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4.3 BASIC LOGICAL OPERATIONS

This section discusses three basic logical operation of conjunction, disjunction, and negation which 
correspond, respectively, to the English words "and", "or", and "not".

Conjunction, p q
Any two propositions can be combined by the word "and" to form a compound proposition called 

the conjunction of the original propositions. Symbolically,
p q

read "p and q", denotes the conjunction of p and q. Since p q is a proposition it has a truth value, 
and this truth value, and this truth value depends only on the truth values of p and q. Specifically:

Definition 4.1: If p and q are true, then p q is true; otherwise p q is false.
The truth value of p q may be defined equivalently be the table in Fig. 4-1(a). Here, the first line 

is a short way of saying that if p is true and q is true, the p q is true. The second line says that if p is 
ture and q is false, then p q is false. And so on. Observe that there are four lines corresponding to the 
four possible combinations of T and F for the two subpropositions p and q. Note that p q is true only 
when both p and q are true.

EXAMPLE 4.2   Consider the following four statements:
(i) Paris is in France and 2+2=4.
(ii) Paris is in France and 2+2=5.
(iii) Paris is in England and 2+2=4.
(iv) Paris is in England and 2+2=5. 
Only the first statement is true. Each of the other statements is false, since at least one of its 

substatements is false.

Disjunction, p q
Any two propositions can be combined by the word "or" to form a compound proposition called 

the disjunction of the original propositions. Symbolically,
p q

read "p or q", denotes the disjunction of p and q. The truth value of p q depends only on the truth 
values of p and q as follows.

Definition 4.2: If p and q are false, then p q is false; otherwise p q is false.
The truth value of p q may be defined equivalently by the table in Fig. 4-1(b). Observe that p q 

is false only in the fourth case when both p and q are false.
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