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Abstract- Let G = (V,E) be a simple graph with p vertices and
q edges. G is said to have Triangular cordial labeling if there
is injective map f : V(G) = { 1,2,3,...., Tp } such that for
every edge uv, the induced edge £~ is defined as follows

1 if flw) + flv) isa
trioangular number
0 if flu) + flv) isnot a

triongular number

Frluw) =

With condition that |'3f{m _Sf'ilﬂ =1 \yhere,

es(0)is the number of edges with label 0 and er(1) s the
number of edges with label 1. If G admits Triangular cordial
labeling then G is called a Triangular cordial graph.

In this chapter we identified the graphs Path - Py star - Kin ,

Cycle - Cn, Subdivided star
< Kinipn >are Triangular cordial graphs.

Keywords- Triangular cordial
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I. INTRODUCTION
A graph G is a finite non-empty set of objects called
vertices together with a set of unordered pairs of distinct
vertices of G called edges. The vertex set and the edge set of
G are denoted by V(G) and E(G) respectively.
The concept of cordial labeling introduced by Cahit
[1] and proved certain results in cordial labeling in [2]. It
motivated us to define triangular cordial labeling.
Il. PRELIMINARIES
Definition : 2.1

A Triangular number counts objects arranged in an
equilateral triangle.
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The ﬂmTrianguIar number is the number of dots in
the triangular arrangement With n dots on a side, and is equal
to the sum of the n natural numbers from 1 to n.

=L = (ne1) /2
Definition : 2.2

Let G = (V,E) be a simple graph with p vertices and
g edges. G is said to have Triangular cordial labeling if there
is injective map

f:V(G) = { 12.3,..... 77 } such that for every edge uv, the
induced edge £~ is defined as follows

1 if fad + ) is a
triangular number
0 if flad + fFlv) ismot a

triangular number

Frlur) =

With condition that |9,r":m _g.r":l]' =1 \where |
e (@) is the number of edges with label 0 and &F (1) is the
number of edges with label 1. If G admits Triangular cordial
labeling then G s called a Triangular cordial graph.

Definition : 2.3

Path is a graph whose vertices can be listed in the

order (Y-l Uz --Un) gych that the edges are {Ui»Yissl
wherei =123, ..n—1

Definition : 2.4

A star in is a tree with one internal vertex and n
edges.

Definition : 2.5
A closed path is called a cycle and a cycle of length n

is denoted by Cr-
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Definition : 2.6

A Subdivided graph is obtained by replacing every
edge of & by 2. It is denoted by S(G).

Definition : 2.7

Subdivided star is a graph with one internal vertex

and 2n edges . It is denoted by = Kini?t =

I11. MAIN RESULT

THEOREM 3.1

Path = is a Triangular cordial graph.

Proof:

Let G = be a graph.

Let V(G) = {1, Yz, ..., Un}

Let E(G) = { (Mi, %i+1):1= T = M1}
Then [V (&)l = nand [EC(E) =n-1

Case (i)

Suppose n is even, n = 2k (say)

Letf: V(G) = {1,2,3,....., 12k} be defined as follows:
f('uj.:] =T

IT[ —flu; ) 2 =<i=k+1
fud = T — flu; o) +1.k+2 €0 = 2k

The induced edge labels are given below

Forl =t =k

fi) + fien) = f) + Tior — flud = Ty
fresuivd =1,

f(Ui+2) + (2 + 2) =

fMr+1) + Tewa — flug, ) + 1=

Tivz41

f-(uk+1uk+::] = 0.

For k+2 =i 22k—1

f(ui) + ftis1) = fid + Tren — flud +1 =
T[+ 1+1
(not a triangular number)
framia)=o.
Case (ii)
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Suppose nis odd, n = 2k+1 (say)
Letf:V(G) ™ {1,2,3,....., Tak 41 } be defined as follows:

f(‘u,_:]:T,_
[ I —flu; ) . 2=i<=k+1
fuid = T —flu;_ ) +1.k+2 =i = 2k+1

The induced edge labels are given below

Forl=i=k

fud + f(dien) = fUD + Tiar — fld = Tiyy
Frsied =1,

f(ti + 1) + f(Ui+2) = f(Uk + 1) +

Tisz — F(uii+1.:]+1: Tisz41

f-(uii+1.uii+::] =0.
Fork+2 = i 52.&:7
TL'+1._ H:ul:l +1=
TI:+I|.+1

f(ui) + f(Uise) = fue) +
(not a triangular number)

f'(ﬂiﬂn 1l=o.
It is observed that,
¥ (0) = k-1 and 5 (1) =k, if n is even.
f(0)=kand % (1) =k , if nis odd.
Clearly, |E"',r' (0) - E"'f{u' =1
Then f is a Triangular cordial labeling.
Hence , the Path F is a Triangular cordial graph.

Example 3.2

Py

=

THEOREM 3.3

The star F1n is a Triangular cordial graph.
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Proof:

Let G =Finpea graph where ,
V(G) = {M1, Yz ..., Un-V} and
EG)={(v,%):1= I =m
Then V(G = + 1 and [ECE) =

Case(i)

Suppose when n is even, n = 2k (say)

Define f: V(G) = {1,2,3,....., T2} as follows:
fv)="Tx

[ Tie.-1ll=i=zk

f(”fj - ITL-H_ L k+lsi=s2k

The induced edge labels are,

Forl=i=k

f(ui) + fw) =T, ,-1+T =

Ty —1+

e =1

Forl{'l'liifﬂzk’

f(ui) + flw) =T,y + T =Ty + 1

(not a triangular number)

frev) = o,
Case(ii)

Suppose when n is odd, n = 2k + 1 (say)

Define f: V(G) ~ {1,2,3,....., 2k + 1} as follows:

fivy= T
—IT;:-'-i_I Jlilik
f(ul:]_ T,, . k+1=<i<2k+1

The induced edge labels are given below
Forl=it=k
f(ul-:] +flov) =T,.,-1+4+T, =
iei-1+4

frea) =1,
Fork+1=1i=2k+1
f(ui) +flw) =T,y + T1=Tiyy +1
(not a triangular number)
o) =,
It is observed that,
f(0) = kand & (1) = k ,ifniseven.
f7(0) =k + 1 and & (1) =k, if nis odd.
Clearly, e @) —er ()| = 1.
Then f is a Triangular cordial labeling.

Hence , the star Kin
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is a Triangular cordial graph.
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Example 3.4
Kie
1
2 ] 9 15 21 28
Ki7
1= T;. +1 1
2 5 3 15 21 28 36
THEOREM 3.5
The Cycle Cnisa Triangular Cordial graph.
Proof:
LetG= Cnbea graph where,
Let V(G] = {uy Uz Uz Hnland
E(':'_i'!:]= ‘[(u[,u[+1) : 1
1=Ti,y = i =
n—13} U { (g uy
)}

Then W6l = nand E(6)| = n
Case (i)

Suppose n is even, n = 2k (say)
Letf: V(G) ™ {1,2,3,....., [zx } be defined as follows:

f(’u,_:]:T,_
I T —flu;_y) . 2=i=sk+1
fud="'Tr - flu;_ )+ 1. k+2 =i 2k—-1
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f(tn) = fuz) = Tow —fluge ) + 7 50 that
0< 7 =2 gnd Tar — flug ) +7+ 1 and T + 7
are not triangular numbers ----------- Q
Then the induced edge labels are given below
Forl =1 =k
fd + f(Mie ) = fEd + Tiay — flud = Tiypy
freaie =1
f(e+1) +
TL‘+: -
(not a triangular number)
f-(uk+1uﬁ+:] =0

Fork+2 =i < 2k-2

f(Uk+2) = f(le+1) +
l:1::?-'[?;'+1.:] + 1= 1"Fc+:+:|_

fud o+ fMiedd = fEd+ Tier — flugd + 1
T;:+1 +1
(not a triangular number)
frsid=o
f(Uzk - 1) + f(“:icj = f(Uzk - 1) +

Ty — F{“:ic—L:]""’":T:ic+r

(not a triangular number ,as per the choice of rin (1))
f-(’“:k —1lUzx) = o

f(Mzx) + f(u) = Top — fluge_ ) + v + Ty

Ty — fluge 1) 47 +1

(not a triangular number ,as per the choice of rin (1))

f-(“:ic“ﬂ =0
Case (ii)

Suppose nis odd, n = 2k + 1 (say)
Letf:V(G) = {1,2,3......, [z + 1 } be defined as follows:
f(’“ﬂ: Ty
Iﬁ—f{ui_lj 2=
fad= T — flu;_ ) + 1. k+2
f(Un) = fMam+)= Tmesr — flug) + 7 5o that 0
<r =2 gnd Tawss — fluge) + v+ 1 gng Top ey + 7

are not triangular numbers --------- 2
Then the induced edge labels are given below
Forl=i=k
fd + f(dien) = fU) + Tiwy — flugd = Ty
freativd =1
f(Mi + 1) + f(l +2) = f(lx+ 1) +
Tiva — l:f‘-:'1-'fic+1.:]"'-]-: Tiva 41

(not a triangular number)
f-(“ic+1“i-+::|:o

Fork+2 =i = 2-&:—1’

f(ui+1:]: I‘;:+j__ﬁiu|::]+1:

1WL'+:I.+:I_

f(ui) + f(ui) +
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(not a triangular number)
f'(ﬂiﬂn 1d=o0
f(Mzi) + f(Mzi+1) = f(u:k:] + Doy — flug)
7= Tty
(not a triangular number ,as per the choice of r in
)
f-(“:ic“:ic +1)=0
f(Mak + 1)+ f(’“lj = T er—flug) +r + T
S ﬁl:"'-I:Fc:]‘|'r +1
(not atriangular number ,as per the choice of r in(2))
f'(ﬂ:;; +1%1) =0
It is observed that
fF(0)=kand % (1)=k ,ifniseven.
fF(0)=k+1land % (1) =k ,ifnisodd.
Clearly, e (0) —er ()] =1,
Then f is a Triangular cordial labeling.
Hence , the Cycle Crisa Triangular cordial graph.

Example 3.6
i) Cq (r=1)
1
12 2
10 ‘ 4
&
ClB (r:2)
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a1 1

e
o2 @ o

Cis (r=2)

o PR
26 16
20
7 (r=1)
1
/ 2
17 .
12 . . A
10 &— @ ¢
THEOREM 3.7

The subdivided star = EKinipn > isa Triangular cordial

graph.
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Proof:

LetG = = Kinin > peagraph.
Let V(G) = {®us ¥z, . Un¥s ¥z T}
LetE(G) = {(u, %) , (¥o¥i) 11 = L =1}
Then V(&) = 2n+ 1and IECE = 2n
Define f: V(G) ~ {1,2,3,.....,Tzn+1 } as follows:

fuy = I
f(ui:] =Ty =1, forl = i = n
f(“i:] = Topey — fluy) + 1, forl = i = n
The induced edge labels ar given below
Forl=i=mn

f(
u) + flugd =T+ Ty —1=14T,, - 1=
Tivs
fruu) =1
fud +FW) = ) + Tppyy — flu) +1 =
Tinas + 1

(not a triangular number)
ffeavd =0
It is observed as,
f(0)=nand % (1) =n
Clearly, e (0) —er ()| =1,
Then f is a Triangular cordial labeling.

Hence , the subdivided star = Ktamn> isa Triangular cordial
graph.

Example 3.8
< KL4:4 >
1
2 /
9
3 14
35 32 28 33
< 'KLE-:S >

www.ijsart.com



IJSART - Volume 5 Issue 12 -DECEMBER 2019

54 51
47 42 6

IV. CONCLUSION

We have introduced here new idea of Triangular

cordial labeling. This will add a new dimension to the research
work in graph labeling on various numbers. Here we have
shown four standard graphs are Triangular cordial graphs.
Examples are provided at the end of each theorem for wider
grasping of the pattern of labeling defined in each theorem.

V. ACKNOWLEDGEMENT

We offer our sincere thanks to the referee for the

valuable suggestion for revision of the paper.

[1]

[2]
[3]
[4]

REFERENCES

Cahit.l, Cordial graphs : A Weaker version of graceful
and harmonious  graphs,  Arts  combinatorial,
23(1987),201-207.

Cahit.l, on cordial and 3-equitable labeling of graph,
Utilitas Math, 370(1990),189-198

Gallion J.A,A Dynamic Survey of Graph Labelling, The
Electroni Journal of Combinatoics,6(2001)#DS6

Harry.F  Graph theory, Adadiso-Wesley Publishing
Company inc, USA,1969

Page | 86

ISSN [ONLINE]: 2395-1052

www.ijsart.com



