Key Points

- terms and concepts: set, element; empty set, power set;

Sets, Functions, and Relations subset, disjoint sets

* notation

N + defining sets
* set operations
+ guantifiers and sets
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Terms and Concepts Terms and Concepts

* asetis a collection of elements - two sets A, B are equal if they contain the same elements

an element can be anything, including another set

set is completely defined by its elements * two sets A, B are disjoint if they have no elements in

common
the order in which the elements are listed is not important
no duplicates + aset Ais a subset of a set B if everything in Ais also in B

- a set can be defined by listing its elements: { a, b, c, ... } ﬁls a proper subset if there’s at least one thing in B that isn’t in

the notation { a, b, ¢ } does not necessarily imply three different the empty set is a subset of any set
elements unless “a, b, c are distinct” is specified .
empty set { } or @ contains no elements * the power set of A is the set of all subsets of A
R - i For example, if A = {a.b}. then the subsets of A are the empty set, {a},
* a set can be defined by pred|cates- {XlP(X)} {b}. and {a, b}, so the power set of A is set given by

the domain of discourse of P must be a set {XE X|P(X)}
- can't use predicates to build a set from scratch,  { x|x€ X A P X)}
only subsets of existing sets — select those
elements of the domain of discourse for which P(x) is true

P(A) =40, {a}, {b}, {a,b}}.

the power set of the empty setis { @ }
c{o}={}
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Set Operations

* union — elements in either set (or both)
« intersection — elements in both sets
- difference — elements in A that aren’'tin B

Suppose that A = {a.b ¢}, that B = {b,d}, and that ¢ = {d, e, f}.
Then we can apply the definitions of union, intersection, and set difference
to compute, for example, that:

AUB = {a.b,c.d} AnNB={b} A~ B={a,c}
AUC = {a,b,c.d,e, f} Anc =0 A~ C={ab,c}
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2. Compute AU B, AN B, and A ~. B for each of the following pairs of sets
a) A={a,b,c}, B=0
b) A={1,2.3,4,5}, B={2.4,6,8,10}

c) A={a, b}, B={a,b.cd}
d) A= {a,b.{a,0}}, B={{a}{a,0}}

3. Recall that [V represents the set of natural numbers. That is, N = {0,1,2.3,...}.
Let X = {n € N|n > 5}, let Y = {n € N|n < 10}, and let Z = {n €
M|n is an even number}. Find each of the following sets:

a) XNY b) XUY c) XY d) N~ Z
e) XNZ fyynz g)Yuz h) Z- N

‘ 4. Find P({1,2,3}). (It has eight elements.) ‘

6. Since P(A) is a set, it is possible to form the set P(P(A)). What is P(P(0)) 7
What is P(P({a.b})) ? (It has sixteen elements.)
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Notation

Notation | Definition
ac A a is a member (or element) of A
ag A —(a € A), a is not a member of A
0 the empty set, which contains no elements also{}
ACB Ais a subset of B, Va(z € A — 2 € B)
ACB A is a proper subset of B, ACBAA#B
= | map . (Vxea)(P(x))
ADB A is a superset of B, same as B C A ) ]
AP2B A is a proper superset of B, same as B 2 A ::v:lrjféﬁfnf;:grof
A=B A and B have the same members, AC BABC A the set A
AUB union of A and B, {z|x € AV a2 € B}
ANB intersection of A and B, {x|ax € AAx € B} (IxeA)(P(x))
ANB set difference of A and B, {z|x € ANz € B} is true iff there is
P(A) power set of A, {X | X C A} some element a of
the set A for which
P(a) is true
Figure 2.1: Some of the notations that are defined in this section.
A and B are sets, and a is an entity.
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5. Assume that a and b are entities and that a # b. Let A and B be the sets de-
fined by A = {a, {b}, {a.b}} and B = {a, b, {a,{b}} }. Determine whether
each of the following statements is true or false. Explain your answers.

a)be A b) {a.b} C A c) {a,b} C B
d) {a.b} B e) {a,{b}} € A f) {a,{b}} B

8. If A is any set, what can you say about AUA7 About ANA? About A~ A7
Why?

9. Suppose that A and B are sets such that A C B. What can you say about
AUB? About AN B? About A~ B7 Why?

10. Suppose that A, B, and C are sets. Show that C C AN B if and only if
(CCAAN(CCB).

11. Suppose that A, B, and C are sets, and that A C B and B C C. Show that
AcCcC.

12. Suppose that A and B are sets such that A C B. Is it necessarily true that
P(A) C P(B)? Why or why not?

CPSC 229: Foundations of Computation + Spring 2026




