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Chapter 1

Preliminaries and Introduction

1.1, Fuzzy Set

Zadeh [11], 1965, introduced the concept of fuzzy sets by defiming them in terms of
mappings from o set into the unit interval an the real line, Fuosy sets were introduced to
provide means to describe situntions muthematically which give rise to ill-defined clames,
i.c., collactions of objects for which there is o precise criteria for membership. Collections
of thas type have vague or "fuzzy” boundaries; there are objects for which it 1 1mpossble
to determine whether or not they belong to the collection. The classical mathematical the.
aries, by which certain types of certuinty can be expressed, are the clamacal set theory and
the probubility theoey. In terms of set theory, uncertainty is expressed by any given st of
possble alternatives in nituations wheee only one of the alternatives may actually happen.
Uncertuinty expeessed i terms of sets of ulternatives reselts from the nonspecificty inher.
ent m ench =4, Probability theory expresss uncerfainty m terms of a clasacal mewsure
on subsets of u given set of alternatives. The set theory, introduced by Zadeh, presents the
notion that membership in a given wubset i 2 matter of degree mther than that of totally
in or totally out. With fuzzy set theory, one obtains a logic in which statements may be
true ix falee to different degrees mther than the bovalest mtustion of being troe or fuls;
consequently, certain laws of bivalent logic do not hold, e.g. the law of the excluded middle
and the law of contradsction. This results n an ennched scentific methodelogy, Chung
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2], introduced the notion of a fuzzy topology of a st in 1968, und our work = based on
the stody of the propestias of faxey topological spaces.
Definition 1.1.1 [11]. Let X be a non-empty set. A firsy set A in X s characterived
by ita membership function g : X — [0,1] and juu(x) in interpreted as the degree of
smesshecsbip of slemett = i fusty sek A, fox each = € X. 1 i clen thiat A s complelaly
delermined by the sct of tuples A = {(x, pa(s)) : x € X}
1.2, Basic Operations on Fuzzy Sets
Definition 1.2.1 [11]: Let A = {(z, py(x)) : s € X} and B = {(z, pyls)) : 2 € X] be
two furzy sets in X. Then thewr umon A v B, mtessection AA B and complement A are
abio Suzay sk with the insdershp fanctions debined as Solloms
(1) paveix) = max {palz), pafz)}, Y€ X.
(1) pannlr} = man {pals), peix)}, Yze X
(i) arlz) = 1 — pualr), Ve X.

Further,
(a) AC Bl pu(x) < pafz), ¥xeX.
(b) A= B il uufz) = pals), YzeX.
Lemma 1.2.2 [11]): The De Morgan's law are true for ey st That in suppose
A=z palx)} -z € X} and B = {(z, pplz)) : 7 € X are fumzy sets, then

(AUB)E = ASFLBE = oeve e, (1)

(ANB) = AAUBS- e (2)



