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Practice sheet for Test 2.

Mark as true or false.

a. A function is injective if f(a) = f(b) onlyifa="b. T

b. A function is injective if a = b yields f(a) = f(b). F

c. Afunctionisinjective if f(a) # f(b) only ifa = b. T

d. Afunctionisinjective if f(a) + f(b) incasethata = b. T

Let A be a set and P(A) be the power set of A. Mark as true or false.

a. Thereisan injection fromAto P(A). T

b. There is a surjection from Ato P(A). F

Find a bijection from the set N of natural numbers to the set E of even natural numbers.
Answer: n » 2n

Use the Cantor-Bernstein Theorem in order to prove that there is a bijection from the open
interval (0,1) to the closed interval [0, 1]. Answer: We first need an injection from (0, 1)
to [0,1]. The inclusion will do it. And we need an injection from [0, 1] to (0,1).For
doing this we may map bijectively [0, 1] to a closed subinterval of [0, 1], say [%, %].
The linear mapy = x+ +will do this. Then followed by the inclusion of [+, ] to
(0,1) yields an injection from [0, 1] to (0, 1).

Determine whether each of these statements are true or false. Answers:
a) e Fb) 0e{{0}} Fc)dc {0} T
d) {0} =00y Te) By {00y T NG < {0} F

What is the successor of the set {adam,eve}? Answer: {adam,eve, {adam,eve}}
Determine whether the functionf : Z x Z —» Z is onto if,
a) f(mn) =m+nT b) fmn)=m-nT ¢) f(mn) =m2+n?F

Let f be a function from A to B.Let S and T be subsets of A and U and V be subsets of

B. True or false:
a)f(SUT) =f(S) U, T PYI(SNT)=1fS)NT(T) F......
c)ff(UuV) =tV UftV T df'UNV) =ftUnNfV)T

9 Assume for sets A and B that the power sets are equal, that is P(A) = P(B).Can you

conclude that A = B?Answer: Yes, A € P(A) = P(B), thus A < B.Similarly,
B e P(B)=P(A),B< A ThusA = B.

10. a)ls the empty set @ the power set of a set? NO, any powerset contains @ b)ls

{0, {a},{b},<{a,b}} the power set of a set?
Yes, {0,{a},{b},{a,b}} = P{a,b}



