Discrete Structures EPFL, Fall 2014

Problem Set 3
Date: 3.10.2014 Not graded

In the problems that follow we denote by N the set of natural numbers including 0.

Problem 1. Prove or disprove:

a) AN B = AUB by giving a containment proof (that is, prove that the left side is a subset of
the right side and that the right side is a subset of the left side).

b) AN(BUC)=(ANB)U(ANC) by Venn diagram.

Problem 2. Let A = {a,b,c} and B = {b,{c}}. Mark the following statements TRUE or
FALSE:

a) ce A\ B
b) |P(Ax B)| =64
c) @ €P(B)
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Problem 3. Determine whether the set is finite or infinite. If the set is finite, find its size.

a) {z |z €Z and 2% < 10}
b) {z |z € N and z odd}
¢) {x |z €N and 92% — 1 = 0}

d) A x B, where A = {a,b,c} and B=9
e) {z |z €Z and 2? = 2}

f) {z |2z € N and = 10" for some ¢ € N}
)

g) {x |z €Z and 2% < 8}

Problem 4. Let A be the set of integers between 1 and 100. How many numbers in A are
multiples of 2, 3, and 57 How many numbers in A are multiples of 2, 3, or 57

Problem 5. Determine whether the rule describes a function. If it does so, find if the function
is injective, surjective, bijective or none of the previous.

a) f:R — R where f(x) = 22014,



b) f:R — R where f(z) = x'/2014,
¢) f:N—= R where f(z) =sinz.
d) f:Z — Q where f(z) =z + 2014.
e) f:Z — Z where f(zx) =z + 2014.
f) f:R — [-1,1] where f(z) = cosz.
1
- x>1
g) f:R —= R where f(z) = ¥
6r = <2
4z z>1

h)f:R—)RWheref(x):{ .
1+2)?2-(1-2) z<2

i) f:R— R where f(x) = 272014,

1

J) fR‘)RWhere f(;U) = W

Problem 6. Let A = {1,2,3,4}. Consider f : A — Aandg: A — Awith f = {(1,3),(2,2),(3,4), (4,2)}
and g = {(1,4),(4,1),(2,3),(3,2)}.

1. Find fog.

2. Find go f.

3. Find g~ 1.

4. Find gog.
5. Find f~'og.



