
Biconditionals and Logical Equivalence

Definition: Logically Equivalent (2)
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and Programming

Checking to see if a score is not a 'B':
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Common Logical Equivalences (1 / 3)

Table l: Some Equivalences using AND (A) and OR (V):

p A p = p ,  p Y p = P

p v l = f  ,  p  F = F

p A f  = P ,  P V F  = P

p A q = q A p

p V q = q v p

( p A q ) A r = p A ( q n r )

( p v q ) v r : , p v ( q Y r )

p ^ ( q v r ) = ( p ^ q ) v ( P ^ r )

p Y ( q ^ r ) = ( p v q ) ^ ( p v r )

p A ( p v q ) = p

p v ( p ^ q ) = p

Table ll: Some More Equivalences (adding -):

Distdbutive Laws

- l-p) = p

F V - P = 1 ,  P A - P = F

- ( p A q ) = - p v - q

- ( p v q ) = - p A - q

Double Nesation F-

De Morsan s Law<-
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Common Logical Equivalences (2 I 3)

Table l l l :  Sti l l  More Equivalences (adding -+):

P - + q = - P v q

p - + q = a q - - + - P

p = T - - + p

- p = p - + F

p - + p = T

p - + q = ( p n - q ) - + F

- p - + q = p V q

- \ p - + s ) = p A - q

-(p -+ -q): p n q

( p A q ) - + r = p - + ( q - + r )

(pAq) -+ r  = (p - -+ r )v  (q -+ r )

(pv q) -+ r = (p -+ r) n (q -) r)

p -+ (q Ar) = (p -+ s) n (p -+ r)

p -+ (qv r) = (p -+ d v (p -+ r)

(a)

(b)

(c)

(d)

(eJ

(0
(s)
(h)

(i)

(i)

(k)

(l)

(m)

(n)

Law of lmplication

Law of the Contrapositive

"Law of the True Antecedent"

"Law of the False consequent'

Self-implication

Reductio Ad Absurdum

Exportation Law
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Common Logical Equivalences (3 / 3)

Table lV: Yet More Equivalences (adding e and ++):

p e q = ( p - + q ) n ( q - + p )

p o q = ( p n - . q ) v ( - - P , t q )

p e q = - ( p O q )

p e q = ( p n q ) v ( - p A - q )

p # q = ' - P e ' - q

'-(p <+ q) = p e -1q: -''P e Q

(a)

(b)

(c)

(d)

(e)

(0

Defi nition of Biimplication

Definition of Exclusive Or

Remember: You do not need to memorize these three tables .. '

... But you do need to know how to use them!
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Applications of Logical Equivalences (1 / 6)

Question: ls (p A q) -+ p a tautology? (1)

By use of a Truth Table; we've seen this before:

p \ q  p  ( p n q ) - + p

Because the expression evaluates to true for all possible ar-

rangements of truth values, the expression is a tautology.
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Applications of Logical Equivalences (2 | 6)

Question: ls (p A q) ) p a tautology? (21
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Applications of Logical Equivalences (3 / 6)

Question: b (p A q) -+ p a tautology? (3)
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4/' t  t  tuApplications of Logical Equivalences (4 | 6)
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