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منطق فازي                  
Fuzzy Logic
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Classical Logic

Proposition Logic

Definition (Proposition) 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".
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Classical Logic

In the second example, we do not know who is "He" and thus 
cannot determine whether the sentence is true (1) or false (0). 
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ca o  de e e w e e  e se e ce s ue ( ) o  a se (0). 
If "He" is replaced by "Tom", we have 

Tom hits 5 home runs in one season.
Now we can evaluate the truth value of the above sentence. 
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Classical Logic

Definition (Logic variable) As we know now, a proposition has its 
value (true or false). If we represent a proposition as a variable, value (true or false). If we represent a proposition as a variable, 
the variable can have the value true or false.
This type of variable is called as a "proposition variable" or 
"logic variable". 

We can combine prepositional variables by using “connectives".

Sharif University of Technology                                                                                              Industrial Engineering Dept.

The basic connectives: negation, conjunction, disjunction, and 
implication.
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Classical Logic
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Implication
The proposition "if a, then b." is represented as follows.
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Classical Logic

Sharif University of Technology                                                                                              Industrial Engineering Dept.



4/5/2011

4

Fuzzy Sets. Chapter 6- Fuzzy Logic                                                                                                                  shavandi@sharif.edu

Classical Logic

Logic Function

The "logic function" is a combination of propositional variables by The logic function  is a combination of propositional variables by 
using connectives. Values of the logic function can be evaluated 
according to the values of propositional variables and the truth 
values of connectives.
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Classical Logic

Any logic formula defines a logic function, and it has its truth 
value.
Properties of logic formulas are summarized in (Table 8.5.)
Some of important logic formulas and their values are given in 
the following:
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Classical Logic

Tautology and Inference Rule
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Classical Logic

Tautology and Inference Rule
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Classical Logic

Tautology and Inference Rule
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Classical Logic

Tautology and Inference Rule

The interpretations in the above example show a logic procedure The interpretations in the above example show a logic procedure 
of tautology, and thus we can obtain a correct conclusion when 
we follow the logic procedure. 
Therefore, the tautology is used as a rule of "deductive 
inference". There are some important inference rules using 
tautologies:
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Classical Logic

Predicate Logic
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Classical Logic

Predicate Logic
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Classical Logic

Quantifier

The phrase "for all" is called the "universal quantifier" and is The phrase for all  is called the universal quantifier  and is 
denoted symbolically by    ..  
The phrase "there exists", "there is a", or "for some“ is called the 
"existential quantifier" and is denoted symbolically by    .
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Fuzzy Logic

Fuzzy Expression
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Fuzzy Logic

Fuzzy Expression
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Fuzzy Logic

Operators in Fuzzy Expression
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Fuzzy Logic

Some Examples of Fuzzy Logic Operations

In this section, we have two examples of classical logic operation In this section, we have two examples of classical logic operation 
and one example of fuzzy logic operation. In these examples, we 
will see that the fuzzy logic operation is a generalization of the 
classical one
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Fuzzy Logic
Fuzzy Predicate
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Fuzzy Logic

Fuzzy Modifier

As we know, a new term can be obtained when we add the modifier "very“ to 
a primary term. In this section we will see how semantic of the new term and 
membership function can be defined.
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Fuzzy Logic

Fuzzy Modifier
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Fuzzy Logic

Fuzzy Truth Qualifier

Fuzzy Truth Valuesy

Sharif University of Technology                                                                                              Industrial Engineering Dept.

Fuzzy Sets. Chapter 6- Fuzzy Logic                                                                                                                  shavandi@sharif.edu

Fuzzy Logic

Fuzzy Truth Qualifier

Fuzzy Truth Valuesy
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Representation of Fuzzy Rule

Inference and Knowledge Representation 
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Representation of Fuzzy Rule

Inference and Knowledge Representation

Based on the above discussion  we can summarize two types of Based on the above discussion, we can summarize two types of 
"reasoning" .
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Representation of Fuzzy Rule

Representation of Fuzzy Predicate by Fuzzy Relation

Sharif University of Technology                                                                                              Industrial Engineering Dept.



4/5/2011

16

Fuzzy Sets. Chapter 6- Fuzzy Logic                                                                                                                  shavandi@sharif.edu

Representation of Fuzzy Rule

Representation of Fuzzy Rule
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Representation of Fuzzy Rule
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