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Part A (Short Answer Questions)

Answer all guestions.
1 mark each.

Define partition of a set A.

State De Morgan's laws in crisp sets.

Give an example of a strong cutworthy property.,

Define equilibrium points of a set A.

Define axiomatic skeleton of t-norms.

Define dual triple.

What 15 the value of [0, 1] =[-8, 5] 7 .
Define a fuzzy number,

What do you mean by a quasi-contradietion ?

Define logic operations,
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. Part B (Brief Answer Questions)

Answer any eight guestions.
2 marks each.
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Define a-cut of a set A. Find the a-cut of a set A where o= 0.5 and A(x) =

Compute the scalar cardinality of A=4/v+2/w+5/x+4/y+1/z

Define the degree of sub-sethood of A in B,

State the second characterization theorem of fuzzy complements.
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If acomplement ¢ has an equilibriam e, then prove that 4, =

€. .
Define the bounded difference ¢ (q, &), Prove that it is a {-norm.
Show that {umw fmins (@) =1—a} and satisfy De Morgan's law.

Lat A and B are two fuzzy sets, whose membership funetions are given by :

h{x}:-xf_l and B(x) = 1‘% forall x={0,1,2,...,10} =X Calculate E{E B |,| A |] :

1 lrx=56

Show that Elx) ={ is a fuzzy number,

0 otherwisc

Define a Boolean algebra.
What is quasi-tautelogy and quasi-contradiction ?
Define logic formulas.
Bx=3=16)
Part C (Descriptive/Short Essay Type Questions)

Answer gny six guesiions.
4 marks cach.

Let A, B be fuzzy sets defined on a universal set X. Prove that :

A4+ B|-:| A UB|+| A nB|, where n,u are standard fuzzy intersection and unioen

respectively.

Let A and B are fuzzy sets. Prove that u(;{] RO

3
Let A;e 7 {X} for ail e Iwhere Iis an index set. Then prove that U A =T U Ay ! and

iel viel )

f
[ "8 c* L RESEE Also show that the inclusion cannot be replaced with equalities.
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Tf ¢ is a continuous fuzzy complement, then prove that C has a unique equilibrium.

Show that the standard fuzzy intersection is the only idempotent ¢-norm.
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Show that the funection :
__Y(i-a)

Cla) -

T ','z{l-a} if aef0,1],y>0 is a fuzzy complement. Plot the function for some

values of 7. Find the generator of C.
Let A, B E and F are closed intervals and if A= F and B F then prove that
(i) A+BczE+F. {iil) A-BLE-F.

{iii) A-B¢E-F. (ivi A/B ¢ B/F {(0zF}.
Explain Linguistic hediges,
Let sets of values X and ¥ be X = {x;, x5, 3,3} and {y,, »,) respectively. Assume that a proposition
“if Xis A then Y is B" iz given, where A= 6/ +1/%) +-9/x; and B=6/y +1/y,. Given the
fact expressed by the proposition “X is A " where A Bl xy +9/ x5 +1/ x5 Then using the
geperalized modus ponens, derive a conelusion in the form “y 1z B™

(6wl =By
Part D) (Long Essay)
Ansiwer any two gussilons.
15 marks each.
Btate and prove second decomposition theorem of fuzzy sets.

Given an innovative fuzzy complement ¢ and an increasing generator g of C, prove that the
t-norm and f-conorm generated by g are dual with respect toe. Also show that the furzy operations
i, 1, ¢. Satisfy the law of excluded middle and the law of contradiction.

0 for x<-1 andx>3 0 for 221 andx=>35
If Afx)=q(x+1)/2 for ~l<x<l . and B{x)=q{x+1}/2 for 1<x<3
(3+x)/2 for 1<x<3 B-x}/2 for 3<x=6

Thenfind A+ B, A-B A B AB B_A
Explain the four types fuzzy propesitions with their Canonical forms.

(2= 15 = 30)




