
Some Math 347 Practice Problems for Midterm 2

Here are some problems to work on in preparation for the first midterm. It is not meant to represent what

a midterm might look like, mainly because it is too long and some of the problems may be too involved for a

midterm. However, doing them will help prepare you for the midterm. Note that it might be more useful for

you to start working on these problems before you are completely prepared, since they will likely help you

realize what you do and don’t understand. Solutions will be posted during the weekend before the test.

1) True or False (justify for yourself, though you won’t have to justify T/F on the midterm):

a) The well ordering principle is equivalent to the principle of induction.

b) Every nonempty subset of R has a supremum.

c) The infinimum of a set is the set’s least lower bound.

d) If a set has a minimum, then it is bounded below.

e) If a set is bounded below, then it has a minimum.

f) If A is a proper subset of B, then A and B cannot have the same cardinality.

2) Define a sequence as follows: b1 = 0,b2 = 3, and bk = bk−1 +bk−2 for k ≥ 3. Prove that bk is divisible by

3 for all k ∈ N.

3) Prove that for all natural numbers n≥ 8, there exist non-negative integers a,b such that n = 3a+5b.

4) Recall that the Fibonacci numbers are defined as follows: F1 = 1,F2 = 1, and Fk = Fk−1 +Fk−2 for k > 2.

Show that the Fibonacci numbers follow a pattern of odd, odd, even, odd, odd, even, odd, odd, even, and so

on.

5) Let f ,g be functions from R to R. Prove the following.

a) If f is strictly increasing then f is injective. Is the converse true?

b) If f is surjective then f is unbounded.

c) If f ◦g is the identity function on R, then f is surjective and g is injective.

6) Prove that the set of odd natural numbers and the set of even natural numbers are both countable.

7) Prove that N×N×N (the set of all possible triples (x,y,z) of natural numbers) is countable.

8) a) Show that the function x1/100 is unbounded.

b) Show that the function x−100 is unbounded.


