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Well-formed Strings

A term
● A constant symbol
● A variable symbol
● A function symbol with comma separated list

An atomic formula
● A predicate symbol
● A predicate symbol with comma separated list
● Two terms separated by the = symbol

An formula 
● A atomic formula
● The operator ¬ followed by a formula
● Two formulas separated by ∧, ∨, ⇒, ⇔
● A quantifier following by a variable followed by a formula

A sentence
● A formula with no free variables
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Term

A term

● A constant symbol
Mary, Fred, Sam, ...

● A variable symbol : x, y 
A free variable : not quantified by  or ∀ ∃   :  x love(x,∀ y)
Otherwise it is a bound variable. : x tall(x)∀      

● A function symbol with comma separated list : mother

A function : a mapping 
from some subset of entities to an single entity
mother(Laura) → Mary
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Well-formed Strings

An atomic formula

● A predicate : a relationship among a set of entities or 
a property of a single entity

● A predicate symbol
True 
False

● A predicate symbol followed by (term1, term2, … ) 
married(Mary, Fred)
young(Sam)

● Two terms separated by the = symbol
to denote the two terms refer to the same entity
Mary = mother(Laura)
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Well-formed Strings

An formula 
● A atomic formula
● The operator ¬ followed by a formula
● Two formulas separated by ∧, ∨, ⇒, ⇔
● A quantifier following by a variable followed by a formula

A sentence
● A formula with no free variables

∀x love(x,y) : free variable y : not a sentence
∀x tall(x) : no free variable  : a sentence
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Formal Language

A free variable
● Not quantified by the  or the  symbol∀ ∃

An bound variable 
● quantified by the  or the  symbol∀ ∃

A domain of discourse
● this domain is a set
● each element in the set : entity
● each constant symbol : one entity in the domain

  ∀ ∃
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Formal Language

A domain of discourse
A set and each element in the set is called entity

Each constant symbol identifies one entity in the domain

  ∀ ∃
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