
MATH 215
Homework 11
(due November 25) November 18, 2022

Problem 1. Let 5 : �→ � and 6 : �→ � be function. Prove the following

items:

1. If 5 , 6 are injective then 6 ◦ 5 is injective.

2. If 5 , 6 are surjective, then 6 ◦ 5 .
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Problem 2. Prove that the following functions are invertible and find their

inverse:

1. ℎ : (0,∞) → (0, 1) defined by ℎ(G) = 1
1+G2

2. 5 : N→ N defined by 5 (=) =


= + 1 = ∈ N4E4=

= − 1 = ∈ N>33
.

3. 6 : Z × Z→ Z × Z defined by 6(〈=, <〉) = 〈=, = + <〉
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Problem 3. Define

51 : N→ N ×N, 51(=) = 〈= + 1, = + 2〉

52 : N→ N, 52(=) = =2

53 : N ×N→ Z, 53(〈=, <〉) = = − <

54 : N→ N, 54(=) = = + 1

Determine if the following compositions are defined and compute them:

1. 51 ◦ 52 and 52 ◦ 51.

2. 52 ◦ 52. and 53 ◦ 53

3. 54 ◦ 52 and 52 ◦ 54.

4. 53 ◦ 51 ◦ 52 and 54 ◦ 53 ◦ 52.
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Problem 4. Let �, � ≠ ∅ be any set and let 5 : � → � be a function.

Define a new function using 5 , as follows, � : %(�) → %(�) defined by

�(-) = { 5 (G) | G ∈ -}. Prove that 5 is invertible if and only if � is

invertible.
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