Number theory-->Modular arithmetic-->modular congruence [#E[E]REAHHE K]

1) If ais congruent to b modulo m, then you write a=b(mod m). that is that a and b leave the
same remainder when they are divided by m. [a,b 331& m E%, i2fF a=b(mod m), 2
a,b # m pRFREVER]

2) Let m be a positive integer. If a and b are integers, then a is congruent to b modulo
m if m|(a-b). [ af1b 2%, m ZIEEH, R m|(a-b), A, a=b(mod m)]

3) If a,beZ, then a = b(mod m) for some positive integer m if and only if there exists
an integer k such that a=b+km. [a,b 2%, m 2EFEE#, a = b(mod m) = a=b+km]

4) If a = b(mod m) and b = ¢(mod m), then a = c(mod m) [E&REE L]

5) Leta, b, ¢, d, m, n€Z and m, n>0, with a = b(mod m) and ¢ = d(mod m). then:

atc = b+xd(mod m)

ac = bd(mod m)
ka = kb(mod m)
a” = b"(mod m)

6) Fermat’s little theorem states that, if p is a prime number and a is any number not
divisible by p,then a®' = 1(mod p) and a” = a(mod p) . [ZS/NE: R p 2FEH, pf a,
B4, o' = 1(mod p) Fl o = a(mod p)]

7) A multiplicative inverse of a modulo m is an integer p that satisfies ap =1(mod m)
the multiplicative inverse exists if and only if gcd(a,m)=1 [205R gcd(a,m)=1 F1 ap =1(mod
m), p 2 a RS ]

8) If a and b are positive integers and p is a prime number with p4 q, then a®? is a
multiplicative inverse of a modulo p and the solution to the equatio ax = b(mod p) is
given by x = a”?b(mod p) [p 2FEZL, pt o, o"* 2 a EIREY, ax = b(mod p)iEE x =
a”?b(mod p)]

9) Let q, b, meZ, with m>0 and gcd(a,m)=d

If df b then the equation ax = b(mod p) has no solutions.
If d | b then the equation ax = b(mod p) has d solutions in the set of least residues
modulo m. [4158R d | b, M5FE ax = b(mod p)ER/IMERISEHS d ME)

10) If ka = kb(mod m) and gcd(k,m)=1 then a = b(mod m)

If ka = kb(mod m) and gcd(k,m)=d then a = b(mod m/d)



