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First Problem.
Consider a function f : X → Y . Are the following conditions equivalent to the injectivity of f?

1] ∀ x1, x2 ∈ X, if x1 = x2 then f(x1) = f(x2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yes | no

2] ∃ g : Y → X such that g ◦ f = idX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yes | no

3] ∃ g : Y → X such that f ◦ g = idY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yes | no

4] f−1 is surjective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yes | no

5] ∀ y ∈ f(X), ∃ ! x ∈ X such that f(x) = y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yes | no

6] ∀A, B ⊂ X, f(A ∩B) ⊂ f(A) ∩ f(B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yes | no

7] ∀A ⊂ X, ∀ x ∈ X, if x ∈ f−1
(
f(A)

)
then x ∈ A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yes | no

Second Problem.
Consider a function ϕ : X → Y . Write the definitions of:

A] left inverse of ϕ;

B] ϕ(W ), where W is a subset of X;

C] ϕ−1(Z), where Z is a subset of Y .

Third Problem.
Complete the following sentence.
If a function f : A→ B has both a left inverse g : B → A and a right inverse h : B → A, then . . . . . . . . . . . . . .
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