\log n)$[d
ooon

0000000000000 000DOO00ooo0ooooDoog $ix~0lfx)=1s00000000O
gobogooood

000000 $f(x)$0000000000 $atx™t$J00000 $a tx™t$pgu oo
$$f~k(x)\equiv a_t~kx™ {tk}\exp\left(k\In \frac{f(x)} {a_tx~t}right)\pmod {x~n}$$
O000O0$ksOO0D0oODooooooo $k\omod {p-1}$ 0O $k\bmod p$ O O 0O O

0000 $a t™k$ 00O $k\bmod {p-1}$00 O $k\In \cfrac{f(x)}{a_tx~t}$ O O $k\bmod p$[C 0 0O O
0000 $x™M{tk}$ 0O 00O $x™n$ 0000

int Un_ f[MAXN<<2]|;
void polypow(int *f,int n,int k1,int k2
LL pos=0,posv;
If 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/=0;
_for(i,n-pos,n)ln f[i]=0;
ployln(ln f,n);
_for(i,0,n)ln flil=1LL*ln f[i]*kl%Mod;
ployexp(ln f,f,n);
pos=pos*k2;posv=quick pow(posv,1lLL*k2* (Mod- 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;

o?°

Oooon

00 p4512
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00 $f(x),g(x)$00 O O $\text{deg}(f)=n\text{deg}(g)=m,n\gt m$[$O0(n\log n)$ 0 O O O $q(x),r(x)$
00 $$f(x)=q(x)g(x)+r(x)\left(\text{deg}(q)=n-m,\text{deg}(r)\lt m\right)$$

gooo

Oo00 $f~{R}(x)=x"{\text{deg}(f)}f(\frac 1x)$00 O $f~{R}(x)$ O $f(x)$ OO O OO OO OO
$O0(n)$ 00000

googgo

$$f(\frac 1x)=q(\frac 1x)g(\frac 1x)+r(\frac 1x)$$
000000000 $x™n$0
$$f~{R}(x)=a"{R}(x)g~ {R}(x)+x" {n-{\text{deg}(r)} }r*{R}(x)$$
00 $n-{\text{deg}(r)}\ge n-m+1$J0 O O

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

0000000000000 $q~{R})$J0 0 DO OO $q(x),r(x)$

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)templii/=fin-1-1;
_for(i,0,m) temp2/il=gim-1-1i];
ployinv(temp2,q,n-m+1);
int N=build(2*n-m-1);
NTT(q,N,1);NTT(templ,N,1);
_for(i,0,N)gqli/=1LL*q[i|*templ|i|%Mod;
NTT(q,N,-1);
_for(i,0,N)templi|=temp2/i]/=0;

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/ii=gli];
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[i]=(f[i]/+Mod-templ/ il )%Mod;
~for(i,0,N)templ|i|=temp2/1i/=0;

-
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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--;
Wn|1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;
Wnilg2 =1LL*Wn|1g2+ *Wn|lg2+ %Mod ;

int build(int k

int n,pos=0;
<<pos)<=K)pos++;
Nn=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/|i
swap(flil,flreviil]);
int t1,t2;

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

I'type
int div=quick pow(n,Mod-2);
_for(i,0,n)f[i/=(1LL*f[i]|*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;
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void Inv(const int *f,int *g,int n
static int temp[MAXN<<2];
_n== g/ 0/=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)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)*g1i/%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)r[i]=f[1i];

14

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

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

_for(i,0, m)rlil=glil; for(i,0, m)templil=qlil;
Mul(r, m,temp, m, m);
_for(i,0, m)rlil=(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[i]|*1i%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;
gLul=u;

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)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|;
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int pos=0,posv;
I'fpos |&&pos< n)pos++;
1LL*pos*k2>= n
_for(i,0, n)glil=0;

’

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

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

_for(i, n-pos, n)gii|=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--)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|;
== g/ 0l=quick pow(G,bsgs(3,f /2),void();
Sqrt(f,g,( n+l)>>1);
_for(i,(_n+l)>>1, n)g[i]=0;
~_for(i,0, n)templii/=f[il;
Inv(g,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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