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ABSTRACT

Intuitionistic fuzzy graph is a highly growing research area dealing with real life applications. In this paper, we introduced the concept of
interval valued intuitionistic fuzzy graphs and defined Bi-Magic labeling of interval valued intuitionistic fuzzy graphs. Here, we discussed the
significance of Bi-Magic labeling in interval-valued intuitionistic fuzzy graphs. We also analyzed some of the properties and structures and
implemented them in the operations of interval-valued intuitionistic fuzzy Bi-Magic labeling graphs. We have also investigated the existence
of some bounds over the size and shape of the interval-valued intuitionistic fuzzy graphs based on d-neighborhood and confined the

membership values of the vertices and edges of them.
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1. Introduction

Graph theory has established its significance in many realtime
problems.Recent applications in graph theory is quite
interesting and analyzing in many fields. It has got numerous
applications in Operations Research, System analyss,
Network routing, Transportation and many more. To analyse
any complete information, we make intensive use of graphs
and their properties. For working on partial information or
incomplete information or to handle the systems containing
the elements of uncertainty, we understand that fuzzylogic and
its involvement in graph theory is applied. In 1975, Rosenfeld
[15] discussed the concept of fuzzy graphs whose ideas are
implemented by Kauffman [11] in 1973. The fuzzy relation
between fuzzy sets were also considered by Rosenfeld who
developed the structure of fuzzy graphs, obtaining various
analogous results of several graph theoretical concepts.
Bhattacharya gave some remarks of fuzzy graphs. The
complement of fuzzy graphs was introduced by Mordeson
[12]. Atanassov introduced the concept of intuitionistic fuzzy
relation and intuitionistic fuzzy graphs [7,8, 26, 27]. Taebi
and Rashmanlou [28] studied the properties of isomorphism
and complement of interva - vaued fuzzy graphs.
Rashmanlou et al., defined the complete interval-valued fuzzy
graphs and Intuitionistic fuzzy with categorical properties,
some properties of highly irregular interval — valued fuzzy
graphs , more results on highly irregular bipolar fuzzy graphs
and antipodal interval valued fuzzy graphs [16-21]. Samanta
and Pa defined fuzzy k-competition and p-competition
graphs, introduced fuzzy tolerance graphs, bipolar fuzzy
hypergraphs and investigated severa properties on them [22-
25]. K.Ameena Bibi and M.Devi studied about the concepts of
Bi-Magic labeling on Interval-valued fuzzy graphs. In this
article, we define the interval-valued intuitionistic fuzzy
graph(IVIFG) and analyses its labeling properties. We

implement the ideas of Bi-Magic labeling to IVIFG and
defined some structures of IVIFG. We aso discussed some
properties of IVIFS and found the lower and upper bounds
based on &-neighborhood. For other notations and
terminologiesin this paper, refer to [5,9,14].

2. Preliminaries:

In this section we introduced some definitions which are
essential for the subsequent sections.

Definition 2.1

By an interval valued fuzzy graph of a graph G, we mean a
pair G'=(A,B) where A = [ug, ut] is an interval valued fuzzy
sstonVand B = [pg,yg] is an interval valued fuzzy relation

on Esuchthat pg(xy) < min (g (x), ue(¥))
p (xy) < min (ug (x), ug () for dl x,y € E.

Definition 2.2

A fuzzy labeling graph admits Bi-magic labeling if the sum of
membership values of vertices and edges incident at the
vertices are k; and k, where k; and k, are constants.

A fuzzy labeling graph which admits a Bi-magic labeling is
called a Fuzzy Bi-magic graph.

Definition 2.3

A graph G'=(A,B) is said to be an interval valued fuzzy graph
if y;,y;,gg,yg € [0,1] are distinct for al vertices and edges
where pg and pg are al the lower limits of the interval
membership of vertices and edges and uj and y}; are the

upper limits of the interval membership values of vertices and
edges respectively.
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Definition 2.4

By an interval-valued intuitionistic fuzzy graph of a graph G
e mean, apair G’ =(A,B) where A= [(ug, u3), (¥a, ¥a)land
ug:VxV—[0,1] and y5:V x V - [0,1] are bijectivessuch
that membership and non-membership values of vertices and

edges are distinct and pug uv < min pg U ,{g vV and

Yp UV S max yp u ¥, v and0< puguv +yguv <1

for every(u,v) € E(G).

Definition: 2.5

An Intuitionistic Fuzzy Labeling Graph (IFLG) is said to be an
Intuitionistic Fuzzy Bi-magic Labeling (IFBL) if the degree of
membership values of vertices and edges

{ug(u) +up uv + pg(v)} incident at the vertices are k; and
k> and the degree of non- membership values of vertices and
edges { yu(u) +yg uv + y,(v)} incident at the vertices are
[; and I, where Kk, ko, 1; and I, are constants and denoted by
Bmy(G)whereBmy G = Bm, G ,Bmy, G .

Definition 2.6

A graphG = (A,B) is said to bean interval-valued intuitionistic
fuzzy labeling graph, if (ug,us, Mg HE) € [0, and
(Ya»¥a, Y5 yg) € [0,1] are al ditinct for each of the vertices
and edges , where ug, ¥, are the lower limits of an Interva
valued Intuitionistic fuzzy membership and non-membership
value of vertices and ug, ¥4 are the upper limit of an Interval
valued Intuitionistic fuzzy membership and non-membership
value of vertices. Similarly , ué,y{; ,pg,, y-g are the lower and
upper limits of an Interval valued Intuitionistic fuzzy
membership and non-membership value of edges.

Definition 2.7

Aninterval [p- 6, u+ 6] is said to be ad-neighbourhood of

any membership and non-membership value for any

& satisfying the following conditions.

()6 = min{u, vi ,¥y Vi ,He €ij . Ve €ij }

(i) 6 < 1-max{uy vi ,¥v Vi ,He €ij ,Ve €ij }

(i) 6=<d(ux,pny)Where d(u x ,py)=lp x - u)l

and
§<d(y x,y y)Where  d(y x,¥yy)=ly x -
y(y)] where ux,puy andy x ,yy ae the
membership and non-membership values of vertices
or edges.

(iv) M+ < 1 and m-d = 0

max{uy Vi ¥y Vi, He €ij ,Ye € }and
m=min{u, vi , ¥y Vi, He €ij Ve €ij }-

where M=

Proposition 2.8.[14] Any intuitionistic fuzzy graph can be
converted into interval-valued intuitionistic fuzzylabeling
graph.

Pr oof:

We know that intuitionistic fuzzy graph is not an intuitionistic
fuzzy labeling graph. Thus for labelingany intuitionistic fuzzy
graph we consider the interval-valued intuitionistic
membership values of all vertices and edges in such away that
the graph obtained is labeled.

For this, we take the d-neighborhood corresponding to each
vertex and edge. Here we claim that it gives anintuitionistic
interval-valued labeling graph. For any intuitionistic fuzzy
graph, there are only three possihilities:

Q) All the vertices and edges have the same
membership and non-membershipval ues.
(i) Few vertices and edges will have the same

membership and non-membership values.
(iii) All the vertices and edges have the distinct
membership and non-membership values.
Case (i):

If al the vertices and edges have the same membershipand
non-membership values, then the sum of the number of
vertices and edges is n. Then we take n distinct 0o-
neighborhood as defined above, assigned to all the vertices
and edges. So that we get an interval-valued intuitionistic
fuzzy labeling graph.

Case (ii):

If only few vertices and edges have the same membership and
non-membership values, then we first make a list of al the
membership values corresponding to the vertices or edges,
then we take a set of non-membership values and assign one
neighborhood & = &, forthem and strike off those values which
are repeated. Again we take another set of membership values
from theremaining elements of the list and assign another
neighborhood 6 = 6, to them and again we strike off the
repetitive values from the list. Continue this process till the
last repetitive element in the list is removed .Thus
corresponding toeach &;, i = 1, 2,... we obtained distinct 6-
neighborhoodinterval, assigning it to the corresponding
vertices andedges, arriving at an interval-valued intuitionistic
fuzzy graph satisfying the condition of interval-
valuedintuitionistic fuzzy labeling.

Case(iii):
If al the vertices and edges have the distinct membership and
non-membership values, then there will be only one 4 and we

get distinct 6-neighborhood corresponding toeach vertexand
edge.

Hencein each case, we found that an intuitionistic fuzzy graph
could be converted into an interval-valued intuitionistic
fuzzylabeling graph.

3. Interval valued Intuitionistic Fuzzy Bi-Magic
labeling graph:
Definition 3.1

An interval valued Intuitionistic Fuzzy labeling graph is said
to be an interval valued Intuitionistic fuzzy Bi-Magic graph if
the sum of lower membership and non-membership values

25|Page
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(ie)., (ua x + Ugxy +ugy) ad (yg x + 7y xy +
Yo ¥ Jrespectively of vertices and edges incident at the
vertices are the constants k, and |4.

Similarly, if the sum of upper membership and non-
membership values (ie).,(ugx x + p;, xy +uby) and
Example 3.2

V2 <0.04,0.4> <0.02,0.2> 3= 0.05,0.5>

Figurel

Intuitionistic Fuzzy Bi-Magic graph

In this example, we obtained an interval valued intuitionistic
fuzzy Bi-Magic labeling for a cycle graph with three vertices
and three edges givenin Fig.1.

In this graph,

Hg X + pg Xy + Mgy = 0137 and 0.107 =Bm, G for
dlviandv;  pg x + U xy +pgy = 0143 and
0.113=Bm,; G for al v; and v;

Ya X +¥g Xy +Vg ¥y =137and 1.07 = Bm, G for dl
v; and v;

Yo X +¥5 xy + Vs ¥y =143 and 1.13= Bm;(G) for all
v; and v;.

Therefore the above cycle graph admits fuzzy Bi-Magic
labeling.

Theorem: 3.3

Every Intuitionistic fuzzy Bi-Magic graph can be converted
into an Interval valued Intuitionistic fuzzy Bi-Magic graph.

Pr oof:

In Intuitionistic fuzzy Bi-Magic graph, all the vertices and
edges are assignedwiththe distinct membership and non-
membership values. Let the membership and non-membership
value of vertices are uq v; , ¥o v; and edges are ug e;; ,
¥p eij Which areincident with the vertices v; and v;. Let the
sum of membership and non-membership values for each pair
of vertices and corresponding edges are k;, k, and Iy,l,
respectively.

(i®)., Ha(vs) +up eij + pa(vy) =kiandk,

Ya(v) +vg €ij + Ya(vi) =liandl,.

Then we choose any & which satisfy the conditions in (2.7).

Now replace the membership and non-membership values of
each vertex with

<(0.039,0u41),
(0.39,0.41)>

(ya x + y'g xy + ys y ) respectively of vertices and edges
incident at the vertices are the constants k, and |,.

This is denoted by
Bm; G ,Bm,; G ,Bm;, G ,Bm;(G) .

Bm,(G)=

<(0.059,0.061),(0.59,0.61)>

<{0.019,0.021),
{0.19,0.21)>

V3
<{0.049,0.051),<0.49,0.51)>

Interval valed Intuitionistic Fuzzy
Bi-Magic graph

lg vi - 6,1q vi + Slandlyg v; - 6,y vi + 6| and each
edge by Hp ejj — 6,#5 e + 6 and Yg €ij ~
6,]{5 €ij + 4.

As Intuitionigtic fuzzy Bi-Magic labeling admits al the
distinct membership and non-membership values for each
vertex and edge. we choose 3 ,satisfying all the conditions in
(2.7), we adways get digoint intervals because intervals are
symmetric about . In this way, the obtained graph becomes
an Interval valued Intuitionistic fuzzy Bi-Magic graph.

Theorem 3.4

Every cycle graph with odd number of vertices isalways an
interval-valued intuitionistic fuzzy Bi-magic graph.

Proof

Lete G be a cycle with odd number of vertices.
Letvy, vy, v3, ... vy and vy V3, v2v3, ... v, v; be the vertices and
edges of C,. Let & [0,1] such that one can choose §; =
0.001 and &, = 0.01 for lower and upper limit respectively
for n = 3 and we can choose §; = 0.0001 and &, = 0.001 for
lower and upper limit respectively for n> 4 and the
membership intervals are defined as follows:

H.E Vzi = 2?'1_4_562_61 Al<i<

n-—1
H.E Vzi :22?'1_4_1:62_61 I < 2

n-3
H.:I' Vzi = 2?'1“4“562"’ 61 Al<i< 2
" . o o n-1
Hog Va; = 22n-4-1 6;+ 6 < >
He Vaj—1 = Max ug vy /1< i< _ - id; forl
. o n+1l
i<
2
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+ . _ + . . _1 _
Ha Vai-i = Max ug vy /1< i< i5, forl
. o n+1l
i<
2
Hg Vi, Uy =§Maxu; v;/l<i<sn
Hf V1, Vn :EMaxlu; v; /1< i<n

Hg Vn-is1,Vn-i = Hg Vi, Vp — 162 forl<sisn-1

Hf Vn-i+1:Vn-i = Hf V1, Vp — 082 forl<sisn-1

Similarly, we can choose §; = 0.01 and §, = 0.1 for
lower and upper limit respectively for n= 3 and we can
choose §; = 0.001 and &, = 0.01 for lower and upper limits
respectively for n > 4 and the non-membership intervals are
defined as follows:

n-3
Ya Voi = 2n—4-1 8- &4 A<i< >
n-1
}‘a- Uz :22?‘1_4_£62_61 I < 2
n-3
Yo V2i = 2n-4-1i 6+ &, l<is< 5
1 . o o n-1
Ya Voi = 22n—-4-1 82+ 6 1< >
n-1
Ya Vi2i-1i = Max yg vy /1S£ST -i6, forl
. o n+1l
i<
2
,_n-1
Y& vyi-1 = Max yy vy /1S£ST -i6, forl
. o n+1l
i<
2

Y5 Vi)Vn :EMax Ya Vi /l<is<n

Y5 Vi, Vn %Max]fg v, /l<i<n.

¥g Vn-i+1:Vn-i = Vg Vi,Vn ~ 162 forl<sisn-1
Y5 Vn-i+1:Vn-i = Vg Vi,Vn — 082 forl<si<sn-1
Here, we investigated the results for an interval valued
Intuitionistic fuzzy Bi-Magic cycle for n=7.
Case (i) :foriiseven
Then i=2z for any positive integer z
For each edge v;, v;44
Bmy C; = pg vi + pup(ViVis1) * Ha Vies

=pg Vaz + H(Vaz Vaze1) + Ha Vazss

:%Maxu; vi /1< i< n+Max pg vy /1<
. n-1
ts ot

n—552—§;.

If i=2z for any positive integer z, z < nl

2
Bmy, C; = pg Vaz + Hg(Vaz Vaze1) + Ha Vazar

%Max Ha Vi /[l i< n+Max ug vy /
1<is™ly
2

3n- 12 62_ 6].
Bmy C; = ug Vo, + Ug(Vaz Vazsn) + Ha Vazis

=l2Max Ut vi /1< isn+Max pul vy /1<
. n-1
b=
n-5 62 + 61.
If i=2z for any positiveinteger z, z <

+

n-1
2
+ — + + +
Bmy C; = pg Vvaz + Hg(Vaz Vaze1) + Ha Vazer
1 ;
=< Max pg v; /1< i< n+Max pg vy /1<

. n-=1

R
3n- 12 62"' 61.
Similarly,
Bmy C; = %Max Yo Vi /l< i< n+Max y, vy /1<
. n-1
et
n—562—§;.

n=1

If i=2z for any positiveinteger z, z < 5

Bmy C; = %Max Yo i/l i< n+Max y, vy /1<

-1

t=g
3n- 12 62_ 6].
Bmy C; = leax Yo vi /1< i< n+Max yg vy /1<
. n-1
ts ot
n—5§2+ 6].
If i=2z for any positiveinteger z, z < nT-I
Bmy C; = leax Yo vi /1< isn+Max yi vy /1<
. n-1
il R
3n- 12 62"' 6].

Case (ii): foriisodd
Then i=2z+1 for any positive integer z
For each edge v;, v;44
Bmy C; = py Vazer + pp(Vi12z Vazez) + Ha Vazse2

=%Max;t; vi/l<sisn+Max pg vy /1< i<

Lk

n-5 62_ 61.

Bm, C; = %Max He Vi /1< i< n+Max pg vy /1<

= ‘

-1

i< — +
1=

3n- 12 6, - &;for z<

Bmy C; = leax Ut vi /1< isn+Max pul vy /1<

P n=1
< — +
L= P

n-5 62"' 61.

+ — + + +
Bmy C; = pg Vaz + Hg(Vaz Vaze1) + Ha Vazar

27|Page
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=X i ph v /1< i< n+Max pl vy /1< It_is not always true for an even cycle beca_\use When we app!y

- Z this process for an even cycle, some vertices receive certain

is—+ such interval for the membership and non- membership values
which violate the condition of Bi-magic labeling on them.

3n- 12 &, + &for z< =2
. Theorem: 3.5
Similarly, we can prove the result for the non-membership Bi-

Magic values Bm; C; and Bm}’:(C;-) for the cycle graph C. For any n = 4, an Intuitionistic fuzzy labeled Star graph S, , is

always an Interval valued Intuitionistic fuzzy Bi-Magic graph.
Hence from the above cases we can say that the odd cycle is
always an interval-valued intuitionistic fuzzy Bi-magic graph.
Proof:

[{.069..071).
(.69,.71)]
A

(-89, 091, [{.l‘}il.d’,'."(‘}.'—'x‘l]

(-89,.91)] A-19,.51)]
[l.lés..s} Yhe..6) U e
[(.DT".I,:_DR‘l}, 1{.059,.061).
{.79,.81)) (-59,.61)]
Figure 2 Intuitionistic Fuzzy Star and Cormresponding Interval
wvalucd Intultlonlstlc Fuzzy star graph
Let Si, be the Star graph with v,uy, up, .. uy 8  pg v,u; = Max pg v ,puf u, - Min pg v pug w
vertices and vuy, vuy, ..., vu, asedges. +68 fori=2
Let & [0,1] such that one can choose §; = 0.001 " N N N N
and &, = 0.01 for lower and upper limits respectively for ~ Hg vius = Max pg v,y us B Min pg v ,pHa U3
n = 4 and the membership intervals are defined as follows: +28;+ 6y fori=3
- (w;
Ug V = &nl)_ n+168 forl<isn Hp vup = Max py v opy wp - Min pg vo,pug
+ 35; +
— 7
Uy v =Z—““T(Iu‘)— n+168 forl<is<n. for 4sism
Similarly, we can choose 4; = 0.01 and &, = 0.1 for the
uou; = 2n+ 1l —id,- 6 fori= 123 lower and upper limit respectively for n> 4and define the
non-membership intervalsin the similar manner.
pEw; = 2m+ 1 - i, + 6 fori= 1,23 Then the constants for the membership values are k; and k;
and for the non-membership values are I; and | ,for the Interval
e Ui = 2n+1 —i-16- 6 ford<isn valued intuitionistic fuzzy Bi-Magic labelings. These
congtants are defined as follows:
Uy u; = 2n+1 -0 -168,+6 for4d<is<n
Tofind ky and I;:
g Uy = Max u, v i wy — Min u, v i, u ) .
Hg 1 Hg Hg U e Hg Hg U Case() fori=1
-286,-68; fori=1 o N . .
Bmy Sin = g v + pg(viug) + pg wy
Hg v,u; = Max pg v pg uz — Min ug v g uz = Z@— n+ld/l<isn +
-6 fori=2 Max pg v ,pg Uy — Min pug v ,ug uy - n+ 3 8+
(2n- 1),
WG vuz = Max pg v pg uz — Min pg v ug ug

+28;,-8; fori=3 Bmj Sin = pg v+ pp(viug) + pg u

S SHD g s/1sisa +
Wp v = Max ug v pg w - Min g v g u : /1< i<

+ 38, - 6 Max pl v ,puy vy - Minph v, puhuy - n-16+
for 4<i<n (2n - 1)6, N o N N
Bm,, Sl,n =Va v tyg(viug) + va w
Hg vouy = Max p v oph wg — Min g ovoud =y B nr16/1<isn +
=25+ 6; fori=1 Max yz v ¥4 Uy - Minyg; v,y uy — n+3 6+
(2?’1_1)62
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Bmy Sin = Va v +¥s(vow) + va u
+ A
:z%— n+16/l<i<n +

Max y; v ,Va U
(2n- 1)6,

-Minys v.,¥a uy - n—-16+

Case(ii) for i=2
Bmy Sin = pa v * pp(v uz) + pe Uz
=z@— n+1l68/l<isn +

Max pg v Hg Uy — Min g v , iy Uz
2?’162

?'1+3i§1+

Bmf Sin = uh v+ ub) + a1

+ A
:z@— n+16/1<i<n +

Max py v ,puf v - Minph v ,uh uz - n-168+
2nd,
Bmy Sy, =32 pr14/1<isn +

Yy “1n n 1
Max ¥4 v ¥g Uz - Min yg v ¥g Uz n+ 3 §; +
2nd,

B + — }"t;(uf)_ f
my Si,n—Z—n n+16/1<is<n +

Max y3 v ,yg uz - Minys v .,yg uz — n- 16+
2?’162

Case (iii) for i=3
Bmy Sin = g v + pug(v,u3) + g U3
=yt e 16 /1<isn +
Max pg v ,Ug U3 — Min ugp v Uz uz — 26+ (2n+
1)4,
Bmy Sin = g v + pp(v,uz) + pg us
=SB pys/1sisa 4

Max pt v ,put uz - Min ul v pl uz - 26+ (2n+
1)é;

Bmy Sip =3 - ne15/1<isn +

Max yg v Vg U3 — Miny; v yqg uz - 26;+ (2n+
1)4;
B + — }"t;(uf)_ f
my Si,n—Z—n n+16/1<is<n +
Max ¥4 v Vg uz — Minys v ya uz - 26;+ (2n+

1)4,
Tofind k, and 1,:

Case(iv) for 4<i<n
Bmy Sin = Mg v + pug(v,u) + o U
=My s/1<isn +
Max pg v \pg Ui — Min g v, jg u;

26, + 104,

Bmy Sin = pa v + pp(v,w) + pg

+ R
=z@— n+1é8/l<is<sn +

Max pg v ,pg i — Minpg v pg w +
261+1_062

Bm; Sy, = z@— n+1lé8/l<isn +

Max ¥4 v ,¥g W — Minyg v,y u — 26,+ 106;

. _ < Yaw) y
Bmy Sin = ZT— n+16/1<is<n +
Max y3 v ,yg wy - Minyg v ,yg w + 26, + 1065,
Hence from the above cases we can say that the Star graph is
always an interval-valued intuitionistic fuzzy Bi-magic graph.

Theorem 3.6

In an interval-valued intuitionistic fuzzy Bi-Magic graph , the
interval membership and non- membership vaues are
mutually inclusive.

Pr oof:

The Intuitionistic fuzzy labeled graph assigns some
membership and non- membership values for its vertices and
edges which preserves bijective mapping. Then we can find
some & which can be added to the corresponding vertices and
edges. Hence, we obtained the Bi-Magic sum for each pair of
vertices and related edges. That Bi-Magic sum is taken as the
upper limits for the interval. To get the lower limits of the
interval, we just multiply all the obtained upper limits by 0.1.

Continuing this process, we find that the interval-valued
intuitionistic fuzzy graph satisfies the conditions of Bi-Magic
labeling. But the resultant interval need not be mutually
digoint as we choose the length of the interval as
arbitraryselection.

Proposition 3.7

A Path graph (4 < n < 5) with an Intuitionistic fuzzy labeling
of vertices and edges can be transformed into an interval-
valued intuitionistic fuzzy Bi-Magic graph.

Proof:

In a Path graph (4 < n <5), for vertex v, and edge v,v; , we
allocate 8=0.02 for the membership and non-membership
values and for the rest of the vertices and edges of
membership and non-membershipvalues, we allocate 6=0.01.

Adding these values of & to the corresponding
vertices and edges, we obtained two constant values that are
assumed as an upper limit for the interval.

(i9). 1 vi + pf(viv) + pk vy =kandk,

Ya vi +vg(viv)+yg v; = Ip and I for all
vipvp V and on multiplying al the upper limits by
0.1, we get

e v + (i) + ug v =kiandkp
Ya Vi +vg(viv) + ¥e v; =1 and I for
al v, v;  V which satisfy the conditions of an interval-valued

intuitionistic fuzzy Bi-Magic graph (The length of the interval
is chosen arbitrarily).
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Example 3.8
<< _ ¥, B> =.5,.6>= <G, . = <, S
=t - Pt :
W << _ 1, 2> Wz <. 2 _I>= W= =.3,.4> W

<(.OF2,..F2), =(.051,.51),
(-@82.82)> (061, .61)=

<{.061,061),
(-OF1, . F1)>

<{.041,.41),
_(-051,051)=

1 <(.012,.12), w2 <{.021,.21),
(.022,.22)> L031,.31)>

Figure 3

w2z = (.031,.31). s
(.041,.41)=

Intuitionistic Fuzzy Bi-Magic graph and corresponding Interval valued

Intuitionistic Bi-Magic fuzzy graph

Consider the Path P, with intuitionistic fuzzy labeling
which is not Bi-Magic. Assign $=0.02 for vertex v; and edge
v, V2 and assign 8=0.01 for the rest of the vertices and edges.

Then we obtain,

Ha vy + pp(vy,vp) + pg v, = 135

te vi + ug(vyv) + pg vy = 1.33 for i=2,3,4 and
j=34.

Ye v * V(v + ¥d va =165

Ya vi +vg(vivy)+ vg v; = 1.63 for i=2,3,4 and
j=34

This is a Bi-Magic labeling satisfying the conditions
of interval-valued intuitionistic fuzzy graph.

Now, on multiplying all the upper limits by 0.1, we
get the interval-valued intuitionistic fuzzy Bi-Magic graph,
thus obtaining the lower limits of the membership and non-
membership degrees.

Conclusion

In this Paper, we introduced the concept of an
Interval valued intuitionistic fuzzy Bi-Magic labeling. Interval
valued Intuitionistic fuzzy Bi-Magic labeling for Cycle ,Star
and Path graphs have been discussed. The upper and lower
limits of the membership and non-membership values are
attained for this new type of |abeling.

We further extended this study on some more special
classes of graphs.
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