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ABSTRACT: A prime cordial labeling of G with vertex set V(G) is a bijection f-V(G)—{1,2,...,|V(G)|} such that
each edge uv is assigned the label 1 if gcd(f(u),f(v))=1 and 0 if gcd(f(u).f(v))>1, then the number of edges
labelled with 1 and the number of edges labelled with 0 differ by atmost 1. A graph which admits prime cordial
labeling is called prime cordial graph. In this paper, we prove that the octopus graph and its related graphs
such as switching any vertex in octopus, joining two copies of octopus graph with path graph of arbitrary
length, corona product of octopus with K, duplication of any edge by a vertex in octopus are prime cordial
graph.
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I. INTRODUCTION

Graph labeling is a significant area of graph theory, with elegant labeling this will being one of its most
impactful variants. For a graph G with q edges, a graph labeling is an assignment of labels to edges, vertices or
both. Cahit. I [2] introduced the concept of cordial labeling in 1987. Then after cordial labeling was extended to
divisor cordial labeling, sum divisor cordial labeling, prime cordial labeling, total cordial labeling, etc., The
present work is focused on prime corial labeling. Which was introduced by Sundaram et al [ 14]. Sugumaran and
Prakash [13] proved that one point union of path of Theta graphs, open star of Theta graphs and path union of
even copies of Theta graphs are prime cordial graphs. Sugumaran and Mohan [10] have proved prime cordial
labeling of the graphs such as W — graph, butterfly graph, H — graph and duplication of edges of anH — graph.
Also the Same author [11] have proved that the graph such as H © Kj, path union of r copies of H- graph, cycle
union of r copies of H- graph and open star of r copies of H — graph are prime cordial graphs.

An excellent survey of graph labeling and various types of graph labeling can be found in Gallian [3].

In this paper, we discuss the prime cordial labeling of octopus graphs and some graphs obtained by
applying some operations like joining two copies of octopus with path graph of arbitrary length, switching any
vertex of an octopus graph, corona product of octopus graph with complete graph K;, duplication of any edge by
a vertex in octopus graph.

II. PRELIMINARIES
We consider simple, connected and undirected graph G = (V(G), E(G)) with p vertices and q edges.
For all undefined terminologies, readers may refer to [3, 6, 7]. We will provide a brief summary of definitions,
which are necessary for the present investigation.

Definition 1.1. A mapping f:V(G) — {0,1} is called binary vertex labeling of graph G and f(v) is called the
label of the vertex v of Gunderf.

Definition 1.2. A binary vertex labeling f of a graph G is called a cordial labeling if|vf 0) — vf(1)| < land
|ef(0) — ef(1)| < 1, where v;(i) =number of vertices G having label i and e, (i) = number of edges G having
label i.

Definition 1.3. A prime cordial labeling of G with vertex set V(G) is a bijection f:V(G) = {1, 2, ..., [V(G)[}
such that each edge uv is assigned the label 1 if gcd(f(u),f(v)) =1and 0 if gcd(f(u),f(v)) > 1, then the
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number of edges labelled with 1 and the number of edges labelled with 0 differ by atmost 1. A graph which
admits prime cordial labeling is called prime cordial graph.

Definition 1.4. An octopus graph O,(n = 2) can be constructed by a fan graph F,(n = 2) joining a star graph
K; ,, with sharing a common vertex. i.e., O, = F, + K; ..

Definition 1.5.A vertex switching G,, of a graph G is obtained by taking a vertex v of G, removing all the entire
edges incident with v and adding edges joining v to every edge which are not adjacent to v in G.

Definition 1.6.In graph theory, the corona product of graphs G and H, denoted G O H, can be obtained by
taking one copy of G, and a number of copies of H equal to the order of G. Then, each copy of H is assigned a
vertex in G, and that one vertex is attached to each vertex in its corresponding H copy by an edge.

Definition 1.7. Duplication of an edge e = uv by a vertex v’ in a graph G is a new graph G’ where V(G') =
V(G)U{v'}and E(G") = E(G) U {uv’,v'v}.

III. MAIN RESULTS
Theorem 2.1.The octopus graph O, is prime cordial graph.
Proof. Let G = O,, be any octopus graph.
LetV(G) ={v; /0<i<2n}and E(G) = {vjv;y; /1 <i<n—-1}U{vyr; /1<i<2n}
The vertex labeling function f: V(G) — {1,2, ..., |V(G)|} defined as follows.
f(vo) =2,

n
f)=20+1),1<i< [E] +1

f(”i)22“2[;]—3,[%]”31'3[3“3]

fv) = 2[;] +2i_2[3”2+ 5] +6,[3"+ 5]

<i<?2n

The labeling function fdefined as above is one-one, as there is no repeated vertex labels. It is easy to check that
the edge labeling function f*: E(G) —{0,1} is onto. Also fsatisfies the condition |ef 0) - ef(l)l < 1. Thus, f'is
a prime cordial labeling for given graph.

Therefore, the Octopus graph O, is prime cordial graph.

lustration 2.2. Prime Cordiallabeling ofO is shown in the following Figure 1.

4 6 8 10 12 1

Figure 1. Prime cordial labeling of Og

Theorem 2.3.The Graph G obtained by joining two copies of octopus graph O,, by a path of arbitrary length is
prime cordial graph.

Proof. Let G be the graph obtained by joining two copies of any octopus graphO,, by a path P, oflengh k-1. Let
Ug, Uq, -, Uyp be vertices of first copy and wy, wy, ..., Wy, be vertices of second copyof octopus graph
respectively. Let vy, v,, ..., v be vertices of path graph P, with u, = v,and v, = w;y.

Therefore,V(G) = {u;, w;/ 0 <i<2n}U{v; /1 <j <k}and

E(G) = {ujujy1, Wwiwi 1 /1 <i<n—1}U {ugu;,wow; /1 <i<2n}uU
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vl /1<i<k—1v, =u, v, =w}

The vertex labeling function f: V(G) - {1,2, ..., |V (G)|} defined as follows.

fo) =2,f(we) =1,f(uy) =4,
fu)=2@(+2),1<i<n

f(ui)=2(l§J+i),n+1SiSZn
f(Wi)=2<k—l§]+i)—1,1£i§2n

k
f(vi)ZZ(n+i+1),1SiSlEJ—1

(vgy) =6

rop=1+2i-2[] [ +15i <k

The labeling function fdefined as above is one-one, as there is no repeated vertex labels. It is easy to check that
the edge labeling function f* : E(G) —{0,1} is onto. Also fsatisfies the condition |ef 0) - ef(l)l < 1. Thus, f
is a prime cordial labeling for given graph.

Therefore, the graph obtained by joining two copies of octopus graph O,, by a path of arbitrary length is prime
cordial graph.

lustration 2.4. Prime cordial labeling of the graph obtained by joining two copies of the octopus graph Os by a
path P, is shown in the following Figure 2.

4 6 8 10 12 14 3

wn
-1
[i=}

11 13

16 18 20 22 24 15 17 19 21 23

Figure 2. Prime cordial labeling of the graph obtained by joining two copies of the octopus graph Os by a path P,

Theorem 2.5.The graph obtained by switching any vertex in octopus graph O, is prime cordial graph (Vn > 4).
Proof. Let G = O, be any octopus graph.
LetV(G) ={v; /0 <i<2n}land E(G) ={vyv; /1 <i<2n}U{vv;, /1 <i<n-—-1}
Let G,, denotes the graph obtained by switching of a vertex v.Observe that in any octopus graph O,, there are two
vertices of deg 2 say v;and v,,, n — 2 vertices of deg 3 say v,, vs, ..., V,_1, one vertex of deg 2n say v, and n
pendent vertices. So, on the basis of degree of vertices we have following four cases.
(a) Switching a vertex of deg 2 in octopus graph.
Without loss of generality let the switched vertex be v;. Therefore, V(le) ={v;/0<i<2n}and
E(G,,)={vovi/2<i<2n}Uf{vv, / 2<i<n—-1}U{vmv, /3 <i<2n}
To obtain vertex labeling function f: V(G,,l)—»[l, 2., |V(Gv1) |}, we take following cases.
Case-1: n=2&3
For n=2 & 3 we can easily check that in all possible arrangement of vertex labels we have
|ef(0) - ef(1)| > 1. Thus, G,,is not a prime cordial graph.
Case-2: n =4
fo) =6,f(w) =1,f(vy) =2,f(v3) =4, f(vy) =8,f(vs) =3,f(ve) =5,f(v;) =7,f(vg) =9
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Case-3:n=5&6
fo) =6,f(v)) =2,f(vy) =1,f(v3) =4,
fw)=2i,4<i<n
fw)=2i—-2n+1,n+1<i<2n
Case-4:n=17,89&10
fo) =2,f(v1) =4,f(vy) =5,
fw)=2i,3<i<n
f(vn+1) = 1,f(17n+2) =3,
fw)=2i—-2n+1,n+3<i<2n
Case-5:n > 11
f(vy) = 2,

n+9

f(vi)ZZ(i+1),1§i§[T]

f(vl-)=1+2(i—[n-;11 )’["‘;11 Si§[3n+11]
fw) =23 —n), [3”;13] <i<m

It is easy to check that fsatisfies the condition |ef (0) — ef(1)| < 1 in above all cases exceptn = 2 & 3.

[lustration 2.6 Prime cordial labeling of graph obtained by switching v; vertex in Oqis shown in the following
Figure 3.

1 3 7 9 11 13 15 17 19
Figure 3. Prime cordial labeling of the graph obtained by switching v, vertex in Oq

(b) Switching a vertex of degree 2n in octopus graph
If we switch a vertex of degree 2n in octopus graph then the case become trivial. And in this case we simply
give label as follows.

fwv)=2i,1<i< [E]
f(vl-)=21—2[§]—1,[E]+1S1Sn
It is easy to check that fSatisfies the condition |ef(0) - ef(1)| <1
(¢) Switching any pendent vertex in octopus graph
Without loss of generality let the switched vertex be v,,, ;. Therefore, V(G,,n . 1) ={v; /0 <i<2n}and
E(G,,,. )= {{vovi/ 1 <i < 2n\ 0oV 3 U vivisn / 1 S i<n— 13U {1 /1 <0< 20}
To obtain vertex labeling function f: V(G,,n+1)—> {1, 2, .., |V(G,,n+1)|}, we take following cases.
Case-1: n=2&3
For n =2 & 3 we can easily check that in all possible arrangement of vertex labels we have
|ef(0) - ef(1)| > 1. Thus, G, ,is not a prime cordial graph.
Case-2: n =4

f(vo) = 6; f(vl) = 4,f(172) = 8,f(173) = 3;f(774) = 9;f(v5) = Z'f(UG) = 1,f(177) = 5'f(178) =7
Case-3:n=5
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fo) =6,f(v1) =4,f(v,) =8,f(v3) =10,f(vy) =3,f(vs) =9,f(ve) =2,f(v;) = 1,f(vg) =5,
f(we) =7,f(vy) = 11

Case-4: n =6

f(vo) = 2’ f(vl) = 3,f(172) = 6,f(173) = 8,f(174) = 10!f(175) = 12!f(v6) = 9,f(177) = 4'f(v8) = 1;
f(we) =5,f(w10) =7, f(v11) = 11, f(vy2) = 13,

Case-5:n=7

fo) =2,f(w) =3,f(v) =6,f(v3) =8,f(vy) =10,f(vs) =12,f(ve) = 14,f(v;) =7, f(vg) =
4,f(v) =1, f(vy0) =5, f(v11) =9, f(v1z) = 11, f(v13) = 13, f(v14) = 15.

Case-6:n=8&9

f(wo) =2, f(v) =3,

fw)=2(i+1,2<i<n-1

fw)=2i—-2n+1,n+2<i<2n

Case-7:n=10,11& 12

f(vo) = 25

fw)=2@{+2),1<i<n-2

fw)=3+2i—-2nn—-1<i<2n

Case-8: n > 13

f(we) =2,

f(Vi)=2(i+2),1SiS[nT+7]
or=reali PR i

2 2
fw) =20 -,

3n+13
It is easy to check that fsatisfies the condition |ef (0) — ef(1)| < 1 in above all cases exceptn = 2 & 3.

> ]SiSZn

Ilustration 2.7Primecordial labeling of graph obtained by switching a pendent vertexv,; in 0,4is shown in the
following Figure 4.

12 14 16 18

Figure 4. Prime cordial labeling of the graph obtained by switching v;, vertex in 0;,

(d) Switching any vertex of degree 3 in octopus graph
Due function pattern we have following two subcases for the vertices of degree 3.

Subcase-I: Switchingv,vertex in octopus graph.

Without loss of generality let the switched vertex be v,. Therefore, V(sz) ={v; /0 <i<2n}and
E(sz): {vovi/ 1 < i< 2n\wev, JU{vivip / 3<i<n—1}U{v,v; /4 <i<2n}

Observe that by the symmetries v, simply repsresentative of v,,_;.

To obtain vertex labeling function f: V(G,,z)—> {1, 2, .., |V(Gv2) |}, we take following cases.

Case-1: n=2&3
For n =2 & 3 we can easily check that in all possible arrangement of vertex labels we have
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|ef(0) — ef(1)| > 1. Thus, G,,is not a prime cordial graph.
Case-2: n=4&5

fo) =6, f(v1) =9,f(v,) =2,f(v3) =4,
fv)=2i,4<i<n
fw)=2i—-2n—1,n+1<i<2n
Case-3:n=6&7

f(UO) = 4’5 f(vl) = 1,f(172) = 2,f(‘U3) = 3;
fw)=2(i-1),4<i<n
fw)=3+2i—-2nn+1<i<2n
Case-4: n=8,9&10

f(wo) =2,f(v)) =q,
fw)=2i,2<i<n
fw)=2i—-2n—-1,n+1<i<2n
Case-5:n > 11

f(wo) =2,f(v)) = ¢q,

n+9
Fw) =2i,2<i< T]

. n+11 . 3n+9
f(vi)=21—2n+1,[ > ]sls[ ]

3 11
F) =26-m, [

It is easy to check that fSatisfies the condition |ef(0) - ef(1)| < 1 in above all cases exceptn = 2 & 3.

]SiSZn

[lustration 2.8. Prime cordial labeling of graph obtained by switching v, vertex in O,,is shown in the following
Figure 5.

Figure 5. Prime cordial labeling of the graph obtained by switching v, vertex in 0,4

Subcase-II: Switchingvsvertex in octopus graph.

Without loss of generality let the switched vertex be v5. Therefore, V(Gv3) ={v; /0 <i<2n}and

E(Gv3): {{vovi/1 <i<2n]\{vovsJU{vvip;1/ 4<i<n—-1}U{vv; /5<i<2n}U{v,v,} U {vv3}.
Observe that by the symmetries v3simply representative of vy, vs, ..., Uy .

To obtain vertex labeling function f": V(G,,3)—> {1, 2, .., |V(Gv3) |}, we take following cases.

Case-1: n=2&3

Forn =2 & 3 we can easily check that in all possible arrangement of vertex labels we have

|ef(0) - ef(1)| > 1. Thus, G,,is not a prime cordial graph.

Case-1: n =4

f(vo) = 6; f(vl) = 4,f(172) = 8,f(173) = 2,f(U4_) = 9if(v5) = 1;f(7-76) = 3,f(177) = 5'f(178) =7
Case-2: n=5&6

f(vo) = 6; f(vl) = 4,f(172) = 8,f(173) = 2,f(1]4) = Slf(vi) = 2’45 i< n,
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fWpe) =1, f(Wpy) =3, f(w) =2i—2n+1,n+3<i<2n

Case-3:n=7

f(vo) = 6’ f(vl) = Z'f(vz) = 3,f(173) = 4vf(v4) = 8,f(175) = 1O!f(176) = 12!f(”7) = 15!f(v8) = 1;
f(e) =5,f(W10) =7,f(v11) =9, f(v12) = 11, f(v13) = 13, f(v14) = 14

Case-4:n=8,9&10

f(vo) = 25 f(vl) = 6,f(172) = 3’f(v3) = 41
fw)=2i,4<i<n,

f('l?n+1) = 1;
fw)=3+2i-2nn+2<i<2n
Case-5:n=11&12

fe) =2,f(v) =6,f(v,) =1,f(v3) =4,
fw) =2i,4<i<n,
fw)=1+2i-2nn+1<i<2n
Case-6:n > 13

fo) = 2,f(v3) =4,

n+11
f(vi)=2(i+2),l,2,4SiS[ >
. [n+13 n+ 13 ) 3n+13
fey=1+2(i- ) 5] < i< [P
3n+ 15
f(Vi)=2(i—n).[ > ]SiSZn

It is easy to check that fSatisfies the condition |ef(0) - ef(1)| < 1 in above all cases exceptn = 2 & 3.

[lustration 2.9.Prime cordial labeling of graph obtained by switching v; vertex in 0;;is shown in the following
Figure 6.

3

7 9 11 13 15 17 19 21 23

e

Figure 6. Prime cordial labeling of graph obtained by switching v, vertex inO,

In all above cases the labeling function fdefined as above is one-one, as there is no repeated vertex labels. Also
it is easy to check that the edge labeling function f* : E(G) —{0,1} is onto and fsatisfies the condition |ef (0) -
ef(1)| < 1. Thus, fis a prime cordial labeling for given graph for all n > 4.

Therefore, the graph obtained by switching any vertex in octopus graph O, is prime cordial graph,vn > 4.

Theorem 2.10. Thecorona product of octopus graph 0, with complete graph K; (i.e., 0,, © K;) is prime cordial
graph.
Proof. Let G = 0,, © K; be a corona product of any octopus graph 0,, with complete graph K.
LetV(0,) ={v;/ 0<i<2n}and E(0,) = {vyv;/1 <i <2n}U {vv;;/1<i<n—-1}
Therefore, V(G) = {v;,v; /0 <i < 2n}and
E(G)={vov;/1<i<2n}U{vy; /0<i<2n}U{vvy,,/1<i<n-—1}
The vertex labeling function f:V(G) - {1,2, ..., |V(G)| = p} defined as follows.
fWo) =2,fvp) =p—1,
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Fw)=20+1)1<i< [§]+1
fwp =ai-afZ]-7[F]+2<is<n
f(vl-)=2[g]+2i—2n+4,n+1SiSn+ng—1
f(vi)=4i—3—4n,n+ngSiSZn
f(v{)=2(n+i+1),1SiS[;]+1
f(vi’)=4i—4[g]—5,[g]+2SiSn
fw)=2n+i-5),n+1<i< n+l§]—1

n
F@W) =4i—4n—1,n+ IEJ <i<2n
The labeling function fdefined as above is one-one, as there is no repeated vertex labels. It is easy to check that
the edge labeling function f* : E(G) —{0,1} is onto. Also fSatisfies the condition |ef 0) - ef(l)l < 1. Thus, f
is a prime cordial labeling for given graph.
Therefore, the graph 0,, © K is a prime cordial graph.

Ilustration 2.11. Prime cordial labeling of Oy © K; is shown in following Figure 7.

(8]
=1

16 18 20 13 L7 21 25 29 33

34 36 38 15 19 o 23 27 31 35

Figure 7.Prime cordial labeling of 0y © K;

Theorem 2.12.The graph obtained by duplication of any edge by a vertex in octopus graph O,, is prime cordial
graph(n = 2).
Proof. Let G = O, be any octopus graph.
LetV(G) ={v; /0 <i<2n}and E(G) ={vgv; /1 <i<2n}U{vv;, /1 <i<n-—1}.
For simplicity we take edges as e; = (vo, v))wherei =1, 2,., n—1, n+1,..,2nand ¢; = (vj, vj+1) where
j=1,2,..,n— 1. For each edge e; and e/ we assume that the vertex formed by duplication is v'.We have
following three cases to cover all edge duplication by a vertex in a graph G.
(a) Duplication of a pendent edge by a vertex in octopus graph.
We duplicate any of the {e, 1, €42, ..., €25} pendent edges by a vertex in octopus then we have new graph say
G' = (V(G’), E(G’)).Withoutloss of generality we assume that we duplicate edge e,,,1 = (Vg, Vpt1)-
Observe that V(G") = {v, /0 < i < 2n} U {v'} and
E(G)={w; /1<i<2njU{vvi;1 /1 <i<n—1}}U{v v,4, V' v}
To obtain vertex labeling function f: V(G")—{1,2, ..., [V(G")|}, we take following cases.
Case-1: n=2&3
fo) =2,
fw)=2(+1),1<i<n,
fWni1) =5, f(Wny2) = 1, f(Vny3) =7
f@) =3
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Case-2: n=4&5
f(vo)zza
fw)=2((+1)1<i<n-1,

f(vn) = 1vf(vn+1) =5,
3n+ 3J

fw)=2i—-2n+3,n+2 SiSl
f(ven) =2(n+1)

f@) =3

Case-3:n>6

fwe) =2, f() =3,
fy=20+1,1<i< 2] +1,

f(vi)=2i—2[;]+1,[g]+35is n,

f(ns1) =5,

f(vi)ZZi_z[g]_l'"+2Sis[3n+3J
. 3n+5 '

f(”i)=2(l—n+1),[ > JSlSZn

It is easy to check that fsatisfies the condition |ef (0) — ef(1)| < 1 in this case.

Ilustration 2.13. Prime cordial labeling of graph obtained by duplication of edge eq by a vertex in Ogis shown in
the following Figure 8.

% 6 8 10 12 1 7 9
¢
3
5 11 13 15 17 14 16 18

Figure 8. Prime cordial labeling of graph obtained by duplication of e4by a vertex in Og

(b) Duplication of an edgee;, = (v,, V) (1 < k < n) by a vertex in octopus graph.
We duplicate any of the {e;, e,, ..., e, } edges by a vertex in octopus then we have new graph say G' =
(V(G"),E(G").
Observe that V(G'") = {vy /0 < i < 2n} U {v'} and
EG) ={vv; /1 <i<2n}U{wv /1 <i<n—1}}U{v'v, v'v}
To obtain vertex labeling function f/: V(G')—{1,2, ..., [V(G")|}, we take following cases.
Case-1: n= 3
f(v(]) = 2a
fv)=2@(+1),1<i<3,

f(v4) = 1,
n

fv) = 2i—2[§] —1ifi=5&6

o ={5
Case-2:n+ 3

if we duplicate edge e; or e;
if we duplicate edge e,
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flv) =2, f(v') =1,
foy=2([f]-i+3).1<i<[f+1.

f(vi)=2i—2[g]—1,[g]+zsl'g[

3n+3J

3n+5
2

) =2G-n+1)|

J <i<2n
It is easy to check that fSatisfies the condition |ef 0) — ef(1)| < 1 in this case.
[lustration 2.14. Prime cordial labeling of graph obtained by duplication of edge e, by a vertex in 0,is shown in

the following Figure 9.
12 10 8 6 4 3

at

L
7 9 11 13 15 14 16

Figure 9. Prime cordial labeling of graph obtained by duplication of e; by a vertex in 0,

(¢) Duplication of an edge e’y = (v,, ) (1 < k < n — 1) by a vertex in octopus graph.
In this case we duplicate any of the {e';,e’,, ..., e',,_;} edges by a vertex in octopus then we have new graph say
G' = (V(G"),E(G")).Therefore,V(G') = {vy /0 < i < 2n} U {v'} and

EG) ={v; /1<i<2n}U{wv, /1<i<n—1}U{v'v, vt

To obtain vertex labeling function f: V(G)—{1,2, ..., [V(G")|}, we take following cases.
Case-1: n <5
fwo) =2,fw) =1,
fFw)=20+1),1<i< [g] +1

f(vi):2i_2[g]_1’[g]+25iﬁl3n+3J
3n+5
f(Vi)=2(n+1)'l >

Illustration 2.15. Prime cordial labeling of graph obtained by duplication of edge e’, by a vertex in Osis shown
in the following Figure 10. 1

JSiSZn
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Figure 10. Prime cordial labeling of graph obtained by duplication of e’,by a vertex in Oy

Case-2:n =6
Due to function pattern we have following two subcases.

Subcase-2(I): Duplicate any edge ey, (1 <k< ED by a vertex in O,
fwo) =2,f(v) = 6,f(1;11) =4,
fv)=4+2i,2<i< [E]

fw) =2i—2[;]—1,[g]+1gis l3n+3J
, 3n+5 )
f(vi)=2(l—n+1),l > JSLSZn
Subcase-2(II): Duplicate an edge e['ﬂlﬂ by a vertex in O,
fwo) =2, fw") =6,f(v) =4,
f)=4+2i2<i< 2]
. n n . 3n+3
f(vl-)=2l—2[§]—3,[§]+2315[ ]
, 3n+5 )
f(vi)=2(l—n+1),[ ]SlSZn

Subcase-2(IIT): Duplicate any edge ey, (E] +2<k< n) by a vertex in O,
f(vo) = 2:

n
fe)=20+D1<i<[3]+1

f(vl-)=2i—2[g]—3,[g]+2§isk
f(v’)sz—Z[g]—l

f(vi)=2i_2[g]—1,k+1ﬁiﬁl

3n+3J

f(vi)=2(i—n+1),l3n2+5JSiSZn

Illustration 2.16. Prime cordial labeling of graph obtained by duplication of edge e, by a vertex in Ogzis shown
in the following Figure 11.

6

J
5 7 9 11 13 14
Figure 11. Prime cordial labeling of graph obtained by duplication of e’,by a vertex in O

In all above cases the labeling function fdefined as above is one-one, as there is no repeated vertex labels. Also
it is easy to check that the edge labeling function f* : E(G) —{0,1} is onto and fatisfies the condition
|ef(0) — ef(1)| < 1. Thus, f'is a prime cordial labeling for given graph for all n > 2.
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Therefore, the graph obtained by duplication of any edge by vertex in octopus graph O, is prime cordial graph,
vn = 2.

IV. CONCLUSION
In this work, we investigate the octopus graph and its related graph such as joining two copies of

octopus graph with path of arbitrary length, switching any vertex of an octopus graph, 0,, © K, duplication of
any edge by a vertexin O,are prime cordial graphs. Extending our results to various other graph operations
related to octopus graph is an open area of research.
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