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Abstract

We introduce the interval-valued intuitionistic fuzzy set used with the g-rung logarithimic operator (q-LIVIFS).
A g-rung interval-valued intuitionistic fuzzy set may be developed by expanding the Pythagorean interval-
valued fuzzy set (PIVES). We discuss the g-logarithimic operator applied to interval-valued intuitionistic fuzzy
weighted averaging (q-LIVIFWA), interval-valued intuitionistic fuzzy weighted geometric (q-LIVIFWG), ex-
tended g-logarithimic operator applied to interval-valued intuitionistic fuzzy weighted averaging (q-ELIVIFWA),
and extended g-logarithimic operator applied to interval-valued intuitionistic fuzzy weighted geometric (q-
ELIVIFWG). Several algebraic properties of q-LIVIFSs, such as distributivity, idempotency, and associativity,
have been identified.

Keywords: q-LIVIFWA; q-LIVIFWG; q-ELIVIFWA; q-ELIVIFWG.

1 Introduction

Several authors have contributed to this field of research using a variety of methods. Fuzzy set (FS) intuition-
istic FS (IFS),? interval valued FS (IVFS).? vague set (VS),* Pythagorean FS (PFS),> IVPFS® spherical FS
(SFS),Z neutrosophic set (NS)® can all arise from uncertainties. There are several theories about uncertainty
that have been proposed. For example, fuzzy set (FS)! has membership grade (MG) ranging from 0 to 1.
Atanassov? developed an intuitionistic fuzzy set (IFS) where the two MGs of each component, positive 3 and
negative a, satisfy 0 < 8+« < 1, for 3, a € [0, 1]. Yager® invented Pythagorean fuzzy sets (PFS). With the
assumption that 3 + o > 1 to 82 + a? < 1, they are distinguished by their MG and non-membership grade
(NMG). Numerous studies have been conducted on the use of PFSs and IFSs in different fields of research.
They are still not adept at explaining concepts. Because of this, the experts were still having problems inter-
preting the data in these sets and the supporting data. Cuong et al.? developed the concept of a picture fuzzy
set as an alternative for this information.

As aresult, it has been noted that the picture fuzzy set is an expanded version of IFS with more ambiguity han-
dling capabilities. As 0 < 8+ a+( < 1, it was noted that in the picture fuzzy set, MG 3, NMG (, and neutral
grade «; for 3, a, ¢ € [0, 1]. Tt will be feasible to ensure that expert assessments like "yes,” “abstain,” “no,” and
“refusal” are expressed by following to the PES definition. Furthermore, there will be consistency between the
outcome data and the actual decision-making environment, and no evaluative detail will be missed. Although
picture fuzzy sets have been used and studied extensively, less emphasis has been dedicated to their concept.
In their discussion of the new aggregating operator, Palanikumar et al1-1>' Aggregation operators (AO) were
introduced in addition to extended PFS to handle issues with multiple truth membership values (TMD), false
membership values (FMD), and indeterminacy membership values (IMD) that are handled by the DM method,
as explained by Liu et al!® The novel aggregating operators have been studied by Palanikumar et al’- 18 The
concept of neutrosophic sets was proposed by Smarandache et al:'® The capacity for impartial thought is one
of the primary differences between FS and IFS. Neutroposophy is the study of neutral cognition. TMD, IMD,
and FD are used in this reasoning to calculate a value for every proposition. A strategy for MCDM under
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interval NS based on AOs was given by ?? This universe has all elements with values between 0 and 1, totaling
1. In several applications, AOs and their algebraic structures are explained by Palanikumar et al 2!

Xu et al’*2 proposed using various IFS averaging operators to manage IFS data. In addition, weighted, ordered
weighted, and hybrid geometric operators based on IFSs were developed by Xu et al'>¥ In order to construct
the IF ordered weighted distance (IFOWD) operators that are covered in® by Zeng et al., Li et al 2% introduced
the generalized ordered weighted averaging (GOWA) operators. Peng et al?® used AOs to study the basic
characteristics of PFS. Spherical fuzzy Dombi AOs have recently been suggested by Ashraf et al:>Z This new
power-moirhead mean was defined in the SFS in 2022 by Temel et al..*% and it also applies to MADM. New
aggregating operators have been developed recently by 2231 Sectionhas an introduction. Sectionfor infor-
mation on FS and PNS. Section [3|contains a definition and an explanation of some of the uses for q-LIVIFN.
The article draws two main conclusions: 1) It has been shown that the g-rungs of LIVIFS exhibit the following
algebraic properties: distributive, idempotent and associative. (2) We examine the q-LIVIFWA, q-LIVIFWG,
g-ELIVIFWA and q-ELIVIFWG.

2 Preliminaries

In this section, we will go over PFS and PIVFS concepts.

Definition 2.1. ° Let .2 be the universal set. The PFS M = {u, (pir(u), pyy(w))|u € 3&”} wip s & —
(0,1) and p7; : 2 — (0,1) denotes MD and NMD of u € 2" to M, respectively and 0 < (uy;(u))? +
(177 (w))? < 1. For convenience, M = (uy;, piy ) is called the Pythagorean fuzzy number(PFN).

Definition 2.2  The Pythagorean IVFS (PIVFS) M = {u, {yiF; (u), @(u)ﬂu € 2}, where uf : 2

Int((0,1)) and py, : 2 — Int((0,1)) denotes MD and NMD of u € 2 to M, respectively, and 0 <
(™ (w)? + (i, (u))? < 1. For convenience, M = <(uﬁ_, ,uf/r), (uﬁ_, pﬁ+>> is called the PIVFN.

Definition 2.3. The Pythagorean NS M = {u, AONGINGAONDES 3&”}, where pu; : 27— (0, 1),

pro o 2 — (0,1) and p; : 2 — (0,1) denotes TMD, IMD and FMD of u € 2" to M, respectively and
0 < (piy (W) 4k, (w)?+ (piy (u)? < 2. For convenience, M = (uy;, p%;, iy ) is called the Pythagorean
neutrosophic number.

3 q-LIVIFN and its fundamental operations

The g-LIVIFN has several intriguing basic operations connected to it.

Definition 3.1. The q-LIVIFS M = {u, < (logﬂj\l/[ (u), log(%(jl(u)))

(zogffv,(u),zog(y&(u))mu e 5@”} w2 — Int((0,1)) and p7, : 2 — Int((0,1)) denotes TMD
and FMD of u € 2" to M, respectively and 0 < (logpy, Zy (u))? + (logry, # 3y (u))? < 1, where g are positive
integers and [ = (.7}, 734), (FL;, FL).

For convenience, M = <(logﬂj\14, log(ﬂl\’/})), (logﬂ}w, log(ﬁ}(/[))> is called the g-LIVIFN, where g > 1.

Definition 3.2. Let M = ( (1og 7, log(734) ), (log 74, 10g(:F3;)) ) be the G-LIVIFN, the score function
of M is defined as S(M) = St30FE(M) "3 < §()f) < 1. where

The accuracy function of M is A(M) = w, where 0 < A(M) < 1.

L L L L
Ay(M) = 21+1+22),A2(M):(1+1+2>,

where L = (logl—[iy]é[)2 + (logr. (F344))?, Le = (logl—h’fllw)2 + (logl—[i(%’]\g))2

i
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Definition 3.3. Let M = <(log,71\l/[, log(:T%)), (logﬁ}w,log(ﬁ}\ﬁ[)»,

= ((10g 7, 10g(T)). (1og Fh, log(F 1)) )
and C' = <(log<7(f~, log(TH)), (log ZL, log(ﬁéﬁ))> be any three g-LIVIFNs and
[ =0T, 731,), (Fu,, F4y,)- Their following operations are defined as follows:

1. BVC =
{/(logni T)1 + (logry, 7¢) — (logry, 7)1 - (logry, 74)7,
{/(logn (7)1 + (logry, (7)1 — (logry, (7)) - (logry, (T8 ) |
(togr1, (7)1 - logpy, (FL)7, logry, (F4)1 - Logry, (78)7)

2. BAC =
(togr1, (7)1 - 1ogry, (F4)7, logry, (7)1 - Logry, (7)7),
{/(logr, 7h)7 + (logry, ZL)t — (logry, 7h)? - (logry, FL)7, :
{/(togr1, (7)1 + (logry, (78))7 — (logry, (F4))? - (logpy, (F&))e

3.R-M = <\/1_ (1 = (logry, Zip)?) N’f/l— (1 = (logry, (T ))q)N )
(UOQHI-‘/M)‘]N,(lOgni( M))qN)

Y

((togry, 7)™, (logry, (T3)™).

N _
4. M (\/1_ 1—(logl—[ ZL,)9) \/1_ — (logr1, (F31))4 )N)

4 q-LIVIFS concept

The weighed averaging operators for q-LIVIFN are given, based on the operational rules of q-LIVIFNs.

4.1 (q-LIVIF weighted averaging( q-LIVIFWA) operator

Definition 4.1. Let M; = <(log§1\lh, log. 7). (log. ZL, zogy“;;u)> be the collection of q-LIVIFNs, w =
(w1, ws, ...,wy) be the weight of M;, w; > 0and B ;w; =1and

[1=0(Zy, T)s (Fa,, F4y,). Then g-LIVIFWA operator is g-LIVIFWA (My, My, ..., My,) = B w; M;
fori=1,2,...,n

)

Theorem 4.2. Let M; = <(logﬂz\lﬂ,log¢7ﬁl) (logF Ml,logﬁ‘]\‘h» be the collection of q-LIVIFNs. Then
q-LIVIFWA (My, Ma, ..., M,,) = (associativity property).

<\q/1 —op, (1- (logniz\gi)q)w”’, (/1 —op, (1- (zogni(zy”))q)wj,

(21 (Gogry, Z4)™ By (logry, (741,))™ )

Proof. If n = 2, then q-LIVIFWA (M; = B, My = C) = w1 B\ w2 C, where

@b = (\/1 (1o 7)1 (- <logni<9g>>q)m>,

((togry, #h)# (logry, (7))
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and

onC = <</1 - (1 - (logl‘[,;ycl*)q)wz, 1 — (1 - (logl—[i(ﬂc@))q)wz)
((t0ary, L)% (logry, (7)) )

Hence,

(1 - (1 — (logry, ﬂé)q)m) + (1 — (1= (logry, 3cl)q)wz)
—(1= (1= Cogrr, 75)7) ) - (1= (1= (togr, 7)7) ™),
@BV wC = || (1= (1= (ogr, (780)7) ) + (

~(1= (1= ogrr,(78)7) ") - (1 -
((ogrr, Z5)** - (togry, 7E)*2, (logry, (F5))™* - (logry, (7))

</1 - (1 — (logniyé)q)wl . (1 — (logry, ycl‘)q)w )

- i1 (1= oum, (7)) (1= tour, (729)7)
((togry, Z5)™* - (togry, #)"2, (togry, (F5))™* - (logpy, (7

Thus, g-LIVIFWA (M = B, My = C)

) <</1 —m, (1 — (logy, ylé“)q)m, </1 -0, (1 - (logni(%\%))q)m>7

(0, (logry, 450 B (logry, (F4,))™)

&)"2)

It is valid for n = m and m > 3.
Hence, q-LIVIFWA (M7, Ms, ..., M,,)

_ ((I/l Sl AR (1 - (logl_[l Zéu‘)q) ) (/1 -, (1 - (logﬂi(yz\%))q) >7
(O (togry, 457, B (logry, (F3,)))
If n = [ + 1 and we apply, q-LIVIFWA (M1, Mo, ..., My, Myy11)

= (1 - (1 a (logl-[_y]é{i)4>wi) T (1 o - (ZOQH. yAl/ImH)q)WMH)
—bs (1 B (1 B (lOgH 91\/12 ) ) ( ( logl‘[ <7Mm+1)q)wmﬂ)f
S R R R e e e i
( X

m Wm+1
ol 1(1—(1—(zogH (T2 )) ) ) ( 1— (logry, (T34 41) ) )
(@21 (togrr, Z30)™ - (logry, Fhgm )™, By (logry, (F3,)) ™ - (logry, (Fir )™ )

_ (- (0= o ) f - 2 (o ) ).

<E|;m:—&1-1 (lognlj]lk )qwl D7n+1(l0gl_[ ( ))qwl)

2

Theorem 4.3. (idempotency property) If all M; = <(log<7]6“, log74.), (log F log?}\j“)>(i =1,2,...,n)
are equal and M; = M. Then q-LIVIFWA (M7, Ms, ..., M,)) = M.

Proof. Given that (log 7}, log 73.) = (log Ty, log(T34)) and (log.ZL, ., logFy.) = (log F Ly, log(:Fiy)),
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fori =1,2,...,nand B ,w; = 1. Now, q-LIVIFWA (M;, Mo, ..., M,,)

- ({1/1 -0, (1 — (logry, %u)q)wv i/l - D?ﬂ(l - (logni(%%))q)w > ’

(D logry, #41,), B (logry, (F3:) ™)

\ ! i N m B wi
= 1= (1 — (logry, ﬂM)q) : 1(1 - (logni(yM))q) ,
((logry, )B4 (logpy (F3)) Bl )

B <\/1 - (1 - (Zogni«%@)q)7 </1 - (1 - (logni(,ﬂ}))q) > 7

((togr1, Z4)7, togry, (Z4)7)

= M.

Theorem 4.4. Let M; = <(zogz{[ij, log(T34.)), (zogﬂm,zog(ﬁm))>(i =1,2,..,0);(j = 1,2, ....1i;)
—
be the collection of q-LIVIFWA, where logy, ﬁjéf = minlogyy, y]f“j, logry, %\Z = max logry, ﬂj\lhj, logr, () =
—_——— —_———

e A —
min logry (T3%..), logry (T%) = logry (T ), logry -Fsy = minlogry FL,.., logry Fay = logry F!
I11, Mij) 911, (Zar) = maxiogry, Mij)s 0911, m = MmN Logry, Mij o911, M = Maxlogry, Mij

oru : o o u or
logl—[i (F3) = mlnlogni (J}\‘/[ij), logl—[i (Fy) = rnaxlogl—[i (J]é[ij).
—_———
! u 1 u
Then, { (logry, 73y, Logr, (730)), (logry, Zhs. logr, (F31))
—_— ——

IN

new type LIVIFW A(M;, Ms, ..., M,)
l l
((logry, 71y Togry, (730)), logry, iy logry, (F31)) )-
—_———— ————

IN

where 1 < i <n, j=1,2,...,1; (boundedness property).

—
Proof. Since, logl—[iﬁj@ = min logl—[iﬁ]é“j, logry, Ty = max logpy, yﬂl“j logry, (Zar) = minlogry, (F37,;)
N—_—— X N———
—— —

logry, (Za1) = max logry, () and logry, Ty < logry, ﬂj\l/[ij <logry, Ty and logry, (Zh1) < logry, (F31)s; <
~—— ———

—_——

logrt, (Tar)-

Now, logry, Ty +logry, (Ia1)
—_——— — ——

|

< di-or, (1 _ (logniyﬂgij)q)wi + (/1 -, (1 - (logni(%’}u))q)wi

_ i1/1 _or, (1 _ (lOgHiy]\l/[)q>Wt + &1/1 o (1 - (logni(%\%))Q)wi
-
ol | _

—_—~ w; —_——N— w;
< ey (1= Gogrg, 7)™+ ) 1 = By (1 = Gogrr, (730)°)
1
= logry, T + logl—[i(%\’j) .
—
Since, logl—[iﬂ\]l\/l = minlogl—[iﬁ}mj, logl—[ifjlw = maxlogl—[ia@]lmj logry, (Zap) = minlogry, (F4y,;)s
—— ————

— —

logry, (Fa;) = max logry, (F ;) and logniﬁfw < logniﬁ]l\/”j < logl—[ig‘\]lw and logry, (Fy) < logry, (Fhy,;) <
—— —_——
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/—"“
logr1, (Fa;). Now,

logry, Z i + logry, (F1y) [, (logry, Z )™ + i, (logr, (F i)™

IN

[y (logry, Zar i)™ + iy (logry, (Fi )™
I (logry, Z30) ™" + By (logry, (Fi1)) ™
— ——

= logniﬂ}w—!—logni(ﬁ]f{).

IN

Therefore,

2

10, (1 — (logry, 9]6[)‘1)%) 2+ ( 1= (1 - (logni(%?))q)wi>

A 2, A 2
( n gl 1) +< n (74 )qwi>
+1

L
-]

‘37‘,:1(l09]_[i</M)qw’ Di:l(logni (F )

(if1=2 (1= oo, 7)) (1= 2 (1= tour (T, 7))

2
n w; \2 n u w;i )2
1o (B (ogry, Zariy) ™)+ (D7 Gogr, (Fi,,)) ™)
2

2

2

2

( oo (1 (‘zogniy/w)q)“i): ( (- (1 - <logni<za>>q)“)

2, 2
<D$’l(logni<§ﬂl\4)““’i> +(B?1(logni (%@1))“)
—— ————
2

41—

l l
Hence, ( (log 74, log (734)). (log 74y log(F37))

IN

q— LIVIFW A(My, My, ..., M,)
l l
({1097, 109(730)), (log 4y, log (7)) )
——— ——

IN

Theorem 4.5. (monotonicity property) Let M; = <(log%€1t“ , log(ﬂﬁtij)), (109”@}\4% ; lOg(fgzﬁtij ))> and
wi = (o9 Ty, 109( iy, ). (09 P4y, loa( Py ) )
2
(t=1,2,..,n);(j = 1,2,...,4;) be the families of q-LIVIFWAs. For any i, if there is (logl—[iﬂj\zti) +
2 2 2 2 2
(ZOQH ) = (logHi y]\l/“m_) + (logni(gﬁh”)) and (lo'qnig\]lw'tij) + (lOgHi (g\;&)tu) 2

2
logy, ,?Mh ) (logl—[i (ﬁﬁjhm) or M; < Wi. Then g-LIVIFWA (M, My, ..., M,) < q-LIVIFWA
o W, oo W),

q q q q
Proof. For any i, (logni T, ) (1091‘[ (Tate, . )) < (ZOQTL- y1\14}%.) + (ZOQHi(yﬁhij)) :
Therefore, 1 — (logl—[iﬂ]@t ) +1-— (1091‘[ (Tt ))q >1- (1091‘[191\[4;”)(1 +1- (logﬂi(yﬁhi))q'

and (/1 -, (1 - (logl—[i Z\Zti)q)wi + (/1 -, (1 - (logni(ﬂz\%ti)>q>wi
< oo ) ) o (o om0
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] q q q q
For any 1, (logniﬁfmu> + (lOQHi (ﬁﬁuu)) > (ZOQHiﬁIZ\/Ihlj) + (lOQHi(ﬁ\ﬂMm)) :

q q q ; w q
(T toam, i, )+ (Oicatoon, (P, )" _ ) (T stogry, i, )+ (i toary, (Fir, )

Therefore, 1 — 5 5

(/1= (1= toom, Zh0?) ) (41— B (1~ oy, i) )

2
n 2 n u 2
+1— (Dizl(loHnile\uU)) +(Di:1(lOgHi (‘?Aftij)))
2

" 2

(i/l -7, (1 - (ZOQTL y]\l/[hi)q> ) +(d1 -, (1 - (logni(y]\zhi))q) )
= 2
S (B;L:l(logl_li‘gzlle}Lij))z"'(D;L:l(l(’gHi Wﬁumﬁ)
2

2

Hence, q-LIVIFWA (M1, Mo, ..., M,,) < q-LIVIFWA (#1, #a, ..., Wy,).

4.2 q-LIVIF weighted geometric( q-LIVIFWG) operator

Definition 4.6. Let M; = <(log<71\lh7 log731,), (logﬁ}wi, logﬁ](h)> be the collection of g-LIVIFNs. Then
q-LIVIFWG operator is q-LIVIFWG (M1, My, ..., M,) =0 M (i=1,2,...,n).

Theorem 4.7. Let M; = <(logﬂz\lh, log 73t,), (logﬁfm, logf]\‘h.)> be the collection of q-LIVIFNs. Then
g-LIVIFWG (M, My, ..., M,,)

(D2 (logry, Ty )™, Ty (logry, (Z35.)™)
B (dlmy_l(luogni%i)q) 'ldlm;l_l(l<wgni<%>>q) )

Theorem 4.8. If all M; = <(log<7]\lh,logﬁl\}}i)7 (logﬁ}m,logﬁﬂ“)> are equal and M; = M, for i =
1,2,...,n. Then g-LIVIFWG (M1, Mo, ..., M,,) = M.

Corollary 4.9. The q-LIVIFWG operator is used to satisfy the boundedness and monotonicity properties.

4.3 Extended q-LIVIFWA ( q-ELIVIFWA) operator

Definition 4.10. Let M; — <(log§1\l/[i, log 7., (log. Z, logﬁ]@i)> be the collection of g-LIVIEN. Then

1/8
G-ELIVIFWA (M, Ms, ..., M,,) = ( B, w; Mf‘) is called the g-ELTVIFWA operator.

Theorem 4.11. Let M; = <(logﬂjé“, log 7y.), (log F} 5, Zogﬁ}(h)> be the collection of q-LIVIFNs. Then
g-ELIVIFWA (M, Ms, ..., M,,)

wj 1/R _ o
(f= ) )" (i} ) )
wi \ g\ 1/X
= 1—<1< 1 <§/1(1(l°9nﬁiu)q)q> ) ) |
w; \ g\ 1/R
ﬂl— (1 ( ?:1 <</1(1(lognl(yf{1))q)(1> ) >
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Proof. We have, B, w; M}

(i e (1 R ((logni yjé“)q)qyi ’ i 1-Ha <1 N ((logni(ﬂz\%))q)q)w) ,

Ifn =2, then w1 B\ w2C

<\/1—Dq1 (1— (logry, 74)1 ) i/l—Dql (1— (logr1,(78))
. q q
<Di1_ <\/1— 1— (logr1, F s, > , 07 1<\/1— 1— (logry, (Fiy:))? > )

It is valid for n = m and m > 3.
Hence, B w; M} =

(iz/l -are, (1 — <(lOgH,- yé)q)q> Wi7 (/1 -, <1 - ((logHi(yéL))q)q>m) )
() ) )

If n = m + 1 and we apply, then B w; M} + w1 MY, = B w, MY
Now, B w; M + w1 M1 = wi M7\ w2 M3 oo \ i Mow \ Wi 1 Moy 11

qWl_ml(l_((ZOgH_%,.y)q)“)Z(if/l_( o Fen)') )
(T ) ([ (oY )
[ -tmm) ) (o )
(gm0 (wemmor)') ") (4f1- (- (o ))

D;"1<</1—( (logry, ZL4,) > <\/1 — (logrt, Flgp01)0 )q)wl,
or, <§‘/1 — ( — (logr1, (F37.)) ) <\/1 — (logry, ( Mm+1))q)q> h
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Thus,
q\ @ q\ @
(q/l—mzﬁl (1= ((toan, 70m)") ,g/l—m:ztl(l— ((toar (730)7)") )
Ea?;%l_lwiMiN = w; wi
ma1 | ol (1 _ VA m+1 | o1 (1 _ I 1
DI 1 1 (ZOgl_Iini)l Ly 1 1 (logl—[iﬁMi)q
Hence,
(B )

wr \ 1/R .
< o1 -t (1 - ((logl‘[i 9J\l4i)q)q> ) 7 < a1 @ (1 B ((lOQHi(ﬂﬁi))Q> q) ) |
_ a <1 j (D?T <</1 B (1 - (logniﬁ}wi)q)q) - >q> I/N’

wi \ a\ 1/R
| _ <1— (Eﬁl <</1_(1_(109H,;(9]\2i))Q)q> ) )

Remark 4.12. If w; = 1, then q-ELIVIFWA operator is modified to the q-LIVIFWA operator.

|
a

It is valid for m > 1.

Theorem 4.13. If all M; = <(log§1\l/[i,log§ﬁi), (logﬁ}m,logﬁﬁi» are equal and M; = M. Then g-
ELIVIFWA (M, My, ..., M,,) = M.

Remark 4.14. We use the q-ELIVIFWA operator to satisfy boundedness and monotonicity conditions.

4.4 Extended q-LIVIFWG ( q-ELIVIFWG) operator

Definition 4.15. Let M; = <(logyl\l/”, log734.), (log F Ly, logﬁ‘}(“)> be the collection of q-LIVIFNs. Then
q-ELIVIFWG (M, My, ..., M,,) = & ( a (NMZ-)W) is called the g-ELIVIFWG operator.

Theorem 4.16. Let M; = <(log<71\l4i, log 31, (logﬁ]lwi, logﬁﬁ“)> be the collection of q-LIVIFNs. Then
g-ELIVIFWG(M,, My, ..., M.,)

wi \ gy 1/R
(- (o (- 0 wemo)’) )
wi \ q\ 1/X
- 1- <1 - <D;;1 <\/1 -(1- (logl—[i(gj\’/‘”))q)q> ) )
wi \ /R wi \ /R
(q -, (1 ((mgni%m)q) ) ( -0, (1 ((z()gniwfi))‘l)'j )

Remark 4.17. If w; = 1, then q-ELIVIFWG operator is converted to the q-LIVIFWG operator.

Q

\
Q

Remark 4.18. q-ELIVIFWG operators satisfy boundedness and monotonicity properties.

Corollary 4.19. If all M; = <(log,71\l/[i,logﬂ]\"}[i)7 (logﬁfwi,logﬁ}v}i» are equal and M; = M, for i =
1,2, ...,n. Then g-ELIVIFWG(M,, M, ..., M,)) = M.
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