
Exam 2
Chapter 2 and Sections 3.1-3.2

Answer the following questions. You must show your work to receive full credit.

1. (2 points each) Let A = {2, 3, 4} and B = {3, 4, 5, 6}, and suppose the universal set is U =
{1, 2, . . . , 9}. List all the elements in the following sets.

(a) A′ ∩B

(b) (A ∪B)′

(c) (A ∩B)×A

(d) P (B\A)

2. (8 points) In the venn diagram below, shade the area corresponding to (A ∩B) ∪ C ′.



3. (4 points each) Consider the following graph.

(a) This graph does not have an Euler path (a path which uses every edge exactly once). Explain
why. Make sure to reference any theorem that you use.

(b) Without adding new vertices, add a single edge to the graph so that the new graph will have
an Euler path. Indicate the new edge by drawing it on the graph.

4. (2 points each) Consider the following sets. The universal set U for this problem is the set of
all residents of India.

A= the set of all English speakers.
B= the set of all Hindi speakers.
C= the set of all Urdu speakers.

Express the following sets in the symbols of set theory.

(a) Residents of India who speak English, Hindi, and Urdu.

(b) Residents of India who do not speak English, Hindi, or Urdu.

(c) Residents of India who speak English, but not Hindi or Urdu.
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5. (4 points) Let A and B be sets. Prove that A ∩B ⊆ A ∪B.

6. (3 points each) Define a function f : R→ R by the formula f(x) = 3x− 5.

(a) Prove that f is one-to-one.

(b) Prove that f is onto.
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Let n ∈ N be a positive integer. Recall the relation on Z for modular arithmetic defined by
a ≡ b mod n whenever n|(a− b).

7. (3 points) Find the equivalence class of 3 modular 10.

8. (9 points) Show that the above relation is an equivalence relation on Z.
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9. Let P be defined by

P (n) =

{
1 if n = 1

n + P (n− 1) if n > 1.

(a) (3 points) Use the recursive formula above to compute P (4).

(b) (5 points) Use induction to verify that P (n) = n(n+1)
2 .
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Extra Credit. Think of the internet as one big graph, where each web page is a vertex and each
link is an edge.

(a) Is this a directed graph? Why or why not?

(b) Is this graph connected? Why or why not?

(c) Is this graph complete? Why or why not?

(d) Is this graph simple? Why or why not?

(e) For a given web page p, what does the outdegree of p represent?

(f) For a given web page p, what does the indegree of p represent?
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