
Math 243 - Discrete Mathematics (sec 3) Spring 2020 Homework 6

1. (20 pts) Consider the function h : Z+ → Z+ de�ned by h(n) =
∣∣{k ∈ N : k|n}

∣∣. That is,
h(n) gives the number of divisors of n. Determine and explain the following.

(a) Make a table of values for h(n) for 2 ≤ n ≤ 12. (No explanation needed)

(b) Determine h(2m).

(c) Determine whether h is a one-to-one function.

(d) Determine whether h is an onto function.

(e) Describe the set h←(2).

2. (5 pts) Let g(x) = 1−dxe+ bxc for x ∈ Q. g is the characteristic function for some subset
of Q. What is that subset?

3. (16 pts) Consider the function d : Z+ → N de�ned by d(n) = b14
n
c.

(a) Is d an injective function?

(b) What is the image of d ?

(c) What is d←(2) ?

(d) What is d←(0) ?

4. (12 pts) Let the function f : R+ → R be given f(x) = 1
2
ln(4x)− 5.

(a) Is f one-to-one?

(b) Is f onto?

(c) Is f a one-to-one correspondence? If it is, determine the inverse function. If it is
not, explain why not (i.e. what part of being a one-to-one correspondence fails?).

5. (10 pts) Consider the function q : Z× Z+ → Q given by q(x, y) = x/y

(a) Is q onto?

(b) Is q one-to-one?
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6. (15 pts) Consider the sets A = {a, b, c, d}, B = {x, y, z}, and C = {1, 2, 3, 4}. Give an
example which satis�es each set of properties, or explain why one cannot exist.
(You can give examples either with an arrow diagram or by listing ordered pairs.)

(a) A relation from A to B which is not a function

(b) An injective function from B to C

(c) A surjective function from B to A

(d) A one-to-one correspondence from C to A

(e) A function from C to B which is onto

7. (8 pts) Consider the function f : R→ R given by f(x) = sin(x) + cos(x).

(a) Is f a one-to-one function?

(b) What is the image of f? (This takes a little work)


