115A Midterm
Monday November 8, 2004
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Pens, pencils and erasers are the only tools allowed in this exam

Question 1 Warmup:

(1) Find all integers n where n = 1 mod 31.
(i) Letm € N. List two different complete sets of residues mod m.

{ii1) Compute (21, 56) using the extended Euclidean algorithm. Show your steps
and also express your answer as a linear combination of 21 and 36.

(iv) What is a Mersenne prime?
Question 2 Let positive integers m., my, ms be pairwise relatively prime. Now

suppose vq, v and vy are inverses of momg, mgmy and mymy modulo my, mo
and mg, respectively. Prove that

T = Q1 V1MoMM3 — AoloM3My — A3V3M1 1Mo
is the unique solution modulo m;myms of the system of linear congruences
T = a, mod m; . T = ap, mod msy . z = a3 mod mg .
Question 3 Let & € N. Show there are infinitely many primes 6k + 3.

Question 4 Find 1001 consecutive composite integers.

Question 5 Show that every positive integer is the product of possibly a square
and a “square-free” integer (no factor other than 1 appears more than once).

Question 6 What is your favorite number?
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