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SUPER GEOMETRIC MEAN LABELING OF
SOME CYCLE RELATED GRAPHS

V. Hemalatha, V. Mohana Selvi,

ABSTRACT-Let G be a graph with p vertices and q edges. Let f:V(G)—>{12,3,.., p+0g} be a injective function. For a vertex labeling f, the induced

edge labeling f(e=uv) is defined by f(e):“f(u)f(v)—‘ (or) Uf(u)f(V)J. Then f is called a Super Geometric mean labeling if
f(V(G))u{f(e)/ecE(G)} ={1.2,3,..., p+q}. A graph which admits Super Geometric mean labeling is called Super Geometric mean graph. In this
paper, we investigate Super geometric mean labeling of some cycle related graphs.

Keywords: Graph, Super Geometric mean labeling, Super Geometric mean graph, Dumbell Graph, Kayak Paddle (n, m ,t) , Polygonal snake.
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1 INTRODUCTION 1.5 Definition
We begin with simple, finite, connected and undirected A Polygonal chain Gy, , is a connected graph all of whose m
graph G (V, E) with p vertices and g edges. For a detailed survey blocks are polygons C.
of graph labeling we refer to Gallian [1]. Terms are not defined o
here are used in the sense of Harary [2]. S.Somasundram and R. 1.6 Definition
Ponraj introduced mean labeling of graphs in [5], [6]. R.Ponraj ) )
and D. Ramya introduced Super mean labeling of graphs in [4]. The graph (C, :m) is m blocks of C,, connected with a chord.
S. Somasundram, P. Vidhyarani and R. Ponraj introduced
Geometric mean labeling of graphs in [6]. In this paper, we 2. MAIN RESULTS
investigate Super Geometric mean labeling of some graphs. We
now give the following definitions which are useful for the 2.1 Theorem
present investigation.
o The Flag Fl,, graph is a super geometric mean graph.
1.1 Definition
. - . Proof:

Let f:V(G)—>{,23,..,p+qg} be a injective function. For a
vertex labeling f, the induced edge labeling f (e =uv) is defined Let {v0 andyv, : 1 siSm} be the vertices and
byf(e):wf(u)f(v)—‘(or) L«/f(u)f(V)J. Then f is called a {& 11 <i<m+1} bethe edges of Fly.
Super Geometric mean labeling if )
f(V(G))u{f(e)/ecE(G) ={L2,3,..., p+q}. A graph which Here v, Is a root vertex.
admits Super Geometric mean labeling is called Super
Geometric mean graph. f [VonuJ if misodd
1.2 Definition Define f(e,,)= ’
The Flag Fl,, is obtained by joining one vertex of C,, to an extra f {V"Vm;zj if mis even

vertex is called the root.
1.3 Definition Define a function f:V(Fl )—>{12, ..., p+q} by
The Dumbell graph D, is obtained by joining two disjoint cycles

with a chord.
1.4 Definition
Kayak Paddle (n, m, t) is the graph obtained by the joining C,
and C,, by a path of length t.
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2(m +1) i=0

1 i=1
4i—2 2<i<™* it s odd

_ .om ., .
f(v)= &2<i<—, if miseven
2

4m-i+1) rnJr?’siﬁm,ifmisodd
&m+2si3m, if mis even

Then the induced edge labels are

4i-1 1<i<—,if miseven

ERNIIE]

-1
2

IN
IN

&1 , if mis odd

f(e)=14m—-4i+1 2siSm—l, if mis even

&M i cm-1 it mis odd
2 i=m
2m+1 i=m+1

Thus both vertices and edges together get distinct labels from
{12, ...,p+q}.

Hence the Flag Fl, graph is a Super Geometric mean graph.
2.2 Theorem

The graph D, is a Super Geometric mean graph for any
n,m>3.

Proof:

Let the vertices of D, be {v,: 1 <i<n}and the edges of D,
be { e : 1 <i<n} as represented in Fig.3

f [vmulj if nisodd
2

Define f(e)=

2

f {vnulj if niseven

Define a function f:V(D,)—>{12, ..., p+q} by
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1 i=1
4i-2 2sis”7+1, if nisodd
f(v,) = &ZSiS%' if niseven
4n—i+1) ”T”sism if nisodd
& ngzgign, if niseven
2(m+1) i=1
om+4i—1 2<i<™* i misodd
f(u) = &Zsis%, if miseven
6Mm—4i+5 m2+3sism, if misodd
m+2 . . .
& <i<m, if miseven

Then the induced edge labels are

4i-1 1§i£g, if niseven
&1<i<"L if nisodd
2
f(e) =14n—4i+1 n+2§isn—1, if niseven
2
&”T”sisn-L if nisodd
2 i=n
f(e)=2n+1
. .om ., .
2(m+2i) 1S|s?, if miseven
.. om-=-1 . .
&1<i< , if misodd
m+2

f(ei') ={2m+4i-6 <i<m-1, if miseven

&mT”sism—l, if misodd

2i+3 i=m

Thus both vertices and edges together get distinct labels from
{12, ...,p+q}.

Hence the graph D, , is a Super Geometric mean graph for any
n,m2>3.

Note:
If n=m,thegraph D, is called the Dumbell graph D,

(Fig. 5).
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2.3 Theorem

The Kayak Paddle KP(n,m,t) is a Super Geometric mean graph
forn,m > 3andt >1.

Proof:

Let {v,;:1<i<n}, {u:1<i<m} and {w :1 <i<t}be the
vertices of C,, C,, and P, respectively.

Let {e:1<i<n+t-1} and {e’: 1 <i<m} are the edges of
the given graph as represented in Fig.3

=w, if nisodd

Define and w, =U,

v,=w, if niseven

Define a function f :V (KP(nmt))—>{1 2, ..., p+q } by

1 i=1
4i-2 2sis”7+1, if nisodd
f(v,) = &ZSiS%' if niseven
4n—i+1) ”T”sism if nisodd
& n+2sisn, if niseven
f(w,)=2(n+i-1) 1<i<t
2(n+t-1) i=1
2(n+1)+4i-5 2<i<™*L it misodd
m . .
f(u) = &ZSISE’ if miseven
on+ty+am—4i+1 M3 cicm, if misodd
m+2 . .
& 5 <i<m, if miseven

Then the induced edge labels are

4i-1 1si32, if niseven
gi<i<"1 it nisodd
2
f(ei) =J4n—-4i+1 nzzsisn—l, if niseven
&”T”sisn—l, if nisodd
2 i=n
2i-1 n+1<i<n+t-1
2(n+t) +4(i-1) 1§is%, if miseven
.. m-=-1 . .
&1<i< , if misodd
f(ei') ={2(n+t)+4m—-4i-2 mgzsiSm—l, if miseven
&mglsigm—l, if misodd

Thus both vertices and edges together get distinct labels from
{12, ..., p+q}.

Hence Kayak paddle KP(n,m,t) isa Super Geometric mean
graphforn, m > 3and t >1.

2.4 Theorem

The graph Polygonal snake G, , is a Super Geometric
mean graph.

Proof:

Let {v:<i<mandi<j<n} be the vertices and

{e; 1<i<mand1< j<n}be the edges of the polygonal snake
where m>1andn>3.

Vi nj] =V if nisodd
Define

Vi[”ﬁ

) =V If niseven
2

Define a function f:V (G, )>{L 2, ..., p+q }by
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@n-1)3i-1)+1, 1<i<m, j=1

@n-1)3i-1)+4j-2, 1<i<m, 2<] s”T”, if nisodd

&2sjsﬂ, if niseven
f(v,) = 2

v @n-D@i-D+4(n-j+1), 1<i<m,
”T”’gjsn, if nisodd

& %Zgjgn, if niseven

Then the induced edge labels are

@n-(i-)+4j-1
1< j<—, if niseven

&1< 3”7_1, if nisodd

fe) ={@n-D(i-D+4n-4j+1 1<i<m,

anzsjsn—l, if niseven

&”T”sjgn—l, if nisodd

@n-D@i-1)+2 1<i<m, j=n
Thus both vertices and edges together get distinct labels from
{12, ...,p+q}.

Hence the graph Polygonal snake G, , is a Super Geometric
mean graph.

2.5 Theorem

The graph (C,:m) where n>3 and m=>1 is a Super Geometric
mean graph.

Proof:

Let {vy<i<mand 1<j<n} be the vertices and
{e;1<i<mand 1< j<njand {g:1<i<m-1}be the edges of

the graph (C, :m)where m>1andn>3.

f [v_(nﬂ)v(m)lj if nisodd
2

f [V.(mz)v(iﬂ)lj If niSEVen
2

Define a function f:V((C,:m))—{1, 2, ...

Define  f(g)=

,p+q }by

IJSER © 2015

1+(@2n+1)(i-1) 1<i<m, j=1

@n+1)(i-1)+4j-2 1sism,2sjs”7+1, if nisodd

f(vij) = &23]3%, if niseven
. . . n+3 . -
@n+)@(i-D)+4(n-j+1) 1S|£m,T£J£n, if nisodd

& n+2

< j<n, if niseven

Then the induced edge labels are

n+1)(i-1)+4j-1 1siSm,1£jsg, if niseven

&1sjsn7_1, if nisodd
@2n+)(i-)+4n—-4j+1 1<i<m,
f(e“.) = n

%San—l, if niseven

&”T”sjsn—l, if nisodd

@n+1)(i-1)+2
f(e)=(2n+1)i

1<i<m, j=n

1<i<m-1

Thus both vertices and edges together get distinct labels from
{12, ..., p+q}.

Hence the graph (C,:m) where n>3 and m>1is a Super
Geometric mean graph.
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Fig. 1:  Fl,, with ordinary labeling.

Fig. 2: Super Geometric mean labeling of Flg and Fls.

V2
Vi
Vi e
Vi
Fig. 3: D, , with ordinary labeling
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Fig. 4: Super Geometric mean labeling of Dy .
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6 10
1 14
16
4
17
8 12

Fig. 5: Super Geometric mean labeling of D8 .
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Fig. 6 : KP(n,m,t) with ordinary labeling
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Fig. 7: Super Geometric mean labeling of KP(5,6,7).
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Vi3

Vi1

Fig.8: Gy, with ordinary labeling.

Fig. 9: Super Geometric mean labeling of 66,4 .

Fig. 10: <Cn : m> with ordinary labeling.
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Fig. 11: Super Geometric mean labeling of(C5 X 3> .
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