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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2019.
Sixth Semester :
Mathematics — Main
Major Elective I11- Optional - FUZZY MATHEMATICS
(For those who joined in July 2016 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 % 1= 10 marks)
Answer ALL questions,
Choose the correct answer :

1. A set whose members can be labelled by the
positive integers is called a
{a) Open set (b} Closed set
(e} Countable set (dy Uncountable set.

92, The =scalar cardinality of the fuzzy set
A= dfv+ 2he+ 5/x+-4/y+1fz is
(a) 1.5 (by 25
() 2.1 (dy 1.9
3.  The a - cut of the complement of A is always the
same as the complement of the
(a) Strong @-cutof A
(b a-cutofd
(¢) Strong (1-a)-cutof A
(d) (1 -a)-cutof A

F.Tl

=1

Let /; X = Y be an arbitrary crisp function, Then
forany A, e 3(X), iel.

(a) f'[ﬂ A e ) F4)

ol VA ¥ |

(b) f{n f!.-H 2] r(4)
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()] f[n A.-~I = n f(A)
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(d) f[r] Ale ) F4)

fed J  tal

The standard fuzzy intersection is the only
{-norm.

{a) Archimedean

(b) Strictly Archimedean

{c) Idempotent

{d) Involutive

IfW={(3-1-2-4), then hy(6,.9,:2-7) =

@ .54 b) 54

(c) 46 () 4:6.

If A=[0,1] B=[1,2] and C=[-2-1], then

A (B+C)=

(@ [-1,1] b [-22]

@ [u1] @ [22).
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8. In (e, 7, X, g,m) gisa
(a) syntactic rule
(b) semantic rule
(¢) linguistic term
{d} name of the variable.

9.  In a linear programming problem the function to
be minimized or maximized is called
(a) Constraint function
(by Goal function
{¢)  Anobjective function
{d) Feasible function.
10. The set of wvectors X that satisfy all given
constraints is called a
{(a) cost vector
(b} feasible set
{c) constraint matrix
(d) right-hand-side vector.

PART B — (5 % 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
11. (a) If X=[0,80] and A: X — [0,1] defined by

1 when x s 20
Alx)= ':3—51;—"2 when 20 <x <25
(#] when x2z35
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(b)

(a)

(b)

then find
(i) "A
(i) A
{im)“* A
(iv) " A .

Or
Prove that : A fuzzy set A on R i§ convex iff
Afdxy + (1= A)xy) 2 min [A(x)), A (xy))  for
all x,x,eR and all 2e[0.1], where min
denotes the minimum operator.
Let A BeF(X). Then for all ae[01],
prove that
(i) AcBiff "Ac”B
iy AcBiF**Ag B,

Or
Let f: X — Y be an arbitrary crisp function.
Then, prove that for any Ae F(X) and all
ee[0,1] the following properties of f
fuzzified by the extension principle hold :

@ )=/ (" a);
i) “*[f(A) =/ (“4).
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13.  (a)

(b}

{b)

Prove that every fuzzy complement has
atmost one equilibrium,

Or
For all abel01], prove that
i (o, b)<i(a, b)s min (a, b).
0 for x<-land x>3
If A(x)=q(x=1)/2 for -1<x<1
(B-x)/2 for 1<xs3
0 for x<-land x>5
Blx)=4(x-1)/2 for 1<x<3
G-x)f2 for 3<xs<5

then find
i) “(A+B) (i) “(A-B)
(iii) (A . B) av) “(A/B).

Or
Let MIN and MAX be binary operations on fi
defined by

MIN(A, B)(z)=  °P )4 (x) B ()]

z=min (x, »
and
sup :
= = max (:'I:'., .}"] IA{i}l B {-}"}]

respectively, Then prove that, for any
A B CeR,

MAX (A, B)(z) =

MIN [A, MAX (B, €)= MAX [MIN (4, B), MIN (4, C)]
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(b)

Solve  the following fuzzy lineay

programming problem :
Max. Z =5x +4x,
st. (42, 1) 2y +(5,3,1) x5 = (24, 5, 8)
(4,1, 2) x; +(1,.5,1) x, < (12,6, 3)
a2l
Or

Define "uzzy linear programming problem.

PART C — (5 % 8 = 40 marks)

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

16. (a)

(b)

Define the following :

(i) @-cut

(ii) strong a -cut

(iii) level set

(iv) support of a fuzzy set A

(v) The height of A

(vi) Normal and subnormal fuzzy sets.

Or
Write down all the fundamental properties of

crisp set aperations.
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18.

19,

(a)

(b)

(a)

(b)

(a)

State and prove first decompaosition theorem.

Or
Let A,Be ¥ (X).Then prove that for all
a, felo1].
(i) “(AnB)=" An" B and
“(AuB)=" AL"B
(i) “(AnB)="" An"" B and
(4w B)="" A" B.

State and prove second characterization
theorem of fuzzy complements.

Or
Given a {-norm i and an involutive fuzzy
complement C, the binary operation u on
[0.1] defined by wula,b)= cli (Cla) C(b))) for
all a,bel0,1] is a ¢-conorm such that
<i,u,¢> is a dual triple.

Calculate the following :
@y [-1,2]+[1,8]

i) [-2,4]-[3.6]

(iii) [- 3, 4] [- 3. 4]

(iv) [ 4, 6)1. 2].

Or .
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20.

(b)

(a)

(b)

Let +ef{t, -, /), and let A B denote
continuous fuzzy numbers. Then, prove that,

the fuzzy  set

A+ B defined by

(A * B) (z)= sup min[4(x).B(»)] is a

I=fYY

continuous fuzzy numbers,

Explain multiperson decision making.

Solve

Or

the following fuzzy linear

programming problem.
Max Z = .5x, +.2x,

sS.T.

u\-'l + .\': 5 B|

211-'1 T ""'..' = B!.!

X% 20

where
1 for x <300

B (x)= < Lihet for 300 < x =400
0 for ¥ = 400

and
1, for x < 400
00 -x

B,(x)= for 400 < x <500
0 for = 500
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