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1. Introduction

Intuitionisitic Fuzzy set (IFS) on a universe was introduced by Atanassov [1] in 1983, as a generalization of fuzzy set [2].
The theory of IFS is characterized by a membership function and a non-membership function. Molodtsov [4] initiated the
theory of the soft set as a mathematical tool for dealing with uncertainties. After Molodtsov’s work, Maji [6] have introduced
the theory of fuzzy soft set, as a more universal theory, and as a grouping of fuzzy set and soft set where they studied its
properties. Also Roy and Maji [5] used this theory to resolve some real time decision making problems.

Further, C.agman, [8] introduced the theory 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 [7] introduced the theory 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. After
Alkhazaleh’s work, many researchers have worked with the theory of soft expert sets [3], [9], [12]. Majumdar & Samanta
[11] has introduced the notion of generalised fuzzy soft sets and have applied this set in decision making. G.Geetharamani
[10] has introduced the theory of Fuzzy Parameterized Generalized Fuzzy Soft Expert Set; it is a combination of generalized
fuzzy soft expert set and fuzzy parameterized fuzzy soft expert.

In this paper, we shall introduce the concept of Fuzzy Parameterized Generalized Intuitionisitic fuzzy soft expert set, which
is more effective and useful as we shall see. It is a combination of Intuitionisitic 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, OR and study their properties.

* E-mail: sharmilavadivelgh@gmail.com
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2. Preliminaries

In this section we recall some basic definitions related to this work. Let U be a universe of discourse and E a set of parameters.

Let P(U) denotes the power set of U and A C E.
Definition 2.1. A pair (F, A) is called a soft set over U where F is a mapping given by F : A — P (U)

In other words, a soft set over U is a parameterized family of subsets of the universe U. For € € A, F(¢) may be considered

as the set of e-approximate elements of the soft set (F, A).

Definition 2.2. An intuitionisitic fuzzy set A defined over a universe of discourse U is an object in the following form

A= {(&,ua (@), Va (@) : ¢ € U}

Where, the function pa : U — [0,1] and V4 : U — [0,1] are the membership function and non-membership function
respectively of every element x € U to set A and 0 < pa (x) + Va(z) < 1 for every element x € U. In the event that
0 < pa(z) + Va(z) < 1, there is a degree of uncertainty that exists for element x with respect to set A. This degree of
uncertainty, denoted as wa (X) and it is defined as ma (X) =1 — pa (x) — Va(z). In general, a high degree of uncertainty

implies that there are a lot things that are unknown about element x with respect to set A.

From now on, let A and B be intuitionistic fuzzy sets defined over a universal set U and are as defined

A={(z,pa(2),Va(2)) : z €U}
B={{z,pp(z),Vs (z)) : x € U}
Definition 2.3. The subset and equality of two intuitionistic fuzzy sets A and B are as defined
e AC B+ pa(z)=ps(x) and Vo (z) = Va (z) for allz € U
e A=B+~ACBand BC A
Definition 2.4. The complement, union and intersection of two intuitionistic fuzzy sets A and B are as defined
o A°={(z,Va(z),pa(x)):z €U}
e AUB = {(z, maz(pa (v), ps (z))}, min (Va (z),Vp () :x € U}
e ANB={(z, min(pa(z), us ()}, maz (Va (z),Vs (z))) :x € U}

Definition 2.5. Let U be a universe, E be a set of parameters. Let P(U) denote the set of all intuitionistic fuzzy sets of U.

Let AC E. A pair (F, E) is an intuitionistic fuzzy soft set over U where F is a mapping given by F: A — P (U).

From now on, Let U be a universe, E be a set of parameters and X be a set of experts. Let O be a set of opinions. Let

Z=ExXx0Oand ACZ.

Definition 2.6. A Pair (F, A) is called a soft expert set over U, where F is a mapping F': A — P (U), where P(U) denotes

the power set of U.

Definition 2.7. A Pair (F, A) is called a fuzzy soft expert set over U, where F is a mapping F : A — IY and IV denotes

all fuzzy subsets of U.
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Definition 2.8. The complement of a fuzzy soft expert set (F, A) is denoted by (F, A)C and is defined by (F, A) = (F°,TA),

where F©: TA — IY is a mapping given by F°(a) = c¢(F(Ta)) Ya € TA, where ¢ is a fuzzy complement.

Definition 2.9. The union of two fuzzy soft expert sets (F, A) and (G, B) over U, denoted by (F, A) U(G, B), is the fuzzy
soft expert set (H,C) such that C = AU B and for alle € C

F (¢) ife€e A—B
H(e)=1< G(e) ifee B—A
s(F(e), G(e)) ifeec ANB

where s is an s-norm.

Definition 2.10. The intersection of two fuzzy soft expert sets (F,A) and (G, B) over U denoted by (F,A)n(G, B) is a

fuzzy soft expert set (H,C) such that C = AU B and Ve € C

F(e) ife€c A—B
H(e) =19 Ge) ifee B—A

t(F(e), G(e)) ife€c ANB
where t is a t-norm.

Definition 2.11. If (F,A) and (G,B) are two fuzzy soft expert sets over U, then “(F,A)AND(G,B)” denoted by
(F, A) AN(G, B) is defined by

(F,A)A(G,B) = (H, A x B)
such that H(a, B) = F(a)NG(B), for all (o, B) € A x B.

Definition 2.12. If (F,A) and (G,B) are two fuzzy soft expert sets over U, then “(F,A)OR(G,B)” denoted by
(F, A)V(G, B) is defined by
(F,A)V (G, B) = (H, A x B)

such that H(a, B) = F(a)UG(B), for all (o, B) € A x B.

3. Fuzzy Parameterized Generalized Intuitionisitic Fuzzy Soft Expert
Set (FPGIFSES in short)

Let U be a universal set of elements, E be a set of parameters, I® denotes all intuitionistic fuzzy subsets of E and X be
a set of experts. Let O = {0 = disagree, 1 = agree} be a set of opinions, Z =1 x X x O and A C Z, where ¢y C IF,

p:Z — I=][0,1] and p be an intuitionistic fuzzy subsets of U.

Definition 3.1. A Pair (Fdﬂ A) is called a Fuzzy Parameterized Intuitionistic Generalized Fuzzy Soft Expert Set (FPGIF-
SES in short) over U, where Fy is a mapping given by Fy : A — IY x I, where IV denotes the collection of all intuitionisitic

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.
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Example 3.2. Let U = {u1,uz,us,usa} be a set of universe and let E = {e1,e2,e3} a set of parameters. Let ¢ =

{0—1 %, 0—3} be a fuzzy subset of IF and X = {m,n,r} be a set of experts. Let Z =9 x X xO and AC Z, where U C TP,
o =[0,1].

Define a function, Fy : A — IV x I as follows

Fy (e—l,m, 1) - ({ - B },o 2)
0.5 <0.1,0.6 >’ <0.2,07> <0.6,02> <07 03

Fy (%’”’1):<{<o.;,10.5>’<0.§2().4>’<0.ff?6.2> <0.1, 03>}’Ol>
Fw(%’“):({<o.zlo.3>’<o.520.3>’<0.21ﬁ).5> <02, 06>}’02)
Fw((()h?’m’l):<{<0.510.6>’<0.;20.6>’<0.f:30.4> <04, 02>}’04)
Fy ((%2’"’1):<{<0.2u,10.7>’<0.1u,20.8>’<0.;?;).6> <04, 05>}’02)
Fy (%’T’l):<{<0.2u,10.7>’<0.?:f2().5>’<0.:i).6> <04, 02>}’03)
Fw(%’m’l):({<0.:th).5>’<0.§20.3>’<0.§ﬁ).1> <0.9, 01>}’06)
Fy (%’”’1):<{<0.21flo.6>’<0.§fzo.2>’<0.71f30.5> < 0.6, 03>}’05)
Fy (%’T’l):<{<0.2u,10.8>’<0.Zzo.2>’<0.61f?6.4> <0.3, 02>}’08)
Fw(oe%’m’o):({<o.:zlo.4>’<0.520.2>’<0.71ﬁ).2> < 0.6, 03>}’07)
Fy (%’n’o):<{<0.71flo.2>’<0.71fzo.2>’<0.E:f3045> < 0.7, 01>}’09>
Fy (%’T’()):<{<0.gflo.2>’<0.gfz().3>’<0.:,30.6> < 0.5, 03>}’O6)
Fw(%’m’o):<{<0.2u,10.8>’<0.::20.7>’<0.;?6.2> <0.3, 02>}’06)
Fy (%’”’0):({<o.2tflo.5>’<0.ZQ().6>’<0.;?E).4> <07, 03>}’07)
w(%’r’o):<{<0.:10.6>’<0.520.2>’<0.1u,30.9> <0.3, 02>}’O4>
Fw(%’m’()):<{<0.2u,10.7>’<0.:20.6>’<0.i:30.6> <01, 08>}’03)
Fy (%’mo):<{<0.;,10.1>’<0.f:20.3>’<0.;i).1> < 0.3, 04>}’06>
Fw(%’r’o)_({<oglo5> <05mo3> <0Z?E)2> <02, 05>}’05)

Then we can view the Fuzzy Parameterized Generalized Intuitionistic Fuzzy Soft Expert set (Fy,Z) as consisting of the
following collections of approximations:

((%’m’l)’({ <0;0 6> <0. ;% 7> <0Ag,:(3).2>’ <0. ;%0 3>} 02)) (((?.15'"’1)’<{ <0.;,}).%> <0,;,%A4>’ <0.i%.2>’ <0.r,%1.3>}’0 1))

(o057 1) ({ zoabss zostss zozass <ozowes ) 02) (6% 1) ({zoibes zosb0s  <ooaas zoabzs | 04))

(6% 1) ({=o ThTS Tl hES ) 0B ES <0405>} 0.2)), ((v% 1) ({ 20207 T0B0FS L0ATS <0.Z,%J.2>}’0'3))

(% ™1) ({=o 305S <0693S ) TO8OTS <090 =1:06). (5% 1) ({ zo2hss <03 07S 03055 <0.;,%,3>}=05))

(Fy, 2) = ((%”"' 1)’({ <0.;,10.8>’ <0,Z,%A2>’ <0.g,%,4>’ <0302>} 0.8 ) ((%,m,o),({ <0,;}).4> <U.g,20 2> <0 ;L,O 2> <0.g,%),3>}’07))
(6579 {zo7bzs <ordzs <osdss <0715 1 99) (6579 ({<o6bzs <osb3s <odbes <0503 ) 06))

((% ™ 0) ' ({ <0.;}).s> ’ <0.;,%.7> ) <0.51:.%.2> <o 3 0. 2>} 0. 6)) ((oe% "’U) ) ({ <0.;}) 5> <0 Z% 6> <0.g,%.4> ) <0.;,%.3> } » 0 ))

(5% m9) ({zoabes 206 0TS ) 0095 203D, bas1.04)). ((6% m0) . ({ zombrs zodd6s <03 06S ) <OT0ES }.03))

((oi% n 0) , ({ <0.<:;L}1.1> , <0.g,0,3> ) <0Ag,%.1> ' 20, 3 RS } 0. )) ((05% ™ 0) ) ({ 203055 T0B03S T040TS <0,;L,%1A5> } ) 0'5))

Definition 3.3. Let (Fy, A) and (G-, B) be FPGIFSESs over the universe U. Then (Fy, A) is said to be a Fuzzy Parame-

terized Generalized Intustionistic Fuzzy Soft Expert subset of (G-, B), if the following conditions are satisfied:
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(1) ACB
(i1) For all e € A, Fy(e) is generalized intuitionistic fuzzy subset of G, ().

This relationship is denoted as (Fy,A) C (G.,B). In this case, (G,,B) is called a Fuzzy Parameterised Generalized

Intuitionistic Fuzzy Soft Expert superset of (Fy, A).
Example 3.4. Let (Fy, A) and (G, B) be two FPGIFSESs over the universe U defined as follows

5y (0.;,20.6) ) <o.Z,%.5> , <0,;,40.2> } 0. 8))

((%' s 1) ’ ({ (0.:,10.6) ’ (0.;,%.3) ’ <0,z,303> ’ <0,;.40.0) } ’0'4)) ’ (( 5
(0%.n.1). ({ <0.e1;,10.4) , (o.Z%.r;) , <o.Z,%.4) . (0.;,40.8> } , 0'2)) . ((% r0), (

((ﬁ 0) ({ (05,0:3) " (04,055 (0.6,0.3) " <o.;,%45>}*°'5)) ’ ((f%””’o) ' ({ 0502y 04,057 07,08 (05,00 } -0 ))

Slo
ol
3
-
N
—
D —
(S

u u u -
T3 0405y {0603y (0405 } 0. "))

o™ 1) ({ 5.0 <o.g,20.4> , (o.&%.s) (- 1 ) } 0. 5)) , (((% n, 1), ({ (O.g}l.l) , <o.;‘20.4> ) (o.g,?).fz) , <0.;f(1).s) } '0‘5)>

53m1). ({7

8_2, , Ty 0) N (
, v, 0) (

& m).,

1 ug ug
;0.3)° (0.5,0.3)’ (0.6,0.3) > (0. 4 4 6)
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ol
o
=
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S
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o
(=)
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S
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w
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’ ((ﬁ r1), ({ .;L,%).m , (0.2,%.3) , <0:L;3,‘0.2) . <o.g‘%.4> } »0.5

Q)
(%’ i 0) ’ ({ <0.;,}).4> ’ <0.g,%.1> ’ (0.5,%,3) : (0.?,%).2) } » 0-

W N

; 2
(i vty by wab )0
{wib joo
(

{ (o.g,lo.zl) , <o.;,%.5> ’ (o.:f,?(’).s) , <o.;,%.5) } »0- ))
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ug ug
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Clearly (Fy, A) C (G,, B).

Definition 3.5. Let (Fy, A) and (G, B) be FPGIFSESs over U. Then (Fy, A) and (G-, B) are said to be equal if (Fy, A)
is a FPGIFSE subset of (G-, B) and (G-, B) is FPGIFSE subset of (Fy, A)

Definition 3.6. Let (Fy, A) be a FPGIFSES over a universe U. An agree- Fuzzy Parameterized Generalized Intuitionistic
Fuzzy Soft Expert Set (agree-FPGIFSES) over U, denoted as (Fy, A), is a Fuzzy Parameterized Generalized Intuitionistic

Fuzzy Soft Expert subset of (Fy, A) which is defined as follows:

(Fy,A), ={Fy (@) rx e p x X x{1}}

Example 3.7. Consider the FPGIFSES given in Example 1. Then, the agree-FPGIFSES (Fy, A), over U is:

o5 m 1) ({zoibes » zosdrs zosozs zoross ) 02) (05 1) ({zoabss  zo2dbas <oiozs zoibas ) 01))
o5 1) ({zoabss <osbss <osvss <ozbes ) 22) (63 m 1), ({<oibes <oshes <osvas <odvzs) 01))
s ey

5

1) ({ <0A2,0.7> ’ <0,1,0.8> ’ <0.3,%.6> ’ <0,4,0A5> } ’ 0‘2)) ’ ((W

.3

o7 1) ({cozhrs <03%ss <odbes <odbzs ) 03))
o%5-m1). ({zoabss <6dss <osots <015 99) (6% 1) ({<ozbes <osdos <oavss <06935)09))
e3

09" 1) ’ ({ 203 0ES TOADTS T0B IS TOB TS 1= 0'8)>

Definition 3.8. Let (Fy, A) be a FPGIFSES over a universe U. An disagree-Fuzzy Parameterized Generalized Intuitionistic
Fuzzy Soft Expert Set (disagree-FPGIFSES) over U, denoted as (Fy, A), is a Fuzzy Parameterized Generalized Intuitionistic

Fuzzy Soft Expert subset of (Fy, A) which is defined as follows:
(Fuy A)y = {Fu(a) sa e b x X x {0}}
Example 3.9. Consider the FPGIFSES given in examplel. Then, the disagree-FPGIFSES (Fy, A), over U is:

0579 ({cosbss <oshss <odves <0255 199) (65 m9) . ({<osbas <oshes <orvzs <06635)07))
ey

—
s
o

o5 m0) S0T0S ST hES <0555 <0 s 1.09)) . ( 0), ({ zoebzs 2069 3S T0406S ) 20563 }.06))
e

6
0% 0) . ({ zoabes » zoozs <oTows zoatzs 1 04) (0% m0) . ({zozbrs  <oades zosbes <ot oss ) 03))
e3

((
((
(Fy. 4), = (5% m.0). ({zozbhss 20857 zosbas Zoso2s ) 06)). ((% n.0), ({ zoob5s» z0ades Toseas ToreEs ) 0T))
((v3
((

0% 0) Z090TS ) T0603FS TOBTS  T0B0AS }.06))
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4. Basic Operations on Fuzzy Parameterized Generalized Intuition-

isitic Fuzzy Soft Expert Set

In this section, we introduce some basic operations on FPGIFSES, namely the complement, union and intersection, “AND”,

“OR”of FPGIFSES, derive their properties and give some examples.

Definition 4.1. Let (Fy, A) be a FPGIFSES over U. Then, the complement of (Fy,

by (Fy, A)¢ = {(Fy©,A), where Fy©: A — IV is a mapping given by

Fyf(a) = ¢(Fy(Ta)), VaeTA.

Where ¢ is a generalized intuitionistic fuzzy complement and TA C {¢° x X x O}.

A) is denoted by (Fyy, A)® and is defined

Example 4.2. Consider the FPGIFSES (Fy,A) over a universe U aas given in Example 1. By using the generalized

intuitionistic fuzzy complement, we obtain:

(65 m1) . ({=o5b1s =07%2s 203065 Z0ED. brs108)) (o5 1) ({ =05t s oAb TS Z0SOTS T0B 0TS }.09))
(g5 ~1).({ S0304S S03 565 S050TS ) T06.05S }o08)). ((0F m1 06 0TS 069 3S <0406S 02 0aS }.06))
((5%m1) ({zorbzs <osbs <oovss <osvas108) (6% 71) ({=orbzs <o5%ss <oo b <osbas07))

0 % s t.04) (6% nn 02 bES Z0sEs  <0seEs ) 05))

€3 1
o™ 1) ) ({ <0.5,0.3> <0.3,0.6>’ <0.1,0.8>’ <0.1,0.9>
e3

=
—~
—
Slo
U|»-‘
3
3
=)

o)

(
(Fy.4)° = (6% ~1).({ 0B 0TS T0Z0AS <0496S <03 3ES }o0:2)),

F&,7,0

 ZUIES TOBYTS  Z0BES }.03))
)

u ug
' <0.3,0.6>’ <0.6,0.4>" <0.3,0.5> } ’ 0'4)

)
)
(g% 7 0) . ({=zozbrs zosd7s zos0ss =otoms ) 01)) - (
e
( 20)

- uy us us uy
7%-m0) . ({ zosbes zo793s ZoseEs 2o bEs ) 04)).
g

ug u

mo)

' <0.6,0.4>" <0.4,0.5>" <0.3,0.7>

(
(
(
({<0()02>’
(
o
(
(

ug ug ) uy } 10.3)

ug u3 uy

(
((W ™ 0) ’ ({ <0.g,b.4> ’ <0.2,0.6>" <0.9,0.1> " <0. ;%J 3> } 0-
(573

’ <0.6,0.4>’ <0.6,0.3>" <0.8,0.1> } ’0'7>

= =

)
oo 0) ({ zoibos zo396s  ToToEs ToaeEs |0 04))

Proposition 4.3. If (Fy, A) is

(1) (Fyp, A))° = (Fy, A)
(2) (Fy, A)g = (Fy, A),
(3) (Fy, A)] = (Fy, A)g

o 0) ({ 205, oS 03 6ES <0.;,36.4>’ Z05.03Ts }’0'5)

a fuzzy parameterized generalized intuitionisitic fuzzy soft expert set over U, then

Definition 4.4. Let (Fy, A) and (G-, B) be FPGIFSESs over a universe U. Then the union of (Fy,A) and (G-, B) is a

FPGIFSES, (Hq,C) such that C = Q x X X 0 where Q =19 UJ and for all e € C,

Ho(e) = Fy()UG- ()

where U is the generalized intuitionistic fuzzy union.

Example 4.5. Let (Fy, A) and (G, B) be two FPGIFSESs over the universe U defined as follows

u Uy

» 70.4,0.5) * (0.7,0.2)

i
<0,§,%,5> ’ <0.g,30.3> ’ (0.1,%,5) } , 0'5))

uy ug uy 06
» 70.3,0.5) * (0.4,0.5) > (0.5,0.5) [ * "

ug ug 4
4y’ {0.2,0.6) ’ {0.6,0.3) ' {0.5,0.2)

’ (%’ i 1) ' ({ (0.;}),5) ) (0,5,%.4) ’ <o.g,36.5> ’ <0 2,0,7>

' ug ug
4,0.5) ’ (0.5,0.4) > (0.6,0.3) ’ (0.5,0.4)

((025 m. 1) ({<ozfloe> {0.5,0.3) * {0.6,0.4) <o2oo>} 0"‘))*((%*" 1) ({<0405) {0.3,0.6)
((f% 1), ({ 06,04y 04,05y (0.4.04)° (0268 } . 0'2) , ( 0%:m0) ( 56Ty
(Fy, A) = ((t% 1), {(o,;,hsy <0Ag',20.3> ) (0.11;,%,6)’ <o;’,%1.3> } '0'0)) , ((OL% m, 1), ( 0 RS
(5% m9). ({oibay iy widbay wadw ) o07)) - ((6%m0) - ({0
(%70 (ot i e wiber }09)) - (6500 (i
((Gmn) ({webay weday wobsr wiber }09)) (
Gy ((025" 1), ({ (0. 75 0.3y <0A;,%.3> : <0.g,?(’).3> 7. YR 6)} 0'6)) ) ((%*m 0). {(o I
((% ), ({ (06657 (05947 06047 (06-03) } 0"‘)) ’ ((o%" 1)
(%9 ({wwibar widsr oty wabar ) 0°))

122

}

jo2)
(0,:.%‘5> ’ <0AZ,%.3> ’ (0.5,%5) } ’ 0'5)

J

)

)

({ u ug ug :
»\\70.7,0.2)* {0.4,0.3)° ~(0.7,0.2) ’ {0.6,0.4)




C.Sharmila Devi and Dr.G.Geetharamani

Then by using the generalized intuitionistic fuzzy union, we have (Hq,C) = (Fs, A)U(G~, B) is a FPGIFSES defined as

o m1)s ({ 05045 S06535 C06.035 <040 bos1.03)) . ((o% 1) ({ 01055 <03 0dS S06.05S 0 <0707 }.08))
oxm0) . ({coshas st <oross <osvas107) (685 1) ((=obs <vidss <oross <oobas ) 09)
(Hp,C) = Tk 0) ({ <o.g}).2> ’ <0.:,%.5> ’ <0.Z,0.3> ' Z0. 6 s } )) (( 75T 0) ’ ({ <o,g}).4> : <0.5,o.4> , <0.6,0.3> ’ <o.6,o.3> } ) 0'6))

3

uq ug usg es wy ug usg uy
v 1) ({ <0.7,0.3>° <0.5,0.3> ' <0.6,0.3> > <0. 4 bos } 0. 6) (( 03" 1) ’ ({ {0.5,0.5) ’ (0.6,0.3) ’ {0.3,0.6) ' {0.2,0.3) } ’ 0'0))

;m,0), ({ (0B 04y (02978) (06537 (0503 } , 0'3))
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Proposition 4.6. Let (Fy,A), (G-, B) and (Hq,C) are three FPGIFSESs over U. Then the following results hold true.
(1) (Fy, A)U(G-, B) = (G-, B)U(Fy, A) (commutative law)

(2) (Fy, A)U(G, B)U(Hq,C)) = ((Fw,A)G(GT7B))G(HQ7C) (associative law)

(3) (Fy, A)U(Fy, A) = (Fy, A)

Definition 4.7. Let (Fy, A) and (G-, B) be FPGIFSESs over a universe U. Then the intersection of (Fy,A) and (G-, B)
is a FPGIFSES such that (Hq,C) such that C = Q x X x 0 where Q = ¢ N4 and for all e € C Ha(e) = Fy(e)NGr(e),

where N is the generalized intuitionistic fuzzy union.

Example 4.8. Let (Fy,A) and (G-, B) be two FPGIFSESs over the universe U defined in Example 3. Then by using
intuitionistic fuzzy intersection, we obtain (Hq,C) = (Fy, A)N(G~, B) is a FPGIFSES defined as

((% s 1) ({ (0. :}) 6y (0. ;20 3y (0.5,%,4) ) (0,3,%.0) } '0‘4)) )

2}0s))
(530 (@b witer wibe wabws ) 02) ((63m0). ({ {05,027 " (04,057 <o.§,%,3> o 4‘6 5 } 05))
e =1 ((55m0) ({wbsr wobor waber wigar ) 00)) - (G5 m1) . ({wobs wier widsr wabsr ) -0))
((Li m. 0) ({ 0504y 0405y (0703)° 0500 } »0- 7)) : ((oi% n,0) ({ 0504y (02067 (06.03)° 05609 } *0'3)>
(&% ) ({webar widsr widsr wsbm ) 09)) (6% 70) - ({wibey widsy wibs wabsr ) 0))
((5mn): (b wikar @it wite }00)) - ((G5m0): ({wibe wita @it witn ) o0))
(G By — ((%” 1), ({ <o.7u,}).3> . <0.g,%.3> (0 6 357 1o 1 oy } 0. G)) (6%.m.0) ({ 0 5 S 055y (0693 (05.04) } 0 7))
(550 ({websr waday wobar wodw ) 04) (6% ) ((orbs widsr —wios webm ) 05))

(%m0 ({webar wids wider weda )| o))

Then by using the generalized intuitionistic fuzzy intersection, we have (Hgq,C) = (Fy, A)YN (G-, B) is a FPGIFSES defined

as
(o5 1) ({zoabos zostas zosvas: zozooes 1 04) (o5 1) ({zosbss <osdes zozows zozoms ) 05))
(6% m0) ({coabss <oidss <osvss: <osbas)-07) (6% 1) {cosbas <oidss <odvss <osbrs ) 09))
(Hg, ) = (5% 70) ({<osbss <oabss <oives <ososs) 09) (g

2 . Ul u u3
3 m0), (<0505> <0400> <0.6,0.4>" <O405>} 04)
3

( (
((6%.71) ({zoobas <oibss <odvas <ozoss ) 02) - (65 70) ({coshas <o2d6s <0635 <osb2s )0
(5%

)

o5 m1) . ({zoshas zos9ss <oddss <o 05s ) 06))

(6% 1) ({<osbss <o6bss <osbos: <osbas) 00))
Proposition 4.9. Let (Fy, A), (G-, B) and (Hq, C) be any three FPGIFSESs over U. Then the following results hold true.
(1) (Fy, AN(G~, B) = (G+, BYN(Fy, A) (commutative law)

(2) (Fy, AN((G-, B)YN(Hg,C)) = ((Fy, AN(G-, B))N(Hq,C) (associative law)
(3) (Fy, AN(Fy, A) = (Fy, A).

Proposition 4.10. Let (Fy, A), (G-, B) and (Hq,C) are three FPGIFSESs over U. Then the following results hold true.
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(1) (Fy, AYO((Gr. BYA(Ha, O) = (Fy, AD(G-r, B)A((Fy, A)0(Ha, C))

(2) (Fy AA((Gr. BYO(Ha, O) = (Fy, AYA(G-, B)I((Fy, AP(Ha, C)).

Proposition 4.11. Let (Fy, A) and (G, B) are two FPGIFSESs over U. Then the following De Morgan’s Laws hold true:
(1) (Fy, YOGy, B)) = (Fy, AYT(Gr, B

(2) (Fy, ARGy, B))® = (Fy, A)T(Gr, B

Definition 4.12. Let (Fy,A) and (G-,B) be two FPGIFSES over U. Then “(Fy,A)AND(G-,B)”denoted by
“Fy, AYA(G+, B)"is defined as (Fy, A)N(G~, B) = (Hq, A x B) such that H(a, B) = F(2)NG(B), for all (o, ) € A x B.

Example 4.13. Let (Fy, A) and (G-, B) be FPGIFSESs over a universe U.

((5.15 sm1) ({ (074,0°6) (05,037 (02,0.6)° (0:2.6.0) } ’ 0'4)) ' ((Oi% m,0), ({ 05,03 {0405y (07.0:3) " (0504 } ’ 0'7>)

(va A) = ((% w 1) ’ ({ (o.g}JA) ’ <0.Z,%.5> ' {0. :30 1y (0. ;%) 8) } 0. 8)) ((oe% ™ 1) ’ ({ (o.g}).s) ) (0.&%.3) ’ (0.5,%.2) ’ (0.;,‘(1).3) } ’ 0‘5))

(%’ ™ 0) ’ ({ (0;54) ’ (0;,2[).4) (0. g% 3y (0.5, 0 2y } 0.3 ))
(

—~ o~ —
—~ o~
¢ =y q
ol c
3
-
N
—
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e

1635y (o.g,%.zw , <o.:,%.4> (0 RN 8) } 0. 5)) ( (6%.r0). ({ <0.;,{).2> ) (o.;,%.4> , <0.;,%.3> ) (o.g,%.:s) } , "'7)) }
6

Oi%’ i 1) ’ ({ (0.;,10.2> ’ (0,:,20.3> ’ (0,?02) (0. 6 0 Iy } 0. ))

Then by using the generalized intuitionistic fuzzy intersection, we obtain (Fy, A) A (G-, B) = (Hq,C). Where C = A X B,

(Hq,C) is a FPGIFSES defined as

((5.1577”71)7(%’”71)’{(OZB.G)’<O304>7(0206 0208)}704)
((%,m,l),(%,r,ﬂ),{<0;B6>,<0504> <0206)’(0203 }’0 )
((%’m’1)7(%’n1)7{(0406)’(0403)’(0206)7(0204)}70 )
((0%7"170)7(%7”71)7{(0.155)7@305)7(0604 0208)}705)
((%,m,O) ) ((%,’T’O) 7{(0;33)7 (0<4,0A5>7 <0503)’ (0504 }7 )
((%,m,O),(%,r,l) 7{(0.%.3)7 (o:,%j) <0703>7 <0504 }’ )
((%,n,l),(%,n,l),{<0:B'5>,<0_;%'5> (0404)7 0208 }’0 )
(Ho, C) = ((%7”’1)7(%7770)’{(0304>7<0Zﬁ)5)7(o4047(0208)}’0 )
((%’”71)7(%’T71)7{(05%.4)?(0.};%‘5)7<0404 ’(0208 }706)
((%7T’1)’(%7”’1)’{(0405>7<0304)’(0304>7(0208>}705)
((%77"71)7(%77"70) v{<0305>7<0504>7(0303>’ 0203>}705)
((%7T71)’(%’T71) ’{<0505>7<0:%3>’(0302>’ 0204>}’ 5)
((%7”’0)7(%’”’1) 7{(0.2,35)7(0.;,%.@ (0603)’ 0208 }7 3)
((%’”70)7(%’T70) 7{(04;,%).@7 <0.g,%)44>7 <0503 ’(0503 }703)
((0%7”7 0) ) (0%377“7 1) ) {(04;}).4)7 (0.2,34)7 (0.6,03)’ (0‘5,0.4> } ) )

Definition 4.14. Let (Fy,A) and (G;,B) be two FPGIFSES over U. Then “(Fy,A)OR(G,,B)”denoted by
4 Fy, A)V(G-, B)”is defined as (Fy, A)V(G~, B) = (Hq, A x B) such that H(a, 8) = F(2)UG(B), for all (o, ) € A x B.

Example 4.15. Let (Fy, A) and (G-, B) be two FPGIFSES over U defined as given below.

(((% m, 1) ’ ({ (O.Z,l().fi) , (o.g,%s) , (0.;,%.6) . <o.;,%.o> } , 0'4>) . (((% m,0), ({ <0.51:,10.3> , (o.ff,%.s) , <o.;b,%.3> , (o.g,%).4> } , 0'7))
(Fw’ A) = ((LQS’ ™ 1) ’ ({ (0.;}14) ’ (0.:,20.5> > <0.Z,0.4) : <0,;,40.8> } '0‘8)> ’ ((%’ ™ 1) ’ ({ (0.;}).5) ’ (0,2‘:,20.3) ’ <0.§L,30.2> : <0.;,40.3> } ’ 0'5))
e3

1m0), ({ {0564y (05,04 (06,08 (05,02 } ' 0-3))

(G

9
ol
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(Gr,B) =

((s%
(5%

o O

r1), ({ <o.;b,lo.2> ) (o.Z,%.s) , (o.u73,‘0.2) , <o.(1;,%.4> } ’0'6)>

Then by using the generalized intuitionistic fuzzy union, we obtain (Fy, A)

is a FPGIFSES defined as

ul

v 1) ’ ({ (0.:,10.5> ’ <0.;,%.4) ’ <0.g,%.4> ’ (0.;%).8) } ’ 0‘5)) ’ ((

€2

0.3

T 0) ’ ({ (0.5}).2) ’ <0.;L,%.4) ’ <0.;,%.3> ’ (0.(?,%).3) } > 07)) }

V(G,,B) = (Hq,C) where C = Ax B, (Hq,C)
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(((%’m’o ) 0%37”’1)’{<0Ag,%),3)7<0404>’(0703 0506) ’07)
((%,m,O), %77"»0)7{(0.%.2)7(045%.4) <0703>7 0603 }707)
((%,m,ﬂ), %7T’1)7{<0:52>’(0403) <0702)’(0604 }’07)
((%’n’1)7(%’n’1)7{(0604)’(0404)’(0604}’(0208)}’08)
(He, C) = ((0%’”7 1) ) (%’T70) 7{(04:;,%).2>7 <0.;%)44)7 <0503 ) (0603 }708)
((%77171)’(06%77”1)’{(0702>7<0403)’(07027(0604)}708)
(((%77"71)7(%7”71) 7{(0.;}).5)7 <0.6%)43)7 (0602 7(0203 }’05)
((%7T71)’(%’T70)’{<0502>7<0603>’<0502>’ 0603)}’ 7)
(((%,7731)7(%’“1)’{<0$02)7(05():;)7(0702)7 0605)}’ 6)
((%77‘70)’(%7”71) ’{<0.5,B.4>7<0.5,%.4> (0603)7 0502 }705)
((%7”70)’(%7“0)’{<0502>7<0504>’(0603)7(0602)}7 7)
(((%7”70)7(06%77’7 1) 7{(045,10.2)7 <0.;%43>7 <0702 ’(0602 }’ 6)
5. Conclusion

In this work we have introduced the concept of fuzzy parameterized generalized intuitionistic 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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