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bool is_prime(int x)

{
if (x < 2) return false;
for (Gint i =2; 1 <=x/1d; 1 ++)
if (x %1 == 0)
return false;
return true;
}
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void divide(int x)

{
for (int i =2; 1 <=x/1d; 1 ++)
if (x % i == 0)
{
int s = 0;
while (x % i == 0) x /=1, s ++ ;
cout << i << ' ' << s << endl;
}
if (x > 1) cout << x << " ' << 1 << endl;
cout << endl;
}
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int primes[N], cnt; // primes[]Jf7f# i =4
bool st[N]; /7 StIXTAF X2 75 4 it

void get_primes(int n)

{

for (Gint i = 2; i <=n; i ++)

{
if (st[i]) continue;
primes[cnt ++ ] = 1;
for (int j =1 +1i; j <=n; j += 1)

st[j] = true;
}
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int primes[N], cnt; // primes[1Etk A &5
bool st[N]; // StIXIAEAEXRE T4 i
void get_primes(int n)
{
for (int i =2; 1 <=n; i ++ )
{
if (!st[i]) primes[cnt ++ ] = 1i;
for (int j = 0; primes[j] <=n / 1i; j ++ )
{
st[primes[j] * i] = true;
if (i % primes[j] == 0) break;
}
}
}
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vector<int> get_divisors(int x)
{
vector<int> res;
for (int i =1; i <=x/1i; 1 ++)
if (x %1 == 0)
{
res.push_back(i);
if (i !'= x / 1) res.push_back(x / i);
}
sort(res.begin(), res.end());
return res;
}
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SNER N =pT' *po’ * .. *p*

DEANEL (c1 + 1) x (ca + 1)*. .. x(cp + 1)

LIZAN: (O] + D1+ 4DT) F L F (DY + Dy + o+ DY)
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int gcd(int a, int b)
{

return b ? gcd(b, a % b) : a;
}
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1 dint phi(int x)

2 | {

3 int res = X;

4 for (int 1 =2; 1 <=x/1; 1 ++ )
5 if (x %1 == 0)

6 {

7 res=res /i * (i - 1);

8 while (x % i == 0) x /= 1;
g }
10 if (x > 1) res =res / x * (x - 1);
11
12 return res;
13}
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1 1int primes[N], cnt; // primes[]/ERTH %5

2 1int euler[N]; /[ AFREREA R R Bk E

3 bool st[N]; // stIxIAFfitixie 5B

4

5 void get_eulers(int n)

6 {

7 euler[1] = 1;

8 for (int i =2; 1 <=n; 1 ++ )

g {
10 if (Ist[iD)
11 {
12 primes[cnt ++ ] = 1i;
13 euler[i] =1 - 1;

14 }

15 for (int j = 0; primes[j] <=n / 1i; j ++ )
16 {

17 int t = primes[j] * 1i;

18 st[t] = true;

19 if (i % primes[j] == 0)

20 {

21 euler[t] = euler[i] * primes[j];
22 break;

23 }

24 euler[t] = euler[i] * (primes[j] - 1);
25 }

26 }

N
~
—
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K m* mod p, EHEIEZE Ologk).

int gmi(int m, int k, int p)

{
int res =1 % p, t =m;
while (k)
{
if (k&l) res = res * t % p;
t=1t*t%p;
k >>= 1;
}
return res;
3
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// RKx, y, ffiffax + by = gcd(a, b)
int exgcd(int a, int b, int &x, int &y)

{
if (1b)
{
x =1; y = 0;
return a;
}
int d = exgcd(b, a % b, y, X);
y -= (@/b) * x;
return d;
}

SHHIT — RIRE AcWing 883. BHRHTHE& LA

// a[N][N]/EHd ik
int gauss()
{
int ¢, r;
for (c =0, r=0; c <n; Cc ++ )
{
int t = r;
for (int i =r; i <n; i ++) // RELESERKIIT
if (fabs(a[il[c]) > fabs(a[tl[c]))
t=1;

if (fabs(a[t][c]) < eps) continue;

for (int i = ¢c; i <= n; i ++ ) swap(a[t][i], al[r][il]);

KT B 2 e T i

// XA R
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for (int i =n; i >=¢; i --) alr]l[il /= alr][c]; // BT E AL
ARl
for (Gint i =r + 1; i <n; i++) // P EEATR R H ATE 513 0
if (fabs(a[il[c]) > eps)
for (int j =n; j>=c; j--)
alil[j] -= alrl[j] * al[illc];
r++ ;
}
if (r < n)
{
for Gint i =r; i <n; i ++ )
if (fabs(a[il[n]) > eps)
return 2; // TR
return 1; // AT 24 M
}
for (inti=n-1; i >=0; 1 --)

for (int j =1+ 1; j <n; j++)

ali][n] -= a[i]l[3] * al[jlln];

return 0; // HME—fi#
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// clallb] FirMai3ERikb AT 4
for (int i = 0; i < N; 1 ++ )

for (int j =0; j <=1; J ++)

if (13) c[il[j] = 1;
else c[il[j] = Cc[i - 11[j] + c[i - 11[F - 11> % mod;

B FRLIEFETRI B ARAEE —— RHRE AcWing 886. REASH 11
BT A M FREURRIRE factIN],  LARFrE M SREMRATIE Tinfact[N]
SNEREVMRAVELR RN, ATLARES/INEEKIETT

int gmiCint a, int k, int p) // BRI

{

int res = 1;

while (k)

{
if (k & 1) res = (LL)res * a % p;
a=(La * a % p;
k >>= 1;

}

return res;
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13 // TALERR IR A BB Fe s oo 1 R 2k
14  fact[0] = infact[0] = 1;

15 for (int i =1; 9 < N; i ++ )

16  {

17 fact[i] = (LL)fact[i - 1] * i % mod;

18 infact[i] = (LL)infact[i - 1] * gmi(i, mod - 2, mod) % mod;
19 |}

LucasiEIE — &R AcWing 887. RESEL I
GPRTEL M THEEREHl <=m <=n, f:

Cn,m)=Cn% p,m%p)*C(n/p, m/p)(mod p)

1 dnt gmi(int a, int k, int p) // BPEEEAMENR

2 | {

3 int res = 1 % p;

4 while (k)

5 {

6 if (k & 1) res = (LL)res * a % p;

7 a=(La * a % p;

8 k >>= 1;

g }
10 return res;
11 3}
12
13  dnt c(Cint a, int b, int p) // iEdEMHRAEGEC(a, b)
14 {
15 if (a < b) return 0;
16
17 LL x =1, y =1; // xz&hT1, yeihbk
18 for (int i =a, j=1; j <=b; i --, j ++ )
19 {
20 x = (L)X * i % p;
21 =L y * J%p;
22 }
23
24 return x * (LL)gmiCy, p - 2, p) % p;
25 | }
26
27 dint lucas(LL a, LL b, int p)
28  {
29 if (a < p & b < p) return c(a, b, p);
30 return (LL)C(a % p, b % p, p) * Tucas(a / p, b / p, p) % p;
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SENFEKRBASHNESLE, MIENENRIREET, DRRESNISRTA:
1. AR IS EERARTE R
2,813 C(a,b) = a!/b!/(a — b)XA A 2R H & R F IR AL
nIthpHIEUER /p + n/p? + n/p+. ..
3. AiEBERAIGFERETFETR

1 int primes[N], cnt; // TRk R %

2 int sum[N]; /] AR TRE

3 bool st[N]; [/ AR BUR TS T I

4

5 void get_primes(int n) [/ BRIETEE R R
6 {

7 for (int i =2; 1 <=n; i ++ )

8 {

9 if (!st[i]) primes[cnt ++ ] = 1i;
10 for (int j = 0; primes[j] <= n / i; j ++ )
11 {

12 st[primes[j] * i] = true;

13 if (i % primes[j] == 0) break;
14 }

15 }

16  }

17

18 1dint get(int n, int p) // Rn! FRE
19 {

20 int res = 0;

21 while (n)

22 {

23 res += n / p;

24 n /= p;

25 }

26 return res;

27}

28

29 vector<int> mul(vector<int> a, int b) // TR TR AR
30 {

31 vector<int> c;

32 int t = 0;

33 for (int i = 0; 1 < a.sizeQ); i ++ )
34 {

35 t += ali] * b;

36 c.push_back(t % 10);

37 t /= 10;

38 }

39

40 while (t)

41 {

42 c.push_back(t % 10);
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43 t /= 10;

44 }

45

46 return c;

47

48 | }

49

50 get_primes(a); // TALERIEHE PN AL

51

52 for (int i = 0; i < cnt; i ++ ) // SREAN R B ik
53 {

54 int p = primes[i];

55 sum[i] = get(a, p) - get(b, p) - get(a - b, p);
56 | }

57

58 vector<int> res;

59 res.push_back(1l);

60

61 for (int i =0; i < cnt; i ++ ) // FERE et B o R - A 3fe
62 for (int j = 0; j < sum[il; j ++ )

63 res = mul(res, primes[i]);
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M EES : Cat(n) = C(2n,n)/(n+ 1)
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3. REEATEIRIIERFIA,;
MFRZBFE S — B EFERL

NIMIBZETAFEGI R, BREREHSSER, tLEE, MARATFHGE . EAEHZHITS
DRIRBEERFNE T, MRAEHIRER, NHESME2MFMS3.

AREE

BLE—NEELETE, BPE—ME—RER, TERIEE—HKET. REnEMTXIEFG
BRDHTEH, BRALBH—E, TEBNEAR. &R B RE .

- PR FEGHEE L NBRE Y. BFGiER, B8 BREREFHN— TR, HR
NEBNBERBES X THNEBEIAN T BEES L.

Mexiz&
BSFR MRS . € Xmex(S) AR AR T & SH R/ EUOBSIZE, /.
mex(S) = minz, z|B T HAY, HaAETS

SGERY
FEA [ EIES, XT AT e, WA RKIEHRFA L, 20 BEY Ky, yo, -0 Yks E
MSG(x) N RN Hy1, Y2, - - - YuISGRBUER RINES HHITmex (S)BH MR, H.
SG(z) = mex(SG(y1), SG(y2),---,SG(yx))
KAt BEANEREFRGHISGEREERTE X ABREFRRSHISGREE, BISG(G) = SG(s),

BREFEAIF] —— 18IRE AcWing 893. &2&-Nimiifk
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Gi» HEG LAT8 0. GHARNAREITKRG, G, . . ., G AL
A 1 B R AN B S G R BUE S T e 08 B8 TR S G e B ) 57 A, Bl

SG(G) = SG(G1) A SG(G) M ... A SG(G 1)
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