Number Theory
Exam 2 Study Guide

Exam 2 will be Friday, March 9th, 8:30 – 9:50 am, in CFA 105, covering Chapter 2 of our text.  The main topics are:

· Prime and composite numbers

· Fundamental Theorem of Arithmetic

· Multisets (see handouts and notes)
· Primes of special form
· Distribution of the prime numbers among the natural numbers

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

· p is a prime number

· n is a composite number

· x is a rational number

· x is an irrational number

· p is a Mersenne prime
· p is a Fermat prime
· p and q are twin primes
· Multisets A and B are equal:  A = B if and only if for all x, mA(x) = mB(x).
· A is a sub-multiset of B: 
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 if and only if for all x, mA(x) 
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 mB(x).

· The union of multisets A and B:  For all x, the multiplicity of x in
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is the maximum of {mA(x), mB(x)}.
· The join (sum) of multisets A and B:  For all x, the multiplicity of x in
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is 
mA(x) + mB(x).

· The intersection of multisets A and B:  For all x, the multiplicity of x in
[image: image5.wmf]B

A

Ç

is the minimum of {mA(x), mB(x)}.

· The difference of multisets A and B:  For all x, the multiplicity of x in
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· For a natural number n, pf(n) denotes the multiset of all the prime factors of n, where each factor appears the appropriate number of times and pf(1) = 
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, the empty multiset.

Be careful to specify the “domain” of each definition.  For example, to define 
“x is an irrational number” we begin:  Let x be a real number.  x is irrational if …  

About 15% of the exam will ask you to state one or more of the important axioms/theorems/open questions 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:
· Division Algorithm
· Fundamental Theorem of Arithmetic

· Mersenne Primes question

· Fermat Primes question

· Twin Primes question

· Prime Number Theorem

· Goldbach Conjecture

About 1/3 of the exam will be based on “non-proof” exercises or questions from Chapter 2.  I might also ask you some questions about multisets based on the handouts and class discussions we had.

About 1/3 of the exam will be proofs, chosen from the following list of theorems:  
· 2.1
· 2.19 (using 2.8 or multisets)
· 2.25

· 2.27

· 2.34
· 2.38
· 2.46
· If m divides n then 
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· Let A, B, C be multisets in U.  If 
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· Theorem 2.26 using multisets

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.
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