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Abstract

A graph G with p vertices and g edges is said to be PD mean labeling if it is possible to

label h:V —»{1,2,..., p} is distinct and in such a way that each edge A*:E —

{1’ 2o W} is defined as h*(uv) = {%J, where P = A(u)h(v) and D = L%J,

u > v is distinct. A graph that admits PD mean labeling is called PD mean graph.
1. Introduction

Graph labeling is one of the popular and comprehensively researched
subject. Here we considered only finite, simple and undirected graphs. The
term mean labeling was first introduced by R. Ponraj and S. Somasundaram.
A graph G with p vertices and ¢ edges is said to be mean labeling if it is
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possible to label A:V —{0,1, 2, ..., p} is distinct and in such a way that

h(u) + h(v) . .
+ if h(u)+ h(v) is even

each edge A(uv) = h(u) + h(v)+1
f

if h(u) + (o) is odd

Then the resulting edges are distinct. A graph that admits mean labeling
is called mean graph. Based on these labeling pattern we introduce a new
labeling pattern called PD mean labeling. In this paper we investigate that

the existence of PD mean labeling of splitting of some standard graphs.
2. Main Result

Definition 2.1. For each vertex v of a graph G take a new vertex v’ and
join v" to all the vertices of G adjacent to v. The resulting graph is splitting
graph of G. It is denoted as Spl(G).

Theorem 2.2. Spl(P,) is a PD mean graph for o > 1.

Proof. Let G = Spl(P,) be the splitting graph of path P,. Let
V(G) ={lug, 1 <0 <a]U[uy, 1 <0 <a]} be the vertices of G and E(G)
= {lugugi1, 1 <0 <o — 1)U [wgup1, 1 <0 < o — 1] U wpugq, 1 < 0 < a — 1]} be
the edges of G. Clearly | V(G)| =2a and | E(G)| = 3(a —1). Define a map

“r 2J, h(ugg_1) = 66

h:V > 10,2 .., 2} by hlugps)=60-51< es{

a+1

—2,1segL J,h(u39)=69,1SGS{%J,h(uée_2)=66—3,ls9

< L“;lJ, Pubg 1) = 60—4,1<0 < V;lj’ M(uhg) = 60 —1,1<0 < [%J
hvy) =20, if a =30 +1, 6 ¢ N.
Then the labels of edges are given by h(uuy) = 4,

Mug_1vy) =200 —1), if 0 =30+1,0 ¢ N,

h(uyuh) = 2, Mugg,ze,2) = 1807 +150 + 2,1 < 0 < La g QJ,
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h(use_1usp) = 66(30 —1),1 < 0 < L%J h(ubug) = 17,

Mg 1ttbo o) = 180% + 99 +1,1< 0 < La ?: QJ,

P(usgg 1téye) = 1862 =90 +1,1 < 6 < L%J

h(ugeué9+1) = 99(26 + ]_), 1<0< \fl 5 2J,

h(ué9+2u36+3) = 6(392 + 40 + 1), 1<06< LOC ; 3J,

h(gige,1) = 186%,1 < 0 < {0‘ 5 1 J

which are distinct. Hence Spl(P,) is a PD mean graph for o > 1.

Theorem 2.3. Spl(KLa) is a PD mean graph for all o.

Proof. Let G = Spl(K; ) be the splitting graph of star Kj ,. Let
V(G) = {[u]U[]U[ug, 1 <0 < a]U[up, 1 < 6 < a] be the vertices of G and
E@G) = {Juug, 1 <0 < a]U[uug, 1 <0 < a]U [tug, 1 <0 < af} be the edges of
G. Clearly | V(G)| = 2(a + 1) and | E(G)| = 30.. Define a map

h:V > {,2 ..., 2a+1)} by A(w) =1, A1) = 2a + 1),
hMug)=0+60+1,1<0<0, hug)=0+1,1<0 <0,
Then the labels of edges are given by

hMuug)=a+0+1,1<0<a, h(uug)=0+1,1<0<a,

h(u'ug) = a® +200+1+aB+6,1 <0 <o, which are distinct. Hence

Spl(K; ) is a PD mean graph for all a.
Theorem 2.4. Spl(B(a, B)) is a PD mean graph for all o, B.
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Proof. Let G = Spl(B(a, B)) be the splitting graph of bistar B(a, B). Let
V(G) = {[u]Up]U[]U[]U[ug, 1 <0 < a]U[up, 1 <0< a]U[vg, 1 <06 <B]
U[vg, 1 <06 <B] be the vertices of G and E(G)= {fuv]U[uug, 1 <0< o]
U [uag, 1 <0 < a]U[tug, 1 <0 < a]U[wv]Uwv]U vy, 1 <0 < B
Ulovg, 1 <0 <B]U[Vvg, 1<0<B]} be the edges of G. Clearly
|[VG)|=2(a+PB+2) and |EG)|=3+pB+1). Define a map
h:V>{1,2..,2a+B+2)} by hu)=1,hu)=0+1,1<0<a, h@)
=2(a+B+2),

M) =o0+0+1,1<0<0, hivg) =20+ B +0+3,1<0<p,
hup) =20 +0+3,1<0<B, A(t)=2a+3, (v = 2(a +1).
Then the labels of edges are given by A(uv) = 2(o + B + 2),
Muug) =0+1,1<0 < a, M(u) = 2(a + 1),

hMuug)=a+0+1,1<0<aq,

hadug) - {(2(1 + 32)((992+ +1)2e + 2)J’ 1<0<a

hov) = [(oc B+ 22)0E(2+GB++B9++33+ 0y + 1]J, 1<0<B,
hov)) = {(a T B+ 22) OE(z+a9++33+ 0y + 1]J’ 1<0s<B,
ho/vg) = {(m B+ 34+( O?)+[(12)a +27 + 1]J’ 1<0s<p,

2
h(u'v) = |}o¢ B+ 2)2(ia+ ; 120 + 10)J, which are distinct. Hence

Spl(B(a, B)) is a PD mean graph for all «, B.
Theorem 2.5. Spl(P, ® K;) is a PD mean graph for a.

Proof. Let G = Spl(P, ® K;) be the splitting graph of comb P, ® K;. Let
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V(G) ={ug, 1 <0<a]U[up,1<0<a]Ufvg, 1 <0<a]U[vh,1<0<B}} be
the vertices of G and E(G) = {lugug,1, 1 <0 <o —1]U[ugug, 1 <0 < af
U [ugvh, 1 < 06 < o] U [vgug, 1 < 0 < o] U [ugug,1, 1 <0 <o —1]

U [upugr1, 1 <0 <o —1]} be the edges of G. Clearly |V(G)|=4a and
| E(G)| = 3(20. —1). Define a map h:V — {1, 2, ..., 4o} by h(uy) = 46 — 2,
1<0<a,hu)=40-1,1<0<a, h(ug) =40,1<0<aq, h(vyg) =40 -3, 1

<0 <o

Then the labels of edges are given by A(ujus) = 7, h(yv)) = 2,
Pyt 0) = 2(46° +80+3),1 <0< o —2,

h(ugug) = 80% —60+1,1< 0 < a,

h(vgup) = 26(460 —1), 1 <0 < a,

h(uus) = 10, hlugus) = 37,

Mg 1Us1) = 802 +60+1,1 <0 <a—1,

Mgty 3) = 4(20% +90+9),1<0 < a—2

hupug,1) = 4620 +1),1 <0 <o -1, which are distinct. Hence
Spl(P, ® K;) is a PD mean graph for o.

Theorem 2.6. Spl(L,) is a PD mean graph for all o.

Proof. Let G = Spl(L,) be the splitting graph of ladder L,. Let
V(G) ={lug, 1 <0<a]Ufuy, 1 <0< a]Ufvg, 1<0<a]Ufvy,1<0<a]} be
the vertices of G and E(G) = {[ugug,1,1 <0 < a—1]U [vgug,1, 1 <0 < a—1]
Ulugug, 1 <0 < a] U [ugup,1, 1 <0 <o —1]U [upugey, 1 <0 < a—1]

Ulvgtos1, 1 €0 <o — 1)U [vhvge1, 1 < 0 < a —1]U [vgups1, 1 < 0 < a]} be the
edges of G. Clearly | V(G)| = 4o and | E(G)| = 3(30a. — 2).

Defineamap h:V — {1, 2, ..., 4a} by

P(ugg ) =160 -13,1 <0 < LO‘ ha SJ,
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h(iggo) = 160 - 9,1 < 0 < L“ - 2J,

h(igg1) = 4(40 1), 1< 0 < {O‘Z 1J,

Mugg) = 160,1 <0 < EJ

h(igg_s) = 160 — 15,1 < 0 < {“Z 3\
h(iyy_o) = 160 — 11,1 < 0 < L“ZQ :
Py 1) = 2(80 —3), 1< 0 < {O‘I L

h(vgo_s) = 820 ~1),1< 0 < LO‘ - 2J,

h(vgoq) =160 - 5,1 <0 < | %F 1J,

r__
N

h(v4e)=169—1,1§6§{ J

h(l)ae_g) = 2(89 - 7), 1<0<

L
h(Vyo_o) = 2(80 — 5), 1< 0 < t‘* - 2J,

h(vyoq) =160 —7,1< 0 < {0‘ - 1J,
h(Uhg) =160 — 3,1 <0 < {%J
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Then the labels of edges are given by

h(uguz) = 11, hlugo 1tgo o) = 12867 + 806 +11,1 < 0 < ta ; ZJ,

P(ugo_ottgo_1) = 2(646% —520 +9),1 < 0 < L“;lj’

h(ugg-qug9) = 326(40 —1),1 < 6 < {%J,

h(uggugns1) = 86(160 +3), 1 < 0 < LO‘; 1J’

h(viwg) = 17, h(vge.1vs0.2) = 16(86% + 660 +1), 1< 6 < LOL Z 2J,

h(v4p-2040-1) = 4(320% - 260 +5),1 <0 < {0‘ ; IJ,

h(vgp_1049) = 166(80 — 3),1 < 6 < {%J,

P(vggUs0.1) = 2(640% +120 1), 1 < 0 < La - 1J’

h(ugo-sse-2) = 8(166% — 2406 +9), 1< 0 < La Z 2J’

h(ugq-stiyo-1) = 1280 +1200 + 27,1 < 0 < {a : 1 J

Pugo quye) = 4(320% —120 +1),1 < 0

IA
AN
e
I\.—

Mugottys1) = 80(160 +1),1 < 6 < LQ;IJ’

h(fus) = T, huyo.1ttao.2) = 4(3267 +160 +1), 1< 6 < LG ; ZJ,

h(uhug) = 31, Aty sigp.3) = 2(646” — 680 +15), 1< 6 < LO‘ . SJ,
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h(uae—luzle) = 169(89 - 3), 1<6< \\%J,

M(uyptigp41) = 12802 + 80 — 3,1<0< {a; 1J’

h(go_sVh0_2) = 4(326% — 440 +15),1 < 0 < L“ + 2J,

h(vsg-oV4e-1) = 4(3292 -300+7),1<0< LOLI 1J’

h(vsg-1Vs0) = 8(160% — 80 +1), 1< 6 < L%J

h(vagUips1) = 1286% + 80 - 1,1 < 0 < Lail J

h(vhug) = 10, h(vj4104042) = 8(166 +100 +1),1 < 6 < V I 2J,

h(Vyg_ova9-1) = 12807 +1200 + 25,1 < 0 < V . 3 J

h(vgo_1v49) = 4(320% —160 +1),1 < 0 < L%J

h(ULLGU4e+1) = 2(6462 + 40 — 3), 1<0< {Oﬁ; IJ’

o+

Mgy sV4o_3) = 12867 — 2160 + 91,1 < 6 < {

J
J

P(tgg_1Vho_1) = 2(640% — 440 +7),1< 0 < {0‘ + 1J,

3
2

4
o+
4

Pugg_oUo o) = 12807 — 1520 + 45,1 < 0 < [

4

Muygvye) = 80(160 — 3), 1 < 0 < L%J

h(ujvy) = 4, h(thpa1vaps1) = 2(6407 +200 +1),1 < 0 < {0‘; 1J,
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Pty ov40-2) = 4(326% — 380 +11),1< 0 < to‘ * 2J’

4

h(uile_lv4e_1) = 12892 — 880 + ].5, 1<06< [ai 1J,

h(uilev4e) = 12862 — 240 + 1,1< 0 < L%J,
which are distinct. Hence Spl(L,) is a PD mean graph for all a.
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