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Abstract

Short snippets to solve some specific problems.
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How to calculate a® modm in O(logb) time:

int64_t fast_pow(int64_t a, int64_t b, int64_t m) {

int64d_t r = 1;
for (; b; b>=1, a=a * a % m)
if (b & 1)
r=r1r % a’% m;
return t;

How to modulate the number of large combinations

Use Lucas’s theorem.

d
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m m mod p m/p 0

int64_t Lucas(int64_t n, int64_t m) {
returnm == 07 1 : C(n % p, m % p) * Lucas(n / p, m / p) % p;
}

How to calculate multiplicative inverse (mod n):
If n is a prime

a'=ad""? modn

int64_t inv(int64_t x, int64_t p) { return fast_pow(x, p, p - 2); }

If n is not a prime

_1:

a*a 1 modn=axa ‘—nx*xt=1

So we can use extended ged to solve it.

void exgcd(int64_t a, int64_t b, int64_t &x, int64_t &y)

{b==07(x=1, y=0) : (exgcd(b, a % b, y, x), y—=x* (a/ b)); }
int64_t inv(int64_t a, int64_t n) {

int64_t x, y;

exgcd(a, n, x, y);

return x - ((x - n + 1) / n) * n;
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