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0000000 $\begin{bmatrix}n\\ k\end{bmatrix}$ 00O $n$ 0O OO OO0 $m$ OO OO OO
0

oo
$$\begin{bmatrix}n\\ k\end{bmatrix}=\begin{bmatrix}n-1\\

k-1\end{bmatrix} +(n-1)\begin{bmatrix}n-1\\ k\end{bmatrix}$$

0000000 $n$0 00000000000 0O00OD0ODO00O0ODO0O0OO0 $n-1$00

ggd

$$x "~ {\overline n}=\sum_{i=0}"n \begin{bmatrix}n\\ i\end{bmatrix}x"~i$$
00 $x~{\overlinen}$ 000000
gooooooo

$$x™ {\overline {n+1}}=x"{\overline n}(x+n)=(x+n)\sum_{i=0}~n \begin{bmatrix}n\\
i\end{bmatrix}x~i=\sum_{i=0}"{n+1} \left(\begin{bmatrix}n\\
i-1\end{bmatrix}+n\begin{bmatrix}n\\ i\end{bmatrix}\right)x~i=\sum_{i=0}"{n+1}
\begin{bmatrix}n+1\\ \end{bmatrix}x~i$$

gogd

$$x”™ {\underline n}=\sum_{i=0}"n \begin{bmatrix}n\\ \end{bmatrix}(-1) "~ {n-i}x"~i$$

00 $x~{\underlinen}$ 000000

goooooon

$$x™ {\underline {n+1}}=x"{\underline n}(x-n)=(x-n)\sum_{i=0} ~n \begin{bmatrix}n\\
i\end{bmatrix}(-1)"~ {n-i}x~i=\sum_{i=0}"~{n+1} \left(-\begin{bmatrix}n\\ i-1\end{bmatrix}-

n\begin{bmatrix}n\\ i\end{bmatrix}\right)(-1)~ {n-i}x~i=\sum_{i=0}"~{n+1} \begin{bmatrix}n+1\\
i\end{bmatrix}(-1)~{n+1-i}x"i$$

gd
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0 0 p5408
$$\begin{bmatrix}n\\ i\end{bmatrix}(0\le i\le n)$$

Oo00oOoooood $x~{\overlinen}$0 000 $0(n)s 0 OO $x~{\overline
{n+1}}=(x+n)x"{\overline n}$[]

oooooono $x™{\overline {2n}}$00 $x~{\overline {2n}}=x"{\overline n}(x+n)” {\overline
n}$00 $x~{\overline n}=\sum {i=0}"na_ix™i$00 O O

$$(x+n)” {\overline n}=\sum_{i=0}"n a_i(x+n)"~i=\sum _{i=0}"n a_i\sum_{j=0}"i{i\choose j}n" {i-
ix~j=\sum_{j=0}"n x"j\sum_{i=j}"n a_i{i\choose j}n"{i-j}$$

goboaonoo

$$\sum_{j=03}"n x"~j\sum_{i=j}~n a_i{i\choose j}n"{i-j}x~j=\sum_{j=0}"n \frac
{X7jHij'N\sum_{i=j}"~n a_ii\frac {n" {i-j} }{(i-))!}=\sum_{j=0}~n\frac {x~j}{j'}\sum_{i=0}"~{n-j}
a_{i+j}(i+j)"\frac {n"i}{i'}$$

O $b_i=a_iil,c_i=\cfrac {n"~{n-i} H{(n-)'}$00 O O

$$\sum_{j=0}"n\frac {x"j}{j'\sum_{i=0}"{n-j} a_{i+j}(i+j)"\frac {n"i}{i'}=\sum_{j=0}"n \frac
{x7HjNsum_{i=0}"{n-j} b_{i+j}c_{n-i}$$

0000 $0(n\log n)$ OO0 $(x+n)~{\overline n}$J0 0O $x~{\overlinen}$ 0000 $0O(n\log n)$
OO0 $x~{\overline {2n}}$[]

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

const int MAXN=1<<18,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":

14

ans;

namespace Poly
const int G=3;

int rev[MAXN<<2]1,Wn ;
void init
int m=Mod-1,192=0;
m%2==0)m>>=1, 1g2++;
Wn|1g2 =quick pow(G,m);
Wn|1g2 =quick pow(Wn|1g2 ,Mod-2);
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192
m<<=1,192--;
Wnilg2 =1LL*Wn| 1g2+ *Wn | lg2+ %Mod ;
Wn|lg2 =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[lg2+1][typel;
int j=0;j<n;j+=(1i<<
int cur=1;
_for(k,j,j+i
tl1=f k], t2=1LL*cur*f [ k+il%Mod;
flkl=(tl+t2)%Mod, f[k+il=(t1l-t2)%Mod;
cur=1lLL*cur*w%sMod;

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

int fIMAXN!,g/MAXN!,h[MAXN|,frac/ MAXN|,invfrac/MAXN|,h pown MAXN/;
void Add(int n
int i=n;i>=0;i--
fli+l|=(f[i]+1LL*f[i+1]*n)%Mod;

void Mul(int n
_rep(i,0,n)glil=1LL*f[i|*frac|i|%Mod;
pown [0 ]|=1;
_rep(i,1,n)pown[i|=1LL*pown|i-1]|*n%Mod;
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_rep(i,0,n)h[il=1LL*pown/n-i/*invfrac|/n-1i/%Mod;
Poly::Mul(g,n+1,h,n+1);
~rep(i,0,n)gli/=1LL*g!n+i|*invfrac|i|%Mod;
Poly::Mul(f,n+1,g,n+1);

int main

Poly::init();
int n=read int(),pos=18,cur=1;
n<(l<<pos) )pos--;
f =0,f[1]=1, frac =1;
_rep(i,l,n)frac/i|=1LL*frac|i-1]*i%Mod;
invfrac/n|=quick pow(fracin!,Mod-2);
int i=n;i;i--)invfrac/i-1|=1LL*invfrac|i]|*i%Mod;
pos - -
Mul(cur);
cur<<=1l;
n>>pos )&
Add(cur);
cur|=1;

_rep(i,0,n
space(fli]);

?

0000000 $\cdot$O

0 0 p5409
$$\begin{bmatrix}i\\ k\end{bmatrix}(0\le i\le n)$$
0000000000000 $\text{EGF}$J0 $F(x)=\sum_{i=1}"~{\infty} (i-1)\cfrac {x~i}{i!}$0

00 $k$ 0O 000 $\text{EGF}$ O $\cfrac {F k(x)}{k'}$00 O $\text{Exp}$ O $\text{Ln}$ O O
$O(n\logn)$ O OO

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;
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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++;
Wn|1g2 =quick pow(G,m);
Wnilg2 =quick pow(Wn|1g2 ,Mod-2);
192
m<<=1,192--;
Wni1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;
Wni1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;

int build(int k

int n,pos=0;
<<pos)<=Kk)pos++;

n=1<<pos;

_for(i,0,n)rev(i]=(rev[i>>1]>>1)| ((i&1)<<(posS- ;
n;

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

Itype
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);
_for(i,0,n)fli|=1LL*f[i]*g[1/%Mod;
NTT(f,n, false);
xmod) for(i,xmod,n)f|i]|=0;

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

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)glil=(2-1LL*temp/i|*g[i|%Mod)*g/1i/%Mod;

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

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

Inv(f,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--)gl1/=1LL*g[i-1]/*quick pow(i,Mod-
gLuI=0;

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)gli]=0;
Ln(g, temp, n);
temp [0 ]=(1+f -temp %Mod ;
_for(i,1, n)temp(i|=(fli|-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)templi|=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;

fIMAXN<<2|,g[MAXN<<2 |, frac/MAXN<<1|,invfrac MAXN<<1];

%Mod ;

.
’
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int main
Poly::init();
int n=read int(),k=read int();
frac[0]=1;

~rep(i,1,n)fraclil=1LL*fracli-1]|*i%Mod;
invfrac/n|=quick pow(fracin!,Mod-2);

int i=n;i;i--)invfrac|[i-1|=1LL*invfrac|i]|*i%Mod;
_rep(i,1,n)flil=1LL*frac/i-1/*invfrac/|i|%Mod;
Poly::Pow(f,g,n+1,k,k);
_rep(i,0,n)gli/=1LL*g/i/*frac/i|%Mod*invfrac|k %Mod;
_rep(i,0,n)spacel(glil);

.
1

Jgoogood

gd

OO0O0D0O000 $\begin{Bmatrix}n\\ k\end{Bmatrix}$ 000 $n$ 00000000 $m$ OO Od
oogao

gogd

$$\begin{Bmatrix}n\\ k\end{Bmatrix}=\begin{Bmatrix}n-1\\
k-1\end{Bmatrix}+k\begin{Bmatrix}n-1\\ k\end{Bmatrix}$$

0000000 $n$C000D00C000DOOCO000DOODO0O00ODOO0O0ODOODOO $k$00

god

$$x~n=\sum_{i=0}"n \begin{Bmatrix}n\\ i\end{Bmatrix}(-1)~{n-i}x”~ {\overline i} $$
00 $x~{\overlinei}$ 000000

gooogooo

$$x~ {n+1}=x\sum_{i=0}"n \begin{Bmatrix}n\\ i\end{Bmatrix}(-1)" {n-i}x " {\overline
i}=\sum_{i=0}"n \begin{Bmatrix}n\\ i\end{Bmatrix}(-1) "~ {n-i}\left(x~ {\overline {i+1}}-

ix~{\overline i}\right)=\sum_{i=0}"{n+1} \begin{Bmatrix}n+1\\ i\end{Bmatrix}(-1)"~{n+1-
i}x~{\overline i}$$

goad

$$x~n=\sum_{i=0}"n \begin{Bmatrix}n\\ i\end{Bmatrix}x~ {\underline i} $$
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00 $x™{\underlinei}$ 00000
gooooooo

$$x™{n+1}=x\sum_{i=0}"n \begin{Bmatrix}n\\ i\end{Bmatrix}x” {\underline i}=\sum_{i=0}"n
\begin{Bmatrix}n\\ i\end{Bmatrix}\left(x ™ {\underline {i+1}}+ix" {\underline
iH\right)=\sum_{i=0}"~{n+1} \begin{Bmatrix}n+1\\ i\end{Bmatrix}x”~ {\underline i}$$

gd

0000000 $\cdot$D

0 0 p5395
$$\begin{Bmatrix}n\\ i\end{Bmatrix}(0\le i\le n)$$

000 $n$ 0000 $k$ 00000 $k™n$ 000000 $$s0000O0O00O0O0O0O0O $il{k\choose
i*\begin{Bmatrix}n\\ i\end{Bmatrix}$

00 $k~n=\sum_{i=0}"k i'{k\choose i}\begin{Bmatrix}n\\ i\end{Bmatrix} $[J0
$f(i)=i"n,g(i)=i"\begin{Bmatrix}n\\ \end{Bmatrix}$00 O O $f(k)=\sum_{i=0}"k {k\choose i}qg(i)$[]
ooooonon

$$k!\begin{Bmatrix}n\\ k\end{Bmatrix}=\sum_{i=0} "k (-1)~{k-i}{k\choose i}i~n=kI\sum_{i=0} "k
\cfrac{(-1) " {k-i} }{(k-i)'}\cfrac{i*n}{i!}$$

OO0 $0(nllogn)$ 00000

const int MAXN=2e5+5,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;

namespace Poly
const int G=3;
int rev|[MAXN<<2],Wn ;
void init
int m=Mod-1,192=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--;
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Wni1lg2 =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)|((1&1)<<(pos-
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=0;i<n;i<<=1,1g2++
int w=Wn[1g2+1][type]l;
int j=0;j<n;j+=(i<<
int cur=1;
_for(k,j,j+i
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;

Itype

int div=quick pow(n,Mod-

_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)fli/=0; for(i, m,n)gli

NTT f,n,true);NTT(g,n,true);

for(i,0,n)fl1i/=1LL*f[i|*g[1]%Mod;

NTT f,n,false);

xmod) for(i,xmod,n)f[i]|=0;

’

’

int f[MAXN<<2],g/MAXN<<2|,frac[MAXN|,invfrac|[MAXN|;

int main
Poly::init();
int n=read_int();
frac[0]=1;
_rep(i,l,n)frac/i|=1LL*frac|i-1]*i%Mod;
invfrac/n|=quick pow(fracin!,Mod-2);
int i=n;i;i--)invfrac/i-1|=1LL*invfrac|i]|*i%Mod;

_rep(i,0,n

flil=1LL*quick pow(i,n)*invfrac|i|%Mod;
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i&1)gli|=1LL*(Mod-1)*invfrac| i %Mod;
g/il=invfrac/i];

Poly::Mul(f,n+1,g,n+1);
_rep(i,0,n)space(flil);

1

0000000 $\cdot$D

00 p5396
$$\begin{bmatrix}i\\ k\end{bmatrix}(0\le i\le n)$$
0000000000000 0 $\text{EGF}$00 $F(x)=\sum_{i=1}"~{\infty} \cfrac {x~i}{i'}$[]

00 $k$ 000000 $\text{EGF}$ O $\cfrac {F~k(x)}{k!}$00 O $\text{Exp}$ O $\text{Ln}$ O
O $O(n\logn)$ O OO

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;

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++;
Wn|1g2 =quick pow(G,m);
Wn|1g2 =quick pow(Wn|1g2 ,Mod-2);
192
m<<=1,192--;
Wnilg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;
Wni1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;

int build(int k
int n,pos=0;
<<pos)<=Kk)pos++;
Nn=1<<pos;
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_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=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
t1=f[k],t2=1LL*cur*f [ k+i]%Mod;
flkl=(t1+t2)%Mod, f[k+i|=(t1l-t2)%Mod;
cur=1LL*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;

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, nitemp[i/=fiil; 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 Ln(const int *f,int *g,int n
static int temp[MAXN<<2];

Inv(f,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-

g[0]=0;

%Mod ;
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void Exp(const int *f,int *g,int n
static int temp|MAXN<<2]|;
n== g =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];
int pos=0,posv;
I'flpos |&&pos< n)pos++;
1LL*pos*k2>= n
_for(i,0, n)g[i]=0;

.
’

posv=quick pow(f/pos|,Mod-2);

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

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

Ln(g,temp, n);

_for(i,0, n)templi|=1LL*temp|i|*kl%Mod;

Exp(temp,g, n);

pos=pos*k2,posv=quick pow(posv,1lLL*k2* (Mod-2)%(Mod- ;
int i= n-1;i>=pos;i--)glil/=1LL*g/i-pos|*posvsMod;

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

int fIMAXN<<2|,g[MAXN<<2|,frac/MAXN<<1|,invfrac|MAXN<<1];

int main
Poly::init();
int n=read int(),k=read int();
frac[0]=1;

~rep(i,1,n)frac/il=1LL*fracli-1]|*i%Mod;
invfrac/n|=quick pow(fracin!,Mod-2);

int i=n;i;i--)invfrac/i-1]=1LL*invfrac|i]*i%Mod;
_rep(i,1,n)fli|=invfracii/;
Poly::Pow(f,g,n+1,k,k);
_rep(i,0,n)gli/=1LL*g!i/*frac/i|%Mod*invfrac| k! %Mod;
_rep(i,0,n)spacel(glil);

’
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