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Definitions

A set is an unordered (well-defined) collection of
objects.

These objects are called elements (or members) of the
set.

X € A, X is an element of the set A

X & A, x is not an element of the set A



Definitions

« £={2,-22,12,0,43,-1287, ...}
zZ={...-3,-2,-1,0,1,2,3,..}

={x€ZT|x <10} (set builder or common property)
={x € Z|x* <10}

« Venn Diagram
C



Definitions

Two sets are equal if and only if they have same elements. A
and B are equal if and only if Vx(x € A & x € B).

A={x€Z"|x<6} andB=1{1,2,3,4,5}, A=B

The universal set, denoted by U, contains all possible elements
under the consideration

The empty set, denoted by 0, has no element



Definitions

* A set Aisasubset of aset Bif and only if every element of A is
also an element of B.

ACB & Vx[x € A - x € B]

AZB & ~Vx[x € A - x € B]
& dx~[x € A > x € B]
o Ax~[~x € AVx€eB] (p-q=~pvq)
o Ix[x € AN ~x € B]
o dx|[x E AN x & B]




Definitions

* A set Aisasubset of aset Bif and only if every element of A is
also an element of B.

ACB & Vx[x € A - x € B]
PCA and AcCA.

 A=Bifandonly if AcB and BCA



Definitions

A={x|x=4k+ 1 forsomek € Z},
B ={x|x =4k — 3 for some k € Z }
Show that whether the sets A and B are equal or not.

(ASB) Forany x € A, x =4k + 1 for some k € Z
x=4k+14+3 -3
x=4(k+1)-3
Xx=4m—3 forsomeme€Z,s0x €B

(BSA) Forany x € B, x = 4k — 3 for some k € Z
x=4k—-3+1-1
x=4k-1)+1
x=4m+1 forsomem€e€Z,so0x €A

Thus, A=B.

of A is




Definitions

* A set Aisasubset of aset Bif and only if every element of A is
also an element of B.

ACB & Vx[x € A - x € B]
PCA and ACcCA.
 A=Bifandonly if AcB and BCA
* A set Ais aproper subset of a set B if and only if AcB and AzB

B={x€eZ'|x<10} andA=1{1,2,3,4,5}, AcB



Definitions

* The cardinality of a set A is defined as the size of A. It's

denoted by |Al. (only for finite set)

Fortheset A={x€eZt|x <10}, IAl =9

« The power set of a given set is the set of all possible subsets.

S={1} P(S)={9, {1}} IP(S)I=2
5={a, b} P(S)={®, {a}, {b}, {a, b}} IP(S)I=4

« If ISl=n, then IP(S)I=2"



Set Operations

The union of A and B, denoted by AUB, contains elements that are
either in A or B.

AUB={x|x €A v x € B}

The intersection of A and B, denoted by ANB, contains elements that
are in both A or B.

ANB={x|x€A A x € B}
The sets A and B are called disjoint sets if ANB =@

The difference of A and B, denoted by A-B, contains elements that are
in A but not in B

ANB={x|x €A A x & B}

The complement of A, denoted by A, contains elements that are in U
but not in A.

A={xeUlx¢g A}



Set Operations

AUQ = A . AU(BNC) = (AUB)N(AUC)
ANU = A AN(BUC) = (ANB)U(ANC)
AUU=U « ANA=0
AN =0 AUA=U
AUA=A - (A=A
ANA=A

- (AUB) = ANB (De Morgan)
AUB =BUA (ANB) = AUB
ANB =BNA

|AUBI = |Al + IBl - |ANBI




Cartesian Products

« The cartesian product of A and B, denoted by AxB, is the set of all
pairs (x,y) wherex€ A and y € B

AxB={(x,y)[xeA »n y € B}
« A={a,b}, B={1, 2, 3}
AxB = {(qa, 1), (a, 2), (a, 3), (b, 1), (b, 2), (b, 3)}

IAxBI = |Al . IBI

« The Cartesian products of the sets A4, A,, . . ., A, is the set of ordered
n-tUp/eS (al, a,..., an) Wher'e a, € Al/ a, € Az, ..., an € An

Aix ... xA, = {(al, as, ..., an)|al~ €Al = 1..n}



