
Math 300 A- Summer 2015
Midterm

Firday, July 24

Name: Student number:

1 10
2 10
3 10
4 10

Total 40

• Use your time wisely! Start each problem by outlining the proofs/ideas on the page.
Spend no more than 12 minutes filling in the details on each problem.

• Most points will be given on the structure and format of the proof. If you leave a gap (for
example, a lemma or claim you use without prove), make it clear and try to prove it later.

• Box your scratch work. It will not be graded.

• There are 4 pages. If you need to use the back of the preceding page, indicate that you
have done so.

• Don’t leave any problem blank, show me what you know!

• You have 60 minutes to complete the exam.

.



1. (10 points)

(a) A sequence an converges to the limit a

lim
n→∞

an = a

if, for any ε > 0, there exists an N such that for all n > N , we have
|an − a| < ε. Show that convergent sequences are bounded, i.e., there
exists M > 0, such that for all n > N , |an| < M .

(b) Determine the truth value of P → (P ∨ Q) by writing out the truth
table.

(c) Prove or give a counterexample: Let x and y be integers, then xy is
even if and only if x and y are even.



2. (10 points) Let A, B and C be sets. Prove that C ⊆ A∆B if and only if
C ⊆ A ∪B and A ∩B ∩ C = ∅.



3. (10 points)

(a) Prove that for every real number x there is a unique real number y
such that x2y = x− y.

(b) Consider the following theorem:
Theorem: For every real number x, x2 ≥ 0.
What is wrong with the following proof of the theorem?

Proof. Suppose not. Then for every real number x, x2 < 0. In particu-
lar, plugging in x = 1 we would get 1 < 0, which is clearly false. This
contradiction shows that for every number x, x2 ≥ 0.



4. (10 points)

(a) Let n be an integer. Prove that if 3n is odd, then n is odd.

(b) Use the triangle inequality |x+ y| ≤ |x|+ |y| to prove |x|− |y| ≤ |x+ y|.


