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Fuzzy Rules and Implication

Fuzzy if-then Rules
A fuzzy rule generally assumes the form

R: If x is A, then y is B.
where A and B are linguistic values defined by fuzzy sets on 
universe of discourse X and Y, respectively. 

The rule is also called a "fuzzy implication" or fuzzy conditional 
statement. The part "x is A" is called the "antecedent" or "premise", 
while "y is B" is called the "consequence“ or "conclusion". 
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In general, the antecedent and consequence are represented by the 
form of linguistic variables. 
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Fuzzy Rules and Implication

Fuzzy if-then Rules
Before we employ fuzzy if-then rules to model and analyze a 
system, first we have to formalize what is meant by the expression:

R: "If x is A then y is B",
which is sometimes abbreviated as

In essence, the expression describes a relation between two 
variables x and y.  
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y

This suggests that a fuzzy rule can be defined as a binary relation R 
on the product space X x Y.
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Fuzzy Rules and Implication

Fuzzy Implications 
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Example of Fuzzy Implications
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Inference Mechanism

Decomposition of Rule Base

When we model a knowledge system  it is often represented When we model a knowledge system, it is often represented 
by the form of "fuzzy rule base". 
The fuzzy rule base consists of fuzzy if-then rules.

In many cases, the fuzzy reasoning on the fuzzy rule base is 
based on one level forward data-driven inference (GNP: 
generalized modus ponens).
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The rule base has' the form of a MIMO (multiple input multiple 
output) system.
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Inference Mechanism

Two-lnput/Single-Output Rule Base
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Inference Mechanism

Two-lnput/Single-Output Rule Base
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Inference Mechanism
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Inference Mechanism

Fuzzy Inference with Rule Base

In this section  we generalize the properties of compositional In this section, we generalize the properties of compositional 
rule of inference discussed in the previous section to the case 
such as
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Inference Methods

Based upon the previous lemmas, now we develop inference 
methods.

Mamdani Method

Larsen Method

TSK Method
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