International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Voal. 1 Issue 8, October - 2012

Graphoidal Covering Number Of Product Graphs

T. Gayathri

Department of Mathematics, Sri Manakula
Vinayagar Engineering College, Puducherry-
605 107, India

Abstract

A Graphoidal cover of a graph G is a collection y
of paths in G such that every path in y has at least two

vertices, every vertex of G is an internal vertex of at
most one path in w and every edge of G is in exactly

one path iny. The minimum cardinality of a
graphoidal cover of G is called the graphoidal
covering number of G and is denoted by 7(G). Also,

if every member in graphoidal cover is an open path
then it is called an acyclic graphoidal cover. The
minimum cardinality of an acyclic graphoidal cover of
G is called the acyclic graphoidal covering number of

G and is denoted by 74 (G) orng. Here we find

minimum graphoidal covering number and minimum
acyclic graphoidal covering number of Cartesian
product, weak product and strong product of some
graphs.

1. Introduction

A Graph is a pair G= (V, E) where V is the set of
vertices and E is the set of edges. Here we consider
only nontrivial, finite, connected and simple Graphs.

V(e)=pand|E(c) a3

The concept of graphoidal cover was introduced by
B.D Acharaya and E. Sampathkumar [1].

Definition 1.1 [1] — A graphoidal cover of a
graph G is called a collection y of (not necessarily

open) paths in G satisfying the following conditions:

(i) Every path in y/ has at least two vertices.
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(ii) Every vertex of G is an internal vertex of at
most one path iny/ .

(iii) Every edge of G is in exactly one path iny

The minimum cardinality of a graphoidal cover of
G is called the graphoidal covering humber of G and is

denoted by n(G) :

Definition 1.2 [2] — A graphoidal cover y of a

graph G is called an acyclic graphoidal cover if every
member of i is an open path. The minimum

cardinality of an acyclic graphoidal cover of G is called
the acyclic graphoidal covering number of G and is

denoted by 775 (G) orry.

Definition 1.3 [6] — A graphoidal cover w of a

graph G is called an induced acyclic graphoidal cover
if every member ofy is an induced path. The

minimum cardinality of an induced acyclic graphoidal
cover of G is called the induced acyclic graphoidal

covering number of G and is denoted by 7, (G) or
77ia '

Definition 1.4 [1] — Let y be a collection of

internally edge disjoint paths in G. A vertex of G is said
to be an internal vertex of y if it is an internal vertex

of some path in y , otherwise it is called an external
vertex of .

Definition 1.5[7] — For two graphs G and H,
their Cartesian product GxH has vertex set

V(G)xV (H) in which (gl,hl) is joined (gz,hz)
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iff gj=g, and hh,eE(H) or h =h, and
992E(G).

Definition 1.6[7] — For two graphs G and H,
their Weak product GeH has vertex set

V(G)xV (H) in which (gl,hl) is joined (gz,hz)
iff 9,956 (G) and hhycE(H) .

Definition 1.7[7]— For two graphs G and H, their
strong product G®H has vertex set V (G)xV (H)

and edge setis E(GxH)UE(GoH).

Theorem 1.8 [1] — For any graphoidal cover y
of G, let tw denote the number of exterior vertices of

v .Lett= mintw where the minimum is taken over all
graphoidal covers of G. Then n =q—-p+t.

Corollary 19 [1] — For any graph G,
17 = q— P. Moreover the following are equivalent

(i) m=d-p

(i) There exists a graphoidal cover without
exterior vertices.

(iif) There exists a set of internally disjoint and
edge disjoint paths without exterior vertices.

Theorem 1.10[1] — For any graph G, 6 >3 ,
n=q9q-p.

2. Main Results

Theorem 2.1[4]— For py, x py , the acyclic

graphoidal covering number is 773 =q-p.
Proof: Letp=mnand g = m(n-1)+n(m-1)

The acyclic graphoidal cover of pp, x pp is as follows:
R = %M %M 9oMy 93N Imby. Imhy
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Ph = 950195 930N 93Py Oy 4N 91l

P

.1 = The remaining edges

From above we see that all the vertices of pp, x p,, are
internal vertices.

Therefore 73 =q-p

Theorem 2.2[5] — For ppeopy .the acyclic

graphoidal covering number is 73 =q—p+6

Proof: Case (i): mis even

A =91y, 920,930,940 9 1, Imhy, 9y 43
Py =9, 91N, 9oh3, 93M0, 94h3, -, 9140, Imhss 9y 9Py

P3 =020, 9113, 92N, 93M3, 94Ny, 91113, Imhy Oy 15

P = 922, 911, 92, 93 40+ 9y 1M1, Omn

LR =93h, 941, 95N,

LP, =05hs, 96y, 9705

LFm-3)1 = Im-312: Im2M Im-1"2

2

RR = 92N 1-93M: 94N 4



RPy = 094M_1,95Mn, 96N 1

RPm-3)-1 = 9m-2Mn-1 Im-3"n Im-4fhn1

2

S = The remaining edges

From above we see that all the vertices of py, o p, are
internal vertices

expect glhl, gzhl, gnhn,glhnv gm_]_hn7 Imhn -
Therefore 75 =q-p+6

Case (ii): mis odd.

R =91, 900, 93, 94h5 -+ 9 4P Oy

P3 = 9505, 91N3, 92Ny, 93M3, 94N, 953, -
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RAm-ay1 = Im-1"—1 Im—2"n+ Im_3ha

2

S = The remaining edges

From above we see that all the vertices of pp, o p, are
internal vertices

expect 941y, 9o, 91 ImMYy, 99, Imbn -

Therefore 73 =q—p+6

Theorem 2.3— For p,®p, , the acyclic

graphoidal covering number is 775 =2q—2p+6

Theorem 24— For Cpyxpp , the acyclic

graphoidal covering number is 75 =q—p
Proof:

e acyclic graphoidal cover of cyxp, is as
follows:

9 101, 9mha, 9, 10
MBS TR Ghg oy, 0hy, Gghy Oy Iy

Py = 91h3, 915, 925, 93y, -, My, Imhs

P11 =922+ 91 1 9P 93N 10 94Mn - O 4P 1 Il = o9 B2, Oghs. .. Iy, Iy

LR =93h, 94M, 950,

LP, =95hy, 9. 97N

LPm-a)4 = Im-2"2: Im-3" Im—42

2

RR =020 1,93, 9401

RP) =04Mn 1. 95N 9 4
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Ph = 9201, 920N, 9300, 93 91 9Py 9 9P

P

1= The remaining edges

From above we see that all the vertices of pp, x pp
are internal vertices.

Therefore 73 =q9-p

P

.1 = The remaining edges



From above we see that all the vertices of p,, x p, are
internal vertices.

Therefore 73 =q-p

Theorem 2.5[6]— For pmy xpy . the induced

acyclic graphoidal covering number is 7, =q—p.
Proof: Letp=mnand g = m(n-1)+n(m-1)

The acyclic graphoidal cover of pp, x pp is as follows:

R =9 9, 9o, O3y Omiy

Py = 0y G 9. 93P, I

Pn—l = glhn1 glhn_l, gzhn_l, gshn_l, ceey gmhn—l

Pn = gmhl7 gthIgthIIthn! gm_lhnyl glhn
S = The remaining edges not covered by
Pl'PZ’P:a""'Pn—l’Pn

From above we see that all the vertices of py, x p, are

internal vertices expect gmhl and glhn (t=2)
Therefore 74 =q-p+2
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