Tutorial 3

Exercise 1

1.7. Compute the scalar cardinalities for each of the following furzy sets:
) A =.4/v+ Lw+ Six+4/y+1/z
b)) B=1/x+1/y+1/x
(€ Clx)= S forx (0, 1...,100 = X;
(d) Diz)=1~x/10forx e [0, 1,..., 10} = X,
1.8, Let A, B be furzy sets defined on a universal set X', Prove that

|A] + |B] =AU EB| + AN F|,
where O, U are the standard fuzry intersection and union, respectively,

1.9, Order the fuzzy sets defined by the following membership grade functions (assuming x = 0)
by the imclusion (subset) relation:

L awy=(—2 mcrj Ly
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A0, Consider the fuzzy sets A, B, and C defined oo the interval X = [0, 10] of real pumbers by
the membership grade functions
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Determine mathematical formulas and graphs of the membership gm:l: functions of each of
the following sets:
(a) A, B, C;

b)) AUB . AUC, BULC;
€) ANB.ANC.BNC;
d) AVUBUC. ANBNC;
&) ANC,ENC,AJC.

1.11. Calculate the c-cuts and strong e-cuts of the three fuzzy sets in Exercise 1.10 for some values
of @, for example, o = 0.2, 0.5, 0.5, 1,

1.12. Restricting the universal set to [0, 10), determine which fuzry sets in Exercise 1.10 are convex.

L13: Let A, B be two fuzzy sets of a universal z2t X, The difference of A and B is defined by

A-B=ANB:
and the symmetric difference of A and 8 is defined by
AMAR = (A = BYU (8 — A).

Frove that:
{a) (AAB)AC = AA(BAC),
{b) Adﬂat‘.‘mf.-l.HFHC}J{IHBHC}UEAanC]u{AanC]-

Exercise 2

The standard fuzzy intersection is the only idempotent #-norm.

where iy, denotes the drastic intersection.



Let i,, denote the class of Yager -norms = Then

ims(@, ) <iy,(a, b) < min(a, b)

forall a, b € [0, 1).

Exercise 3

The fuzzy binary relation R is defined on sets X = {1,2,...,100} and ¥ = {50, 51, ..., 100}
and represents the relation “x is much smaller than y.” It is defined by membership function

1-= forx <y
R(x,y)= Y
0 otherwise,

wherexeXandy €Y.

(a) What is the domain of R?
(b) What is the range of R?
(c) What is the height of R?
(d) Calculate R™!.

Exercise 4

Show that
The following membership matrix defines a furzy partial ordering R on the :u:ii' w(a,b,cd, e

a h ¢ d e

a L .7 0 1.7

b o 1 0 9 0

E= ¢ A5 7 1 1 8
o g o0 0 1 0

£ 0.1 0 9 1



