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Abstract

A graph G with p vertices and ¢ edges is called a 2-Odd graph if the vertices of G can be
labelled with integers (necessarily distinct) such that any two vertices that are adjacent will
have their modulus difference of their labels as either exactly 2 or an odd integer. In this paper
we study on comb graph P, ® K; and its M-joins, comb graph P, ® K9 and its M-Joins,
armed crown graph C3 © P, and its M-joins, human chain graph HC,, 3(p, ¢) and proved that

they are 2-odd graph and in further we study some characteristics of these graphs and their
labelling schema.

1. Introduction

The study of labelling of vertices and edges of a finite graph plays a
significant role and development of the subject graph theory. A dynamic
study on different labelling techniques is discussed by J. A. Gallian [1]. In
the study of labelling process prime distance graphs introduced by Eggleton,
Erdos and Skilton in [2, 3] looks more significant which states that for any

set D of positive integers the distance graph Z(D) as the graph with vertex
set Z and an edge between integers x and y if an only if |x —y| e D. The

prime distance graph Z(P) is the distance graph with D = P, the set of all
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1358 S. SRIRAM and K. THIRUSANGU

primes. Further study on prime distance graph 2-odd graph was carried out
in various papers [4] [5] [6] [7] and we have taken those papers as our

literature survey and have studied on Comb graph P, ® K; and its M-Joins,
Comb graph P, ® Ky and its M-Joins, P, ® C3 graph and its M-Joins,
Armed Crown graph C3®P, and its M-Joins, Human Chain graph
HCny3(p, q) and proved that they are 2-Odd graph and further study some

characteristics of these graphs and their labelling schema.
2. Preliminaries

Definition 2.1. A graph G is called a prime distance graph if there

exists a one to one labelling of its vertices f : V(G) — Z such that for every
two adjacent vertices in G which induces an edge labelling with the condition
that for all x, y € V(G), adjacent vertices we have the induced edge labeling
f*(xy) = | f(x) - f(y)| = prime integer.

Definition 2.2. A graph is 2-Odd if for any two adjacent vertices of G
with the condition that the induced edge labelling is f*(xy) = | f(x) - f(»)]
which is either exactly 2 or an Odd integer.

Definition 2.3. Comb graph P, ® K; has 2n vertices and 2n —1 edges

which is obtained by joining single pendant edge to each vertex of a path.

Below is the example of Comb graph P5 © K;

(VE} u Us Ug Us

Vi V2 V3 Va Vs
Figure 1. Comb graph P; © Kj.

Definition 2.4. Comb graph P, ® K5 has 3n vertices and 3n —1 edges

which is obtained by joining two pendant edges to each vertex of a path.
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2-ODD LABELING OF SOME GRAPHS AND ITS JOINS 1359

Below is the example of Comb graph P; ® K.

| :/\ /u\3
A Va2 W2 V3 W3

Figure 2. Comb graph P; © K,.

Definition 2.5. P, ® C3 graph is the graph in which every vertex of a
path graph is attached with a cycle C3. Below is the example of P; ® Cs.

Uz us
Vi W1 Vs W32 V3 W3

Figure 3. P; ©® C3 Graph.

Definition 2.6. An armed crown graph C,, ® P, is a graph in which
path P, is attached at each vertex of the cycle C,. Below is the example of
C5 ® P, graph

Uz

Vi W1

Vi W2
Figure 4. Armed Crown graph C5 @ P;.
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1360 S. SRIRAM and K. THIRUSANGU

Definition 2.7. A human chain graph HC,, ,,(p, q) is obtained by a path
Uy, Ug, ..., Ug,41, B € N joining a cycle C,, of length m and Y-tree Y, for
m > 3 to each uy; where 1 < i < n. The vertices of C,, and Y-tree Y,,,; are
UL, U2 oo Um—1)m and wi, Wy, ..., Wy, respectively. Below is the example

of human chain graph HCj 3.

Vi Va2 V3 { /‘V4

o— & o

Ui uz us Ua Us

W2 e Ws Ws/\. Ws

Figure 5. Human Chain graph HCj 3.

3. Main Results

Theorem 3.1. The Comb graph P, © K; is 2-Odd graph.

Proof. Consider the graph G to be a Comb graph P, ® K;. Let the
vertices of P, ® K; be V(G) = {u, ug, ..., u,, vy, vg, ..., v,} where the
vertices of the path graph are {uj, ug, ..., u,} and the vertices of K;
attached to each of the path vertices are {vy, vg, ..., v,}. Now consider the
edges of P, ® K; graph are E(G) = {yju;,1,1 <1 <n-1}U{yuv;, 1 <1 < n}.

Now let us label the vertices as follows

IA

flu;))=2i-1for1<i<n;

flo;)=2i for1 <i

IA

n.

Hence the induced edge labelling are computed as
f(wii) = | F@) = fluga) | =2
f () = | fw) - flv;) | = 1.
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2-ODD LABELING OF SOME GRAPHS AND ITS JOINS 1361

Therefore the induced edge labelling satisfies the condition and hence the
Comb graph P, ® K; is 2-Odd graph.

To illustrate with example we have consider the Comb graph P; ® K;

and verified that it is 2-Odd gr
3 2 7
1]
8

Figure 6. Comb graph P; ® K; 2-Odd graph.

ug 2 3 u 2 5 u Us 2 9 Us
it 1

3§ 1

2V1 4 Va2 6 V3 Va 10 Vs

Theorem 3.2. The 1-Join of Comb graph P, ® K; is 2-Odd graph.

Proof. Consider the graph G to be a 1-Join of Comb graph P, ® K;. The
vertex set is  V(G) = {uy, ug, ..., Uy, u%, u%, e u}l, Uy, U9, «ovy Upys v%,
v%, e v,ll} where  the  vertices of the path graph are
{uy, ug, ..., Uy, Ui, us, ..., ub} and the vertices of K, attached to each of the
path vertices are {v;, vy, ..., U, v%, vé, e v}L} The edges of 1-Join of Comb
graph P,oK; E@G)={ujuj1,1<i<n; —1}U{uv;, 1 <i <y}
Ufulub,1<i<ng -1U{hl, 1<i<nyU (vnlu%). Now let us label the

vertices as follows.

flw;)=2i -1 for 1

IN

i < nyg;

flv;)=2i for1 <

IA

m

fwl) =2n, +(2i—1) for 1 < i < ny

f}) = 2ny +2i for 1 < i < ny.

Now computing the induced edges we have
(i) = | F@) = fluga) | = 2
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1362 S. SRIRAM and K. THIRUSANGU
£ (i) = | fl) - fo) | = 1
F(ubiy) = | F6d) = d) | = 2
ff@iv)) = | f@))- o)) =1
£ Onud) = | F0n) - flad)] = 1.

Therefore the induced edge labelling satisfies the condition and hence the
1-Join Comb graph P, ® K; is 2-Odd graph.

1U1 2 Uz 3 2 us 5 U117 2 9 U21 2 i B U31

2 Vi 4 V2 6 V3 V11 8 Vzl 10 V3,l 12
Figure 7. 1-Join Comb graph P; ® K; 2-Odd graph.
Theorem 3.3. The M-Join of Comb graph P, © K7 is 2-Odd graph.

Proof. Consider the M-Join of Comb graph P, ® K;. To prove that the
graph is 2-Odd graph. Let us prove by applying the method of mathematical

induction. We have proved in the previous theorem that 1-Join of Comb
graph P, © Kj is 2-Odd graph. Let us now assume that the theorem is true

for n = k i.e K-join of Comb graph P, ® K; is 2-Odd graph. Now let us prove
for n =k +1 i.e k+1 Join of Comb graph P, ® K; is 2-Odd graph. This is
done by adding 1-Join of Comb graph P, ® K; with k-Join of Comb graph
P, ©® K; to form k+1 Join of Comb graph P, ® K;. We know that 1-Join of
Comb graph P, ® K; and k-Join of Comb graph P, ©® K; are 2-Odd graph
and hence k+1 Join of Comb graph P, ® K; is 2-Odd graph. Hence the

proof by induction.

Theorem 3.4. The Comb graph P, © K, is 2-Odd graph.

Proof. Consider the graph G to be a comb graph P, ® K,. The vertex set

is V(G) = {uy, ug, ..., u,, vy, Vg, ..., Uy, Wy, Wy, ..., W,} where the vertices
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2-ODD LABELING OF SOME GRAPHS AND ITS JOINS 1363

of the path graph are {u, ug, ..., u,} and the vertices of Ky attached to
each of the path vertices are {v, vy, ..., v,, Wy, Wy, ..., w,}. Now let us

label the vertices. We find the corresponding edges of the Comb graph
P, ® Ky as follows {u;u;,q,1<i<n-1}U{y;v;,1<i<n}U{y;w;,1<i<n}. Now

let us label the vertices as follows
flwuj)=8i-2for1<i<n
flvj)=38i-1for1<i<n
fw;)=3i for1 <i<n.
Then the induced edges are computed as follows
Fwuia) = | ) = flwq)] =3
fwiv;) = | fw;) - fv;) | =1
fww;) = | fw;) - fw;) | = 2.

Then the induced edge labelling satisfies the condition and hence the
Comb graph P, ® K, is 2-Odd graph.

To illustrate we have the following example of Comb graph P; © K,
which is 2-Odd graph

14 us 3 4 3 /  Us

1 2 1 2 1
2vy wi5Y v2 6@ w8 vz 9@ ws
Figure 8. Comb Graph P; ® K, 2-Odd graph.
Theorem 3.5. The 1-Join Comb graph P, © K, is 2-Odd graph.

Proof. Consider the graph G to be 1-Join Comb graph P, ® K5. The

vertex  set is V(G) = {uy, ug, ..., Up, U1, Uy, ..., Uy, Wy, We, ..., Wy,
u%, u%, . u}z, , v%, v%, ey v}l, w%, w%, ey w,ll} where the vertices of the
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path graph are {u;, us, ..., u,} and {ui, ul, ..., ul}, the vertices of the
corresponding K, are {v1, Vg, ooy UL}, Wy, Wo, ooy Wy
lod, ol {wh, wl, ..., wl}. Now the edges comprises of

{uju;p1,1<i<ng —1}U{wu;, 1 <i <mU{ww;, 1<i < nl}U(wnlu%)U
wlul,1<i<ng-1U{uivl, 1<i<ngtU{ulw!, 1<i<ny}. Now let us
label the vertices as follows

flu;))=38i-2for1<i<n

floj)=8i-1for1<i<m

fw;)=38i for1<i<mn

fwl)=3n; +(3i—2) for 1 <i < ng

f}) =3n, +(3i—1) for 1 <i < ng

f(wi) = 3n; +3i for 1 < i < ny.

Now the induced edges are computed as follows

frwiia) = | fw;) - f(wia)] =3

f i) = | fw;) - fl;) | =1

frww;) = | fu;) - fw;) | =2

frwiu) = | fd) - Fw)] =3

fwvl) = | f@) - fo]) | =1

f*wjw}) = | fui) = fi)| =2

f*wpyut) = | fwn) = fw1) | = 1.

We find that the induced edge labelling satisfies the condition and
therefore 1-Join Comb graph P, ® K4 is 2-Odd graph.
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10 3 w' 13 3 u®l6

12 V2l V3l Va V51 18 V5l

Figure 9. 1-Join Comb graph P; ® K5 is 2-Odd graph.
Theorem 3.6. The M-Join Comb graph P, © Ko is 2-Odd graph.

Proof. Consider the M-Join Comb graph P, ® K, is 2-Odd graph. We

can prove the theorem by applying mathematical induction or by successively
adding 1-join of Comb graph P, ® K, to the Comb graph P, ® K9 M times

and we can obtain M-Join of Comb graph P, ® K5 which we can prove that
it 1s 2-Odd graph as each of the joins which we add to is 2-Odd graph. In a

similar way the same proof can be given in the form of applying principle of
Mathematical induction. We know that 1-Join of Comb graph P, © K, is 2-

0dd graph from theorem 3.5. Now if we assume that for some k-Join of Comb
graph P, ® Ky is 2-Odd graph then we can prove that for & + 1- Join of Comb

graph P, ® K, is 2-Odd graph. Hence the theorem.
Theorem 3.7. The graph P, © Cy is 2-Odd graph.

Proof. Consider the graph P,©Cs with the vertices as
V(G) = {uy, us, ..., u,, vy, Vg, ..., U,, Wy, W, ..., W,} where the vertices of
the path graph are {u;, uo, ..., u, } and the vertices of K, attached to each
of the path vertices are {v;, vy, ..., v,, Wy, Wy, ..., w, }. Now let us label the
vertices of P, ® C3. We find the corresponding edges of the Comb graph
P,©C3 as follows E(G)={ujuj1,1<i<n-1}U{yv;,1<i<n}

U{ujw;, 1 < i < nfU{vw;, 1 <i < n}. Now let us label the vertices as follows
fluj)=8i-2for1<i<n
flo;)=3i-1for1<i<n

fw;)=3i for1 <i<n.
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Then the induced edges are computed as follows
) = | fw;) = fuig)] =3
ffup;) =1 flu) - flo) | =1
fHww;) = | fu;) - fw;) ] =2
fw;) = | fo;) = flw;) | = 1.

Then the induced edge labelling satisfies the condition and hence the
Comb graph P, © C3 is 2-Odd graph.

We illustrate by example that P, ® C3 is 2-Odd graph

3 U24 3 7 Us

U11

V11 3W1 5 V21 6W2 8V31 9W3

Figure 10. P, ©® C5 is 2-Odd Graph.
Theorem 3.8. The 1-Join of graph P, ® C3 is 2-Odd graph.

Proof. Consider the 1-Join of P, ®Cs graph with the vertices as

1 1 1 1 .1
V(G) = {ug, Ug, coos Uy, U1, U9y wevy Uy Wy Wy eeey Wyyy ULy Uy oaey Upys » VT Ug,
1 .1 1 1 . .
.oy Uy, Wi, Wy, ..., Wy} with the vertices of path graph are {u;, ug, ..., u,}
and {u%, u%, e u}L}, the vertices of the corresponding attachment to form
1 1 1 1 1 1
a Cy are {vy, vy, ..., Uy}, {wy, wy, ..., w,}, U1, V3, ..., v}, w1, wa, ..., wy}.

Now the edges comprises of {u;ju;.1,1<i<n; —1}U{wv;,1<i<n}U

{uw;; 1 <i <nU{vjw;,1<i < nl}U(wnlu%)U (ul,y,1<i<ng-1}U

Advances and Applications in Mathematical Sciences, Volume 20, Issue 8, June 2021
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wivh, 1<i<nolUfutw!,1<i<ngtU{vlw!,1<i<ny}. Now let us label
the vertices as follows

flu;))=38i-2for1<i<n
floj)=8i-1for1<i<m

fw;)=38i for1<i<mnm

A
IN

fwl)=3n; +(3i—2) for 1 < ng

IN

fwhH)=3n; +(Bi-1)for 1<

IN

ng
f@!) = 3ny +3i for 1 < i < ny.
Now the induced edges are computed as follows
fr (i) = | fw;) = fwiq) | =3
fruv;) = | flwy) = flo;) | =1
frww;) = | fw;) - fw;)| =2
fHw;) = | fv;) = flw;) | =1
i) = | Fwi) = fluin) | =3
frwivi) = | flui) - fl7)] =1
frwiwi) = | fui) - flwi) | =2
f*iw]) = | f}) - fi)| =1
f*wnud) = | fwn) = fud) | = 1.

We find that the induced edge labelling satisfies the condition and
therefore 1-Join Comb graph P, ® C3 is 2-Odd graph.

Theorem 3.9. The M-Join of graph P, © C3 is 2-Odd graph.

Advances and Applications in Mathematical Sciences, Volume 20, Issue 8, June 2021
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Proof. Consider M-Join of P,, ® C3. To prove that it is 2-Odd graph. We
can consider the basic P, ® C3 graph which is proved as 2-Odd graph. By
introducing Joins to the P, ® C3 graph we obtain 1-Join of P, ® C3 graph

which is also proved as 2-Odd graph and in succession by adding joins to
P, ® C5 graph we can conclude that M-Join P, ® C3 graph is 2-Odd graph.

Hence the theorem.

Theorem 3.10. The Armed Crown graph C5 © P, is 2-Odd graph.

Proof. Consider the Armed Crown graph Cs ® P,. We have the Vertex
set as V(G) = {uy, vy, wy, u, v}, wi} for 1 <i < n. Where uy, v;, w; are the

vertices of cycle graph Cs and uf, v{, w{ for 1 < i < n are the corresponding
vertices attached to the cycle graph Cj5 vertices u;, v1, w; as path vertices
connecting them. Now the edge set are E(G)={uuvy,vwy,w uy,uui,uiui!,

vt v ob wwh, whwtt) for 1<i < n—-1. Now let us label the vertices as

follows
flu)=1
flv) =2
flw) =3
fw)=8i+1forl<i<n
fW)=8i+2forl<i<n

fwi) =3i+3 for 1<i<n.

Now computing the induced edge labels we have
o) = | fw) - fo)] =1

f ) = | fly) = fw) | =1

frww) = | flw) - flw) | = 2
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fwu) = | flu)-f(ul)| =3
Fr@dud™) = | f@) - f@d™) | =8 for1<i<n-1
f*owl) = | flor) - f1) ] =3
friit) = | f@i) - f@iT) =3 for1<i<n-1
f* ) = | flwy) - fwi)| =3
fiwi™) = | fw}) - fwi™)| =3 for 1 <i<n-1.

Hence we find that the induced edge labelling satisfy the condition and
therefore the Armed Crown graph C3 ® P, is 2-Odd graph.

To illustrate we consider armed crown graph Cs3 ® P, which is 2-Odd

graph

Figure 11. Armed Crown Graph Cs ® P, 2-Odd graph.
Theorem 3.11. The 1-Join of Armed Crown graph Cs ® P, is 2-Odd
graph.
Proof. Consider 1-Join Armed Crown graph Cs ® P,. The vertex set is
V(G) = {uy, vy, wy, wl, v}, wit Ul oF, wi, wl', vi', wi'} where the vertices

U, v, Wy, u%, v%, wi are the vertices of Cs which are attached by
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corresponding paths whose vertices are u!, v}, w!, wt, vi, wil for1<i < n.

Now we have the edge set as E(G) = {uv;, vywy, wywy }U{udvl, viwt, wiui U
1 i+l 111 il (i+1)1 1 i+l 111 g1 (i+1)1

e, wduf ™} U et g™V U foged, ool U oo ool

U fwywi, wiwi™ U wiwl!, w{lwf”l)l} Ufw!™ui} for 1<i<n-1. Now let

us label the vertices as follows

fluy) =1
flvy) =2
fwy) =3

IA

f@)=8i+1forl1<i<n
fO)=8i+2forl<i<n
fwi)=8i+3for1<i<n
flui) = (3ny +4)
f(o1) = (3ny +5)
f(wi) = (3m +6)

f@i')=38(n, +2)+i for1<i

IA

ng

F@i) = 3(ny +2)+ (i +1) forl

IA

iS n2
fi') = 3(ny +2)+ (i +2) forl <i < ny.

Where n;, ng represents the size of path graph P, and its join

respectively. Now computing the induced edge labels we have
frwo) = | flw) - flor) ] =1
fwr) = | fl) - fw) | =1
fruw) = | fw) - flwr) | = 2
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f*(uﬂ&) = | f(ul)_ f(u%) | =3

Fr@el™) = | fd) - fi) | =3 for1<i<n -1
1%1 1

A

) =| for) - fol) ] =3

FrEiYY = | fol) - fit) [ =8 for1<i<n -1
1Y1 1 1

A

f i) = | fwy) - fwi)| =3

frwiwi™) = | fwl) - fwi™) | =8 for1<i<n -1
f@iv}) =| flul) - f}) | =1

fwlwl) = | Fo1) - f])| =1

i) = | fud) - fo})] =2

fdul) = | f) - fui')| =3

£ @) = | i) - flY) | = 8 forl <i <y —1
f olot) = | foh) - fit) | =3

£y = | i) - fEEY) | =8 for 1 <i < ng —1
£ wiwi') = | fw]) - fei')] =3

£ il ) = | f@it) -~ faof™) | =8 for 1<i<ny -1
frwiMul) = | f@i™) - fi)|=1for1<i<n -1

Hence we find that the induced edge labelling satisfy the condition and
therefore the 1-Join Armed Crown graph C3 © P, is 2-Odd graph.

Theorem 3.12. The M-Join of Armed Crown graph Cs ® P, is 2-Odd
graph.

Proof. The proof is analogous to the proof given in Theorem 3.9.
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Theorem 3.13. The human chain graph HC,, 3 is 2-odd graph.

Proof. Consider the Human Chain graph HC,, 3 which is a combination

of cycle graph and Y-tree attached to the path graph. Now the vertex set is

given as V(G) = {u;, ug, ..., up,} U{vy, vg, vg, ..., v} U {wy, we, ws, ..., w,}
where the vertices {u;, us, ..., u,,} represents the path graph, vertices
{v1, vg, U3, ..., u,} represents the Cycle graph C3 and the vertices

{wy, wg, ws ..., w,} represents the Y-tree. Now the edges of the Human
Chain graph HC, 5 is E(G)= {yuy, ugus, ..., uj;; :1<i<m-14U

{uqu, wyvg, v1vy ...} U {ugwy, wiwy, wyws, ...,}. Now let us label the vertices

as follows
fur) = 6 flug) = 3;
flug) = 8 f(v1) = 1; flvg) = 25 f(wy) = 4 f(wg) = 5; flws) =7
floginn) =Ti+2,1<i<m; f(vg)=Ti+3,1<i<m,fluy)="Ti+3,

2<i<n; flugiy)=T,2<i<n; flwsj_9)=Ti-2,2<i<n;

flwsiie)=Ti+6,1<i<n; flwgj,3)=Ti+81<i<n.

Now we can find that the induced edge labelling satisfies the condition
and hence the Human chain graph HC,, 5 is 2-Odd graph.

To Illustrate let us explain through the following example

vil PAVZS 9 QVg /‘ vz 10
6 8
o ® —a
Uz Us ugqd 11 14 us
124
W2 7 ® W3 Ws 13 15 Ws

Figure 12. Human Chain graph HCg 3.

Theorem 3.14. The M-join human chain graph HCj 3 is 2-odd graph.
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Proof. Consider M-Join Human Chain graph HCj 3 by constructing

joins from the given Human Chain graph successively and it is possible to
label the vertices as given in the Theorem 3.13 and can find that the M-Join
Human Chain graph HC, 3 is 2-Odd graph as we can find that the induced

edges are either 2 or Odd integer. Hence the proof.

Observation 1. We have observed from the literature study of paper [4]
“Finite prime distance graphs and 2-odd graphs” that for proposition. 8 given
showing figure 4 is prime distance graph but has a 2-odd coloring that is not
a prime distance graph. Motivated towards that we tried with the all the
graphs for which we have labelled the vertices and proved to be 2-Odd graph
has the same phenomena or not. In the discussion we found that the 2-
coloring does not hold good. Hence we conclude that even though the induced
edges are labelled with prime according to coloring schema provided in [4] we

understand that they are not prime distance labelling.

Observation 2. We also infer on studying the importance of Human

chain graph HC, 3 from [7] and found that instead of vertex coloring if we

adopt to edge coloring we find that the edge coloring is not possible for

Human Chain graph HC, 3 as the induced edge labelling are repeated

(which is possible according to [4], as the vertex are distinct in case of finite
prime distance labelling and 2-Odd graphs whereas edges need not be
distinct).

Conclusion

We in this paper have studied on 2-Odd graphs and have further
analyzed whether it can be considered to be Finite Prime distance labelling
graphs. We further like to investigate on this and like to identify the
minimum number of edge coloring that can be used to color the graphs that

we have studied.
Acknowledgement

We like to thank the reviewers for their support and suggestions for

improving this paper.

Advances and Applications in Mathematical Sciences, Volume 20, Issue 8, June 2021



1374

(1]
(2]

(3]

(4]

(5]

(6]

(7

(8]

(9]

[10]

S. SRIRAM and K. THIRUSANGU
References

dJ. A. Gallian, A Dynamic Survey of Graph Labeling, Twenty Second edition, 2019.

R. B. Eggleton, P. Erdos and D. K. Skilton, Colouring the real line, J. Combin. Theory
Ser. B, 39(1) (1985), 86-100.

R. B. Eggleton, P. Erdos and D. K. Skilton, Colouring the real line, [J. Combin. Theory
Ser. B 39 (1985), 86-100, MR080805458 (87b:05057)], Exrratum, J. Combin. Theory Ser. B,
41(1) (1986), 139.

J. D. Laison, C. Starr and A. Walker, Finite prime distance graphs and 2-odd graphs,
Discrete Mathematics 313 (2013), 2281-2291.

A. Parthiban and N. Gnanamalar David, On Prime distance labelling of some special
graphs, Contemporary Studies in Discrete Mathematics 2(1) (2018), 21-26.

A. Parthiban and N. Gnanamalar David, Prime distance labelling of some families of
graphs, International Journal of Pure and Applied Mathematics 118(23) (2018), 313-321.

K. Anitha and B. Selvam, Human Chain Graph, International Journal of Engineering
Science and Mathematics 7(8) (2018), 41-49.

S. Sriram and R. Govindarajan, Harmonic Mean Labeling of Joins of Square of Path
Graph, International Journal of Research in Advent Technology 7(3) 2019.

S. Sriram and R. Govindarajan and K. Thirusangu, Pell Labeling of Joins of Square of
Path graph, International Journal of Engineering and Advanced Technology (IJEAT),
9(3), 2019.

dJ. Gross and J. Yellen, Handbook of Graph Theory, CRC, Press (2004).

Advances and Applications in Mathematical Sciences, Volume 20, Issue 8, June 2021



