Collections of Sets

Part a: Sets Containing Sets
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Learning Objectives

By the end of this lesson, you will be able to:
e Manipulate sets containing other sets using standard set
operations.

¢ Define the power set P(A) for a set A.
e Given a specific set A, list the elements of its power set.
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Learning Objectives

By the end of this lesson, you will be able to:

e Manipulate sets containing other sets using standard set
operations.

¢ Define the power set P(A) for a set A.
e Given a specific set A, list the elements of its power set.
¢ Interpret set-builder definitions of sets containing other sets.
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Learning Objectives

By the end of this lesson, you will be able to:

e Manipulate sets containing other sets using standard set
operations.

Define the power set P(A) for a set A.
Given a specific set A, list the elements of its power set.
Interpret set-builder definitions of sets containing other sets.

Interpret definitions for functions whose input and/or output
values are sets (i.e., when the domain and/or co-domain is a
power set).
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Learning Objectives

By the end of this lesson, you will be able to:

Manipulate sets containing other sets using standard set
operations.

Define the power set P(A) for a set A.
Given a specific set A, list the elements of its power set.
Interpret set-builder definitions of sets containing other sets.

Interpret definitions for functions whose input and/or output
values are sets (i.e., when the domain and/or co-domain is a
power set).

Write simple proofs involving collections of sets and/or
functions whose input and/or output values are sets.
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mathm
Pencil


A={0,0{0,2,4},{1,37,Z) IA=9
B={0z" {24} {L3}}  \Bl=5
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Example 1

B=1{0.2",0,{2,4}, ;{/1/5}}
. A—B:(Y"“At d"zg} 7§®) {O’l’l‘l}) Z}
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A= (@7, {024 (1,37}
B = {g,2* (&) {24} ({1, 3)}

.A—B:

. AmB:{) {bg}-}
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We have to go deeper

“A dream set within a dream set within a drearm set”
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https://screenrant.com/inception-movie-christopher-nolan-characters-actors-meaning-confirmed/

We have to go deeper

“A dream set within a dream set within a drearm set”

Set c@,f>‘|‘iom

(Inception Image Source)
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Sets of sets of sets of...
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Sets of sets of sets of...

A {14}, {578}, 437, {0, {2}}}
= {{3,6},0.{8:7}}

e ANB = Q
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Sets of sets of sets of...

A={{1,4},{5,7,8},{3},{0,{2}}}
B = {{3,6},0,{0,2}}

oAmB:¢
e B_A= B
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Sets of sets of sets of...

A= {11,475, 7803}, (0, {21}
B ={{3,6},0,{0,2}} ‘“——I

°* ANB =
.B—A:
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Given a set A, the power set of A, denoted P(A), is the set of all
subsets of A. That is,

P(A) = {S:S C A}.

v

Example 3
A={1,3,4}
B=1{1,2,3,5}
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Given a set A, the power set of A, denoted P(A), is the set of all
subsets of A. That is,

P(A) = {S:S C A}.

v

Example 3
A={1,3,4} 222 =9
B ={1,2,3,5}
/
* P(A) ={0,{1},{3},{4},{1,3},{1,4},{3,4},{1,3,4}}
[RCR)| = = 2’5 _ /2_\1-\\ VAé' ‘P<A3
]R’A\ = D_A @ €@<A\
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Given a set A, the power set of A, denoted P(A), is the set of all
subsets of A. That is,

P(A) = {S:S C A}.

v

Example 3

A={1,3,4}
B ={1,2,3,5}
| 1

o P(A) = {0, {1} {3}, {(4}.(L.3) . {14} . (3,4}, {1,3,4}}
o ]P(A)m]P(B):§¢ ){@){3}) {'])’5}’} = R(/—\(\ 6)
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Power Sets

Definition
Given a set A, the power set of A, denoted P(A), is the set of all

subsets of A. That is,

)|‘

P(A) = {S:S C A}. J

A={1,3,4} Ts c @ ag!

B ={1,2,3,5} @,::5)9.€¢ ,
e
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Power Sets as Function (Co-)Domains
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Power Sets as Function (Co-)Domains

Example 4

Given a graph G = (V,E), letn: V uch that n(v) is the set
of vertices adjacent to v (not counting v, since we assume no
self-loops).

—
s

w(e) = h(‘*“):&}.

h(é):?a,C} '
n (4= z %
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Power Sets as Function (Co-)Domains

Example 4
Given a graph G = (V,E), let n: V — P(V) such that n(v) is the set
of vertices adjacent to v (not counting v, since we assume no
self-loops).

Example 5

Given a graph G = (V,E), letc: V — P(V) such that
c(v) ={u e V dist(u,v) <2}

<”\\ Pa L")Cg ('w)——z
c:('ﬁ) = {J} Q
]

C(lﬂ\ - ga'\,bf
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Power Sets as Function (Co-)Domains

Example 4

Given a graph G = (V,E), let n: V — P(V) such that n(v) is the set
of vertices adjacent to v (not counting v, since we assume no
self-loops).

| \

Example 5

Given a graph G = (V,E), letc: V — P(V) such that
c(v) ={ve V:dist(u,v) < 2}.

Example 6
Given a graph G = (V,E), let f : P(V) — Nsuchthat for S <7V,

(N

tf,df);g)@-o 0

f(S )—|{uv€E'uv€5}|

f({a b;) I{QL}'

L
N _z
+

= 2L
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Proofs with Sets of Sets

Letg : 2+ — P(Z¥) such that g(n) = {g € Z* : n| g} 9(n) i< the
- SQjL of (Po{ﬁ'-“('

w \,\‘\"l ?\KS ot n.

lan Ludden Collections of Sets Part a


mathm
Pencil


Proofs with Sets of Sets

Letg: ZT™ — P(Z") suchthat g(n)={q€Z* :n|q}.
Suppose g( ) g(2) N g( )- What is a? Justify your answer.

mw mu\ o H. ot 2

O of 2
\/T/H
E(?)/_J € g i) ke vk The \L'\'f\ S0
2\7\ W/\t)‘/‘)\v\

(2)Let W\e( (2) ng(ﬂ\ b ol
M’J\ 2{!’\4 a/mﬂ\ /‘}\V"‘)g" ILIIV"\

lan Ludden Collections of Sets Part a


mathm
Pencil




