Math 166 - Week in Review #5

Sections A.1 and A.2 - Propositions, Connectives. and Truth Tables

e A proposition, or stafement, is a declarative sentence that can be classified as either true or false, but
not both

e Prime propositions. or simple propositions, are simple statements expressing a single complete thought
e We use the lowercase letters p. ¢. 1. etc. to denote prime propositions.

« Propositions that are combinations of two or more prime propositions are called compound proposi-
tions. The words used fo combine propositions are called logical connectives

e A conjunction is a statement of the form “p and ¢” and is represented symbolically by p A g.

The conjunction p A g is true if both p and ¢ are true; it is false otherwise.
« A disjunction is a statement of the form *p or ¢ and is represented symbolically by pV q.

The disjunction pV ¢ is false if boih p and ¢ are false: it is true in all other cases.

® An exclusive disjunction is a statement of the form “p or ¢ and is represented symbolically by p¥ g.

The disjunction p ¥ q is false if both p and ¢ are false AND it is false if both p and g are true; it is
true only when exactly one of p and g is true.

+ A negation is a proposition of the form “not p” and is represented symbolically by ~ p.

The proposition ~ p is true if p is false and vice versa.
Section 6.1 - Sets
» A sef is a well-defined collection of objects.
* The objects in a set are called the elements of the set.
« Example of roster notation: 4 = {a,e,i,0,1}
« Example of set-builder notation: B = {x|x is a student at Texas A&M}
* Two sets are equal if and only if they have exactly the same elements

» If every element of a set 4 is also an element of a set B. then we say that 4 is a subsef of B and write
4CB

e If 4 C Bbutd # B. then we say 4 is a proper subset of B and write 4 C B.

The set that contains no elements is called the empty set and is denoted by 0. (NOTE: {} = 0, bur{0} #

.
0.
o The union of two sets 4 and B. written 4 U B, is the set of all elements that belong either to 4 or to B or
to both.
o The intersection of two sets 4 and B, written 4 M B, is the set of elements that 4 and B have in common.
* Two sets 4 and B are said to be disjoint if they have no elements in common. i.e.. if 4B = 0.
o If U/ is a universal sef and 4 is a subset of U, then the set of all elements in U that are not in 4 is called
the complentent of 4 and is denoted A4°.
# De Morgan's Laws - Let 4 and B be sets. Then

(4UB)Y =A°NB°
(ANBY =A°UB"

:ction 6.2 - The Number of Elements in a Finite Set

* The number of elements in a set 4 is denoted by n(4).
o Forany two sets 4 and B, i(4 UB) = n(4) +n(B) —n(AnNB).

o For any three sets 4. B, and C. n(4 UBUC) =n(A)+n(B)+n(C)—n(4NB) —n(4NC) —n(BNC) +
nAnNBNC).



1. Determine which of the following are propositions.

(a) Do you know when the review starts? N ) [W""')
(b) What a surprise! MO /‘U{C&U"f.&‘ﬁb\)
(c) She wore a black suit to the meeting. ‘éas

(d) The number 4 1s an odd number.

743
(e)x—5=14 [UOZOP? classr &%W%Auor

(f) Some of guests ate cake%bg 7@/5{.3
(g) Please take off your hat before entering the MSC.

No  ( command oy rW\



2. Write the negation of the following propositions.
(a) Bob will arrive before 8 p.m.
%o@ will not aruage L@’*M 8pr.
. -
(Bob st avure cvt-?fw\ o/tF\B

+ least o ) )
(b) Seme-of the committee members missed the meeting.

Ylore (6 Jhu eamme tee momdec,
il o praetlhy.

(c) Some of the kindergartners are not listening to the teacher.

aﬂ Ha MMMWM ane Ustens
G Ho Hadma 3
(Tiows o kindacgudbons ane pot

Liskening — - )
(d) All of the pencils have been sharpened.

+ all QM penedls
" fj i pen ot e carecd]

(it oot o § ot geacils Jrao not- ben
(e) Nouetf tlleé&as‘i{ze cold. M

%’m i Hu 10dao an cold,

both are orreey
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3. Consider the following propositions:

p: Sally speaks Italian.
g: Sally speaks French.
r: Sally lives in Greece. /\

(a) Express the compound proposition. CSally speaks Italia1@F rench,
she lives in Greece,” symbolically.

@A%)Ar

(b) Expresg the compound proposition, “Sally lives m Greeche
does(not ppeak both Italian and French” symbolically.

eV~ (pny

(c) Write the statement ( p@q) Arin English.
Cexcditsive or

apeo-ka oathan Thbisn n Frenth,
fif?m oot g /d(;gmm)jm,
((;zzgle ;t:jel;g ‘j ,/in Enihsh. @

d,eu‘é(fw‘ Ltatian (o)
?mm&w




4. Construct a truth table for each of the fﬂllG‘WIIl
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. Use set-builder notation to describe th of all history majors
at Texas A&M University.

M= T | % s ahishory mjorathO

R SlkCl'\ ..H,@-(- "
. Write the set {x|x 1s a letter in the word ABRACADABRA } 11 g‘ﬂs‘rer;

notation.
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7. Le e the set of all A&M students. Defi ne D. 4, and C as follows:

2N &
D= {;\@ U|x watches Disney movies }

A = {x € Ulx watches action movies } U i \/

C = {x € Ulx watches comedy movies } oY

(a) Descnbe each Zi the following sets in words.

peri} 2l Hivdents at AgM
W MM\ (u/hw\ or MMWUO

i pron T
C inDard inC and not in A
prt ) Gl ki W) afudars brbro
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KD\SM b\ Qw&mﬁdﬁm& af locot
iv. CN(DUA) e %“M ’5+:,‘>u %W\M&»\
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(b) Write each of the following usin ;

1. The set of all A&M students who watch comedy 1110\-1:—:‘_@ not
Disney movies.

(N\D

11. The set of all A&M students who watch 0111} com

three ‘rvpes of

cN (Dun)
[CAD D nAa)
Qars

C C
CANA"ND
i11. The set of all A&M students who watch Disney 1110\-@0 not
watch action movies.

DU
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8. LetU=1{1.234.56.7.8,9,10}. 4 = ,B: {1,3,5.7,9}. and

(a) AUB

AUB =71,503,7,9]

nd each of the following.

o I commore
(b)y BnC

1
HopnegdR
(c) C°
QWi C
(= %l|%'§’7'q/ ?}
() An(BUC)

ﬁ:J(C. = {@”),@,’7,9 )’al,"f, (n@

AU = 1,5 10
and

(e) (AUC)UB
v J v /,/’/
AUC 251,500,240

(AUL)L= z %) 7‘:%%}

u/wc}” UB= {575,159




(f) How many subsets does C have? !2

Te (s aMb with N wlomentes,
S e Q1 A i
C oo U horonts 20 has Q ’
(g) How manyd?ropijsubsets does C have?
Hﬁ-'/ =&6’ f;roFer@

(h) Are 4 and C@

Y AT
ANC - %,03 Mo&éﬁw& %

(1) Are B and C disjoint sets®




9. LetU ={a,b,c,d,e, f,g,h.i}, A B: {b,c,d},C={a,b,c,d.e,i},

and D = {d.,b,c}. — ~—_ /\

(a) Find n(A4). N (A) = 4

(b) Find n(BUC).

WBUC) = n(B) Nt —n(BNY)
23 4o — 2

_ -[0)
(¢) Find n(4 N B).
ACAOB) =]




subset
Use the sets ahove to d‘g/r ine if the following are true of false%
(d) TRUEO Ts MAS in B aloo inC

(e TRUE DFALSE BO%__ {op-(,V sulo st
6) TRUE f ® did wot \Wove Mo J

(gALSE 0CA Ewpy RHISA Jubyet ﬂw"g
(h) TRUE /FALSE) 404 oDomant 3‘5

(1)(TRUE) FALSE d < ?f

(k) TRUE ANA°=0

(l) FALSE (BUB°)
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(AU B =sne"

(ANB) = A UR
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shade each of the following.
—

n Aard \nB and inC
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BNC

10. Draw a Venn diagram and
(a) A ~
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d) (4NC
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11. A survey of 300 people found that 95 of those surveyed like licorice, 75

like tafty and licorice, and 53 like neither of these hﬁ%
5’1@ ople surveyed liké€_at least ong) of the—tag_ty
A \ candy? ﬁx, L bg; Ty IAM

N\ Whe Gke licorice,
Mo T - - — - -
\ T - - '7""{3'6

52 e
(v) 300 - 20 1S ~S3=I5%
(o 3] W (LUTY= 90+ 75 #Isa247)

(b) How many people surveyed like exactly one of these two fypes of

candy? (aM %,L:H'-(S ?/\ V‘ej)\w‘ ld/l{)
Q0+ (52 =]




12. A survey of some college students was conducted to see which of the fol-

lowing three movies they had seen: The Matrix, X-Men, and Spiderman.

It was found that

\)«Kstudents had seen all three movies.

_/ﬂtudents had seen The Matrix and X-Men

Lo students had seen X-Men and Spiderman but not The Matrix.
students had seen exactly 2 of the 3 movies.

e 10 students had seen neither X-Men nor The Matrix. (rﬁlol\-b G"“lfé

(A9 students had seen The Matrix.

6 students had seen The Matri @ —A‘Wen.

l)42 students had seen X—Mepiderman.
n o~

(a) Fill in the Venn Diagram, illustrating the above information.

) . #5 ;,\Sra«r

TS / N represens
- - M-m:x / Yf\m; M-
-ty 5 \"/O t ﬂgt?lu}
L-2-3 Smgmx Yoo

3:;—:’.1-—‘{-"(1‘3

(b) How many students surveyed had seen at least one of the three movies?
( regions -7
wrl+a+ D407 0+4s

(c) How many students surveyed had seen only Spiderman?

(re @msj

(d) How many stadents surveyed had seed\The Matrix or\-Men)but not

both? FM‘W (I,l) ’)l

touwﬁ——](&f

(e) How many students surveyed had seen The Matrix and Spiderman?

b =[]
((MSW\S f“”"‘(z«B



13. Some students were asked whether they had one or more of the follow-

mg types of animals as children: dog, cat, fi sh. #&dS«L

gt D betlanet
28 said they only had a dog. wlo

6 said they had all three of these pets.a_ A 033 ao hs (d\
16 said they had a dog and a fi sh. UL —— -

15 said they had a fi sh but did not have a cat. —— - et - — -
48 said they only had one of these types of pets.

57 said they had a fi sh or a cat. DA -

& 87 said they did not have a fi sh. it 6"' sh——~.
57 said they did not have a dog.

(a) Fill m a Venn Diagram illustrating the above information.

To find x,y,and 2,

Mt ust
Tafoumafion aiven in

e
SN A
5 =30 Jhaq‘k”\ % W’ng'

q¢+«3 FIS+OL +103+5=38"
X+ 4436 =97

w

3%7XT’5T%=%1 X+j >2)
Yt2+43= K rz=e
Semu U

g*‘j

(b) How many students were in the survey?

Lt \DFIGFTESFA L5 +30=
G
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