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Let G = (V,E) be a (p, q)- graph. A Triangular divisor cordial labeling of a graph G with vertex
set V is a bijectionf : V = {Ty, T3, T3, ..., Tp} where T is the i" Triangular number such that if
each edge uv is assigned the label 1 if f(u) divides f(v) or f(v) divides f(u) and 0 otherwise, then
the number of edges labeled with 0 and the number of edges labeled with 1 differ by at most 1.If a
graph has a Triangular divisor cordial labeling, then it is called Triangular divisor cordial graph.
In this paper, we proved the standard graphs such as C, it),Kfn Fn®K L ,Co @K 1y, Py, By nare
Triangular divisor cordial graphs.
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INTRODUCTION

By a graph, we mean a finite, undirected graph without loops
and multiples edges, for terms not defined here, we refer to
Harary (1972). In a labeling of a particular type, the vertices
are assigned values from a given set, the edges have a
prescribed induced labeling must satisfy certain properties. An
excellent reference on this subject is the survey by Gallian
(2009). Two of the most important types of labeling are called
graceful and harmonious, Graceful labeling were introduced
independently by Rosa (1967) in 1966 and Golombo (1972) in
1972, while harmonious labeling were first studied by Graham
and Sloane (1980). A third important type of labeling which
contains aspects of both of the other two, is called cordial and
was introduced by Cahit (1990). Whereas the label of an edge
uv for graceful and harmonious labeling is given respectively
by [f(w)—fWw)| and f(u)+ f(v)(moduloq), cordial
labeling use only labels 0 and 1 and the induced label f(u) +
f()(modulo2), which is of course equals [f(u) — f(v)].
Because arithmetic modulo 2 is an integral part of computer
science, cordial labeling have close connections with that
field. More precisely, cordialgraphs are defined as follows.
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Definition 1.1

Let G = (V,E) be an(p,q)- graph, let f:V — {0,1} and for
each edge uv,assign the label [f(u) — f(v)|. f is called a
cordial labeling if the number of vertices labeled 0 and the
number of vertices labeled 1 differ by at most 1 and the
number of edges labeled 0 and the number of edges labeled 1
differ by at most 1. A graph is called cordial if it has a cordial
labeling.

Definition 1.2

Let f be a function from the vertices of a graph Gto {0,1}and
for each edge uv assign the label|f (u) — f(v)|. The function
f is called a cordial labeling of G if |v;(0) — vy (1)|.

Definition 1.3

Let G = (V,E) be an (p, q)- graph. A mappingf:V — {0,1} is
called binary vertex labeling of G and f(v) is called the label
of the vertex v of G under f. For an edgee = uv, the induced
edge labelingf*: E(G) —» {0,1} is given by f*(e) =
|f (w) — f(v)|.Let v£(0), vf(1) be the number of vertices of G
having labels 0 and 1 respectively under f and e;(0), ef(1) be
the number of edges having labels 0 and 1 respectively
underf .
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Graph labeling (Gallian, 2009) is a strong communication
between number theory (David M. Burton, 1980) and structure
of graphs (6). By combining the triangular number and
divisibility concept in Number Theory and cordial labeling
concept in graph labeling, we introduce a new concept called
Triangular divisor cordial labeling. In this paper, we proved
the standard graphs such as wheel(W,), K,,, © u,(K;), and
Subdivision of bistar (< Byn:iw >), Fan (P, @ K;) are
Triangular divisor cordial graphs. First we give the some
concepts in Number Theory (Harary, 1972).

Definition 1.4

Let a and b be two integers. If a divides b means that there is a
positive integer k such that b=ka. It is denoted by a/b. If a does
not divide b, then we denote a t b

Definition 1.5

The triangular number can be defined by
n+1
T, = ( 9 )n =1

this generates the infinite sequence of integers beginning
1,3,6,10,15,21,28,36,45,55,66,78.,91, ....

Main Results

Varatharajan, Navaneethakrishnan and Nagarajan (2011),
introduced the notion of Divisor Cordial Labeling.

Definition 2.1

Let G = (V,E) be a simple graph andf : V = {1,2,3,....,|V|}
be a bijection. For each edgeuv, assign the label 1 if
eitherf (w)/f (v) orf(v)/f(uw) and the label 0 if f(u) 7#
f(v).fis called a divisor cordial labeling |ef ) - ef(1)| <1
A graph with a divisor cordial labeling is called a divisor
cordial graph (Varatharajan et al, 2011). Sridevi,
Navaneethakrishnan introduced the notion of Fibonacci
Divisor Cordial Labeling.

Definition 2.2

LetG = (V,E)be a simple (p,q)- graph and f:V -
{F,,F,,F;, ...,E,} where F; is the i*" Fibonacci number, be a
bijection.For each edge uw, assign the label 1 if eitherf (u)/
f() orf(v)/f(w) and the label 0 iff (u) t f(v).fis called a
Fibonacci divisor cordial labeling |ef(0) - ef(1)| <1 A
graph with a Fibonacci divisor cordial labeling is called a
Fibonacci divisor cordial graph [9].

These definitions motivate us to define a new type of cordial
labeling called Triangular divisor cordial labeling as follows.

Definition 2.3
LetG=(V,E)be a simple (p,q)- graph and f:V —

{T1,T;,Ts, ..., T,} where T is the i" Triangular number, be a
bijection.For each edge uw, assign the label 1 if eitherf (u)/

f() orf(v)/f(u) and the label 0 otherwise. f is called a
Triangular divisor cordial labeling |ef(0) —ef(1)| <1 A
graph with a Triangular divisor cordial labeling is called a
Triangular divisor cordial graph.

Theorem: 2.4

Given a positive integer n, there is a Triangular divisor cordial
graph G which has n vertices.

Proof
Define f:V(G) = {Ty, Ty,.....T,}
Case: 1

nis even

.. n .
Construct a path containing St 2 vertices vy, vz,....,v§ 2

which are labeled as Ty, T,,....,Tn, respectively. It is observed
2
that f(vle) = 1 = f(172173) al’ld

n
fwiviy1) =0 where3 <i< §+ 1

Attach g— 2 vertics vn ,--.Upwithv;and they are

2
labelled as Tn ., Tn,,,....,T, respectively. It is observed that
2 2
fnr) =1

Whereg-i-SSiSn

+3’ 17§+4

Then we have ef(0) = g— 1

n
Therefore,|ef(0) - ef(l)l <1
Hence, the graph G is Triangular divisor cordial graph.

Case: 2

nis odd

Construct a path containing E] + 2 vertices vy, Vs,.. ..,v[ﬂl ‘2
2

which are labeled as Tl,TZ,....,T[n] .o respectively.It is

observed that f(v,v;) =1=f(v,v3) and f(vv;4q) =
0 where3<is<[f+1

n . .
Attach 7= 3 vertics U[§]+3,U[§]+4,~---,Vn with v; and they are
labelled as TE] +37 TE] 440> In TESpECtively. It is observed that

frv) =1

where E]+3Si£n

Then we have ef(0) = E] -1

e =[5] -1
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Therefore, |ef(0) — ef(1)| <1
Hence, the graph G is Triangular divisor cordial graph.

Theorem: 2.5
The graph C, it) is Triangular divisor cordial graph.
Proof:

Let V(Cf)) =fui=uwl=..=ujufu:1<i<t2<j<

4}

AndE(CP) = {ulul, 1 <j <3} ufulub:1 <i< e}
Then |V(cP)| =3t +1and |E(cP)| = 4t

Define f:V(G) — {Ty, Ty,.....,T3:41} by

1<i<t
i=1,2<i<4
i=22<i<4
3<i<t2<i<4

f(ui) =T,
f(ujl) = Tyj-2
f(w) = Toja,
f(ujl) = T3i4j-3

Then we have ef(0) =2t

Therefore,lef(O) - ef(1)| <1
Hence, The graph C it) is Triangular divisor cordial graph.

Theorem: 2.6

The graph G = K",
n= 2.

is triangular divisor cordial graph if

Proof:

Let (V1,V;) be the bipartition of K;, where

{uo} and V, = {uy,u,,....,u,} and

Vl =
V1, Vy,....,U, be the pendant vertices joined with uq, u,,....,u,
respectively and

EG) ={uqui:1<i<n}u{yv:1<i<n}

Then |V(G)|=2n+1 and |E(G)|=2n

Deﬁne f: V(G) g {Tlﬁ Tz,....,T2n+1} by

fug) =T,

fw) =Tisq, =12

f(ui)=T2i, 3SlSn

fw) =T,

fW) =Th41, 2<i<n

Then we have, e;(0) =n
es(1)=n

Therefore,|ef(0) - ef(1)| <1
Hence, the graph G = K{',, is triangular divisor cordial graph
ifn > 2.

Theorem: 2.7

The graph G = F,®K;", is triangular divisor cordial graph for
all m and n.

Proof:

Let V(G)=UUV whereU = {ug, uy, us,....,u,,} be the
vertices set of F,,, and Let V = (V;, V)

be the bipartition of Ki, ,where V; ={v =us}and V, =
{vi,vq,....,1,} and Let wy, w,,....,w,, be the pendant vertices
and joined these vertices with vy, v,,....,5, respectively and
E(G) ={uuj:1<i<m-1}U{ugu;:1<i<m}
Ufygrpl<i<nju{yw;:l1<i<n}

Sothat [V(G)| =2m+n+land |[E(G)|=2m+2n—-1

Deﬁne f: V(G) - {Tll T2'~'~-7Tm+2n+1} by

f(uo) = T1

fu) = Tis, 1<i<m
f(vl) = Tz

f(vz) = T3

f(w) = T 3<i<n
f(Wl) =T,

fwy) =Ts

fw) = Tpiaisrs 3<i<n

Then we have, e;(0) =m+n-—1

es(l)=m+n
Therefore,|ef(0) — ef(l)l <1

Hence, the graph G = F,, @K, is triangular divisor cordial
graph for all m and n.

Theorem: 2.8

The graph ¢ = C, @K, ,, is triangular divisor cordial graph if
n>4and m=n—3,n—4,n—>5.

Proof:

Let V(G) = U UV where U = {uy,uy,,....,u,} be the vertices
set of C, and V = {vy, v,,....,u,} be the vertex set of K; ,.

EG) ={uyv:1<i<m}

Define f:V(G) = {Ty, Ts,.....,Tnsn} by

fu) =T,

f(ui) = Ti+1' i= 2,3,4
fu) =Thia 5<isn
fv) =T,

f(vi) =Tn+ir 2<ism
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Case: 1

m=n-—3
es(1)=n-1
ef(0) =n-—2

Therefore, |ef(0) - ef(1)| <1

Case: 2

m=n—4
ef(1)=n-2
ef(0) =n-2

Therefore, |ef(0) - ef(1)| <1

Case: 3

m=n-—>5
ef(1)=n-3
ef(0) =n-—-2

Therefore,|ef(0) - ef(1)| <1

Hence, The graph G = C, @K, ,, is triangular divisor cordial
graphifn >4 and m=n—-3,n—4,n—>5.

Theorem: 2.9

The graph G = P, is triangular divisor cordial graphif
m =4.

Proof:
LetV(G) = {u,v,u;,v;w;: 1 <i <nj}
E@G)={uupl<is<ntu{yvgl<is<n}

U{fviwpl<isnlu{vw;:1<i<n}

Define f:V(G) — {Ty, Ty,.....,T3n42} by

fw =T,
fw) =T,
f(ui)=T3L-, 1<i<n
fW)=Ts541, 1=<i<n
fw) =Ts4,, 1<is<n
Then we have, e;(0) = 2n
er(1) =2n

Therefore, |ef(0) - ef(1)| <1

Hence, The graph G = P, ,, is triangular divisor cordial graph.

Theorem: 2.10

The graph G = B,, ,, is triangular divisor cordial graph.
Proof:

Let u and v be the center vertices of B, ,,

Let uq,uy,....,u, and vy, V,,....,U, be the pendant vertices
attached to the vertex u and v respectively.

Define f:V(G) = {Ty, Ts,.....,Tons2} by

f(w) = Tyand f(v) is not divisible by f(v,), f(v2),..... f (V)

flu) =T,
f(uz) = T3
fw) =Thy, 3<i<n

and assign remaining triangular number to the vertices

f@), fW).... f (0)

e(0) =n
er()=n+1

Then we have,

Therefore,|ef(0) - ef(1)| <1
Hence, The graph G = B, ,, is triangular divisor cordial graph.
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