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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023

Sixth Semester

Mathematics

Major Elective — FUZZY MATHEMATICS
- (For those who joined in July 2020 only)
Time : Three hours . Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answerl ALL questions.

Choose the correct answer :

1.  The law of absorption is

@ AuBnC)=B.
b)) AuB=BUA

© AU@ANB=A

@ ¢



2.

The truth values of fuzzy scts are
(a) between 0 or 1 both exclusive
() between 0 and 1 both inclusive
() eitherOorl

@@ 0.5

Second decomposition theorem states

@ A="J4 ® A= [J4

ael0,1)° 2€[0,1]"*
@ A= a4 @ 4= [Ja
aen(A)? ' ae(0,1]

Let A, denotes the a—cut of a fuzzy set A at
oy . If a; < 29} then

(a) Aal 2 Aanz (b) Aal = Aa2
©, A cA4,, @ A4, <4,
u(a,b) =min(l,a +b) is known as

(a) standard union

(b) algebraic sum

‘ (¢ bounded sum

(d) drastic sum
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ip(a,b) = ———— w>0.

(@) 1-min@(A-a)” +@1-b)""))
() 1+min(l,((1-a)*+1-b)!*Y)
© 1-min(,(1Q-a)* -1-b)*Y)
@ 1+min(,(1-a)" -1-b)"*))

A fuzzy number of a fuzzy set A on Rmust be
(a) subnormal (b) notconvex

(c) convex (d) normal

Let A and B be two closed interval such that
A =[a;,a5] and B=[b;,by] then B-A is

(@ [by—ay, by —ay]

®)  [by—ay by -]

© [by—ay,b —ay]

d)  [by-ay, b —a]

In a linear programming problem, the matrix
A =[0ij], LE Nm,j S Nn. 1s

(a) goal matrix

(b) consistent matrix

(c) cost matrix

(d) decision matrix -
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- 10.

F(xg,x;) = ———

(a) maXIf(xi,x,-)/f(x,-,x;)]

®)  minl, f(x,x;)/f(x;,%)]

© minlf(x;,%;)f(2;,%,)]

@  max[f(x,x;), f(x;,2,)]

PART B — (5.x 5 = 25 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 250 words,

11. (a)

(b)  Prove that [4|+[B|=|4 B|+|A U B| is Fuzzy

2. (a)

(b)

State fundamental properties of crisp set.

Among them which are valid in fuzzy set.

Or

“set.
State and prove first decomposition theorem.

Or

Let f:X —Y be an arbitrary crisp function.
Then prove that for any Ae FX), f

fuzzified by the extension principle satisfies
the equation f(4)= U fla+A).

ael0, 1]
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13.

14.

(a)

(b)

(a)

(b)

let <iu,c> be a dual triple that satisfies
the law of excluded middle and law of
contradiction. Then, prove that <i,u,c> does

not satisfy the distributive laws.
Or

Assume that a given fuzzy complement ¢
has equilibrium e¢,, and fuzzy complement

has only one equilibrium point, then prove
that a <e(a) iff a<e, and a2 cla) iff aze,.

0 if x<-1&x>3

FAG) =121 5 _1cx<1 |
3;" if  lexsd
0 if x<-1,x>5
Blx) = "T‘l if 1<x<3  then find
et if 3<x<5
2

@ A(4.p (i1) & 4p, (il1) & s.p; (V) Giarp,) -

Or
Prove that min[A, MA x(B,C)] =

max[min(A, B),min(4,c)].
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15.

(a)

(®)

Explain the method of solving the fuzzy
linear programming problem defined by

n n
machjxj such that ZAijxj <B;(ieN,),
j=1 j=1
x;20(jeN,) where B; and A; are fuzzy
numbers. :

Or
Solve the following by graphical method
subject to 3x; —xy 21, 2x;) + x5 <6,

0Sx2 SZ,xIZO.

PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 600 words.

16.

(a)

(b).

Prove that : A fuzzy set A on [R is convex iff
A(Ax; +(1- A)xp) 2 min[A(x)), A(x,)] for all
x,%,€R and all 1€[0,1], where min
denotes the minimum operator.

Or

() Prove that the law of contradiction and
the law of excluded middle are violated
for fuzzy sets.

(ii) Prove that the law of absorption is

valid.
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117.

()

(b)

Let A,Be F(X). Then prove that following
properties hold for «, f€[0,1]

®
(i)

(ii1)

(iv)

v)

(1+A(_:aA

asf implies “A5fA and
a+A Qﬂ+A

“(AnB)=“AN°*B and
“(AuB)=°AuU°’B

“(ANB)=**AN*B and
“(AUuB)=""AUu*B

a [_1 =(1—a)+ Z )

Or

Let f: X =Y be an arbitrary crisp function
Then for any Ae F(X) and all a€(0,1

prove that the following properties of

fuzzified by the extension principle hold :

@
(i)

*[f(A)] = F(** A)
(A2 fCA).
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18.

19.

(@)

- (b)

(a)

State and prove second characterization
theorem of fuzzy complements.

Or

Let i be a t—norm and let g:[0,1]—[0,1]
be- a function such that g 1is strictly

increasing and continuous in (0, 1)

and g(0)=0, g(l)=1. Then prove that
the following function i# defined by
i8(a,b) = g™V (i(g(a),g (b)) for all a,be(0,1],
where gV denotes the pseudo-inverse of
i€ is also a ¢ - norm.

Let *e{+-,,/} and let A,B denote
continuous fuzzy numbers. Then prove that

the fuzzy set A*B  defined by
(AB)(z)= sup min[A(x),B(»)] ZeR is a

2=x*y

continuous fuzzy number.

Or
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20.

(®)

(a)

(b)

Let MIN and MAX be binary operations on
R defined by

MIN(4,B)(z)= sup min[A(x), B(y)|

z=min(x,y)

MAX(A,B)(z)= sup min[A(x), B(y)], for

z=max(x,y)

all Ze[R. Then for any A4,B,C<[R, prove
that '

(1)  MIN(A,MAX(A|B)=4
(i) MIN(A,MIN(B,C)) =
MIN(MIN(A,B),C).

Explain linear programming problem.

Or
Solve  the  following fuzzy  linear
programming problem maxz=-4x,+ -Sx2
subject to x;+x,<B;, 2x+x,<B;,

x;,%9 20, where B, is defined by
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1 when + <400

500 -X \\_hen 400 <x< 500 ﬂnd
100
0 when 200 <

B,(x)=

B, is defined.

1 when <500
509=5 when 500 <a <G00
0 when 600 < x.

by By(x) =
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