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Abstract

In this paper we have obtained some grid related family of connected graceful graphs. We obtained
graceful labeling for one point union of path and barycentric subdivision of grid graph.
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1 Introduction:

Acharya and Gill [1] have investigated graceful labeling for the grid graph (B, X Py, .
Kaneria and Makadia [4] discussed gracefulness of (B, X B,;,) U (B- X F;),(B, X B,,) U (B- X
P)U Cyf43, tensor product P,(T,)B,and star of cycleC; (n = 0(mod 4)). For a dynamic survey

on graph labeling one can refer to Gallian [2].
We begin with a simple undirected finite graph ¢ = (V,E) on p vertices and q edges.

For all terminology and notations we follows Harary [3]. First of all we shall recall some
definitions which are useful for this paper.

Definition —1.1: A function f is called graceful labeling of a graph G = (V,E) if f:V -
{0,1,...,q} is injective and the induced function f*:E — {1,2,...,q} defined as f*(e) =
|f(uw) — f(v)| is bijective for every edge e = (u,v) € E. A graph G is called graceful graph if it
admits a graceful labeling.

Definition—1.2: A graph G obtained by replacing each edge of k; . by a path B,of length n on
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n + 1 vertices is called one point union for t copies of path B, . We shall denote such graph
G byBt.

Definition—1.3: If every edge a graph G is subdivided by a new vertex then the resulting
graph is called barycentric subdivision of graph G. In other word barycentric subdivision is the

graph obtained by inserting a new vertex of degree 2 into every edge of the original graph G.

In this paper we have discussed graceful labeling for barycentric subdivision of the grid
graph (B, x B,,) and B!, one point union of t copies of path B,.

2 Main Results:

Theorem— 2:1: Barycentric subdivision of (B, X B,,) is graceful.

Proof: Let G be a graph obtained by barycentric subdivision for (P, X B,,) . We know that the
number of vertices for (B, X B,,) is p = mnand the number of edgesq = 2mn — (m +n). Also
we see that the number of vertices for G is P = |[V(E)| = p + g and the number of edgesQ =
|E(G)| = 2q.

Let u;;(j=12,..2n—1,i=1.2,..,m) be the vertices for vertical edges in ¢ and
v ;=13 ..2n—1,i=1.2,..,m—1) be the vertices which divide to the horizontal edges
in G. We define labeling function f: V(G) - {0,1, ..., Q} as follow.

-1
fluy))=Q—-G—Dn —]T Vi—12,..,m, Vj=13,..2n—1
=({-1)3@n-2)+ ’;—2 L Vi—12,..m, Y =24..2n—2
flvi;)=0Bn-2)i—j, Vi—12,..,m,—1,Yj =13,..2n—1.
Above labeling pattern give rise graceful labeling to the graph G and so it is a graceful

graph.
[llustration— 2:2: Barycentric subdivision of (P; x P,)and its graceful labeling shown

In figure—1.
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OUi2e o7 e 14 eYas2 21
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4 2330 27 o4
33U13 ¢ ® ¢ @ @ @ olU43
29\,1326 19 41 16 9 18 6
32 ’ 22 12 2
TU14 o ¢3S 15 oUs4 22
31 21 9 11 16 1
32 U5 e & o U4523
30 Vs 27 u2520\,2517 U3510V35 7
2 29 26
FIgUI’e _1 A graph obtained by barycentric subdivision of (P, x B ) and its graceful labeling «
Theorem —2:3: B!, one point union of path B, onn + 1 vertices is graceful.
Proof: Let G be a graph obtained by replacing each edge of K; ; by a path B, of length

n. Let vy be the central vertex for Bf and v; j(1 <i <t,1 <j <n) be the consecutive
vertices of each branch of Bf from v,

Case—|:

To define labeling function f:V(G) - {0,1, ..., q} , where q =
following four cases.
t and n both are even
f)=a- (). Vj=24,..,n
= (== 1), Vj=13,..,n—1;
f(vy) = f(1712) -1
jt+1 .
f(v2]) f(v11)+< ) vi=13,..,n—-1
= fwo) - 7, Vj=24,..,1n;
n+2-—j .
Fi) = fian) + (F5—2), vi=35.0-1,
- f(vl 17’1) (n+1 j) 1= 3I5I ey t - 1)
_f(vl 12)+(2—), Vi=46,..,t,
= f(vi_lll) (ZL) L= 4,6, b,

tn,, we shall take

1

Vi=24,..,n
vVji=13, ..,n—
vVji=13, .., n—
Vj=24..,n

1
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Case—Il: tisevenandnisodd

fen)=a-(3D), W=13,..,n
= "T“ Vj =24, ..,n—1;
f (o) =f(1712)+ 1
j+1 .
Flv2) = f() - (5) Vi=13,.m
—f(v0)+2—, Vj=24.,n—1;
n+2—j
flv;)= f(vi_l,n_1)+( > ]), Vi=35.,t—1Yj=13..,n
= f(vi-10) - (%), Vi=35 .,t-1 Vj=24.,n—1
= f(vi_12) — (2—) Vi=46 ..t Vji=13..,n
= f(v;_ 11)+(21) Vi=46.,t Vj=24.,n—1

Case—Illl: t and n both are odd

fn)=a-(32). Vj=13..n

= "le Vi=24,.,n-1;
f) = f(v12) +1
j+1 .
Fv2)) = F o) - (5). Vj=13..n
—f(v0)+— Vji=24,..,n—1;
fwi)) = f(Wicin- 1)+(”+2 D), vi=35..t Vj=13.,n
= f(vi-10) - (5), Vi=35.,t Vj=24.,n-1
= f(vi_1) - (’2—) Vi=46.,t—1 Vj=13..,n
= f(vi0) + (), Vi=46.,t—1 Vj=24 ..,n—1

Case—IV: tisoddandniseven

f(ve) = 0;

)= a-(5), Vj13,.,n—1
=() Vj=24..n

(UZJ) f(v1n)+(n+1 ]) vi=1,3,..,n—1
—f(v1n 1) (n+2 ]) Vji=24,..,n

f(vi,]) f(vl—l,l) +(
= f(vi—1,2) (
= f(vi—l,n) + ( 5

) Vi=35,..,t Vji=24 ..,n
It ) Vi=35, ..t Vji=13 .,n—1
), Vi=46,.,t—1 Vj=13..,n—1
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= f(vic1ne1) - ("*22"'), Vi=46 .. t—1 Vj=24..,n

Above labeling pattern give rise graceful labeling to the graph Bt and so it is a graceful

graph.

lllustration—2.4: P45 and its graceful labeling shown in figure-2.

Flgure _2 One point union of five copies of P, andits graceful | abeling .

3 Concluding Remarks:

Here we have given graceful labeling to barycentric subdivision of (B, x B,) andB!, one
point union of path. The results obtained here are new and of very general. This work
contributes two results to the families of graceful labeling. The labeling pattern is
demonstrated by means of illustrations.

Acknowledgement: The authors of this paper would like to thanks the reviewers for their
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