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Abstract Let G be a graph and y:V(G) — {1,2,3, ...,p + q} be an injection. For each uv,
1 xX® ﬁ .

- ()(—(u)X(u))X( )=x( )]. Then y is called
a super exponential mean labeling if y(V(G)) U {f*(uv):uv € E(G)} = {1,2,3,...,p + q}.
A graph that admits a super exponential mean labeling is called a super exponential mean
graph. In this paper, the super exponential meanness of some standard graphs have been
studied.

the induced edge labeling y™* is defined as y*(uv) =
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1. Introduction

In this paper, only finite, simple and undirected graphs are considered. For terminology,
definitions we follow [6] and for survey [5].

A path on n vertices is denoted by B,. G © S, is the graph obtained from G by attaching m

pendant vertices to each vertex of G. Let v(i), vz(i), v3<">, ) ’77531 and uq, uy, us, ..., U, be the vertices of

the it" copy of the star graph S,,,,1 < i < n and the path P, respectively. Then the graph [P,; S,,] is
obtained from n copies of S, and the path P, by joining u; with the central vertex vl(” of the it" copy
of S,, by means of an edge, for 1 < i < n. An arbitrary subdivision of a graph G, is a graph obtained
from G by a sequence of elementary subdivisions forming edges into paths through new vertices of
degree 2. For a graph G, the graph S(G) is obtained by subdividing each edge of G by a vertex. A
square of a graph G, denoted by G?2, has the vertex set as in G and two vertices are adjacent in G2 if
they are at a distance either 1 or 2 apart in G.

The concept of exponential mean labeling was introduced [1] and developed the exponential
mean labeling of some standard graphs [2] by by Rajesh Kannan et al.. The concept of super
geometric labeling was first introduced by A. Durai Baskar et al. [3]. Arockiaraj et al. introduced the
super F-root square mean labeling of graphs [4]. Motivated by the works on graph labeling, we
introduced a new type of labeling called super exponential mean labeling.
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Let G be a graph and x:V(G) - {1,2,3,...,p + q} be an injection. For each uv, the induced

edge labeling x* is defined as y" (uv) = |- ())((((Z;X(u)

mean labeling if y(V(G)) U {f*(uv):uv € E(G)} ={1,2,3,...,p + q}. A graph that admits a super
exponential mean labeling is called a super exponential mean graph.

)x@)= x(u)] Then y is called a super exponential

1 3

8 6
Figure 1. A super exponential mean labeling of C,

In this paper, the super exponential meanness of some standard graphs have been studied.

2. Main Results

Theorem 2.1 Union of number of path P, is a super exponential mean graph, forn > 2.

Proof. Let the graph G be the union of k paths. Let {vg"): 1 < B < p,} be the vertices of the a" path
P, withp, =2and1 < a <k.
Define x: V(G) - {1,2,3, ..., X" _, 2p, — v} as follows:

)((vlgl)) =28—-1,for1<p <p;and

X(U/(?a))zf( zEZ 1))"‘25 1,for2<a<kand1<p <p,.
The induced edge labeling is as follows:

x" ( ) (1))=2ﬁ for1<pf <p;—1land

B B+1
X ( éa) g?l) f(er“ 1))+2ﬁ for2 <a <yand
1<p<p,— 1

Hence, y is a super exponential mean labeling of G. Thus the graph G is a super exponential mean
graph.

Corollary 2.2 Every path P, is a super exponential mean graph, forn > 1.

Theorem 2.3 The graph P, © S, is a super exponential mean graph, forn = 1 and m < 3.
Proof. Let u;,uy, ..., uy, be the vertices of the path P, and v{®, v{®
each vertex u, of the path P,, for1 < a < n.
Casei.m = 1.
Define y: V(P, © S;) = {1,2,3, ...,4n — 1} as follows:

x(uy) =4a -1, f0r1£a£nand

() 1 a=1
){(1 ) {40(—4 2< a< n
The induced edge labeling is as follows:

X (Uquiy1) =4a+1,for1<a<n-1and
x* ( 1(“) a)=4a—2,f0r1£oc£n.

e v,(,f‘) be the pendant vertices at
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Caseii.m = 2.
Define y: V(P, © S,) = {1,2,3, ...,6n — 1} as follows:
x(uy) =6a—3,forl <a<n,
xW) = 6a —5,for1 <a <nand
)((172(“)) =6a—1,forl<a<n
The induced edge labeling is as follows:
X (ugug +1) =6a,forl<a<n-1,
)(*(vl(a)ua) =6a—4,forl<a<nand
X" (vz(a)ua) =6a—2,forl<a<n
Case iii. m = 3.
Define y: V(B, © S3) = {1,2,3, ...,8n — 1} as follows:
x(uy) =8a—3,forl <a<n,
(@, _ (1 a =1
x(vy )_{Sa—S 2< a < n
x(WSY) =8a—6,for1 < a <nand
)((vgfa)) =8a—1,forl<a<n.
The induced edge labeling is as follows:
X (Ugugye1) =8a+ 1L, forl<a<n-—1,
)(*(vl(a)ua) =8a—5forl <a<n,
X W) = 8a —4,for 1 < a < nand
x* (vga)ua) =8a—2forl<a<n
Hence, y is a super exponential mean labeling of B, © S,,. Thus the graph B, © S,,, is a super
exponential mean graph, forn > 1and m < 3.

Theorem 2.4 [P,; S;,] is a super exponential mean graph, forn = 1 and m < 2.

Proof. Let uq, u,, ..., u, be the vertices of the path B, and vl(“), 172(“), ) v,(,f‘) be the pendant vertices at
each vertex u, of the path P,, for1 < a < n.

Casei.m=1.

Define y: V([Py; S1]) = {1,2,3, ...,6n — 1} as follows:

(5 a=1
X(u“)_6a—5 2< a< n,

)((vl(a)) =6a—3 for 1<a<n,
)((vz(n)) =6n-—1
and
@) _ (1 a=1
X(UZ )_{60( 2< a< n—1
The induced edge labeling is as follows:

. _ (6 a=1
X(u“u“+1)_{6a—2 2< a< n-—1,

N @) _ (4 a =
X(”a”l )_{6a—4 2< a< n,
* (o) () _ 2 a=1
X(”l V2 )_{60(—1 2< a< n—1
and y* (vl(n)vz(n)) =6n-—2.
Caseii.m = 2.
Define y: V([B;; S2]) — {1,2,3, ...,8n — 1} as follows:

(Ba+2 1< a< 2
X(u“)_{&x—s 3< a< n,
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X( 1(a))={8a— g; a< n—1,
/(o) =on—3
X(Z())z 8a—1 g;ag n—1,
X( ()) 8n — 6
( ) {8a+1 g;1a< n—1
and )(( (")) 8n — 1. The induced edge labeling is as follows:

* _ (8 a=1
X(uiu““)_{&x—é} 2< a< n-—1,

X (“a”l(a)) Z{ga—6 g<=:c< n—1,
X" (unvl( )) =8n-5, y* (vl(n)vz(n)) =8n—4

X (vl(a)vz(a))6 {gzga_3 _121;1013 n—1
and v () ={gy 5 924 < m

Hence, y is a super exponential mean labeling of [B,;S,,]- Thus the graph [B,; S,,] is a super
exponential mean graph, forn > 1and m < 2.

Theorem 2.5 Arbitrary subdivision of K 3 is a super exponential mean graph.

Proof. Let G be an arbitrary subdivision of K 3. Let vy, v;, v, and v; be the vertices of G in which v,
is the central vertex and vy, v, and v5 are the pendant vertices of K 5.
Let the edges vov;, vV, and vyvs of K, 3 be subdivided by p;, p, and p; number of vertices

respectively. Let
® @ (1) ®

Vo, Uy ', Vy V3 e, p1+1(— V1), vo,vl(z),vz(z),véz), 15511(_ vy)
and vy, v (3) 172(3),17353), ;311(— v3) be the vertices of S(K; 3) and vy = v for1 <a <3.

Let e(“) = vlga)l /(3“), 1<B<p.+1land1<a<3be the edges of S(K; 3) and it has p; +
p2+p3+4 vertlces and p; + p, + p3 + 3 edges with p; < p, < ps.
Case i. p; = p,.

Define y:V(S(Ky3)) = {1,2,3,...,2(p1 + p2 + p3) + 7} as follows:
X(Wo) = 2(p1 +p2) +5,
X)) =2(pr+p) +5—4j,for 1< B <p +1,
XWP) = 2(p1 +p2) + 6 — 4j, for 1 < f < p, + 1 and
XW) =21+ ) +5+2j,for 1<p<p;+1.

The induced edge labeling is as follows:

X (vPvpl) =2 +p) +3 - 4B for 1< B <p,

2 2
vPv® ) =200 +p2) +4- 4B for 1 < <p,,

3 3
(”fg ) [(f+)1) =2(py +py) + 6+ 2B, for1 < B <ps,
(Uovl(l)) =2(p, tp2)+3,

X
X
X
X" (170171( )) =2(py +p2) +4

and

X (Vovl( )) =2(p, +p2) + 6.

Caseii. p; <p, <ps.
Define y:V(S(Ky3)) — {1,2,3,...,2(p1 + p2 + p3) + 7} as follows:
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x(Wo) = 2(p1 +p2) +5,
XW) =2 +p) +6— 4B for1<j<p +1,
w?) :{2(P1+P2)+5—4j I<sjspi+1
XV 2p, +3 —2j p1+2< B < pp+1
and

XW) =2+ ) +5+2B,for 1< p<p;+1.
The induced edge labeling is as follows:

x* (vlgl)vlgi)l) =2(py +p2) +4—4pB,for1 < B <p,,

— < <
1 (v02,) = {2(191 tp)+3-4f 1= f = p

B+1 2p, +2 -2 pL+1< B < p,y,
* 3 3
X ("fg )”f(n)l) =2(py +py) +6+2B,for1 < B <ps,

X (Uovfl)) =2(p1+p2)+4
* @)
X (Vovl ) =2(p1+p2)+3
and
X (U0U1(3)) =2(p1 +p2) +6.
Hence, x is a super exponential mean labeling of S(K; 3). Thus the graph the graph S(K; 3) is a super
exponential mean graph.

Theorem 2.6 P2 is a super exponential mean graph, for n > 3.

Proof. Let vy, v,,...,v, be the vertices of the path P,. Define x:V(P?) - {1,2,3,...,3n — 3} as
follows:

x(wy) =1,

(v)={3i_3 3< a < n—1and a is odd
X\Va 3a—2 2< a < n—1and i is even and
x(v,) =3n-3.

The induced edge labeling is as follows:
X (Wgvgs1) =3a—1,for1 <a<n-1and
*(vgv )={3af 1< a < n—2and a is odd
X WaVatz 3a+1 2< a < n—2and a is even.
Hence, y is a super exponential mean labeling of P2. Thus the graph P? is a super exponential mean
graph, forn > 3.

Theorem 2.7 S(P, © K;) is a super exponential mean graph, forn > 1.

Proof. Let V(P, © K;) = {u;,v;: 1 < i < n}. Let x, be the vertex which divides the edge u,v,, for
1 < a < n and y, be the vertex which divides the edge u,v .1, for1 <a <n —1.Then
VISP OK)) ={ug v X ypil<a<nl<p<n-1j}
E((Py © K1) = {ugXq VaXq:1 S @ S n}U {Ugyy, Yallg+1:1 < f <n —1}
Define y: V(S(B, © K1))VE(S(P, © Ky)) = {1,2,3, ...,8n — 3} as follows:
a =1
X(u“)=8a—7 2< a < n,
x,)=8i—1 for 1<a<n-—1,
x(x,)=8i—5 for 1<a<n,
xwa) = { 2!
@ 8a — 2 2< a< n-1
and
x(v,) =8n—3.

Then the induced edge labeling is as follows:
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) (6 i=1
X(““y“)‘{si—zL 2< i< n-1,
X Yaugs1) =8a forl <a<n-1,

N _{ a=1
X (UaXe) = 8a—6 2< a< n,

¥ (2 a=1
X (x“”“)_{sa—3 2< a< n-1
and y*(x,v,) = 8n — 4.
Hence, y is a super exponential mean labeling of S(B, © K;). Thus the graph S(P, © K;) is a super
exponential mean graph, forn > 1.

3. Conclusion

In this paper, the super exponential meanness of some standard graphs have been studied. It is possible
to investigate the super exponential meanness for other graphs.
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