Truth Tables for Logical Operators

P Q PArQ |PVQ|PvQ|P=Q|P=Q |—-P
False |False |False | False | False | True | True True
False |True | False | True | True | True | False
True | False | False | True | True | False | False False
True | True | True | True | False | True | True

Combinational Gate Symbols for Logical Operators
with conventional and EE notation for operations
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Inference Rules: Propositional Calculus

a b aAb alAb
{Ar} {AEL} {AER}
aAb a ]
a b aVvhb alkec bke
{VvIL} {VIRr} {vE}
aVhb aVhb c
akb a a—b
{—=1} {—=E}
a—b b
a False —a + False
—{ID} {CTR} - {RAA}
a a a
2
Some Theorems in Rule Form
arb avb )
——AnComm} {vComm} ———{noMidle}
bara bva av (—a)
And Commutes Or Commutes Law of Excluded Middle
a—b b—c -a =(avb)
—— {—Chain} {def'n = ¢} ——{~(v)Comm}
a—C a—False -(bva)
Implication Chain Rule Not Fwd Not Or Commutes
a—b -b a—False a—b
— {modTol} — {defn =g} ———{conPos}
-a —a (=b)—=(=0)
Modus Tollens Not Bkw Contrapositive Fwd
a—b (ma)vb
WO | | | | e
False (ma)vb a—b

NeverBoth

Implication Fwd

Implication B3kw




More Theorems in Rule Form

-(avb) (=a)a(=b)
———{DeMv} —{DeMvyg}
(=a)r(=b) =(avb)
DeMorgan Or Fwd DeMorgan Or Bkw
-(ab) (-a)v(-b)
T Deliny —————{DeMing)
(-a)v(-b) —(aab)
DeMorgan And Fwd DeMorgan And Bkw
avb -a -(-a) a
—b{diSfSy”} - ~g (—){" -}
a -(-a

Disjunctive Syllogism  Double Negation Fwd Double Negation Bkw

a A False = False

av True = True
aArTrue=a

av False=a
arna=a

ava=a

anb=b ra
avb=bva
(anb)ac=anr(barc)
(avb)vec=av(bvc)
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{n nully

{v nully

{n identity} .

{v identity} Some Equaf/ons of

{n idempotent}

vieempotent - Boolean Algebra
{n commutative}

{v commutative}

{n associative}

{v associative}

anr(bvc)=(anb)v(anc) {a distributes over v}
av(bac)=(avb)a(avc) {vdistributes over n}

-(aab)=(-a)v(-b)
-(avb)=(-a)r(-b)
-True = False
-False = True

(a A (- a)) =False

(av (- a))=True

—.(—. a):a
(@arnb)—-c=a—(b—c)
a—b=(-a)vb
a—b=(-b)—>(-a)

Axioms

{DeMorgan's law A}
{DeMorgan's law v}
{negate True}
{negate False}

{n complement}

{v complement}

{double negation}

{Currying}

{implication}

{contrapositive} Theor ems
(@arnb)vb=b {v absorption}
(avb)ab=b {n absorption}

(@avb)—c =(a—=c)a(b—c) {vimp}



