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Sixth Semester
Mathematics —Main
Major Elective-1II — FUZZY MATHEMATICS
(For those who joined in July 2016 only)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. QarhssiulL  sewrdb A wWer erd@er (@@L
2 L &GThIG(EhHLD CTETLIg)
(=) A Wer S(H&@E sanTd
(=) A Wer Qgm Byl
(@) A Wer uamwed am Ly
(") Qapded ayadiome



The family of all subsets of a given set A is called
the

(a) power set of A

(b) relative complement of A

(¢) characteristic function of A

(d) none

A eaarn semsder @ CeupliulL GQeupdlveom
o I gamrhsaflen &@HWbULD

(=) A Qe ML

(=) A Wer a1 Liedlwer Qumase

(@) =6 GEObUD

(M) @aupdld arzeiddma

A family of pairwise disjoint non empty subsets of
aset A iscalled

(a) a partition of A

(b) cartesian product of A
(¢) nested family

(d) none of these

erpsEeurm A e F(x)

(@) “A="NA (<) “A=""A
@) “A=N"’A m) “A=U"A
B<a p<a
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For A € F(x)

(a) “A="NA b)) “A="*A
e “A=N"A @ “A=U"4A
p<a p<a

f: X oY eramug Blevoowpn &r 4 erafled, erbs6eu(m
A e F(X),iel womb B, e F(X),B, <By,as
OYGILENE

(@) f(B)cf(By)

(=) f(B)2f(By)

(@) f(B)=f"(By)

(m) (B < f(By)

Let f: X — Y be an arbitrary crisp function then

for any A, e F(X),iel and B, e F(X) if
B, < B, then

@ (B cf(By)
®) (B2 (By)
© f(B)=f"(By)
@ (B f(By)
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s e A, Be IR,A<B

(=) “A<’B
(=) “A<"B
(@) “A="B

()  Qaeunde ergiajblldame
Forany A,Be IR, A<B,
(a) “A<’B b) “A<“’B

o0 “A=°"B (d) None

geuGeurm wrprGwer BHiFiGuyb QereaTi.mLLg)
(=) SHsulsb e swblaa

() @OPHSULED @ soflow

(&) e@ soflow

(") @apdod ageyfidma

Every fuzzy complement has

(a) atmost one equilibrium

(b) atleast one equilibrium

(¢) equal to one equilibrium

(d) none
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W=(3,.1, .2, .4) aafld h,(6,.9,.2,.7) =
(1) .54

(=) 5.4

(@) 45
() 4.5

If W=(3,.1,.2, .4) then h,(6,.9,.2,.7) =
(a) .54 (b) 5.4

© 45 d 4.5
A=1[2,5] wpmid B=[1,3] erafle> A+ B=
(=) [3,8]

(<) [5,6]

@) [7,4]

() [2,15]

If A=[2,5], B=[1, 3] then A+ B=

(@ [3,8] (b) [5,6]

© [7,4] d [2,15]
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10.

(<) Di(X)
(=) B;(X)
@) % (X)
(r) i (X)

For each vector X:<x1,x2,...,xn>, the degree is

denoted by
(@ Di(X)
(© B(X)

(© N(x;,x))

N (x;, xj)

(b)  d;(X)
d Z;(X)

(<) N(xi’xj) n

N(xi7xj)
2n

(b)  N(x;,x;)n

N(xi7xj)

@ 2n
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(=)

(=)

(=)

wrorewer samsnarear smsans afleoui.

Describe the concept of fuzzy set.

Or

Gele] sasms euTUD. G6aley SasIn@L0D
Gele] oors S@TSHDGDL  THSHEST(H
Q&r(.

Define convex set. Give an example of convex
set and non convex set.

A, B e F(X) erans. apsCeurm «a, f<[0,1],
“(AuB)=" AU’B aar fimeys.

Let A, Bef(X) then prove that
“(AuB)="Au“’B forall a, f[0,1].

Or
f: X > Yeaearug Hoowbn &1y eTens.
TSToUG) A e F(X) e Bligliy Csrerensuimed

wroTGE e SSSLIULL f NN
f(A)= Uf((HA) ereiry Ferur el Hlanmey
ae[0,1]

Qe erer Hlmie|s.

Page7 Code No.:30369 B



13.

Let f:X —»Y be a arbitrary function then

prove that for any A € F(X), f fuzzified by

the extension principle satisfies the equation

f= Ure.4.

ae[0,1]
wrorewer BlyiGuier pse WLHMID @ rewTLmbd
aumsILHSS0 CEHmEns eT(pGis,

State first and second characterization

theorem of fuzzy complements.

Or
Imin (@, b) < i, (a, b) <min(a, b) HlmA.
Prove that i, (a, b) <i,(a,b) < min(a, d).
apigl @ Geuaflldey  prem@ — eramsanils
Qaweoun(® CETeTnSSMET 6T(LPGIS.

Define four arithmetic operations in a closed

intervals.

Or
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, forx<-landx >3
(=) Ax) =422, for—1<x<1 LHmILD
e forl<x<3
0, forx<landx>5
B(x) =%, forl<x<3 crafléd
o for3<x <5

SlmeusEpaL Ll a -Gleul () Srams.

0, forx<-landx>3
If A(x) =422, for—-1<x<1 and
forl<x<3

3—x
2 )

0, forx<landx>5
B(x)=%1 forl<x<3
B for3<x <5

find their « -cuts.

15. (©) wmor@wer  Cpfilu  Qewed L sonsms
QUG LI

Define fuzzy linear programming problem.

Or
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(<) Epsmanib Crllu QewadlL samsms euenyuL
wpeopwild § &a.

HELNET G Z =x; —2x, s_Quur@ser
3x;, — x4 21,
2%, + x5 <6,

0<x, <2,

0<x,

Solve the following by graphical method
Min Z = x; — 2x,

subject to 3x; —xy 21,
2x, + x4 <6,
0<x,<2,
0<x,
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (©) sear Qeweur’iger gsreug ol GCamumen
T(LPGI5.

Write any eight fundamental properties of
crisp set operations.

Or
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17.

(<)

wrprGwer sard A <erg IR e Coe @eiley
crafle, erbgbeunm x;, x, € IR wHmib A €[0,1]
A(Ax+(1-2A)x,) >min[A(x,), A(x,)]  erer
Blme|s. @sear wnSmuWWD Himne|s.

Prove that a fuzzy set A on IR is convex iff
A(lx+(1-A)x,) > min[A(x,), A(x,)] for all
x,,%, € IR and all 1 €[0,1].

f: XY earug Heoowbpy &r Y erans.

THTeUZ NG A e F(X), BLig iy
Qametenswimed wrprwer pssliul L [ oy erg
TfA]=f("TA) earp swerur el Hepey
QEwd ere Hlmieys.

Let f: X — Y be an arbitrary crisp function.
Then for any A e F(X), f fuzzified by the

extension principle satisfies the equation

CIFDI=f(""A).

Or

A, Be E}(X), etafled “(ANB)=" An“B
eremieng Hl(mLal.

Let A, Be F(X), then prove that
“AnB)=""An’B.
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18.

19.

20.

(=1)

<i, u, c> & i, u, cyfuar pOSsT BasliulL

eddl  wHmbd  prarurl(@h  eHdew  Hlepmey
QEwd ere Hlmieys.

Prove that (i, u, c> satisfies the law of
excluded middle and the law of contradiction.

Or
c eranug Gsm Fwmer wrorCwer Byl
crafler ¢ yemgl safl Foblanuied @) mESEWD erer
Bloieys.
Prove that if ¢ 1is a continuous fuzzy

complement then ¢ has a unique
equilibrium.

MIN (A, B) = MIN(B, A) wpmid
MAX(A, B) = MAX(B, A) aran Hlen.A.

Prove that MIN (A, B)= MIN(B, A) and
MAX(A, B) = MAX(B, A).

Or

wrorelwer gwearurleL LHm edleul.
Explain about fuzzy equations.

Geurs piybaiBsse undl edlafl.

Explain about multiperson decision making.
Or

saflwuns (pgbeibhsssd unm alleufl.

Explain about individual decision making.
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