
Math 124
Spring 2012
Dr. Lily Yen

Midterm
Show all your work

Name:

Number:

Signature:

Score: /55
No book, no notes, no cell-phones. Show all relevant work. Anything irrelevant that is

wrong will be counted against you.
Problem 1: Each correct answer is worth one mark.

a. Negate p ∧ ¬q.

b. State the converse of ¬p→ q.

c. Write a logically equivalent proposition without using implication for ¬p→ q.

d. Which rule of inference uses contraposition to draw its conclusion?

e. Give an example of a set that has 32 subsets.

f. Let A = {x|x = 3n, n ∈ N}, and B = {x|x = 5n, n ∈ N}. Describe the set A ∩B.

g. Find the cardinality of A×B where A = {1, 2, 3, 4, 5}, and B = {x, y, z}.

h. Use DeMorgan’s law to find A ∪ (B ∩ C) such that the answer contains complements
of A, B, and C, but not complements of any combination of two or more sets.

i. Evaluate
∑200

k=1 k
3.

j. Consider a function f : Z→ all 0, 1 strings such that f maps an integer to its binary
representation. Is f bijective?

k. Give an example of an injective function that is not surjective from the reals to the
reals.

l. Give an example of an onto function that is not one-to-one from the integers onto the
integers.

m. Does 11 divide 14641?

n. Find the lcm(233557, 27355211).

o. 678916 − ACE16

Score: /15



Problem 2: Write a concise definition for each of the following.

a. Two numbers are relatively prime

b. An algorithm

c. Worst-case complexity for an algorithm

d. a ≡ b (mod m)

Score: /4
Problem 3: Determine the truth value of each of the following statements if the domain of
discourse for each variable is the set of all integers. One mark for the correct answer, and
one mark for a complete reason.

a. ∃n∃m(n2 + m2 = 25)

b. ∃n∀m(n < m2)

c. ∃n∃m(n + m = 4 ∧ n−m = 1)

Score: /6
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Problem 4: The these two assumptions:

a. Logic is difficult or not many students like logic.

b. If mathematics is easy, then logic is not difficult.

Translate these assumptions into statements involving propositional variables and logical
connectives to determine whether each of the following is a valid conclusion of the two
assumptions above. State the rule of inference used in each case.

a. Mathematics is not easy, if many students like logic.

b. Logic is not difficult or mathematics is not easy.

Score: /6
Problem 5: Prove that

√
5 is not a rational number.

Score: /5
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Problem 6: Consider a universe containing the set of natural numbers. Define the set
Ai = {i× n|∀n ∈ (N− {1})}, for all i ≥ 2.

a. Describe A2.

b. Find U − ∪∞
i=2Ai.

Score: /4
Problem 7: A survey of 1000 people yielded the following information: 610 owned a DVD
player, 578 owned a microwave oven, and 545 owned both. How many people owned neither
a DVD player nor a microwave oven? Draw a Venn diagram to solve the problem.

Score: /3
Problem 8: Find the domain and range of the function that assigns to a bit string the
numerical position of the first 1 in the string and that assigns the value 0 to a bit string
consisting of all 0’s.

Is this function one-to-one?

Score: /3
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Problem 9: Consider the following algorithm given in pseudocode. The input is an array
of 2 positive integers: (a, b).

x := a ;
y := b ;
whi l e y >0
begin

r := x mod y
x := y
y := r

end {x}

a. What does this program segment do? Name the algorithm.

b. Perform a trace of the program with the array (45, 20).

c. What guarantees that the algorithm will terminate?
Score: /5

Problem 10: Show that 2x2 − 3x + 8 = Θ(x2).

Score: /4
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