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I.  INTRODUCTION

L — Cordial Labeling (LCL) was introduced in [7]. In
[8,9] they discussed LCL behaviour of some standard
graphs. Prime cordial, Cube difference and Square
difference labeling of H- related graphs has been studied in
[1,4,12]. 4 - Cordiality of path related graphs is
investigated in [10]. Pairsum labeling of star and cycle
related graphs, Prime labeling of duplication graphs,
Difference Cordiality of ladder and snake related graphs,
Super Mean labeling of antiprism and some more graphs
have been proved in [5,6,11,13]. For this study we use the
graph G= (p.q) which are finite, simple and undirected. A
detailed survey of graph labeling is given in [3]. Terms and
results follow from [2]. In this work we study some
standard and special graphs are LCG.

» Definition 1.1[7]
Graph G (V,E) has L-cordial labeling if there is a
bijection function f :E(G) — {],2,_,_‘5‘}.Thus the vertex label

is induced as 0 if the biggest label on the incident edges is
even and is induced as 1, if it is odd. The condition is

satisfied further by V; (0) which number of vertices labeled
with 0 and V; (1) which is the number of vertices labeled
with 1, and follows the condition that |V, (@) -V, ®)|<1.

Isolated vertices are not included for labeling here. A L-
cordial graph is a graph which admits the above labeling.

» Definition 1.2[11]
The triangular ladder (TL,) is obtain from a ladder by

including the edges V;U;,; for i =1, 2..n-1 with 2n
vertices and 4n-3 edges.

i+1
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> Definition 1.3[11]
A diagonal ladder (DL,) is a graph formed by adding

the vertex of v, with U, and U; with V;,; for

1<i<n-1.

» Definition 1.4[9]
Qnis said to be quadrilateral snake if each edge of the
path P, is replaced by a cycle C,.

» Definition 1.5[9]
A double quadrilateral snake DQ, consist of two
quadrilateral snake that have a common path.

» Definition 1.6[9]
The irregular triangular snake IT, is derived from the
path by replacing the alternate pair of vertices with Cs.

» Definition 1.7[5]

Anmis the generalized antiprism formed by

generalized prism CnxPp, by adding the edges v;v/* for

1<i<nand 1< j<m-1.

> Definition 1.8[1]
Hn -graph obtained from two copies of path with
vertices aq,a,, ...,a, and by, b,, ..., b, by connecting the

vertices &,,, and b, ifnisoddand b, and &, is joined
n+l n+l L] n
2 2 2 2

if n is even.

» Definition 1.9[3]

The corona G10G; is defined as the graph G obtained
by taking one copies of Gi(which has p points) p copies of
G; and then joining the i™ point of G; to every point in the
i" copy of G..

» Definition 1.10[13]
Duplication of an edge e = xy of a graph G produces a
new graph G’ by adding an edge e’ = xy’ such that
00 N(x) =N(x) u(y ) —{y}and N(y ) = N(y) U (x') -
x}.
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> Definition 1.11[6]

G + H s the joining of two graphs G and H with
vertex and edge set V(G + H) =V (G) u V (H) and
E(G +H )=E (G) U E (H) respectively.

» Definition 1.12[10]
Z-P, is obtained from the pair of path Pn' and Pn" by

joining it" vertex of Pn' with (i+1)™ vertex of Pn" .

» Definition 1.13[10]
The Braid graph B(n) is formed by the pair of path Pn'

and Pn" by joining it" vertex of Pn' with (i+1)" vertex Pn"

and i vertex of P, with (i+2)" vertex of P, with the new
edges.

Il.  MAIN RESULTS

» Theorem 2.1:
TLnis L-cordial for (n > 2).

Proof:

Let G= TLy be a triangular ladder then G= (2n,4n-3).
We define vertex and edge sets as V(G) = {u,vi /
i=12,...,n}and E(G)=E1 U E;

Where Ei={ uivi /i=1,2,...,n}
Ezz{ Uili+1, ViVi+1, Uis1Vi / 1 <i < n-l}

Then the bijection f is defined as follows
Fori=1.2,....,n-1
f (uiui+1) =2n+2i-2
f (Vivis1) = 2n + 2i-1
f (viui+1) =2i
f(uvi) = 2i-1;i=12,...,n.
In view of the above labeling ,we have v, (0) =V, (1). Hence

TLn admits LCL.

e Example 1
LCL of TLs is given in figure 1

Fig 1

» Theorem 2.2:
DL, are L-cordial graphs if n > 2.

Proof:

Consider G= DL, , and we define V(G) and E(G) as in
theorem 2.1 additionally with edges ujvj+1 ; 1 <j<n-1.
Then the bijective function is defined as follows

When n = 1 (mod 2)
Forj=1.2,...,n-1
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f(Ujuj+1) = p + 3j-1
f(vjvj+1) =p +3j-3
f(Vilj+2) = 2j

f (Ujvj+2) = p +3j-2
Forl<j<n

f (UjVj) = 2j-l.

When n = 0 (mod 2)
Forl<j<n-1

f (Ujuj+2) = 2j

f (VjVj+1) = 2]-1
f(Vilj+1) = p +2+]

f (uvj+1) = 2p +j-3
Fori=1.2,...,n
fluv) =p+j-2

Hence DL, admits L-Cordial labeling with
V, (0) =V, () Therefore DL, L-Cordial graph.LCL of DLs;

is given in figure 2.

6 9
1 "’ 5
3 11

Fig 2

» Theorem 2.3:
Qn admits L-Cordial labeling.

Proof:
Let G= Qn with V(Qn)= {u;, vj,w;/1<i<n+11<
J < n}and E(Qn)={w;v;, v;w;, Uilliyq, Uiyt 1 < T <}
then |V (Qn)| = 3n + 1 and |E(Qn)| = 4n.
We defineg: E — q by
For i=12,...,n
f(UiVi) = 2i-1
f(uipwi) = 2i
f (Ul'Wl') =2n+i
f (ul- ul-+1) =3n+i.

3n+1
and

Hence for n odd we have V,(0)=V,(1)=

vV, (O):PnZJFﬂ’Vg (1):L3n2+1J for n even. Therefore Q, is

L-Cordial graph.

e Example 2
LCL of Qsis shown in figure 3.

7 8 9
/ v \1 /5 '\G
10 11 2

Fig 3

» Theorem 2.4:
DQn admit L-Cordial labeling.
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Proof:
Let V(G) = {u,v,w;,x,y;/ 1 <i<nl1<j<
n—1} and E(G)

={uiliy, W1 Wi, ViWy, WiV, Uiy, XY, Yihip /1 S TS —
1} . Then |V(G)| =5n—4

and |[E(G)| = 7n — 7.Define a map

g:E-{1,2,..,q}as follows:

Case (i) Whenniseven
Fori=1,2,...,n-1
O(uitiyg) =1

g(uivi) =n+ |—1
(Ui wy) =2(n —1) +i
g(uix;)) =3(n—1) +i
g(x;y;) =6n—6+i
g(viwi) = 5n -5+ |
9Vitip1) =4n —4 +1i.

Case (ii) Whenn is odd
Fori<is<n-1
g(uivi) =2i—-1
g(uip1w;) = 2i

g(uix;)) =2(n—-1)+i
9iui+) =2(n+i—1)
gluujp) =4n —4 +i
glv;w;) =5n-5+i
g(qy;) =6(n—1)+i.

Therefore v _(0)=v,(1) When n =0(mod2) and

V,(0) +1=V, (1) whenn = 1(mod2), Thus DQs is a LCG.

e Example 3
Illustration of LCL of DQs is given in figure 4.

Fig 4

» Theorem 2.5:
Irregular triangular snake (IT,) admits L-Cordial
labelling.

Proof:

Let V(ITo)=fu;v;: 1<i<n,1<j<n-2},
E(Tn)={wiuir1, W), vjUuyyp 2 1 < ,j <n — 1} with
2n-2 and 3n-5 vertices and edges respectively.

Then f: E(ITn) = {1,2, ..., q} isas follows
Fori<i<n-1
f(u;upyq) = 2i—1,n=1(mod 2)
i,n=0(mod 2)
For 1<ij<n-2
f(uv)) =2n+i—3 foralln
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f(vjuiy2) = 21, El(_mOd 2)
2n—2—i,n=0(mod 2)

By the above labeling, it is clear that the vertex label
is distributed equally whenever n is odd or even. Hence 1T,
is L-Cordial graph.

e Example 4
LCL of ITsis given in below figure 5.

Fig 5

» Theorem 2.6:
Ki+Kin graph admits L-Cordial labeling.

Proof:
Let G = Ki+Kyp with V(G) = {x,y} U {w;/ 1 < j < n}
and E(G) ={xy, xwj,yw;/ j =12, ., N}
Define a bijection g: E(G) —» {1,2, ...,2n + 1} as follows
Fori1<j<n
flxy)=1
f(xw;) =2j
flyw;) =2n—-2j+3.

Thus the wvertex labeling is distributed as
V,(0)=V, (@) +1 for n odd andV,(0)=V,(1) for n even.

Hence Ki+Ki, is a LCG. Illustration of above labeling of
Ki+Ki5 is shown in figure 6.

Fig 6

» Theorem 2.7:
The generalized antiprism Anm is L-Cordial if
m>2, n>3.

Proof:

Consider G(V.E) = A . Let V(A )=(v! /1 <i<n,
1<j<m}and
E(AY )=/ v/ vlv/T v/t i<i<n-1, 1<

i i Vi+1
j<m-—1}

The labeling f: E(G) = {1,2, ...,3nm — 2n} defined as
follows:

Forj=1,2,....m
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iy (W ,n = 0(mod2)
f(vlv”)_{n(3m—3j+1), n = 1(mod2)
Fori=12,..,n,j=12,...m—1
n(3m —3j—1) +i,n = 1(mod2)
{2nm+nj—2n+i,n50(mod2)
Fori1<i<n-1,1<j<m

i jy_(3nm+i—-3nj ,n=1(mod2)
f(v/vin _{nj—n+i ,n = 0(mod2)
Fori<i<n—-1,1<j<m-1
f(vjvjﬂ z{n(3m—3j—2)+i,n51(mod2)

Pl mn+nj—n+i, n=0(@mod2)

j+1
fviv/™) =

Thus we have the wvertex distribution as
V, (0)=V, (1) +1,when is odd and V,(0)=V, (1) when n is

even ,hence it follows that Anm is L-Cordial graph.

e Example 5
Ilustration of LCL of Af and A53 is given in figure 7,

17 26

1
i

L4y 18

12
1
b

[
[

26 i 30

» Theorem 2.8:
P, OKy is L-Cordial .

Proof:

Consider a graph G = P, OK1 where G has 2n vertices
and 2n-ledges.Let
V(G)={x;y;,j = 1,2, ...,n} and E(G) = E1 U E, where
Ei={xjxj1/ 1<j<n-1}

IJISRT19JU676
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E={xjy;/j=12,..,n}
Define a bijectionf: E - {1,2, ...,2n — 1} as two cases

Case (i)

When n is even
f(xixin) =J, 1<j<n-1
fxy) =n+j-1,1<j<n

Case(ii)

When n is odd
flxix,) =1
fQx1y1) =2

f(xj+1xj+z)=2j+2,1 <js<n-2
f(xj+1yj+1) =2j+1,1<j<n-—-1.

Hence P, OK; is L-Cordial graph. Since it satisfies the
condition of LCL.

» Theorem 2.9:
The graph H, (n >3) is L-Cordial graph.

Proof :
Let G=(V,E) be the H, graph with the vertex set
V={u;,v;/1 < j < n} and the edge set

Ul 1, VjVjsq j=12,..,n

E= Un+1Un+1 , N — odd
2 2
un,,vz = even

Let f be a bijective function from f : E — g defined as
follows for j=1,2,...,n-1
f(ujuj+1) =2j
fvjvie) =2j+1
f (un_+1vn_+1> = 1,when n odd
2 2
f (ugﬂv% ) = 1,when n even.

Therefore the above labelling satisfies the condition of
L-Cordial labelling for all (n >3).Thus H, is L-Cordial
graph.

» Theorem 2.10:
The HnO K; ., is L-Cordial graph, for n >3,m >2.

Proof:

Consider G= HnO K, with V(G)={x;, y;,x;;, Vi ;/
1<i<n1<j<m} and E(C)={x;X;11,ViVis1/1 < I <
n—1}u {annynTn if nis odd ,x;Hy% if nis even} Uy
{xix;j, yiyij/1 <i<n,1<j<m}Then the graph H.O
Kim has 2n(1+m) vertices and 2n(m+1)-1 edges.

Define a bijective function f : E - {1,2,...,|E|} as
follows
Fori=1,2,...,n-1
f(xixipg) = 21
fyis) =20+ 1
Fori=1,2,...,n,j=1,2,....m
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flxixgj)=2n+2G-D+4(-1D+2m—-2)(i —1)

fiyij)=2n+1+2(G -1 +4( -1 +2m—-2)({
— 1)

f (Xn_+1yn_+1) = 1,when n odd

f (xgﬁy%) = 1, when n even.
Then it is easily observe that the above labeling

function satisfies the condition of L-Cordial labeling. Thus
Hn O K ,,, admits L-Cordial labeling.

e Example 6
LCL of Hs0 K; 5 shown in figure 9.

Fig 9

» Theorem 2.11:
Duplication of all edges of the H, (n >3). Graph
admits L-Cordial labeling.

Proof:

Let G be the graph obtained by duplicating all edges
of w;u;4,and v;v; by new vertices u;, v; for i=1,2,...,n-1
respectively. Let w be a new apex vertex obtained by
duplicating the edge Un+117n+1 n — odd (or) un Jon,m—

2

even. Then we observe that |V(G)| = 4n —1 and
|E(G)| = 6n — 3,we define a bijection g : E = {1,2, ..., q}
as follows

when n odd
g (un_+1‘l7n_+1) =1

2 2

g (un_+1 W) =2
2

g (vn_+1 W) =3.
2

when n even

g (ugHvQ) =1

2 2
g (ugﬂw) =2
g (vgw) = 3.
Fori=1,2,...,n-1

gluu) =2n+4i—-2
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gUiuip) = 2n + 4i
g(uiiyy) = 20+ 2
glvv) =2n+4i-1
gWiviy) =2n+4i+1
gwivi) =20+ 1.
From the above Ilabeling it is clear that
V, (0) =V, () +1for all (n >3).Thus duplication of Hn is L-

Cordial graph.

e Example7
L-Cordial labeling of duplication of edge of Hs is
explained in the figure 10.

Fig 10

» Theorem 2.12:
The Braid graph B(n) admits L-Cordial for all n.

Proof:

Consider G = B(n) as the Braid graph. Let
Uy, Uy, ..., Uybe the vertices of path B, and vy, v,, ..., v, be
the vertices of path B,’,Thus B(n) is a graph obtain by
joining j** vertex of P, with (j + 1) vertex of B, and jt*
vertex of B, with (j + 2)" vertex of P, with new edges.

Define L-Cordial labeling f: E - {1,2,...,4n — 5} as
follows
Fori<j<n-1
f(ujuj+1) =2n+2j—4
f(vjvjs1) =2n+2j—3
f(wve1) = J.
Fori<j<n-2
f(vjuj+2) = n+] -1

Thus for all n V,(0)=V,(@). Therefore B(n) is L-
Cordial graph.

e Example 8
LCL of B(5) is shown in below figure 11.
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Fig 11

» Theorem 2.13:
The graph Z- P, is L-Cordial for all n.

Proof:

Let V={u,v;;1<i<n and E =
{uiuiy1, Viviy, Vi, /i =1,2,...,n—1} be a graph G
with |V(G)| = 2n and |E(G)| = 3n — 3.

We define bijection f : E —{1,2,..,3n—3} as

follows
Fori=1,2,..,n—1
Flug,y) = { 3i — 2 ,whennodd

1+l 3i —1 ,whenn even
Ftting) = {3i —1,when n odd

tHHl 3i — 2, when neven
f(wviyz) =3iforalln

Hence the vertex label is distributed evenly for all n.

Therefore Z- P, admits LCL. Thus Z- P, is a L-Cordial
graph.
[ )

Example 9
[llustration of LCL of Z- P4 is given in figure 12.

Fig 12

» Theorem 2.14:
The duplication of every edge by a vertex in C, admits
L- Cordial labeling.

Proof:

Leta;,j = 1,2,..,n be the consecutive vertices of C,
.Let G be the graph obtained by duplication of all the edges
a,a,,asay, ..., a,a,by new vertices by, b,, ..., b,_1. b,

respectively. Then the labeling f : E(G) - {1,2,...,3n}
defined as follows
Foralln
Fori<j<n-1
_(3j —1,n = 0(mod2)
f(gaj:1) = {3]', n = 1(mod2)
3j, n = 0(mod?2)

f(bjaj+1) = {
flaa) =1;

3j —1,n = 1(mod2)
n —1,n = 0(mod2)
n, n = 1(mod2)

IJISRT19JU676
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3n, n = 0(mod?2)
3n—1,n = 1(mod2)

Clearly the above edge labeling is L-Cordial labeling.

Hence G isa LCL.

Example 10

L-Cordial labeling duplication of every edge by a

vertex C, is shown in figure 13

10

Fig 13
I1l. CONCLUSION

In this work we studied L-Cordial Labeling of some

standard and their related graphs.
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