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Abstract:
B.D.Acharya and E. Sampathkumar [1] defined Graphoidal cover as partition of edge
set of G into internally disjoint paths (not necessarily open). The minimum cardinality

of such cover is known as graphoidal covering number of G.

Let G = {V, E} be a graph and let y be a graphoidal cover of G. Define f: V VUE —
{1, 2, ..., p+ q} such that for every path P = (VovaVa ... Vo) in w with f (P) = f(vo) +

n
f(va) + D f(Vv;,V.) =k, a constant, where f is the induced labeling on w. Then, we
1

say that G admits y - magic graphoidal total labeling of G.

A graph G is called magic graphoidal if there exists a minimum graphoidal cover v of

G such that G admits w - magic graphoidal total labeling.

In this paper, we proved that Book K1, x Ko, Ladder P, x Kz and C, x K, are magic

graphoidal.
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1.Introduction
By a graph, we mean a finite simple and undirected graph. The vertex set and edge set of
a graph G denoted are by V(G) and E(G) respectively. Kin x Kz is a Book, Py x K3 is

Ladder and C, x K,. Terms and notations not used here are as in [3].

2.Preliminaries
Let G = {V, E} be a graph with p vertices and q edges. A graphoidal cover vy of G is a
collection of (open) paths such that

0] every edge is in exactly one path of y

(i) every vertex is an interval vertex of atmost one path in .

We define y(G) = min M ;

yel
where ( is the collection of graphoidal covers y of G and

v is graphoidal covering number of G.

Let y be a graphoidal cover of G. Then we say that G admits y - magic graphoidal total
labeling of G if there exists a bijection f: V U E — {1, 2, ...,p+ q} such that for every

n
path P = (VoViVa ... V) in v, then, f'(P) = f(vo) + f(vo) + > f(Vv,,V;) = k, a constant,
1

where f is the induced labeling of y. A graph G is called magic graphoidal if there exists
a minimum graphoidal cover y of G such that G admits y - magic graphoidal total
labeling. In this paper, we proved that Book Kj , x K,, Ladder P, x K; and C, x K, are

magic graphoidal.

Result2.1 [11] :

Let G = (p, q) be a simple graph. If every vertex of G is an internal vertex in y then y(QG)
=q-p

Result2.2 [11] :

If every vertex v of a simple graph G, where degree is more than one ie d(v) > 1, is an
internal vertex of y is minimum graphoidal cover of G and v(G)=q-p+nwheren

is the number of vertices having degree one.
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Result2.3 [11] :

Let G be (p, q) a simple graph then y(G) = q — p + t where t is the number of vertices
which are not internal.

Result2.4 [11] :

For any tree G, y(G) = A where A is the maximum degree of a vertex in G.
Result2.5 [11] :

For any k — regular graph G, k>3, y(G)=q-p.
Result 2.6 [11] :

For any graph G with 8 > 3, y(G)=q - p.

3. Magic Graphoidal On Product Graphs
Theorem 3.1 :

Book Kj,x K; is magic graphoidal.

Proof:
Let G = Kynx Kz
V(G)={u,v,uj,Vvi:1<i<n}
E(G) = {(uv) U [(uu) U (Wi) U (uivi) /1<i<n] }
Definef: VUE — {1,2,3,...,ptq} by
fuy =p+g-1

flv) =p+q

f(u) = 4n +i, 1<i<n
f(vi) = f(vw) +1 1<i<n
fuui) =i 1<i<n
f(uivi) = n+i 1<i<n

f(Whii) = (2n-1)+2i  1<i<n
fluv) =p+q-2

Lety = { (uv), (uujv;v) /1<i<n}
f*[(uv)] = f(u) + f(v) + f(uv)

= p+g-l+p+qg+p+qg-2
= 15N +6 --eom (A)
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f*[(uuiviu)] = f(u) + f(v) + f(uu;) + f(uivi) + f(viv)
p+tgq-1+p+qg+i+n+i+(2n-1)+2(ntl-i)
15n+6 ------ (B)

From (A) and (B), we conclude that y is minimum magic graphoidal cover. Hence, the
Book Ki,x Ky is magic graphoidal. For example, the magic graphoidal cover of the

Book Kj4x K isshown in figure 1.

Figure 1: Ky4x K;

v = {(uuVvyV), (UUaV,V), (UUsV3V), (UUgVev), (uv)}, v =5, K= 66

Theorem 3.2
Pn x Kz (n - even) is magic graphoidal.
Proof :
Let G =Py x K;
V(G) ={uj,vi: 1<i<n}
E(G) = {[(uiti+1) : 1 <i<n-1J U [(Vivisr) 11 <i<n-1]JU [(uivi) :1<i<n] }
Definef:VUE — {1, 2, ....,ptq} by

flu) = p+q

fvi) = p+qg-l

flu,,|= 4(h-1)

flv,,|= 40-1)+1
2

flu,,, |= 4(-1)-2i 1<i< —-1
—+i
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n
f[sz }: 4(n-1)+i+1 1<i< —-1
LA 2

2
. .. n
f(Uis1) = 4(n-1)+1-2i 13|§E—1
£ _ . <_<n
Vn;rz_i = 5(n=-1)+1-i 1_|_E—1
2
f(uitiz) =i 1<i<n-1
f(vivisr) = 2(n=1)+i 1<i<n-1
f(uivi) = 2(n=-1)+1-i 1<i<n-1
f(UunVvn) = 5(n-1)+1

Let v= {[(uili-1Vi1Vi) :2<i<n] U (UnVn) }
fIuVn)] = f(us) + f(un) + f(unvy)

n

= 4(n-1) - 2(2

n

1j+ 4(n-1)+1+ (2 1) +5(n-1) +1

= 13(n-1)- (gj $3 A)

For2<i< n -1,
2
f*[(ui Uj-1Vi-1 Vi)] = f(Ui) + f(Vi) + f(UiUi-l) + f(ui.lvi.l) + f(Vi-1Vi)
= 4(n-1)+1 - 2(i-1) + 5(n-1) + 1 - (g—lj- 24iti-

1+2(n-1) + 1 - (i-1) + 2(n-1)+i -1

n .
For — <i<n,
2

f*[(ui Uj-1Vi-1 Vi)] = f(Ui) + f(Vi) + f(UiUi-l) + f(Ui.1Vi.1) + f(Vi-1Vi)

n+2j _ [n+2
+4(n-1)+i-
2 2

2(n-1) + 1 —(i-1) + 2(n-1) + (i -1)

= 4(n—1)—2(i— j+1+(i -1) +
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= 13(n-1) - (gj

From (A),(B) and (C), we conclude that y is minimum magic graphoidal cover. Hence,
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Pn x K 1 (n -even) is magic graphoidal. For example, the magic graphoidal cover of the
Ps x K3 is shown in figure 2.

1, 1 g 2 us 3 1y 4 Us S s
28 1o 17 20 18 14
10 o ] 7 & 26
27 24 a5 21 a0 a3

w, 11 vy 12 el 13 wy 14 g 15 Vs

Figure 2: (Ps x Ky)

v = {(uaUV1Vy), (UsUaVaV3), (UgUsVaVy), (UsUsVaVs), (UsUsVsVe), (UsVe)}, v = 6, K =65
Theorem 3.3

Pnx Kz (n-o0dd, n <7) is magic graphoidal.
Proof :

When n = 3, the labeling is in figure 3

Uy 1 Uz 2 Uz
10 8
4 3 11
12 13

Voo i & g

Figure 3: Pz xK;
v = {(uU1V1Vy), (UsUaV,Va), (UsVa)}, v =3, K=32
Let G=Pnx K>
Let V(G) ={uj,vi: 1<i<n}

E(G) = {[(uiti+1) : 1 <i<n-1] U [(Vivis1) :1<i<n-1]JuU[(uivi) :1<i<n] }
Definef:VUE — {1, 2, ....,ptq}

Whenn=5o0r 7
f(ua) =ptq
f(vi) =pt+tg-1
f(uitliv)) = n-i 1<i<n-1
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f(uivi) = n-1+i 1<i<n1
f(vivis) = 2(n-1) +1i 1<i<n-1
fluve) = p+q-2
flu - = 4(n-1)-2 (i-1) 1<i< nT—l
2
f(uy) = 3n-2
f(uz+i) = 4n-3-2i 1<i< n;S
flv, 4 = 4(n-1)+i 1sisn—_1
nH s 2
2
n-1\) .
f(V2+i) = Q(Tj +1
n-1
f(Vg) = 11(7}

For example, the magic graphoidal cover of the P7 x K3 is shown in figure 4

W 5 Uy g Uz Uy 3 Ug Ug e
19 23 2 24 22 20
7 g 10 11 12 31
33 28 0 25 20 a7

Vi 13 Va 14 V3 Ty 16 7, Vg Vg

Figured: P7 x K;

v = {(u2U1V1Vy2), (UsU2V2Vs), (UsU3VaVa), (UsUsVaVs), (UsUsVsVe), (U7UsVeV7), (Urv7)}, v =7, K

=78

Theorem 3.4

Cm x Kz, (m - odd) is magic graphoidal.

Proof:
Let G = Cm X K2
LetV(G) ={uj,vi: 1<i<m}

E(G) = {[(uiti+1) U (ViVis1): 1< i < m-1] U (U1Um) U (ViVim) U [(uivi): L < i< m]}
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Definef:VUE — {1, 2, ....,ptq} by

f(ui) =3m +i
f(vi))=5m+1-i
f(uiuisg) = i
f(uium) = m

3m+1

f(UiVi) = 5

f(vivis1) = 3m+1-2i

f (V m-1 .V m+1
o ——+i
2 2

. .o m+1
J =3m-2(i-1) 1I<i<

1<i<m

1<i<m

where Vi1 = Vg

Let y = {(uix1UiViVis1) : 1< < mwhere Umsg = Ug, Vine1 = V1}

. m-1
For1<i<

f [(UisaUiViVier)] =

: : . 3m+1
=3m+i+l+5m+1-(i+1)+i+

f(Uis1) + T(Vier) + F(Uirau;) + F(Uvi)+F(ViVier)

+i+3m +1-2i

11m

<i<m,

f [(UisUiViViet)]

11m

3m+1
+ +

3m+1
+ +

(A)

f(Uis1) + T(Vier) + F(Uirau;) + F(Uvi)+F(ViVier)

m-1
3m+i+1+5m+1—(i+1)+i+m+i—( > j+3m

(B)
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From (A) and (B), we conclude that y is minimum magic graphoidal cover. Hence, Cy, x
K> : (m -odd) is magic graphoidal. For example, the magic graphoidal cover of the Cs x

K> is shown in figure 4.

2571

Figure 4: Cs xK;

v = {(ugU1V1Vy), (UsUaVaVs), (UsUsVaVy), (UsUsVaVs), (UUsVsVy)}, v =5, K= 65
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