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CSE 1400 Applied Discrete Mathematics
Fall 2012 Quiz Two

1. (15 pts) Let C and PR denote the sets of “candidates” in “political races” and let wins(c, r) denoteScore
the predicate “candidate c wins race r.” Write the two statements below as English sentences.

(a) (∀ c ∈ C)(∃ r ∈ PR)(wins(c, r))
Answer: Every candidate wins some race.

(b) (∃ r ∈ PR)(∀ c ∈ C)(wins(c, r))
Answer: There is some race that is won by every candidate.

(c) Are the statements equivalent? Why or why not?
Answer: Well. . . , most likely both statements are False, so they are logically equivalent, but
clearly they have different meanings. Not every candidate is likely to win, and no race can be
won by everyone, unless there is just one candidate.

2. (5 pts) Write the English sentence below as a mathematical sentence using (as needed) Boolean logic,Score
quantifiers, arithmetic, etc..

“For every two of points (x0, y0) and (x1, y1) where x0 6= x1, there are unique numbers m
(slope) and b (y-intercept) such that both points satisify the equation y = mx + b.

Answer:

(∀ (x0, y0), (x0, y0) ∈ R2, x0 6= x1)(∃! m, b,∈ R)((y0 = mx0 + b) ∧ (y1 = mx1 + b))

Recall from algebra, the slope can be computed by the formula

m =
y1 − y0

x1 − x0
for x0 6= x1

and the y-intercept can be computed by the formula

b = y0 −mx0

3. (25 pts) The “protein alphabet” contains 23 characters, but consider the restricted set of 9 proteins.Score

O = {B, C, E, G, H, I, S, T, X}

(a) How many subsets (in total) does O have?
Answer: There are 29 = 512 subsets.

(b) How many subsets of O have exactly 3 proteins?
Answer: There are “9 choose 3” subsets with 3 elements. The of value of

(
9
3

)
is(

9
3

)
=

9!
3!6!

=
9 · 8 · 7

6
= 3 · 4 · 7 = 84
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(c) Consider these subsets of O

X = {C, E, G, H, I} and Y = {G, H, I, S, T}

i. What is the complement of X with respect to O?
Answer: X = {B, S, T, X}

ii. What is X ∪ Y?
Answer: X ∪ Y = {C, E, G, H, I, S, T}

iii. What is X ∩ Y?
Answer: X ∩ Y = {G, H, I}

Total Points: 45
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