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Abstract Let G be a graph and f:V(G) = {1,2,3, ...,p + g} be an injection. For each uv, the
induced edge labeling f~ is defined as

1 x() 1
(){(17) )X(V)—X(u) .

x@)x
Then f is called a super exponential mean labeling if f(V(G)) U {f*(wv):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, we have discussed the super exponential meanness of
some standard graphs.
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1. Introduction

In this paper, only finite, simple and undirected graphs are considered. For terminology,
definitions we follow [7] and for survey [6].

A path on n vertices is denoted by P,. The graph G (p;, my, p2, My, ..., My_1,Py) is Obtained
from n cycles of length p4,p,, ..., p, and (n — 1) paths on my, m,, ..., m,,_; vertices respectively by
identifying a cycle and a path at a vertex alternatively as follows: If the j* cycles is of odd length,

y3\th
then its (p’2—+3) vertex is identified with a pendant vertex of jt* path and if the jt" cycle is of even

. th
length, then its (p’Tﬁ) vertex is identified with a pendant vertex of jt" path while the other pendant

vertex of the j* path is identified with the first vertex of the (j + 1)!* cycle. The graph
G*(p1,p2, ---, Pn) 1S Obtained from n cycles of length p,, p,, ..., p,, by identifying consecutive cycles at

43\ th
a vertex as follows. If the j** cycle is of odd length, then its (p’T”) vertex is identified with the first

, th
vertex of (j + 1)t" cycle and if the j* cycle is of even length, then its (p,2_+2) vertex is identified
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with the first vertex of (j + 1) cycle. The graph Tadpoles T(n, k) is obtained by identifying a
vertex of the cycle C,, to an end vertex of the path P,. The triangular ladder TL,,n = 2 is a graph
obtained by completing the ladder L,, by the edges u;v;,, for 1 <i <n — 1, where L, is the graph
P, X P,.

The middle graph M(G) of a graph G is the graph whose vertex setis {v:v € V(G)} U {e:e €
E(G)} and the edge set is {e,e,:e1,e, € E(G) and e; and e, are adjacent edges of G} U {ve:v €
V(G),e € E(G) and e is incident with v}. The total graph T(G) of a graph G is the graph whose vertex
setis V(G) U E(G) and two vertices are adjacent if and only if either they are adjacent vertices of G or
adjacent edges of G or one is a vertex of G and the other one is an edge incident on it. A twig
TW(P,),n = 3 is a graph obtained from a path by attaching exactly two pendant vertices to each
internal vertices to each internal vertices of the path.

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 Durai Baskar et al. [3]. Arockiaraj et al. introduced the
super F-root square mean labeling of graphs [4]. Rajesh Kannan et al. introduced super exponential
mean labeling of graphs [5]. Motivated by the works on graph labeling, we discussed the further
results on super exponential mean labeling of some standard graphs.

Let G be a graph and f:V(G) - {1,2,3,...,p + q} be an injection. For each uv, the induced
edge labeling f™ is defined as
. 1 )X®)
X w) = [2 &2
Then f is called a super exponential mean labeling if f(V(G))VU{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.

__r
)x(v)—x(u)l_

8 6

Figure 1. A super exponential mean labeling of C,

2. Main Results

Theorem 2.1 G(p1, k1, P2, Ko, ., Kn_1, Py) iS @ super exponential mean graph with p,, # 4 for 2 <
a < n and for any k4.

Proof. Let {v/g“): 1<a<nand1<p <p,} be the vertices of the n number of cycles in G with
Pa F4for2<a<n.
Let {u/g“): 1<a<n-—1land1<p < k,} be the vertices of the (n — 1) number of paths in

G.For1 < a <n— 1, the at” cycle and at" path are identified by a vertex v((,‘fiﬁ) and u{*) while p,

is odd and v((,‘fiﬂ) and u§“> while p, is even and the a® path and the (a + 1)" cycle are identified

2

2
by a vertex u” and v{**" in G.
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Define f:V(G) - {1,2,3,..., X221 (2py + 2ky) + 2p, — 3n + 3} as follows:
When p, is odd,

f(u/(fl)) =f <Ul%+2> +2B—2, for2 < B <k, and

(1 =1
4p — 4 2< B< [%]
F(o) =485 B =[%]+1
48 — 6 g = [%] +2
4p, +5 — 4B l%J+3SjS p.
The induced edge labeling is as follows:

4B -2 1< B < [%]
48 -3 g =5+1

(0,0 _
r(705) lag—s g =2 +2

141
4pi+3-48 |7 +3< < pi-1,
P1
(@ DY _ @
£ (ufPuly) = f<vl%J+2> +26 -1, for1<B <k —1.

When p, is even,

f* (vl(l)v(l)) =3 and

(1 B=1
f(vlgl))=!4,8—4 2< B < l%]+1

l4p1+5—4ﬁ l%]+2§ B < p, and

f (u/gﬂ) =f (Ul%“) +2B8 -2, for2 < B <k,.

The induced edge labeling is as follows:

4p—2 1< ps< B
s (D (D _ 2
f (vﬁ vﬁ+1) Ap, +3 — 4B I%J+1S B < p1—1,

f* (vl(l)vzg?) =3 and

* 1 1 1
£ (ufu,) =f<vl(p_fj+1>+2/3—1, forl<f <k, —1.
2
For2<i<n-1,

(
{f(v[(ﬁJ+2>+2ﬁ’—2 2< B < k; and p, is odd 1mm
)=\ /.

(@)
f(”ﬁ
kf (v@ﬂ) +26-2 2< B< k, and p, is even.

2

For2<i<n,
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f( ka_1)+4,8—6 2< B< lp—“J+1 and p, is oddlmmlmm
f( ,((a 1))-1-4;90,—i-5 43 Z[’7J+2< B < p, and p, is odd
f( ,(ca_i)) +4f -6 25 B< l%‘"] and p, is even 1mm
(@) -
f (”ﬁa ) \ f(u,(ca_i)) +48 -5 B = lpz—“J +1 and p, is even Imm
f( ,(C'Z:)) + 48 —12 B = ’;—“J + 2 and p, is even lmm
FulD) +ap+5-4  |2|+3< p< p,
and p, is even.
The induced edge labeling is as follows:
For2 <a <n,
( f(u(a 1)) +1 B=1and p, is odd 2mm
FEP) +ap -4 2< p < [%+1
] and p, is odd 2mm 2mm
-1 Py
f(u,(j’_))+4pa+3—4/3 HHS/} < p, -1
and p, is odd
( (@ 1)) +1 B =1and p,  is even 2mm
(a D Pp
f (v(a) @y _ < (uka—1 ) +4p—4 2s fp= I?J -1
ONGE and p, is even 2mm
F) + 4 -3 p= 3]
A and p, is even 2mm
1 Py
FED) +ap - p=2+1

and p, is even 2mm

FO ) +ap, +3-4p  |%|+2< j< p,-1

\ and p, is even,
For2<i<n-—1,

f ( @ (z)) f( @ 1))+3and
(f( (52 >+2,8—1 1< < ko—1 and p, is odd 2mm
(a2, = g
fr g g

I

Hence, f is a super exponential mean labeling of G(py,ky, P2, Kz, oo kn_1,Pn). Thus the graph
G (p1, k1,02, Kz oo, k1, Py IS @ SUper exponential mean graph with p; # 4 for 2 < i < n and for any
ki.

UI(QJH) +28 -1 1< B< ko—1 and p, is even.
2

Corollary 2.2 G*(p4, p2, ---» pn) IS @ super exponential mean graph with p; # 4, forall 2 <i < n.
Corollary 2.3 Every triangular snake is a super exponential mean graph.
Corollary 2.4 Tadpoles T(n, k) is a super exponential mean graph, forn = 3 and k > 2.

Theorem 2.5 TL,, is a super exponential mean graph, for n > 3.
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Proof. Let the vertex set of TL, be {v;,v,,.., v, Uy, Uy, ..., uy} and the edge set of TL, be
{UgUis1, UiVas1, VaVar1: 1 ST S<n—1}U {u,v,:1 < a < n}. Then TL,, has 2n vertices and 4n — 3
edges. Define f:V(TL,) - {1,2,3, ...,6n — 3} as follows:
1 a =1

f(v“)={6a—6 2< a< n,

flug)=6a—-2forl<a<n-—1
and f(u,) = 6n — 3.
The induced edge labeling is as follows:

ff(Wavgs) =6a—3 for 1<a<n-1,

ffuguge1) =6a+1 for 1<a<n-—1,

ffugvy) =6a—4 for 1<a<n and

ff(UgVgsq) =6a—1 for 1<a<n-1.
Hence, f is a super exponential mean labeling of T'L,,. Thus the graph TL,, is a super exponential mean
graph forn > 3.

Theorem 2.6 M(P,) is a super exponential mean graph, forn > 4.

Proof. Let V(B,) = {v1, vy, ..., v} and E(P,) = {eq = VaVq+1:1 < a < n — 1} be the vertex set and
edge set of the path B,. Then

V(M(B,)) = {vy,V2, ..., Vp, €1,€2, ...,€n_1} and

EM(PR))) = {veea €qVas1: 1 <a<n—1}U{eseqi1: 1 <a <n-—-2}
Define f: V(M(PB,)) — {1,2,3, ...,.5n — 5} as follows:

1 i=1
f(va)={2a+1 2< a £ 3
ga—g élli as<n2and
a— < a <
f(e“)‘{s(x—z 3< @ < n—1.
The induced edge labeling is as follows:
F*(eqe ):{60( 1< a < 2
atatl S5a+1 3< a < n—-2,
2 a =1
f*(eava)={2a+4 2< a £ 3
5i—3 4< a < n-1

and f*(eqvgqe1) =5i—1forl<a<n-1
Hence, f is a super exponential mean labeling of M (P,). Thus the graph M(P,) is a super exponential
mean graph for n > 4.

Theorem 2.7 The total graph T(P,) is a super exponential mean graph, for n > 2.

Proof. Let V(B,) = {v1,v,, ..., v} and E(B,) = {eg = VaVas1:1 < a < n — 1} be the vertex set and
edge set of the path B,. Then

V(T(R,)) = {v1, vy, ..., Vp,€1,€2,...,€4_1} and

E(T(PY) = (Vo Vgs1,€aVar €qVar1: 1 Sa <n—1}U{eepi1: 1 <a <n—2}
Define f:V(T(R,)) — {1,2,3, ...,6n — 6} as follows:
1 i=1
f(v“)_{6a—6 2< a< nand

fleg) =6a—2, forit<a<n-—1.
The induced edge labeling is as follows:

f"(Wavgs1) =6i—3,forl<a<n-1,

frleqvy) =6a—4,for1<a<n-1,

fr(eqvgs1) =6a—1,for1<a<n-1and

fr(eqepqs1) =6a+1,forl<a<n-—2.
Hence, f is a super exponential mean labeling of T(B,). Thus the graph T(B,) is a super exponential
mean graph, forn > 2.
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Theorem 2.8 TW(P,) is a super exponential mean graph, for n > 3.
Proof. Let uq,u,, ...,u, be the vertices of the path B, and vl(“),vz(“) be the pendant vertices at each
vertex u, of the path B,,for 2 < o« <n — 1. Then

V(TW(BR,)) =V(P,) VU {vl(a),vz(a): 2<asn-— 1} and
E(TW(P) = E(Bu) U fuav® uqvi¥:2 <a <n—1}.

Define f: V(TW(R,)) = {1,2,3, ...,6n — 9} as follows:

f) =1 « =1
= l6a—7 2<
n

fun-1) = 651— 11, f(u )f

a =
f(vl(a)):{6a—9 3< a < n-2
f (vl(n_l)) = 6n — 16,
f(vi®)=6a-5 for 2<a<n-2

and £ (v{"™") = 6n— 14
The induced edge labeling is as follows:
F* uqiar)) = {2 « -1
6a—4 2< a £ n-—3,
f*(un—zup-1) = 6n — 15, f*(up-qun) = 6n — 10,
f*(uavl(a)) =6a—8 for 2<a<n-2,

f* (un_lvl(n_l)) =6n—13 and
f*(uivz(“)) =6a—6 for 2<a<n-1.

Hence, f is a super exponential mean labeling of TW(PB,). Thus the graph TW(PR,) is a super
exponential mean graph, forn > 3.

3 Conclusion
In this paper, the results on super exponential meanness of some standard graphs have been discussed.
It is possible to investigate the super exponential meanness for other graphs.
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