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Examination 2 'y
MATH 302 w20, 2000 Name KM

Theorem 1. Let p be a prime and let a and b be integers. If p|(ab), the pla or p|b.

Problem 2. Let p be a prime such that p > 2. Prove that the congruence z?
exactly two solutions in {0,1,...,p — 1}.
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Proposition 3. Let a and b be integers, and let n be a positive integer. Set d = gcd(a,n). Prove
that the congruence ax = b (modn) has a solution if and only if d|b.

Problem 4. (a) Find a multiplicative inverse of 2009 modulo 302. Express your answer as a
positive integer smaller than 302.

(b) Which positive integer smaller than 302 do not have a multiplicative inverse modulo 3027
There are many such integers. Describe them all.

(c) Based on what you found in (b), tell me a simple rule for which future years can I repeat the
question in (a) with the year adjusted.
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