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INTRODUCTION

A large amount of the problems in economics,
engineering, environment and medical science etc,
have different uncertainties. Lotfi A. Zadeh (1965)
introduce the concept of fuzzy set theory is a form of
multi valued logic tool for dealing with such
uncertainties. Molodtsov (1999) initiated the theory
of the soft set as a mathematical tool for dealing with
such uncertainties. After Molodtsov’s work, Maji
(2001) have introduced the theory of fuzzy soft set,
as a more universal concept, and as a grouping of
fuzzy set and soft set where they studied its
properties. Also Roy and Maji (2007) used this
theory to resolve some real time decision making
problems.

Further, C,a"gman, (2010) introduced the
concept of fuzzy parameterized fuzzy soft set and
their operations. As well as fuzzy parameterized
fuzzy soft set aggregation operator to form fuzzy
parameterized fuzzy soft set decision making method
which allows constructing more efficient decision
processes. Alkhazaleh and Salleh (2011) introduced
the concept of soft expert set and fuzzy soft expert
set, where the user can know the opinion of all
experts in one model without any operations.
Majumdar & Samanta (11) has introduced the notion
of generalised fuzzy soft sets and have applied this
set in decision making. Hazaymeh (2012) introduced
the theory of Fuzzy Parameterized Fuzzy Soft Expert
Set, It is a combination of fuzzy soft expert set and
fuzzy parameterized fuzzy soft expert.

In this paper, we shall introduce the concept of
fuzzy parameterized generalised fuzzy soft expert
set, which is more effective and useful as we shall
see. It is a combination of fuzzy soft expert set,
generalised  fuzzy soft expert and fuzzy
parameterized fuzzy soft expert. Finally, we shall
also define its basic operations, namely complement,
union, intersection, and study their properties.

1. Preliminaries:

Let U be a universe, E a set of parameters and X
be a set of experts. Let O be a set of opinions,
Z=ExXx0OandAcZ.

2.1. Definition:

A Pair (F,A) is called a soft expert set over U,
where F is a mapping F: A = P(U) and P(U) denotes
the power set of U.

2.2. Definition:

A Pair (F,A) is called a fuzzy soft expert set
over U, where F is a mapping F:4 - IV and IV
denotes all fuzzy subsets of U.

2.3. Definition:

The complement of a fuzzy soft expert set (F, A)
is denoted by (F, A)¢ and is defined by (F, A) = (F¢,
JA) where F¢ : 7A — 1Y is a mapping given by
F(a) = c (F(Ta)), Vae1AWhere c is a fuzzy
complement .
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2.4. Definition:

The union of two fuzzy soft expert sets
(F,A) and ( G,B) over U denoted by (F,A)T( G,B) is
a fuzzy soft expert set (H,C)such that C = AUB
and Vee C

F(e)ifeeA—B

G(e)ifeeB—A
s(F(e),G(e))if eeANB
Where s is an s-norm.

H(e) =

2.5. Definition:

The intersection of two fuzzy soft expert sets
(F,A) and ( G,B) over U denoted by (F,4) N( G,B)
is a fuzzy soft expert set (H, C)such that C = AUB
andVee C

F(e)ifeeA—B

G(e)ifeeB—A
t(F(e),G(e))ifeeANB
where t is a t-norm.

H(e) =

2.6. Definition:

If (F,A) and (G,B) are two fuzzy soft expert sets
, then (F,A)AND( G, B), denoted by
(F, A)A( G, B) is defined by
(F,A)N(G,B) = (H,A X B)
Where H(a, B)=F(x) 1 G(B),for all (¢, ) € AxB.

Define a function, F: A — 1Y x I as follows

2.7. Definition:

If (F,A)and ( G,B) are two fuzzy soft expert
sets , then (F,A)OR(G,B),denoted by (F,A)V
( G, B) is defined by
(F,A)A(G,B) = (H,A X B)

Where H(a, )=F(x) U G(B),for all (x,8) €
AxB.

2. Fuzzy Parameterised generalized fuzzy soft
expert set (FPGFSES):

Let U be a universe, E be a set of parameters, £
denotes all fuzzy subsets of E and X be a set of
experts. Let O={0 = disagree, 1 = agree} be a set of
opinions, Z=¥YxXx0 and A< Z, Where ¥ c
IE u:7 - 1=[01]

3.1. Definition:

A Pair (Fy,A) is called a Fuzzy Parameterized
Generalized Fuzzy Soft Expert Set (FPGFSES in
short) over U, where Fyis a mapping given by
Fy:A = 1Y x I, where IV denotes the collection of all
fuzzy subset of U.

Here for each parameter indicates not only the
degree of belongingness of the elements but also the
degree of possibility of such belongingness.

Example 1: Let U = {uy,u,,u3, uy} be a set of
universe and let E = {eq, e,, e3} a set of parameters.

Let ¥ = {6—1,9—2,9—3} be a fuzzy subset of I and
0.5°0.7°09

X = {m,n,r}beasetofexperts.LetZ=¥xXx 0
and A € Z, Where¥ c If, u:Z2 -1 =1[0,1]

e u u u u e u u u u
Fy Oég,r,l = 0_1%’%'%'@ ,02) Fy Z,m,l = g,@,g,g ,0.4
Fy (g'“' 1)= ({W%—g'@%ﬂ'“) Fy (@'“ 1)= ({@@@W}'”)
3 1 2 3 4 3 1 2 3 4
Fy (@'m'l) = ({19?192—6'1937&—9}'0-6) By (ng'n' 1) = ({%—_12'@@'@}'0-5)
F, (O?,m = ({Tlﬁ,%,%,%},os F, (Tesl,m,o) = ({3—3,%,@,%},0 7)
F, (gno) i ({%,g,%,g},og) Fy gf,r,o) i({%'%'%'%}'o 6)
F, (O?,m,o) = ({19?’197'19?'19?}'0'6) Fy (55m0) = ({?,ﬂ,%?,g?},m)
2 1 2 3 4 1 2 3 4
o lgym0)= (o agagagh*) ™ (g m) = (gagargags) )
Ry (550) = (5 raa5) 06) o (15:m0) = (i o e 09)

Then we can find the Fuzzy parameterized generalized fuzzy soft expert sets (F,,,Z) as consisting of the

following collections of approximations
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u1 uz u3 u4 0 1

(Gem ). (G52 5253.02) (G ). (G353 5253 01)
() (222,12 24 02)), ((20mo1). ————)
)
)

N

up uz u3 u4

((5—27 n, 1) —,—=,=,—,0
(2m.1). )
2= ((55m) (G232 52 32)09)

fia s w1} o)

(s
((2m0). ({22,524, 09)). (2

\S]

{2 b5 v} o

)
)
ut ki) 02)) (En) (B2 1 0)

}.06)).((5 )

({“_1“_2“_3“_4 0
0306’08’09

n,1),

02’03’07’ 06
{ u1 ‘uz u3 u4 07
03’06’07’ 06

{
(55-m0).({

5,0), ({12,244, 056))
((z2m.0), ({222,222, 06)). ((22.m0). ({2 )
((m0), ({2222 2,0) (8 m0). ({2222, 2,03))
((&n0). ({8225 140, 06)). (2 m0). ({512,224, 05))

3.2. Definition: For two FPGFSESs (F,, A) and (Gs, B) over U, (Fy, A) is called a fuzzy parameterised
generalized fuzzy soft expert subset of (G5, B) if

(1) AcB

(2) Forall e€A, Fy () is fuzzy parameterised generalized fuzzy subset of Gs(¢)

Example 2: Consider Example 1. Let ¥ = {5—15 3—23 5—2} be a fuzzy subset over E and y = {5—16 5—23 S—Z} be a

another fuzzy subset over E then A
o [GEme 1), Gom 1), (55om 0). (Fom 1), (1) (G5 om0). (5 m00)
(5501). G5rm1). Geomo)
5= {6 m1). (55-m0). (G5 1). (F5om 1), (55.00). (om 1) (G5om0))
Since vy is fuzzy subset of ¥ clearly B, c A,, .Let (F,;,,A) and (G5, B) be defined as follows:
(Geomn). (G5 525055 02) (o). (G253 32004)
(Gem) (25255530 02)) (Gom0) (2 83 52533 09))
=1 (5 1) (5253551 00)) (G m ) (G335 54 00)) ¢
(Gom0). (5535255 03)) (G 0). (63 525353 03))
1) (i) 00)). ((e—g ro) ::; s 09))
i ))-(G5

057°0.6 03°0.2
u u u u u u u u
ml) Uy Uz u3 4 01 n, Uy uz ug 4} 0_1)
05’06°06" 04 06 04’06’08

e U1 U2 U3 U4 U1 U2 U3 Uy

a'“'l) (oAt A )) (( ) ({E orae) 07))
e U1 U2 U3 Uy es3 U1 U2 U3 Uy

((a'r'o)'({ﬁﬁ'ﬁﬂ}'o-‘*)) ( 1) (30535t 03 )

€3 Ul U U3 U4
<(£'r'o)'({£'E'ﬁ'ﬁ}'0'5))

.'.(Gﬁ, B)g (Fw ,A) .

3.3. Definition: Two FPGFSES (F,;,,A) and (G4, B) over U are said to be equal if (F,,,A) is FPGFSE subset of

(Gs, B) and (G, B) is FPGFSE subset of (F,A).

3.4. Definition: An agree FPGFSES (F, A), over U is a FPGFSE subset of (F,,,A) defined as follows:

3.5. Definition: A disagree FPGFSES (Fy, A), over U is a FPGFSE subset of (Fy,,A) defined as follows:

(65,8)=<

(Fp,A)o = {Fy(a):ae? x X x{0}}
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Example 3: Consider Examplel. The agree Fuzzy parameterised generalized fuzzy soft expert set (Fy,Z); over

Uis

(@mﬂ%%%ﬁwD%mO%ﬁﬁ$MD
D), ({85202, ,02)), (2 m 1), ({22222} 04)
D) (552,24, 02)) ((01). ({22122 24),03))
1), ({2,5,140,06)). ((201). ({52 2.22.24), 05))

0.270.370.7°0.6

(CRDA(ERED)

0.9 "\l0.3’04’06703)"

and the disagree fuzzy parameterized generalized fuzzy soft expert set (Fy, Z), over U is

(em0). (552 425807). (Goom0). (62 5253530 09))
(Gomo). (G252 5355 06)). ((omo). (3525333 09))

Fp 0= ((32m0). (f5252 3252 07)) . (5 om0) (B 523238 04) ¢
(Gomo). (63 53.33.533-03)). ((5m0). (6535 35:52) 00))

(Gor0)- (G52 53-58).09))

3.6. Definition: The complement of a fuzzy parameterized generalized fuzzy soft expert set

(Fy,A) is denoted by (F,, A) and is defined by

(Fp, A) = {(F,°, 7A) where F,,° : 7A - IV is a mapping given by

Fy(a) = ¢ (Fy(Ta)), VaeA,

Where c is a generalized fuzzy complementand 7A c { ¢ x X x O }.
Example 4: Consider example , by using the basic fuzzy complement, we have

(@mﬂuaﬁﬁwﬁm«ﬁm)ﬁxxﬁoﬂ
). ({2 2..14),08)). (2 m 1),
ut ) 0g)),((2n1),

).

(G
(Fy Z);= 1 (
(G

_2
0.7

93
0.9’

u1 uz u3 u4 06
05’0708’ 03

( u1 uz uz u4 07)
03’05’0403

(G )
(G
(55355535} 05)
(&
({

u1 uz uz u4 03)
0.704’03"04

a et i) 04)),((2n1), )

m, 0
,rO)
0,0, ({52,52,52 24} o3

08’0.6°0.5"’ 03 )

up upz ug u4} (91
07’06’0407 0.5’
€1

1).({
(
). (f. 2)).
(xxﬁmon(
0). )
0).({

e
0
0

u1 uy uz u4 04)
0402’06’05
”_1“_2“_3“_4}04
07’04’0207 ’ ’
U1 U2 u3 u
0) _1_2_3_4 ,0.7

; )

ui up u3 u4 e3
L 06’04’05’ ﬁ} ' ))’((o_ 0270607’ 09
es3 uq uz u3 Uy e3 uq uz ug Ug

((09 n, 0) ({01 04’02’ 07} 4 <_ rO) ({02 05’06’ 04} ' ))
3.7. Proposition: If (F,, A) is a fuzzy parameterized generalized fuzzy soft expert set over U, then
(W)(Fy, D) =(Fy, A)
(2)(Fy, A) = (Fy, A) 1,

) (F, A1 = (Fy,A) 6.
Proof: The proof is straight forward.

2
7
e3
.5
_2 ez
0.7 7
9’ m

)
)

(G
(
(G
(Fy 2)°= ((
(G
(G
(G

A

=,

3. Union and intersection of FPGFSES:

In this section ,we introduce the definitions of union and inter section of fuzzy parameterized generalised
fuzzy soft expert sets derive their properties and gives some examples.
4.1. Definition: The union of two FPGFSES 's (F,, A) and ( Gs,B) over U denoted by

(F,,A)U( Gs,B) is the FPGFSES (Hj, C)such that C = 2 x X x O where 2 = 3 U§
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F(e)ifeeA—B
Hg(s)z{ G(e)ifeeB—A
F(e)UG(e)ifeeANB

Example 5: Consider Example 1. Let ¥ = {;15 =, 536} be a fuzzy subset over E and y = {;—16;—235—2} be a

another fuzzy subset over E then A
o | GEm ) (G5 me ), (55 me0)., (G 1), (G5 0 1) (55.m0) (55 0)
(50 1) (5orm 1) (Gom0)
B= {55 m 1) (55 m ). (55 1), (55m 1), (55.m0) (55om ). (55 m 0))
Since v is fuzzy subset of ¥ clearly B, c A, .Let (F,,,A) and (G, B) be defined as follows:
(Goom ). (G32.52-580.02)) . (Goom ). (53325320 00)
(G5 2). (655552540 02)). (G m0). (G2 33 3553 09)
ww%@m)&xﬁx )« m)&ﬁﬁm%»>
e
( ). ( )

ﬁuxw;)(@w)ﬁxﬁﬁww
(o m) 0n)) ((5n1) (02 2 1) 0))
%%O%ﬁﬁﬁhﬂﬂzwﬂﬁﬁﬁwmﬁ
((r0) (2222 2, 04)), (Son) ({22222, 03))

<@wﬂ%ﬁﬁa-w
(Gom 1) (a2 25 .02)). (G m0). (2 52525 07))
ool (Gn) (i )<, (5252 52)09))
1),

(o). ({212,122 06)),

4.2. Preposition: If (F,,A), (Gs, B) and (Hg,,C) are three FPGFSESs over U, then

(i) (Fy, ) U (G5, B) U(Hy , ©)) = ((Fy,A) U (G, B)) U(Hy , )

(i) (Fy, A U (Fy, A) = (Fy, A

Proof: the proof is straightforward.

4.3. Definition: The intersection of two FPGFSESs (F,, A) and ( Gs,B) over U denoted by (F,,, A) N U( Gs,B) ,
is the FPGFSES (H,,C)suchthat C =2 x X x 0

where 2 = ¢ US

F(e)ifeeA—B
Hq () ={ G(e)ifeeB—A
F(e&) N G(e)ifecAUB

ul uz us ”4 0

ﬂ“_zu_3“_4}0_3

05 04’07’ 05 0.5°0.6°0.370.2

(=}
wa\|w
z B
(e}
—
/\

s &l

~ —

8 r
=
v/\
'—‘\_/v

N—

(Gg,B):{

~~

N
N—

p—\
-

Example 6: Consider Example 1. Let ¥ = {;—15 =, 5—36} be a fuzzy subset over E and y = {;—16 =, ;—Z} be a
another fuzzy subset over E then A

() (om) (& m0). (200, (500).(20).(2.00)
(501). (5 m1).(210)
o= {(25m1). 53m0). (0. (1), (5.0).(201).(2.00)

Since v is fuzzy subset of ¥ ,clearly B, c A,, .Let (F,,,A) and (G, B) be defined as follows:
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m 1), ({22,114, 02)), (& n1), ({52,224} 04)))
xxﬁ$0D< 0), ([ ,12,5 14),0.3))
« m1), ({22,524} 06))

)(u_lu_zu_su_4 03)>

n s
1) (( e ®(£3££%%
%ﬂﬂGﬁﬁﬁﬁa)«#MH 1))
2n1) ({2, =m0), ({222,211, 07))
(%m@@HHHSMD%i){ﬁﬁﬁﬁ 3))
(Bro) (2mn o

(%momwwx;o,%mwwummﬂw»
ioe ) () (G2 ) 00) (Gro) (6352330 03))
(). (2 2.2, 03)),

4.4. Preposition: If (F,,A), (G5, B) and (Hq,C) are three FPGFSESs over U, then

(i) (Fy, AN(( G5, B) N(Hy , €)) = ((Fy,A) N (G5,B)) N(Hy ,C)

(ii) (Fy, A) 0 (Fy, A) = (Fy, A
Proof: The proof is straightforward.

—_—
/\A
|Nm
'.3
=Y
\_/
A

Ui uz u3z u4

05’06’03’ 02

)(

—~

(FyA)= | (( 0.0)),
((2m %%%ﬁO)

06)),

1

ul uz u3z u4

H
[y
\_/
AA
A
AA
S als
= 5

ul uz usz u4 0
06’04’06’ 08

(Gs, B)= 3

~~

4.5. Preposition: If (F,A), (Gs, B) and (H,,C) are three FPGFSESs over U, then
(i) (Fy, A) U (( G5, BN (Hp , €)) = ((Fy,4) T (G5,B)) N ((Fy, A) T (Hy , C)))

(ii) (Fy, AN ((G5,B) T (Hy,€)) = ((Fy, AN (G5,B)) T ((Fy, AN (Hy , C)))
Proof: The proof is straightforward.

4. AND and OR Operations of FPGFSES:

In this section ,we introduce the definitions of AND and OR operations for GFSESs, deriver their properties
, and give some examples.

5.1. Definition: if (F,,A)and( Gs5,B) are two GFSESs over U, then “(F,A)AND( Gs,B)” denoted by (F,,A)"(
Gs,B)is defined by

(FLA)™(Gs,B) = (Hp, A X B)

Such that H(e, B)=F(x) G (B),for all («, B)€ AxB, where is GFSESs.
Example 7:

Consider Example 1. Let ¥ = {;15 = ;36} be a fuzzy subset over E and y = {;—16;—3;—38} be a another fuzzy

subset over E then A A= {(;1 m'l) (;36 L 1)(5_36r 0) (E n, 1) }

8= {(Gem 1), (55.02). G5 m0)}

Since v is fuzzy subset of ¥ clearly B, c A, .Let (F,,,A) and (G, B) be defined as follows:
oo [(GEm ) (i 02) (GB35 00)
A=
(G (B2 ataee) 00)(Gemo) (Bri2 5252 09))
((Gm) (52550 0)). (G2om1) (3 52 52,530 00)))
(65, B)= { ((2m0). (22,2 24) 05)) }
0.8 0.6 05°0.6°0.6
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((Geom) (oom)) (222,24 01
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(((25m). (2m ) (22250 00
1)) ([, 1,0
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e U1 Uy u3 ug4
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’ >'({0.4'0.5'0.6'0.2}'

5.2. Definition: If (F,A)and( Gs,B) are two GFSESs over U, then “(F,,A)OR( Gs,B)” denoted by (F.A) V (
Gs,B)is defined by

(FwA) Vv (Gs5,B) = (Ho,AXB)

Such that H(a, B)=F(x) G (B),for all («x, B)€ AxB, where is generalized fuzzy union.

Example 8:

~— ~—
N——— —

2

N—r
N———

N—

N— —

Consider Example 1. Let ¥ = {e—l,e—z,%’} be a fuzzy subset over E and y = {9—1,9—2,9—3} be a another fuzzy
0.5°0.3 6 0.6°0.3° 0.8

subset over E then A= {(S—gm 1) ) (S—Zr 1) , (j—ir 0) ) (g—g n, 1) }

8= {(Gem 1), (55.02). (G5 m0)}

Since v is fuzzy subset of ¥ clearly B, c A, .Let (F,,,A) and (G, B) be defined as follows:
e {(()({}))(()({}))}
A=
(Gern). (Gt 352221 00) (GEmo) (b 33222 039))
_[(Gem) e o) (o) (s 220 o)
k (G5m0) (22 52 ) 05)) )



246 DR. G. Geetharamani et al, 2015

Australian Journal of Basic and Applied Sciences, 9(10) Special 2015, Pages: 239-246

(Hyp, A X B) =4

Conclusions:

In this work we have introduced the concept of
fuzzy parameterized generalised fuzzy soft expert set
and studied some of its properties. Finally, the
complement, intersection and union operations have
been defined on the fuzzy parameterized generalised
fuzzy soft expert set.
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