Number Theory






Name: ________________
Exam 1 

2-5-2007

1. (20 pts)  Give a precise definition for each of the following.  Be careful to specify the “domain” of the definition and include appropriate quantifiers.  For example, to define “x is odd,” one could write:  “x is odd if and only if x is an integer and there exists an integer k such that x = 2k + 1.”
a) d divides a 
b) a and b are congruent modulo n
c) An equation relating x and y is a “linear Diophantine equation” if…

d) p is a prime number

2.  (5 pts)  State the Well-Ordering Axiom for the Natural Numbers:
3. (5 pts)  State the Fundamental Theorem of Arithmetic:
4. (15 pts)  Prove the following theorem using only basic definitions and facts about integers:  Let a, b, c, d, and n be integers with n > 0.  If 
[image: image1.wmf])

(mod

n

c

a

º

 and 
[image: image2.wmf])

(mod

n

d

b

º

 then 
[image: image3.wmf])

(mod

n

d

c

b

a

+

º

+

.
5. (15 pts)  Prove the following theorem (do not use any theorems out of chapter 2 in your proof):

For every natural number n > 1 there exists a prime p such that p divides n.  

6. (15 pts)  Use the techniques we learned in Chapter 1 to find all integer pairs (x, y) such that 24x + 39y = 33.  Show your work clearly, step-by-step.  Draw a rectangle around your final answer.
7. (5 pts)  Illustrate the division algorithm for dividend 
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 and divisor n = 16 (tell the quotient and remainder).  
8. (10 pts)  Name the two techniques we have used for finding the greatest common divisor of two positive integers x and y.  Show how each is used to find gcd(204,56).
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