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Fuzzy Systems

CLASSICAL PROPOSITION LOGIC 

As in our ordinary informal language, “sentence” is used in the logic. Especially, a 
sentence having only “true (1)” or “false (0)” as its truth value is called 
“proposition”. 

2 + 4 = 7 (false) 

For every x, if f(x) = sin x, then f(x) = cos x. (true) .It rains now. (true or false 
depending whether it rains or not) 

Connectives ­ combine prepositional variables .

Negation, Conjunction, Disjunction ,Implication 

What does it mean if p implies q? Example:   p = sky is overcast, q = sun not visible, p→q 



LOGIC FUNCTIONS 

Logic function : a combination of propositional variables by using connectives 
Logic formula : Truth values 0 and 1 are logic formulas 

If v is a logic variable, v and v’ are a logic formulas 

If a and b represent a logic formulas, 

TAUTOLOGY AND INFERENCE RULE 

Tautology : A “tautology” is a logic formula whose value is always true regardless 
of its logic variables. A “contradiction” is one which is always false. 



TAUTOLOGY AND INFERENCE RULE 

Predicate logic :
“Predicate logic” is a logic which represents a proposition with the predicate and an individual 
(object) 
“Socrates is a man” 
“Socrates” – object 

“is a man” – predicate 
“Two is less than four” 
“Two”, “four” – objects 

“is less than” - predicate 

Objects in predicate logic can represented by variables. Then a predicate proposition can be 
evaluated for truth if an element of a universal set is instantiated to the variable. 
“x is a man” 
x=“Tom”, the proposition becomes “Tom is a man” 



“x satisfies P” can be denoted P(x) 
is_a_man(Tom) 
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