
MATE 4000 assignment 1

1. Determine which of the following statements are true for all sets A, B, C, and D. If a double
implication fails, determine whether one or the other of the possible implications holds. If
an equality fails, determine whether one or the other of the possible inclusions holds.

(a) A⊃ C and B⊃ C ⇔ (A ∪ B)⊃ C

(b) A⊃ C or B⊃ C ⇔ (A ∪ B)⊃ C

(c) A⊃ C and B⊃ C ⇔ (A ∩ B)⊃ C

(d) A\(A\B)−− B

(e) A ∩ (B\C)−− (A ∩ B)\(A ∩ C)

(f) A⊂ C and B⊂ D ⇒ (A×B)⊂ (C×D)

(g) Converse of (f)

(h) Converse of (f), assuming A and B are nonempty

(i) A× (B\C)−− (A×B)\(A×C)

(j) (A×B)\(C×D)−− (A\C)× (B\D)

2. Let A be a nonempty collection of sets. Which of the following statements is true:

(a) x ∈ ∪
A∈A

A ⇒ x ∈ A for every A ∈ A

(b) x ∈ ∩
A∈A

A ⇒ x ∈ A for every A ∈ A

3. Given sets A, B, and C, express each of the following sets in terms of A, B and C, using the
symbols ∪ , ∩ and \:

(a) D −− { x | x ∈ A and (x ∈ B or x ∈ C) }

(b) E −− { x | (x ∈ A and x ∈ B) or x ∈ C }

(c) F −− { x | x ∈ A and (x ∈ B ⇒ x ∈ C) }

4. Let R be the set of real numbers. For each of the following subsets of R × R, determine
whether it is equal to the cartesian product of two subsets of R :

(a) { (x, y) | 0 < y ≤ 1}

(b) { (x, y) | y > x }
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(c) { (x, y) | x is notanintegerandy is aninteger}

5. Let f : A → B andlet Ai ⊂ A andBi ⊂ B for i −− 0 andi −− 1 . Show that −1f preserves
inclusion,union,anddifferenceof sets(for instance:

−1f (B1\B0)−−
−1f (B1)\

−1f (B0)

andsimilarly for otherexpressions).Also,show thatf preservesinclusionanduniononly:

(a) A0 ⊂ A1⇒ f (A0)⊂ f (A1)

(b) f (A0 ∪ A1)−− f (A0) ∪ f (A1)

(c) f (A0 ∩ A1)⊂ f (A0) ∩ f (A1)

(d) f (A0\A1)⊃ f (A0)\ f (A1)

6. Let f : A → B andb : B → C.

(a) If D⊂ C, show that(gof −1) (D)−− −1f ( −1g (D))

(b) If f andg areinjective,show thatgof is injective.

(c) If gof is injective,whatcanyousayaboutinjectivity of f andg?

(d) If f andg aresurjective,show thatgof is surjective.

(e) If gof is surjective,whatcanyousayaboutsurjectivity of f andg?

(f) Summariseyouranswersto (b)–(e)in theform of a theorem.


