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1. Who introduced fuzzy set theory ?
(A) Zadeh
(B) Cantor
(C) Toponogrov
(D) Turning

2. In a fuzzy set, membership values lie

in:

(A) {0 1}
(B) [0,1]
© z
D) R

3. Adclassical set is also called :
(A) Vague set
(B) Rough set
(C) Soft set
(D) Crisp set

4.  Normal fuzzy set has height :
(A) 0
(B) 1
(C) 05
(D)

5. a-cutofafuzzysetis:

(A) Crisp subset
(B) Complement
(C) Union

(D) Fuzzy subset

B030806T

(3)

A fuzzy singleton has :

(A) One element with membership
function =1

(B) Infinite support

(C) All elements with membership
function =1

(D) None of the above

A fuzzy set A is a subset of B if :

(A)  p(AK) = (B(X)
(B) 1 (AX) < (B(X)
©) n(AK) =n(B(X)
(D) None of the above

The set of all levels ae [0, 1] that
represents distinct o-cuts of a fuzzy set
Alis called :

(A) Level setof A

(B) Complement of A

(C) Fuzzy sub-normal set

(D) None of the above

A quasi fuzzy number A is a fuzzy set
of real line with :
(A) Normal set

(B) Fuzzy convex set

(C) Continuous membership
function
(D) All of the above
Set-A



10. Law of contradiction for fuzzy sets : 14.  Which of the following is not true for

(A) Holds good f: X —> Y as an orbitrary crisp
(B) Does not hold good function ?

(C) Cannot say (A o+ [f(A)] =fa a)

(D) Min{A(x), A(x)}=1 (B) o [f(A)] =f(a"a)

11. For two fuzzy sets A and B defined on ©) o AT

a universal set X, which of the (D) o [f(A)] # f(a"a)
following holds ? 15. If u(A(X) = 0-2 and u (B(X) = 0-4, then
(B) IAI-Bl=|AUB|-|ANB]| (A) 02
(D) None of the above (C) 06
12. IfB={2,0,3cX={a b c}isa (D) 08

crisp set, then scalar cardinality of 16. The algebraic product of fuzzy set A

fuzzy setBis : and B is -

(A 2 (A) (AK) u(B((X)
B) O
EC; 3 (B)  wAX) + nB(X)
o s (€)  max {u(AX)}, n(B(X)}

(D) min {u(AKX), n(B(x))}

13. |If A:%+%+%+ﬁ+g,then

V W X y z 17. The property A U B =B U A is
relative cardinality of A is : called :
(A) 06 (A) Commutative law
(B) 09 (B) Distributive law
(C) 05 (C) Identity law
(D) 1 (D) Associative law
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18. For a fuzzy set A, the relation 23. Which of the following is not a

AUA=Aiscalled: t-conorm ?

(A) Absorption law (A) Maximum operator
(B) Complement law (B) Algebraic sum

(C) Involuntary law (C) Bounded sum

(D) Idempotent law (D) Minimum operator

19. A t-conorm is also called : ) ] ]
24. A fuzzy norm is a function defined

(A) Intersection operator

(B) Union operator o
(C) Complement operator (A) XxR
(D) Different operator (B) X x(0, )
20. The algebraic t-conorm of aand b is : (©) xXx[0.1]
(A) a+b-ab B) XxX
(B) max(a,b) 25. For a fuzzy norm, N(x, t) = 1 if and
(C) min(a,b) only if :
(D) ab A) x=0
21. The boundary condition for t-conorm (B) x=1
IS : ©) t=0
(A) S(a,0)=a O) t=1
(B) S(a,a)=0
(C) S(1,1)=0 26. Second power of fuzzy set A s
(D) S(a,1)=a defined by :
22.  The dual operator of t-norm is : A AW
(A) Difference (B) [A*(0]

(B) t-conorm ©) [A(x)]z

(C) Intersection
(D) Complement (D) [A*(0)
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27. Theterm 31. For the intervals A =[2, 3], B = [4, 5],
e the value of A-B is :
do(A, B) = [Z|A() -B(X)[* ],
(A) [-2,-1]
B) [2.2]
€ [3-1]

(D) None of the above

® € [1, »)
IS :
(A) Hamming distance

(B) Relative Hamming distance

(C) Euclidean distance 32. For the intervals A =[2, 3], B=1[4, 5],
(D) Minkowski distance the value of A.B is :
A) [8,15
28. In fuzzy norm, N(x, t) is non- A 1 ]
B) [2,3
decreasing in : ® [2.3]
A) € [4.9]
X
® 1 (D) [6,8]
(C) Both (A) and (B) 33. IfA= [2, 5], then A is :
(D) None of the above (A) F’ 1}
2 5
29. A space with fuzzy norm is called :
®) F 1}
(A) metric space 5'2
(B) linear space ©) (-, 2)
(C) topological space (D) (5, )

(D) fuzzy normed linear space )
34. For the intervals A = [1, 6] and

30. For the intervals A =[2, 3], B =11, 6], B = [3, 7], the distance between
the value of A+ Bis: AandBis:
(A) [3,9] (A) 2
(B) [1,6] B 1
©) [2,3] € 5
(D) None of the above (D) 4
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35.

36.

37.

38.

The image of the interval [2, 7] is :
(A) [2.7]

(B)
(€) (7, )
(D) [7.-2

(_OO! 2)

Which of the following is true for

fuzzy numbers ?

(A) It must be a normal fuzzy set.

(B) a-cut must be a closed interval
for every a € (0, 1].

(C) The support of A must be
bounded.

(D) All of the above

A fuzzy relation on sets X and Y is a
fuzzy subset of :

(A) X

B) Y

(C) XuyY

(D) XxY

The composition of two fuzzy

relations is based on :
(A)
(B)
(©)
(D)

Sum
Difference
Product

Max-min operation

B030806T

(7)

39.

40.

41.

42.

The composition of two fuzzy

relations is also :
(A)
(B)
(©)
(D)

Crisp relation
Empty relation
Fuzzy relation

Universal relation

A fuzzy relation R is reflexive if :
(A)
(B)
©
(D)

R(x,y)=0
R(x, x) = 1 for all x
R(x,x)=0

R y)=1

A fuzzy relation is transitive if :
(A)
(B)
©
(D)

R(x,y)=0

R(x,2)=1

R(x,z)=0

R(x, z) > max {min (R(X, y),
R(y, 2)}

Compatibility  relation may not
satisfy :

(A)
(B)
(©)

(D)

Reflexivity
Symmetry
Transitivity

None of the above
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43. Atypical fuzzy relation equation is : 47. Which of the following is true for

(A) PoQ=R fuzzy measure g for Ac B ?
(B) P+Q=R (A) 9(A) <g(B)
(C) PQ=R (B) 9(A)=>g(B)
(D) P-Q=R (C) 9(A) < 9(B)
44. The membership value of an edge in ) 9(A) 29(B)
fuzzy graph must satisfy : 48. Possibility theory is mainly used to
(A) uxy)=1 deal with :
(B) uxy)=0 (A) Exact information
€) pxy)>1 (B) Deterministic systems
D) ux y)<min{oc (x),c (Y)} (C) Uncertainty and vagueness
45. Composition of fuzzy relations (B)  Randomness
satisfies : 49.  Which of the following is the range of

46.

(A) Associative property
(B) Commutative property
(C) Distributive property

(D) None of the above

The concept of fuzzy measure was
introduced by :

(A) Sugeno

(B) Zadeh

(C) Keema

(D) Natrajan

B030806T

(8)

possibility distribution ?
(A [F1.1]

(B) [0,1]

(€) (0,

(D) {0.1}

Necessity measure represents :

(A) probability of event
(B) certainty of event
(C) distribution

(D) randomness

Set-A



51. Relation between necessity and 55. Suppose  possibility  distributions
possibility is : P(x1) = 0.2, P(x2) = 0.7 and P(x3) = 0.9.

(A) N(A)=1-P(A) Find P(A), where A = {X1, X2}.

(B) N(A)= P(A) (") 02
B) 0.7

© N@A)=P®)
- ) 09

52. IfP(A) =1, then: 56. If P(A) = 0.9, P(A) = 0.3, then the

(A)  Als possible value of N(A) is :
(B) A isimpossible (A) 0.7
(C) Aisnecessary (B) 0.9
(D) Aisrandom (C) 03
53.  Which of the following is true for (0) ol
fuzzy measure g : 57. IfP(A)=0.8,thenevent Ais:
(A) 9(A U B)=max [gn) 9@)] (A) impossible

B artially possible
(B) g(AU B)<max [, go)] (B) partially p

: (C) necessary
(C) 9(AnB)>min [gn), 9@
(D) random

(D) 9(An B)<min[ga), 9]
58. If N(A) = 0.4 and N(B) = 0.8, then
54. Evidence theory is also called :

N(ANB)is:
(A) Measure theory (A) 0.4
(B) Chaos theory (B) 08
(C) Probability theory (C) 1.2
(D) Dempster-Shafer theory (D) 0.6

B030806T (9) Set-A



59. Belief and Plausibility measures can

be characterized by a function m such

that >’ m(A) is:

(A)
(B)
(©)
(D)

AeP(X)

0

1

o0

2

60. Belief function represents :

(A)
(B)
(©)
(D)

Lower probability
Upper probability
Mean probability

Variance

61. In probability theory, P(A) + P(A) is

(A)
(B)
(©)
(D)

0
1
>1

<1

62. Possibility theory is useful when :

(A)
(B)
(©)
(D)

B030806T

data is incomplete
probability unknown
information vague

All of the above

(10)

63.

64.

65.

66.

The commonality function Q(A) is :

(A) > m(B)

BcA

(B) > m(A)
AeP(X)
© > m(@B)

BcANB

(D) None of the above

If Necessity measure is Nec (A) and
Possibility measure is Pos (A), then
which of the following is not true ?
(A) Nec (A) + Nec (A) <1

(B) Pos (A) + Pos (A) >1

(C) max [Pos (A), Pos (A)] =1

(D) max [Pos (A), Pos (A)] =0

If Nec (A) > 0, then Pos (A) is :
(A) <O

(B) 0

© 1

(D) <1

If Pos (A) <1, then Nec (A) is :
(A) <0

B) 0

€ 1

(D) >1

Set-A



67.

68.

69.

70.

B030806T

Plausibity measures are :

71.

(A) Additive
(B) Suboditive
(C) Superoditive

(D) None of the above

If AnB=¢,then:

(A) Bel (A) + Bel (B) = Bel (A U B)

(B) P(A) + P(B) = P(A u B) for 72.

probability measure P

(C) Probability measure is special

type of Belief measure

(D) All of the above

A fuzzy relation R is transitive if :

73.

(A) RoRcR
() RoR=R
(C) RAR=R

(D) RUR=R

If a fuzzy relation is reflexive and

74.

symmetric, then it is called :
(A) Partial order relation
(B) Compatibility relation
(C) Noor relation

(D) Levi-Civita relation

(11)

0.2 0.6
If R = , then max value of
0.8 04

relation R is :
(A) 0.6
(B) 0.8
(C) 0.4

(D) 0.2

Fuzzy relation matrix values lie in :
(A) {01}
(B) [0,10]
(€ [01]

(D) R

The extension principle uses :
(A) sup operator

(B) inf operator

(C) union

(D) complement

Image of fuzzy set is defined using :
(A) probability

(B) extension principle

(C) algebraic product

(D) complement

Set-A



75.

76.

77.

78.

Support of triangular fuzzy number
(1,4,6)is:

(A)
(B)
©
(D)

[1, 6]
[4]
[0, 6]

[1,4]

Core of triangular fuzzy number
(1,4,6)is:

(A) 4

B) 1

(C) 6

(D) 5

Image membership value is :

(A) supremum  of  membership
function

(B) infimum

©

(D)

average

difference

Binary fuzzy relation is defined as :
(A) A
(B) B
(©)
(D)

AuUB

AxB

B030806T
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79.

80.

81.

82.

83.

Transitive closure uses ;
(A)
(B)
(®)
(D)

repeated composition
union
complement

difference

Graph representation uses :
(A)
(B)
€ {01}

(D) Both (A) and (B)

nodes

edges

Edge membership function belongs
to:
(A) integers
(B) vectors
© {01}
(D) [0, 1]

Edge membership cannot exceed :
(A) vertex membership

B) 1

€ 2

(D)

If the edge is absent, then p(x, y) is :
(A) 1

(B) 0

© -1

(D) <O

Set-A



84. Fuzzy graph is introduced by : 88.

(A) Markaram
(B) Rosenfield
(C) De’morgan

(D) Cantor

85. If the edges are between every pair,

89.

then the graph is called :
(A) sparse fuzzy graph
(B) complete fuzzy graph
(C) path graph

(D) None of the above

90.

86. The only idempotent t-norm is :
(A) standard fuzzy union
(B) standard fuzzy intersection
(C) standard fuzzy difference

(D) All of the above

87. The bounded sum of a and b is defined

by : 91.

(A) max (a, b)
(B) min(a, b)
(C) max(l,a+Dh)

(D) min(1,a+b)

B030806T (13)

The simple difference of two fuzzy

sets A and B is defined by ;
(A) (AnB)(¥)
(B) (ANB)(x)
©) (AnB)(

(D) (ANB)(x)

The bounded difference of two fuzzy
setsAand Bis:

(A) max [0, A(x) — B(x)]

(B) min [0, A(X) — B(X)]

(C) min[1, AX) - B(X)]

(D) max[1, AX) - B(X)]

The properties h(0,00 = 0 and
h(1, 1) = 1 satisfied by a binary
aggregation operation h on [0, 1] are
called :

(A) norm operations

(B) parametric operations

(C) super flow

(D) All of the above

The properties MIN (A, A) = A and
MAX (A, A) are called :

(A) Absorption

(B) Commutative

(C) ldempotent

(D) Inverse

Set-A



92.

93.

94,

95.

Domain of a binary fuzzy relation is :
(A) Fuzzy set
(B) Crisp set
©
D) R

[0, ]

A fuzzy relation R(X, X) is called
asymmetric if R(x, y) # R(y, x) for :
(A) somex,yeX

(B) forallx,y e X
(C) x=0,y=1

(D) None of the above

For A < B, the Belief measure

satisfies :

(A) Bel (A) < Bel (B)

(B) Bel(¢)=0

(C) Bel (A) +Bel (A) <1

(D) All of the above

The relation

min [Nec (A), Nec (A)]=0
is:
(A)
(B)
©
(D)

always true
may not be true
may be true

no such relationship exists

B030806T

(14)

96.

97.

98.

99.

100.

If u(R(x, y)) = 1, then the relation
Ris:
(A)
(B)
©)
(D)
Which of the following are true ?
(A)
(B)
©
(D)
Equivalence relation produces :
(A)
(B)
©
(D)
Which of the following is true for
equivalence matrix ?

(A)

Weakest
Strongest
Absent
Random

Composition is associative.
Composition is not commutative.
Intermediate value is eliminated.
All of the above

partitions
graphs
vectors
numbers

Equivalence matrix IS

symmetric.
(B)
©
(D)
Fuzzy
contains :
(A)
(B)
©
(D)

Diagonal elements are 1.
Off diagonal elements are < 1.
All of the above

graph  adjacency  matrix
integers

vectors

probabilities

membership values

Set-A
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.
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