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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, pAq
Any two propositions can be combined by the word "and" to form a compound proposition called
the conjunction of the original propositions. Symbolicaly,
pAq
read "p and g", denotes the conjunction of pand g. Since pAq is aproposition it has atruth value,
and this truth value, and this truth value depends only on the truth values of p and g. Specificaly:

Definition 4.1: If p and q are true, then paq istrue; otherwise paqisfase.

The truth value of pAq may be defined equivalently be the table in Fig. 4-1(a). Here, thefirst line
isashort way of saying that if p istrue and g istrue, the paqistrue. The second line saysthat if pis
ture and q isfalse, then paqisfalse. 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 g. Note that pAq is true only
when both p and q are true.

EXAMPLE 4.2 Consider the following four statements:

(i) Parisisin France and 2+2=4.

(it) Parisisin France and 2+2=5.

(iii) Parisisin England and 2+2=4.

(iv) Parisisin England and 2+2=5.

Only the first statement is true. Each of the other statements is false, since at least one of its
substatementsis false.

Oligel gl (gl @ do i

Disjunction, pvq
Any two propositions can be combined by the word "or" to form a compound proposition called
the disjunction of the original propositions. Symbolically,
pvq
read "p or q", denotes the disjunction of p and g. The truth value of pvq depends only on the truth
values of p and q as follows.

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

P | a [ P P | d |pvg p|-p
T|T|T T|T|T T
T|F|F T|F|T T
FlT|F FlT | T
FlF|F FIF|F

(@ "pandq” (b)"porg" () "not p"
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