MATH 1324 = FINITE MATHEMATICS
PRE-CHAPTER 4 SETS AND SURVEY PROBLEMS

a Definition: A sel is a well-defined collection of objects. Denoted by capital letters, This is not just any collection. [t
must be defined in such a way that we can determine whether or not an object belongs to the collection.
= Objects of a set are called elements. Usuvally denoted by lowercase letters.
Ex: Suppose A is the set containing the elements a, b, and ¢. We write A = {a,b,c}
) . oW W ieye . . - n o“"'hl;‘
Ex: Suppose 8 is the set containing all the letters of the English alphabet. We write Seh -bu da{‘f
Beitbicae,®, g xn23 o B = x| xis loveass leeof Erglutn atphalet £

Vo ster novahon 1 o«
s If @ is an element of a set A, we write a © Aae A SMW o If & is not in A, we write a ¢ A
o 6"
» Two sets A and & are equal if and only if they contain the same elements. Written as A = B, —

/7 If every element of a set A is also an element of a set B, then A is a subset of B. We write A C B
A A
s NOTE: Every set A is a subset of itself, - /6 (P 6 ﬁ 3

m The set that contains no elements is the empty set or null set. Denoted by 9. The empty set is a subset of every set.

Ex: List all subsets of the set A = {*,S,R}¢/§ﬁ %/ % ggci ICS/ %/ /621 ?S #%/ ?l;sl/cz 3 k/S,ICS
g
= H o6 Subschs. N ANA

‘;‘ not (i~ aslte Nt

s The set of all elements of interest in a particular situation is the universal set. 2

Proper swbret A CB It alllowenksinA se 1o BE thecen
= Venn Diagrams Mmoe (A 3,

u[ntersection of sets A and B: Union of sets A and B:

Q)| ¥

&ﬁ i€ clemeniy

ANB={x|xecAand x e B} AUB={x|xeAxecBxecANB}
The set of all elements in both A and 5. The set of all elements that belong to either A or B or both,
Ex: Let A = {2.4,r,7,m, 3}, B= {52 p.rk ! 8y} Find
/ c < ’
() AUB (byANB 7 ?Qc(/ klz

:ifl Y1 N7 3/5/(7/“/53 A B U
M ANB = ¢ Lphyset

@ AR S A0B=¢

Ex: LetA={1,3,5,7}and B = {2,4,6,§, 10}. Find
@wavB 24 ,%% % A\, ¢ 8103
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MATH 1324

SETS AND SURVEY PROBLEMS CONTINUED

s Complement of set A:

w

A={x|xc U and x ¢ A}
The set of all elements in % but not in A.

= Sets A and B are disjoint il they have no elements in common. (IFAMNEB = &).

. o L d
Ex: Suppose % — {1,2,3,4,5,6,7.8,9, 10} and A = {2,3,6,8}. Find A°.

A% 5,457,903

= Set Complementation: If % is a universal set and A is a subset of ¥ | then

-fﬁ’"_¢

-ra"_’]/l

(A — A

Disjoint:
w
O
/) l
mAUAS = |\

= Set Operations: Let % be a universal set. If .-’{,B, C are arbitrary subsets of %, then

s AUE=BLA

e (ommuiathve =

= AU(BUC) = (AUB)UC & aSSociﬂ’«':J‘ -
s AU(BNC) = (AUB)N{AUC)e= A\Sh‘lbu“"‘ -
3(x 45) = 3xe3(S)

» De Morgan's Laws: Let A and B be sets, Then (AUE)" =A“NB" and (ANB)" = A" UB*

Ex: Given the set X below, find

{a) XUA"

(b) (XUA)U(C*NB)

(e} (XUA¥NEB

sANE=EnNA
wAN(BNC) = (ANB)NC

s AN(BUC) = (ANB)UANC)

_ @) (XUA)FUB @—L,

\) ‘Nv \?( A B P A “

S‘\ M} ‘ i

Sl

W L\( Bv“

7

C VIII
X

Xy A°

) B
A
A"?
¢

X NAS

s Problems that call for finding the number of elements in a set are called counting problems. This field of study is
called combinatorics.

s The number of elements in a finite set is determined by simply counting the elements in the set.

m If A is a set, n{A) denotes the number of elements in A,
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MATH 1324 SETS AND SURVEY PROBLEMS CONTINUED

= n(&) =U

_ - nAn®)
m If A and B are not disjoint sets, then n(/A UB) “(A) ol A(BD b(L ve dosie tounbd

A B % tlemats (« V:"

ﬁfﬁ (atergcchon

")
a

m If A and BAar‘ll:%s_]mnl sels, then LA v B) =N (A">"' n (B)} (@BB
ANB= 20, 5/00%5

Ex: Suppose A = {3,r,a,5,7, %, b.x}, B={a,x,5,b, j,8}, C ={ra,7}. and D = {3, b,*}. Find
b naus)= (A A - N(ANE)  wyncup) =n(e) « nC D)= n(C anv)
= §+ b-4=/0 =3 x3-0=6

ix: Among 500 freshmen pursuing a business degree at a university, 320 are enrolled in an economics course, 225 are
anmlled in a mathematics course, and 140 are enrolled in both an economics and a math course.
zw many freshmen frurs'l this group are enrolled in an economics math course?

50/‘ u M"h‘ : /\(g(;z); “é’g;"“) ‘V:(GCW‘ n/‘r’(:):g"“‘) Emnoml::h Math %

{b) How many freshmen from this group are enrolled in only an ecmnmlcs coul

RegimI: |D

(c) How many freshmen from this group are enrolled !m economics but not a math course? \

(Q.QJ/M T- 180

Ex: A survey of 100 teenagers abow revealed the following: /{o" \ ,l-[ ’$
40 play video games

/ﬁonly play sports qu jrun Shﬁ w\ P"‘f)!w S . 3

v~ 25 read novels R ({”' v

x|«0
|‘B>\_ <«

\/ 15 play video games and play sports

12 play video games and read novels . o wﬂ w‘ )]
\/ 10 play sports and read novels ,4\0'“‘5\\\

/ 71 all three
(a) How many teenagers surveyed have at least one of those hobbies?
Reﬁlﬂ“s i}/l/ ﬁﬂ/ﬂ/ﬁ m éa
(b) How many teenagers surveyed have exactly one of those hobbies?

1494 % =33

¢) How many teenagers surveyed have exactly two of those hobbies?
fc) He y LCCMAZers Survey v y two of those ho ]

ﬁg@‘ Il +¥€6= J¢ 7
)

J  (d) How many teenagers surveyed have none of those hobbies? a S -1 ’q’é

.@, g% RegimtT - 109~ 12 -1(-4 A 4-F
{e) How many teenagers surveyed play video games but do not read novels?
WﬁfW\Slj LL: 17r+i1=2% @
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MATH 1324

2~ (9 7% - (80-%)

SETS AND SURV EY PROBLEMS 'CONTINUED

Ex:
In a survey of 300 people
|/122 drink Sprite
L~ 150 drink Coke
v 62 drink Pepsi
38 drink Sprite and Coke
20 drink Sprite and Pepsi
drink Coke and Pepsi
36 drink none of these,
Fill in the Venn diagram.

\

!

’7;'64'7‘ AEXZ RS

/ Sprite

B =[TFF)I-X = (1 6-%)

W
) “2htx
A o

20-x)7% - ”'X>

}%/ ~2%¢X

1§ + X

VI

Sprite

Coke

Pepsi
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