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ABSTRACT

Let G be a (p, q) graph. A function f is called a k-contra harmonic mean labelling of a graph
Giff:V (G) — {k, k+1, k+2, ..., k + g} insuch a way that the function
ff: E(G) = {kk+1,k+2,... ,k+ g~ 1]defined as,

fru) 2460w E'J ’VFI:LI::IE"l'FI:V::IE'

)+ o) o)+ Fi) Wedge labels. The graph which admits k-contra harmonic

fle=uv) = {
mean labelling is called k-Contra harmonic mean graph.
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1. INTRODUCTION

By a graph G = (V (G), E (G)) with p vertices and g edges we mean a simple, connected and
undirected graph. In this paper a brief summary of definitions and other information is given in order
to maintain compactness. The term not defined here are used in the sense of Harary °.

A graph labeling is an assignment of integers to the vertices or edges or both subject to
certain conditions. A useful survey on graph labeling by J.A. Gallian (2016) can be found in *. If the
domain of the mapping is the set of vertices (or edges) then the labeling is called a vertex labeling (or
an edge labeling).

All graphs in this paper are simple, finite, undirected. Let G be a graph with p vertices and q
edges. For a detail survey of graph labeling we refer to Gallian . For all other standard terminology
and notation we follow Harary 2. S. Somasundaram and R. Ponraj introduced mean labeling for some
standard graphs in 2013. S.S. Sandhya and S. Somasundaram introduced Harmonic mean labeling of
graph. S. S. Sandhya, S. Somasundaram and J. Rajeshni Golda introduced Contra Harmonic mean
labeling of graphs”.

We have introduced K- Contra Harmonic mean labeling.In this paper we investigate the
k-Contra Harmonic mean labeling behaviour of some special graphs. The following definitions are
useful for our present study.

Definition 1.1Let G be a (p, g) graph. A function f is called a k-contra harmonic mean labelling of a
graph G if f:V(G) ={kk+1k+2,...,k+ qlin such a way that the

functionf=: E(G) —» {k,k+1k+2,... k+q- 1} defined as

. _ _ flu) S+ v = fru) S e fivi®] . .- . .
(e = uv) = [ YT w { )2 fio) anh distinct edge labels. The graph which admits k-
contra harmonic mean labeling is called k-contra harmonic mean graph.

Definition 1.2The union of two graphs G1=(V1E1) and G2=(VE,) is a graph G=G;UG, with
vertex set V= VUV, and edge set E = E;U E;.

Definition 1.3 The corona of two graphs G; and G; is the graph G = G; O Gzformed by taking one
copy of G; and |V (G1)| copies of G, where the i"vertex of G; is adjacent to every vertex in the
i"copy of G,

Definition 1.4A Triangular ladder TL,,n = 2is a graph obtained from a ladder L,by addingthe
edges w; v,y for1="i<n— 1wherey;, andv,forl< i < n, are the vertices of L,Suchthat
Uy, Uy, ..., upand vy, vy, ..., vyare two paths of length ninL,.

Definition 1.5An (m, n) kite graph consists of cycle of length m with nedges path attached to one
vertex of a cycle.
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Definition 1.6Comb is a graph obtained by joining a single pendant edge to each vertex of a path.
2.MAIN RESULTS

Theorem 2.1.The pathP,.is a k-contra harmonic mean graph for all k andn = 2.

Proof:LetV (P,) = {v,\1=i = nJand E (P,) = {e = vyvi.;\1= i = n—1}

Define a function f : V(G) = {kk+ 1,k+2,....,k + g]by

flv,) = k+i-1,1<i=<n

Then the induced edge labels are

Fle)=k+i-11<i<n-1

The above defined function f provides k- contra harmonic mean labeling of the graph. Hence E,is a

k- contra harmonic mean graph.

Example 2.2
e 500 ® °® . 503 o 504 P 505 PS 506 - 507 ® 508 °
500 501 502 503 504 505 506 507 508 509

500-harmonic mean labeling of P,
Theorem 2.3The cycle graph C,, is a k-contra harmonic mean graph.
Proof:Let uy ,us,...,u,,u; be the given cycle of lengthn.
Define a function f : V(G) = {kk+ 1Lk+2,....,k + glby
f(w)=k+i—-1forl=i=n-—1,
flu) =k+q fori=n
Then the induced edge labels are
Frluyueg)=k+i—-1,for1=si=n-—2
Fluuy,)=k+q—1,fori=n—1
FFluyw)=k+q—2fori=n
The above defined function f provides k- contra harmonic mean labeling of the graph.

Hence C,,is a k- contra harmonic mean graph.
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Example 2.3 50
53 50
55 51
54 51
53
52 52

50-contra harmonic mean labeling of C;

Theorem 2.4The Triangular ladder T'L,is k- contra harmonic mean graph for all k and n > 2.
Proof:LetV (TL,) = fu,v,\1< i < n}and

E(TL,) = {uu,, viviep, v \1= @ € n—1JU{uv,\1< § < nj,

First we label the vertices as follows

Define a function f : V(G) = {kk+ 1, k+2,....,k + g}by

Fflw)=k+ 4i-3 forli =i <n

flvy) =k

f(v;)=k + 4i-5,for2 < i

I
=

Then the induced edge labels are
Fluwy )= k+ 4i-1,forl = i =

fi(vvy) = k+ 4i-3,forl

A
A
]
|
=

I
1)
=
|
=

f(uv,)=k+ 4i-4forl=i=n

Fluviy,) = k+4i-2forl<i<n-1

The above defined function f provides k- contra harmonic mean labeling of the graph.
Hence TL,is a k- contra harmonic mean graph.

Example: 2.4

0L 708 705 707 709 711 713 715 717 719 721 723 725 727 729

700 702 703 705 707 709 711 713 715 717 719 721 723 725 727

700 -Contra harmonic mean labeling of TLg
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Theorem 2.5A graph obtained by attaching a triangle at each pendent vertex of a comb is k- Contra
harmonic mean graph for all k.

Proof: Let G be a graph obtained by attaching a triangle F; at each pendentvertex of P,0OK;. Let
u;,v;be the vertices of the comb B, © K; in which v;is joined withthe vertex u.of F,_.Let x;,v;, z;be
the vertices of i t*copy ofK;. ldentify z withw,,1 < i < n.

The resultant graph is G whose edge set is
E={uu,\1=<i=n-11U0{uyv,vx,vyxy\l<i<n}h

Define a function f : V(G) = {kk+ 1,k+2,....,k + g]by

f(u)=k+5i-3, forl< i<n

f(v)=k+5i-2forl = i=n

f(x)=k+ 5i-5frl < i<n
f(y)=%k+ 5i-4,for1l<

Then the induced edge labels are

i =n

Fluwy) =k +5i-Lforl< i =n-1

Filuv)=k+ 5i-2forl< i< n

f(vx)=k +5i-4forl= i< n
Filvy)=k +5i-3,forl=<i=< n
f(=xy, )=k +5i-5forls i =n

The above defined function f provides k-contra harmonic mean labeling of the graph. Hence
the graph G is k- contra harmonic mean graph.

Example: 2.6
400 400 402 405 405 406 410 410 411
401 402 406 407 411 412
403 408 413
403 408 3
402 404 407 409 412

400 -Contra harmonic mean labeling of G

Theorem 2.7F, ©K,is k- contra harmonic mean labelling

IJSRR, 8(2) April. —June., 2019 Page 683



M. Mydeen Bibi et al., IJSRR 2019, 8(2), 679-687

Proof: Let wy,v,,...,v,be the path P,.Let w,be the wvertices which is joined to the
vertexv;,1 = i = mn of the pathP,.The resultant graph isP,OK,.
Let G = P,OK,.Defineafunction f : V(G) = {k,k+1,k+ 2,...,k + q}by
Fivi)=k+2i-2 fori<i < n
fw) =k+2i—1for1<i< n
Then the distinct edge labels are
fFlvvae)=k+ 2i-1forl < i=n-1
Filvw,) =k + 2i-2,for1 =< i <n
The above defined function f provides k-contra harmonic mean labelling of the graph. Hence
P, OK,is k- contra harmonic mean labelling.
Example: 2.8

51 53 95 57 59

50 52 54 56 58

51 50 53 54 55 56 57 58

50-contra harmonic mean labelling of F; 0K,

Theorem: 2.9A Triangular snakeT,{n = 2) is k -contra harmonic mean graph¥v k = 2.
Proof:LetV (T,) = {uy\1 < i = nju{v\1= i < n—1}and
E(T) = {uyu,,, vy, uv,\1< { < n—1},
First we label the vertices as follows.
Define a function f : V(T,) = {kk+1,k+2,....k + q}by
fly)=k+3i—-3 ,forlziz=n
Flv)=k+1
f(v)=k+3i—2 ,for2<i<n-1
Then the induced edge labels are
Flupu,) =k+1
Frluwy) =k+3i+1 ,for2Zi=n—1
Filuv,) =k+3i—3 ,fori<i<n—1
Frluyv) =k+3i—1 for2<i<n-—1
Filuwvy) =k+2
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The above defined function f provides k-contra harmonic mean labeling of the graph. Hence

T, is a k— Contra harmonic mean graph.

Example 2.10
101 104 107 110 113
11 114
112
100 101 103 104 106 107 109 110 112 113 115

100- Contra harmonic mean graph of Te
Theorem 2.11A('m, n) Kite graph G is a k-contra harmonic mean graph.

Proof: Let uy,u;,....uy,1u; be the given cycle of length m and vq,vs, ..., v,be the given path of length
n.
Define a function f : V(G) = {kk+1,k+2,....,k + glby
Fly) =k+i—-1,forl<i<m,
f(v) =k+i+5,forl < i< n
Then the induced edge labels are
Filuu,)=k+i—1 fori<i<n—2
Flugu, J=k+m-—1
Frlyuy)=k+3
and the edge labels of the path are fk+ m +1,k+m+ 2,...,k +m+ n— 1}.The above defined
function f provides k-contra harmonic mean labeling of the graph.

Hence the('m, i )kite graph is a k-contra harmonic mean graph.

Example 2.12
52
51 o
R1 53
5N R4
56 K7 RR 50 a0 a1
@ @ @ @ @ —@
50 52 54 55 56 57 58 59 60

50 -contra harmonic mean labeling of (5.6) kite graph
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Theorem 2.13Let P, be the path and G be the graph obtained from B, by attachingC5 in both the end
edges of B,.Then G is a k-contra harmonic mean graph.

Proof: Let Pybe the path uy ,u;,...,uand vyuyu,, vou,_su,be the triangles at the end.

Define a function f : V(G) = {kk+ 1,k +2,....k + gly

Flw)=k+ i, forl <i < n,

fvd=k; f(v) = k+aq.
Then the induced edge labels are
Frluwye) =k+i+1 ,for1si=n—1
Frluvy) =k
flupwvy) =k+1
Flu_wv)=k+n+i
Fluv,)=k+n+2
The above defined function f provides k-contra harmonic mean labelling of the graph Hence
G is a k-contra harmonic mean graph.

Example 2.14: A k-contra harmonic mean labelling of G obtained from Pg is

200 211

200 201 209/ \210

—@ @ @ @
201 202 202 203 203 204 204 205 205 206 206 207 207 208 208

200-contra harmonic mean labelling of G

3. CONCLUSION

The Study of labelled graph is important due to its diversified applications. It is very
interesting to investigate graphs which admit k-Contra Harmonic Mean Labelling. In this paper, we
proved that Path, Triangular Ladder TL_,a graph obtained by attaching a triangle at each pendent
vertex of a comb, Comb, Triangular Snake, (m,n)Kite graph, the graph obtained from B, by
attaching Cs in both the end edges of F,are k-Contra Harmonic Mean Graphs. The derived results are
demonstrated by means of sufficient illustrations which provide better understanding. It is possible to
investigate similar results for several other graphs.
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