Number Theory
Exam 1 Study Guide

Exam 1 will be Monday, February 5th, 8:05 – 9:50 AM , covering pages 9 thru 32 of our text.  The main topics are:

· Divisibility
· Congruence modulo n
· Division algorithm

· Linear Diophantine equations
· Prime and composite numbers

· Fundamental Theorem of Arithmetic

20% of the exam will be based on being able to state the following definitions clearly and precisely (including quantifiers):

· d divides a 
· a and b are congruent modulo n
· d = gcd(a, b)

· a and b are relatively prime

· x = lcm(a, b)

· An equation relating x and y is a “linear Diophantine equation” if…
· p is a prime number

· n is a composite number

Be careful to specify the “domain” of the definition.  For example, to define 
“d = gcd(a, b),” we state:  “Let a, b, and d be integers with at least one of a or b not equal to zero.  Then d = gcd(a, b) if and only if d divides a, d divides b, and for every integer c which is also a common divisor of a and b, c 
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 d.”  As another example, we only define the terms prime and composite over the domain of integers greater than one.

10% of the exam will ask you to state one or more of the “named” (and hence, probably the most important) axioms and theorems we’ve studied so far, chosen from among the following.  Given the name of the theorem or axiom, you need to be able to state it clearly and precisely, including quantifiers:
· Well-Ordering Axiom for the Natural Numbers

· Division Algorithm
· Fundamental Theorem of Arithmetic

30 - 40% of the exam will be proofs, chosen from the following list:  1.1, 1.6, 1.11, 1.12, 1.14, 1.21, 1.26, 1.32, 1.39, 1.43 (using 1.38), 1.58 (using 1.57), 2.1, 2.8 (using 1.41), 2.19 (using 2.8)
For the proofs, begin by making a clear outline (what is to be assumed and what is to be deduced) then work to fill in the details.  I will give partial credit for a correct outline.

The remainder of the exam will be based on “non-proof” exercises or questions from p.9-32.
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