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Find the remainder when 7% is divided by 11.
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Prove that if p 4 a and r = s modé) — 1) then a" = a°
mod p.
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Theorem (Chinese Remainder Theorem (CRT)). If
ged(my, me) = 1, then for any choice of integers a1 and
as, there exists a solution to the simultaneous congru-
ences

n = a; (mod m)
n = ag (mod my)

Moreover, if n = ng is one integer solution, then the
complete solution is n = ng (mod mims).

Theorem (Generalized CRT (GCRT)). If my, ma, ..., mg
are integers and ged(mi,m;) = 1 whenever ¢ # j, then
for any choice of integers ai,ao,...,ar, there exists a
solution to the simultaneous congruences

Il

n=a; (modmq)

|l

n=ay (mod msy)

n=a; (mod mg)

Moreover, if n = ng is one integer solution, then the
complete solution 1s

n=mng (mod mims...my)



