CSE 312: Foundations of Computing II Autumn 2019

Quiz Section 0 — CSE 311 Review

The contents of this section are meant to review some recurring concepts from previous classes (in
particular, CSE 311).

Task 1 — Sets

a) For each one of the following sets, give its cardinality, i.e., indicate how many elements it
contains:

SA=9 - B={0} - C = {{0}} - D ={0,{0}}
b) Let S = {a,b,c} and T = {¢, d}. Compute:
- SuT -SNT - S\T - 29 - T3

Task 2 — Functions

For two sets A, B, a function f : A — B assigns each a € A to a (unique) value b = f(a) € B.
Here, A is the domain, whereas B is the codomain of f. Moreover:

The range of fis f(A) = {f(a) : a € A}.

The function f is injective (or one-to-one) if Vz,y € A: z # y = f(x) # f(y).

The function f is surjective (or onto) if Vb € B: Ja € A : f(a) =b.

The function f is bijective if it is both injective and surjective.

Which of the following functions are injective / surjective / bijective? (Here,letR>¢o = {x € R : z > 0}.)
a) fi:R — Rsuch that fi(z) = 22 ) f3:R — Rsgsuch that f3(x) = 22

b) fo: N — Nsuch that fo(z) = 22. d) f1:Rso — Rsgsuch that fy(x) = 22.

Task 3 — Induction Proofs

a) Is the following proof by induction (over n) correct? Explain!

Claim. For all real numbers a > 0, and all integers n > 0, we have a” = 1.
Base case. For n = 0, we have a” = a° = 1.

Induction hypothesis. Assume that a™ = 1forall0 < m < n.

Induction step. Then,
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because a™ = a"~! = 1 by the induction hypothesis.
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