UH - Math 3330 - Dr. Heier - Midterm Exam - Spring 2015
.Wednesday, March 25, 2015

Print your NAME S@ @,{L@M/

Solve all of the five problems. Please show all work to support your solu-
tions. Our policy is that if you show no supporting work, you will receive .
no credit. This is a closed book test. Please close your textbook, notebook,
cell phone. No calculators are allowed in this test. Please do not start
working before you are told to do so. The time allowed will be announced
by the proctor.

Problem 1 /20 points
Problem 2 _ /20 points
Problem 3 /20 points
Problem 4 __ /20 points
Problem 5 /20 pointls

Total /100 points




1. (a) (10 points) For sets A and B, prove the following equivalence.
A=DBifand onlyif AnNB=AUB.

(b) (10 points) Let z,y € Z. Let x ~ y if and only if 4|z + 3y. Prove that ~ is an
equivalence relation.
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2. (a) Let the function f : Z — Z be defined by

2¢ +1 if x is even
flz) = o :
2z if £ is odd

(i) (5 points) Is f injective? Prove your answer.
(ii) (5 points) Is f surjective? Prove your answer.

(b) (10 points) Use mathematical induction to prove that 4]3%" + 7 for every non-negative
integer n.
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3. (a) (10 points) Find all integer solutions of
13z = 16 (mod 25).
(b) (10 points) Find the solution of the following system of equations in Zq;:

[2][=] + [2][y] = [4]
[6][z] + [4][y] = [2].
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4. (a) (10 points) Find the multiplicative inverse of the element [8] in Zs;.

(b) (10 points) Let G be a group and H a subgroup of G. Let a be a given fixed element

of G. Let
K={zeG:3hc H:x=aha '}
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5. (a) (10 points) Let G be a group and let H; and Hj be subgroups of G. Prove that the
union H; U H, is a subgroup of G if and only if Hy C Hy or Hy D H,.

(b) (10 points) Let G = (a) be a cyclic group of order n. Prove that if r divides n, then
G has a subgroup of order r.
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