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Latest to accept your 
presentations is May 4rd.

Triangular fuzzy number
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Definition: It is a number represented with three points as follows :

A=(a1, a2, a3)
With the representation function:
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Triangular fuzzy number
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Triangular fuzzy number
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Example: Consider A=(-5,-1,1),
Therefore its membership fn. is :

A=(a1, a2, a3)
With the representation function:
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Triangular fuzzy number
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Operations of triangular fuzzy 

number
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Operations of triangular fuzzy 

number
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Operations of triangular fuzzy number
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Example: Consider A=(-3,2,4), B=(-1,0,6)

A+B=(-4,2,10)
A-B=(-9,2,5)
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Operations of triangular fuzzy number

9

Operations of triangular fuzzy number
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The operations may be done through alpha cut opertions
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Operations of triangular fuzzy number
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Addition:

Subtraction:

Multiplication:

Division:

Minimum:

Maximum: 
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Arithmetic Operation using the 

Extension Principle
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Extension Principleklir

Alpha cuts and the Extension 
Principle
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Operations of triangular fuzzy number
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Example: Consider the flowing A and  B defined by their 
membership fn. Using extension principle (approx. 
calculations!)

Operations of triangular fuzzy number
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Operations of triangular fuzzy number
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Operations of triangular fuzzy number
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Operations of triangular fuzzy number
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Operations of triangular fuzzy number
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Trapezoidal fuzzy number
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Operations of Trapezoidal Fuzzy Number

22



4/30/2015

12

Operations of Trapezoidal Fuzzy Number
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Operations of Trapezoidal Fuzzy Number



4/30/2015

13

Fuzzy System Design

x is A1 w1 y is B1

Rule 1

X
x is A2 w2 y is B2

x is Ar wr y is Br

Rule 2

Rule r

Fuzzy 
Composition

Defuzzifier

y
(Crisp)

(Fuzzy)

(Fuzzy)

(Fuzzy)

(Fuzzy)

A fuzzy system is a computer system that uses fuzzy sets in either the 
antecedent and/or the consequent of fuzzy if-then rules. It consists of the 
following components: (i) The ‘base’ fuzzy sets that describe the problem, (ii) The 
if-then rules, (iii) Rule composition, and (iv) Defuzzification

The Mamdani Model for two rules

IF x is A1 and y is B1 THEN z is C1

IF x is A2 and y is B2 THEN z is C2
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The Takagi-Sugeno Model for two rules

IF x is A1 and y is B1 THEN   z1 = p1x + q1y + 
r1

IF x is A2 and y is B2 THEN   z2 = p2x + q2y + 
r2

Defuzzification
Without the defuzzification phase, the final output 
of the FIS is a fuzzy set

Defuzzification is used to obtain a crisp output 
from the FIS

Methods for Defuzzification

The Centre of Area (COA)

The Mean of Maximum (MOM)

Bisector of Area (BOA)

Smallest of Maximum (SOM)

Largest of Maximum (LOM)

zLOM

zBOA

zSOM

zCOAzMOM


