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M Basic Logical Operations
This  section  discusses the
three basic logical operations of
conjunction, disjunction, and negation
which correspond, respectively, to the
English words "and", "or", and "not".

B Conjunction, p~q

Any two propositions can by
combined be the word "and" to form
a compound proposition called the
conjunction of the original proposition.
Symbolically,

pq

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

Definition 4.1: If p and q are true,
then p”q is true; otherwise pq is false.

The truth value of p*q may be
defined equivalently by 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, then p”q is ture. The second
line says that if p is true 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 g. Note that p”q is true only when
both p and q are true.
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B Logic and Propositional Calculus
4.1 Introduction
Many proofs in mathematics and many algorithms in computer sciencs use logical expressions

such as

"IF p THEN q" of "IF p, AND p,, THEN g, OR g,"

It is therefore necessary to know the cases in which these expressions are either TRUE or
FALSE: what we refer to as the truth valuse of such expressions. Whe discuss these issuse in this
section.

We also investigate the truth value of quantified statements, which are statements which use the
logical quantifiers "for every" and "there exists".

4.2 Propositions and Compound Propositions

Aproposition (or statement) is a declarative sentence wich is true or false, but not both. Consider,
for example, the following eight sentences:

(i) Paris is in France.

(i) 1+1=2.

(iii) 2+2=3.

(iv) London is in Denmark.

(V) 9<6.

(vi) x=2 is a solution of x>=4.

(vii) Where are you going?

(viii) Do your homework.

All of them are propositions except (vii) and (viii). Moreover, (i), (ii), and (vi) are true, whereas
(iii), (iv), and (v) are false.

B Compound Propositions

Many propositions are composite, that is, composed of subpropositions and various connectives
discussed subsequently. Such composite propositions are called compound propositions. A
proposition is said to be primitive if it connot be broken down into simpler propositions, that is, if
it is not composite.
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