
Math 1165 Discrete Math Final Exam

May 2, 1995 Show all work Name
If you want your grade posted, enter the final four digits of your university i.d.

number in the box:

1. Recall that to say ‘+ is associative for the real numbers’ means that for any
real numbers, a, b, and c, a+ (b+ c) = (a+ b) + c. What does it mean to say
that the binary operation → (implication) is associative on the collection of
all propositions? Use a truth table to prove or disprove the assertion that →
is associative.

2. Is it true that if a, b, c, d and e are five different integers, then some pair of
them differ by a multiple of 4? Explain your answer in detail. Must any four
different integers include a pair which differ by a multiple of 4?
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3. Let S = {1, 2, 3, 4, 5, 6, 7}.

(a) How many non-empty subsets does S have?

(b) How many subsets of S consist entirely of odd numbers?

(c) How many subsets of S have exactly 4 elements?

(d) How many four element subsets of S contain exactly two odd numbers?

(e) How many four digit numbers can be made using the digits of S if a digit
may be used repeatedly?

(f) How many four digit numbers can be made using the digits of S if a digits
may be used only once?

(g) How many even four digit numbers bigger than 2000 can be made using
the digits of S if a digit may be used only once?

(h) How many four digit numbers can be made using the digits of S if two
consecutive digits must differ by more than 1? For example, 5461 is not
allowed because 5− 4 = 1, but 5363 is allowed.
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4. Suppose A,B, and C are sets of integers such that B∩C = φ, |B| = 15, |C| =
12, |A ∩B| = |A ∩ C| = 2, and |A ∪B| = 28. Find each of the following:

(a) |A ∩ C|

(b) |(A ∪B) ∩ C|

(c) |A ∪B ∪ C|

5. Look at the four equations below.

2 = 2 · 1
2 + 4 = 3 · 2
2 + 4 + 6 = 4 · 3
2 + 4 + 6 + 8 = 5 · 4

(a) Write the next three equations in the sequence.

(b) If the four equations above correspond to n = 1, 2, 3, and 4, what is the
nth equation?

(c) Prove by mathematical induction that the nth equation is true for all
integers n ≥ 1.
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6. Let A = {1, 2, 3}.

(a) Give an example of a 3 × 3 boolean matrix which represents a relation
on A that is both symmetric and antisymmetric. Which entries of the
matrix can be either 0 or 1? Use this information to count the number of
relations on A which are both symmetric and antisymmetric. (Remember
that there are 29 relations on A).

(b) How many relations on A are antisymmetric?

(c) How many relations on A are symmetric?

(d) How many relations on A are reflexive, symmetric, and transitive?
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7. Let A = {1, 2, 3, 4}. Find examples of relations on A which satisfy each of the
following collections of contitions:

(a) Reflexive and symmetric and not transitive.

(b) Reflexive and antisymmetric and not transitive.

(c) Symmetric and transitive and not antisymmetric.

(d) Symmetric and not transitive and not reflexive.

8. Consider the fragment of Pascal code below:
If N <= 3 then N := 2 ∗N − 1 else N := N − 4;
If N <= 5 then N := N − 5 else N := 3 ∗N

Suppose N is an integer variable. Find a function f which describes the effect
of the entire fragment on variable N.
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9. Again assume N is an integer variable. What is the effect of the fragment
below on N? Express your answer as a function. Explain your answer.

If N <= 0 then N := 100;
While N > 0 do

Begin

N := N − 4
End
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