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Abstract

In this article, we combine the concept of bipolar neutrosophic set with graph theory, we introduced the bipolar
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1. Introduction

Neutosophic sets proposed by smarandache [11,12] is a pow-
erful mathematical tool for dealing with incomplete, indeter-
minate and inconsistent information in real world. They are a
generalization of the theory of fuzzy sets, intuitionistic fuzzy
set, interval valued fuzzy set and interval valued intuitionistic
fuzzy sets [8]. The neutrosophic sets are characterized by a
truth membership function (T') an indeterminacy membership
function (I) and a falsity membership function (F) indepen-
dently, which are within the real standard or nonstandard unit
interval |0, 1"[. In order to practice NS in real life applica-
tions conveniently, Wang et al.[5] introduced the concept of
a single valued neutrosophic sets (SVNS), a subclass of the
neutrosophic sets. The same author introduced the concept of
interval valued neutrosophic sets, which is more precise and
flexible than single valued neutrosophic sets. The IVNS is a
generalization of single valued neutrosophic sets, in which
three membership functions are independent and their value
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belong to the unit interval [0, 1] some more work on single
valued neutrosophic sets, interval valued neutrosophic sets
and their application may be found on [1,2,4-7,13-17,19-21]
Graph theory has now become a major branch of applied
mathematics and it is generally regarded as a branch of com-
binatorics. Graph is a widely used tool for solving combina-
tional problems in different areas such as geometry, algebra,
number theory, topology, and optimization and computer sci-
ence [9,10]. Most important thing which is to be noted that,
when we have uncertainty regarding either the set of vertices
or edges or both, the model becomes a fuzzy graph. The exten-
sion of fuzzy [3] graph theory have been developed by several
researches including intuitionistic fuzzy graphs considered
the vertex sets and edge sets as intuitionistic fuzzy sets. In-
terval value fuzzy graphs considered the vertex sets and edge
sets as interval valued intuitionistic fuzzy sets. Bipolar fuzzy
graph considered the vertex set and edge sets as bipolar fuzzy
sets. M-polar fuzzy graph considered the vertex sets and edge
sets as m-polar fuzzy sets. But, when the relations between
nodes (or vertices) in problems are indeterminate, the fuzzy
graph and their extensions are failed. For this purpose, sama-
randache have defined four main categories of neutrosophic
graphs, two based on literal indeterminancy, which called
them; I edge neutrosophic graph and I-vertex neutrosophic
graph, these concept ate studied deeply and has gained pop-
ularity among the researches due to its applications via real
world problems the two other graph based on (7,7, F) compo-
nents and called them: the (7,7, F)-edge neutrosophic graph
and the (7,1, F)-vertex neutrogefiy ]
not developed at all. Later g4
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third neutrosophic graph model this model allow the attach-
ment of truth-membership (7), indeterminacy-membership
(1) and falsity-membership degrees (¥') both to vertices and
edges and investigated some of their properties. The third neu-
trosophic graph model is called single valued neutrosophic
graph (SVNG) the single valued neutrosophic graph model
is called single valued graph and intuitionistic fuzzy graph.
Also the same authors introduced neighborhood degree of a
vertex and closed neighborhood degree of vertex in single val-
ued neutrosophic graph as a generalization of neighborhood
degree of a vertex and closed neighborhood degree of vertex
in fuzzy graph and intuitionistic fuzzy graph in the literature
the study of interval valued neutrosophic graph is still blank
we shall focus on the study of interval valued neutrosophic
graphs.Then, Sudhakar et al.[22-25] introduced the concept of
interval valued signed neutrosophic graph and self-centered
interval valued signed neutrosophic graph.

In this paper, Bipolar interval valued neutrosophic graphs
and Bipolar interval valued signed neutrosophic graphs are
developed.

2. Preliminaries

In this section, we mainly recall some nations related to neu-
trosophic sets signal valued neutrosophic sets, interval valued
neutrosophic scts, and bipolar interval valued neutrosophic
graphs.

Definition 2.1. Let U be an universe of discourse; then the
neutrosophic set A is an object having the from A = {<
x: Ta(x),Fy(x) >, x € U}, where the funtions T, I, F:U —
|70, 1% define respectively the degree of membership, the de-
gree of indeterminacy and the degree of non-membership of
the element x € U to the set A with the condition.

T0 < Tylx) +Ia(x) + Falx) <3

The functions Ty(x),14(x), and Fs(x) are real standard or
nonstandard subsets of | *0,1"| since it is difficult to apply
NSS to practical problem. Wang etal introduced the concept
of a SVNS, which is an instance of a NS and can be used in
real scientific and engineering applications.

Definition 2.2. Let X be a space of points (objects) with
generic elements in X denoted by X. A single valued Neutro-
sophic set A (SVNS A) is characterized by truth membership
Junction Ty(x), an indeterminacy-membership function I1(x)
and a falsity-membership function Fx(x) . For each point x
inX. Ty(x),la(x),Fa(x) € [0,1]. A SVNS can be written as
A={=x: Talx),i(x),Falx) > x €X}.

Definition 2.3. Let A = (Tu,Ix,Fy) and B = (T, Ip, Fg) be
single valued neutrosophic sets on a set X. If A = (Ty, I, Fy)
is a single valued neutrosophic relation on a set X, then A =
(T4,14,Fy) is called a, single valued neutrosophic relation on
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B = (Ty,In, Fg) If

Tp(x,y) < min(Ty(x),Ta(y))
Ig(x,y) = max(ls(x),14(y))
Fp(x,y) > max(Fy(x),Fy(y)) forallx,yeX

A single valued neutrosophic relation A on X is called symmet-
ric !fn (JC,)?) = TA (_V.X),IA (xa.v) =1 (’V,x),FA (Is)’) = FA (yv":]
and Tp(x,y) = Ts(y.x), In(x,y) = Tg(y,%), Fg(x.y) = Fp(y,x)
and for all x,y € X.

Definition 2.4. A single valued neutrosophic graph with un-
derlying set V is defined to be a pair of G = (A, B) where,
1. The functions Ty : V — [0,1],I4 : V — [0,1] and Fj :
V — [0, 1] denote the degree of truth membership degree
of indeterminacy-membership and falsity-membership
of the element v; € V respectively, and 0 < Ty(v;) +
Ii(vi) + Fy(v;) <3 forallv; € V(1,2,...,n).

2. The functions Tg :ECV xV = [0,1],I: ECV XV —
0,1 and Fg : E CV xV — [0, 1] are defined by
Ts({vi,vj}) <
Is({vivj}) =
Fp({vi,v;}). =

min(T (vi), Ta (v))]
max (74 (vi), Ta(v;)]
max[Fs (vi), Fa(v;)]

denotes the degree of truth membership, indeterminacy-
membership and falsity-membership of the edge (v;,v;) €
E respectively, where 0 < Tg({v;,v;}) +Ig({vi,v;}) +
Fg({vi,v;}) <3 forall (vi,v;) €E(i,j=1,2,...,n).

Definition 2.5. A bipolar neutrosophic set A in X is defined
as an object of the form

A== {<x TP (), I (x), FE(), TN (), I (x), E¥(x) >:xe X}
where TP I FF : X — [0,1] and TV IV FN : X — [-1,0].
The positive membership degree T* (x) ¥ (x),F?(x) denotes
the truth membership, indeterminate membersth and Jalse
membership of an element € X corresponding to a bipo-
lar neutrosophic set A and the negative membership degree
TN(x), IV (x), F¥ (x) denotes the truth membership indetermi-
nate membership and false membership of an element € X
to some implicit counter-property corresponding to a bipolar
neutrosophic set A.

Example 2.6. Let X = {x,x2,x3}

A= < x,05,0.3,0.1,-0.6,-0.4,-0.05 >
< 25,0.3.0.2,0.7.—-0:02,-0.3,-0.02>
< 13,0.8,0.05,0.4,-0.6,—-0.6,-0.03 >

Is a bipolar neutrosophic subset of X .

Definition 2.7. Let
= {<x,TF(x).1 (%), F ), T ), 1Y (x), F{Y () >}

and Az = {< x, T} (x), 1 (x),Ff x) TN(.x) IN(x) EN(x) >}
be two bzpolar neutrosophw cLe]
TR <EaEE<E
T (o). 1Y () > 1Y x),FIN

-.__‘_//’.
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Definition 2.8. Let

Ay ={<x, T (), 17 (0, F] (0, T (x), 1Y (x), F{¥ (x) >}

and Ay = {<x, sz(x)ilg(x)}FﬁD(x)!T2N(x)’1‘?r(x):F.‘?r(x) >}
be two bipolar neutrosophic sets then A; A 2 if and only if
TEG) =TI, JP(x) =B {x),Ff (x) = F () and T (x) =
T =1 ) FN x) E)(x) oraIIxE i i

Definition 2.9. Let

A= {<x T} (), (), F (), T (), 1Y (1), FY (x) >}

and Ay = {< x, T (x), B (x),Fy (x), T} (), 1 (x), F (x) >}
be two bipolar neutrosophic sets then their union is defined as

(A UAa) () =max(TF (0, 5 (), L),

min(7 (x), T3 (x))
IY(x) +I”(x)

?

— max (T (x), 7 (%)),
min(T} (x), Ty (x))
forallxeX.

Definition 2.10. Lez

Ay = {< X Tlp(x)ilf(xLFlp(x)!TIN(x)rI{V(-x)!FIN(x) >}

and Ay = {< x,TY (x), 5 (x),Ff (x), TN (x), I (x), FY (x) >}
be two bipolar neutrosophic sets then their intersection is
defined as

(A1 4a) ) =min(r 9,5 o), L E ),
max (T (x), 75 (x))
N N IV (x)+ B (x)
=max(7} (x), T, (xJ},%,
min(7} (x), 75" (x))
forallxeX.

Definition 2.11. Let
={<x, TF (), (%), FF (), T¥ (), (%), F¥ (x) >:x e X}

be a bipolar neutrosophic set in X then the complement
ofA is denoted by A® and is deﬁned by TFe(x) = {1P} -
TP leetx) =1} =1} (x), FA x)*{lp} FF(x). and
TN (x) = {1¥} - TV (») IN = {1V} - I (x), FN (x) =
{lN }—F ().

Definition 2.12. Let G = (A,B) be a single valued neutro-
sophic graph. Then the degree p of any vertex V is sum of
degree of truth-membership. Sum of degree of indeterminacy-
membership and sum of degree of falsity-membership of all
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those edges which are incident on vertex V denoted by d(v) =
(dr(v).di(v).dr(v)) Where

dr(v) = Z Th(u,v) denotes degree of truth-membership
uFv
vertex
dilv) = Z Ip(v) denotes degree of Interminary
u#v
-membership vertex
dr(v) = Z Fy(u,) denotes degree of Falsity

uF#v

-membership vertex

Definition 2.13. Let X be a space of points (objects) with
generic elements in X denoted by X. An interval valued
neutrosophic set (IVNSA) A in X is characterized by truth-
membership function Ty (x), indeterminacy-membersip func-
tion I4(x) and falsity-membership function Fx(x). For each
point X in X we have that Ty(x) = [Tar(x)Tap (x)], 14 (x) =
[TaL () v (x)], Fa (x) = [Far(x) Fay (x)] < [0,1] and 0 < Ty (x)
+Ia(x) + Fy(x) < 3.

Definition 2.14. Let X and Y be two non-empty crisp sets.
An interval valued neutrosophic relation R(x,y) is a subset of
product space x X y, and is characterized by the truth member-
ship function Tg(x,y), the indeterminacy membership function
Ir(x,y), and the falsity membership function Fr(x,y), where
Tr(x,y),Ir(x,y), Fr(x,y) <[0,1].

3. Bipolar Interval Valued Neutrosophic
Graphs

Definition 3.1. A BIVNG can be defined as G = (A, B), here

A= <x, [T T D EC R [T T D A [FYFD) >.

is an BIVN set on vertices V and
B = < x, [Ty T T Ty ) Fir Fogas | [The T | I T ) [P ey >

is an BIVN set on edges, proves the fallowing condition

1. Y ={vi,v2,...,va} then TAL v — [U 1, T, U tv— [D,l]ij :
v— [0, llfu v— [0, llFfL v— [0, 1F, v = [0,1], TN :v—
[~LOITN, :v— [-LOJ, :v = [-1L0)1Y, v = [ 10]FY :v—
[~1LO[FY, :v— [-1,0].

Denotes the degree of truth-membership, indeterminacy -
membership and falsity-membership respectively

—O< TV (W) + I (vi)+F{ (i) <3Vviev(i=1,...,n)
=3 < T (v) +I{ (vi) +Fi (v) <O
2. BTL :VxV 5 015 : V=<V P VXV >
[0, l]IBU VxV —[0,1)F] : VxV—
-!n[‘:")ﬁo
S

rincipal N
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[0, 1] then Definition 3.2. If G = (A, B) be an BIVNG. Then the degree
= T;}‘ ({vvi}) < mm[TA, (v, Tu,(VJ)] of the ve.rtex Vis summatwn- of degre'e of truth membe:’rsth.
P . P P Summation of degree of the indeterminacy membership and
BP}" ({vivi}) < min[Tyy (v), Ty (v))] summation of degree of the falsity membership of all those
I ({vi,v;}) = ma—"{IA (vi), IAL(VJ )] edges which are incident on vertex V denoted by
Iu({viv;}) > max[ly(v).Iiy(v))]  and
P
Fgr({viovi}) = max[Fiy (vi), Fiy (v))] dV(v) = [d(),d¥y ()] [dn v) d,,, V)] (AR (v), Ry (v)]
FéuU({vi:vj}) 2

max [F{y; (), Fiy (v;)] a*()
il va—»[ LOIT, : VXV = [0, : VxV—
(1,011, : VXV = [-10|FE} :VxV = [- IO]FBU V x
V — [—1,0], then

[drL(v), dry (V)i (v), dfy (D] [dy (v),diy ()]

HORS WA

To({vivi}) < max[TH (vi), Tfi(vj)] sty
Té‘é},({vh v;}) < max[jlu (vi), Tay; (v i)l = degree of lower truth positive membership vertex
({vi,v;}) = min[f (v). 1 (v))] diy(v) =Y. Ty (u,v)
o({vivi}) = min[ly (), By (v;)]  and 2
FY ({vi,v;}) > min[EN (v,),EN (v )l = degree of upper truth positive membership vertex
Bo(ivid) > minlE(v) (v Wiy € E dn0v) = 2 T (47)
U=y
=+ degree of lower indeterminacy positive membership vertex
(0.3,0.5) (0.2,0.3) (0.3, 0.4) (0.1,02) (0.3, 0.4) (0.4, 0.5) .2,0.3) (0.2, 0.3) 0.1, 0.9) d}’U (») = Z Iﬁu (u, v}
(03,.02)(03,01)(03.02) (02.01)(03,01)(83,02) (02, -0.1%-03, -0.1) (03,-02) yma
= degree of upper indeterminacy positive membership vertex
Y, v

dpp(v) = E Fiy (u,v)

HI\
= degree of lower falsity positive membership vertex
dry(v) = Y Fiy(u,v)
(0.1,03)(0.4, 0.3) (0.4, 0.5) uFv
(02, 0.1X03,-0.1)(-0.3, 0.3) = degree of upper falsity positive membership vertex

(0.1,0.2) (0.3.0.5) (6.4,0.5)
(0.3,-0.2)(-0.3,-0.1) (-0.3,-0.2)
Vi

(0.1.0.2) (04.0.3) (0.3,0.5)
(-0.2,-0.1%-0.3.-0.1) (-0.1,-0.3)

Similarly we can define for negative

Figure 1. BIVNG du E TBL u,v)
w#v
The following adjacency matrix Mg is representing the BIVNG = degree of lower truth negative membership vertex
diagram G 2N S Z N (u )
= o v )
<[0.30.5)[0.20.3][0.30.4] >< [0.10.2][0.30.4][0.40.5] > o =
< [0.10.2][0.30.5][0.40.6] : =
H = de ] truth 1 bersh 1
<[0.102][0.30.4][0.40.5] >< [0.20.3][0.20.3][0.104] > | 7 "f; e e i e
< [0.10.3][0.40.5][0.40.5] dpp(v) =} Tgr (u,v)
< [0.10.2][0.30.5][0.40.6] >< [0.10.3)[0.40.5][0.40.5] > urv
< [0.10.3][0.20.4][0.30.5] | = degree of lower indeterminacy negative membership vertex
And MY, is iy (v) = Y Iy (u,v)

u#tv

: %:g; :g fg ( +g ?; +g :;( gi:ag]2i> ] => degree of upper indeterminacy negative membership vertex
< (~0.3,-0.2)(-0.3,-0.1)(-0.3,-02) > dyr (v) Z Fp (u,v)
< (=0.2,-0.1)(—0.3,—0.1)(—0.3,-0.2) >
<(-02,-0.1)(-0.3,-0.1)(-03,-02) > = degree oflowerfalsity negative membership vertex
{02 SeN(-0.3 -01{-p3-03)>
< (~0.3,-02)(—0.3,~0.1)(~03,—0.2) > dyy(v) =Y, Fay(u,v)
< (-0.2,-0.1)(—0.3,-0.1)(-0.2,—-0.1) > s
| <(-0.3,-0.1)(—0.3.-0.1)(=0.3,-0.3) | = degree of upper falsity negative membersldp vertex
ok
1089
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Definition 3.3. If G = (A, B) is called strong BIVNG. Then

T ({vi,vi})
TBP}J ({vf.‘ Vi})
Iy ({vi,vs})
Iy ({vi,v;})
Fip ({vi,v;})
FBPU ({Vh Vi})
Similarly
T ({vi,vi})
oo ({vi,vs})
I ({vi,v;})
IgU({vf: v.i})
Fa({vi,v;})
Fay ({vi,vi})

4. Bipolar Interval Valued Signed

— mjn[T_'ﬁ (vi), ni("j)]

il

min[75; (vi), Tl (v))]
max{f,ff_(vi) Lz (v))]
ax{ Ly (vi), Ly (v;)]
maK{FAL(Vr) Fi vl
max[FJy; (vi), iy (v5)]

max[T37 (vi), Tar(v;)]
max[T3y, (vi), Tig (v)]
min{Zy; (vi), 137, (v))]
ﬂﬁ"[ffv{":) IAU (vj)l
min{ﬂ}i(vi),}?ﬂ (v5)]

min[Fyy, (v), Fayy (v;)]

Neutrosophic Graphs

RETURN TO
Bipolar interval valued signed neutrosophic graphs —

If 0 : E(G*) — {3, —3} this function associate from E(G)*
of G* such that each edges signed to {+,—} or all the edges
and the nodes are signed to {+,—}.

Assign E(G*) — {3, -3} based on its truth, indetermi-
nacy, falsity membership values. If Truth =

> Indeterminacy & Falsity values; Positive (+)
< Indeterminacy & Falsity values; Negative (- )
= Indeterminacy & Falsity values; Unsigned

Bipolar interval valued signed Neutrosophic graph is said
to be negative signed if odd numbers of edges of Bipolar
interval valued signed Neutrosophic are negative.

Lemma 4.2. A BIVSNG is a Bipolar interval valued positive
signed Neutrosophic graph if all the even length cycles are
having all the negative signed nodes.

Proof. In the following diagram, if all the edges contain neg-
ative sign is always positive. Hence it is always a positive
signed graph.

In case all the edges contains negative sign is always
positive.

So this graph is always a positive signed graph.

Definition 4.1. A BIVNG G is said to be signed BIVNG.

(0.3,0.1%0.2,0.2){0.1,0.2)

{(—0.3,-0.2)(—0.3,-0.1){-0.3.-0.1}

= =4i{-0.3,-0.2}(-0.3,-0.1}(-0.2,-0.1)

(0.1,0.47(0.2.0.21(0.4.0.2)
(=0.3.-0.2}(-0.3,-0.1(~-0.1,-0.1)

(0.1,0.31(0.2,0.1)(0.1,0.2)
{—0.2,~0.1}(-0.3.—-0.1}(—0.1.~0. 1}

v, Vi

(0.1,0.1)(0.2,0.4)(0.4,05) ASASAS0 DALY
— =< ~0.3.-0.2){—0.1,-0.1)(-0.4, ~0.2)
V; Lf
{0.1.0.3)(0.2,0.4}{0.4,0.5) :
{0.3.0.1)0.1,0.3)(0.1,0.1)
(~0.2,-0.1{-0.3,-0.1}(-0.2.-0.4} [
{0.1,0.1)(0.2.0.4){0.4.0.5 (=0.3,-0,2)(-0.1,~0.2}(~0.3.-0. 1]
— =(-0.3,-0.2){~0.1.-0.1)(-0.2.-0.1}
"

Corollary 4.3. If a graph with odd length cycle is having all

Figure 2. BIV Positive signed N.G

O arive signed edges or all positive signed edges. The Bipolar
interval valued signed neutrosophic graph is completely bal-

anced if,

negative signed nodes is always negative signed graph.

Definition 4.4. A Bipolar interval valued signed neutrosophic
graph is balanced. Then the graph have even number of neg- :

"

I
ot
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for all edges of G.

(0.1.0.47{0.2,0.2)(0.1.0.2}
— =4{-0.3,-0.2}(-0.3,-0/1)(-0.3,-0.1}
10.1.0.1}(0.2,0.2){0.1.0.2)
{=0.3,-0.21{=0.3.-0.1(=0.3,-0.1} {0.2,0.3)(0.2,0,1;10.1,0.2)
(=0.1,-0.1)(-0.3,-0.5}{-0.4,-0.2)

¥y V;

b a R (0.2.0.3)(0.2,0.2)(0.4,0.2)
— (-0.3.-0.2){—0.3.-0 1-1:‘_0‘2 -0.1) T {—0.2,-0.4}(-0.2,-0.2)(-0.3.-0.2}
vh v,
{0.4,0.24(0.2,0.1;{0.2,0.2)
(0.3,0.340.1,0.2){0.1,0.1}
(=0.1,-0.15{-0.3,—0.2)(-0.2,—0.3} ]

£0.3,0.21{0.2,0.2}(0.2,0.2 (-0.2.-0:4)(-0.2,-0.21{-0.3,-0.2)

+ = ~0.2,-0.1}{~0.2,-0.2)(-0.2,-0.2)

Figure 3. Balanced BIVSNG

Definition 4.5. The complement of a Bipolar interval valued — Example 4.6. An example of complement of BIVSNG.
signed neutrosophic graph G = (A,B) on G* is a bipolar
interval valued signed neutrosophic graph G., where

TP(v) = TI(w) TV () = TN ()
Lew) =B  E=Rm
Flw) = Ff(w) FE(w)=F'(w)
{0.3,0.1) {0.2.0.2) {0.1,0.2} (0.3,0.1) (0.2,0.3) (0.1,0.2) {0.3,0.3) (0.2,0.3) {0.1,0.2)
{-0.3,-0.2){0.3,0.1) (-0.3,-0.2) (-0.3,-0.1){-0.4,-0.5){-0.50.3)  {-0.4,-0.1)(-0.3,-0.5}(-0.4,-0.2)
v va
{0.3.0.1) {0.2,0.5) (0.4,0.5) (0.2,0.3) (0.2,0.3) (0.1,0.2)
(-0.3,-0.2) (-0.3,-0.1) (-0.2,-0.2) (0.2,-0.1 ) (-0.3,-0.5} (-0.4,-0.2)
V2 v3
{0.3,0.1) {0.2,0.4) {0.4,0.5) (0.2,0.3) (0.1,0.3) (0.1,0.4) {0.2,0.3) {0.1,0.3) {0.1,0.4)

{-0.2,-0.1 }{-0.3,-01) (-0.2,-0.1} {-0.2,-0.1 )(-0.1,-0.2) {-0.2,-0.1) {-0.2,-0.1 ){-0.1,-0.2)(-0.2,-0.2}
Figure 4.
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{0.1,0.1)(0.2,0.2){0.1,0.2)
i-0.3,-0.25{-0.3.-0.1)(-0.3,-0.1;

¥
{0.1,0.1)(0.2,0.2(0.1.0.2)

(=0.3,-0.2}-0.2,-0.1){-0.3,-0.1)

v,

10.4,0.2:(0.2,0.1:(0.2,0.2)
(-0.1,-0.1)(-0.3,-0.2:({-0.2,-0.3)

(0.2,0.35(0.2,0.13{0.1.0.2}
(=0.1,-0.1)(-0.3,-0.5)(-0.4.-0.2}

Vy

(0.2,0.37(0.2.0.1)(0.2.0.2)
(=0.1,-0.1)(~0.3,~0,2)(0.2, ~0.2)

Vi

0.3,0.3:0.1,0.2)(0.1.0.1)
(=0.2,-0.1%-0.2,-0.2)(—0.3,-0.2)

Figure 5.

Proposition 4.7. An odd length Bipolar interval valued signed
neutrosophic cycle is balanced iff it contains at least one posi-
tive edge or odd number of positive edges

Proposition 4.8. If G is a strong BIVNG then G = G.
Proof. By the definition,

T (wy) = min(T ()T (v))
Tyy(u,v) = min(Tfy )Ty ()
Tar(uv) = max(T()TY(v)
Tgy(u,v) = max(Tiy ()T (v)
IgL(":‘f) = Inax IAL AL(V))
Iy (u,v) = max(Hy )y ()
Ipr(u,v) = min({ z(u )AL(‘))
Iy (uw,v) = min(Zyy () (v)
Ff(wy) = max(Ff(u)F{(v))
F;}; (u,v) = maX(FAb (”)FAU (»)
Far(u,v) = min(Fyy (u)Fir(v)
FI%(“J’) = mm(FAU( )FAU(P))

Let

—p

T (u,v)

= min(TL (), T () = Tar(w,v)

= min(73; (u), TS, (v)) — [min(7] (u), Tf;. (v)) — Ty (u,v)]
= min(Tf; (), T, (v)) — min(T, (), T} (v) + T (1,v)
= T u.v)

=P

TBU(“: V)

= min(T (1), Th (v) — Tap (1,v)

1092

= min(T{y (u), Ty (v)) — [min(Tdy (), Tiy (v)) — Ty (u,v)]
= min(T (u), Tiy (v) — min(Ty (), Ty (v)) + Thy (u,v)

= Ty (u,v)

=N
TBL L, V)

T (u,v)
=5 [max(?}‘\;(u), Tﬁ_(;—')) - Tﬁ(u, v)]
— max (T} (u), T (v) + Tar. (u,v)

= max (T} (u), Tjy (v)) —
= max(T (u), TH(v))
= max (T (u), T}7 (v)
= T;ﬁ(u,v)

=
TBU(M,V)

() — Thy ()

— [max (T3}, (u), T4y, (v

= max(Ty; (u), Tay,

= max(Ty; (), Tiy (v))

)) — Tty (,v)]
= max (T30, (1), Tay; (v)) — max(Tjy (w), Tay (v) + Tgy (4,v)
= Tfy(u, V)

i

Ty, (u,v)
= max (I, (w), P (v) — Tr (u,v)

— max (1 (), 5 (1)) — [max (25 (u), 15 () — . ()]
= max (I (u), Itz (v)) — max (25, (u), Iz (v)) + gy (u,v)

= Iy (u,v)

=

Tgy (u,v)

= max (5 (), 2y (v) Ty (,v)

= max (I (), Ty (v) — o (). Ty (v) — Ty (u, v)]

), 15y (v)) — max (5 (), Iy (v) + gy (u,v)

[max(7%,
= max(Zyy (u

= IIIB)U(“: V)
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Ty ,7) Ty () = max (1, ()15 ()
= min(I}; (), I} (v)) — TgL(u,v) Ty (u,v) = max(Ly (u) iy (v))
= min(Z}; (), 1y (v)) = [min (I} (), I3, (v)) — I3, (a2, v)] 1y (u,v) = min (1}, ()13, ()
= min([ﬂ(u),lfﬂv}) — min(7Y; (u), I,‘:‘}‘(v)) + Ig}_(u, v) ’gu (u,v) = mi“(’fv(")’fv("))
= Iy (u,v) Fyr. (u,v) = max(Ffy (u)F{; (v))
Ty (u,9) Fy (1,v) = max(Ffy () iy (v))

= min(Iy (), 7y (v)) — Ty (,v)

= min(Zy; (), Ly (v)) — [min(ZY; (u), Iy (v)) — 13 (4, v)]

Fyr (u,v) = min(F3 (u) F{L (v))

Fpy (u,v) = min(FLY, (w)Fjy; (v))

= min(Z (u), Iy (v)) — min(3 (), 23, (v)) + B (u,v) il
= Iy (u,) Tp = min(T](w), T () - Th(wy) VuveV
:P = -
T o) = min(T, (w), T, (v)) — min(T}, (u), TH ()
= 0 YuveV

= max(Ff} (u), Ff (v)) — Fiop (u,v) -
= max(F{y (u), Ff,(v)) — [max(Ff, (u), Ff,(v)) — FL (,v)] B

= max(F{y (u), F{;.(v)) — max(F{7 (u), Ffy (v)) + Fip (u,v)

= Fi(u,v)

e
FBU(u1 v)

= min(Tiy; (), Ty () — Tay (w,v) Yu,veV
= min(Tg; (u), Ty (v)) —min(Ty (), Ty (v))

= 0 Yu,veV
T’;L = max(Tiy(u), TN (v)) - TN (u,v) YuveV
= max(Tyy (u), Tjy (v)) — max(T3) (u), TiL (v)
= max(F{y (u), Fly (v) = Fay (u,v) =0

= max(F{y (u), Fiy (v)) — [max(Fiy (u), Fiyy (v)) — iy (u,v)] Thu

= max(F{y; (u), Fi; (v)) — max(Fgy; (u), Ffy (v) + Fiyy (u,v)

max(Thy, (), T, (v)) — Ty (u,v) Yu,vevV
max (T, (), Tay (v)) — max (TR, (1), T, (v))

I

P = 0
= a T = max(Tiy(u). Fy(v) — Fuey)
Fau() = max(I}, (), 15(v) — max([fy (), 157 ()
= min(F (), F3y.(v) — F iy (u.v) =0
— min(F} (u), FJ} (v)) — [min(E} (), Ff () — FR} ()] Ty = max(Thy (), 15y (v)) — Th ()
= min(FY (u), F.(v)) — min(FN (), FY, (v)) + FY (u, ) = max(Iiy (u), Ly (v) — max(Iiy (w), Ly (v))
= FiL(uw,) =i
=N
i SR T "R min .20 - By
SRRl artey) = min( (), 73(v)) — min(T3 (), ()
= min(FRy (), Fiy (v)) — [min(Ffy (u), Fiy (v)) — Fay (u,v)] =0
= min(Fy (u), Fa (v) — min(Fag, (u), Fip, (v)) + Fiy (u,v) Ty, = min(IY, (u), 1%, () — 1Y, (u,v)
= F3Y; (w,v) = min(I}; (u), Iy (v)) — min(Iy; (w), By (v))
.. The theorem proved. O =0
= ‘ Sipnilarly, s = s
Propesition 4.9. If G is a compleie BIVNG then the comple-  Fg;(u,v) = max(Fyy(u),Fi(v)) — Fg(w,v)
ment of complete BIVNG has no edges. = max( FAPL (u), F»{JL(")) — max( FIL(")-. pﬂ ()
Proof. =P wL P P P
TE (u,v) = min(T5, () TL(v) Fpy(u,v) = max(‘FAg(“)aFA’y(V)) = FBU("a;’) 2
T, (u,v) = min(TE, () TL, () = max(Fyy(u),Fyy(v)) —max(Fyy (u), Fyy (v)
T3 (u.v) = max(Tf ()T ) :
Ty (u,v) = max(T3Y, () T, (v)) and
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Far(w,v) = min(E} @) FN W) —FY (u.v)
= min(Fyy (u), F7.(v)) — min(E (), FJ (v))
= 0
Fay(u,v) = min(FY,(w),FN,(v)) - FY (u,v)
= min(Fy (), Fly (v)) — min(FY, (u), E; (v)
0
T§L~T§U i JBL Tt II;U FBLaFBL:FgL Fay =

(0,0,0,0,0,0,0,0,0,0,0,0). Hence the edge set of G is empty
if G is complete Bipolar interval valued neutrosophic graph.
O

5. Conclusion

In this paper, we have defined for the Bipolar interval valued
signed neutrosophic graphs, Strong bipolar interval valued
neutrosophic graphs and Degree of bipolar interval valued
neutrosophic graphs with examples. In future study, we plan
to extend our research work to regular bipolar interval val-
ued neutrosophic graphs and irrgular bipolar interval valued
neutrosophic graphs.
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Abstract: like blatant gender and caste prejudice,
his  paper  depicis  the
mentality of the Indian patriarchy.
people towards women who
are always anticipated to be
a stick to them to make use
Jor all the purpose. They are even expected to bean
acquiescent, docile, sheepish and even cringing

Women in the Vedic age were

treated not only with grace but also with

housewife. Women are still reckoned to be the courtesy and consideration and they
property of their men, if married, and of fathers, if

unmarried. There is no talking about the way in enjoyed almost an equal status with men in
which women are manipulated and controlled by : ; :

men and by male-oriented society. One of our the family, society and the state.Their

Jfavorite views is that woman is an embodiment of
sexual pleasure. It also expresses the feelings,
thoughts, experiences and the struggles and
sufferings of the Indian women. It also limns the

attitude was responsible for the high status

of women during that time. There was no

incessant battle Of women and invulnerable fO!' Scclusion Of Womcn’ and hencc women

scratching their identity in this vicious, blimpish,

fusty and male-dominating society. It means to moved freely in the society. They

create a modern-day environment and to face : T

demanding situations as a woman. ; remained unmarried if they wanted to, and
Keywords:  Indian people, cringing had a right to the paternal property. Thus,

] le-ori i le- -
hm‘sf?wy.“e’ i onf?med SERE0N, PR on the whole women enjoyed
dominating society, modern-day
e Bty B comparatively a greater freedom in society
rundhati  Roy says- and commanded a much greater authority.

“fiction has always

But the status of woman in India
been a means of

SiakiRE et o el 1 v the began to decline around 300BC. There was

: a slow but steady eclipse in the status
smallest things to the biggest things.” in y P

; : 2 accorded to women both at home and in
her interviews. But the fact remains that

iety. 1 formidable chall S are
the small things are no match or the big socity: Several fomicile coieies T

in the tradition bound
ones and get crushed by them. The small feed By women tn, the: adition. hout

ik - i f India. F nturies to century,
things like %E{.ﬂd warmth, yearning and society of India. From centuries ry
i l \ o! of N

B Lo oi ploited and
affection, -{éﬁmc d\b\y §116 bic tings women are being made to b¢ exploited an >
{2 =\
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diddled by the male-dominated society not
only in India but all over the world.
Women have been made to serve the
interests of man at all costs, dispossessed
of her soul and mind. They are simply
rnunning the household and bringing up
children. Men play a vital role in the
Indian household as bosses and masters.
Women are never allowed to fight their
oppressors and even never treated to

quench about their afflictions.

In this society, men moderate over
women, the rich over the poor, upper caste
over the lower caste, touchable over the
impure, the educated over the illiterate,
capitalist over the proletariat. The
individual aspirations are crushed under
the heavy feet of powerful hierarchy of
caste and class. It 1s difficult to protest the

traditional, conventional, religious and

social laws. The problems of social
inequality, patriarchy, castism,
conservatism cannot be resolved by
Marxism.

The women  characters of

Arunthathi Roy are brawny. They always
try to dispute for their rights and make
themselves to confront the consequences.
All her novels imply the question that the
author of the novel tells -direeﬂ?r when
indicating ihe %u@ihantsand -siveﬁts that
defined one € an’s attitu LWas it “a

[

L -
=R (71
Lo/

ultidisciplinary Journal)

Small Price to Pay? (336)Women are

addressed as secondary in this society.

A critic Anita Loomba argues that:
“Traditionally the arguments for women’s
education in the colonies rely on the logic
that educated women will make better
wives and mothers. At the same time,
educated women have to be taught not to
overstep their bounds and usurp authority
from men”. (2005: 182)

Roy brings her women characters
that are used for one’s advantage. They
are torn between their identity and social
responsibilities. One of her heroines,
Ammu sacrifices her life to search for
identity. She defies stepping a path where
she can find an identity of her own. There
is inoffensive way of evincing the general
belief that she has no rights whatsoever in
the society. The only resort that she has is
her home where her parents live. It is
undoable to get over the infamy. Ammu
becomes very cognizant after break up
with her husband “for her, her life had
been lived. She had one chance. She made
a mistake. She married a wrong man”.
(38)Women who get divorce are never
handled well by the society and are
excoriated even by their families itself.

She examines this social phenomenon with

all the technical tools at her disposal.

J
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Our society has bound its people
with limitations on social interaction with
the caste system deeply in India’s legacy,
men and women here have always left love
the heat of it in the matter of falling in
love. Women on the other hand craving for
fulfillment in life cross the barriers of piety
motivated by benevolence or passion of
the underdog and break the fence of
regulated love. Arunthathi Roy, here has
depicted a very realistic picture of the
contemporary society where women are
supposed to be of secondary sex, meant

only for mating, procreating and tending

the family.
Talking of woman M.
Kumaraswamy Raju says,” designed

‘weaker sex’ hypocritically “fair sex’ she
is pilloried on the Alta of marriage and
family and this predicament of hers has not
changed” (78). Men go out for not only
doing work but do many things every day.
They often get chance to see many people
from all sorts of life and develop
relationship among them where they meet
but a women’s life are not much better,
especially that of the housewives. The
whole day they keep out themselves in

their house or where their men tell to stay.

She does all sorts of homework like

e oo TR
cleaning the houj.;se, W \d‘g‘—"jhe v¢§selsi or
dresses, cookin:g: {,’,; > ent Htstm%\\\}and
scouring everythi!llg'{She is unabl% Eqn go

A\ /%

ultidisciplinary Journal)

out and meet anybody whom she likes
because she is bound to be at her home for
others. Her house is her world. In the
evening she will be on the lookout for her
husband only. If he is not ready to talk to
her, she keeps quiet and starts doing her
routine. She cannot express her feelings
over husband. Therefore her loneliness

may make cause to die.

Women are constitutional part of
human culture. No society or county can
ever active

shape up without an

involvement of women in its overall
development. The place of women in
society has differed from culture to culture
from age to age. One common fact shows
that two men have never been treated as
equal to men. Ironically, women are held
in great esteem in India. Women are
regarded subordinate to men because it is
believed that she was made out of man.
The process of women being made a
possession of man is a gradual one. Thus,
in India, girl children are being exploited
as the food of many men even today. As
we often come across that no woman is
allowed alone at her home, office or
anywhere. They are not acknowledged as
persons or independent beings. They have
to face lots of obstacles in the educational
circuit, which symbolizes the possessions

of an enlightening civilization tha

tterly
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restricts the capacity of women’s rational

exposure.

To conclude, Arunthathi Roy
makes her readers to think that Women are
to be seen as being domestic, godly,
chaste, pristine, soft, gracious, elegant,
simple, merciful, sympathetic and
beautiful; which are nature’s separate
spheres. Therefore, nature is viewed as the
embodiment of all the characteristics that

ladies possess.
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Abstract:

ople find difficult in coping
ith COVID 19 Pandemic both
physically, psychologically and
Sinancially. Monetary facilities
have been reduced due to
complete lockdown. Though lockdown people
cannot survive without food and other essential
items. During lockdown many shops are voluntarily
offering door delivery system on the purchases
made by the consumers. Government also provides
basic necessities at least level. Hence, this made
the researcher to find how people are adjusting
with their earning and spending. Percentage
analysis, Freidman Rank Test are applied to find
the factors for difficulty to buy, hindering factors
and to know the benefits obtained during lockdown.
Path analysis is made with the help of regression
analysis to identify impact factors. The results
show that people find more difficulty in buying
Jruits, vegetables and non-vegetable items,
transportation and additional cost are their major
problem in buying essential items. The paramount
benefits received are spending time with family
members and work from home offers.

Keywords: Spending pattern, Earning,
Lockdown, COVID 19, Monetary,
Consumer Behaviour elc.

Introduction:

he coronavirus
pandemic has taken
the whole world by
storm. People find difficult of contracting
the virus led. to -sqvgrg,,dié?ﬁpgﬁgns and

Al
consumer behdvigur

: g o
widespread ; c!’@f);/?ﬁﬁﬂg \ﬁj‘

e\
in India \and across

- -~

the world changcﬂ rapidly over tf?’ié%coursc

P4l p

of COVID 19 crisis. The lockdown
resulted in panic buying and hoarding
essential items. The COVID 19 pandemic
also known as the Corona virus pandemic,
is an ongoing global pandemic of Corona
virus disease 2019, caused by severe acute
respiratory syndrome Corona virus 2. The
outbreak was first identified in Wuhan,
China in December 2019. The World
Health Organisation (WHO) declared the
outbreak a Public Health Emergency of
International Concern on January 2020 and
a pandemic on March 2020. As of July
2020, more than 12.9 million cases of
COVID 19 have been reported in more
than 188 countries and territories, resulting
m more than 5,71,000 deaths, more than 7

million people have recovered.

The virus is primarily spread
between people during close contact, most
often via small droplets produced by
coughing, sneezing and talking. Common
symptoms include fever, cough, fatigue,

shortness of breath and loss of sense of

smell. There is no vaccine (or) specific 0

|
antiviral treatment. These !'iults
El

P
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authorities worldwide have responded by Objectives of the Study:

implementing lockdown.
e To know the difficulties faced by

The lockdown restricted people consumers on buying the basic and
from stepping out of their homes. All essential items.
transport services — road, rail and air were e To the find the benefits received
suspended with exceptions for during COVID 19 lockdown
transportation of essential goods, fire, period.
police. and  emergency  services. e To find the factors hindering to buy
Educational institutions, industrial items during pandemic.

establishments and hospitality services

were also suspended. Services such as Research Methodology:

food, shops, banks and ATMs, petrol Resraich desian. abiiliod- st e

pulses - Ot saealale ad el study is Evaluation Study assessing the

mamyfactugng: arc exempted. Howewer, impact of COVID 19 on consumer buying

people find difficult in consuming basic behaviour. The sample size of the study

and essential items in some way (or) the was: 81 tespondents: Fom  Tiripatiur

other. District. Purposive and random sampling

The present study aims at finding technique was used for the study to ensure

difficulties faced by people on that sample so obtained are consumers of

consumption, factors hindering to buy and basic and essential items and also from

also any benefits they obtained during different backgrounds. Data have been

COVID 19 lockdown period. collected with the help of a well structured
questionnaire. The questionnaire s
Scope of the Study: prepared and distributed with the help of

Google Forms. The study was conducted
The scope of the study was to

for two months period May and June 2020.
know whether the COVID 19 lockdown

has any impact on consumer buying Analytical Tools:
behaviour pattern in Tirupattur District.

Problems faced and obstructs in buying the The ~ collected. - data: -have - besn

o P arna diting COVID 19 and analyzed with the help of fstatistical
. // ) -y NN =

Y N2 \ Tt techniques to understand the |outComes
b;e%efé;‘i" lockdéygn are studied in the = L
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hypothesis. Data processing was carried Analysis and Results:
out with the help of MS Excel and SPSS
18. The analytical tools applied for the

Percentage analysis:

study are, 1. Demographic details of the

: respondents
e Percentage analysis

e Friedman Rank Test
e Path analysis with the help of

Regression analysis

Table 1 — Demographic Details

Demographic Details Frequency Percentage

Below 20 08 10

20-30 23 31

30-40 31 38

Age (years) 30.50 B =

Above 50 05 06

Total : 81 100

Male 12 E

Gender Female 69 85

Total 81 100

Upto School 02 02

it Graduate 12 15

e Post Graduate 67 83

Total 81 100

Below Rs.10,000 27 33

Rs.10,000- Rs.15,000 16 20

Paniily Ficome Rs.15,000- Rs.20,000 09 11

(per month in Rs.) Rs.20,000- Rs.25,000 12 15

Above Rs.25,000 17 21

Total 81 100

Nuclear Family 53 65

Type of Family Joint Family 28 35

Total 81 100

2 03 04

3 19 24

Number of Members in the 4 27 33

Family 5 19 24

Above 5 13 16

e P — Total 81 FIO()
(AR iy N 20 25]| L
\ 6%5; of Children in the ? %3 \ <
/';- Family 5 6o

(12 \a : 28
- e SEENAR-VYA IR ARt
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Impact

Factor:
5{7

3 ' 07 08
. 03 04
Total 81 100
Below Rs.10,000 20 25
Rs.10,000- Rs.20,000 27 33
Family Expenses Rs.20,000- Rs.30,000 16 20
(per month in Rs.) Rs.30,000- Rs.40,000 2 15
Above Rs.40,000 06 07
Total 81 100
Yes 58 72
Institution Provide Salary No 23 28
Total 81 100
Monthly 52 90
= = Fortnightly 00 00
Basis of Providing Salaryby 15,705, Twvo Months 03 05
the Institution
Others 03 05
Total 58 100.0
Table 1 shows the demographic details of income. One-third of them are little bit
respondents. Respondents have been deal with lockdown. Only 2% stated that
classified based on age, gender, they never handle with lockdown situation.
qualification, income, type of family, 3. Income is being Saved during
number of members and children in the COvVID 19
family, family expenses and institution Table 3 — Saving Income during COVID
providing salary. 19
2. Coping with COVID 19 on | Level of Frequency | Frequency | Percentage
Soonds Very much saved 04 05
LTS Moderately saved 08 10
Table 2 — Coping with COVID 19 on Little bit saved 14 17
Spending Sl o a
Never saved 34 42
Level of : 2
h 1 16
Frequency Frequency | Percentage Tsizi(;]gingcs - e
fer ik = 7 Total Y 100
Somehow 39 48
Little bit 20 25
Cannot Say 08 10 Table 3 shows that nearly half of
Never b2 02 the respondents stated that they never
Total 81 100 G :
= saved their income during lockdown

.\ i 9 id that they do not
Tabl,e. 2 hﬂ‘;&\ that nearly half of period. 16% of them said that they do no

the respondents somihow cope up with the have sy changes I savings.

)
COVID 19 lockdown on spending their '
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4. Spending Pattern is increased

during COVID 19
Table 4 — Spending Pattern during COVID
19
Level of Frequency Frequency | Percentage |
Highly increased 16 20
Moderately 20 25
increased
Little bit increased 13 16
Cannot be 09 11
determined
Never increased 11 14
No changes in 12 15
spending
Total 81 100

Table 4 shows that one-fourth of
the respondents stated that their spending
is increased moderately. 15% of them said
that there is no changes in their spending

pattern during lockdown period.

5. Benefits  received  during
Lockdown
Table 5 — Benefits received during
lockdown

Benefits Frequency | Percent | Rank
Stress Relief 21 =21k
Work from home 34 18 | II
Door delivery
system 14 7(V
Free Supply by
Government (or)
Politicians 8 4| VI
Spending time
with family 60 311
Income factor 2 1| VIII
Time
convenience 34 18 | 1I
Savings 15 8|1V
Others = 3 2| vII

s wAtlig S X 191 100
‘NS \.ﬁ:’\ ;
\\- .
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The prime benefits received during
COVID 19 lockdown are spending time
with family members, work from home
and time convenience. Hence, these are
ranked one and two respectively.

The sensible benefits are stress
relief, savings and door delivery system.
Hence, they are ranked three, four and five
respectively.

The less benefits are free supply by
Government, other factors and income
factor. Hence, they are ranked six, seven

and eight respectively.

Friedman Rank Test:

The Friedman test is anon-
parametric statistical test  developed
by Milton Friedman. Similar  to

the parametric repeated

measures ANOVA, it is used to detect
differences in treatments across multiple
The procedure
(or block)

together, then considering the values of

test attempts.

involves ranking each  row

ranks by columns.

Friedman Rank Test is applied to
identify major factors on difficulties faced
on buying and spending the items, factors
the items during

hindering to buy

lockdown period. \
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Difficulties faced on buying or

spending on the household
items
Ho: there is no difference between ranking
of difficulties faced on buying or spending

on basic and essential items

Hi: there is difference between ranking of
difficulties faced on buying or spending on

basic and essential items

Table 6 - Chi-square Test Statistics

N 81
Chi-square 20.407
Df 7
Asymp. Sig. .005
a. Friedman Test

The asymptotic significant value is
less than 0.05, the null hypothesis is
rejected. Hence, therc is significant
difference between ranking of difficulties
faced by consumers on buying or spending
on basic and essential items. The mean

ranks are given in the following table.

Table 7 — Difficulties Faced during

COVID 19
Mean
Households Rank Rank
Buying baby care

products(clothes, medicines, 496 | VI
play items, cosmetics, etc.,
Payment of Electricity 448 v
Recharges (mobile, TV) 4.85 VII
Payment of In’sura,ﬂc‘e:\(health, 481 VI

life, gegeral) 71 30N\ |

- A
Buying of Householﬁ\é 4.53 v
appliances :

Buying of fruits and 3.93 I
vegetables, non-veg. items

;3uymg’ of clothes, cosmetics, 413 I
uxury items
Education Purpose 431 111

Consumers find major difficulties
on buying fruits, vegetables and non-
vegetables, clothes, cosmetics and luxury
items and for education purpose. Hence,
these are ranked one, two and three
respectively. They face moderate
difficulties on payment electricity and
buying household appliances. Hence, these
are ranked four and five. The least
difficulties are payment of insurance,
doing recharges and buying baby care
products. Hence, these have been ranked

six, seven and eight.

Factors hindering to buy the

household items

Ho: there is no difference between ranking
of factors hindering to buy basic and

essential items

H;: there is difference between ranking of
factors hindering to buy basic and essential

items

Table 8 - Chi-square Test Statistics

N 81

Chi-square 20.774

Df 9

Asymp. Sig. 14

a. Friedman Test b/ /\f \/ o)
Principal -
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The asymptotic significant value is
less than 0.05, the null hypothesis is
rejected. Hence, there is significant
difference between ranking of factors
hindering to buy basic and essential items.
The mean ranks are given in the following
table.

Table 9 — Factors hindering to buy basic
and essential items during COVID 19

Factors 1;{[::1]: Rank
Reduced income 5.56 VI
Transportation problem 4.88 I
Poor supply in selected areas 5635 =N
Non availability of essential items | 6.22 X
Additional cost 5.07 11
Menace to buy certain items 5.84 | VIII
No timely availability 5.85 IX
Inadequate stores (lock of certain 591 M
shops/ stores)
No after sales service 523 1V
No return policy 5.50 V

The major hindering factors during
lockdown are transportation problem,
additional cost, inadequate stores and no
after sales service. Hence, these are ranked
one, two, three and four respectively.

The tolerable factors are no return
policy, reduced income and poor supply in
selected areas. Hence, these are ranked
five, six and seven respectively.

The slightest amount of hindering
factors are menace to buy certain items, no
timely availability.and i’non'-availability of
essential ité’ﬁl@.m : ?:e, these are ranked

eight, nine and ten re ,'pcctivcly.
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Path Analysis:

Path analysis is applied to know
the impact of various factors on difficulties
faced by consumers on buying the items
and factors hindering to buy items during
COVID 19 lockdown period. The analysis
consists of two models — a full model with
all of the possible paths included; a
reduced model which has some of the
paths deleted because they are not
contributing to this model.

The following diagrams display the
reduced model for impact of factors on
difficulties faced by consumers on buying
items and factors hindering to buy during
lockdown. The values shown in the model
arc  significant values of multiple
regression analysis.

Lined arrows show significance of
the factor and dotted arrows show the
insignificance of the factors.

6. Impact of various factors on
difficulties faced in buying
basic and essential during
COVID 19 lockdown

The criteria and predictors shown in
the model are;
(i) Various factors such as income,
family type, family expenses
etc., are taken as criteria and

(i) Factors for difficulties| faced to Buy

are taken as predi oisha

(@)
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Diagram 1 — Impact of factors on difficulties faced in buying houscholds during COVID 19
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on Spending

e
Income is saved
during Covid 19

Spendingisincreased
during Cowid 13

The results of the model are explained

below:

(i) Number of members in the family
influence difficulties faced by
consumers on doing recharges.

(ii) Spending is increased during
COVID 19 have “direct impact

/reT:ﬁargcs and insurance
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7. Impact of various factors on

factors hindering to buy

The criteria and predictors shown in

the model are;

(iii)Various factors such as income,
family type, family expenses
etc., are taken as criteria and

(iv)Factors hindering to bu taken

as predictors. Princypal Ln
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Diagram 2 — Impact of various factors on factors hindering to buy
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The results of the model are (iii)  Institutions provide salary
explained below: have impact on no return
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Findings and Results: e 16% of respondents stated that they

do not have any changes in their
General:

e 38% of respondents are in the age
group of 30-40 years.

e 85% of respondents are females.

e 83% of respondents are post
graduates.

e One-third (33%) of respondents
have income below Rs.10,000.

e 65% of respondents are in nuclear
family.

e 33% of respondents have four
members in their family.

e 35% of respondents have two
children in their family.

e One-third (33%) of respondents

savings before and during lockdown
period.

e More than half of the respondents
agreed that their spending pattern is
increased during COVID 19
lockdown than before.

e Buying fruits, vegetables and non-
vegetables are the prime difficulties
faced by consumers during lockdown.
o Transportation is the major
hindering factor to buy consumable
items during COVID 19 pandemic.

e Number of members in the family

have significant impact on doing

recharges.

spend between Rs.10,000 and e Recharges and insurance payments

Rs.20,000 for their family needs are the main reasons for increase in
.20, 3

e 72% of respondents et get their spending pattern by consumers.

salary from the institution during e The system of nuclear and joint

COVID 19 lockdown period. family have direct impact on reduced

e 90% of institutions provide salary LCOmE.

on monthly basis e Additional cost 1s the most

hindering factor for increase in

Specific: spending the amount  during
lockdown.

e 48% of respondents somehow cope

with their Spendlng durmg COVID 19 Suggesﬁons:
_lockdown. .

2 h

s /{c}“/ f respondents stated that they Bt o 14 & qujz sotelane

// likes to bring the followitg suggestions: =g
.co 1d save little’ blt of their earnings Principa LA
{ ddnng lockdowd penod Islamiah Women's Arts and Sciefice [@!iﬁhﬁ %
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e People find difficult that their
spending is increased compare to
before lockdown. Hence,
Government shall take initiatives
on reducing the cost on basic and
necessary items,

e More delivery methods shall be
arranged for supply of necessities.
Vendors can find the difficulty of
supply and make ease of it.

e Consumers shall be informed of
date and time of opening of stores
so as to avoid intricacy of

availability.
Conclusion:

COVID 19 is a life sucking virus
kills the lives of many human and other
living beings. The lockdown during this
pandemic is another kind of life hack.
People find hard to manage their day-to-
day life. Day-by-day the situation is
worsening all and sundry. The results
show that people find more difficulty in
buying fruits, vegetables and non-
vegetable items, transportation and
additional cost are their major problem in

buying essential items. The paramount

= :

family/g@') 4 and “work from home
; & 4 s
offers;’/lﬁ}ézi hands’of nature to solve

/4

benefits received are spending time with

—

this ’Eﬁi;(iblem. However, it is the
responsibility of the public to safeguard

their life. If they obey the laws and orders
passed by Government then sure the

problem will be resolved in nearing future.
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Online shopping is the process whereby
consumers directly buy goods and services from
sellers in real time, without an intermediary service
over the internet. It is form of E-Commerce. An
online shop, e-shop, e-store, internet shop, web
shop, web store, online store or virtual shop evokes
the physical analogy of buying products or services
in a shopping centre. Today the epoch of COVID
19 lockdown people prefer to online shopping than
traditional shopping due to petrified of pandemic.
Hence, online shopping might influence buyers in
one way or the other. This paper attempts to
analyze the perception about online shopping
during COVID 19 lockdown. The study was made
with a sample size of 150 and the respondents are
chosen from Vaniyambadi town. Likert’s five point
scale was used to analyse the consumer perception
towards online shopping.

Keywords:  Online  shopping,  E-
Commerce, e-shop, e-store, Internet shop,
Web shop, Perception etc.

R A A e e Y O S A ST S A S s
Introduction:

A consumer is no longer bound to a
place for shopping. He can go to any
corner of world for shopping virtually with
the help of Internet. Internet is relatively a
new medium for communication and
information exchange that has become a
part of everyday life. The number of
Internet users are constanily-increasing and
also theffo.-:;l.i o7

\“;;;Qt;fl;éﬁasers. This rapid
& R

increase is fned by tlic;;grovvth in the

a3

use of broad band technology combined
with a change in consumer behaviour. An
online shop, e-shop, e-store, internet shop
web shop, web store, online store or virtual
shop evokes the physical analogy of
buying products or services in a shopping

centre.

During the initial 21-day lockdown
period, e-commerce players like Amazon
and Flipkart were allowed to sell only
essential items and daily use products.
However, even the sale of these were
affected by delayed deliveries and supply
only to selected areas. Red alert and
hotspot vicinities are excluded from this
supply chain. These lockdowns restrictions
have been liberalised in the successive
orders passed by the government. This
made the resecarcher to study about
consumers’ perception towards online

shopping during lockdown period.
Review of Literature:

akwana, globalisation

of compe

Available in on lineat www.issnjournals.com & www.jouralsindia.com

Cubyright @ 2020 - Dr. JK Research Foundation, Chennai, India. All rights reserved.
Title of the Paper: CONSUMER PERCEPTION TOWARDS ONLINE SHOPPING DURING COVID 19
IN VANIYAMBADI TOWN'/ Authors: S. Deepalakshmi* and K. Antony Baskaran**
Pages: 21-30/ Date of Publication: 18/08/2020

RETURN TO
HOME PAGE “

:%ﬁ%t\mqu(’ shave enhanced gg _



The International Manager /ssu: 22:8-9413 (Tnjine) 2248-9405 (Frint)

International Journal of Recent Trends in Management, Commerce, Accountancy,
Economics, Public Administration, Politics, Law and Allied Researches
Peer Reviewed (Refereed) International Journal run by Dr. JK Research Foundation, Chennai, India

consumer awareness and created a
situation where people prefer shopping
online rather than migrating as online
shopping provides quality products as well

as saves time. With the increasing Internet

literacy, the prospects of online marketing

in increasing in India. The largest of these
online retailing corporations are Snapdeal,
Amazon.com and e-bay. Retail success is
no longer all about physical stores. This is
evident because of the increase in retailers
now offering online store interfaces for

consumers.

Rawat, in the era of Internet
technology, wifi services and Smartphone
gadgets, the online promotions tools are
very effective in reaching out to target
audience. They are perceived to be
effective, informative and credible. Online
promotions have the potential to engage
the audience in an impulsive behaviour.
Although, users sometimes find the online
promotions to cause irritability, yet they
are convincing. The beauty of technology
is in the usage of visuals and information.
Companies must exploit this feature of
Internet through the usage of colours
pictures and images of the entire product.
In addition online

to the wvisuals,

promotions can serve an excellent purpose

e e

in descrlgion Ghothi '..'f.nt_ire product and

s of products and services

have the potential to be promoted and to
be sold over the Internet.

Kaushal, with Internet Penetration
improving the country, smart phones
affordable and life

becoming hectic, the way people used to

becoming styles
shop are changing. Also with a huge chunk
of young and working population, Indian
demographics are a delight for e-
commerce retailers. But to gain the trust
and attention of Indian Consumers in this
virtual shopping world there are many
aspects of consumer behaviour which need
to be explored. What exactly the Indian
consumer thinking when he is buying
what are his

online, expectations,

apprehensions, anxietics and phobias
which retailers need to overcome. It is an
Indian online consumer comfortable with
the click of the mouse buying any
improvements or areas which he thinks
need to get addressed any specific part of

online buying which delights him.

Kamalaveni, internet provides vital
platform where sellers and buyers can
come in contact for sale and purchase of
goods and services. Since the internet, has
the ability to reach the consumer’s home,
the distribution channels have started to
ing fo the B2C E-
delivery

assume new m
The

commerce.

converted too elgigppic/delivery; physical
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products are now electronic products
displayed on a website. With options of
paying online through debit and credit
cards, the transaction is purely electronic.
It offers a new environment distinguished
from the ftraditional ways of doing

business.
Objectives of the Study:

1. To find out the preferences of
consumer regarding attributes of

online shopping website.

2. To find out the factors that
influences the consumers to online

shopping.

3. To Kknow the perceptions of the

consumers towards online
shopping.
Research Methodology:

Rescarch design is used for this
study is descriptive design. Descriptive
design includes surveys and fact finding
enquires of different kinds. The researcher
has used simple random sampling for data
collection. Among the total population of
consumers, samples of 150 respondents
were selected in order to relevant

*Sm".ly Primary data
e

information for |

were collecte ¢ help of constructed

£g

o
E
=

questionnai ethod and also used an

21 |
interview schedule. The secondary data
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Factor:
57

collected from books, journals, and from
websites. The study was conducted in the
months of June and July 2020.
Analytical Tools:

Data have been analyzed with the
help of statistical tools. The tools applied

are;

e Percentage Analysis
e Mean and Standard
Deviation

Limitations of the Study:

e The study was conducted only with
the help of 150 respondents. The
results would have been different if

more samples are collected.

e Analysis was subject to response of
online buyers only and not based

on any other criterion.

e The survey was conducted in a part
of Vaniyambadi Town only. Hence
the results from this study may (or)

may not be applied to other areas.

Data Analysis:

Demographic details:

The following table shows the

demographic distribution of respondents.
The respondents have bec:! categorised on

e, marital
status, educational ations,

occupation, and M%}l %%%%Am and Science

anivambad) - 635 752

the basis of their gend

<
N
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Table 1: Demographic Distribution of Respondents

Demographic Details Frequency Percentage

Male 67 45

e Female 83 55
Total 150 100

Below 20 35 23

20-30 75 50

Age 3040 37 25
Above 40 03 02
Total 150 100

. 2 Married 62 41
Marital Status e 28 59
Total 150 100

Up to HSC 08 05

Educational uG 66 44
Qualification PG 69 46
Others 07 05

Total 150 100

Below 10,000 28 19

10,000 — 20,000 48 32

Family Income 20,000 — 30,000 34 23
30,000 — 40,000 23 15

Above 40,000 17 11

Total 150 100

Salaried 66 44

TR e Business 22 15
P Self employed 18 12
Students Rt 29

Total 150 100

Preferable Online Shopping Site

From the
preferable shop
Jabong. \|

A\ C

fall

‘ue-" -

"“\._ \

Table 2: Preferable Online Shopping Site

Particulars Frequency Percentage
Flipkart 32 21
Snapdeal 28 19
Amazon 65 43
Shopclues 18 12

_ Jabong 07 05
= Total 150 100 |

%n s clear that 43% of respondents stated

1% stated Flipkart. Only 5% of responden§g

islamiah Women's Arts and Science Coltege
Vanivambadi - 635 752
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Particulars Frequency Percentage
Books 22 14
Electronic Products (mobile, camera, computer) 55 37
Clothes 35 23
Music, Software 19 13
Food items 19 13
Total 150 100

| = 1
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The table 3 shows that more than one-third
(37%) of respondents buy electronic items
through online. 23% of respondents buy
clothes, 15% of them buy books and equal
Features of Online Shopping:

Table 4: Features of Online Shopping

number of respondents buy music items,

software and food items through online

shopping.

Particulars Frequency Percentage Rank

Design of website 11 07.33 V
Discount offered 35 23.33 1T
Advertisements 24 16 v
Variety 50 3333 1

Value of money 30 20 111

Total 150 100
The table 4 clears that variety is the various  factors influencing  online

main feature to go online shopping, hence
it is ranked one. Followed by discount and
value for money. Hence these are ranked
two and three respectively. Advertisement
the

concentrated features. Therefore these are

and website design are least
ranked as four and five respectively.
Factors Influencing Online Shopping:

The following table shows the

shopping and its mean values. Based on

this ranks are assigned.

[Note: ranks are assigned based on mean
values. Since, Likert’s 5 point scale of strongly
agree, agree, neutral, disagree and strongly
disagree is assigned from I1-5 respondents,
ranks are assigned from lowest mean values to

highest.]

Table 5: Factors Influencing Online Shopping

Copyright @ 2020

Variables Mean IS;taI?da.rd Rank
eviation
Time and Convenience 1.87 0.99 I
Prodsict Attributes 2.22 0.94 1
e
Stiptjation 2.85 111 v
ffan/
| Acdessibility 212 1.06 1 prncpat’ \O
i‘Su;;erﬂuous 247 1.17 19l¥miah Women's Arts and Smfmg Colieze
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The mean score of time and
convenience is found to be lower than the
other factors. This indicates that time and
convenience is the most influencing factor
for shopping online. The mediocre factors
are accessibility and product attributes.
The least

influencing  factors are

1. Time and Convenience:

superfluous and stipulation. The level of
standard deviation is also upto acceptable

limit.

The following table shows
individual factors and its influencing

variables.

Table 6: Time and Convenience Factor Influencing Online Shopping

Variables

Variety of Brands available

Timely Delivery

Saves Time

Convenience to Shop

Privacy in Shopping

Easy to Shop

Product Information

Meats Standard
Deviation

L.79 0.97

2.13 1.07

1.71 0.97

1.86 0.95

1.95 1.08

1.74 1.02

1.94 0.95

Total 1.87 0.99

The mean value of time and convenience
factor is 1.87. The variables in this factor

are upto the average value. This indicates

2. Product Attributes:

that online shoppers are ‘contentment and
amenity seekers’. The main purpose of
going online during lockdown is online

shopping saves the time of consumers.

Table 7: Product Attributes Factor Influencing Online Shopping

Variables Mean gg‘;:;;:
Reasonable Price 2.06 0.76
Discounts & Offers 2.28 0.88
Review Options 2.52 1.03
Brand Images 2:13 0.87
Quality of Products 2.26 1.01
Product’s Physical Appearance 2,29 0.97 \ /
Better Package 1.97 0.98
R Total | 2.22 0.94
/ *% = Princtpal r~
£ Islamiah Women's Arts and Science © ﬁ@;
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The mean value of product attributes is
2.22. The mean values of the variables in
this factor are upto the overall mean. This
shows that online shoppers are ‘excellence

3. Stipulation:

5.7

seekers’ seeking quality and worth on their
purchase. Consumers are highly influenced
by the packaging system followed in

online shopping.

Table 8: Stipulation Factor Influencing Online Shopping

Variables

Customer Care Service

Easy Return Policy

Guarantee/ Warrantee

Insurance in Transit

Friends & Relatives Referral

Total

Mett | povaion
2.83 1.09
3.12 115
2.70 1.05
3.14 1.13
2.44 0.99
2.85 111

The mean value of stipulation factor is
2.85. The mean values of the variables in

this factor are also in acceptable limit. This

seekers’ looking for value added benefits
from their shopping. Consumers prefer to

shop online during lockdown by friends

clears that online shoppers are ‘value and relatives referral.
4. Accessibility:
Table 9: Accessibility Factor Influencing Online Shopping
Variables Mean Sta:-lds!rd
Deviation
Secured Payment 2.02 0.92
Any time Shopping (24x7) 1.74 0.96
Not available in Local Stores 2.30 117
Trust Worthiness 2.42 1.04
Total 2,12 1.06

that online shoppers are ‘reliable seekers’

The mean value of this factor is 2.12. The i :
concentrating on security and trust worthy

mean values of all variables in this factor : :
on their purchase during lockdown period.

are upto the overall mean. This indicates

5. Superfluous:
Table 10: Superfluous Factor Influencing Online Shopping

: = Vanables Mean gtm}difrd

=] eviation

%ﬁcﬁ’vew Carges 243 1.22
(/'3 Charges @ 2.50 1.12 =
. K Total | 247 L. 19lamiah Women's Arts and Science Loy’
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The mean value of this factor is 2.47. The

mean values of all variables are upto the
overall mean value. This shows that online
shoppers consider the amount of money
spent on their purchase. Since, getting
income is a difficulty during COVID 19
lockdown consumers think more to spend.
Findings:

e Nearly half (43%) of respondents
prefer to shop online through
Amazon shopping site.

e 37% of respondents buy electronic

items through online

shopping
sites.

e Variety is the main feature to go
online shopping.

e Time and convenience is the most
influencing factor for shopping
online.

e Time factor, easy to shop at global
level, reasonable price, better

package and any time shopping are
the most influencing variables for
preferring online shopping during
lockdown period.

Suggestions:

e Since, safety is the main factor
during COVID 19 lockdown online
shopping sites should ,qureforc
continue 1o contubute

meaningfully ﬁ thls\b‘atﬂc by

bringing products that ¢ lgstlmers

need at the1r doorsteps it .,ga({dltlon

o

to sustained, intense focus on
ensuring safe supply chain to
maximise resources on ground.

e Income is the limiting factor during
lockdown, consequently spending
may also be affected. Hence, online
shopping sites may put forward

offers and discounts on essential

items to attract more consumers.
Conclusion:

The study was attempted to
determine consumers’ perception towards
online shopping. It is concluded that
consumers are more influenced by many
factors regarding time and convenience,
ease of accessibility and product attributes.
This is really a good thing for business and
has to be capitalized quickly as possible.
Allowing e-commerce to fully resume
operations is a proactive decision that the
government has taken which helps
consumers buying on non-essential goods
that the merchants who suddenly stop their

operations get back on track.
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