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Math 166 - Week in Review #1

Sections L.1 and L..2 - Statements, Connectives, and Truth Tables

¢ A statement is a declarative sentence that can be classified as either true or false, but not both.

Simple statements are statements expressing a single complete thought.

We use the lowercase letters p, g, r, etc. to denote simple statements.

Statements that contain at least one logical connective are called compound statements.

A conjunction is a statement of the form “p and g™ and is represented symbolically by p A g.
The conjunction p A g is true if both p and g are true; it is false otherwise.

A disjunction is a statement of the form “p or ¢” and is represented symbolically by pV g.
The disjunction p V g is false if both p and g are false; it is true in all other cases.

e An exclusive disjunction is a statement of the form “p or ¢” and is represented symbolically by p¥ q.

The disjunction pY g is false if both p and g 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.

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

The statement ~ p is true if p is false and vice versa.

e A statement is called a tautology if its truth value is always frue, no matter what the truth values of the
simple component statements are.

e A statement is called a contradiction if its truth value is always false, no matter what the truth values of
the simple component statements are.

Section 1.1 - Introduction to Sets

o A setis a well-defined collection of objects.

e The objects in a set are called the elements (or members) of the set.

o Example of roster notation: A = {a,e,i,0,u}

e Example of set-builder notation: B= {x|x is a student at Texas A&M}
o Two sets are equal if and only if they have exactly the same elements.

e If every element of a set A is also an element of a set B, then we say that A is a subset of B and write
ACB.

e IfA C Bbut A # B, then we say A is a proper subset of B and write A C B.

e The set that contains no elements is called the empty set and is denoted by 8. (NOTE: {} = 0,but {0} #
0.)

e The union of two sets A and B, written AU B, is the set of all elements that belong either to A or to B or
to both.
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the complement of A and is denoted A®.
e De Morgan’s Laws - Let A and B be sets. Then
(AUB) =A°NB°
(ANB)* =A“UB°

Two sets A and B are said to be disjoint if they have no elements in common, i.e., if ANB=0.
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The intersection of two sets A and B, written A N B, is the set of elements that A and B have in common.

If I7 is a universal set and A is a subset of U, then the set of all elements in U that are not in A is called

1. Determine which of the following are statements.

(a) Do you know when the review starts?
Mo — a Ws’n‘a\.

(b) What a surprise!
No - 6~ INCLEmODI-

(c) She wore a black suit to the meeting.

Yes

(d) The number 4 is an odd number.
Yes

(e) x—5=4

NO - Wtﬁm‘%

(f) Some of guests ate cake.
125,
(g) Please take off your hat before entering the MSC.

Mo - comimand

2. Write the negation of the following statements.

(a) Bob will arrive before 8 p.m.

%Okﬁ N\U \'UD)( ﬁ/‘(ﬁ\ﬁ— \b{PD\(ﬂ, %@m

(b) All of the pencils have been sharpened.

ok o2kt ncil har bt hapiocd

e Mcdanst s Shike dueils has ot lozen Shoped

(c) None of the sodas are cold.

Sova o Hu soles are cold

or P Least g %M sodas & cold.
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3. Consider the following statements:

p: Sally speaks Italian.
gq: Sally speaks French.
r: Sally lives in Greece.

(a) Express the compound statement, “Sally speaks Italian and French, but she lives in Greece,” sym-

‘(P/\”B)/\( or  phag Ar

(b) Express the compound statement, “Sally lives in Greece, or she does not speak both Italian and
French,” symbolically.

N~ (pAg)
(c) Write the statement (p Y g) A r in English.

spuas 2itban Thbian 5y Fronch (bue aot éﬂ@,
o Dives 1w Julee
(d) Write the statement ~ A ~ (pV g) in English.

Ul dutd fnk ke it e and she doto mod
3&%3( Tigdinn oY Tronde

4. Construct a truth table for each of the following. Also, state whether the given statement is a tautology,
a contradiction, or neither.

(8) ~(~pV~gq)

P4 mp  ~ag PNV ~ (pN e gp)
T 7 F F F T
T F F T T v
S B = T =
e O . -

Neitur a ﬁuﬁ[ﬂﬁﬁ (50 A CINFTRACTVn
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(b) (pV~q)ig

(pN~) N4

N ~%

' -
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Lol b o b

b wp b b ol
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TR e

e

@ ~(pAg)V{gh~Tr)

D

L -

~(pAN (44~

%ANr

e . T (R LU S VT

A%

e e e A

’

ph 4y

Lt el A K W T

~r

[ T T e T B

ol el e

I e T R e

S RS L S VR T



Math 166 Fall 2008 ©Heather Remsey

Page 5

5. Let U be the set of all A&M students. Define D, A, and C as follows:

D = {x € Ulx watches Disney movies}
A = {x € U|x watches action movies}

C = {x € U|x watches comedy movies}

(a) Describe each of the following sets in words.
i. AUC

ww%wﬁm%M%wwmmmM
WIS 0 omeAieS(or both)

ii. DNCNAS®

Ju %@Jggb adb el pydonts Who WA Disp

u
{ fm v ViV AN
: e A0e bk N0k 4 e pvies,
RS Dl b &W‘f&ﬂ R b&b ¢ - ,,
WIS [ndt)
ili. DUAUC , . n
jzlnevr A28 Ae v etpdunts whos usat o 915,{,@,3 ALVIES o
fCAN (S 0 ¢ e dios |
(M%@%%a@@ A\ StuAonsts wihoo wsrd ch ad et e %

‘Dﬁ%’wg y A fove | ar c,-mwﬁd?/\ﬂ vaﬁ“\fi@fﬂb
iv. CN{DUA)

j&i 5ok gbaQQ Ag YY\%JOAW%S l/\)_j D U\ﬂu{(:[’\ C/Mdz‘vé’. S |
ond Wi wrkh Diahe o¢ AC o, V185,

(b) Write each of the following using set notation.

i. The set of all A&M students who watch comedy movies but not Disney movies.

AL

ii. The set of all A&M students who watch only comedies of the three types of movies listed.

Cn(pum)” = enD NA

iii. The set of all A&M students who watch Disney movies or do not waich action movies.

DU K
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6. LetU ={1,2,3,4,5,6,7,8,9,10}, A= {1,5,10}, B={1,3,5,7,9}, and C = {2,4,6,10}. Find each of
the following.

(a) AUB -
huB={15,10,3,7,97

(b) BNC

{d) An(BUC)

buc 5,19, 2 0,10
A= @Qi@ M {>’AfM5W) {]?ﬁ{}

© (Aucyus T
AVC=%1,S \0)34{,

(hVO) = cf” 1,8,9% >C

c)u% 5,713,915,
625 15,504) > to189,1,7
(f) How many subsets does C have?

94 = | Fulosels (5in0e ﬁ Ms %/ Lﬁam{/,,\;g)

ettt e =

(g) How many proper subsets does C have?

l—-1= (5 Peopee SAdpSeXs

(h) Are A and C disjoint sets?

Mne= g0k S ANCE ) hand Lot 0k dlis pins
(i) Are B and C disjoint sets?

=B bard Canedis ot
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7. Use set-builder notation to describe the collection of all history majors at Texas A&M University.

%}L( Y15 & \r\is%(ﬂ il st Juus Aen lximmrs.’w}
8. Write the set {x|x is a letter in the word ABRACADABRA } in roster notation.

gcb,{o}r,c)dj

9. Let U = {a,b,c,d,e,f 8 h,i}, A= {a,c,h,i}, B={b,c,d},C={a,b,c,d,e,i},and D = {d,b,c}. Use

these sets to determine if the following are true or false.

(a) TRUE Agc siee he A and g

(b@FALSE BcC Sk BC 0 and B#EC

© TRUEDCB ainte D=6
(dFALSE 0cA  cpn D 15 o Subset %Mﬁxj oL
©) TRUE{c}eA S ¢ EA  and el C A
O(TRUB) FALSE deC

(h) TRUE AhA":O. s ANAT = (,25
ar
)

(i)@FALSE BUB =0 4inw (@U@L>C~; \Q)L[\(
BNB

w4
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10. Draw a Venn diagram and shade each of the following.

(1) ANBNC

- U

(b) AU(BNC*)

l/( b regions [34’!.
O ce@ms b, 5,1,%

(5/\0":(2-@(%5 5
p( - r;;pya\f\)[p %, Ly |

N /Jrj or 1o Bbed i

10\!‘

(A - ” lmsff,%m%\ .
‘ - feag%wvu IIL‘?"L_" /A (6(\{)

M

o
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11. Given the following two simple statements, determine the truth values of the compound statements listed
below.

p:  The planet Mercury is a gas giant,
q: The U.S. is composed of 51 states.

(Note: Both p and ¢ are false.)

©pcs | Fatse )

A

N

c
® Vg
N Eﬁ%ﬁj

(€) (,\5) P¥q M
y

T Y
@ ~(eprra)
~0 T el
~T )
12. Given the following two simple statements, determine the truth values of the compound statements listed
below.

p:  The Grapes of Wrath was written by John Steinbeck.
g: The Blocker Building is on Texas A&M’s West Campus.

(Note: p is true and ¢ is false.)

a) p¥Y )
‘)ﬁgﬁ? Caloe.
(&m@@ T?

(c) ~ (P‘Vfi’)
ey |Fale
“(T)

(d) ~{~pVg)

APV E)
~(F)




