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Abstract:Let G be a finite, simple, undirected and non-trivial graph. A fuzzy graph is said to admit tri-magic labeling if the number of
magic membership values K;’s and K;’s (1 < i < 3) differs by atmost 1 and |KL- - K,l < % for 1< 4, j <3, r > 2. The fuzzy graph
which admits a tri-magic labeling is called a fuzzy tri-magic labeling graph. The fuzzy tri-magic labeling graphs are denoted by TnG.
In this paper it isproved that the generalized Jahangir graph /Gy, ,is Fuzzy tri-magicn = 2 and m > 3.
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1. Introduction

The graphs considered here are finite, simple, undirected and non trivial(Gallian J. A.,2017). Graph theory has a good
development in the graph labeling and has a broad range of applications (Harary F, 2013). Fuzzy is a newly emerging
mathematical framework to exhibit the phenomenon of uncertainty in real life tribulations. A fuzzy set is defined
mathematically by assigning a value to each possible individual in the universe of discourse, representing its grade or
membership which corresponds to the degree to which that individual is similar or compatible with the concept
represented the fuzzy set. The generalized Jahangir graph JG,, ,,for n = 2 and m = 3is a graph on nm + 1vertices,
consisting of a cycle C,,,,, with one additional vertex that is adjacent to m vertices of C,,,, at distance n to each other on
Cpm- In this paper it is proved that the generalized Jahangir graph JG,, ,,is Fuzzy tri-magicforn = 2 and m = 3.

2. Definitions
Definition 2.1 Fuzzy graph

A fuzzy graph G: (o, 1) is a non-empty set V together with a pair of functions o : V — [0, 1] and
u:V xV —]0,1], such that for all w,v € V, u(u,v) < o(u) A a(v), where o is the fuzzy vertex set of G and p is the
fuzzy edge set of G, respectively.

Definition 2.2 Fuzzy Labeling

Let G = (V,E) be a graph; thefuzzy graph G: (o, ) is said to have a fuzzy labeling, if 0 : V = [0,1] and p: V XV —>
[0, 1] are bijective such that the membership value of edges and vertices is distinct and u(u,v) < a(u) A a(v) for all
u,veEv.

Definition 2.3 Magic membership value
Let G: (o, 1) be a fuzzy graph; the induced map g:E(G) — [0, 1] defined by
gwv)=0() + u(u, v) + o(v) is said to have a magic membership value. It is denoted by MMV.

Definition 2.4 Fuzzy tri-magic labeling
A fuzzy graph is said to admit tri-magic labeling if the MMVs K;’s (1 < i < 3) are constants where the number of K;’s

and K;’s differs by at most 1 and |Ki - K]| < % for 1<, j<3, r>2 (Sumathi P&Monigeetha C, 2019).

Definition 2.5 Fuzzy tri-magic labeling graph
A fuzzy labeling graph which admits a tri-magic labeling is called a fuzzy tri-magic labeling graph. The fuzzy tri-magic
labeling graphs are denoted by Tm,G.

Definition 2.6Jahangir graph
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The Generalized Jahangir graph /G, ,forn = 2,m = 3 is a graph on nm + 1 vertices, consisting of a cycle C,,, with one
additional vertex that is adjacent to m vertices of C,,, at distance n to each other on C,,,(Anantha Lakshmi R et al.,
2018&Celin Mary V et al., 2014).

3. Main Result

Theorem 3.1:The Generalized Jahangir graph JG,, ,,for n = 2, m > 3admits fuzzy edge tri-magic labeling.
Proof:

Let G be aGeneralized Jahangir graph/G,, ,,

[V(G)| =nm+ 1 and |[E(G)| = m(n + 1).

Let the vertex set and edge set of G beV (G) = { v, vy, V3, V3, .., Upm Jand
EG) ={vjvj,1:1 <j < nm — 1} U {0300} U (V1 40j-1y: 1 < j < m}.
Let r= 2 be any positive integer.

Wedefineo : V = [0,1]and u : V XV - [0, 1] such that

Case (i) If n is even

Subcase ()If m(n+1) =35, S>1

(j-1)2n+1
B Vranon) = S22 ort < j < m

3+(1 1)4 m(n+1)
w(vvj41) = 3

forl <j <
Subcase (i)alf n = 2

u(vvisq) = 4+(1]0_r1)4f0r mot) 11 < j<nm-1
2nm

10"

a(v]) gnm=2- 2]1f1 <j<nm

()_6nm 2
AT

u(v1vpm) =

By the definition of MMV:

12nm-5 12nm-6 12nm-7
K] = 1oT N K2 = d Kg

107 107
|K1| = |K2| |K3|

m(n+1)

Subcase (i)blf n > 2

4+(j-1)4 m(n+1)

u(v]-vjﬂ) = 1—0rfo +1<j <? (m(n + 1))

1(vvj,) = 5+(1j0_r1)4 or; (m(n +D)+1<j<nmm-1

2Znm+1
107
o(v) = 2" Hgor1 < j < nm

10
o(v) =

u(v1vpm) =

6nm — 1
10"
By the definition of MMV:
K, = 12nm-3 12nm-4 12nm-5
;=

107 Ko = 107 and K;=
K| = Ky | = K| = 252

Subcase (ii)ifm(n+1)=35+1, S>1
(j-1)2 1
D

M(v}v]ﬂ) M

forl <j<m

m(n+ -1

for 1<j < 3
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w(vyay) = D or UL 4 1 < <2 m(n+ 1) - 1)
5+U-Dde . 2

w(vvj) = (1]or) or 5(m(n+1)—1)+1£1£nm—1
2Znm+1

p(W1Vnm) = BT

a(vj) gnm=1- 2]for 1<j<nm

W) = 6nm -1
T
By the definition of MMV:
12nm-3 12nm—4 12nm-5
K= 10" - Ko =Tt and K; = 10"
(n+1)+2 (n+1)-1
|Ki| == "—and |K;| = |K;| ==

3

Subcase (iii)ifm(n+1)=35+2, S>1

u(v v14ng-n) = Mﬂfer 1<j<m
ﬂ(v]v]+1) 3+(] 1)41_.0r 1 <] < m(n-;l)+1
u(vyvyen) = ‘”ﬁ’of“lor PO 1< <2+ 1) + 1)
u(vvis) = 5+(1j(;r1)4f0r S(m(n +D+D)+1<j<nm-1
2Znm+1
p(W1 V) = R
o(v) = Gnml_Ti_”for 1<j<nm
W) = 6enm — 1
T
By the definition of MMV:
K] _ 12nrr;—3 i K2 _ 12nrr]1- 4 and Kg _ 127171]1-—5
10 10 10
(n+1)-2 (n+1)+1
Kyl = ==—and |K,| = |K;| ==
MMVs K;’s, their corresponding edges and number of K;’s (1 < i < 3) are given in Table 1.
Table.1. MM Vs K;’s, their corresponding edges and the number of K;’s (1 < i < 3).
MMVK;'s Number of K;'s
Nature of 1 Ed o e
atureof m(n+ 1) ges 1<i<3 <i<3
9(V VisnGi-n) (120m-5) % | 20 for i g
forl<j<m fori=1
mn +1) = 35, 9(vvj41) (12nm - 7) — o | 2 fori=3
3
s=>1 fOI'lS]SM fori=3
and for n=2
9(vjvj11) 12 6
for™L 4 q <j<nm-1 (12nm - )10T 2OD fori=2
3 e fori=2
IW1Vnsm)
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g(v v1+n(j_1))f0r1 <j<m
9(vvy44) (12nm — 3) Tor @ fori=1
for%(m(n+1))+1£j£nm—1 fori=1
m(n+ 1) =38, 9W1vm)
s=>1
m(n+1) (12nm - 5) ! mn+1) fori=3
and for n>2 g(vjvj+1) forl<j<—— 107 3 -
fori=3
9(vv; 1)
s T (120m — ) 5 Tor | 2O fori=2
for—— +1<]< (m(n+1)) fori=2
9(v vy4ngop)forl <j <m
9(vjvj41) (12nm — 3) o7 mOADY2 =1
fors (m(n +1) — 1) +1<j<nm—1 foric 1
g(vlvnm)
mn+1)=35+1,
$=1 12 5
g(vjvj+1)f0r1 <j< met)-1 (12nm = )10T mmt)-1 fori=3
fori=3
9(vjvj1) (12nm - 4)— o | P pori=2
form+1<]< (m(n+1)_1) fori=2
g(v v1+n(j_1))f0r1 <js<m )
9(vjVj41) (12nm - 3) meD2 iz 1
fors(m(n+ 1)+ 1) +1<j<nm—1 foric 1
9W1Vnm)
mn+1)=35+2,
$=1 12 5
g(vjvj+1)f0r1 <j< met (12nm — )10T mED fori=3
fori=3
. 9(vv141) (1znm — 4)— o | T pori=2
m(n+1)+1 . 2
Case (ii)If n is odd

Subcase ()If m(n+1) =35, S>1

(j-1)2n+2
10 V1 ngn) = T2 o1 < < m
3+(} 1)4 m(n+1)
#(vvje) = forl<j=——

Subcase (i)alfn =3

u(vjvj+1) = %form +1<j<nm-1
2Znm+1
p(W1vpm) = 1ot
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enm—2— 2]
a(vj) ———forl1<j<nm

()_6nm 3
7= o

By the definition of MMV:

12nm-5 12nm-6 12nm-7
K;= , Ky = and K;=

10"
m(n+1)

10"

|K1| = |Kz| |K3|

Subcase (i)b If n > 3

1(vyvyaa) = 5 or MU 4 1< < % (m(n + 1))

54+(j-1)4
u(vjvj+1) = 110r forg(m(n + 1)) +1<j<nm-1
2Znm+1

10"
O'(U]) 12 or 1 <j<nm

10"
o(v) =

,Lt(l?l 17‘rlm) =

6nm — 2
107

By the definition of MMV:

12nm-3 12nm—4 12nm-5
K =2 Ky = and K; =

107 107
|K1| = |K2| |K3|

m(n+1)
3

Subcase (i)cIfm =4, n=54+6j, j > 1.

(j-1)2n+2 .
u(v v14ngi-n) = %f orl<j<m-1
(m-—1)2n+3
.u(v U1+n(m—1)) = T
y(v]-v,-+1) = 4+(1]0r1)410r LAGAED N <j <2 (m(n + 1))
5+ 1 4-
w(vjvjs) = (1]0r ) rg(m(n +1)+1<5< E(m(n +1))+2
dn(m—1)+2
“(vn(m—l)v1+n(m—1)) = 1—()r
inm—-1)+6
“(V1+n(m—1)vz+n(m—1)) = 1—()r
u(v]-vjﬂ) 5+(1 1)A'f or2+nim—-1)<j<nm-1
an +1
U1 Vnm) = 107

U(vj) = 6nml_fi_zjfor 1<j<n(m-1)

2n(2m+1) —4
U(v1+n(m—1)) = = ar

107
o(v) = wforZ +tnm—-1)<j<nm
a(v) =

10
6nm — 2

10"

By the definition of MMV:

12nm-3 12nm-—4 12nm-5
K]= 1of ,K2= 10T d K3—

K| = Ky | = K| = 252
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Subcase (ii)ifm(n+1)=35+1, S>1

(j-1)2n+2 :
[.1(1.7 Vi4n(j- 1)) = %for 1 S] <m
i) = 2 or 1 < j < 0202
u(vjvjﬂ) = 4+(1]0r1)410r m(nH) li1< J) <2 (m(n +1)-1)
u(vjij) 5+(1]0r1)4f0r (m(n +D)-1D+1<j<nm-1
2Znm+1
(W1 Vnm) = BT
a(vj) gnm=1- 2]for 1<j<nm
W) = 6nm 2
o) =—147

By the definition of MMV:

12nm-3 12nm-—4 12nm-5
Ky=—To K== and Ks3=—%
m(n+1)+2 m(n+1)-1
|Ky| =————and |K;| = |K3| =————

3

Subcase (iii)ifm(n+ 1) =35+2, S>1
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(-1)2n+2
u(v visnon) = jl—nfor 1<j<sm
H(v]v]+1) 3+(] 1)41_.0r 1 <] < m(n-;l)+1
u(vvj) = ‘”ﬁ’of“ DR 1< <2 i+ 1) + 1)
u(vivi,) = 5+(1j(;r1)4f0r§ (m(n +D)+D+1<j<nm-1
2nm+1
pW1 V) = BET
_ 6nm—1-2j .
0'(17]') —TfOI' 1 S] <nm
W) = 6nm — 2
o(v) = 1o
By the definition of MMV:
K] — 12nrr;—3 i K2 _ 12mr:-—4 and Kj’ _ 12nrr]l-—5
10 10 10
(n+1)-2 (n+1)+1
|Ky| = ==—and |K,| = |Ks| ==
MMVs K;’s, their corresponding edges and number of K;’s (1 < i < 3) are given in Table 2.
Table 2. MM Vs K;’s, their corresponding edges and the number of K;’s (1 < i < 3).
MMVK;'s Number ofK;'s
Nature of m(n + 1 Ed o e
ature of m( ) ges 1<i<3 1<i<3
g(U U1+n(j—1)) m(n+1) .
12nm — 5) — mintl) —
forl Sj S m ( f 1) 107 3 fOI‘l ]
m(n + 1) = 38, (W1 Vm) ori=
$>1
and for n=3 L
9(vjvj11) (120m — 7y | MO g g
mn+1 107 3
; (n+1)
fOI'lS]S— fori=3
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g\vjv; 12 6
m(n+1) (t72321) (12nm - )wr D fori=2
for——+1<j<nm-1 fori=2
g(v v1+n(j_1))f0r1 <j<m
(12nm — 3) O fori=1
g(vjvj+1) 107 3
for%(m(n+1))+1£j£nm—1 fori=1
m(n+1) = 38, 91 Vnm) (12nm — 5) 20D fori=3
. m(n+1) 107 3
s>1 9(vjvjq)forl <j < — foriz 3
and for n> 3
g(v-v- 1)
m(n+1) iYVi+ (12nm — 4) o7 mtl) o
for——= +1<]< (m(n + 1)) fori=2
g(v V1+n(1'—1)) forl<j<m-1
g(v v1+n(m—1))
9(vjvj41)
forzm(n+1) +1S'Szm(n+1) +2 1
5 ( ) j=5( ) (120m — 3) sy
g(vlvnm) 107 fori=1
( + 1) 3s g(vn(m—l)v1+n(m—1)) fori=1
m(n = 3§,
s>1 g(v1+n(m—1)v2+n(m—1))
and fo;m =4, g(vjvj+1)
n=54+6j,j> 1 for2+n(m-1)<j<nm-1
- b
g(vjvj+1) for 1<j< @ (12nm — 5) 10" —m(?l) fori=3
fori=3
9(vv; 1)
ot o (120m — ) 5 107 | 20D fori=2
for +1<]< (mn+ 1)) fori=2 3
g(v v1+n(j_1))f0r1 <js<m )
9(vvj1) (1znm = 3) 0 | 2O por =
fors (m(n+1) — 1) +1<j<nm—1 foric 1
9W1Vnm)
mn+1)=35+1,
$=1 12 5 !
9(vyvp)forl < j < D (12nm = 5) 757 mOD fori=3
fori=3
(U-U- ) 1 m(n+1)-1 .
I\VjVj+1 (12nm — 4) Tor | — 5 fori=2
for™™ P2 41 <j <2 m(n+1) - 1) forie?
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g(v v1+n(j_1))f0r1 <j<m )
9(vv11) (120m =3) 7 | D2 fori= |
2 .
for;(m(n+1)+1)+1£]£nm—1 fori=1
g(vlvnm)
mn+1)=35+2,
1
s>1 -
g(vjvj+1)f0r1 Sj < mn+1)+1 (12nm 5) 107 mn+1)+1 fori=3
fori=3
9(vvy41) (12nm — 4) 1; MO fori=2
for™ ™ 4 1 < <2 (m(n+1) +1) foriz2

. . . 2 .
Hence the maximum difference between the number of K;’s and K;’s is 1 and |Ki - K]| S for 1 <1i,j <3. Hence

theGeneralized Jahangir graph JG,, ,,, admits fuzzy tri-magic labeling for n = 2, m = 3.
Example 2.1.1:The Generalized Jahangir graph JGg 4admits fuzzy edge tri-magic labeling.

0.003 0.007 0.011 0.015 0.019 0.023 0.027 0.031 0.035 0.039 0.043 0167
. . . . . . . . . . '

2 vy V3 Vs Vs Ve vy Vg Vg V10 V11 V12
0.18 0.185 0.183 0.181 0.179 0.177 0.175 0.173 0.171 0.169 0.047

» V32 0.127 0.165 Vi@

0.017
0.052
0.001

®U31  (.129 0.163 Vis @
v 0.056

p Vs 0.131 0.191 0.033 0.161 V15
0.049 0.060

p V29 0.133 0159 v,.e
Here," 0437 T 00139 = 0141/° 0143 [ 00145° 0147 0.0149 0151  0.153 5 0.064

Uzg(lng Vg ¥ V26 v Vo4 V23 Voo Va1 V2o V19 V1s 7

1 2 Py -4 [} @ 12nn @ Py r'y ® &

0109 * 0.105 0.101 10* 0.096 8 0.092 ' 0.088 ~ 0.084 0.080 0.076 0.072 0.068 0157

|K1| = |Ky| = |K3| = \3 -

=12

4. Conclusion
In this paper, we have shown that the Generalized Jahangir graph /G, ,,for n = 2,m > 3admits fuzzy edge tri-magic
labeling. We are working in fuzzy tri-magic labeling of some other graphs.
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