
BASICS OF NUMBER THOERY

What is Number Theory? 

Notations:



BASICS OF MODULAR ARITHMETIC









https://codeforces.com/problemset/problem/981/H

https://codeforces.com/problemset/problem/616/E

// int ans = 0;
long long ans = 0;

for(int i = 0; i < N; ++i){

// ans += C[i];
ans = (ans + C[i]) % MOD;

}
printf("%d\n", ans % MOD);

long long ans1 = 0, ans2 = 0;
for(int i = 0; i < N; ++i){

ans1 = (ans1 + A[i] * B[i] * C[i] * D[i]) % MOD;

ans2 = (ans2 + A[i] - B[i] + C[i] - D[i]) % MOD;

}
printf("%d %d\n", ans1, ans2);

long long ans1 = 0, ans2 = 0;
for(int i = 0; i < N; ++i){

//ans1 = (ans1 + A[i] * B[i] * C[i] * D[i]) % MOD;
ans1 = (ans1 + (A[i] * B[i]) % MOD * (C[i] * D[i]) % MOD) % MOD;

//ans2 = (ans2 + A[i] - B[i] + C[i] - D[i]) % MOD;
ans2 = (ans2 + A[i] - B[i] + C[i] - D[i] + MOD * 2) % MOD;

}
printf("%d %d\n", ans1, ans2);

Assume 0 <= A[i], B[i], C[i], D[i] < MOD

int ans = 0;
for(int i = 0; i < N; ++i){

ans += C[i];

}
printf("%d\n", ans % MOD);

Example 2:

Example 1:

# NOTE:

- Use long longs
- Take Modulo at each step
- Take care of negative values
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PRIME NUMBERS:

Given a number n (assume n > 1) check if n is a prime or not PRIMALITY TESTING
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Lemma: Except 2 and 3, every prime p is either of the form (6k + 1) or (6k - 1)



PRIMALITY TESTING (contd.)

You will be given Q (Q <= 1,000,000) numbers in the range [2, 1000000] and you 
need to test whether each of given numbers is a prime



Sieve of Eratosthenes: 











Sieve of Eratosthenes (contd.): 



FERMAT'S LITTLE THEOREM









FAST (BINARY) EXPONENTIATION



https://www.codechef.com/NOV20A/problems/CHEFSSM

MODULAR INVERSE: FERMAT'S THEOREM REVISITED











APPLICATION IN COMBINATORICS









MATRIX EXPONENTIATION









PROBLEMS:

* https://codeforces.com/problemset/problem/577/A
* https://codeforces.com/problemset/problem/1051/B
* https://codeforces.com/problemset/problem/1325/A
* https://codeforces.com/problemset/problem/1149/A
* https://codeforces.com/problemset/problem/230/B
* https://codeforces.com/problemset/problem/1658/B
* https://codeforces.com/contest/1662/problem/H 


