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7.4.1 Syntax

The syntax of propositional logic defines the allowable sentences. The atomic sentencesATOMIC SENTENCES

consist of a single proposition symbol. Each such symbol stands for a proposition that canPROPOSITION

SYMBOL

be true or false. We use symbols that start with an uppercase letter and may contain other
letters or subscripts, for example: P , Q, R, W1,3 and North . The names are arbitrary but
are often chosen to have some mnemonic value—we use W1,3 to stand for the proposition
that the wumpus is in [1,3]. (Remember that symbols such as W1,3 are atomic, i.e., W , 1,
and 3 are not meaningful parts of the symbol.) There are two proposition symbols with fixed
meanings: True is the always-true proposition and False is the always-false proposition.
Complex sentences are constructed from simpler sentences, using parentheses and logicalCOMPLEX

SENTENCES

connectives. There are five connectives in common use:LOGICAL

CONNECTIVES

¬ (not). A sentence such as ¬W1,3 is called the negation of W1,3. A literal is either anNEGATION

LITERAL atomic sentence (a positive literal) or a negated atomic sentence (a negative literal).
∧ (and). A sentence whose main connective is ∧, such as W1,3 ∧ P3,1, is called a con-

junction; its parts are the conjuncts. (The ∧ looks like an “A” for “And.”)CONJUNCTION

∨ (or). A sentence using ∨, such as (W1,3∧P3,1)∨W2,2, is a disjunction of the disjunctsDISJUNCTION

(W1,3 ∧ P3,1) and W2,2. (Historically, the ∨ comes from the Latin “vel,” which means
“or.” For most people, it is easier to remember ∨ as an upside-down ∧.)

⇒ (implies). A sentence such as (W1,3∧P3,1) ⇒ ¬W2,2 is called an implication (or con-IMPLICATION

ditional). Its premise or antecedent is (W1,3∧P3,1), and its conclusion or consequentPREMISE

CONCLUSION is ¬W2,2. Implications are also known as rules or if–then statements. The implication
RULES symbol is sometimes written in other books as ⊃ or →.

⇔ (if and only if). The sentence W1,3 ⇔ ¬W2,2 is a biconditional. Some other booksBICONDITIONAL

write this as ≡.

Sentence → AtomicSentence | ComplexSentence

AtomicSentence → True | False | P | Q | R | . . .

ComplexSentence → ( Sentence ) | [ Sentence ]
| ¬ Sentence

| Sentence ∧ Sentence

| Sentence ∨ Sentence

| Sentence ⇒ Sentence

| Sentence ⇔ Sentence

OPERATOR PRECEDENCE : ¬,∧,∨,⇒,⇔

Figure 7.7 A BNF (Backus–Naur Form) grammar of sentences in propositional logic,
along with operator precedences, from highest to lowest.


