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Abstract

The concept of mean labeling of graphs was introduced by S. Somasundaram
and R. Ponraj [5] . We have introduced Contra Harmonic mean labeling of graphs [6 ] .
Futher, the concept of Super mean labeling was introduced by R. Ponraj and D.Ramya [3].
In this paper we analyze the Super Contra Harmonic mean labeling for some path and
cycle related graphs.
Keywords: Contra Harmonic mean labeling , Super Contra Harmonic mean labeling .
1. Introduction
Let G = (V,E) be a finite, simple , undirected graph with p vertices and g edges. For
all detailed survey of graph labeling we refer to Gallian [1]. For all other standard
terminology and notation we follow Harray [2].We will give a brief summary of definition
and other information which are useful for the present investigation.
A graph G = (V,E) with p vertices and q edges is called a Contra Harmonic mean
graph if it is possible to label the vertices xeV with distinct elements f(x) from 0,1,...,q in

2 2
such a way that when each edge e=uv is labeled with f(e=uv) = %}
2 2
MJ with distinct edge labels . Then f is called a Contra Harmonic mean labeling
f@)+f(v)
of G.
Definition: 1.1

Let f: V(G)—{1,2,....p+q} be an injective function. The induced edge labeling
f*(e=uv) is defined by f*(e) = (f;?:;:; ((5))2] or |€ f(g)z:; ((;’))ZJ, then f is called Super Contra
Harmonic mean labeling if {f(V(G))}u{f(e)/lecE(G)} ={1,2,...,p+q}. A graph which
admits Super Contra Harmonic mean labeling is called Super Contra Harmonic mean
graph .

Definition 1.2 :

The corona of two graphs G; and G, is the graph G =G; ©G, formed by taking

one copy of G; and [\/(Gl)| copies of G, where the it" vertex of G, is adjacent to every

vertex in the it" copy of G,.
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Theorem 1.3: Any Path is a Contra Harmonic mean graph.
Theorem 1.4: Any cycle is a Contra Harmonic mean graph.
Theorem 1.5: Any Comb is a Contra Harmonic mean graph.

Theorem 1.6: Any Crown is a Contra Harmonic mean graph.

2.Main Results:
Theorem:2.1

A path admits Super Contra Harmonic mean labeling.
Proof:

Let P, be a path vy,vs....,v, with edge set E={ujui+1/1<i<n-1}
Define a function f:V(P,)—{1,2,...,p+q} by

f(uj)=2i-1, 1<i<n
with edge labels

f(uiui+1)=2i, 1< i<n-1
Here the vertices and edges together get distinct labels {1,2,...,p+q}
Hence a path P, is a Super Contra harmonic mean labeling.
A Super Contra Harmonic mean labeling of Ps is

2 4 6 8 10
L & L & & L J
1 3 5 7 9 11
Figure 1
Theorem:2.2
P,®K; admits Super Contra Harmonic mean labeling.
Proof:

Let G = P,O K; be a comb obtained from a path P, with vertices u;....,u, and by
joining the vertex u; to v;, 1<i<n.
Define a function f:V(G)—{1,2,...,p+tq} by
f(ui) = 4i-3, 1<i<n
f(vi)) = 4i-1, 1<i<n
with edge labels
f(UiUi+1)):4i, 1<i<n-1
f(uivi)=4i-2, 1<i<n
Here the vertices and the edges together get distinct labels {1,2,...,p+q}.
Hence P,©K; admits Super Contra harmonic mean labeling.

A Super Contra Harmonic mean labeling of P¢©Kj is
1 4 5 & ] 12 13 16 .I'-’ 20 21

L ] a ] - ®]|0

15
Figure 2
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Theorem:2.3

Pn®K; 2 admits a Super Contra Harmonic mean labeling.
Proof:

Let G = P,OKj , be a graph obtained by attaching each vertex of P, to the central
vertex of Ky ».

Define f:V(G)—{1,2,...,p+q} by

f(u;)=6i-3, 1<i<n

f(vi)=6i-5, 1<i<n

f(wi)=6i-1, 1<i<n
with edge labels

f(uijui+1)=6i, 1<i<n-1

f(UiVi):ﬁi-4 , 1<i<n

f(UiWi):ﬁi-Z , 1<i<n
Here the vertex and the edge labels are distinct
Hence Ps©Kj , admits Super Contra Harmonic mean labeling.
A Super Contra Harmonic mean labeling of PO K is

7
; 5 P 17 19 23
4
2 10
v 14 16 20 2
3 6 9 12 15 18 21

Figure 3

Theorem2.4
P, ©Kj 3 admits a Super Contra Harmonic mean labeling.

Proof:

Let G= P,®Kj 3 be a graph obtained by attaching each vertex of P, to the central
vertex of K 3.

Define f: V(G)—>{1,2,...,.p+q} by
f(up)=1, f(u2)=8i-5, 2<i<n
f(v1)=3, f(v2)=8, f(vi) =8i-7, 3<i<n
f(w;)=8i-3, 1<i<n
f(x;)=8i-1, 1<i<n
with edge labels
f(uqu2)=10, f(uui+1)=8i, 2<i<n-1
f(uiv1)=2, f(u,v2)=9, f(u;jv;)=8i-6, 3<i<n
f(uiw;i)=8i-4, 1<i<n
f(uix;)=8i-2, 1<i<n
The vertices and the edges get distinct labels {1,2,...,p+q}.
Hence P,©K; 3 admits a Super Contra Harmonic mean labeling .
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A Super Contra Harmonic mean labeling of Ps©OKj 3 is

7 8 = 15 17 241 23

3 33
4 12 ~
2 / 9 {4 }_U 22 >4
1 10 11 16 19 24
Figure 4

Theorem:2.5

(Pn®K;) ©K;, admits Super Contra Harmonic mean labeling
Proof:

Let G = (P,OK;) OKj ;, be a graph obtained by attaching the central vertex of K; ,
at each pendent vertex of a comb.

Define f:V(G)—{1,2,...,p+q} by
f(up)=1, f(u2)=9, f(u;)=8i-1, 3<i<n
f(v1)=3, f(v2)=11, f(vi)=8i-6, 3<i<n
f(w1)=5, f(w,)=13, f(w;)=8i-8, 3<i<n
f(x1)=7, f(x2)=15, f(x;)=8i-2, 3<i<n
with edges labels
f(u1u2)=8, f(uiui+1)=8i+3, 2<i<n-1
f(uivi1)=2, f(uov2)=10, f(uiv;)=8i-4, 3<i<n
f(wivi)=4, f(w,v,)=12, f(wiv;)=8i-7, 3<i<n
f(v1x1)=6, f(voX2)=14, f(vix;)=8i-3, 3<i<n
The vertices and edges get distinct labels {1,2,...,p+q}.
Hence (P,©K;) ©® Kj,, admits Super Contra Harmonic mean labeling.
A Super Contra Harmonic mean labeling of (Ps©K;) ©OKj; is

o o ¥ 24 T i
- S - e
\\\\ ./ﬁ/ \\ ~ \\1\ /. .\\"H\ 20 /F’ K‘fj /.:;
"N 1~ 14 N 2 /3
3 e 34
11 5 6 3
2 10 20 28 36
1 8 9 19 23 27 3l 35 39
Figure 5
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Theorem:2.6
(Pn®K;) ©K3 admits Super Contra Harmonic mean labeling.

Proof

Let G=(P,®K;) ©Kj3 be a graph obtained by attaching a K; at each pendent vertex
ofacomb .

Define f: V(G)—>{1,2,3,...,p+q} by

f(us)=1, f(uz)=10, f(u;)=9i-5, 3<i<n

f(v1)=3, f(v2)=12, f(v;)=9i-1, 3<i<n

f(x1)=5, f(v2)=14, f(x;)=9i-8, 3<i<n

f(y1)=8, f(y2)=17, f(y;)=9i-6, 3<i<n
with edge labels

f(uiui+1)=9i, 1<i<n-1

f(urvi)=2, f(uzv2)=11, f(uivi)=9i-2, 3<i<n

f(vixq)=4, f(vox2)=13, f(vixi)=9i-4 3<i<n

f(viy1)=7, f(viy;)=9i-3, 2<i<n,

f(xiyi)=10i-4, i=1,2 and f(x;y;)=9i-7 3<i<n
The vertices and edges get distinct labels {1,2, ...,p+q}.
Hence (P,©K;) ®Kj3 admits Super Contra Harmonic mean labeling .
A Super Contra Harmonic mean labeling of (Ps ©K;) ©Kj is

19 20 21 28 29 30 i7 . 38 39
- 2 ; . 3
~ S -
23 24 33 AT~ 22
2y N Tia
25 34 s
2 =7 31 36 40
Figure 6
Theorem2.7
A Cycle is a Super Contra Harmonic mean labeling , for n>3.
Proof:

Let C, be a cycle uy Uy,...,Un.
Define a function f:V(C,)—{1,2,3,...,p+q} by
f(ui)=2i-1, 1<i<n-1, f(u,)=2n
with edge labels
f(ujui+1)=2i, 1<i<n-1, f(usus)=2n-1,
Clearly, a Cycle admits a Super Contra Harmonic mean labeling.
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A Super contra Harmonic mean labeling of C4 and Cs is

3 4 5
2 6
7 3
Ca
Figure 7
Theorem2.8
A Crown admits Super Contra Harmonic mean labeling.
Proof:

Let G = C,©K; be a crown obtained from any cycle C, with a pendant edge
attached to each vertex of C,, 1<i<n.
Define a function f:V(G)—{1,2,...,p+q} by

f(uj)=4i-3, 1<i<n-1, f(u,)=4n-2

f(vi)=4i-1, 1<i<n-1, f(v,)=4n
with edge labels

f(uiuis1)=4i,1<i<n-1, f(unuy)=4n-3

f(uivi) = 4i-2, 1<i<n-1 ,f(upvn)= 4n-1
The vertices and the edges together get distinct labels {1,2,...,p+q}.
Hence C,®K; admits Super Contra Harmonic Mean labeling.
A Super Contra Harmonic mean labeling of C¢©Kj is

24 3

N, A

/f 2
20
}\

Figure 8

Theorem 2.9
CnOKj 2, admits Super Contra Harmonic mean labeling.
Proof: Let ug,uy, ...,u, be the cycle C, and and vi,wi be the vertices which are joined to the

vertex u; , 1<i<n-1lof the cycle .
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Let G=C,®OKy,. Define f: V(G) —>{1,2,....p+q} by
f(ui)=1, f(u;)=6i-3, 2<i<n-1, f(u,)=6n
f(v1)=3 f(vi)=6i-6, 2<i<n
f(wi)=6i-1, 1<i<n-1, f(w,)=6n-5,
with edge labels
f(uiu2)=8, f(uiui+1)=6i+1, 2<i<n-2
f(Up1un)= 6(n-1)+2 , f(upu1)=6n-1
f(urvi)=2, f(uav2)=7, f(u;vi)=6i-4, 3<i<n-1, f(unvn)=6n-3
f(UiWi):Gi-Z, 1<i<n
Here the vertices and the edges together get distinct labels {1,2,...,p+q} . Hence C,©OK; ,
admits Super Contra Harmonic mean labeling.
A Super Contra Harmonic Mean Labeling of Cs®Kj ; is

Figure 9

Theorem : 2.10
(Ch© K1) ©Kj; isa Super Contra Harmonic mean graph.
Proof:

Let u; uy...,un be acycle C,and let v;, be the vertex adjacent to u;, 1<i<n. The
resultant graph is C,© Kj. Let X;,yi be the vertices of K3z which are attached to each of the
vertex vi.

The resultant graph is (C,© K; )© Ka.
Define a function f: V(G) —»{1,2,....,p+q} by

f(up)=1, f(uz)=10, f(u;)=9i-5, 3<i<n

f(v1)=3, f(v2)=12, f(vi)=9i-1, 3<i<n-1, f(v,)=9i-8,

f(x1)=5, f(x2)=14, f(x;)=9i-8 3<i<n-1, f(x,)=9n -2,

f(y1)=8, f(y2)=17, f(y;)=9i-6, 3<i<n-1 and f(y,)=9n

with the edges labels
f(uiui+1)=9i, 1<i<n-1, f(usup) =9n-6
f(uivi)=2, f(uvo)=11, f(uivi)=9i-2, 3<i<n-1, f(upvn)=9n-7
f(vixi) =4, f(vox2)=13, f(vixi)=9i-4, 3<i<n
f(viy1)=7, f(viyi)=9i-3, 2<i<n
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f(xiyi)=10i-4, 1<i<2 , f(xiyi)=9i-7, 3<i<n-1, f(X,yn)=9n-1,
Clearly, fis a Super Contra Harmonic mean labeling of G .

A Super Contra Harmonic mean labeling of (Cc© K; ) © K3 is

=90}
B ¥ 4

54 TS 3/ g

& 3

V! 16

53/ W46

P = A2
'/50 \\1‘\\‘ E /

Figure 10

Theorem 2.11

A graph obtained by attaching K, at each vertex of the cycle C, is a Super Contra
Harmonic mean graph. (ie) (C,© K;) ©Kj,is a Super Contra Harmonic mean graph.
Proof:

Let C, be the cycle uyUs...,un. Let Vi, Xi, Vi, zi be the vertices of i copy of Ky in
which v; is the central vertex. ldentify z; with u;, 1<i<n. Let the resultant graph be G .

Let G:(Cn® Kl) ®K1,2

Define f: V(G) — {1,2,...,p+q} as

f(up)=1, f(uz)=9, f(ui)=8i-1, 3<i<n

f(v1)=3, f(v2)=11, f(v;)=8i-6, 3<i<n

f(wy)=5, f(w,)=13, f(w;)=8i-8, 3<i<n

f(x1)=7, f(x2)=15, f(x;)=8i-2, 3<i<n-1, f(x,)=8n
with edge labels

f(uyu2)=8, f(uiui+1)=8i+3, 2<i<n-1, f(u,u;)=8n-2,

f(uivi)=8i-6, 1<i<2 , f(u;vi)=8i-4 , 3<i<n

f(wivi)=8i-4, 1<i<2 , f(wjv;) = 8i-7, 3<i<n

f(vix)=8i-2, 1<i<2, f(vixj)=8i-3, 3<i<n
Clearly, fis a Super Contra Harmonic mean labeling of G .
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A Super Contra Harmonic mean labeling of (Cs© K;) ©®K; is

Figure 11
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