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Abstract

In this paper we introduce the concept of product integer cordial labeling. Let G(V, E) be a simple connected graph with
p vertices. Let the injective mapping f: V - {1, 2, . . ., p} induce an edge labeling f* on E such that f*(uv) =1 or 0 according as
f(u)f(v) even or odd respectively. Let ef(i) = number of edges labeled with i, where i =0 or 1. We call f a product integer cordial if
les(0) — ex(1)| < 1. A graph G is called product integer cordial if it admits a product integer cordial labeling. We also investigate the
product integer cordial labeling of some graphs.
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1. Introduction:
We consider finite, undirected and simple graphs G with vertex set V(G) and Edge set E(G).

The concept of cordial labeling originated from 1. Cahit [1, 2] in 1987 as a weaker version of graceful and harmonious
graphs and was based on {0, 1} binary labeling of vertices. For a deeper insight on cordial labeling one may refer to [1 - 13].The
concept of I-cordial labeling was introduced by T. Nicholas and P. Maya [14].

Let f be an injective map from V to [_7” , 2]* or [_2—1’ , S] as p is even or odd respectively, such that f(u) + f(v) # 0. Let f

induce an edge labeling f*: E— {0, 1} where f*(uv) = 1 if f(u) + f(v) > 0 and f*(uv) = 0 otherwise. We call f an I-cordial labeling
of a graph G(V, E) if |es(0) — ef(1)| < 1, where ef(i) = number of edges labeled with i, where i = 0 or 1. The graph G is called I-
cordial if it admits an I-cordial labeling. [14]

In this paper, we introduce the concept of product integer cordial labeling.

Let G = (V, E) be a simple connected graph with p vertices. Let an injective mapping f: V - {1, 2, .. ., p} induce an
edge labeling f* on E such that f*(uv) = 1 or 0 according as f(u)f(v) even or odd respectively. Let e(i) = number of edges labeled
with i, where i = 0 or 1. We call f a product integer cordial labeling if |ef(0) — es(1)] < 1. A graph G is called product integer
cordial if it admits a product integer cordial labeling.

In this paper we introduce the concept of a new variant of cordial labeling, namely, product integer cordial labeling and
investigate it for some graphs.

2. Main results:
Definition 2.1:

Let G = (V, E) be a simple connected graph with p vertices. Let the injective mapping f: V — {1, 2, ..., p} induce an edge
labeling f* on E such that f*(uv) = 1 or 0 according as f(u) f(v) is even or odd respectively. Let e«(i) = number of edges labeled
with i, where i = 0 or 1. We call f a product integer cordial if |es(0) — ex(1)| < 1. A graph G is called product integer cordial if it
admits a product integer cordial labeling.

Theorem 2.2: The cycle C, is product integer cordial if and only if n is odd.

Proof: Let vy, v2,...,vn be the vertices of C,.
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Case (i) nis even.

. 21—1fori=1,2,...,§,
Definef: V- {1,2, ....n} as f(v;) =
{ ; ) 2i—nfori=2+1,...,n.

Hence f* (vivis) =0; fori=1,2..., (g_ 1)

* (Vivie) = 1; fori = g (n-1)

f* (Vavy) = 1.

Hence - + L edges receive label 1 and - — 1 edges receive label 0, which imply
ler (1) —ef (0)| = 2.

In fact any other labeling f would yield |er (1) — ef (0)| > 2.

Hence C, is not product integer cordial when n is even.

n+1

( ) Zi—l, fori=1,2, ...,T,
Case (ii) nis odd.f(v;) =
' 2i—(n+ 1), fori=nzﬁ,...,n.

0, fori=1,2, ..., “%

n+1

Then f*(vivis1) =
1, fori=—, ..., n—1.
2
f*(vava) =1

Hence "7_1 edges receive label 0 and n7+1 edges receive label 1, which imply [er (1)—€: (0)|

Hence C, is product integer cordial graph iff n is odd.

V;. 1

o
Vs 3
Vi Vi

2 5
Product integer
cordial labeling of Cs

Theorem 2.3: The complete bipartite graph Km,n, n > m, is product integer cordial iff m
Case(i) n is even.

LetV=UuUWwhere U={ui}, W={wi, ..., Wn};niseven.

Thenp=n+1,q=n

Let f: V—={1, 2,..., n+1} be the function defined as follows:

f(u) = 1;

=1

=1
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f 2i+1;i=12..32
wi) =
(w) 2i-n;i = §+1,...,n.

Hence g edges receive even labels and g edges odd labels.
Hence |er (1) — er (0)| = 0.
Hence K, is product integer cordial when m = 1 and n is even.

Product integer cordial
labeling of K 4

Case (ii) nis odd.

Define f: V ={1, 2, ..., n + 1} as follows:

2i + 1 fori = 1,2, ("2;”
flwi) =

2i- (n- 1) fori = (nle)’ . g

and f(uz) = 1.
_ . _ (n-1)
Hence f* (uswi) =0, fori=1, 2, ..., Ay

e uw) =1, fori= 2

. -1 - +1 .
That is, nT edges receive odd labels and nT edges receive even labels.

Hence |ef(1) — ex(0)| < 1.
Hence Km,nis product integer cordial where n is odd and m = 1.

From both cases Km,n is product integer cordial for any nand m = 1.
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Product integer cordial
labeling of Ky, s

Case (iii): m>2;n>m.
Let V= AU B, where |A|=m, |B|=n.

If there exists a product integer cordial labeling f then for the least possible assignment, f must assign odd labels to the m vertices
=~ odd labels for the edges.

2

of the partite set A. In this case f would induce m(

m(n—m)
2

Therefore (mn - ) edges receive even labels.

That is e¢(1) = w; er(0) = @

Therefore the difference between even and odd labels = |e+(0) — ex(1)|

m(n+m) m(n-m)
===

=m?>1
which is a contradiction.
Hence K, n is product integer cordial graph iff m = 1.
Corollary 2.4: Star graph is product integer cordial for all n.
Theorem 2.5: Path P, is product integer cordial for any n.
Case (i) nis even.
Let G be a graph with n vertices, n is even, hence g =n— 1.
Definef: V (G) - {1,2,3, ...,n} by

2i-1; fori = 1,2, g
f(vi) =

2i — n; fori = §+1, ..., N

Then f* (vivin) = 0; fori=1,2, ..., >~ land f(vivi)) = 1; fori= =, .., n-1.

2

Hence g— 1 edges receive odd labels and 2 edges receive even labels.

This implies |ef(1) — e#(0)| < 1. Hence Py, is product integer cordial when n is even.
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1 3 5 7 2 4 5] 8

Product integer cordial labeling of P

Case (ii): nis odd.
Define f: V (G) — {1, 2, ...,n} by

(n+1)

2i-1;i = 1,2, ..., 5
f(vi) =
2i- (n+ 1);i = (leﬂ’ ...,

’

Then the induced function f* is obtained as

. -1
0;i=1,2, "T
F(Vivie) = el
lzT, ...,Tl—l.

’

-1 . -1 o
Hence “T edges receive even labels and HT edges receive odd labels.

Hence P, is product integer cordial when n is odd.

Vi V2 Vs Vs Vs Vs | Vg Vs
> * L 2 - L 2 . 2 s . 2 *
1 3 5 7 9 2 4 6 8

Product integer cordial labeling of Ps

Theorem 2.6: Friendship graph Cs® is product integer cordial for all t.
Proof:
Case (i) :tis odd.
The graph C3®has 2t +1 vertices and 3t edges. Let w be the apex vertex.
Define f: V- {1, 2, ..., 2t+1} by

o 2i-1;i=12 ...t
fvi) = {Zi—Zt;i = t+1,..,2t

f(w) = 1.
Then f*(wv;)) = 0;ifi=1,2,...,t
f*(wvi) = 1; ifi = t+1,... 2t and f(w) = 1.

0;i=13,....,.t—=2
* /. = ) ) ) ) )
Also F*(vivin) {1; i=tt+2 ...,02t—-1).
Then 3t2—_1 edges receive odd labels and 3t2—+1edges receive even labels.

Hence |es(0) —ex(1)| < 1.

Hence C3®is product integer cordial graph when t is odd.
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Case (ii): tis even.
Letf(w)=1
Define f: V- {1, 2, ..., 2t} by

_f 2i+1;i=12 ...t
f(VI)_ {Zi—Zt;i =t+1, ...,2t

Then the induced function f* as follows:

0;i=1,2,---;tl
(Vivie) = {1. i=t+1, ...2t
0;i=13 ...,t—1,

*(\/:\/; =
and f*(vivis1) {1; i=t+1,t+3,...,2t—1.

Thus, e(0) = % and ef(1) = “2—‘2

Hence |er(0) - ef(1)| = 1.

Hence C3®is product integer cordial graph for all t.

Productinteger cordial labeling of F;and Fs

References:

[1] 1.Cahit, (1987) Cordial graphs, A weaker version of graceful and harmonious graphs, Ars Combinatoria, Vol. 23, pp
201-208.

[2] I. Cahit, (1996) H-Cordial Graphs, Bull. Inst. Combin. Appl. ; 18 87-101.
[3] J.A. Gallian, (2000) A dynamic survey of graph labeling, Electron.J.Combin.5 1-79.

[4] Y.S.Ho, S.M. Lee, S.S. Shee, (1990) Cordial labeling of the Cartesian product and composition of graphs, Ars
Combin. 29 169-180.

[5]1 VY.S. Ho, S.M. Lee, S.S. Shee, (1989) Cordial labeling of unicyclic graphs and generalized Peterson graphs, Congr.
Numer. 68109-122.

[6] M. Hovey, (1991) A-Cordial Graphs, Discrete Math. (3), pp 183-194.
[71 F. Harary, (1972) Graph Theory, Addison- Wesly, Reading Mass.

[8] W.  W.Kirchherr, (1993) NEPS Operations on Cordial graphs, Discrete Math. 115
201-209.

JETIR1811022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 137


http://www.jetir.org/

© 2018 JETIR November 2018, Volume 5, Issue 11 www.jetir.org (ISSN-2349-5162)

[9] W.W.Kirchherr, (1991) On the cordiality of certain specific graphs, Ars Combin. 31
127 - 138.

[10] W. W. Kirchherr, (1991) Algebraic approaches to cordial labeling, Graph Theory, Combinatorics Algorithms and
applications, Y. Alavi, et. al. (Eds.) SIAM, Philadelphia, PA, , pp 294 —299.

[11] S.Kuo, G.J. Chang, Y.H.H. Kwong, (1997) Cordial labeling of mK,,, Discrete Math. 169

1- 3.
[12] S. M. Lee, A. Liu, (1991) A construction of cordial graphs from smaller cordial graphs, Ars Combin. 32 209-214.
[13] Y. H. Lee, H. M. Lee, G. J. Chang, (1992) Cordial labeling of graphs, Chinese J. Math 20 263 — 273.

[14] T. Nicholas and P. Maya, (2016) Some results on I-cordial graph, Int. J. of Sci. and Res.
(NSR) ISSN  (Online):  2319-7064  I.F.(2015): 6.391, Vol. 5 Issue 12, December 2016.
(2015): 78-96.

JETIR1811022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 138


http://www.jetir.org/

