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In this research paper, distinct concept of edge regular intuitionistic fuzzy m-polar graph are introduced. In that we describe
some properties of edge regular, totally edge regular, regular, partially edge regular, full edge regular intuitionistic fuzzy
m-polar graph respectively. We discuss the relationship between degree of a vertex and degree of an edge in intuitionistic
fuzzy m-polar graph. Also dispute an application of intuitionistic fuzzy m-polar graph in a real life problem.
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1. Introduction

In 1965 Zadeh' introduced the notion of fuzzy subset of a
set. In 1994, Zhang? generalized the idea of a fuzzy set and
gave the concept of bipolar fuzzy set on a given set X as a
map which associates each element of X to a real number
in the interval from -1, 1. In 2014, Chen? introduced the
concept of bipolar fuzzy set map as an extension of bipolar
fuzzy sets. In 1983 Attanassov* introduced the concept of
Intuitionistic Fuzzy (IF) relations and Intuitionistic Fuzzy
Graphs (IFGs). After that K. Sankar and D. Ezhilmaran®,
have studied bipolar intuitionistic fuzzy graph and some
of its properties in 2015, it contains both membership and
non-membership function by using the interval from -1, 1
and also introduced the concept on m-polar Intuitionistic
Fuzzy Graph (IFG) in 2018. Akram, Dudek and Waseen®
initiated the idea of regular, edge regular, totally edge regu-
lar, partially and full edge regular m-polar fuzzy graph. In
this research paper, we introduced instinct concept of edge
regular intuitionistic fuzzy m-polar graph. We describe
some useful properties of edge regular, totally edge regular,
regular, partially edge regular, full edge regular intuitionis-
tic fuzzy m-polar graph.

*Author for correspondence

2. Intuitionistic Fuzzy m-Polar
Edge Regular Graph

Definition 2.1 Anm-polar intuitionistic fuzzy set on a set
X is a pair of mapping . ¥:X — [0,1]™, u gives the mem-
bership values and ¥ gives a non-membership values for
allx e X,

Definition 2.2%: An m-polar intuitionistic fuzzy graph
of a graph G¢* = [V.E] is an ordered triple & = [V. 4 E]
where A=lug v)& B = luz vsl va va are
m-polar membership and m-polar non-membership
function from ¥V — [0,1]™ and 3.7z are m-polar mem-
bership and m-polar non-membership function from
E —=[0,1]™ such that wzlev] €u.(x) Ay,(3) in the
sense that ;= pgley) = (g = py(e)dAlp; = py(v)) and
yg e, v) = va(ed vy () where g = [0,1]™ — [0,1] is the

it projection mapping.
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Definition 2.3: Consider & = [V, w. tw,;] be an intuitionis-
tic fuzzy m-polar graph and let na € L be an edge in G.
Then the degree of an edge na € L is defined as
ld,,,, (2. dy, ()] = [a,,,(n).dy, (] + [d,,, (@).dy, @] - 2[ps o g, (00, s © 7, ()]
If each edge in & has the same degree
(61,830 G (A1, 45,...4,)] then & is called an
Intuitionistic Fuzzy m-polar Edge Regular Graph.
Example 2.1: Consider a graph G* = (N, L) such that
N=0r ro.LLL L= [y L ITL Ty

& ¥ ¥i r Iy
poepy, |01 |02 0.1 0.3
T 0.3 0.3 0.3 0.5

CYT 0.5 0.4 0.6 0.4

LR 0.2 0.1 0.2 0.2

P2 o ¥y 0.4 0.3 0.4 0.4

5 ¥, 0.3 0.3 0.2 0.3

[(0.1,03,05),(0.2,0.4,03))y [(0-1.0.3.0.4).(02,0403)] 105 03 0.4),(0.0,03,03)]

[(0.1,0.3,0.4),{0.2,04,0.3)] [(0.1,0.3,0.4), (0.2,0.4,0.3)]

[10:2,0.5,0.0), (02,04, 030y |0 G000 00 00y Fl(01,03,06),(0:2,04,02)]

Figure 2.1. Intuitionistic Fuzzy 3-polar Edge Regular Graph.

ey ¥y ¥ IT, Ty

LN 0.1 0.1 0.1 0.1

1

Pa ® by, 0.3 0.3 0.3 0.3

Pz © lhy, 0.4 0.4 0.4 0.4

By oV, 0.2 0.2 0.2 0.2

prove, |04 |04 |04 |04

® Vo, 0.3 0.3 0.3 0.3

By the Figure 2.1 using direct computations, we've

[d,().d, 6] =[0.2.0.6,0.8), (0.4,0.8,0.6)]

4, (i) d, ()] = [(0.2,0.6,0.8), (0.4,0.8,0.6)]
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4, (0. dy,, (0]
= [(0.2,0.6,0.8),(0.4,0.8,0.6)][d, (T,).d,, (T,)]

= [(0.2,0.6,0.8), (0.4,0.8,0.6]]

To find the degree of an each edge intuitionistic fuzzy

dy, vy, ()] = [00.2,06,0.8),(0.4,0.8,0.6)]

[, 0:D).d,, (D] = [(0.2,0.6,0.8), (0.4,0.8,0.6)]
[, (TT)).d,, (TT))]| = [(0.2,0.6,0.8), (0.4, 0.8, 0.6)]

d_umiliflj’:],d;r.mi{f'j_]’:]] =[(0.2,0.6,0.8), (0.4,0.8 0.6)]

Hence, the degree of an each edge in G = [uy,. ¥y, ]
is same, therefore G is said to be an Intuitionistic Fuzzy
m-polar Edge Regular Graph.

Definition 2.4: Let G =[N, w. @] be an intuitionistic
fuzzy m-polar graph and let na & L be an edge in &. Then

the total degree of an edge na € L is defined as

[(0.1,0.2,0.3),
[(0.1,0.4,0.3), T, (0.4,0.5,0.6)) 4[(0.2,0.2,0.4),
(0.4,0.2,0.6)) (0.3,0.5,0.1)]
% ST

71[(0.3,0.5,0.2),
(0.5,0.7,0.2)]

Figure 2.2. Intuitionistic Fuzzy 3-polar Totally Edge Regular
Graph.

ltd,, (nd. td, (n2)] = [d,, (na)d,, (2] + [m o o, (nad. pi =32, ()]

If each edge in & has the same degree
ooy O WL Epvn . 5 0] then & is called an
Intuitionistic Fuzzy m-polar Totally Edge Regular Graph.
Example 2.2: Consider an intuitionistic fuzzy 3-polar

graph on NV = [y.7y.T]
By the Figure 2.2 using direct calculations, we've

[, 6. dy, 6] =100.2,05.0.5). (0.9, 1.2 L.2[d,,, (). dy, 4] = [03.0.4,0.5). (0.9.1.2,0.8)[4,,, (1), d,,, (D]
= [(0.3,0.5,0.4), (1.0, 1.4, 0.8)]

(i) To find a degree of an each edge inintuitionistic
fuzzy 3-polar graph is,

(G, 090 0y, Gr3)] = 1003.05,0.4.(1.0.14,0.8) [d, 4Dy, D))
= [(0.2.05.05), 0.9.1.2.1.20] [d,, (T.).d, OT))] = [(0.3,0405).00.9,12,08)]

ScieXplore: International Journal of Research in Science
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Clearly,
(6., Gv).ay, Gr)] # [d,,, GuD.d,, (D] =
[, @T).d,, (IT,)]

So G is not an Intuitionistic Fuzzy m-polar Edge
Regular Graph.
(ii) To find a totally edge degree of an intuitionistic

fuzzy m-polar graph is,
[td,,., G dedy, Gy = 10.4.0.7,0.7. (14,1.9,1.) [ed, D).ty 6T
= [(0.4,0.7,07), (1.4,1.,1.4)] [tduH(l"Fl],td;,H(I‘l"L]] = [(0.4,0.7,0.7), (14,19, 1.4)]

ie.,
[tdy,, Gy dd,, G| =[td,, GuDed,, (D] =
[td,,, (CT), 1, (L)),

Hence G = [u,. ¥u,]isan Intuitionistic Fuzzy m-polar
Totally Edge Regular Graph.
Definition 2.5: Let G =[N.w.ey] be an
intuitionistic ~ fuzzy —m-polar
be [ s s ¥mds T T, T 1

ld,, (). dy, )] = [y 920 e V), T Do T )I¥m €N

graph is said to

regular if

then & is said to be an Intuitionistic Fuzzy m-polar Regular

Graph.

By Figure 2.1, the degree of an each vertex is same by
using direct computation. So & is said to be an Intuitionistic
Fuzzy m-polar Regular Graph.

Definition 2.6: The size of an intuitionistic fuzzy

m-polar graph
Z B ° Mg, (nal , Z B ° Vuy {““j]

naeL naeL

= 5(5) =

Definition 2.7: An intuitionistic fuzzy m-polar graph & of
an edge regular crisp graph &* = [.u' mi’}’-wi] is called an
Intuitionistic Fuzzy m-polar Partially Edge Regular Graph.
Definition 2.8: An intuitionistic fuzzy m-polar graph
G = [y, ¥u,], which is both edge regular and partially
edge regular is called an Intuitionistic Fuzzy m-polar Full
Edge Regular Graph.
Example 2.1: Consider an intuitionistic fuzzy 4-polar
graph z on N =[y. 91, [ T4].

By Figure 2.3 using direct computations, we've that
G =[N.w, w,] is an intuitionistic fuzzy 4-polar full edge

regular graph.
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~[(0.2,0.1,0.4,0.3),
(0.5,0.4,0.6,0.4)]

[(0.1,0.1,0.3,0.1).
(09,0.7,0.7,0.8)]

[(0.1,0.1,0.3,0.1),
(0.9,0.7,0.7,0.8)]

[(0.4,0.3,05,0.1),T
(0.4,0.4,0.4,0.7)]

7[(0.0,0.1,0.4,0.2),
(0.8,0.6,0.3,0.7)]
[(0.1,0.1,0.3,0.1),
{0.9,0.7,0.7,0.8)]

Figure 2.3. Intuitionistic Fuzzy 4-polar Full Edge Regular
Graph.

Remark 2.1:
(D6 (#ay: Va,) = 8 (o, Ve, ) = (6.4) = [(61,63. . 6).
(4g. 4z dp)]

if 6 =[N.w, o] is an intuitionistic fuzzy m-polar
graph.
(i) '5r1'£“mis '}’mi} = ":"tf.{:“ g * '}’:.Ji} =(0.1) = [(0y. 0. oo
I (L2 By e D]

iff ¢ =[N, w w]G =[N.waw] is an intuitionistic fuzzy
m-polar graph.

Proposition 2.1: Let us take & be an intuitionistic fuzzy
m-polargraph, then

Z [d.uml(ﬂﬂl d;,.ml(ﬂa:l] = Z [d-“-mi (na), d;r.-ml(‘na]] [p: © B, (na). p; °J’ﬁ,l(ﬂa]]

nasl nasl

Where
[ (na)id,- (ma)] = [dye .y m)] +
oy kg T my oy
[6, @@.d, (@)]-2vnaeN
g ary
Proposition 2.2: Let us consider that & be an intuitionistic
fuzzy m-polargraph. Then

Z [ty (na). 2d,,, ()] = Z [d_u-m‘(na],dk.-m‘(na]] [7: © iy, (nad. 7 = ¥, (na)] + 5(G)

Proposition 2.3: Let & be an intuitionistic fuzzy m-polar totally
edge regular graph of a (5, A4) i.e.[(8., 62, 6, (By g0 oo, A 7]

- edge regular graph G°. Then the size of G is

[{ns, neéx
o o

Theorem 2.1: Let us take & be an [{zy. oz, ... 73} (T10 Bpo s B )]

nsm) {i’!.dl ndz
o

Ny “m)] where |1] = n.
4 4 4

intuitionistic fuzzy m-polar totally edge regular graph
of a k-edge regular graph °, then the size of graph is
[(:Ei == . E)(M—i i ”“)] where [L] =n.

E+1'k+1" " ReL FER R XS R N |
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Proof: Let us first consider, the size of an intuitionistic
fuzzy m-polar graph

D mos 6. ) p om{ml]

nael nael

= 5051 =

Assume that & be an [{#y, G0 s T b (Zy0 D30 0 I 1]

intuitionistic ~ fuzzy m-polar totally edge regu-
lar graph and &° is a k-edge regular graph, that is
[fd_umi':mjsfd-,-mi{ﬂﬂ]] =[lovog o) (. L I )]

and [d-ﬂ'mi{MJ’ dk--mi{mj] =k

Y [t ).ty Ga)] = Y [dr, Gad.dy (0] (s =, ). 7, D] 4 5C6)

nael nael

PN CAIRER N )

nasl

= K5(G) + 5(6)
_ nly  nly iy iy Ny My, ]
5(6) = [(H+1’k+1’""k+1J’(K+1’k+1’””k+1) '
Theorem 2.2:
(81 G0 sG] (A4 e d)] edge

(g1 020 s O ) (T Iy s D]
m-polar totally edge regular graph G* = (N, L]. Then the

Consider G be an
regular and

intuitionistic ~ fuzzy

size of & is
n[loy — 61,07 — 8z, O — G, (5 — 8, T —
Ao I — 4]

where L] = n.|L] =n.

Proof: Suppose that & is an

(61,670 B )
(Ledze e 8 ))&l 020 s 0 ) (D L L D]

intuitionistic fuzzy m-polar edge regular and totally edge
regular graph i.e.,

(d,,, (a).d,, ()| = (80,85 rs Bin). (By, Bz By)]

and also
Now,

[td.u.xi (nal, td.{.mi{ng:l] = [d.ﬂn:i (na). %, {na‘:]]

Z [td.ﬂml(MJ’td;f'm1CMJ] = Z [dluml(mld;,ml(m]] +[p o u,, (nad, p; °1’wl(m]]

nasl nael

(o, o0 s O (L0 Lgs vnns L]
=n[(61,85 s 6m), (Bp Ay s By)] + 5(6)
Sy =n[le, — 8.0, — 6300 — S
(L, — 4.5 — Ay By — AL

B 4 | vois) | Janvary-June 2018 |

Theorem 2.3: Let us take & = [V, cw, cv4 ] be an intuitionistic
fuzzy m-polargraph then [.u a2y ¥e 1] is a constant function
iff following statement are same.

()G is an intuitionistic fuzzy m-polar edge regular
graph. (ii)G is an intuitionistic fuzzy m-polar totally edge
regular graph.

Proof: Assume that & = [.u f'-'i".}":'-'i] is a constant function
ie.,

[PI: il iy {m:] s B e .}’fl-'j_ I:ﬂﬂ':]] =

[0y, @q e, @), (By, 5, ., B )] ¥ a € L

(i) = (i) Suppose that G is an (862 .05, (B0 4. s8]
intuitionistic fuzzy m-polar edge regular graph we've

(Ao, 1) iy, 60| = (51,85 . 5,

(d.45 ., A)].¥ na € L.

And then,

[td,., (na). tdy (n2)] = [d, (nadty, (nd] + [or © 1y, (na), 71 2 7, (1)) = [(82.62 e ).
A4y . 4] + [(pr@r o o (1.2, 8] =108

T Lt @r G F ). @+ P dy +9800 4y 8]

is an intuitionistic fuzzy m-polar totally edge regular
graph.

(it} = (i) Assume that G is an [(z,. 0y, ..o ) (51 5gs wer )]

intuitionistic fuzzy m-polar totally edge regular graph. So

[td,,, (na). td,, (na)] =
(00 030 wes ) (Fp By ooy B )] a2 € L,
Thus,

[, (29). d,, (22)] = [td,, (2 td,, ()] ~ [ o

= oy og v o) (I Dps v ]
= @y @z s @) (P1. B, By )]
= [{o1—91.0; — @goees Oy — (pmj*{zl —#. 0 - Iy - 'f"m]]

Is an intuitionistic fuzzy m-polar edge regular graph.

Thus the statements (i) &{ii) are same.

Conversely, assume that () &(ii) are same. If [, . ¥, ] is
not a constant function, then

[p o u w, na) = p; o.umi'izzlj]&[p[ o ¥y, (na) = p; o

Yu, (221)]

for at least one pair of edges na. zz; € L.
Consider now, G =[Ua,: Yu,] is an
(81, 6200 ). (A1, g s A)]

m-polar edge regular graph. Then,

intuitionistic ~ fuzzy

ScieXplore: International Journal of Research in Science
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[, (n).d,, (23] = [d,, Gz, 4 (z,)] =
(61820002 By

(A3 By, 80 [t (09). by, (nd)] =

4, (n2). d,, (na)] + (7 =

o, (), i = 7, (n)] [td, (n2), td,, ()] =

[(61. 6200006 (g, dgs e iy ]] +
(2 = th, (1), 1 ° 7, ()]

i [duy, (5. dy, (22)] = [d,, G2, 4y, G2))].
Hence G is not an intuitionistic fuzzy m-polar totally edge
regular graph which is contradiction to our assumption,

hence & is an intuitionistic fuzzy m-polar edge regular graph.
Finally, Let & is an intuitionistic fuzzy m-polar totally

edge regular graph

[td_ﬂo(nﬁ,td.(b (n2)] = [td_ﬂp(zz,_ltd.(.p(zzl]] =
(03,2 s O, (B B s T )] [ty (), tehy, (m)] =
[d_%_i (na). Ay, (ns]] +[p =
o, (nad.p; o
Y, (nal] [d.ﬂ.n (na) Ay, (na) ] =
(@ Gar v G (B T o By )] “Ine
g, e, s o vy, (na)]
Similarly,
ld,,, 2.4y, 2] =
[(oy o e o (F Dy B
ben G205, = 7, (52,0

—[p e

So,
[d.u.ri (na)d,, {”3:]] - [d_u.xi (zz,).dy, ':Zzl]] =[pe
b, (1), 21 & Y, (10)] = [t © i, G2,y o7, G2

Since
[p: = o, (nad.py e vy, (ad] = [ o py, (22,0 0
Vu, 22001,

we have
[y, (nd)dy, ()] - [y, G2)dy, Gz 2 0,
i, [dy,, (na).dy, (03] = [d,, (zz.).4,, (2)].

Hence G is not an intuitionistic fuzzy m-polar edge
regular graph, which is contradiction to our assumption
that & is an intuitionistic fuzzy m-polar totally edge regu-

lar graph. Thus [,u wy Y 1] is a constant function.

Vol 5(1) | January-June 2018 |

(00,02,04,0.9),7 [01,02,03.01),(0.3,04,05,05)

(0.3,0.4,05,0.1)]

71[(0.2,0.4,0.6,0.1),
{0.1,03,0.5,0.2)]

((0.2,03,0.2,0.1),(0.1,0.4,0.5,0.5)|

[(0.4,0.3,03,0.1),T,
(0.2,0.3,0.3,0.4)]

r(0.2,0.6,0.3,0.9),

0.1,0.2,0.3,0.1),(0.3,0.4,0.5,0.5
K ) ) (0.1,0.2,0.4,0.5)]

Figure 2.4 Intuitionistic Fuzzy 4-polar Graph.

Example 2.3: Consider an intuitionistic fuzzy 4-polar

graph G on N = [y, ¥, [.T].

By the Figure 2.4 using direct computations, we've

[, 6. dy, 6] =[(0.3,05.0.5,0.2). (0.4.0.8. 1.0.2.00][d,,, Oy ). dy, 4]
= [(0.3.0.5.05.0.2), (0.4.0.8. 1.0, 1.00][4,,, (D). d,,, (T)]
=[(0.3,0.5,05,0.2), (0.4,0.8,1.0,1.0)] [d,_(T,).d,_(r)] = [(0.1,0.2,0.3,0.1),(03,0.4,0.5,0.5)]

To find the degree of an each edge in intuitionistic fuzzy
4-polar graph is,

[y, G72)dy, G7)] = [0.2.03,02.0.0.001,0.4.0.5.0.50 [g,, D).y, b))
= [(0.0.0.1,0.4,0.1),(0.5,0.4:05,05)] [ (IT.). &y, (T = [(0.2,0.3,02,0.1),(0.1,0.4,05,0.5))

ie, [d, Or).dy, Gr)]= [d,, GiD.d,, 6D
is not an intuitionistic fuzzy 4-polar edge regular graph.
Then

[td,, vty ()] = [003.05,05,0.2), (0.4,0.8,1.0,0.0] [#d, (i D), edy, ()]

Vary

= [(0.2040.602, 06081010 [ed,, T).td, (T.)] = [0.2.05050.2). 0.408101.0).

ie.,

[td,.,, Gvdedy, Grvy)] = [td,, GuD).td,, (D))
is not an intuitionistic fuzzy 4-polar totally edge regular
graph.
Theorem 2.4: Let & = [N, &, @] be an intuitionistic fuzzy
m-polar graph, where [, . ¥, ] is a constant function. If
G is an intuitionistic fuzzy m-polar regular graph. Then G
is an intuitionistic fuzzy m-polar edge regular graph.
Proof: Given that [u,,,. ¥, ]is a constant function i.e.,
[ 0, ).t = 7, (n)] =
(g, @2 v @) (B, P, o, B )]V 0 € L

Suppose that & is an intuitionistic fuzzy m-polar graph,
in that [4, (.4, (] = [0 72 w0 ¥m) ToTp e Do)l ¥RE N
Now,

(4., ()., (0] = [ (. i, ] + [, ).y, ] = 20 = 1o, (e,
2o v, ma)] = 2{0n —0iys — @ ¥ — @) (T =Ty — #p, T — 200

ScieXplore: International Journal of Research in Science
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Hence (= is an intuitionistic fuzzy m-polar totally edge regular
graph.

Theorem 2.5: Let G = [N,ew. ;] bean intuitionistic
fuzzy m-polar graph, where [,u @y ’wi] is a constant func-
tion. If G is an intuitionistic fuzzy m-polar regular graph.
Then & is an intuitionistic fuzzy m-polar totally edge regu-

lar graph.

Proof: Given that [, . ¥4, ] is a constant function i.e.,

[pl: il Ly ':ﬂﬂj_.p[ @ .}’:I-'j_ I:m:]] =
o0 @2 s @) (P1, 25 B0)]

¥na € L. Suppose that G is an intuitionistic fuzzy
m-polar regular graph
[d_u.xi {n],dh_i{n]] = [ vz e ¥ (T Toow s T )] €
.

Then © is an intuitionistic fuzzy m-polar regular graph.
[tdy,,, ). tdy, ()] = [d, (udd. ()] + [ © 0, (n0). 21 ¥, (1) ] = (81,85 B

(dy 4z 45)] +on @z @), (B2 2]
= 108, = 1,62 = P2 = o (T B, s b T = )]

Hence G is an intuitionistic fuzzy m-polar totally edge
regular graph.

Theorem 2.6: Let & = [V, w, ay] bean intuitionistic fuzzy
m-polar regular graph, then [u,,. ¥, ]is a constant func-
tion iff & is an intuitionistic fuzzy m-polar edge regular
graph.

Consider  that
[ ¥z s ¥mds T T s T 1]
m-polar regular graph i.e.,

[dy, (. dy, (D] = [0 ¥2 s ¥in)s Ty T e T )] W € N

Proof: & =[N, w, w] is an

intuitionistic ~ fuzzy

And let [u,,. ¥, ]is a constant function i.e., we've

[p: © o, (), 1 o v, (na}] =
(@, @g0 s @) (B, 5, .., B, )]V na € L.

o, 00, 9] =
[d,, (). d, ()] +[d, (). d, @] -20p e p,,na). p =
Vi, 1@)] = 2[(8,, 620 s ) (Ags Az )] =
2@y @ ). (1. 25 B )] .
Therefore, & is an intuitionistic fuzzy m-polar edge
regular graph.
Conversely, Suppose that G is an intuitionistic fuzzy
m-polar edge regular graph, then we have

6, @2), d,, (12)] = (G065 B). (oA B)]

B ¢ | vois) | Janvary-June 2018 |

Now,
|, (ma.a,, ()] =
[d,, (). d, ()] + [d, (). d, @] -2[p = uy, na), g
Vo, ma))2[p; o g, (nad, g e vy, (na)] = [(61. 63, B,

(4. 4z . A)] = 2[00 V2 o ¥ (T T T 1 @
u iy (m:]’pl' 0'}’&'1 I:ﬂ']"—"l’:]:l =

=Y na £

L.

Hence [ty ¥4, ] is a constant function.
Example 2.5: Consider an intuitionistic fuzzy 2-polar
graph & = [N, e, c,] of a graph G*, where N = [1. ;. [T, ]

L= [yyy, ¥y [LIT,, 1"1*}’].
By the Figure 2.5 using direct calculations, we've

[a,, 0. dy, 6] = [0.4, 0.2), (1.4, 1.2)] [d, ). dy, )] = [(0.4,02), (1.4, 1.2)][d, (D)rd, (D]
= [€0.6.0.3). (2.1. 1.80][d,  (T). d, (T,)] = [(0.2.0.1), (0.7. 0.6)]

To find the degree of an each edge in intuitionistic fuzzy
2-polar graph is,

[(04,02), (02,02 [020D.03.03] 16441y 02 02)
B
3]
= o
-— =l
= N
=) o
® QY
- W
(03,00, 020200 T Til05,02),02,02)]

Figure 2.5. Intuitionistic Fuzzy 2-polar Graph.
(4, Gv2).dy, Gv)] = [04,02), (1.4 1.20] [d,, 021D, 4y, 4,1)] = [0.6,03),2.1,1.8)]

(4, @T.).4,, (T,)] = [(0.4,0.2), (1.4,1.2)]

To find an intuitionistic fuzzy 3-polar totally edge regu-
lar graph is

[td,, Grvo.tdy, Gr)] =1

0.6,0.3),(0.9,0.9)] [*d.um-i {3, T, tdy,, (n 1"]] =
[(0.8,0.4), (1.0, 1.1)] [ed,, (T,)ed,, OT,)] =1

0.6,0.3), (09,0.9)] [td,, (Ty).ed, (Ty)] =
([(0.8,0.4), (1.1,1.1)]

The above solution that & = [, . ¥,,] is neither edge
regular nor an intuitionistic fuzzy m-polar totally edge
regular graph.

Theorem 2.7: Allow & be an intuitionistic fuzzy m-polar

graph of a graph G, where [,u mi*'}’wi] is a constant func-
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tion. If G is an intuitionistic fuzzy m-polar full edge regular

graph.

Proof: Given that [,u g ’mi] is a constant function i.e.,
[ b0, 0100, 1 © 1, (1)) = (@03 ). (B e
Fnl1]. ¥ na € L,

were [(@1, @2, .. @) (1,2, ..., B )] are constant.

Let fz be an
m-polar fulledge
[d,, (). d, ()] = [y, 7. o Vo), T T2 T)],  and
[dy: (n)dy-(m)] = . T)¥vneN

intuitionistic fuzzy

regular graph. Then

[d_ﬂ-mi{ﬂgl d:"-mi{ﬂgj] = [d.u-n:{ﬂ:]" d.:l_.-n:li'."l]] + [d'u-ﬂi{g]‘l
dye @] -2=2(r, D -2

where ¥ & I are fixed one. Now, which is constant. Thus

" is edge regular graph and also ¥ na € L we've

I:d.un:i {na:]-'d;,-n_.i ':na:]] =
[d_um':ﬂ:],d;r-m '::ﬂ:]] + [d_u.r':a:], d:r.m ':3:]] — 2 °-“m1':ﬂﬂ:], _

Yo, ma)] = [20r; — @4, ¥2 — @20 s ¥im — @), 2(T; —
&, ;= T — 2)]

which is constant.
Hence, G is an intuitionistic fuzzy m-polar edge regu-
lar graph from this we have, & is also intuitionistic fuzzy

m-polar fulledge regular graph.

3. Application

Intuitionistic Fuzzy Graphs have become an important
segment of mathematics with a number of applications in
physics, biology, social networks and transportation net-
works. In that it takes a vital role in flight system. The airline
crew aim to assist the progress of their passengers with
extreme quality of service. Air traffic investigators have to
make sure that crew planes must appear and leave at right
time. This mission is possible by planning economic routes
for the planes. Suppose we want to travel between differ-
ence cities through the flight system. Consider an example
through an airline network in which vertices represent
the cities and edge represent the flights. Figure 1 shows an
airline network between cities which is represented as an
intuitionistic fuzzy 4-polar set of cities where & = [V, w, cy
] where @ is an Intuitionistic Fuzzy 4-polar Set at which
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distance, worth and flying time to be calculated, and a
Intuitionistic Fuzzy 4-polar Set of flights between the two
cities. The membership and non-membership degrees of
an edges can be calculated by using the relations

i © 4, (n0) < [ o v, (na). 71 ©,,(na)]

To find the reasonable route as well as expensive
route between the cities such that distance, expense and
flying time. Let us consider the routes from Amritsar to
Chandigarh.

B, Yo, | Amritsar — Chandigarh.
_ | Amritsar — Shimla — Chandigarh.

Mgy

v
[‘u g’ 1"‘-’ i
[ .¥u,. | Amritsar— Jalandhar — Chandigarh.

3 3

I
]:
I
[-“wig'}’wi,_]: Amritsar — Jalandhar — Shimla —
Chandigarh.

[.u wyg Ve 15]: Amritsar — Jalandhar — Patiala —
Chandigarh.

I:-'I"Iﬁ.lis-'j"ﬁ.l 15]: Amritsar — Jalandhar — Ludhiana —
Chandigarh.

[-“wif’}’wh]: Amritsar — Jalandhar — Ludhiana —

Patiala — Chandigarh.

Now we computing the lengths of all the given routes
we obtain,

uey Y, | = 10040.2,02,0.1),(05,07,0.7,0.8)],

1(0.0,04,0.0,0.3),
(0.5,0.5,0.5,0.5)]

Figure 1. Intuitionistic Fuzzy 5-polar Graph.
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g, Yu,.] = 1005,0.7.07.06), (2.6.2.5.2.7.2.9)].

After computations we noticed that reasonable route
is Amritsar — Chandigarh and also the expensive route is

Amritsar — Jalandhar — Ludhiana — Patiala =+ Chandigarh.
Here we present our technique as an algorithm that is

used in our application.

Algorithm

o Input: [#,.7,] intuitionistic fuzzy m-polar set of ver-
tices, [,u mi,*}’mi] = intuitionistic fuzzy m-polar set of
edges,

o Calculate the intuitionistic fuzzy m-polar graph
G =[N, w, ey],

o Calculate all possible routes [um ;Yo ] between cities

+ Calculate the length of all routes [.u a4 Ve ] using for-
i d
mula

1

fe)=S
[ “1j W1 [Pi °.“m1{ﬂ£a_i'+1}-' [p °.“m1{ﬂ£ﬂ'_i'+1}]

o

Find the route with minimum and maximum length.

4. Conclusion

IFG theory has variety of applications in many disciplines,
including control theory, expert system and management

B s | voist) | anuary-June 2018 |

sciences. An intuitionistic fuzzy m-polar model is a gen-
eralization of the fuzzy model which gives more accurate,
adjustability and fit with a system when compared with an
intuitionistic fuzzy model. Also discussed an application
problem by using intuitionistic fuzzy m-polar graph pro-
cedure. Based on the situation that is observed to exist the
economic and expensive route to be calculated.
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