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ABSTRACT
Mean Square Difference Cordial Labeling of a graph G with vertex set V is a bijection from
V(G)to {1, 2, ...... ,IV(G)| } such that an edge uv is assigned 0, if [M is even and

l|[f(u)]2;[f(V)]2|J

an edge uv is assigned 1, if is odd then the number of edges labeled with 0 and

the number of edges labeled with 1 differ by at most 1. A graph with a mean square difference
cordial labeling is called a Mean Square Difference Cordial graph.

This paper elucidates Mean Square Difference Cordial Labeling of Centipede, Total graph
of path, Quadrilatornal Snake, Hurdle, ladder and P, ®A(k;) graphs.

Keywords: Centipede, Total graph of path, Quadrilatornal Snake, Hurdle, ladder,P,, ©OA(k ,),
Mean Square Difference Cordial Labeling, Mean Square Difference Cordial graph.

1. INTRODUCTION

Allocation of labels to vertices or edges or both under some constraints is known as graph
labeling. If labels are given to vertices then the resultant labeling is known as vertex labeling and
if labels are given to edges then the resultant labeling is known as edge labeling. Here we

considered only simple, finite, connected and undirected graphs. Labeling techniques and
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extensive survey we refer Gallian[1]. For various definitions and review relevant to present

study we refer F. Harary[2].

2. PRELIMINARIES
Definition 2.1

Mean Square Difference Cordial Labeling of a graph G with vertex set V is a bijection from

V(G) to{l1,2,...... ,IV(G)|} such that an edge uv is assigned O, if [MJ iseven and an
ll [f(W]?-[f(v)] IJ

edge uv is assigned 1, if is odd then the number of edges labeled with 0 and the

number of edges labeled with 1 dlffer by at most 1. A graph with a mean square difference
cordial labeling is called a Mean Square Difference Cordial graph.

Definition 2.2

A graph G(V, E) obtained by a path by attaching exactly two pendent edges to each vertices of
the path is called a centipede graph.

Definition 2.3

The total graph T(G) of G is the graph whose vertex set is V(G) U E(G) and two vertices are
adjacent whenever they are either adjacent or incident in G. When G = P,, the total graph of path
is T(P,).

Definition 2.4

Quadrilatornal Snake Q,, is obtained from a path u, u; .....u, by joining u; to u;;4 to new
vertices v; and w; repectively, and joining v; and w;. That is every edge of a path is replaced by

acycle c,.

Definition 2.5
A graph obtained from a path P, by attaching a pendent edges to every internal vertices of the

path. It is called Hurdle graph with n-2 hurdles and is denoted by Hd,,.

Definition 2.6
A ladder graph L, is defined by L,, = P, X K, where P, is a path of n vertices and x denotes the

Cartesian product and K, is a complete graph with two-vertices.
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Definition 2.7
Let G be the graph obtained by joining pendant edges alternately to the vertices of path
P,(n > 3), where the pendant edges starts from the first vertex. G is denoted by the symbol

PnQA(kl)-

3. MAIN RESULTS

Theorem 3.1

Centipede is a Mean Square Difference Cordial Graph.
Proof

Let G = P,®2k, be a centipede graph
LetV (G)={v;; 1 <i<3n}and

E(G)={v3i—2V3i—1;1 i< n}U{v3i_1v3i;1 <i<n}U{vzi_qv34,;1<i<n-—1}
Then G is of order 3n and size 3n-1.

The function f: V (G) = {1, 2... 3n}is defined by,

f(vj) =i;1<i<3n

The induced edge labels are defined by

2_ 2
0: l|[f(u)] 2[f(V)] |J is even

f*(uv) = , 5
1 ll[f(u)] ;[f(v)] | J is odd

Case (i) If niis odd

* 0 ) 1 2’ 4’6 = 1
f*(V3i_pV3i_1) = {1 - i=135..
f(V3i—1V3i)={1 . 1—246 n—l

i} 0 ; i = 1,3,5....n—2
FVaiaVaiea) =01 . {2 246...n—1

Hence we observe that

S A JFANS
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e(0) = 3| e = |2

Case (ii) If nis even

f*(V3i—2V3i—1) :{
f*(v3i—1V3i) :{

£*(V3i—1V3is2) = {

)

)

0;
1;

Hence we observe that

e(0) = |3, er(1) = |55

3n-1

In both the cases we notice that [ef(0) —ep(1)| < 1
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Hence centipede graph admits Mean Square Difference Cordial labeling.

Centipede graph is a Mean Square Difference Cordial graph.

Example 3. 2
P,02k;,
vy Vg V7 V1o Vi3 V16 Vig
01 94 910 T13 ?19
2 v- |5 vg| 8 Vi |11 Vig |14 Vi7 V20
v, b 54 . Ik 140 417 o
0 20
0 1 0 . 0 1 0
o3 06 ®9 012 o1 o138 ®7
vy Ve ) Vi2 Vis Vi V21
Figure 3.2.1
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Pc©2k,
Vi Vy V7 Vio Vi3 Vie
T 1 94 e 7 ®10 .13 el6
1 0 1 0 1 0
2 vs |5 vg| 8 Vi |11 Vig |14 V1417
V2o —& —@ %
0 1 0 1 0
0 1 0 . 0 1
®3 6 ®9 @12 ®15 l 18
V3 Vg Vo Vi2 Vis Vig
Figure 3.2.2
Theorem 3.3

The total graph of path is a Mean Square Difference Cordial Graph.
Proof

Let G =T (P,) be atotal graph of path P,.
LetV(G))={v;;1<i<n}U{y;;1<i<n-—1}and
E(G))={a,b,c;1<i<n—1}U{d;1<i<n-2}

Where a; = vjvi;1,b; = vju;, ¢ =vjqu; fori1<i<n-—1 and
di =uuypfor 1<i<n-2

Then G is of size order 2n-1 and 4n-5.

The function f: V(G) = {1, 2, .... 2n-1}is defined by

f(vy) =2,f(vy) =2n—-1

f(vj)=2i;2<i<n-1

f(uy) =2i—1 ;1<i<n-1
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The induced edge labels are defined by

2_ 2
0 ll[f(u)] 2[f<v)] | J is even

f*(uv) = ; ;5
1; l|[f(U)] ;[f(V)] |J is odd

f*(aj)) =0;1<i<n-1

f*(bj)) =1;1<i<n-1
f*(c)=1;1<i<n-2, f'(c,.1) =0
f*(dj))=0;1<i<n-2

Hence we observe that
ef(0)=2n—2;e;(1) =2n-3

Thus |ef(0) —ef(1)| <1

In the above two cases total graph of path T(P,) admits Mean Square Difference Cordial
Labeling. Hence the total graph of path is Mean Square Difference Cordial graph.

Example 3.4
T (Py)

i1 & 3 & = 7 0 9 0 11 90 43 0 ;45

uy d; uz d; oy, d; u dy us; d; UYg d, U7 7 Ug

b

A 22 b; by bs bg b~ bg
1 1 1\ 1/ 1\ 1/ 4\ 1/ 1\ 1/ 1\ 41/ 1\ 1/ o0

€1 C2 C3 Cs Cs Ceo Sz Cg
vi 41 v, a; vz az y, 4 vz 8 v 3 . A7 vy a3 v
2 0 4 o 6 0 g 0 49 0 12 0 44 0 16 0 17

Figure 3.4.1
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Theorem 3.5
Quadrilateral Snake is a Mean Square Difference Cordial Graph.
Proof:
Let G = QS, be a Quadrilateral Snake graph.
Let V(G) ={u;; 1<i<n+1}u{v; 1<i<n}u{w;;1<i<n}and
E(G) = {ujuj;; 1<i<n}ufuyvy; 1<i<n}U{uw; 1<i<ntu{viw;; 1<i<n}
Then G of order 3n+1 and size 4n
Case(i) : Ifnisodd
The function f: V(G) — {1,2, ....3n+1}is defined by
f(uy) =1, f(vq) =2, f(w,) = 3.
f(v;)=3i-1; 2<i<n
f(w;))=3i; 2<i<n-1
f(wy,) = 3n+1
f(uj41) =3I+l ; 1 <i<n-1
f(upy1) =30

The induced edge labels are defined by

16560
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is even

2_ 2
1 ll[f(u)] 2[f<v)] | J is odd

0 - ll[f(u)]z—[f(v)]zl J
f*(uv) = 2

N 0; i
f (uiui+1) = {1 <

f(upunss) =0

f* (Ui wi) = {2 : i —
Hence we observe that

er(0) =2n ; ef(1) =2n

Thus [ef(0) — er(1) | <1

Case(ii) : If niseven

The function f: V(G) - {1, 2, .....3n+1}is defined by
f(uy) = 1, f(vq) = 2, f(w,) =3.

f(ujy1) =3i+l; 1 <i<n

f(viy1) =3i+2; 1<i<n-1

f(w;)) =31 ; 2<i<n

The induced edge labels are defined by

20 JFANS
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0 - ll[f(u)]z—[f(v)]zl J
! 2

is even
raw= (L] 4 g
f*(ujui4q) = {(1) : :: ig,,g,, n —r11
Fwy =) 12 p3 80
P = {07 1S hab
Faw) = {] 112 Fye

Hence the observe that
er(0) =2n ; ef(1) =2n
Thus Ief(O) — ef(l) | <1

In both cases Quadrilateral Snake QS,,admits Mean Square Difference Cordial Labeling.
Hence Quadrilateral Snake is a Mean Square Difference Cordial graph.
Example 3.6

QS;

Figure 3.6.1
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QS,

1 4 7 10 13
Figure 3.6.2

Theorem 3.7

Hurdle graph is a Mean Square Difference Cordial Graph.
Proof:

Let G = Hd,, be a Hurdle Graph,

LetV(G)={u; 1<i<n,v;1<i<n-—2}and
E(G)={ujuj;1; 1 <i<n—-1}U{vjuj;; 1 <i<n-2}
Then G is of order 2n-2 and size 2n-3

Case (i) If niis odd

The function f: V(G) - {1, 2, ..... 2n-2} is defined by
f(u)=2i; 1<i<n-1

f(u,) = 2n-3

f(vp)=2i-1; 1<i<n-2
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The induced edge labels are defined by

is even

2_ 2
1; [|[f(U)] 2[f(V)] |J is odd

f*(ujujy1)=0; 1<i<n-—-2

0 - l|[f(u)]2—[f(v)]2| J
f*(uv) = 2

f*(up-1up) =1

f*(ujg1vi)) =1; 1 <i<n-2
We observe that
ef(0)=n—2;e(1)=n—-1
Thus |ef(0) —e(D)| < 1

Case (ii) If nis even

Define f: V(G) — {1, 2, ...... , 2n-2} as follows

f(y))=i;1<i<n
f(vi)=n+ti 1<i<n-2
The induced edge labels are defined by

is even

2_ 2
1 [|[f(U)] 2[f(V)] |J is odd

@12 -[fw))?]
* 0; l 2 J
f*(uv) =

N 0; i=24,6,....n—2
MCHUSY 2{1 . i=13,....n—1

. 0: i=135,....n—3
Finvd =11 {224 6. .n-2

We observe that

=1
20 JEANS
= b
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ef(0)=n—-2;e(1)=n-1

Thus |ef(0) - ef(l)l <1

In both the cases we observe that the hurdle graph Hd,, admits Mean Square Difference Cordial

labeling.

Hence Hurdle graph Hd,, is a Mean square Difference graph.

Example 3.8
Hd,
10 11 12 13 14
Vi A\ V3 Vg Vs Ve
T ® ® ® ? T
0 1 o 1 0 1

r - ®
u, u, usz Uy us Ue usz ug
1 2 4 5 7 8
Figure 3.8.1
Hd,
13
1 3 5 7 k 11 vo
Va vz V3 Vs = Ve >
T 1P ® Wl W
1 1 1 1 1 1 1
0 0 0 o o o 0 1 _
uy u; us uy Ug Ug usy ug Uo
2 4 6 8 10 12 14 16 15
Figure 3.8.2
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Theorem 3.9

Ladder graph is a Mean Square Difference Cordial Graph.

Proof

Let G = L, be a ladder graph.

Let V(G) = {u;,v; ;1 <i<n} and

E(G) ={ujuj;1; 1 <i<n—-1}U{vyjvi;1;1<i<n—-1}U{yv;; 1 <i<n}
Then G is of order 2n and size 3n-2

Case (i) If niis odd

The function f: V(G) - {1, 2, .....2n} is defined by

flu)=1i; 1<i<n

f(vi;1) =2n—i;0<i<n-1

The induced edge labels are defined by

2_ 2
0 ll[f(u)] 2[f(v)] | J is even

f*(uv) = ) )
1; l|[f(u)] ;[f(V)] |J is odd

) 0:i=246,..n—1
f(uiui+1)={1-i=13.....n—2

. 0:1=246,...n—1
f("i"iﬂ):{l-i=13.....n—2

. 0;
f(“i"i):{1-i=13.....n

Hence we observe that,

3n—1J

er(0) = |22 (1) = |2

2

Case (ii) If nis even
The function f: V(G) - {1, 2, .....2n} is defined by
16566
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f(u) =i; 1<i<n

f(v;) =2n—-1

f(v,) = 2n

f(viz,) =2n—1—i ; 1<i<n-2

The induced edge labels are,

. 0: i=24,...n—2
f(“i“i+1):{1- i=136,.... n—1

. 0: i=24,...n—2
f("i"i+1):{1 Ci=13, ... .. n—1

f*(ulvl) = 0

i 0;i=24,....n
f(uivi)={1-i:35 ...... n—1

)

Hence we observe that,

3n—-2 3n—-2

er(0) = ; ef(1) =
In both cases, we notice that

les(0) —ee(D)] =1

The ladder graph admits Mean square difference cordial labeling.

Hence ladder graph is a Mean square difference cordial graph.

Example 3.10

Ls
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L 1

Vi V2 V3 Vi Vs

10 9 8 7 6

Figure 3.10.1
Le
1 2 3 4 5 u6
uy 1 U 0 uz 1 Y4 0 U 1 6
—t 1 1 1
0 0 1 0 1 0
0
L1 o |1 | |
V1 VZ V3 V4 V5 v6
11 12 10 9 8 7
Figure 3.10.2

Theorem 3.11
The Graph P,®A(k;) is a Mean Square Difference Cordial Graph.

Proof

Let G = P,®OA(k,) be a Graph.
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Case (i) If niis odd
. , . _n+1
LetV(G)={v;;1<i<nandvy;1 <i<—}and

. _n-3
E(G)={vivirs ;1 <i<n—130{vyvy'} U {Vy Vs U {vpi1Viyy s 1S 1 < HT}
2

) 3n+1 . 3n-1
Then G is of order - and size -

3“2“} is defined by,

The function f: V (G) - {1,2 ...

f(vj)=1i; 1<i<n
f(v) =n+i; 1<i<™=

The induced edge labels are defined by

2_ 2
0: l|[f(u)] 2[f(V)] |J is even

f*(uv) = , 5
N 0,;i=246,...n—1
£ (vivie) ={1 i=1,3,5..n—2

0; i=24,6,....—

f*(vy_qvi') =
2 1:i=135,...%

n+1
2
n-1
2
n is classified into two cases

_{4k—1, k=123 ....
" =14k +1 , k=123 ...

Sub case (i) whenn = 4k — 1 where k=1, 2,3.....
ef(0) =3k—1; ep(1) =3k—1

Thus |ef(0) —ef(1) =| < 1

Sub case (ii) when n = 4k + 1 where k=1, 2, 3...

16569
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Thus |ef(0) —ef(1) =| < 1
Case (ii) If nis even
LetV (G)={vi;1<i<nandvi;1<i<>}and
EG)={vivit1;1<i<n—-1}U{viv;'} U {vpip1viss'5 11—}

3n—-2
2

Then G is of order 32—n and size

Define f:V(G) » {1,2 32—n} as follows
f(vj)=1i; 1<i<n
f(vi)=n+i; 1<i<Z

The induced edge labels are,

f(ViVi+1)={1 ; i=1,3,5.n—1

0;i=1,35.. 22
2

f*(vy_qvi') =
e {1 ; i=246."

n is classified into two cases

B {4k, k=123..
~l4k+2, k=1,23...

Sub case (i) when n = 4k where k=1, 2, 3.....
er(0) =3k —1; ef(1) =3k

Thus |ef(0) —ee(1)]| < 1

Sub case (ii) when n = 4k + 2 where k=1, 2, 3...
ef(0) =3k+1; e(1) =3k+1

Thus |ef(0) —ef(1)] < 1

In both the cases P, ©A(k;) admits Mean Square Difference Cordial Labeling.
16570
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Hence the graph P,®A(k;) is a Mean Square Difference Cordial Graph.

Example: 3.12
P;0A(ky)
1 2 3 1 g 6 7
Vi vy V3 V4 Vs \ b
@ L ? ® &
1 0 1 0 T 1 0
1 0 1 @
. . . .
v, vy v3' vy'
8 9 10 11
Figure 3.12.1
Pg©A(k,)
1 2 3 4 5 6 7 8
Vi Va V3 Vy Vg Vg V7 Vg

Figure 3.12.2
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4. CONCLUSION

In this paper, we have proved that the Centipede, Total graph of path, Quadrilatornal Snake,
Hurdle, ladder, P,®A(k,) graphs are Mean Square Difference Cordial Graphs.
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