MACM 101 (Discrete Mathematics I)
Quiz 4: November 18, 2011

Answer all questions.

1. (10 points) Let A = {6:00, 6:30, 7:00, ..., 9:30, 10:00} denote the set
of 9 half-hour periods in the evening. Let B = {3,12, 15,17} denote the
set of four local television channels. Let Ry and B3 be two relations from
A to B. Explain the meaning of the relations R;, Rz, R U Ry, R; — Rs.
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2. (10 points)Let I be the set of integers from 1 to 7.
(a) Is there a natural way to interpret the ordered pairs in I x I as
points in the plane?

(b) What are the elements of the relation R’ = {(z,y)|z < y}? Give
the boolean matrix representation of R’.

(c) Let R be a binary relationon I x I,i.e RC (I x I} x (I x I).

e Write an element of R C (I x I) x (I x I).
e What is the cardinality of the set (I x I) x (I x I)?
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3. (10 points) Suppose A and B are two sets containing n and 2 elements
respectively. In this question we will consider the functions: f: A — B

and g: B — A.
(a) How many different functions f are there from A to B?
(b) Describe the functions from A — B that are not onto.

)

(c) How many onto functions f : A — B are there?

(d) How many different functions g are there from B to A?
)

(e) How many one-to-one functions g : B — A are there? .
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4. (10 points) Consider two functions f,g : Z x Z where f(z) = 2z and
g(z) = |Z]. Determine whether these functions are one-to-one, onto

functions. Determine the ranges of the functions. Is g the inverse of
f’?
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5. (10 points) Show that the function f : R — R where f(z) = 2% is
invertible. Determine the inverse function f~!: R — R.
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