
INTRODUCTION 

Most of the real life problems have various uncertainties. Traditional 

mathematical tools are unable to solve uncertain problems. A number of 

theories have been proposed for dealing with uncertainties in an efficient way. 

In 1965, Zadeh introduced the concept of Fuzzy set theory which provides 

us with an intuitively pleasing method of representing one form of uncertainty. In 

1999, Molodtsov initiated a novel concept of Soft set theory, which is completely 

a new approach for modeling vagueness and uncertainty. In 2 0 0 1 , Maji et a l . 

initiated the concept of Fuzzy Soft se ts . 

"Given an initial universe set U and the set of parameters E, a Soft set U is 

a pair ( F , A ) where AQE and F is a mapping given by F : A ^ P ( U ) . (Here P(U) 

is the power set of U)" 

"Given a non-empty set X, a F u z z y set of X is a mapping given by 

H : X ^ [0,1]". 

"Given an initial universe set U and the set of parameter E, a Fuzzy soft 

set U is a pair (F , A ) where AQE and F is a mapping given by F : A ^ F P ( U ) . 

(Here F P ( U ) is the set of all fuzzy subse ts of U)" 

T h e algebraic structures of set theories dealing with uncertainties have 

been studied by many mathematic ians. Rosenfe ld (1971) proposed the concept 

of Fuzzy groups. Ak tas and Cagman (2007) introduced the notion of Soft 

groups. Aygunoglu and Aygun (2009) introduced the concept of Fuzzy soft 

groups. Muhammad Irfan All (2009) introduced the concept of Soft semigrops 

and Munazza Naz et a l . (2013) introduced the concept of Fuzzy Soft 

semigroups. 

Studies on Soft semigroups and Fuzzy Soft semigroups are carried out by 

severa l researchers . 
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T h e main aim of this thesis is to study Soft sets . Soft semigroups. Fuzzy Soft 

se ts and Fuzzy soft semigroups. 

T h e plan of study is a s follows: 

1) Soft se ts and Soft semigroups 

2 ) Soft Regular semigroups 

3 ) Soft r-semigroups 

4 ) Soft ternary semigroups 

5 ) Soft LA-semigroups 

6 ) F u z z y Soft se ts and F u z z y Soft semigrops 

7 ) F u z z y Soft LA-semigroups. 

T h e First chapter is devoted to the study of Soft se ts and Soft semigroups. 

In this chapter preliminary definitions, operations and properties regarding Soft 

se ts and Soft semigroups are introduced with interesting examples . T h e 

definitions include Restr icted Product, Extended Product, Extended 

Intersection, Restr icted Intersection, Extended Union, Restr icted Union, ' * ' -

operation, ' A N D '- operation, ' O R '- operation of two Soft sets and Soft 

homomorphism of two Soft semigroups. Soft semi-prime ideals and Soft prime 

ideals over a semigroup are defined and some of their properties are studied. 

T h e Second chapter deals with Soft Regular semigroups. In this chapter 

Regular semigroups are classi f ied by considering its Soft right ideals and Soft 

left ideals. T h e important results proved here are given in Theo rems 2.2, 2.3, 



2.4 and 2.9. Finally an important characterization regarding Soft Regular 

semigroups is proved which is given in Theorem 2.10. 

Soft r-semigroups are studied in Chapter III. In 1986, S e n and S a h a 

introduced r-semigroups a s a generalization of semigroups. In 2012, Thawhat 

Changphas and Boonyen Thongkam introduced Soft r-semigroups and 

investigated some properties. T h e s e properties of Soft r-semigroups are 

studied in detail in this chapter. 

Soft ternary semigroups are studied in Chapter IV. T h e introduction of the 

mathematical literature of ternary algebraic sys tems dated back to 1932. In 

1932, Lehmer investigated certain ternary algebraic sys tems called triplexes 

which turn out to be ternary groups. T h e notion of ternary semigroup w a s 

introduced by Banach . Soft ternary semigroups are introduced by Muhammad 

Shabi r and AN Ahmad in 2012. In this chapter the concept of Soft ternary 

semigroups. Soft left (right, lateral, quas i ) ideals of ternary semigroups are 

defined and their properties are studied. Important properties are given in 

Theorems 4.7, 4.10, 4 .15 and 4 .23 . 

Chaper V deals with Soft LA-semigroups. In 1978, Mustaq and Y u s u f 

introduced LA-semigroups. A groupoid S satisfying the left invertive law namely, 

( a b ) c = ( c b ) a for all a , b , c e S is called a left almost semigroup and is 

abbreviated a s LA-semigroup. In 2010, Muhammad As lam, Muhammad Shab i r 

and Asi f Mehmood introduced Soft LA-semigroups and establ ished some 

important theorems. In this chapter the definition of Soft LA-semigroup is given 

and some of its character ist ics are d i scussed . 

F u z z y Soft sets and F u z z y Soft semigroups are studied in Chapter V I . 

Fundamental definitions, operations and properties regarding Fuzzy Sof t sets 

are given. Fuzzy Soft se ts over a semigroup are defined and some of their bas ic 

properties are studied. T h e operations of multiplication for two F u z z y Soft se ts 

over a semigroup are defined. Fuzzy Soft ideals are defined over a semigroup 



and their properties are investigated. Interesting results proved in this chapter 

are given in Theorems 6.27, 6.29, 6 . 3 1 , 6.32, 6.35, 6.36, 6.37 and 6.39. 

T h e author of this thesis introduced the concept of F u z z y Soft L A -

semigroups and studied their bas ic properties. Chapter VII deals with this Fuzzy 

Soft LA-semigroup. T h e definition of Fuzzy Soft LA-semigroup is given and their 

properties are d iscussed in detail. Main results proved in this chapter are given 

in Theorems 7.5, 7.6, 7.7, 7.8, 7.10, 7 . 1 1 , 7.12, 7.13, 7.14 and 7.15. Two 

interesting character izat ions regarding Fuzzy Soft LA-semigroups are proved 

and are given in Theorems 7.4 and 7.9. 

It is worth mentioning that the author of this thesis published an article 

related to Fuzzy Soft LA-semigroups a s detailed below : 

" F u z z y Soft LA-semigroups - A new Approach", International Journal of 

Innovative R e s e a r c h in Sc i ence , Engineering and Technology, Vol .4, No-5, 

May 2015 , pp: 3329-3337 [59]. 


