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Abstract. In this article some Dombi operations on Quadripartitioned single valued neutrosophic (QSVN) set
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1. Introduction

To deal with the inconsistent and uncertain data in a more powerful way, Smarandache
introduced Neutrosophic set (NS) theory [2]. Gradually many developments on NS structure
have been made by a couple of researchers and applied it to different branches of science [3H12].
An extension of SVN set i.e. QSVN set was further restudied in [13]. Based on QSVN set
R.Chatterjee et. al introduced the idea of QNN number in 2009 [16]. On contrary Dombi [1]
presented the operations of Dombi T-norms (DT) and 7-conorms (DTC) in 1982. Both norms
has a huge operational flexibility as a parameter. Many researchers extended the idea of
Dombi norms to IFS [15], NS [14] theories and applied to different MADM problems [17-21].
In this paper we have applied Dombi norms on QNN. Vaccine distribution in India will
be a very difficult task for Government of India in the upcoming years. To overcome this
difficulty we have defined a model method of vaccine distribution under QSVN environment

using different aggregation operator. In Section 2 we have discussed some preliminary theories
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which will be used throughout the rest of the article. We have defined some order relations
on QNN in Section 3. In Section 4 QSVNWDA and QSVNWDG operators are defined and
their properties are studied. A MADM problem is solved on the basis of QSVNWDA and
QSVNWDG operators in Section 5. Section 6 winds up the article.

2. Some basics

Definition 2.1. [13] A QSVN set A over a set X # ¢ characterizes each element z in X
by a truth-membership function A;, a contradiction membership function A., an ignorance-

membership function A, and a falsity membership function A; st. for each =z € X,
Ay(x), Ac(z), Au(x), Af(x) € [0,1] and 0 < Ay(x) + Ac(x) + Au(z) + Ap(z) < 4.

Definition 2.2. [16] An element 8 = (B¢, B¢, Bu, By) € [0,1]* is said to be a QNN number.
We express the collection of QNN numbers as QNN

Definition 2.3. [16] Consider p,v,w € QNN and i,j,k € N. Then the following basic
operations hold on ONN:

(1) p@v = (ut + vt — v, pe + Ve — fieVe, fuVu, Nfo>7
(11) @V_ < tVtaMchaNu+Vu_HuVme"FVf—,ufl/f>,
(iii)

) k

( ) <( ) (MC)kv 1- (1 - Mu)ka 1- (1 - :qu)k>7

(iv) kp= (1= (1= )", 1= (1= pe)", ()", (p)"),

Both the above operations are commutative and associative on QNN

2.1. DT and DTC

Definition 2.4. [1] Suppose 7,s € R. Then DT (D(r,s)) and DTC (D(r, s)) between r and

s are defined respectively as below:

D(r,s) = - ! R
L+ {(55)e+ (50)e}e
D(r,s) = !

L+ {(E)0 + (1250}

where ¢ > 1 and (p, q) € [0,1] x [0,1].

3. Order relations on QNN

In this section we will first define some order relations of QNN based on newly introduced

score functions and accuracy functions on QNN
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Definition 3.1. The score function S(8) : QNN — R of § = (B¢, Be, Bu, Bf) € QNN is
defined as

2+Bt+ﬁc_ﬁu_ﬁf
4

5(8) =

The corresponding accuracy functions H; : QNN — R,i = 1,2, 3 are defined as follows:

Hi(B) = (Be+Be)— (ButBy)
H2(B) _ Bt;ﬁc
Bu_ﬁf
—

H3(B) =

Remark 3.2. Now for any S € QN N, it follows that
(i) 0<S(B) <1
(i) —2 < Hi(B) <
(m)—05§f5()<05
)

l\D

(iv) —0.5 < Hs(8) < 0.5.

Definition 3.3. Suppose 3,7 € QNN. We define the order relation between any two 3,~ €
ONN as follows:

(i) If S(B) < S(v
(if) If.S(8) = S(v

then 8 < ~.
, then

);
)

(a) Hi(8) < Hi(y) = B < else if

(b) Hi(B) = Hi(y) with Ha(8) < Ha(y) = B < else if

(¢) Hi(B) = Hi(v), H2(B) = Ha(vy) with Hs(B) < H3(y) = 8 < v else if
(@) HL(8) = Hi(r), Ha(B) = Ha(n) and Hz(B) = Hy(7) = B = .

Here 8 <« denotes 3 proceeds ~.

3.1. Some QSVN Dombi operations

In this section we have discussed some QSVN Dombi operations [22].

Definition 3.4. Suppose @ = (mqy,n1,p1,q1) € QNN and 8 = (ma,n2,p2,q1) € QNN , 0> 1
and k > 0. Then the DT and DTC operations on QNN are defined as below:

(i)

a@p={ 1- 1 T1- 1 T1- 1 1- 1 T
(e aie) (i) (U)o (dgihesdgge) ¢

(i)

Sl

a06< - 1 T 1- 1 1- 1 - 1 >
1+(<1;T1)9+<%)9>E 1+<(%)9+(%)9)E 14—((1 DIeH(E2 )9)5 ((1 Lo)e+(ri2 )g>
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Sl
Sl

(iii) ka—<1 1 1— 1 1- L T1- 1 T >7
e L L (O L L e (e~ L) R e e =

(iV) af={ 1- 1 T1- 1 T1- 1 T1- 1 T )
1+(k(%)9)9 1+(k(%)g)9 1+(k(lf;1)g>9 1+(k(131ql)g)9
4. Dombi weighted aggregation operators on QNN
Definition 4.1. Let 8; = (mj,n;j,pj,¢;) (j =1,2,...,1) be a collection on QNN. A QSVN

weighted Dombi arithmetic (QSVNWDA) operator of dimension [ is a function f : QNN! —
QNN defined by:

l
FBr, Ba,- .. ) = PwiB
j=1

where w = (w1, wo, ... ,wl)T is the weight vector, w; is attached with g;,5 = 1,2,...,1 with
l
0<wj<land ) w;=1.
j=1
Theorem 4.2. Suppose B; = (mj,nj,p;,q;) (7 = 1,2,...,1) be a collection on QNN along

weight vector w. Then

l
F(Br B2 B0) = € i
j:

_ 1 1 1 1
<1 1= 1= 1= T >
1 m. o] e l n.; ol @ l 1-p;\¢2| @ l 1—g.\¢| @
1+ Zwv(,—ﬂ.) 1+ zw'(%) 1+ Zw( .J) 1+ Zw( .J)
{ 1 I\I=my j=1 I\ =1 I\ Pj =1 7\ %

j=

Proof. Here wy € w and 31 € QONN. Now we have w131 =

- 1 - 1 1— 1— . > Hence the above equation

() (e ) )

trivially holds for [ = 1. In a parallel way ws € w and B3 € QNN and we have wy 39 =

Y )

<1_l+{<1%>9}5’1 e e e

Therefore

f(B1, B2) = wi1f1 P w22

<1 1 - L 1= s 1~ ! T >
1+{ 2 wj(%)g}‘-’ H{ 2 Wj(lfz;j)g}“’ +{z Wj(lgjf)ﬁ}‘-’ H{%lw(i;j)g}g

Jj=1 Jj=1 Jj=1 Jj=

Hence the equation is valid for [ = 1,2. We assume that the equation is valid for [ = s i.e.

ﬂM@WMMZQ%@
<

—<1 L o1- 1 - 1 - 1 T >
s m. o) @ s n. o) @ s 1—p;\©@ o s 1—q;\© °
1+ Z“”(%) 1+ Zw(%) 1+ ZW'< .J> 1+ ZW'< .J)
{j:l J\1 mg =1 J\1 n; =1 J Pj =1 J a;
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Finally for [ = s + 1, one can easily see that

F(Br B\ By) = él ;85 @ wer1Bor1
€

=( 1— 1 1- 1 1- 1 1= 1 T )
s+1 m; o) @ s+1 n; o) @ s+1 1-p;\@ o s+1 1—g;\@ °
o j§1Wf<I—mj) = “"7(1—%) LE “J( P ) = “-7( 7j )

holds VI € N.

Theorem 4.3. The QSVNWDA operator f satisfies the following properties:
(i) Consistency: f(B1,82,...,8) € QONN.
(ii) Idempotency: f(pB,l times ... ,[) = .

)
(111) CommU’ta’tZUZty f(ﬂlv 527 s 7/81) = f(/Bla Bl*la s 7/81)'
) f(Br(1)s Br2)s - -+ Bry) = f(B1, Ba, - -, Bi) where 7 is a permutation on {1,2,...,1}.

(iv

Proof. The proof of consistency and commutativity properties of QSVNWDA operator is quite
l

easy. We now proceed to prove the part (ii). Since ) w; = 1, thus
j=1

l l
f(B,ltimes...,[) = G}lw]ﬂj = (lej)ﬂ =
j= j=

Finally considerm as a permutation on {1,2,...,l}. Now due to additive commutativity in

ONN
I

l
f(ﬁﬁ(l)’ﬁw@)a"'aﬁw @w ﬁw(] Bﬂ' @ ] (/81 ﬁZa-HaBl)-
7j=1

Hence we are done.

Theorem 4.4. Consider f; = (mj,nj,pj,q;),j = 1,2,...,1 and v; = (mj,n;,0;5,;),J =
1,2,...,1) are two collections on QNN such that m; < mj,n; < nj,p; > pj,q; > ¢;¥j. Then
f(ﬁlvﬂ?)"')ﬁl) S f(’Yh/yzu'”v’n)‘
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Proof. Here,
l

f(B1, P2y, B1) = P wjbi

Jj=1

l
f(717727 e 7’yl) = @ Wi
7=1

Sl

M=~

<1 1 Tl 1 il 1 - 1 )
l ms \2) e s \2e) e l 1-57\¢ l 1-g:\2] @
1+ > ws 7L> 1+ w(%) 14+ Ew(% 1+4 2 wi| —=2
{j:l ]<1_mj =1 J\ 175 =1 7\ Pj =1 J\ 9

Firstly we suppose that m; < mj,n; < nj,p; > p;,q; > ¢;Vj € {1,...,1}. Then

1—m; >1—m;vje{l,....1}

j=1 j=1
1 1
! e ? ! ~ \e)|®
=1+ ij<1—fj)1) <1+ ij<1frjﬁ)
=1 ! =1 !
= ! T > T
! m e) e ! s o \e) e
1+{ij(l_7i ) } 1+{Zw](1_71nv> }
j=1 J j=1 J
=1- ! r<1l- 1 I
l m el e 1 s e\ e
1+{ij<17i ) } 1+{Zw3(172r7) }
j=1 J j=1 J
In a similar way we have
1 1
1-— - <1-—

N———"
[}
N——
|
[S—
+
<
INghs
&
/N
RE
S
N—
[}
——
o =

!
e
14+ {J; wj (17]7%
Conversely we can easily see that

1 1
1-— >1—

l _p; 0
L {z o (522) }

1 1
1-— >1—

1+{jile ()}

Combining all the above we get

S
[a—
+
<
INghs
&
/N
_
3.
1=
N——
[}
—
=

o=
—
_l’_
—N—
&
/N
T
)
—
S
—
o=

S(f(ﬁlaﬁ% s >Bl)) < S(f('}/l,'}/Q, s 77l))'
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Hence f(/BbB?v"'vﬁl) < f(71>’727"'77l)‘ Now if m; = "?L/]anj = :’:L\]/)pj = ]537(]] =

q; V5 € {1,...,1}. Then all the equalities as well as the score functions become equal i.e.

S(f(517ﬁ27 cee 761)) = S(f(fyl?fy?a s 771))' Flna'lly f(ﬁl)/BQ?‘ . '761) < f(717727 s 77l)' 0O

Theorem 4.5. Consider a collection of B; = (mj,nj,p;,q;),j =1,2,...,1 in QNN. Then

B < f(B1,Ba, ..., B1) < B, where

8= (min(m;), min(n;), min(p;), min(g;)) = my. ns.py. ) and

<

5 = (man(imy), mao;), ma() s (a)) = (775,75,
Proof. From Definition of QNN we have Vj = {1,2,...,1},
m; < mj,n; <nj,pj > pj,q5 = g5 and

mj < mj,n; <nj,pj > Pj,qj = q; and

Then

f(ﬁvl times:ﬁ) < f(ﬂlaﬁ?a s 7ﬁl) < f(Bal timesvﬁ)7i'€
B< f(Bi,Bas-..,B) < B.

Definition 4.6. Suppose 3; = (m;,n;,p;,q;), (j =1,2,...,1) be a collection on QNN Then
from Definition a QSVNWDA operator f of dimension [ can be written as follows

!
f(517527"‘7/81) :@w]ﬂ]
j=1
Now ifwj:%Vj € {1,2,...,1} then

!
1
f(ﬁluﬁ?v"')ﬁl) - 7@5]
j=1
In that case f(B31, B2, .., 5) is called average QSVNWDA operator i.e.QSVNWADA operator
of Bj = (mj,nj,pj,q;) (5 =1,2,...,1).

Definition 4.7. Let 8; = (mj,nj,pj,qj),j = 1,2,...,1) be a collection on QNN. A quadri-
partioned single valued neutrosophic weighted Dombi geometric (QSVNWDG) operator of
dimension [ is a function g : QNN — QNN defined by:

l
9(Br. Ba, -, B) = () B
j=1
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where w = (w1, ws,...,w)T is the weight vector, w; is attached with 8;,7 = 1,2,...,l with

l
0<wj<land ) w;=1.
j=1

Theorem 4.8. Suppose 5; = (mj,nj,p;,q;) (j = 1,2,...,1) be a collection on QNN along

weight vector w. Then

l
g(ﬁl)ﬁ% I 7ﬁl) = GBIB;JJ
j=

1 1 1 1
<1 T1- T1- T1- T )
1 1—-m.\e| @ ! 1—-n.\e| @ ! D ol e ! q; ol @
N R LN L RS s
{jgl Wy m 21 J nj jgl I\ 1 P jgl I\ 1 q;

J j=

Proof. We have omitted it due to similarity with Theorem 0

Theorem 4.9. The QSVNWDG operator g satisfies properties as defined below:

(i) Consistency: g(P1,P2,...,3) € QONN.
(ii) Idempotency: g(B,1 times ...,[3) = B.

)
(iii) Commutativity: g(51, B2,---,51) = 9(Bi, Bi—1,---,51)-
(iv) 9(Br1) Br(2)s - - Bry) = 9(B1, Bas - .., B1) where 7 is a permutation on {1,2,...,1}.

Proof. We have omitted it due to similarity with Theorem 0

Theorem 4.10. Consider 5; = (mj,nj,p;,q5),J = 1,2,...,1) and v; = (mj,n;,p;5,¢) (Jj =
1,2,...,1) are two collections on QNN such that m; < mj,n; < nj,p; > p;,q; > q;Vj. Then
g(ﬁlaﬁ27 cee 76[) S 9(717727 CIEa 77[)-

Proof. Here the proof is similar with Theorem [£.4] hence we have omitted it. g

Theorem 4.11. Consider a collection of Bj = (mj,n;,p;,q5),5 = 1,2,...,1 in QNN. Then
B < g(B1, B2, ..., B) < B, where
B = (min(m;), min(n;), min(p;), min(g;)) = (my, n;, pj, ¢;) and
B = (max(m;), max(n;), max(p;), max(¢;)) = (7,77, 95, G)-

Proof. Again proof is not done due to its similarity with Theorem 0

Definition 4.12. Suppose 8; = (m;,nj,pj,q;),j = 1,2,...,1) be a collection on QNN Then
from Definition [£.7 a QSVNWDG operator g of dimension [ can be written as follows

l
9(Br. Ba, -, B) = () B
j=1
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Now if w; =+ V j € {1,2,...,1} then

l
g(ﬁ17627 cee 751) - (@ﬁ])%
j=1

In that case g(fB1, B2, . . ., f1) is called average QSVNWDG operator i.e. QSVNWADG operator
of Bj = (mj,nj,pj,q5) (G =1,2,...,1).

5. An application in MADM of QSVNWDA and QSVNWDG operator

Without an application in real life it is very tough to realize the utility of any operator. A
reader can not get any interest if the operators cannot be used properly in MADM technique.
For this reason we proposed a model with the help of QSVNWDA and QSVNWDG operator.
Suppose Govt. of India want to distribute the Covid-19 vaccine in a smooth manner so that
every Indian will get the vaccine. Now Govt of India has 4 vaccine v;,i = 1,2,3,4 in hand
where vy: the co-vaxin from Bharat Bio-tech, vo: Sputnik-V from Russia, vs: Astrazeneca
vaccine from Oxford university, vq: Pfizer vaccine from USA with equal storage. However
there are four attributes Cj,j =,2,3,4 which are to be considered for choosing a particular
vaccine from the above list i.e. (C}) : the cost of the vaccine, (C2) : the effectiveness of a
vaccine in human body, (C3): the rate of production of a vaccine (Cy): the risk factor of a
particular vaccine. In order to get a suitable vaccine V; after consideration of all attributes C;
we have represented these MADM problems in the form of a decision making matrix D(v;;)
on QNN as following:

(0.4,0.5,0.2,0.6) (0.5,0.5,0.8,0.1) (0.2,0.6,0.3,0.2) (0.6,0.5,0.6,0.7)
D)) = (0.4,0.2,0.7,0.6) (0.8,0.5,0.3,0.4) (0.4,0.1,0.1,0.1) (0.6,0.6,0.5,0.5)
(0.4,0.4,0.4,0.5) (0.3,0.6,0.1,0.4) (0.9,0.2,0.7,0.3) (0.4,0.2,0.1,0.1)
(0.1,0.1,0.6,0.3) (0.5,0.3,0.4,0.2) (0.4,0.8,0.3,0.2) (0.4,0.5,0.1,0.5)

Here we consider the weight vector as (0.25, 0.25,0.25,0.25) since every vaccine has equal stock.
Case-I: We now consider the QSVNWDA operator to face the MADM problem. In that
case we consider ¢ = 1 and derive the collection of QSVNs say v; to find suitable vaccine
among V;(i = 1,2,3,4) by the help of Definition as follows:
v1 = (0.460,0.529,0.644, 0.779)
vy = (0.630,0.417,0.761,0.753)
v3 = (0.319,0.400, 0.833,0.775)
vy = (0.164,0.341,0.192,0.538).

Based on the Definition [3.1] we have:

S(vy) = 0.392, S(ve) = 0.384, S(v3) = 0.3801, S(vy) = 0.3624.
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Hence the priority order of vaccine is v1 > v > v3 > v4. .

Case-11: Now We consider the QSVNWDG operator to face our problem. We again consider

o0 = 1 and derive the collective QSVNs v; with the help of Definition [4.7] as follows:

v1 = (0.5102,0.4782,0.607, 0.512)

vy = (0.657,0.785,0.492, 0.4503)

vz = (0.576,0.718,0.446, 0.355)

v; = (0.739,0.758,0.403, 0.628).

Again based on the Definition [3.1] we get:

S(vy) = 0.935, 5(va) = 0.625, S(vs) = 0.6231, S(vy) = 0.616.

Therefore the priority order of vaccine is vy < v3 < vo < v1. To find the more effect of the
quantity ¢ in the QSVNWDA and QSVNWDG operator we take the value of ¢ in an increasing
order starting from 0.2 to 1 with an increment 0.2. Our results are given in the following tables:

Table of QSVNWDA operator

0
0.2

0.4
0.6
0.8
1.0

S(v1),S(ve), S(vs), S(vq)
0.627,0.606,0.598,0.377
0.635,0.621,0.612,0.396
0.676,0.648,0.639, 0.404
0.695,0.664,0.652,0.418
0.692,0.678,0.664, 0.444

Order of priority

V4 <3 <V <V

Table of QSVNWDG operator

Y
0.2

0.4
0.6
0.8
1.0

S(v4),S(vs), S(v2),S(v1)
0.429,0.492,0.541, 0.568
0.417,0.476,0.525,0.549
0.411,0.449, 0.484, 0.502
0.426,0.442, 0.474, 0.491
0.394, 0.410, 0.439, 0.462

Order of priority

Vg4 < V3 <V < V1

In both of the above cases we have seen that in respect of the values of o, the order of priority

of the vaccines remains always same for an individual operator. Thus the MADM of finding

suitable vaccine using the QSVNWDA operator as well as QSVNWDG operator gives us a

flexibility of choosing the value of p. Thus the Govt of India will choose the vaccine v; in

topmost priority. The above procedure help our Govt to choose a multi-solution based on the

current situation at that time.
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6. Conclusion

In this article two aggregation operators i.e. QSVNWDA and QSVNWDG operator based on
Dombi operations on QNN sets are introduced. We have studied the properties of QSVNWDA
and QSVNWDG operators. Finally we have solved a MADM problems using QSVNWDA and
QSVNWDG operators. In solving MADM problems we have utilized the score functions of

QNN to finding the order of priority of different parameters. Also we have seen that different

large values of ¢ may effect the score functions. In future we will develop more advanced type
of QSVNWDA operator and QSVNWDG operator on QNN and will apply them to real life
MADM problems.

References

(1]

2]

[10]

[11]

[12]

[13]

[14]

[15]

Dombi, J. A general class of fuzzy operators, the demogram class of fuzzy operators and fuzziness measures
induced by fuzzy operators. Fuzzy set and systems, 1982, 8, 149-163.

Smarandache, F., Neutrosophic set-a generalization of the intuitionstic fuzzy set. Granular Computing,
IEEE international conference, 2006,38-42 DOI:10.1109/GRC.2006.1635754.

Wang, H.; Smarandache, F.; Zhang, Y., and R. Sunderraman, Single valued neutrosophic sets. Multispace
and Multistructure, 2010, 4, 410-413.

Merigo, J.M. and Casanovas, M., Decision making with distance measures and induced aggregation oper-
ators. Computers and Industrial Engineering, 2011, 60(1), 66-76.

Smarandache, F.,; A geometric interpretation of the neutrosophic sets, Granular Computing, IEEE inter-
national conference, 2011,602-606, DOI:10.1109/GRC.2011.6122665.

Merigo, J.M. and Casanovas, M., Induced aggregation operators in the euclidean distance and its applica-
tion in financial decision making. Expert Systems with Applications, 2011, 38(6), 7603-7608.

Merigo, J.M. and Yager,R.R., Generalized moving averages, distance measures and OWA operators. Inter-
national Journal of Uncertainty, Fuzziness and Knowledge-Based Systems, 2013, 21(4), 533-559.

Broumi, S. and Smarandache, F., New distance and similarity measures of interval neutrosophic sets.
International Fusion, IEEE 17th international conference, China, 2014, 1-7.

Smarandache, F.,; A unifying field in logics: neutrosophic logic, neutrosophy, neutrosophic set, neutrosophic
probability and statistics. American Research Press, 2014.

Deli, I.; Ali, M. and Smarandache, F., Bipolar neutrosophic sets and their application based on multi-
criteria decision making problems. Proceedings of International conference on advanced mechatronic sys-
tems, Beijing, China, 2015.

Majumdar, P., Neutrosophic sets and its applications to decision making. Computational Intelligence for
Big Data Analysis, 2015, 97-115.

Smarandache, F., and Pramanik, S., New trends in neutrosophic theory and applications. Ponds edition,
2016.

Chatterjee, R.; Majumdar, P. and Samanta, S.K., On some similarity measures and entropy on quadripar-
titioned single valued neutrosophic sets. Journal of Intelligent and Fuzzy Systems, 2016, 30, 2475-2485.
Chen J.; Jun Ye., Some Single-Valued Neutrosophic Dombi Weighted Aggregation Operators for Multiple
Attribute Decision-Making, Symmetry, 2017, 9, 82.

Liu, P.D;Liu, J.L.; Chen, S.M., Some intutionistic fuzzy Dombi Bonferroni mean operators and their

application to multi-attributegroup decision making, Journal of Operation reserch society, 2017,1-26.

K. Sinha, P. Majumdar, S. Broumi Vaccine distribution technique under QSVN environment



Neutrosophic Sets and Systems, Vol. 48, 2022 :m

[16] Chatterjee, R.; Majumdar, P. and Samanta, S.K., A multicriteria group decision making algorithm with
quadripartitioned neutrosophic weighted aggregation operators using quadripartitioned neutrosophic num-
bers in IPQSVNSS enviroment, Soft Computing, 2019, Doi https://doi.org/10.1007/s00500-019-04417-1.

[17] Akram, M.; Yaqoob, N.; Ali,G.; Chammam, W.,Extensions of Dombi Aggregation Operators for Decision
Making under m-Polar Fuzzy Information, Journal of Mathematics, 2020(2020), Article No. 4739567;
DOL:https://doi.org/10.1155/2020,/4739567.

[18] Akram, M.; Khan, A.; Saeid, A.B., Complex Pythagorean Dombi fuzzy operators using aggregation oper-
ators and their decision-making, Expert Systems, (2020), https://doi.org/10.1111/exsy.12626.

[19] Akram, M., Dar, J.M.; Naz, S.,Pythagorean Dombi Fuzzy Graphs, Complex and Intelligent Systems,
6(2020), 2954.

[20] Akram, M., Shahzadi, G.; Decision-making approach based on Pythagorean Dombi fuzzy soft graphs,
Granular Computing, (2020), https://doi.org/10.1007/s41066-020-00224-4.

[21] Akram, M., Dudek, W.A; Dar, J.M.,Pythagorean Dombi Fuzzy Aggregation Operators with Application
in Multi-criteria Decision-making, Int. J. Intelligent Systems, 34 (2019),3000-3019.

[22] Sinha. K; Majumdar. P.; Broumi. S.;MADM technique under QSVN environment using different prioritized
operator, Accepted in NSS in 2021.

Received: Nov 29, 2021. Accepted: Feb 4, 2022

K. Sinha, P. Majumdar, S. Broumi Vaccine distribution technique under QSVN environment



	1. Introduction
	2. Some basics
	2.1. DT and DTC

	3. Order relations on QNN
	3.1. Some QSVN Dombi operations

	4. Dombi weighted aggregation operators on QNN
	5. An application in MADM of QSVNWDA and QSVNWDG operator
	6. Conclusion
	References

