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	SECTION - A


Answer ALL the Questions                                                                    (10 x 2 = 20 marks)

1. Define Archimedean t-conorm.

2. Write the axiomatic skeleton of fuzzy t-norm.

3. Define Drastic fuzzy union.

4. Explain increasing generator.

5. Define arithmetic operations on intervals.

6. Define membership function and give an example.

7. Find the core of the fuzzy set whose membership function is given by                                         f(x) = exp [– (x – 3)2]

8. Give an example of a trapezoidal shaped membership function.

9. Explain the sigmoid function used for activation. 

10. Present the motivation for fuzzy clustering.

	SECTION -B 


Answer any FIVE Questions                                                                    (5 x 8 = 40 marks)
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12. Prove that 
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13. Define dual triple and show that given a t-norm i and an involutive fuzzy complement c , the binary operation u on [0,1] defined by [image: image11.png]u(a,b)
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 is a dual triple.
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15. Prove that A is a fuzzy subset of B if and only if    αA 
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16. Prove that (i) 
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17. Explain the Lagrange interpolation method for constructing membership function from sample data. 

18. Describe the architecture of a multi-layer feed-forward network. 

)

	SECTION -C


Answer any TWO Questions                                                                 (2 x 20 = 40 marks)

19. (a) Prove that A is a fuzzy number if and only if there exists a closed interval
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 is monotonically increasing continuous from the right such  
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      (b) Write a short note on Linguistic variables.                          

(15+5)

20. Let [image: image47.png]
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      Find the four basic operations for the fuzzy numbers A and B and also find the 

      corresponding fuzzy numbers.

21. (a) Define equilibrium of a fuzzy complement and show that every fuzzy complement has atmost one equilibrium. Also show that a continuous fuzzy complement has a unique equilibrium.

            (b) If a fuzzy complement c has an equilibrium ec, then a ≤ c(a) iff a ≤ ec and 

            a ≥ c(a) iff a ≥ ec.                                                                                           (14 + 6)

22. (a) Explain the direct method with multiple experts for constructing membership  function.

            (b) Let X ={x1, ..,x5} be a universal set and suppose four experts E1, E2, E3, E4 

            have specified the valuations of the five as elements of two fuzzy sets A and B 

            as given in the following table:

                   Membership in A                          Membership in B                              

	Element
	E1
	E2
	E3
	E4

	x1
x2
x3
x4
x5
	0

1

1

0

1
	1

0

0

1

0
	1

0

1

0

1 
	 0

1

1

0

0

	Element
	E1
	E2
	E3
	E4

	x1
x2
x3
x4
x5
	1

0

1

0

1
	1

0

1

0

0
	1

0

0

1

0
	0

1

0

1

1



              For the set A, the four experts are to be given weights c1 = 1/3, c2 = 1/4, c3 = 1/4, 

            c4 = 1/6 and for set B, the weights are all equal for the four experts. With these 

            weights find the degrees of membership of the five elements in A and in B.   
            Also, evaluate the degrees of membership in A ∩ B using the standard 

            intersection and in A U B using the algebraic sum operators.                  (8 + 12)
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