
MATH 215
Homework 10
(due November 18) November 11, 2022

Problem 1. Prove or disprove the following items:

1. If 5 : �→ � is injective, then for every - ⊆ �, 5 � - is injective.

2. If 5 : �→ � is surjective, then for every - ⊆ �, 5 � - is surjective.
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(due November 18) November 11, 2022

Problem 2. Prove that if 5 : �→ � is a function such that for some - ( �,

5 � - : - → � is onto �, then 5 is not injective.
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Problem 3. Answer the following items, no proof required (just a formal

definition of the functions):

1. Find an injective function 5 : N→ %(N).

2. Find a surjective function 5 : Z2→ Q.

3. (*Optional) Find an injective function 5 : R → %(Q) [Hint: Use the

density of the rationals inside the reals].

4. Find a surjective function 5 : N→ Z.
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(due November 18) November 11, 2022

Problem 4. For each of the following functions, determine if it is injective/

surjective and prove your answer.

1. 51 : R→ R, defined by 51(G) = 5G − G2.

2. 52 : R→ %(R), defined by 52(G) = {G2}.

3. 53 : %(R) → %(N), defined by 53(G) = G ∩N.

4. 54 : %(N) → N, defined by 54(G) =


min(G) 4 ∈ G

0 4;B4

.

5. 55 : %(R) → %(N) × %(Z) × %(Q), defined by

55(-) = 〈- ∩N, - ∩ Z, - ∩Q〉

6. 56 : N × Z→ %(N), defined by 56(〈=, <〉) = {G ∈ N | = < G < <}.
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