Fuzzy membership function 
Derivation of the Triangular Membership Function
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Points (a1, 0); (a2,1); (a3,0)
For the rising edge two end points  (x1, y1) and (x2 , y2) respectively are: (a1, 0) and (a2, 1)
Use the equation of the straight line
y=mx + c
 
c= y - mx
 = 0 – m(a1)  =  -ma1
To find the, membership function,  y or Substitute the value of m and c  in the equation, y = mx + c
 
                     =  
  

For the falling edge two end points  (x1, y1) and (x2 , y2) respectively are: (a2, 1) and (a3, 0)
Use the equation of the straight line
y=mx + c
 
 
       = 1 – m(a2)  
To find the, membership function,  y or Substitute the value of m and c  in the equation, y = mx + c
 = mx + c
                     =  
             = 
              
      = 

Summary
	Segment
	Between
	Derived Formula

	Rising edge
	
	

	Falling edge
	
	




Example
Mr. Smith wants to design a fuzzy logic system to classify people based on their height. The fuzzy set “Tall” is represented by a triangular membership function defined as:
Tall = (a1, a2, a3) = (150, 170, 190)
That means:
At 150 cm, a person is not tall (membership = 0).
At 170 cm, a person is fully tall (membership = 1).
At 190 cm, the “tallness” decreases back to 0.
Tasks
1. Derive  the membership function for each interval:

For  
  Rising edge
  Falling edge
2. Calculate the membership value of a person whose height is:
· 160 cm
· 180 cm

Solution



Substitute the value of a1, a2 and a3



To calculate the membership values at 160  (which is in the rising edge
 

To calculate the membership values at 180  (which is in the falling edge
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