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k- SUPER GEOMETRIC MEAN GRAPHS

S.S.SANDHYA, E.EBIN RAJA MERLY, B.SHINY

Abstract: Let f: V(G) — {1,2,...,p+q} be an injective function. For a vertex labeling “ f ”, the induced edge

labeling f*(e=uv) is defined by, f*(e) = [\/ f)f (v)]or [\/ faf (U)J. Then “ {7 is called a “Super Geometric mean
labeling” if {f(V(G))}u{f*(e):ecE(G)}={1,2,...,p+q}. A graph which admits Super Geometric mean labeling is
called “Super Geometric mean graph”. Let f: V(G) — {1,2,...,p+q+k-1} be an injective function. For a vertex
labeling “f”, the induced edge labeling f*(e=uv) is defined by, f*(e) = [\/f(w)f (W) |or |{/f W) f(v)|. Then “f” is
called a “k-Super Geometric mean labeling” if {f(V(G))}u{f*(e):eeE(G)}={k k+1,k+2,...,p+q+k-1}. A graph which
admits k- Super Geometric mean labeling is called “k- Super Geometric mean graph”.

In this paper we prove that “k- Super Geometric mean labeling” behavior for some standard graphs.
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1. Introduction: All graphs in this paper are finite,
simple and undirected graph G = (V,E) with p vertices
and q edges. For a detailed survey of graph labeling
we refer to Gallian[1]. For all other standard
terminology and notations we follow Harary [2]. The
concept of “Geometric mean labeling” has been
introduced by S. Somasundaram, R. Ponraj and
P.Vidhyarani in [4]. S.S.Sandhya, E. Ebin Raja Merly
and B. Shiny introduced “Super Geometric mean
labeling” in [5].

In this paper, we investigate some standard graphs
are k-Super Geometric mean graphs.

Now we will provide a brief summary of definitions
and other informations which are useful for our
present investigation.

Definition: 1.1: A graph G=(V,E) with p vertices and
q edges is called a “Geometric mean graph” if it is
possible to label the vertices xeV with distinct labels
f(x) from 1,2,...,g+1 in such a way that when each edge
e=uv is labeled with fle=uv) =

[V/ff®@)| or |{/fW)f ()] then the edge labels are

distinct. In this case, “ f” is called a “Geometric mean
labeling” of G.

Definition : 1.2: Let f : V(G) —{1,2,..,p+q} be an
injective function. For a vertex labeling “ f 7, the
induced edge labeling f*(e=uv) is defined by, f*(e) =
[Vf@f®@)| or [\/f(w)f@)I|. Then “ f” is called a
“Super Geometric mean labeling” if
{f(V(G))}uff*(e):ecE(G)}={1,2,...,p+q}.A graph which

admits Super Geometric mean labeling is called
“Super Geometric mean graph”.

Definition: 1.3: Let f: V(G) — {1,2,..,p+q+k-1} be an
injective function. For a vertex labeling “ f 7, the
induced edge labeling f*(e=uv) is defined by, f*(e) =
[\/f(u)f(v)]or [\/f(u)f(v)J. Then “ f” is called a “k-
Super Geometric mean labeling” if
{f(V(G))}u{f*(e):ecE(G)}={k k+1,k+2,...,p+q+k-1}. A
graph which admits k- Super Geometric mean
labeling is called “k- Super Geometric mean graph”.
Definition : 1.4: A Path P, is a walk in which all the
vertices are distinct.

Definition :1.5: A graph obtained by joining a single
pendant edge to each vertex of a path is called a
Comb(P,AK,).

Definition :1.6: The Ladder L,, n>2 is the product
graph P,xP, and contains 2n vertices and 3n-2 edges.
Theorem 1.7[5]: Path, Comb, Ladder and (P,AK,,)
are Super Geometric mean graphs.

2. Main Results

Theorem: 2.1: Any Path is a k- super Geometric
mean graph.

Proof:

Let P, = vv,...v, be a path,

Define a function f: V(P,) —{1,2,3,..., p+q+k-1} by,

f(v;) = 2i-1+k, 1<i<n.

Edges are labeled with,

f(vivi,) = 2i-1+k, 1<i<n-1

Then we get distinct edge labels.

Hence any path is a k- Super Geometric mean graph.

Example : 2.2: 10 - Super Geometric mean labeling of Py is displayed below.

Vi 11 < 13 - 15

19 Ve

10 12 14 16

Figure: 1
Theorem : 2.3
Combs (P,AK,) are k - super Geometric mean graphs.
Proof:

...
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Let G be a graph obtained from a path P, = v,v,...v, by joining a vertex u; to v;, 1<i<n.
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Define a function f: V(G) —{1,2,3,..., p+q+k-1} by,
f(v;) = 41-2+k, 1<i<n
f(u;) = 4i-4+k, 1<i<n
Edge labels are given by,
f(vivi,,) = 4i-1+k, 1<i<n-1
f(uv;) = 4i-3+k, 1<i<n
Thus both vertices and edges together get distinct labels from
{k, k+1, k+2, ..., p+q+k-1}.
Hence G is a k- super Geometric mean graph.
Example : 2.4
8- Super Geometric mean labeling of P,AK, is given below.

10 14 18 22
Vi - . -

! 11 15 19 V4
9 13 17 21
m L4
8 12 16 20

Figure: 2

Theorem: 2.5: A graph obtained by attaching K, , at each pendant vertex of a Comb is a k- super Geometric
mean graph.

Proof:

Let G, be a comb and G be the graph obtained by attaching K, , at each pendant vertex of G,.

Let its vertices be uj, vj, vy, iy, 1<i<n.

The graph G = (P,AK))AK, , given below.

Vil Va2 Vil Vin2

VY NN

w - ——————- —,

Figure: 3

Define a function f: V(G)—{1,2,3,...,p+q+k-1} by,
flvy) =k

f(vy) = 8i-9+k, 2<i<n

f(v,,) = k+2

f(vi,) = 8i-7+k, 2<i<n

f(v,) = k+a

f(v;) = 8i-2+k, 2<i<n

f(u,) = k+6

f(u;) = 8i-4+k, 2<i<n

Edges are labeled with,
f(wuy,,) = 8i+k, 1<i<n-1

f(u;v;) = 8i-3+k, 1<i<n

f(v,vy,) = k1

f(vivy) = 8i-6+k, 2<i<n

f(vivi,) = 8i-5+k, 1<i<n.

..The edge labels are distinct.
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Hence G admits a k-Super Geometric mean labeling.
Example: 2.6
15-Super Geometric mean labeling of (P,AK,,) is shown below.

15 17 22 24 30 32
=
23 26 33 34
29 37
28 36
23 31 39
27 35
Figure: 4

Theorem : 2.7

Ladders are k-Super Geometric mean graphs.
Proof:

Let L, = P, x P, be a Ladder.

Define a function f: V(L,) —{1,2,3,...,p+q+k-1} by,
f(v;) = 5i-5+k, 1<i<n

f(u,) = k+3
f(u;) = 5i-3+k, 2<i<n
Edges are labeled with,

f(v,v,) = k+2
f(vivi,,) = 5i-2+k, 2<i<n-1
f(uu,,) = 5i-1+k, 1<i<n-1
f(u;v;) = 5i-4+k, 1<i<n
. We get distinct edge labels.
Hence “ f” provides a k- super Geometric mean labeling.
Example: 2.8
100 — Super Geometric mean labeling of L. is shown below.

1, 100 105 110 115 120
1 Vs
102 108 113 118
101 106 111 116 121
- 104 109 114 119 us
103 107 112 117 122
Figure: 5

Theorem: 2.9: Let G be a graph obtained by attaching each vertex of P, to the central vertex of K, ,. Then G is a
k-Super Geometric mean graph.

Proof: Let P, be path u,u,...u, and v;, w; be the vertices of K, , which are attached with the vertex u; of P,,.
Define a function f: V(G) —{1,2,3,...,p+q+k-1} by,

f(u;) = 61-4+k, 1<i<n

f(v;) = 6i-6+k, 1<i<n

f(w;) = 6i-2+k, 1<i<n

Edge labels are given by,

f(uju;y,) = 6i-1+k, 1<i<n-1

f(u;v;) = 6i-5+k, 1<i<n

fluw;) = 6i-3+k, 1<i<n.

From the above labeling pattern, we get

{f(V(G))}uff*(e):eeE(G)}= {k, k+1, k+2,...,p+q+k-1}.

Hence G is a Super Geometric mean graph.

Example : 2.10

1000- Super Geometric mean labeling of (P,AK, ,) is displayed below.
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o002 1008 1014 L0260
1% » Y
1005 1011 1017 s
1001 1003 1007, 1009 1113 1115 1119 1021
Vi N Va4 W
1opp 1004 1006 1010 1012 1016 1018 1022
Figure: 6

Theorem : 2.11

Let G be a graph obtained by attaching pendant edges to both sides of each vertex of a path P,,. Then Gisak -
Super Geometric mean graph.

Proof:

Consider a graph G which is obtained by attaching pendant edges to both sides of each vertex of a path P,,.

Let u;, vi, w;, 1<i<n be the vertices of G.

Define a function f: V(G) — {1,2,3,...,p+q+k-1} by,

f(w;) = 6i-2+k, 1<i<n

f(v;) = 6i-4+k, 1<i<n

f(w,) =k
f(w;) = 6i-7+k, 2<i<n
Edges are labeled with,

f(wjuy,,) = 6i+k, 1<i<n

f(uv;) = 6i-3+k, 1<i<n

fluw;) = 6i-5+k, 1<i<n

. We get distinct edge labels.

Hence “ {” provides a k- Super Geometric mean labeling.

Example: 2.12

27 - Super Geometric mean labeling of G when n=4 is displayed below.

o 33 41 4lve
31 33 39 45
w 37 43 PTay
28 34 40 46 W4
W1
32
27 3

g 44

Figure: 7
Theorem: 2.13
Let G = P,AC; be a graph obtained by attaching C; to each vertex of a path P,. Then G is a k- super Geometric
mean graph.
Proof:
Consider a graph G which is obtained by attaching C; to each vertex of a path P,
Let P, be a path uu,...u,,.
Let u;, v;, w;, 1<i<n be the vertices of C;.
Define a function f: V(G) —{1,2,3,...,p+q+k-1}
f(u;) = 7i-2+k, 1<i<n
f(v,) =k
f(v;) = 71-8+k, 2<i<n
f(w;) = 7i-4+k, 1<i<n
Edge labels are given by,
f(ujuy,,) = 7i+1+k, 1<i<n-1
fviuy) = 7i-5+k, 1<i<n
flwywy) = 7i-3+k, 1<i<n
f(v,w,) = k+1
f(viw;) = 7i-7+k, 2<i<n.
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In view of above labeling pattern, both vertices and edges together get distinct lables from {k, k+1,

p+q+k-1}.
Hence G is a k-Super Geometric mean graph.

Example: 2.14
19- Super Geometric mean labeling of P,AC, is shown below.

k+2,...,

')
2 2 ¥» B

34

1B //
\\ ]

=g =

-
o

Figure: 8
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