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1. (a)  Let fuzzy sets A = 0.2/1 + 0.4/3 + 0.6/5 andB = 0.1/2 + 0.3/4 + 0.5/6; then find

(b)

©

2. ()

the following ' : @
) AxB '

(ii) AB

(i) CON(A+B)

ivy A®B

(v AGOGB

If a-cuts of a fuzzy set A are as follows then obtain the fuzzy set A. @

“14="4={1, 2, 3, 4, 5, 6, 7}
“4=2%4={2 3, 4, 5 6)

05 A={2, 3, '4, 5}

“4=""4=0, 4, 5}

“*4={4, 5}

%9 4=194 = {a)

If R is a binary relation which gives a correspondence from A to A then
define the following properties and give one example of each.

(i) Reflexive (ii) Antireflexive - Lf‘k’{[:;ii‘i'i»)'Symmetric (iv) Antisymmetric

Prove the identity #= (x) NHg (x) =Hs (x)@(,u,, (x)@ Ha (x)) . Here symbols carry
their usual meanings. : @




(b) (i) Give the fuzzy matrix rep;'esentaiion of the following graph. @
: 0.2 :a‘

(i)

[

(iii)

@iv)

)

If the fuzzy set A is given vby the following diagram then draw the
graph of (4. , . @

Define the convex combination of n fuzzy sets A;, A, ....... An. @

If following graph"represents the results of CON operation on fuzzy
set A for two different values of a, then the relation between these two
values willbe - 4&| - T . ' @

1o}

D o=
I oq > a

ST G - NS :
(D) a1 < az TR T e e x

(IV) can not be told with this much information.

What is the effect of contrast intensifier (INT) operation on the
membership values of a fuzzy set? | @




Describe in brief, affects of the new methodological possibilities opened by
fuzzy sets and fuzzy measures on any two of the following fields of study:

(i) Civil Engineering (ii) Decision Making (iii) Databases and Information

Retrieval Systems

Consider the following rules
Rule 1: IF xisA; THEN yisB;
Rule 2:; IF xisA, THEN yisB,

Where X = {x, X, %} and A, A, cX; Y= o, Y ¥} and
B;, B, C Y. ’Fuzzy sets Ay, A, By, and B; are given as follows:

4, =02/x +0.4/x, +0.6/x, 4, =0.8/x, +0.6/x, +0.4/x,

B =0.1/y, + O..3/y2 +0.5/y, B, =0.9/y,+0.7/y,+0.5/y,
Mamdani proposed the following method to compose fuzzy relations R:

R=4>B=4xB= [(ur () »)

XxY
Use Mamdani’s method to convert the Rule 1 into fuzzy relation matrix R,
and Rule 2 into fuzzy relation matrix R; and obtain R = R UR,.

Show the inter-relation among the basic components of a general pattern
recognition system with the help of a diagram and explain them in brief.

What is the relevance of fuzzy set theory in pattern recognition field?

Consider the case of a subway train approaching a station. Describe a fuzzy
logic based control strategy to obtain the amount of brakes power (in terms
of linguistic values Very_Heavy, Heavy, Light, Very_Light) used to halt the
train if the linguistic values of distance from the station (Very_Close, Close,
Far, and Very_Far), and the speed of the train (Very_Slow, Slow, Fast,
Very_Fast) are known. Define these linguistic values in the range of 0 — 500
meters (distance); 0 — 100 km/h (speed); and 0 — 100 % (of maximm brake

power). What will be the control action if the distance is 100m and the speed

is 24.6 km/h?



7.

(a) Write down a brief note about the use of fuzzy logic in medical diagnosis

assistance.

(b) Suppose that patient x displays the symptoms s;, sz, S3, and s4 at the levels of

severity given by the fuzzy set 4, =.1/s, +.7/s, +.4/s,"+.6/s, . @

Perform the diagnosis of this patient among three possible diseases d;, d,
and ds using fuzzy logic technique. Each of these diseases is described by the
following matrices respectively, giving the upper and lower bounds of normal

range of severity ‘of each of the four symptoms that can be expected in a

patient with the disease.

g lower[0 6 5 0
! —upper 2 1 70
g lower[0 9 3 2
2 —upper .01 1 4
B _lower{0 0 .7 0O
? _upper 30 90

Fuzzy relation W on the set of symptoms and diseases that specifies the
pertinence or importance of each symptom s; in the diagnosis of the matrix of

each disease d; is given as:

5|4 8 1

' 5.5 6 3
w="

507 19

509 6 3

NOTE: you may use the clustering technique using Minkowski distance

given by

Dp(di’ x)=[ZIW(Si> d;: BJT(Si)—Ax(Si)1p+i§IW(Si’ deBju(Si)—Ax(Si)XP]P

iel,

Where /, = {r eN,|4.(s)< Bﬂ(s,)} I, = {r € Nm,At(s,)> Bﬂ(s,.)} and m denotes

the total number of symptoms.




8. (a) Sally is nearsighted and colorblind, When she goes to a local grocery where
fruits are placed on high shelves, she cannet see them very well. She can only
recognize the size and blurred shape of the fruits. Her knowledge about the

fruits can be represented by the following fuzzy relation. @

long tangerine apple pineapple watermelon strawberry

0 03 0 0.8
round |, g 1.0 03 1.0 02
large |, 0.4 0.7 1.0 0.1

long round large
Guess a fruit that Sally describes as ong rou g .
o 07 10

(b) Suppose the universe X and Y are given as X':{xl’ X2 x3} and

r= {y,, Y Y 3} - The fuzzy relation R on X x Y is given as follows: @
h N N

x[0.1 04 06
R=x05 02 08
x[07 09 03

Obtain (i)  Projection of R on X
(ii)  Projection of RonY

(iii) Cylindrical extension of A (fuzzy set pro;ected on X) on the
Cartesian product X x Y and

(iv)  Cylindrical extension of B (fuzzy set projected on Y) on the
Cartesian product X x Y

_a_“-__——
\ '
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. Let A = {a;, a3}, B = {by, by, b3}, and C = {c,, c2}. Let R be a relation from A to B

defined by the matrix
by by b

a, 104 05 0
a,[02 08 02
Let S be a relation from B to C defined by the matrix :

C) Ca
5, [02 0.7
5,103 08
{1 0

Then obtain the max-av composition of R and S. 4 : @

- What are the main reasoning patterns used in the propositional logic? Explain them

“with the help of one example each. ’ @

. LetU=1{a, b, c}and V = {r, y}.IfRbeaFURon U x V, defined by

Xy | @

af03 1.0
 b|06 02
cl04 05

Then obtain Dom (R), Ran (R), and h (R).

4. Suppose the universe X and Y are given as:

X:{xl, Xs, xs} and Y={}’p Yas y3}




If fuzzy relations R and S on X x Y are given as follows, then prove that the De

Morgan’s laws hold good:

|

yi Yz ¥ Yo Y2 0¥3

x[10 04 06 x[03 .07 09
R=x,05 08 07 and S=x,06 10 04
|09 06 1.0 %02 09 1.0

- The fuzzy relation R is defined on sets U = {&, *}, V = {x, y}, and W = {a, b, c} as

follows

R =0.9/(a, x, &) + 0.4/(b, x, &) + 1/(a, y, &) + 0.7/(a, y, *) +0.8/(b, y, *)
Obtain the cylindrical extensions cyl(R,z, R, R23> and cyl(R,B, R,z) @

. Draw the correct conclusion using the following premises.

(i) No student that studies hard is not having good CGPA.

(i)  No student not residing in hostel play in hostel team.

(iii)  Students who are good pl;lyers always study hard
(iv)  No Good CGPA students are black listed.

(v)  No student resides in hostel unless he is a good player.

. Consider the following rules

Rule 1: IF xis Ay THEN yisB;
Rule 2: IF xis A, THEN yisB;
Where X = {x,, x,, x,} and A4, A; ¢ X

Y={y. .. y;} and B;, B c Y

Fuzzy sets Ay, Az, B, and B; are given as follows:

-1.0 0.6
A=Y O

- 08 1.0
4= 1%
B=10/ +Oy +Oy
: bs Y2 B4
B,=03/ 403/ Lo/
N N Vs Vs




Mamdani proposed the following method to compose fuzzy relations R:

R=A—>B=AxB= jf(u‘4(x)A s W)/(x, »)

Use Mamdani’s method to convert the Rule 1 into fuzzy relation matrix R; and Rule

2 into fuzzy relation matrix R; and obtain R=R UR,. " ’ @
. (a) Simplify the switching circuit shown in figure 1. | @
A
 C

—(A—<
Iy B )

I

F:'KWI

(b) Suppose the universe X and Y are given as X ={x, x,, x} and

Y = {y‘, Y, ¥s}. The fuzzy relation R on X x Y is given as follows:

W Y2 W

x[06 1 03
R=x05 02 038
%01 04 07

Obtain (i) Projection of R on X
(i)  Projectionof RonY
(iii) Cylindrical extension of A (fuzzy set projected on X) on the
Cartesian product X x Y and
(iv)  Cylindrical extension of B (fuzzy set projected on Y) on the

Cartesian product X x Y
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L A Fuzzy Relation is said to be ............... relation, if it is reflexive and
symmetric.
2. max-product composition of two fuzzy relations R on A x B and S on B x C can
be defined by the equation ............................

4.

e =
wl T
Lo
T 00 M
A !
Y S O T ‘
Ty b g (= 1




A Fuzzy Relation given'as M, =

F N )
- O O

(i) Reflexive and symmetric
(i) Antireflexive and symmetric
(iii) Reflexive and antisymmetric

(iv) Antireflexive and antisymmetric

Which of the following properties does not apply to the standard Fuzzy
complement, intersection and union opera_tio‘né.

() Satisfy the cutworthy and strong cutworthy pi'operties.

| (n) Prevent the compounding of errors of the operands

(i) Context-dependent
(iv) All of the above properties apply to standard fuzzy operations.

Which one of the following is incorrect relation

» ‘ A = v
@ ae[o 1]'x v
@) ..A40x)=a"Ax)

(i) A= U .4

(iv) Al of the above relations are correct.

Which of the following property is not included in the axioniatic s_keletoh for
fuzzy complements.

(i) Monotonicity

(i) Boundary conditions

(iii) Involutive

(iv) All of the above properties are included.

Ig‘




9. Which one of the following is not correct
@ 4,0 15 ()= 115 ()0, ()0, ()
(i) pa(x) v pa(x) = pa(x) + (1a(x) O pa(x))
(ii)) paX) > psX)= (XOY) .
(iv) pa(x) S pa(x) =1 0 (ua(x) © pp(x) + (pp(x) O pa(x)).

10. The convex combination of n fuzzy sets Ay, A,, ....... A,, is defined as ............

11. Which one of the following is not correct
() ""Ac"4;
(ii) *(4~B)="4~B
(iii) ** (AU B)=*" 4" B;

(iv) All of them are correct

12 IfA=0.5/4+1/5+0.6/7and B=0.3/4 + 0.6/5, Then A ® B will be ........

13. What will be the effect of contrast intensifier (INT) operation on the

membership values of fuzzy set A?




14.

15.

16.

17.

If following graph represents the results of CON operation on fuzzy set A for
two different values of o, then the relation between these two values will be

(l) o = O

(i) o1 > ' #alx)
(iii) a; <
1.0+
(iv) can not be told with this much information. ‘
o 00—

What will be the circuit diagram representation of fuzzy inverter operation?

- Fuzzy sets, by defihition, violate two properties of the complement of crisp sets,

these properties are ............c.c.o ... eesererens

Classical (standard) fuzzy complement is one which

(i) satisfies the axiomatic skeleton for fuzzy complements.
(i) is continuous fuzzy complement.

(iii) is involutive fuzzy complement.

(iv) satisfies all the above conditions




18,
Y 19,
A) i

20.

The equilibrium of a complement c is that degree of membership in a fuzzy set A
which equals the degree of membership

() . in the complement of A

(ii) in the complement of P(A) .

(iii) in the Complement of universe of discourse.

(iv) None of the above

The standard fuzzy intersection is the only
(i)  Subidempotent t-norm.

(ii) Idempotent t-norm.

(iii) Super idempotent t-norm. .

(iv) All of the above

Interval-valued fuzzy sets can further be generalized by allowing their intervals

to be fuzzy, the sets so obtained are referred to as .............
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1. (a) Mention clearly any three advantages of using fuzzy logic systems in the area of
information systems. @

(b) What are the axioms that must be satisfied by any binary operation, on the unit
interval, to be considered as the fuzzy intersection? ' @

2. (a) Explain the concept of ‘support fuzzification’ and ‘grade fuzzification’ with the

help of one example.

(b) What is the difference between a(Z) and a4 ? @
(c) Define the following terms in context to fuzzy set theory: @
(i) Height of a fuzzy set (ii) Core of a fuzzy set
(iii) Cutworthy Property (iv) Equilibrium of a fuzzy complement

3. Let fuzzy sets A = {(1, 0.1), (3, 0.3), (5, 0.6)} and B = {(2, 0.3), (4, 0.6), (6, 1)};

then find the following v
] AxB
(@) AB
@iii) CON(A+B)
ivv AO®B
(vv AOB




3. (a) If a-cuts of a fuzzy set A are as follows then obtain the fuzzy set A. @
ZA=1/x, +1x, +1/x, +1/x, +1/x,
‘4=0/x, +1/x, +1/x, +1/xg +1/x; .
CA=0/x+0/x, +1/x, +1/x, +1/x;
P4=0/x, +0/x, +0/x, +1/x, +1/x,

'4=0/x, +0/x, +0/x, +0/x, +1/x,

(b) Suppose expression “medium” for a fuzzy variable is defined as given in figure
1, then draw the graphs for expressions “more medium” and “less medium”, if
they are defined by the relations more medium = CON(medium); and less
medium = DIL (medium) ' ' @

#(x)

1.0

Large

0.0

Figure 1

(0 IfA,B € 3(X),then prove (mathematically) that the property @

“(4N B)="4n"B holds good for all a, & [0, 1].




