
Chapter 6
Development of Membership 

Functions

Dr. Wafa’ H. AlAlaween

wafa.alalaween@gmail.com



Membership Value Assignments

• The assignment process can be intuitive or based on some algorithmic or 
logical operations. 

• Common methods are:

1. Intuition

2. Inference

3. Rank ordering

4. Neural networks

5. Genetic algorithms

6. Inductive reasoning
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Intuition

• The membership values or functions can be derived from the capacity of 
humans to develop them through their own innate intelligence and 
understanding.

• Example: Develop fuzzy membership functions for the temperature.

• Very cold

• Cold 

• Normal

• Hot 

• Very hot
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Inference 

• Knowledge is utilised to perform deductive reasoning.

• Example: Let U be the universe of triangles, where the inner angles are 
A, B and C.
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Rank Ordering 

• Preference is determined by pairwise comparisons, and these determine 
the ordering of the membership.

• Example: Suppose 1000 people respond to a0about their pairwise 
preferences among five colours, X = {red, orange, yellow, green, blue}.
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Continue…

• Membership function for the best colour 
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Neural Networks 

• A neural network: is a technique that builds an intelligent system by 
simulating the biological neural network.
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Distributing the error using back-propagation 

technique 



Continue… 

• Determining the membership function 
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Continue… 
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Continue… 
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Genetic Algorithms 

• Genetic algorithms use the concept of Darwin’s theory of evolution; 
“survival of the fittest”.

• New breeds or classes come into existence through the processes of 
reproduction, crossover, and mutation among existing organisms.

• The algorithms procedure can be summarized as follows:
• Different possible solutions are created.

• They are then tested for their performance.

• Among all of them, a fraction of the good solutions is selected, and the others are 
eliminated.

• The selected solutions undergo the processes of reproduction, crossover, and 
mutation to create a new generation of possible solutions.
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Continue…

• In a genetic algorithm, the parameter set is coded as a finite string, which 
is presented as a combination of zeros and ones.

• For example, the number 7 requires a 3-bit string, that is, 23 − 1 = 7, and 
the bit string would look like “111”.

• So the number 10 would look like: “1010”.
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Continue…

• Reproduction is the process by which strings with better fitness values 
receive correspondingly better copies in the new generation, to ensure that 
better solutions persist and contribute to better offspring (new strings).

• Crossover is the process in which the strings are able to mix and match 
their desirable qualities in a random fashion.
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Continue…

• Mutation is the process by which the value at a certain string location is 
changed; if there is a one originally at a location in the bit string, it is 
changed to a zero, or vice versa.

• Mutation takes place very rarely, on the order of once in a thousand bit 
string locations.
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Genetic Algorithms: Example 

• Using the data provided in the table below, perform a line fit (y=C1x+C2).
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Continue… 
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The minimum and the maximum 

values are -2 and 5, respectively.

L=6 bits and b is the number in the 

decimal form. 

To convert the problem into 

a maximization one with a 

cut-off value equals to 0.8.

Number of copies 



Continue… 
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Genetic Algorithms: MF

• Membership functions and their shapes are assumed for various variables 
defined for a problem. They are then coded as bit strings.
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Example

• Let us consider that we have a single-input (x), single-output (y) system 
with input–output values as shown below: 
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Continue… 

• We assume that the range of the variable x is [0, 5] and that of y is [0, 
25].

• Membership function:
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Continue… 
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Continue… 
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Continue… 
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