CSC 240

2 - SET THEORY




WHAT IS A SET?

All SVU Students

All Harry Potter Books

Harry Potter Books written by J.K. Rowling

SVU Students who have read a Harry Potter book

Cars in the SVU parking lot right now



WHAT IS A SET?

“A set is a finite or infinite collection of objects in which
order has no significance, and multiplicity is generally also
ignored.”

— Stover, Christopher and Weisstein, Eric W. "Set." From MathWorld--A Wolfram Web Resource. http://
mathworld.wolfram.com/Set.html


http://mathworld.wolfram.com/topics/Stover.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/Set.html
http://mathworld.wolfram.com/Set.html
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commas separate elements

curly braces
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WHAT IS A SET?

this is a set that
contains a square

B 2 { ]

this is a square




THE EMPTY SET

the symbol for the
empty set

11 O

the empty set contains
no elements



WHAT IS A SET?
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. this is a set that contains
this is the empty set

) ) , one element. That element
a set which contains nothing

is the empty set.
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SET MEMBERSHIP

0§{I,O,A}

" ..is an element of...”



SET MEMBERSHIP

*G)E{I,O,A}

“..is NOT an element of..."



SET MEMBERSHIP

» Sets are referred to by uppercase letters (A, B, S, etc...)

» Elements are usually referred to by lowercase letters (x, a,
z, etc...)

» Given a set S and an element x, if x is an element of S, we
would write:

X €

otherwise, we would write:

X &

» Given ANY set S and ANY element x, either x € S or x ¢



FAMOUS SETS

> The set of natural numbers, N+ {1, 2,3, ...}

» The other set of natural numbers, N {0,1,2,3,...}
* The set of integers, /. -2,-1,0.1,2,...)

» The set of all real numbers, R

these are all sets



SET BUILDER NOTATION

Set builder notation is used to describe sets.

N={x:xeZandx=0}
N={x|xeZandx=0]}

The set of natural numbers, N, is equal to the

“such that”

set of all x, where x is an integer and x is

K -~ —"and"

N={x|xeZAx=0}

greater than or equal to O.

N={xeZ|x=z0}

7

the domain of x



VENN DIAGRAMS AND SET OPERATIONS

chemical elements

H He Li
Be BCN O F Na
Mg SiPSCIKTiV Cr Fe
Ni Cu Zn Ge As Se Br Kr Rb Ne
Sr Y Zr Nb Te Ru Rn Pd Ag
Cd Sn Sb Te I Xe Cs Ba Ce
Pr Pm Sm Eu Gd Tb Dy Ho
Er Tm Yb Lu Hf Ta W Re Os
Ir Pt Au Hg T1 Pb Bi Po At Rn
Fr Ra Ac Th U Np Pu Am Cm
Bk Lv Uup Uut Cn Rg Ds Hs
Bh Sg Db Rf Lr No Fm Es
Cf Uus Uuo

Al Ar Ca
Sc Mn Co Ga
Mo In Pa
La Nd Mt
Md Fl

us states

Ak Az
Ct De
Hi Id Il Ia
Ks Ky Me Ma
Mi Ms Nv Nh
Nj Nm Ny Nec
Oh Ok Or Ri
Sd Tn Tx
Ut Vt Va
Wa




VENN DIAGRAMS AND SET OPERATIONS

A={1,2, 3} C={1,3, 5}
B={1, 3, 5} D=1{2, 4,6}

AnNnB={1,3} CnD={}=¢



VENN DIAGRAMS AND SET OPERATIONS

A={1,2, 3} C={1,3, 5}
B={1, 3, 5} D=1{2, 4,6}

AUB={1, 2, 3, 5} CubD={1,23,4,5,6}



VENN DIAGRAMS AND SET OPERATIONS

“the relative complement of B in A" “the relative complement of A in B

A\ B B\A

A

A={1,2, 3} C={1,3, 5}
B={1, 3, 5} D={2, 4,6}

sometimes B - A

A\ B = {2} C\D={1, 3,5}
B\A={5} D\C=1{2, 4,56}



VENN DIAGRAMS AND SET OPERATIONS

sometimes A © B
orA®B
orA\V B

orAY B

A={1,2, 3} C={1,3, 5}
B={1, 3, 5} D=1{2, 4,6}

A A B={2, 5]} CAD={1,2234,5,6}



VENN DIAGRAMS AND SET OPERATIONS

Cartesian Product / Cross Product
A={1, 2, 3}

ordered pair B={1, 3,5}
(2,1) = (1, 2)

AxB={(1,1) (1, 3)(1,5),
\/m), (2,3), (2, 5),
5

2
(3, 1), (3, 3), (3, 3);



VENN DIAGRAMS AND SET OPERATIONS




