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int f(int x,int n)
}
if (n==0)
return 1;
int p=f(x,n/2);
if (n%2)
return p*p*x;
return p*p;
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int f(int x,int n)
{
vector<int>bt;
while (n)
{
bt.push back(n%2);
n/=2;
}
int ret=1;
for(int i=bt.size()-1;1i>=0;i--)
if (bt [1]==0)
ret*=ret;
else
ret*=ret*x;
return ret;
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RECURSIVE-DFT (a.n)

1 ifn=1

2 then return a

3wy (_-:“'Qv_f

4 w+1

5 alll (ag,ag, ..., (p—2)

6 alll — (a1,as, ..., (p—1)

7 a « Recursive-DFT(al’, 2)
8 alY! « Recursive-DFT(al', 2)
9 fork=0tos—1do

10 g — ay) + wal!

11 rzk+n — uj[,?] wFIE]

12 W ¢ Wy

13 return (ap,aq,..., ap_1)
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#include<bits/stdc++.h>
using namespace std;

typedef vector<int> VI;
double PI = acos(0) * 2;

class complex
{
public:
double a, b;
complex () {a = 0.0; b = 0.0;}
complex (double na, double nb) {a = na; b = nb;}
const complex operator+ (const complex &c) const
{return complex(a + c.a, b + c.b);}
const complex operator- (const complex &c) const
{return complex(a - c.a, b - c.b);}
const complex operator* (const complex &c) const
{return complex(a*c.a - b*c.b, a*c.b + b*c.a);}
double magnitude () {return sqgrt(a*atb*b);}
void print () {printf("(%.3f %.3f)\n", a, b);}
}i

class FFT

{

public:
vector<complex> data;
vector<complex> roots;
VI rev;
int s, n;

void setSize (int ns)
{
S = ns;
n = (1l << s8);
int i, Jj;
rev = VI (n);
data = vector<complex> (n);

roots = vector<complex> (n+l);
for (1 = 0; 1 < n; i++)
for (3 0; jJ < s; J++)
if ((1 & (1 << 3)) !'=0)
rev[i] += (1 << (s-3-1));
roots[0] = complex(1l, 0);
complex mult = complex(cos (2*PI/n), sin(2*PI/n));
for (1 = 1; 1 <= n; i++)
roots[i] = roots[i-1] * mult;
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void bitReverse (vector<complex> &array)
{

vector<complex> temp (n) ;

int 1i;
for (1 = 0; 1 < n; i++)
temp[i] = arraylrev[i]];
for (1 = 0; 1 < n; i++)
array[i] = templ[i];
}
void transform(bool inverse = false)

{
bitReverse (data) ;
int 1, 3, k;

for (1 = 1; 1 <= s; i++) {
int m = (1 << 1), md2 =m / 2;
int start = 0, increment = (1 << (s-1));
if (inverse) {

start = n;

increment *= -1;

}
complex t, u;
for (k = 0; k < n; k += m) {
int index = start;
for (3 = k; J < md2+k; Jj++) {
t = roots[index] * datal[j+md2];
index += increment;
data[j+md2] = datal[]] - t;
data[j] = datalj] + t;

}
if (inverse
for (i =
data[i].a
datal[i].b
}
}

static VI convolution (VI &a, VI &b)
{

int alen = a.size(), blen = b.size();

int resn = alen + blen - 1; // size of the resulting
array

int s = 0, i;

while ((1 << s) < resn) s++; // n = 2"s

int n =1

<< s; // round up the the nearest power of two

FFT pga, pgb;
pga.setSize(s); // fill and transform first array
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for (i = 0; 1 < alen; i++) pga.datal[i] = complex(alil],

0);

for (1 = alen; i < n; 1i++) pga.datal[i] = complex (0,
0);

pga.transform() ;

pgb.setSize(s); // fill and transform second array

for (1 = 0; 1 < blen; i++) pgb.datal[i] =
complex(b[i], 0);

for (i = blen; i < n; 1i++) pgb.data[i] = complex (0,
0);

pgb.transform() ;

for (1 = 0; 1 < n; i++) pga.data[i] = pga.datal[i] *
pgb.datali];

pga.transform(true); // inverse transform

VI result = VI (resn); // round to nearest integer

for (1 = 0; 1 < resn; 1i++) result[i] = (int)
(pga.datal[i]l.a + 0.5);

int actualSize = resn - 1; // find proper size of
array
while (result[actualSize] == 0)
actualSize--;
if (actualSize < 0) actualSize = 0;
result.resize (actualSize+1);
return result;

VI a = VI (10);
for (int i = 0; i < 10; i++)
ali] = (1+1)*(i+1);
VI b = FFT::convolution(a, a);
/* 1 8 34 104 259 560 1092 1968 3333
5368 8052 11120 14259 17104 19234 20168 19361 16200
10000*/
for (int 1 = 0; i < b.size(); i++)

printf("%d ", bl[i]);
return O;

oy (o0 90 Olet A cnl gl dlom wix G olpo Jels Jag.lﬂ‘ FFT &5k ool 4 oy

NTT 3,0

oles oo (e 3 [ NTT o 5 SLL s (1
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#include<iostream>
#include<cstdio>
#include<vector>
#include<cmath>

using namespace std;

typedef vector<int> VI;

double PI = acos(0) * 2;

class complex

{

public:
double a, b;
complex () {a = 0.0; b = 0.0;}
complex (double na, double nb) {a = na; b = nb;}
const complex operator+ (const complex &c) const
{return complex(a + c.a, b + c.b);}
const complex operator-(const complex &c) const
{return complex(a - c.a, b - c.b);}
const complex operator* (const complex &c) const
{return complex(a*c.a - b*c.b, a*c.b + b*c.a);}
double magnitude () {return sqgrt(a*atb*b);}

void print () {printf("(%.3f %.3f)\n", a, b);}

class FFT

{
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public:

vector<complex> data;

vector<complex> roots;

VI rev;

int s, n;

volid setSize (int ns)

{

n (1 << 8);
int 1, J;
rev = VI(n);
data = vector<complex> (n);
roots = vector<complex> (n+l);
for (1 = 0; 1 < n; i++)
for (J = 0; j < s; J++)
if ((1 & (1 << 3)) !'= 0)

rev[i] += (1 << (s-3-1));

roots[0] = complex(1l, 0);
complex mult = complex(cos (2*PI/n),
for (1 = 1; i <= n; 1i++)

roots[i] = roots[i-1] * mult;

sin (2*PI/n)) ;

void bitReverse (vector<complex> &array)

{

vector<complex> temp (n) ;
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int 1i;

for (1 = 0; 1 < n; 1i++)
temp[i] = arraylrevI[i]];
for (1 = 0; 1 < n; 1i++)
array[i] = temp[i];
}
void transform(bool inverse = false)

{
bitReverse (data);
int 1, 3, k;
for (1 = 1; i <= s; i++) {
int m = (1 << 1), md2 =m / 2;
int start = 0, increment = (1 << (s-1));
if (inverse) {
start = n;
increment *= -1;
}
complex t, u;
for (k = 0; k < n; k +=m) {
int index = start;
for (J = k; j < md2+k; j++) |
t = roots[index] * datal[j+md2];
index += increment;
data[j+md2] = datal[j] - t;

data[]j] = datalj] + t;
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}
if (inverse)
for (i = 0; i < n; i++) {
datal[il.a /= n;
data[i].b /= n;

}

static VI convolution (VI &a, VI &b)

{

int alen a.size(), blen = b.size();

int resn = alen + blen - 1; // size of the resulting

array

int s = 0, 1i;

while ((1 << s) < resn) s++; // n = 2"s

int n = 1 << s; // round up the the nearest power of two
FFT pga, pgb;

pga.setSize(s); // fill and transform first array

for (i 0; i < alen; i++) pga.data[i] = complex(alil,

for (i alen; i < n; i++) pga.datal[i] = complex (0,

pga.transform() ;

pgb.setSize(s); // fill and transform second array

for (1 = 0; 1 < blen; i++) pgb.data[i] =

complex (b[i], 0);
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pgb

for (i = blen; i < n; i++) pgb.data[i] = complex (0,

pgb.transform() ;

for (i = 0; 1 < n; i++) pga.datal[i] = pga.datali] *

.datali]l;

pga.transform(true); // inverse transform
VI result = VI (resn); // round to nearest integer

for (1 = 0; 1 < resn; 1i++) result[i] = (int)

(pga.datal[i]l.a + 0.5);

int actualSize = resn - 1; // find proper size of

array

}s

while (result[actualSize] == 0)
actualSize--;

if (actualSize < 0) actualSize = 0;

result.resize (actualSize+l);

return result;

vector<int> f,mul,bt;

int
int

{

n, k;

main ()

cin>>n>>k;

for (int i=0;i<n;i++)

{
int x;
scanf ("%d", &x) ;

for (int j=f.size();j<=x;Jj++)
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f.push back(0);
fx]=1;
}
mul.push back(1l);
while (k)
{
bt.push back (ké&l);
k>>=1;
}
for (int i=bt.size()-1;i>=0;i--)
{
// cout<<bt[i]<<" ";
mul=FFT: :convolution (mul,mul) ;
if(bt[i])
mul=FFT: :convolution (mul, f);
for(int i=0;i<mul.size () ;i++)
if(mulfil])
mul[i]=1;
}
for (int i=0;i<mul.size();i++)
if(mulfil])
printf("%d ",1i);

return 0;
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