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Crn-SUPERMAGIC LABELING OF FRIENDSHIP GRAPHS

T. ONER!', M. HUSSAIN? S. BANARAS?, §

ABSTRACT. The friendship graph F};" is obtained by joining n copies of the cycle graph
Cy, with a common vertex. In this work, we investigate the C,,-supermagic labeling of
friendship graphs.
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1. INTRODUCTION AND PRELIMINARIES

A graph labeling is an assignment of integers to the vertices or edges, or both, subject
to certain conditions. Graph labeling was first introduced by Rosa [6] in 1966. Since then
there are various types of labeling that have been studied and developed (see [1]).

A finite simple graph G(V, E) admits an H-covering if every edge of G belongs to a
subgraph of G isomorphic to H. Guitérrez and Lladé [2] introduced the notion of an H-
magic labeling as follows. Let G = (V, E) be a finite simple graph that admits H-covering.
A bijection function A : VUG — {1,2,3,...,|V|+ |E|} is called H-magic labeling of G
if for every subgraph H' = (V', E’) of G isomorphic to H, > A(v) + Y. A(e) = m(N)

veV’ eck’
is constant. Here m ()) is called as magic sum. The graph G is called H-supermagic if

A(V) = {1,2,3,...,[V]}.

Many researches have studied H-supermagic labeling. For example: In [5] Maryati,
Baskoro and Salaman studied path-supermagic labeling. Roswitha et al. [7] investigated
H-supermagicness of some classes of graphs such as a Jahangir graph, a wheel graph for
even n, and a complete bipartie graph K, , for m = 2. Cj-supermagic labelings of the
cartesian product of paths and graphs was given by Kojima [3]. Selvagopal and Jeyanthi
[8] showed that polygonal snake graphs has C),-supermagic labeling.

The friendship graph F)" is obtained by joining n copies of the cycle graph C, with a
common vertex. Different kind of labelings of friendship graphs have been investigated:
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Shalini and Kumar [9] investigated friendship graphs with four types of labeling such that
Harmonious, Cordial, distance antimagic labeling and sum labeling. Prime labeling of
friendship graphs given by Meena and Vaithilingam [10]. Edge vertex prime labeling of
friendship graphs studied by Parmar [11]. Harmonious labeling of certain graph including
friendship graphs investigated by Tanna [12]. In [13], Prasanna and Suhakar gave algo-
rithms to enumerate all non-isomorphic Vertex and Edge Magic Total Labeling on cycle
graphs, wheels, Fan Graphs and Friendship graphs. Radhikal and Selvi [14] showed that
Friendship graph F3 is 6- graceful. Daoud and A.N. Elsawy [15] proved that double fan
graphs, quadrilateral friendship graphs, and butterfly graphs are edge even graceful. Llado
and Moragas [4] studied some C,,-supermagic graphs including friendship graphs. In this
work, we present different kind of C),-supermagicness of friendship graphs.

2. RESULTS
Theorem 2.1. The Friendship graph F3;n > 2, admits a C3-supermagic labeling.

Proof. F3 has 2n + 1 vertices and 3n edges. The vertices and edges of F> are denoted as
follows:

V={vtU{vj;:j=12i=1,...,n}
E={ejj:e1;=vev1i:i=1,....,n}U{ea;:ea3;=v1v3;:i=1,...,n}
U{es;:ezi=wv2u.:i=1,...,n}

where v, is the common vertex.

V11 €21 V2 1

U1 n
To define a bijection A : VUE — {1,2,3,...,|V| + |E|}, we need to investigate two cases.
Casel: n is odd:
Ave) =1,
Avii) =141, i=1,2,3,...,n,
AMvg ) =2n+2—14, 1=1,2,3,..,n,
Meii)=2n+1+1, i=1,23,...,n,
3n4+ 22 i ,i=1,2,3,.., 02
)\(621)—
2n+ 8 4 =241 n
Sn+3—2i ,i=1,23,.., 22
)\(egi):
6n+3—2i ,i=2141....n
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Here, for all v € V', we have A\(v) € {1,2,3,...,2n + 1} and for any subgraph H' = (V' E')
isomorphic to C5, we have

D W) = Ave) + A(vr6) + Az i) =2n+4
veV!
+1
3 ) = Aler i) + Alez i) + Aes i) = 10n + "~ + 4
ecE’

= Z)\(U)+Z)\(e):l2n+%ﬂ+8.

veV’! ecE’
Case2: n is even:
n
)‘(UC) :n+1+§’
Avy ) =1, 1=1,2,3,....,n
2n+2—-4L  i=1,35..,n-1

>\(U2i): '
n+l+5—5 ,i=2,46,...,n
2n+2+4+2 -8 =135 ..,n-1
)\(eli): )
In+2—3 ,0=2,4,6,...,n
)\(62 i):?m—i—l—i—i, 1=1,2,3,...,n
)\(63 i):5n+2—i, 1=1,2,3,...,n

Similarly, for all v € V', we have A(v) € {1,2,3,...,2n+ 1} and for any subgraph H' =
(V') E') isomorphic to C3, we have

3n+5+5+4 i=135..,n-1
Z/\ = Awe) + A 3) + AMv2 4) = .
vev’ 3n+2+45 4 =2,4,6,...,m

0n+3+2-4% i=1,35..,n—1

D Ae) = Aerd) + Aea o) + Aes ) = 4
ecE! 1In+5—3 ,0=2,4,6,...,n
=D AW+ Y Ae) =14n+T.
veV’ eck’
Hence F? admits a Cs-supermagic labeling. O
Theorem 2.2. The Friendship graph of C, ™ admits a Cp,-supermagic labeling.

Proof. The F™ has (m — 1) n + 1 vertices and mn edges. The vertices and edges of F,"*
are denoted as follows:

V=A{v}U{v;;:7=123,....m—1i=1,...,n}

Ez{eli:eli:vcvli:izl,...,n}U{eji:eji:vj,livji:j:2,3,4,...,m—1i:1,...

U{emi:emi:'umfl iUc:i:L"-an}
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where v, is the common vertex.

V21

€21

U1 1

Um—2 n

V2 n

€2 n

U1 n

To define a bijection A : VU E — {1,2,3,
Casel: m is even and n is odd:

Ave) =1,
Avr) =144, i=1,2,3,...,n,

909

Um—21

€m—11

Um—11

V2 4

Um—1i €Em—1i Um—2 i

.., |V 4+ |E|}, we need to investigate 4 cases.

n+ 24+ i=1,2,3,.., 4L
)\('UQZ'):

nil 4 =" 41 n

3n+3-2i ,i=1,23,.., 2
)\(U3i):

dn+3-2i ,i=2141....n

1+(G—Dn+i ,j=4,6,8,..m—-2,i=1,23,...n
Avj i) =

24 jn —i ,j=579..m—-1 i=1,23,..,n

(m—-)n+14+(G-1)n+i ,7=1,3,5..m—-1,i=1273,..,n
Aej i) =

(m—1)n+24jn—i j=2,4,6,...m, i=1,2,3,...n

Here, for all v € V, we have \(v) € {1

,2,3,...,(m—1)n+1} and for any subgraph
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H' = (V' E’) isomorphic to C,,, we have

m—1
Z)\ Ave) —l—)\(vlz)—l-)\(vgz—f—)\vgl—i-z:)\vjl
veV’ Jj=4
1 —4 —1
:(1)+<47~L+4+Wr >+(m )(3—n)+n<(m)m—6>
2 2 2
—fm—i-fn+fmzn—mn—1
S 2 22 2
1
Z)\(e):g@(m—l)n—i-i%—n)—i-nm(n;ﬂ
ecE’

= Z A(v) + Z A(e) :3m—|—§n+2m n—2mn — 3
veV’ eckE’

Case2: m is even and n is even:

)\(vc):n—f—l—i—g,

Avr i) =1, 1=1,2,3,...,n
2n+2-45L  i=1,35..,n-1

)\(’Ugi): '
n+l+%2-% |i=246,...,n
2n+2+2 -4 i=135.,n-1
Avs ) = ‘
3n+2-—1% i=2,4,6,...,n
1+(G—-Dn+i ,j=4,6,8,..m—2,i=1,23,..n
Avj i) =
24 jn —i ,j=579..m—-1 i=1,23,..,n
m—1)n+14+G-)n+i ,j=1,3,5..,m-1,i=123,.,n
Aej i) =

(m—1)n+2+jn—1 ,j=2,4,6,....m, i =1,2,3,....,n

For all v € V, we have A\(v) € {1,2,3,...,(m —1)n+ 1} and for any subgraph H' =

(V', E') isomorphic to C,, we have

m—

Z)\ A(ve) + Av1 ) + Av2 5) + A(vs ) + Z (vj )
veV’ =4
B n (m—4) (m—1)m
—(n+1+§)+<4n+3+§)+ ; (3—n)+n<2—6
—§m+2n+}m2n—mn—2
S 2 2
1
ZA(e):?(Q(m—1)n+3—n)+nm(”;+)
ecE’

= Z A(v) + Z Ae) = 3m + 2n + 2m>n — 2mn — 2.
veV’ eck’
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Case3: m is odd and n is odd:
A(ve) =1,

1+(GG—-n+i ,j=135,...,m—2,i=1,2,3,...n
Avj i) =

2+ jn—i i=24.6,...m—1,i=1,23,...n
AMeri)=(m—-1)n+1+4 i=1,2,3,..,n

(m—1)n+n+2t+i i=1,2,3,.., 21

)\(621):
(m—1)n+2 + =141 n
(m—l)n+3+3n—2Z 7i:1a2737"'7nT+1
Aes i) =
(m—-1Dn+3+4n—2 ,i=22H+1....n
m—-—1)n+1+Q—-—1)n+2 ,7=406,8,..m—1, 1=1,2,3,...,n
( 1) 1+(j-1) ) i —4,6,8 1,i=1,2,3
Aej i) =

(m—1)n+2+jn—1 ,j=05,7,9...m, i=1,2,3,...n

For all v € V, we have A\(v) € {1,2,3,...,(m —1)n+ 1} and for any subgraph H' =
(V', E') isomorphic to C,, we have

m—1
Z)\ —)\vc—l—Z/\U“
veV’ j:2
—1
:(1)+(m (S—n)—i-n(m )m
2 2
=St nt o !
= gmtgndgmn —mn =g
Z)\ —)\611)4-)\(621)4-)\6314-2/\6]1
ecE’ 7j=4
1 3 1
—an+3(m = Da+ 1)+ 14 P22 n -yt s - (M o)

1
=5m (3mn — 2n + 3)

= Z Av) + Z Me) = 3m + 2n + 2m*n — 2mn — 2.
veV’ eck’

Cased: m is odd and n is even:

)\(vc):n+1+g,

)\(1)1 z) :i, 1= 1,2,3,...,77,

2n+2-4L  i=1,35..,n-1
)\(’UQZ'): )

n+l4+%—-% ,i=246,...,n

l1+G—-1)n+i ,j=3,5"7.m—=2 i=1,23,...n
Avj ) =

2+ jn—i ,j=4,6,8,...m—1,i=1,2,3,...,n
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(m—1)n+2+2-441 i=135..,n-1

(m—1)n+2+n—14 i=2,4,6,...,n
mn+14+G-2)n+i ,j=2,46,...,m—1,i=12,3,..,n

mn+2+(G—-1)n—4i ,57=3,57,..m, i=1,23,....n

For all v € V, we have A\(v) € {1,2,3,...,(m —1)n+ 1} and for any subgraph H' =
(V', E') isomorphic to Cy,, we have

m—1
D Aw) = Awe) + Avr 0) + Az i) + Y A1)

veV’ j=3

n41+24i42n42— g 5 (3—n)+n<w—3) 0=1,3,5...,n—1

nAl+24+itn+1l4+0— iy @3 (3—n)+n<w—3> i=2,4,6,....n
DT Ae) = Aler ) + D> Alej )
ecE' j=2

(m—1)n+2+g—%+(7”2—*1)(2mn+3—3n)+n(@—1) i=1,3,5..n—1

(m—1)n+2+n—§+(m—;”(2mn+3—3n)+n(W—1) i=2.4,6,....n

m(A) =Y Aw)+ > Ae) =3m + 2n+ 2m’n — 2mn — 2.
veV’ ecE’

Hence F" admits a Cp,-supermagic labeling. g

Theorem 2.3. Isomorphic copies of Friendship graph kF3;n > 2 k > 2, admits a Cs-
supermagic labeling.

Proof. kE2 has k(2n + 1) vertices and 3nk edges. The vertices and edges of kF> are
denoted as follows:

V={v:s=1,23,... k}u{v];:j=12i=1,...,n, s=1,23,... k}
E={ef,;:ef,=vv],;:i=1,...,n, s=1,2,3,...,k}
U{egi:egi:?ffivgi:i:L...,n, S:172,3,...,k}

S . S _ S S . s J—
U{eg,;:e3;,=v5,us:i=1,...,n, s=1,2,3,...,k}
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where v; are the common verteces.

1
€2 n

1
Vi

To define a bijection A : VUE — {1,2,3,...,

Casel: n is odd:

AW))=n+1)(k+1-3s),
( (n+

k
€2 n

k
Ul n

V| + |E|}, we need to investigate two cases.

A(v] ;) = (s—1)41i,i=1,2,3,...,n
N Ck—Dn+k+"1 —1+i—(s—1)n i=1,2,3,.., 41
Vg i) =

Ck—Dn+k+" —14+i-n—(s—n ,i="L+1,....n

k—1)n+k+2n+2-2i+(s—1)n i=1,2,3,.., 41
Alet ;) =

k—n+k+2n+2-2i+n+(s—n ,i=2+1...n
Aey;))=k+3kn+(s—1)n+i, i=1,2,3,,...,n
AMes,))=k2n+1)+3kn+1—-(s—1)n—1, i=1,2,3,,...,n

where s = 1,2,3,...,
for any subgraph H' =

> Aw)

veV’

2k+%n+3kn—ns—%+2i

k:ffn+3knfnsf§+21
61 z)_'_A(eQ z)+)‘<63 z)

> Ae)

ecE’
3k + 10kn +ns + 3 — 2¢
3k+n+ 10kn +ns+ 3 — 2
m(A) =Y Av)+ > Ae)

veV’ eckE’

k. Here, for all v € V| we have \(v) € {1,2,3,...,
(V' E") isomorphic to Cs,

k(2n+1)} and
we have

+ )‘(Ul z) + )‘(UQ z)

N +1
i=1,2,3,..., 041

=141 n

1
:5k+§n+13kn+§.
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Case2: n is even:

Aws) =kn+ 5 +1+(m+1) (k—s),
A(Ufl):(s—l)n+2,2:1727377n
kn+24+1+Mm+1)(s—1)+2+1-53 i=135..,n-1

Avs ;) = .
kn+24+14+Mn+1)(s—1)—3% 1=2,4,6,...,n
kn+24+1+n+1)(k—1)+(k+1-s)n+1—-451 1=1,3,5,..,n—1
Ale §) = ;
Aes ;) =k+3kn+(s—1)n+1, i—1,2,3,...,
Aes;))=k(@2n+1)+3kn+1—-(s—1)n—1i, i=1,2,3,...,n

where s = 1,2,3,...,k. Similarly, for all v € V, we have A\(v) € {1,2,3,...,k(2n+ 1)}
and for any subgraph H' = (V' E’) isomorphic to C3, we have

> Aw) ARG ERC

veV’
k—in+3kn+ns+3+1i ,i=135.,n-1
k—n+3kn+ns+1+3i ,i=246,...,n

PRIOERICRHERICHEPICE)
eckE’

3k + n+11kn—ns+f—f ,0=1,3,5,....,n—1

3k+n+11kn—ns+2—%i ,0=2,4,6,...,n

m(A) =Y Aw)+ > Ae) =4k + 14kn + 3.
veV/’ ecE’

Hence kF? admits a C3-supermagic labeling. g

Theorem 2.4. k isomorphic copies of Friendship graph of Cy,, kE)";m > 4,n > 2, admits
a Cpy-supermagic labeling.

Proof. kKF)" has k ((m — 1) n + 1) vertices and kmn edges. The vertices and edges of kF"
are denoted as follows:

V= {u 5_1,23 k:}U{v 1 =1,2,3,. —1,i:1,...,n,s=1,2,3,...,k‘}
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where v; are the common verteces.

1 1
€ Um—2 i

1 1 T 1
V2 n €2 n Vin v m—1 i

vk

K k k ! T ’ k k k
V2 n €2 n Ul n v i i

To define a bijection A : VUE — {1,2,3,...,|V| + |E|}, we need to investigate four cases.
Casel: n is even and m is even:

Au2) = kn+ 241+ (n+1) (k= ),
A ) =(s—1)n+i, i=1,2,3,...n,

A(vs ) = ,
En+g5+1+(n+1)(s—1)—3 ,0=2,4,6,...,n
kn+2+1+n+1)(k—1)+(k+1-s)n+1-4L  i=135..,n-1
A(v3 ) = :
kn+24+14+m+ 1) (k-1 +(k+1-s)n+1+2—% i=246,...n
E+(G—-1kn+(s—1)n+i ,7=4,6,8,....m—2,i=1,23,....,n
Avj ) =
E+jkn+1—(s—1)n—1i ,j=579...m—-1,i=1,2,3,....n
E(m—Dn+1)+G—-1kn+(s—1)n+i ,5=135,,....m—1,i=1,2,3,...,n
Aef i) =
E(m—1)n+1)+jkn+1—(s—1)n—1i ] =2,4,6,...,m, i=1,2,3,....,n
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where s = 1,2,3,...,k. Here, for all v € V, we have A(v) € {1,2,3,...,k(2n+ 1)} and
for any subgraph H' = (V’, E’) isomorphic to C,,, we have

m—1
> Aw) $) AW )+ A5 )+ AwS )+ Y A
veV’ j=4
1 1. 5
zim—2k+km—|—2kn+§km n — kmn
> M) =D Mes )
ecE'’ 7j=1

1
=5m (2k — 2kn + 3kmn + 1)

Z AW)+ Y Ae) = m — 2k + 2km + 2kn + 2km®n — 2kmn.
veV’ ecE’

Case2: n is even and m is odd:

Au2) = kn+ 2+ 1+ (n+1) (k—s),

Awi;))=(6—-1)n+i, i=1,2,3,...,n,
kn+2+1+n+1)(s—1)+2+1-41 i=1,35..,n-1

kn+2+1+(n+1)(s—1)— ,0=2,4,6,...,n

kn+24+1+n+1)(k—1)+(k+1-s)n+1-2  i=135,..,n-1

I

{lm+ 4l+(n+ 1) (k- +(k+1-s)n+14+2—L i=246,...,n
{k+(]1)kn+(sl)n+z ,j=4,6,8,....m—1,i=1,2,3,...,n
=k(

E+jkn+1—(s—1)n—1 ,j=5,7,9,....m—2 1=1,2,3,...,n

E(m—1)n+1)+(G—-Dkn+(s—1)n+i ,j=1,3,5,,....m—2,i=1,23,...

E((m—1Dn+1)+jkn+1—(s—)n—i ,j=246,....m—1,i=12,3,...

(m—1)n+1)+mnk+1—-(s—1)n—i, 1=1,2,3,...,n

where s = 1,2,3,...,k. Here, for all v € V| we have \(v) € {1,2,3,...,k(2n+ 1)} and
for any subgraph H' = (V’, E’) isomorphic to C,,, we have

m—1
D0 M) = AW3) + Av] )+ AWE )+ Me5 )+ D M)
veV’ j=4

3 1 1
:fm72k7n+km+5kn+ns+§km2n7kmn7§+i

3 N =

Y Me)= SRCDERCHE)

1 1 3 1
:§m+n+km—|—fk:n—ns+§km2n—kmn+§—z’

m(A\) = Z A(v) + Z Ae) — 2k + 2km + 2kn + 2km>*n — 2kmn.
veV’ eck’
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Case3: n is odd and m is even:

Av)=Mn+1)(k+1-39),
A ;) =Mn+1)(s—1)+1 i=1,2,3,...,n
) k—n+k+2L —1+i—(s—1)n ,i=1,2,3,.., 2

A(v3 ;) =
Ck—Dn+k+2 —1+i—n—(s—Dn ,i=2L+1...n
k—1)n+k+2n+2-2i+(s—1)n i=1,2,3,..,

Av3 ;) =
k—1)n+k+2n+2-2i+n+(s—n ,i=2+1...n
kE+(G—-1kn+(s—1)n+i ,j=4,6,8,....m—2,1=1,23,...,n

)‘(U;i):
E4jkn4+1—(s—Dn—i ,j=57179,...,m—1,i=123...,n
E(m—)n+1)+(G—-1)kn+(s—1)n+i ,57=1,3,5,,....m—1,i=1,23,...,n

A(e}?i):
E(m—1)n+1)+jkn+1—(s—1)n—1 ,j=2,4,6,....,m, 1=1,2,3,...,n

where s = 1,2,3,...,k. Here, for all v € V, we have A(v) € {1,2,3,...,k(2n+ 1)} and
for any subgraph H' = (V’, E’) isomorphic to C,,, we have

> A )+ A] )+ AS )+ AW )+ Y A )
veV! j=4

1 1 1 1
:fm—k+§n+km+kn+§km2n—kmn—f

2 2
D oAe) =D Ale )
ecE’ 7j=1

1

=gm (2k — 2kn + 3kmn + 1)

1 1
m(A\) = Zx\ +Z)\ m—k—l—5n+2km+kn+2k;m2n—2kmn—5.
veV’ eck’
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Cased: n is odd and m is odd:
AW = (n+1) (k+1—s),
A ;))=Mn+1)(s—1)+1 i=1,2,3,...,n
k—Dn+k+2 —14+i—(s—1)n i=1,2,3,.., 5

A(vg ;) =
Ck—Dn+k+2 —14+i-n—(s—1n ,i="L+1...,n

2k —D)n+k+2n+2-2i+(s—1)n vi=1,2,3,.., "2

{(2k1)n+k+2n+222+n+(sl) =" 41 n
{ E+(G—-—1kn+(s—1)n+i ,7=4,6,8,....m—1,i=1,23,....,n
=k(

E+jkn+1—(s—1)n—1 ,j=5,79,....m—2, 1=1,2,3,...,n

E(m—Dn+1)+G-1kn+(s—1)n+:¢ ,j=1,3,5,,....m—2,i=1,2,3,...

k((m—1)n+1)+jkn+1—(s—D)n—14i ,j=246,...,m—1,i=1,23,...

(m—1)n+1)+mnk+1—(s—1)n—i, 1=1,2,3,...,n
where s = 1,2,3,...,k. Here, for all v € V, we have A(v) € {1,2,3,...,k(2n+ 1)} and
for any subgraph H' = (V’, E’) isomorphic to C,,, we have

> Aw) )+ A5 ;) + A(vs +ZA

veV!
1
= im—k—in—i-km-i- kn—l—ns—i— km n—kmn—1+1
m—1
DA =D Al )+ Aler, )
ec R’ 7=1
1 3 1
2m—|—n+km+ kn—ns+ kzm n—kmn+§—z
1 9 1
m(A\) = Z/\ —&-ZA@ m—k—|—§n+2km+lm+2kmn—2kmn—§.
veV! ecE’
Hence kF" admits a C),-supermagic labeling. g

3. CONCLUSIONS

In this paper, we gave class of C,,-supermagic labeling of friendship graphs and isomor-
phic copies of friendship graphs.

REFERENCES

[1] J. A. Gallian, (2015), A dynamic survey of graph labeling, Electron. J. Combin., 19, #DS6.

[2] A. Guitérrez and A. Lladd, (2005), Magic covering, J. Comb. Math. Comb. Comput., 53, pp. 43-565.

[3] T. Kojima, (2013), On Cs-supermagic labelings of the Cartesian product of paths and graphs, Discrete
Math., 313(2), pp. 164-173.

[4] A. Lladé and J. Moragas, (2007), Cycle-magic Graphs, Discrete Math., 307(23), pp. 2925-2933.

[6] T. K. Maryati, E. T. Baskoro, and A. N. M. Salaman, (2008, Py-supermagic labelings of some trees,
J. Combin. Math. Comput., 65, pp. 197-204.



T. ONER, M. HUSSAIN, S. BANARAS : Cj/-SUPERMAGIC LABELING OF FRIENDSHIP GRAPHS 919

[6] A. Rosa, (1966), On certain valuations of the vertices of a graph, Theory of Graphs, International
Symposium, Rome, 1966, 349-355.

[7] M. Roswitha, E. T. Baskoro, T. K. Maryati, N. A. Kurdhi and I. Susanti, (2013), Further results on
cycle-supermagic labeling, AKCE Int. J. Graphs Comb., 10(2), pp. 211-220.

[8] P. Selvagopal and P. Jeyanthi, (2008), On Cj-super magic graphs, Int. J. Math. Comput. Sci., 3(1),
pp- 25-30.

[9] T. Shalini and S. R. Kumar, (2015), Labeling Techniques in Friendship Graph, International Journal
of Engineering Research and General Science, 3(1), pp. 277-284.

[10] S. Meena and K. Vaithilingam, (2012), Prime Labeling Of Friendship Graphs, International Journal
of Engineering Research and Technology, 1(10), pp. 1-13.

[11] Y. M. Parmar, (2017), Edge Vertex Prime Labeling forWheel, Fan and Friendship Graph, International
Journal of Mathematics and Statistics vention(IJMSI), 5(8), pp. 23-29.

[12] D. Tanna, (2013), Harmonious Labeling of Certain Graph, Int. J. Adv. Engg. Res. Studies, 2(4), pp.
46-48.

[13] N. L. Prasanna and N. Sudhakar, (2014), Algorithms for Magic Labeling on Graphs, Journal of
Theoretical and Applied Information Technology, 66(1), pp. 36-42.

[14] M. Radhikal and V. S. Selvi, (2017), A Study on Graceful and 6-Graceful Labeling of Some Graphs,
International Journal of Computing Algorithm, 6(1), pp. 27-30.

[15] S. N. Daoud and A. N. Elsawy, (2019,) Edge even graceful labelling of new families of graphs, Journal
of Taibah University for Science, 13(1), pp. 579-591.

Dr. Tarkan Oner received his PhD degree from the Department of Mathematics at
Mugla Sitki Kogman University in 2012. He is an associate professor in the Depart-
ment of Mathematics at Mugla Sitki Kogman University. His main research interests
are point set topology, topological groups, fuzzy metric spaces, graph labeling.

Dr. Muhammad Hussain is working as an associate professor in the Department of
Mathematics, COMSATS Lahore Campus. He completed his PhD at Abdus Salam
School of Mathematical Sciences, GC University, Lahore under the supervision of
Prof. Dr. Edy Tri Baskoro and joined the Department of Mathematics, COMSATS
Lahore in 2008. He has published more than 30 ISI Impact factor’s research articles.

Shakila Banaras is working as a lecturer in the Department of Mathematics, Queen
Mary College Lahore. She completed her masters in Philin Graph labeling from GC
University, Lahore and was chosen as a lecturer in mathematics in 2020.




