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Boolean Logic
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Boolean Propositions

: True propositions
5=3+2 »
4 s darale Bdad P
4833 A5 jliall dxals 285 3
: False propositions
Gl e B Luadd) )
10=4*2 >
9>12 »

: Not propositions
¢ oV dclull S >
e Gl @l »
X+1>2 »
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Boolean variables
p: ”z\ﬁjj.u W\I— é.ajaAJ” >

q= 115<O o >
r=“6 is even number” »
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Logical operators

Not -P
And PA q
Or PV q
XOR pDq
NOR pdq
NAND pla
Conditional p—q
Biconditional pe q
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Logical operators
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not | not | and | or | xor |nand| nor | conditional DI-
conditional
Pl q|-p|—q|prqg|pvq| p®q| plg | Pg P4 pq
T|T| F | F T T F F - T T
TIF| F | T - T T T - F -
- | T| T | F - T T T - T -
- F| T | T F F T T T T
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: 4dlill @i lall (logical form) dilaia) digal) cuis)

p= “3=5" »

=p : 3£5
p=“6>0", q="6<10" »
PAQ : 0<6<10
q= “IELTS 3algd Ao Jiala (adlll “ ¢ p= “TOFEL 83l Ao Jaala (il “ 3

pVq Ll 53 8 Al all JELTS salesis ) TOFEL 3algd e dualall (asill (Ko
q= “ EJ\:\J\ salad 43\.2.\ Lﬂlu el “ ‘p= “ 3320 el e ‘O p

PA=Q : 5okl 3aL8 ddlay ollay Y a1 450 20 el jee ()

q= ”Lfm‘)r_ llall A ”cp: ”L§ prite] allal) OB >
PDg: e s L) da ol g gLl e Jlidy of il e caay

r=“ java 2o iy “ ¢ g= “ o+ (BB cllig “ p= “Aiila slae dudia o A Jaall da @ ) aasiall 3
p/\(qu):java o c++ @SJA&LAJ)@LAJMMM C‘PU)SJU‘M‘M)SLA‘?M\U)SJU‘“—‘L
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Conditional operator(-)
414
q= ”JJBAM L;A L ) L_\J\.Lj\ “ ‘p= ”L_;\.@_\M u\AAAY‘ eASJ ej JLL-J\ “ >
p—)q:J)BA\L;jguﬁqjué\.@ﬂ\Q&AY\ qu\eﬁg.e“ﬁ;\

q= “ AAJJAJ‘ LA;‘ L_\AJJ “ ‘p= ”u.uA.».:LA wQ-LJ\ “ >
p— q riEasll ) adi Cogu Luadie galall (IS 1)
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Bi-conditional operator (<)

p—oq=(pP—oqQNQq—p) >
- 34 >

o= LISl b el @ o= “haelal) Alislio L) aiil) (ALl Gy @ >
p — q ;LMK 8 a1 188 g 1) daalad) Alalia ) andill cadUall 3ay

q= “Gatasiall L_iumh)j‘ J)ML;ACA-“‘—JM‘ ‘" (p= “an K< 4 JJQAS‘ iy L._\ju\” >
P q s S Rl (ea )3 Jadd g 1) dadaiial)l Clucaly )l jie 8 lllal) masy 3

https: /] manara.edu.sy/


https://manara.edu.sy/

Y

0)liaJl

Conditional operator(—)

Conditional: p— q
Inverse: =p — =(q

Converse: q—p

Contrapositive: =g — =p

p q p— q -p > ~q q-p ~q > =p
T T T T T T
T F F T T F
F T T F F T
F F T T T T
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. Al e JLell truth table ddal) Jgaa s
(p Vg)A=(p Aq)

pVvq PAq -(p A Q) (P V@IA=(p AQ)
T T F F
T F T T
T F T T
F T F
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(pVa)V(-pAq) = q
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p o -p pVvVq “pAg | (pva)V(-pAg) | (pVa)V(-pAqg) — 9
T T F T F T T
T F F T F T F
F T T T T T T
F F T F F F T
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(pVa) - (pDa)

pVq pDq

(pVa) — (pDa)

M| M| - | = T

m| - 7| 4| QO

m | - -] -
M| = -] ™

o B B B e
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(p— q)D(p

> q)

T

~q P—4q

p — 7q

(p— q)D(p <« q)

o I s R

n|—|7n| -

— M| |m
e e e

n|i—H |- |

- | = |- |-
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pV(qAr)

pV (qAT)

gqA T

u.sy/

https://manara.ed


https://manara.edu.sy/

Wy

0)liaJl

(p > 1)—(q—T)

(p > 1) —(q—T1)

q-T

poT
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—pVvq —>rTr

—pVvq—>Tr

—pVq
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(pA(P— q)) —9q

p q p— pA(P— q) | (PA(P— q)) —q
T T T T T
T F F F T
F T T F T
F F T F T
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(p— q) A(—q A p)

p a | q | po aqAp (p— @) A(mq A Pp)
T T F T F F
T F T F T F
F T F T F F
F F T T F F
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Write (inverse ,converse,contrapositive) for this conditional sentence:

Conditional: if (1+1=2) then (2 > 1)

* Inverse: if (1+1+ 2) then (2 < 1)

* Converse: if (2 > 1) then (1+1=2)

* Contrapositive: if (2 < 1) then (1+1+ 2)
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Write (inverse ,converse,contrapositive) for this conditional sentence:

Conditional : If Tom can swim across the lake,then Tom can swim to the island.

* Inverse: If Tom cannot swim across the lake,then Tom cannot swim to the
island.

* Converse:lf Tom can swim to the island, then Tom can swim across the lake.

* Contrapositive: If Tom cannot swim to the island, then Tom cannot swim
across the lake.
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Writing logical formula for a truth table%v

formula | p q output
PA q T T T
pA -q T F F
-pA q F T F
-pA -q F F T
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Idea 1: Look at the true rows
and take the “or’”.

(pAq) V (=p A Q)

Idea 2: Look at the false rows,
negate and take the “and”.

“(PA QA (0DPAQ)
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Writing logical formu

a for a truth table%v

formula P | q | r | output
pAqQqAr | T | T T T
pPAQA-r | T | T |F| T
pA-qAr | T | F | T| T
pA-qA-r | T | F | F F
-pAQAr | F | T |T| T
-pAqQA-r| F | T |F F
-pA-qAr | F | F | T| F
-pA-qA-r | F | F | F F
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Idea 1: Look at the true rows
and take the “or’”.

(PAQARNV (PAQA=F)V(PA-QAF)V(=pAQAT)

Idea 2: Look at the false rows,
negate and take the “and”.

“(pAqQAaDAa(ApAQAAr) Aa(ApAagQAT) A=a(=pAAqAAr)
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Construct truth tables for the statement forms
~p Vg —> g
P /\ 2 s I 2
PN\~ <> g Vr

(P —& (@ —> F)) © (P AG) —>T)
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Write a logical formula for this truth table

P | q | r |output
T|T|T| T
T|TI|F| T
T|F[T| T
T|F|F| F
FIT|T| T
FIT|F| T
F|F|T| F
F| F|F| F
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