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Sec 1.2 Basic Set Operations

Terminology disjoint sets

Def We say two sets S and T are disjoint if
S and T have no elements in common

Ex Let App is a prime number 2leqpleq11

B positive even numbers

Cxx is positive and odd xleq11

B and c are disjoint sets

A and B are not disjoint
A and C are not disjoint



looks like the 2nd letter
in intersection

Intersection

Def The intersection of sets S and T denoted ScapT

is the set of elements that are in both S and T

ScapTxxinS and xinT

Ex Let Aleft235711right
Bleft246ldotsright

Cleft1357911right
AnB left2right

profline

Bnc

Anc left35711right
Ex mathbbZcapmathbbQmathbbZ



Ex Let Aleftleftxyrightxy7xyinmathbbRright
points on the xy plane
satisfying the equation xy7

Let Bleftleftxyrightxy3xyinmathbbRright
7lceilhaty

1

B
left52right

2

beginmatrix1113573endmatrix
3
L

Then An B leftleft52rightright



U looks like the 1st letter
in union

Union

Def The union of sets S and T denoted SU T

is the set of elements that are in S or in T
or in both S and T

ScupTxxinS or xinT
Ex Let Aleft235711right

Cleft1357911right

AU cleft12357911right

Ex mathbbZcupQQ

Ex SvS for any set s



Ex Let Aleftleftxyrightxy7xyinmathbbRright
points on the xy plane
satisfying the equation xy7

Let Bleftleftxyrightxy3xyinmathbbRright
7lceilhaty

1

left52rightB
2

xbeginmatrix111357endmatrix
3
L

Then A UB points on the line A or B
is left52rightinAcupB or left52rightnotinAcupB



Terminology disjoint sets

Facts if S and T are disjoint finite sets

then SUTST

If S and T are non disjoint finite sets

then leftScupTrightleftSleftrightTright



Universe

Often we need to establish a universe under discussion

Ex Let the universe be uP
Then the set leftxx2qright is left3right

Ex Let the universe be UmathbbZ

Then the set leftxx2qright is left33right

Venn Diagrams

Universe set u



Venn Diagrams

ASet A

BA
AnBIntersection

ANB



Venn Diagrams

BA
Union

AUB



Complement Let AB be subsets of the universal set u

Some books
write B A

instead of Bt
BAxxinB and xnotinA

Read the complement of B relative to A

Set B Set BA

BA BA
therefore

Ex Uleft12ldots6right Aleft25right s Bleft1345right

Then BAleft134right A 13 4
6

3I A
2

i

b



Ex Suppose AB

Venn diagram for BA Venn diagram for A B

overlineB 31
AA

In this case AB

Ex Let AmathbbNBmathbbZ
Then BAleftldots321right and AB



Complement Let A be a subset of the universal set u

AcUAleftxinUxnotinAright
read the complement of A

Complement Ac A Ac

Ex Uleft12ldots6right Aleft25right Then Acleft1346right
1 3 46

A
25 Ac



Complement AcUAleftxinUxnotinAright

Complement Ac A Ac

Ex u1

lcu

Ex UmathbbZ The complement of even integers
is odd integers

Ex Let umathbbR mathbbQcleftxinmathbbRxnotinotimesright
called irrational numbers



Symmetric difference

ABleftAcupBrightleftAcapBright
Read the symmetric difference of A and B

BA

Ex AA
AA

for any set A



Symmetric difference

ABleftAcupBrightleftAcapBright

Ex Let Aleft138right Bleft2489right Then ABleft12349right

924
BA 8

31

Ex If AsubseteqB then ABBA
Ex mathbbQmathbbRmathbbRQ irrational numbers

overlineB
A



Exercise
Suppose u is an infinite universal set

and A and B are infinite subsets of U

1 Must AC be finite Both are possible
Must A be infinite
Find examples U and A for
finite infinite

2 Must AU B be finite infinite
Must be infinite Why

3 Must AnB be finite infinite
Both are

possible
Find examples U A B for
finite infinite

4 Must A B be finite infinite Both are

possible
Find examples U A B for
finite infinite



Exercise 7

Let u all students at UML

D day students

MC math majors
G grad students

Math
Grad

Day



Exercise 7

Let u all students at UML

D day students

MC math majors
G grad students

Venn diagram for evening students

DcUD

Math
Grad

Day



Exercise 7

Let u all students at UML

D day students

MC math majors
G grad students

Venn diagram for evening students

DcUD

Math
Grad

Day



Exercise 7

Let u all students at UML

D day students

MC math majors
G grad students

Venn diagram for undergraduate math majors
and MGc

Math
Grad

Day



Exercise 7

Let u all students at UML

D day students

MC math majors
G grad students

Venn diagram for undergraduate math majors
and MGc

Math
Grad

Day



Exercise 7

Let u all students at UML

D day students

MC math majors
G grad students

Venn diagram for undergraduate non math majors
and McGc

Math
Grad

Day



Exercise 7

Let u all students at UML

D day students

MC math majors
G grad students

Venn diagram for undergraduate non math majors
and Mc

Note

GccapMcleftGcupMrightc

Gc

Math
Grad

Day



The end of textbook
Sec 1 2

Sage Math.org



Sec 1.1 Exercise 8 Extra

One reason that we left the definition of

a set vague is Russell's Paradox

The Russell set R is the set of all sets

that are not elements of themselves

RleftxxnotinXright
If RinR then by definition RnotinR

If RnotinR then by definition RinR



ExtraBarber Paradox

Suppose there is a barber B

B shaves all people and only those

who do not shave themselves
All people
who do not
shave
themselves

If B shaves himself then B is not in

All people
who do not
shave
themselves

But B only shaves people in

All people
who do not
shave
themselves

If B does not shave himself then B is in

All people
who do not
shave
themselves

But B shaves all people in



HW 1 due tonight

HW 2 due Tues

You can click resubmit

as many times as you'd like

on Gradescope

No office Hour today after class


