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Abstract: The concept of near mean Graph was introduced in [9]. A function f is called a near mean Labeling of graph G if
fv(G)-{0, 1,2,........q — 1,9 +1}isinjective and the induced function f*:E(G) » {1,2,........q } defined as

w if f(u)+ f(v)iseven
ffle=uv) =
w if f(u)+ f(v) is odd

is bijective. The graph which admits near mean labeling is called a near mean Graph. In this paper, we proved that S(H,,) :
(n: odd),S(H,)) (n : even),S(P}) are near mean graphs.
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l. INTRODUCTION

We begin with simple, finite, connected and undirected graph G = (V(G),E(G) ) with p vertices and q edges. For standard
terminology and notations we follow (Harary, F., 1972). We will provide brief summary of definitions and other information which
are prerequisites for the present investigations.

1. PRELIMINARIES

A function f is called a near mean labeling of graph G if f:V(G) - {0, 1,2,........q } is injective and the induced function
fE(G)—-{12,......q} defined as
f@) /() if f(u)+ f(v)iseven
frle=uv) = f(u)+f‘(v)+1 is bijective. The graph which admits near mean labeling is called a near
> if fu)+ f(w)isodd
mean graph.

1) Definition 2.1. Let G be a graph. For each vertex u of a graph G, take a new vertex v . Join v to those vertices of G adjacent
tou . The graph thus obtained is called the splitting graph of G. It is denoted by S(G) . For a graph G, the splitting graph S of
G is obtained by adding a new vertex v corresponding to each vertex u of G such that N(u) = N(v) and it is denoted by S(G).

2) Definition 2.2. Let H,, —graph of a path P, is the graph obtained from two copies of B, with vertices v,,v,,vs, ... ... ....., v, and
Uy, Uy, Uz, oon v e, Uy DY JOINING the vertices vn+1 and un+1 by means of an edge if n is odd and vertices vz, and u,,, ifnis
2 2 2
even.

3) Definition2.3. G, © G, of two graphs G;and G, is obtained by taking one copy of G, (‘with p vertices) and p copies of G,
and then joining the i™ vertex of G, to every vertex in the i" copy of G, . When G, = P,and G, = mK, we obtain P,©
mK; .

1. MAIN RESULTS
Theorem 3.1: S(Hy) : (n: odd) is Mean Graph.

Proof: Let V[S(Hn)] = {(ui,vi, Ui, vi') 1 1 <i <n}
E[S(H)] = {[(uitis) U (Uit 1 1 <i <n-1]1U [(Vitis) U (UVis) U (iiute) o (Uitvie) @1 <i<n-1]u
(U(n+1)/2U1(n+1)/2) U (V(n+1)/2U1(n+1)/2) Y (U(n+1)/2V1(n+1)/2) }
Let f: V[S(H)]— {0,1.2,........ ,q} by
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f(uzi-1) =2(-1) 1<i<[n+1)/2
f(uz) =4n—-1+2(-1) 1<i<[n-11/2
fai-1) =4n-2+2(—-1) 1<i<[n+1)/2
f2) =2i-1 1<i<[n-1/2
f@pia_2) =n+2@i-1) 1<i<[n+1]/2
fni1-20) =5n-1+2(i-1) 1<i<[n-11/2
funi1-2:) =n-1+2i 1<i<[n-11/2
funiz20) =5n—-2+2(-1) 1<i<[n-1)/2
f(up) =6n-2

The induced edge labeling are

f(Uitisa) = 2n+i-1 1<i<nl

7 (UziaVai) =2i-1 1<i</n-1]/2
f*(UxVais1) = 4n+2(i-1) 1<i</[n-1]/2
" (VaiaUai) = 4n-1+2(i-1) 1<i</[n-1]/2
f*(Vailizie) = 2i 1<i</n-1]/2
f*(Uln+l—iuln—i) =3n+i-1 1<i<nl

f (v 22U ner2i) =n+2i-1 1<i</n-1]/2
£ (Viner2iU’nzi) = 5n+2(i-1) 1<i<[n-1]/2
£ (Vns12iU’ne22i) =5n-1+2(i-1) 1<i<[n-1]/2
F (v iU e 125) =n+2i 1<i</n-1]/2
f7 (Uney2U' 1)) =3n-1

f (Veay2U eay2) =n if n=3 (mod 4)
f*(V(n+1)/2U1(n+1)/2) =5n-2 ifn=1 (mod 4)
(v e 2y2Unray2) =5n-2 if n= 3 (mod 4)
£ (V rry2Ueny2) =n if n=1(mod 4)

Hence, distinct induced edge labels shows that S(H,) (n : odd) is a Mean graph. For example, S(Hs) and S(H-) are Mean Graph an
shown in the figure 3.2 and 3.3 respectively.

22

20

18

Figure 3.2 S(Hs):n=1(mod 4)

©IJRASET (UGC Approved Journal): All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue IV, April 2018- Available at www.ijraset.com

Figure 3.3 S(H;) : n= 3 (mod 4)

Theorem 3.4:  S(H,) (n : even) is Mean Graph.

Proof: Let V[S(H,)] = {uivi,uitvi* 1 1<i<n}

E[S(HW)] = {[(Uitiz) U (Ui'u5ea) 1 1 <i <n-1]U (UnpU'pzgen) U [(Villien) U (Uivies) = 1 <i <n-1]
U [(viluh) U (UilVY) t1<i <n-1]U (VU ) U (UnV oi2yen) }

Letf: V[SH)]— {0.1.2,...........q}

f (Uzi1) = 2(i-1) 1<i<n/2
f (uz) = 4n-1+2(i-1) 1<i<n/2
f (Vai.1) = 4n-2+2(i-1) 1<i<n/2
f (va) =2i-1 1<i<n?
f (U'5.1) = n+2(i-1) 1<i<n/2
f(u's) = 5n-1+2(i-1) 1<i</n/2]-1
f(uy) =6n-2

f (Vi) =5n-2+2(i-1) 1<i<n/2
f (') = n+1+2(i-1) 1<i<n?2

The induced edge labeling are

f(Uili+1) = 2n+i-1 1<i<n-1

" (Uzi1Vai) =2i-1 1<i<n?2

f (UiVaiss) = 4n+2(i-1) 1<i<[n/2]-1
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" (Vai-1Uai)

" (Vailizien)
f*(uiluli+l)
f'(u'a.av"2)
f'(u'av'2i41)
f'(v'2iau"2)
f*(Vlin12i+l)

f (Un2U 2)+1)
n/2)+1)
n/2)+1)
n/2)+1)
n/2)+1)
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=4n-1+2(i-1)
=2i

= 3n+i-1
=n+2i-1
=5n+2(i-1)
=5n-1+2(i-1)
=n+2i
=3n-1

=n

=5n-2
=5n-2

=n
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1<i<n?2
1<i</n22]-1
1<i<n-1
1<i<n?2
1<i</n2]-1
1<i<n?2
1<i</n22]-1

if N= 0 mod 4
if n=2mod4
if n=0mod 4
ifn=2mod 4

Hence, distinct induced edge labels shows that S(H,) (n : even) is a Mean graph. For example, S(H,) and S(Hg) are Mean Graphs as
shown in the figure 3.5 and 3.6 respectively.

22

<>

Figure 3.5

S(H;) : n=0 (mod 4)

27 11

0 6 28

Figure 3.6 S(Hs) : n= 2( mod 4)
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Theorem 3.7:  S(P.© 2k;) is Mean Graph.
Proof: Let V[S(Pn® 2ki)] ={[(uivi) : 1 <i<n]u [(uVy) :1<i<m I<j<2]}

E[S(Pne 2k1)] = [(UiUi+1) 1 <§ < n-l] U [(UiUij) U (ViUij) U (UiVij) 1 <i < 1 £ < 2]
[(Vilird) 1 1 <i<n-1]U [(UiVis1) : 1<i <n-1

Letf: V [S(Pa6 2k)] — {0.1,2 ... )
Case: (i) when n=0 (mod 2)
f(Uzia) =6i-5 1<i<n/2
f (uz) = 6n+2+6(i-1) 1<i<n/?2
f(vai11) = 6(i-1) 1<i<n?
f (vai12) =6i-4 1<i<n?2
f (U2i1) = 6i-3 1<i<n?2
f (U2 2) = 6i-1 1<i<n?2
f(vai) = 6i-2 1<i<n?
f (Vai1) = 6(n+i)-7 1<i<n/?2
f(vai1) = 6n-5+6i 1<i<n/2
f (vai2) = 6n-3+6i 1<i</n2]-1
f(Vn2) =9n-2
f (Uzi1,1) = 6N-8+6i 1<i<n/?2
f (Uzi12) = 6Nn-6+6i 1<i<n/?2
The induced edge labeling are
" (Uzi-1Vai-1.1) =6i-5 1<i<n?
" (Ui-1Vai-1.2) = 6i-4 1<i<n?
£ (UzVai 1) = 6n-4+6i 1<i<n/?2
£ (UziVai ) = 6n-3+6i 1<i<n/?
f*(UiUi+1) =3n-1+3i 1<i<n-1
f (UiUi1) = 3n-3+3i 1<i<n
f(Uiu; 2) = 3n-2+3i 1<i<n
" (Vailizi.1) = 6i-2 1<i<n?2
' (Vailizi 2) =6i-1 1<i<n?2
£ (Vai.1Uzi-1 1) = 6n-7+6i 1<i<n?2
' (Vai-1Uzi-1.) = 6(n-1)+6i 1<i<n/?2
f*(VZi-luzi) = 6n-5+6i 1<i<n/?2
" (Vaitloi ) = 6i 1<i</n2]1
" (Vailizig) =6i-3 1<i<n?2
" (Vais1Uai) = 6n-2-+6i 1<i</n2]-1

Hence, distinct induced edge labels shows that S(P,© 2k;) (n : even)is a Mean graph. For example, S(P4© 2k;) is mean Graphs an
shown in the figure 3.5.

Figure 3.8 S(P40O 2k;): n= 0 (mod 2)
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Case: (ii) When n =1 (mod 2)

f (Uzi) = 6i-5 1<i</n+1]/2

f (u2) = 6n-4+6i 1<i</n-1]12

f (Vai1,1) =6(i-1) 1<i<[n+1]/2

f (Vai12) = 6i-4 1<i<[n+1]/2
f(vai1) = 6(n+i)-5 1<i</n-1]/2

f (vai2) = 6(n+i)-3 1<i</n-1]/2

f (U2 1) =6i-3 1<i</[n-1]12

f(Uzi 2) =6i-1 1<i</n-1]12

f (Uzi1,1) = 6(n+i)-8 1<i<[n+1]/2

f (Uzi-12) = 6(n+i-1) 1<i</n-1]/2
f (Un.2) =9n-2

f(vai) = 6i-2 1<i</[n-1]/2
f(vaia) = 6(n+i)-7 1<i<[n+1]/2
The induced edge labeling are

" (UziaVai1.1) =6i-5 1<i<[n+1]/2

" (Uzi1Vai1.2) =6i-4 1<i</n+1]/2
f(Uziv2i,0) = 6(n+i)-4 1<i</n-1]/2
f(Uziv2i2) = 6(n+i)-3 1<i</[n-1]/2
" (Uit 1) = 3(n+i)-1 1<i<nl
(Uil 1) = 3(n+i-1) 1<i<n
f(Uiu; 2) = 3(n+i)-2 1<i<n
f(Vailizi,1) =6i-2 1<i</[n-1]/2
f(Vailizi2) =6i-1 1<i</[n-1]/2
f*(Vai-aUzis 1) = 6(n+i)-7 1<i<[n+1]/2
" (Vai1Usi1 2) = 6(n+i-1) 1<i<[n+1]/2
" (V2i.1Usi) = 6(n+i)-5 1<i</[n-1]/2
f (Vaillziea) = 6i 1<i</[n-1]/2
" (Vailizi-t) =6i-3 1<i</[n-1]/2
f (VaietUz) = 6(n+i)-2 1<i</[n-1]/2

Hence, distinct induced edge labels shows that S(P,& 2k;) (n : odd)is a Mean graph.
For example, S(Ps6 2k;) is Mean Graphs an shown in the figure 3.6.

Figure 3.9 S(P30O 2k;): n= 1 (mod 2)
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