
MAS 4203 - SPRING 2010 TEST 12 BONUS PTS: Who is this guy? State his famous Theorem.
FRIDAY, FEBRUARY 5 Name:Instru
tions: Answer all questions. Show all ne
essary working and reasoning. Yourwork should be written in a proper and 
oherent fashion, and in a way that anystudent in the 
lass 
an follow your work. When giving proofs your reasoning shouldbe 
lear. Only s
ienti�
 
al
ulators are allowed. 50 points total.1. [2 + 4 = 6 pts℄(a) Let a, b 2 Z. De�ne a j b.(b) Suppose a, b 2 Z. Prove that if 3 j a and 4 j b then 12 j (8a� 9b).2. [2 + 3 + 5 = 10 pts℄(a) Suppose a and b are integers that are not both zero. De�ne (a; b).(b) Complete the followingProposition. Let a, b 2 Z and suppose that a and b are not both zero. Then(a; b) = minf::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::g:(
) Suppose a, b, 
 2 Z with (a; b) = 1. Prove that if a j 
 and b j 
, then ab j 
using the Proposition in (b) (and NOT the Fundamental Theorem of Arithmeti
).3. [2 + 6 = 8 pts℄(a) De�ne the term prime.(b) Prove or disprove the following statement.If a 2 Z, a > 0, p is prime, and p7 j a3, then p3 j a.[Hint. Write the prime fa
torization of a = pe0pe11 pe22 � � � perr where ea
h ei � 0.℄4. [3 + 3 + 6 = 12 pts℄(a) Use the Eu
lidean algorithm of 
ompute (1340; 1274).(b) Hen
e �nd integers x and y su
h that1340x+ 1274y = (1340; 1274):(d) Suppose a, b are integers not both zero, let d = (a; b) and suppose 
 2 Z. Provethat there are integers x, y su
h thatax+ by = 
if and only if d j 
. 1



25. [2 + 5 + 5 + 2 = 14 pts℄Let a, b, 
, d, m 2 Z with m > 0.(i) De�ne what it means to writea � b (mod m):(ii) Prove that a � b (mod m) and 
 � d (mod m) implies that a
 � bd (mod m).(iii) Let p be prime. Prove that a2 � b2 (mod p) implies that a � �b (mod p).(iv) Is (iii) still true if p is not prime? If not, give an example.


