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* Propositions —

* Connectives —
— Negation
— Conjunction
— Disjunction

e Truth Tables —
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* A proposition is a statement that is either true or false. 2\ \ | >
C‘-‘U-’-’éz S ajust

"o Examples of propositions:

a) The Moon is made of green cheese. [ FALSE | X iy
b) Makkah is the Holy City of Islam. [ TRUE ] «~ =T
c) Madinais the capital of Saudi Arabia. [ FALSE] X
d 1+0=1 [ TRUE ] +~
e} 0+0=2 [ FALSE | %
it e ey
* Examples that are not propositions. - -
Camp e that ae gl 2 dglE
b) What t|me is it? OV s—= X td"” R{CH P
c) x+1=2 ¥
d) x+y=z>< G—Gg_p‘ _J\ﬂ\ _91

we Lelgo S
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A compound proposition is constructed from other propositions using logical ’

S F U ey =) (2N

Compound Propositions

connectives. avals Ll Z Ao SN

* Example: _Iﬁﬂ-ct Yaming ouwtside "HI.QW? are having dinner arheoss
@) Progos!t!on p:itis ralnlng.outs-lde d : C' :r. ) Ls \:-.}_,o' Y
o Proposition q:we are having dinner at home

o A new proposition: I-P (P) JC\“-e'n (.O()

t is raining outsidg, then)we are having dinner at home

T ———

 We call p and q propositional variables
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Propositional Logic e
* Logical connectives: PeZs is ram he

':-..":"‘—Negation o | NOT = pPs Te is MoE /'au'nr'ﬂ..j

2 —Conjunction N AND Tt is Fnd‘zﬂ ond 7+13 rovng rys
)s" — Disjunction Vv OR P A G

— Implication —> MPLIES

"')‘ (Caonditional) - l Lt is Fo dad ev S raniy
ypf— Biconditional &> P aI;I:-.Er ohily P \VAL Y , will
O:;V (Equivalence) TP I_;E i arning Hoen w€ 22
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* In order to analyze any compound proposition, we use truth tables.
F}T:s»e)\x)r.-P e ol R oL &) Jud

* A truth table is a table which lists all possible values of the
propositional variables in a compound proposition.
— Each variable can be either True or False.

— The number of rows in the table with n variables :@

W SN &) TGP Y US s X Gue)! 0P
b gr Us i AP wqﬁw o:apnfw-‘l.mb
,‘2 — Z‘f u_,;p
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Compound Propositions: Negation )
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. The negat on of a proposition p is denoted by P and it is read as
“not \
g 21

* It has the following truth table:

— T | F

* Example:
p :The earthis round.

—p: Itis not the case that the earth is round
or The earth is not round.”
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Compound Propositions: Negation

WIS i
. Negate the followmg propositions:

— It is raining today.
o It isaining today.

— 2 is a prime number.
o 2is @a prime number

nst

— There arefother life forms on other planets in the universe.
o Itiis not the case that there are other life forms on other planets in the universe.
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Conjunction ( 9 ) A
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* The conjunction of propositions p and g is denoted by pA@ and it

is read as p and g. - - 2
) p da| pPAQ
T T T
* It has this truth table: T F F
; T F
; ; F

P q, PAY Jowmak home and §¥S rainiw

* Example: lffp)denotes “l am at home.” and @denotes “It is raining.”

then p Ag denotes “l am at home and it is raining.”
adé
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Disjunction (9V)  (6¥) W) iy
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* The disjunction of propositions p and g is denoted by pVganditis

read as p or q.
= p a| pVq
T T T
* It has this truth table: T . T
; T T
; ; F

* Example: If p denotes “| am at home.” and g denotes “It is raining.”
then pVgdenotes “l am at home or it is raining.”
of

10

Discrete Structures (1) First Semester - 1445




*

><

Y

&1—allpla__cola

UMM AL-QURA UNIVERSITY

The Connective Or in English

* |In English has two distinct meanings.

LY o .
— “Inclusive Or”:\l 0';”';\ 6‘,’) /’f‘:'" @

“
o Example: “Students who have taken 5202 or Mgth120 may take this class,”

o We assume that students need to have taken one of the prerequisites but may have,takg_n
both. This is the meaning of disjunction. For p Vg to be true, either one or both of p an

-rnTJ'.sI_he.t.rue. qu/

— “Exclusive Or” @

eV - - .
o Example: “Soup or salad comes with this meal sﬂ-'../’] q; 9 W M mP,)' .2 ¥

o We do not expect to be able to get both soup and salad.

» “InclUsiVe"sr” means “eitherdhis, or thas, ordoth’ PV
* “Exclusive,or” means “either this or that, but not both.” P OI/

WSO A Usi
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Exclusive OR (XOR) €D XOoR Ll
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* The exclusive OR of propositions p and g is denoted by yAsx, @ gand
it is read as p xor g.

pDaq

* It has this truth table: . \,.0
)\) ?

m| M| (1|

q

R
F
.
ﬂ-

ol e B |

* One of p and g must be true, but not both.
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Implication -
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SOATZ, A
* If p and g are propositions, then p->qis a conditional statement or implication
which is read as “if p, then g”.

p a |p—q
e |t has this truth table: l l l

T F @

F T T

F F T

* Example: If p denotes “| am at home.” and g denotes “Itis raining.” then p—gq
denotes '@m_aLh.ng.”

* In p—gq, p is the hypothesis and g is the conclusion.

-

13 Discrete Structures (1) First Semester - 1445




_Zf yA Sfudj 1\4»'” Paco

m 4 40

4 M Ale




Understanding Implication
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* In p—>¢q there does not need to be any connection between the
hypothesis or the conclusion. The “meaning” of p — g depends only
on the truth values of pand g.

* These implications are perfectly fine but would not be used in

ordinary English. P— 9,
— If the clouds are made of cotton candy, then | have more money than Bill
Gates.

—if UQU is opened every Friday then 2 is a prime.

P — @
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Understanding Implication (cont)

* One way to view the logical conditional is to think of an obligation or

contract. — =
— “If  am elected, then | will lower taxes.” —
— “If you get 100% on the final, then you will get an A.” T—=F X

g—‘\p( (./.-é.-lb\ \-.9_9—‘96_"\5‘:'\ ;:J Vish o
A OQuer\ Oo— 00/ S Coe= VoV V
* If the politician is elected and does not lower taxes, then the voters

can say that he or she has broken the campaign pledge. Something

similar holds for the professor. This corresponds to the case where p
is true and ¢ is false.
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Different Ways of Expressing p — g Q"M

if p, then g
if p, g

g whenever p
q follows from p

S/ v~

[f P then 9
pimplies g 2P 4
ponlyif g
gwhen p TF I study Lwill PAS3

Tw.ll pass When T Srudy

pis sufficient for g
qls necessary forp Lwill Pass “ﬂ‘ess T d4dne

o) @ \BD @\ o= ND

a necessary condition for pis g

a sufficient condition for gis p
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* Read Chapter 1 until 1.1.3 of Rosen’s book.
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