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All possible combination of inputs (P, g R)
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Three input AND
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bit-wise AND/OR/NOT
logical AND/OR/NOT operators in C
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OR (Disjunction) rva = §(p) 8)
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Function
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1-variable function

2-variable function
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2-variable real function
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Material Implication
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Material Implicaton Example
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Verification by a truth table
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logical equivalence




Precedence

Order of precedence [edr)

As a way of reducing the number of necessary parentheses, one may introduce precedence rules: - has higher
precedence than A, A higher than v, and v higher than —. So for example, PV Q A =R — S is short for
(Pv(QA(-R))) —S.

Here is a table that shows a commonly used precedence of logical operators.'**!
Operator Precedence
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~ Associativity

Truth functional connectives [cdr)

Associativity is a property of some logical connectives of truth-functional propositional logic. The following
B logical equivalences demonstrate that associativity is a property of particular connectives. The following
are truth-functional tautologies.

of disjunction:
— (PVQ)VR) « (PV(QVR))
(PV(QVR))« ((PVQ)VR)
Associativity of conjunction:
T (PAQAR) & (PA(QAR))
— (PA(QAR)) « (PAQ)AR)
B Associativity of equivalence:
(P Q)¢ R) & (P& (Q ¢ R))
(P (Q < R) < (P Q)< R)
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Commutativity

Truth functional connectives |cdt)

Commutativity is a property of some logical connectives of truth
functional propositional logic. The following logical equivalences
demonstrate that commutativity is a property of particular
connectives. The following are truth-functional tautologies.

Commutativity of conjunction
(PAQ) « (QAP)

Commutativity of disjunction
(PVQ) « (QVP)

Commutativity of implication (also called the law of permutation)
(P—(Q—R) < (Q—(P—R)

Commutativity of equivalence (also called the complete commutative law of equivalence)
(P Q)¢ (Q«P)

hips: Ven wikapadia orgivaia/ Commutatve _property
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Distributivity (1)

Truth functional connectives |cdr)

Distributivity is a property of some logical connectives of truth-

functional propositional logic. The following logical equivalences

demonstrate that distributivity is a property of particular

connectives. The following are truth-functional tautologies.

Distribution of conjunction over conjunction
(PA(QAR)) & (PAQ)A(PAR))

of conjunction over disjunction

| vn))«v(o)v.n )
PY@QA R)) « (3@:\ 3 R))
(PV(QVR)) + ((PVQ)V (PV R))

(44+1)
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Laws of logical equivalence (1)

Eguivalence
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Laws of logical equivalence (2)
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