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Course Objective : The objective of the course is to acquire knowledge on basic concepts of
fuzzy sets, fuzzy relations, fuzzy logic and their applications.

Course Outcomes: After successful completion of this course, students will be able to
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col differentiate crisp sets and fuzzy sets. K3 1 1
CO2 | define various operations on Fuzzy sets. K3 3
CO3 | understand the concept of fuzzy arithmetic. K3 1
CO4 detemlne the difference between crisp relations and fuzzy K3 3 )

relations.
understand the concept of fuzzy logic and fuzzy inference
CO5 | systems. K3 1 1
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UNIT-1

From Classical (Crisp) sets to Fuzzy sets: Introduction, Crisp Sets: An overview, Fuzzyset:
Basic types, Fuzzy sets: Basic Concepts, Characteristics and significance of the paradigm
shift.

Fuzzy sets versus Crisp sets: Additional Properties of a-cuts, Representations of Fuzzy sets,
Extension principle for Fuzzy sets (Chapters 1 and 2 of prescribed book [1]).

UNIT - 11

C Operations on Fuzzy sets: Types of Operations, Fuzzy Compliments, Fuzzy
Intersections: t-Norms, Fuzzy unions: t-Co norms, Combinations of operations, Aggregation
Operations (Chapter 3 of prescribed book [1]).

UNIT - 111

Fuzzy Arithmetic: Fuzzy Numbers, Linguistic Variables, Arithmetic Operations on
Intervals, Arithmetic Operations on Fuzzy numbers, Lattice of fuzzy numbers, Fuzzy
equations (Chapter 4 of prescribed book [1]).

UNIT -1V

Fuzzy Relations: Crisp versus fuzzy relations, Projections and Cylindric Extensions, Binary
Fuzzy Relations, Binary Relations on a Single set, Fuzzy Equivalence Relations, Fuzzy
Compeatibility Relations, Fuzzy Ordering Relations, Fuzzy Morphisms, Sup — i Compositions
of Fuzzy Relations, Inf- ®; Compositions of fuzzy Relations.

(Chapter 5 of prescribed book [1])

UNIT -V

Fuzzy Logic: Classical Logic: an Over View, Multivalued Logics, Fuzzy Propositions,
Fuzzy Quantifiers, Linguistic Hedges, Inference from conditional Fuzzy Propositions,
Inference from conditional and qualified propositions, Inference from Quantified
propositions. (Chapter 8 of prescribed book [1])

PRESCRIBED BOOK:
1. Klir G.J. and YUAN B, Fuzzy sets and Fuzzy Logic, Theory and Applications,
Prentice - Hall of India Pvt. Ltd., New Delhi.,(2001).

REFERENCE BOOK :
1. Zimmermann H.J, Fuzzy set Theory and its Applications, Allied Publishers(1996).
Course has Focus on : Foundation (Elective Paper)
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SECTION A

Answer all questions. (5x4=20)

1 a) Let A, B be fuzzy sets defined on a universal set X. Prove that |A| + |B| = |A U B| + |A N B|
(CO1,K2)

(OR)
b) State and prove second decomposition theorem. (CO1,K2)

2 a) State axioms of fuzzy complements. Prove that a functions C:[0,1]— [0,1] satisfies

axioms C, and Cj. Then C also satisfy axioms C; and Cs . (CO2,K3)
(OR)
(b) State and prove second characterization theorem of fuzzy complement. (CO2,K3)

3 a) Let R denote the set of all fuzzy numbers. For any A, B €R, prove that

(1) MIN(A, B) = MIN(B, A) and (ii) MAX(A, B)=MAX (B, A) (CO3, K3)
(OR)
b) Let A and B be fuzzy numbers. Is A-B a solution of A4+ B = A? Justify your answer.
(CO3, K3)

4 a) For any fuzzy relation R on X* prove that the fuzzy relation Ry = UR(”) is the

n=1

i-transitive closure of R. (CO4, K2)
(OR)
b) Explain homomorphism of fuzzy sets with example. (CO4,K2)
5 a) Define Unconditional and Unqualified propositions and explain these propositions
using an example. (COs5, K2)
(OR)

b) Define conditional and qualified propositions and explain these propositions using an
example. (COs5, K2)



SECTION B
Answer all questions. (5x10=50)

6 (a) Let A,B be two fuzzy sets of a universal set X. The difference of A and B is defined by
A-B=ANB; and the symmetric difference of A and B is defined by
AAB =(A—-B)U(B— A).Prove that (i) (AAB)AC = AA(BAC).
(il) AABAC = (ZmEmC)u(ZmBmE)u(A mEmE)u(AmBmC). (CO1, K2)
(OR)

(b) Let f: X —> Y be an arbitrary using function. Then prove that for any 4 f(X) and
all ae [0,1] the following properties of f* fuzzified by the extension principle hold
O D]=r 4
@) [f(D]2 £(“4) (COL K2

7 (a) State and prove every fuzzy complement has atmost one equilibrium. (CO2,K3)
(OR)
(b) Prove that the standard fuzzy union is the only the idempotent t- norm. (CO2,K3)

8 a) Let *E [+, -, ., /] and let A, B denote continuous fuzzy numbers. Then prove that the
fuzzy set (A*B)(z)= sup min[A(x), B(y)]forallz € R is a continuous fuzzy number.

z=x*y

(CO3,K4)
(OR)
(b) For any fuzzy numbers A,B,C prove the following
(i) MIN [A, MAX (A.B)]=A
(i) MIN [A, MIN[B,C]] = MIN [MIN[A,B,].C]. (CO3,K4)

9 (a) Let R(X, X) and R(Y,Y) be a fuzzy relation defined on the sets X={a, b, c, d} and
Y={a, B, v} respectively are given below:
a b ¢ d a B

4
a0 5 0 O as 9
R=b0 0 9 0 o=p1 0 9
cl 0 0 5 y1 9 0
do 6 0 0
Defineh: X - Y be h(a)=h(b)=ca,h(c)=p,h(a)=y,provethath: X ->7Y isa
homomorphism. (CO4, K4)

(OR)



b) Leta, b, d €[0,1]. Prove the following:
(a) i(a,b)<d ifand only if W,(Q,d)=b
(bW, (W,(a,b).b) > a.
(W, (i(a,b),d) =W (a,W (b,d)).
(d)a<b=W(Q,d)zW,(b,d)andW (d,a) <W,(d,b) (CO4, K4)

10 a) Let a fuzzy proposition of the form be given, where S is the identity function (i.e., S
stands for true), and let a fact be given in the form “ y is A’,” where

sup A'(x)= A'(x,) forall a€[0,1] and some x, such that A(x,) =a. Then show that the

xA(x)=a
inference “y is B’” obtained by the method of truth value restrictions is equal to the one
obtained by the generalized modus ponens , provided that we use the same fuzzy
implication in both inference methods. (COs5, K4)
(OR)

b) Let sets of values of variables x and y be X={x, X2, X3} and Y={y1,y»}, respectively.
Assume that a proposition “if x is A, then y is B” is given, where A=.5/x;+1/X,+.6/X3
and B=1/y,;+.4/y,. Then given a fact expressed by the proposition “x is A’,” where
A’=.6/x,+.9/x,+.7/x3, use the generalized modus ponens to derive a conclusion in the
form “yisB”’. (CO5, K4)
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