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1. Introduction

We consider only simple, finite, undirected and non-trivial graph G = (V, E) with the vertex set V (often denoted as V(G))
and the edge set F (often denoted as F(G)). The number of elements of V', denoted as |V]| is called the order of the graph G
while the number of elements of E, denoted as |E| is called the size of the graph G. Jp,,n denotes the Generalized Jahangir
graph. For various graph theoretic notations and terminology we follow Gross and Yellen [1] whereas for number theory we

follow D. M. Burton [2]. We will give brief summary of definitions and other information which are useful for the present

investigations.
1.1. Preliminaries

Definition 1.1. If the vertices of the graph are assigned values subject to certain conditions then it is known as graph

labeling.

For latest survey on graph labeling we refer to J. A. Gallian [3]. Vast amount of literature is available on different types of
graph labeling and more than 2000 research papers have been published so far in last four decades according to the above

mentioned survey article. The aim of the present work is to discuss one such labeling known as cordial labeling.

Definition 1.2. A mapping f : V(G) — {0,1} is called binary vertex labeling of G and f(v) is called the label of the vertex
v of G under f.
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Definition 1.3. For an edge e = uv, the induced edge labeling f* : E(G) — {0,1} is given by f*(e) = |f(u) — f(v)|. We
introduce the following notations:

vy(i) = number of vertices of G having label i under f
where t =0 or 1

es(i) = number of edges of G having label i under f*

Definition 1.4. A binary vertex labeling of a graph G is called a cordial labeling if [vy(0) —vy(1)] < 1 and |ef(0)—ef(1)] < 1.

A graph G is cordial if it admits cordial labeling.

The concept of cordial labeling was introduced by Cahit[4]. In the same paper the author proved that tree is cordial, K,
is cordial if and only if n < 3 and W, is cordial if and only if n Z 3(mod 4). Ho et al.[5] proved that unicyclic graph is
cordial unless it is Capt2. Andar et al.[6] have discussed cordiality of multiple shells. Vaidya et al.[7-9] have also discussed

the cordiality of various graphs.

Definition 1.5. The Generalized Jahangir graph Jpy, »n for m = 3 is a graph on mn + 1 vertices, consisting of a cycle Cmn

with one additional vertex that is adjacent to n vertices of Cypn at distance m to each other on Chryn.

Let for a Generalized Jahangir graph Jm »n, vo be an apex vertex and vi,v2,vs, ..., Umn be the rim vertices. Set of edges
E(Jmn) = {vivig1 10 =1,2,3,...,mn — 1} U {vmnv1} U {voviym@-1) : 4 = 1,2,3,...,n}. So for a Generalized Jahangir
graph Jm n, V| = mn+1 and |E| = (m + 1)n. Ji,, is a wheel graph W,,. Therefore as mentioned above, Ji4n—1 is not

cordial for all n > 1.

2. Cordial labeling of Generalized Jahangir graph

Theorem 2.1. Jom—1,4n is cordial form > 1,n > 1.

Pmof. Let vg be an apex vertex and vi,v2,03, ..., U8mn—4n be the rim vertices of Generalized Jahangir graph Jom—1,4n.-
So for the graph Jom—1,4n, |V (J2m-1,4n)| = 8mn — 4n + 1 and |E(J2m—1,4n)] = 8mn. Define a binary vertex labeling
£V (J2m—1,an) — {0,1} as follows:

0 for v = wo;
J(w) =1 1 for v =4 3,042 where i =1,2,3,...,(2m — 1)n;
0 for v =w4—1,v4; where i =1,2,3,...,(2m — 1)n.
From the above labeling, we can easily check that v¢(0) = 4mn —2n+ 1 and vy (1) = 4mn — 2n. So |vs(0) —vs(1)] = 1. Let

e be an arbitrary edge of Jam—1,4n, then we can easily check that:
o If e = v4i_3v45—2 for i =1,2,...,(2m — 1)n, then f*(e) =0.
o If e =wvg—1v4; for i =1,2,...,(2m — 1)n, then f*(e) = 0.
o If e = VoV1 4 (2m—1)(4i—3) for i =1,2,...,n, then f*(e) = 0.
o If e = Vo1 (2m—1)(ai—2) for i =1,2,...,n, then f*(e) =0.

Thus ef(0) = (2m —1)n+ (2m —1)n+n+n = 4mn. For the remaining edges, f*(e) = 1. So we have e;(1) = 8mn —4dmn =

4mn. Hence |ef(0) — ef(1)| = |[4mn — 4mn| = 0. Therefore Jom—1,4n is cordial graph for m > 1,n > 1. O

Example 2.2. Cordial labeling of J3 3.
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Figure 1: Cordial labeling of J3 g.

Here we can easily check from the Figure 1, that vs(0) = 13 and vs(1) = 12. So |vs(0)—vs(1)| = 1. Also ef(0) = es(1) = 16,

so |ef(0) — ef(1)] = 0. Thus J3s is cordial graph.
Theorem 2.3. Jim—1,4n+2 15 cordial for m > 1,n > 1.

Proof. Let vy be an apex vertex and v1,v2,v3, ..., Vi6mn+sm—4an—2 be the rim vertices of Generalized Jahangir graph
J4m_1,4n+2. So for the graph J4m_174n+2, ‘V(J4m_1,4n+2)| = 16mn + 8nm — 4n — 1 and |E(J4m_1,4n+2)‘ = 16mn + 8m.

Define a binary vertex labeling f : V(Jam—1,4n+2) — {0, 1} as follows:

0 for v = vo,v1;
1 for v = w43 where i =2,3,...,(4m — 1)n + 2m;
1 for v =wv4i—2 where :=1,2,3,...,(4m — 1)n + 2m;

0 for v =wv4i-1,v4s where i =1,2,3,...,(dm — 1)n+2m — 1.

From the above labeling, we can easily check that v;(0) = 8mn+4m—2n and vy (1) = 8mn+4m—2n—1. So |vs(0)—vs(1)| = 1.

Let e be an arbitrary edge of Jum—1,4n+2, then we can easily check that:
o If e = v4;_3v4—2 for i = 2,...,(4dm — 1)n + 2m, then f*(e) = 0.
o Ife=wg_1v4 for i =1,2,...,(dm — 1)n+2m — 1, then f*(e) = 0.
e If e = vov1, then f*(e) = 0.
o If e = VoV1 4 (4m—1)(ai-3) for i =1,2,...,n 41, then f*(e) = 0.
o If e = Vo1 4 (am—1)(ai—2) for i =1,2,...,n, then f*(e) =0.

Thus e;(0) = (dm—1)n+2m —1+ (dm —1)n+2m —1+1+n+ 1+ n = 8mn + 4m. For the remaining edges, f*(e) = 1.
So we have ef(1) = 16mn + 8m — 8mn — 4m = 8mn + 4m. Thus |e;(0) — es(1)| = 0.

Therefore Jam—1,4n+2 is cordial graph for m > 1,n > 1. O
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Example 2.4. Cordial labeling of J3 6.

V16

V15

V14

Figure 2: Cordial labeling of J3 6.

Here we can easily check from the Figure 2, that v¢(0) =10 and vs(1) =9. So |vs(0) —vs(1)| = 1. Also ef(0) = ef(1) = 12,

so lef(0) —eys(1)] = 0. Thus Js is cordial graph.
Theorem 2.5. Jum—3,4n+2 15 cordial for m > 1,n > 1.

PTOOf. Let vo be an apex vertex and vi,v2,v3, ..., Vi6mnt+8m—12n—6 be the rim vertices of Generalized Jahangir graph
J4m_3,4n+2. So for the graph J4m_3’4n+2, ‘V(J4m_3,4n+2)| = 16mn+8m—12n—>5 and |E(J4m_3,4n+2)| = 16mn+8m—8n—4.

Define a binary vertex labeling f : V(Jam—3,4n+2) — {0, 1} as follows:

0 for v = wo;
f(v) =< 1 for v =24 3,v25_2 where i =1,2,3,...,(4m —3)n+2m — 1;

0 for v =1v4i-1,v4; where i=1,2,3,...,(4m —3)n+2m — 2.

From the above labeling, we can easily check that vf(0) = 8mn + 4m — 6n — 3 and vs(1) = 8mn + 4m — 6n — 2. So

|vf(0) —wvp(1)] = 1. Let e be an arbitrary edge of Jum—3,4n+2, then we can easily check that:
e If e =wai_gvai—2 for i =1,2,...,(4m — 3)n+ 2m — 1, then f*(e) = 0.
o Ife=wgi_1v4; for i =1,2,...,(dm — 3)n+ 2m — 2, then f*(e) = 0.
e If ¢ = Viemn+sm—12n—6v1, then f*(e) = 0.
o If € = VoV1 4 (am—3)(ai—3) for i =1,2,...,n, then f*(e) =0.
o If e = VoV1 4 (am—1)(ai—2) for i =1,2,...,n, then f*(e) = 0.

Thus ef(0) = dm —3)n+2m -1+ 4m —-3)n+2m —2+1+n+n = 8mn+ 4m — 4n — 2. For the remaining edges,
f*(e) = 1. So we have ef(1) = 16mn +8m — 8n —4 — 8mn —4dm + 4n + 2 = 8mn + 4m — 4n — 2. Hence |ef(0) —es(1)| = 0.

Therefore Jum—3,4n+2 is cordial graph for m > 1,n > 1. O
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Example 2.6. Cordial labeling of Js 6.

Figure 3: Cordial labeling of Js .

Here we can easily check from the Figure 3, that v;(0) = 15 and vs(1) = 16. So |vs(0)—vs(1)| = 1. Also ef(0) = es(1) = 18,

so lef(0) —ef(1)] = 0. Thus Js6 is cordial graph.
Theorem 2.7. Jym—1,4n—1 1S cordial form > 1,n > 1.

Proof. Let vy be an apex vertex and v1,v2,v3, ..., Vi6mn—4m—4ant1 be the rim vertices of Generalized Jahangir graph
Jam—1,4n—1. So for the graph Jum—14n-1, |V (Jam—-1,4n—1)| = 16mn — 4dm — 4n + 2 and |E(Jam-1,4n-1)| = 16mn — 4m.

Define a binary vertex labeling f : V(Jam—1,an—1) — {0, 1} as follows:

1 for v = wo;

1 for v =wv4i_3,v4,—2 where i =1,2,3,...,(dm — 1)n —m;
flv) =

0 for v =wv4i-1,v4s where i =1,2,3,...,(dm — 1)n — m;
0 for v =vi6mn—am—any1.

From the above labeling, we can easily check that v¢(0) = 8mn — 2m — 2n + 1 and vs(1) = 8mn — 2m — 2n + 1. So

|vf(0) —vs(1)| = 0. Let e be an arbitrary edge of Jam—1,4n—1, then we can easily check that:
o If e = vgi_3v45—2 for i =1,2,...,(4m — 1)n — m, then f*(e) = 0.
o If e =wy_qv4; for i =1,2,...,(4dm — 1)n — m, then f*(e) = 0.
o If ¢ = Viemn—4m—4nV16mn—am—an+1, then f*(e) = 0.
o If e = VoV1 4 (am—1)(ai—1) for i =1,2,...,n — 1, then f*(e) = 0.
o If € = VoV (am—1)(a5) for i =1,2,...,n — 1, then f*(e) = 0.

e If ¢ = wov1, then f*(e) = 0.
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Thus ef(0) = (dm—1)n—m+(dm—-1)n—m+1+n—14+n—1+1=8mn— 2m. For the remaining edges, f*(e) = 1. So

we have ef(1) = 16mn — 4m — 8mn + 2m = 8mn — 2m. Hence |e;(0) — ef(1)| = 0.

Therefore Jam—1,4n—1 is cordial graph for m > 1,n > 1. O

Example 2.8. Cordial labeling of J3,7.

V12 V11

Figure 4: Cordial labeling of J3 7.

Here we can easily check from the Figure 4, that v;(0) = vs(1) = 11. So |vs(0) —vs(1)] = 0. Also ef(0) = ey(1) = 14, so

lef(0) —ef(1)] = 0. Thus Js,7 is cordial graph.

Theorem 2.9. Jum—1,4n+1 s cordial for m > 1,n > 1.

Proof. Let vo be an apex vertex and vi,v2,vs, ..., V16mnt+am—an—1 be the rim vertices of Generalized Jahangir graph

Jam—1,4n+1. So for the graph Jum—1.4n+1, |V (Jam—1,4n+1)| = 16mn 4+ 4m — 4n and |E(Jam—1,4n+1)| = 16mn + 4m. Define

a binary vertex labeling f : V(Jam—1,4n+1) — {0, 1} as follows:

1
1
1

0
0
0

for v = vo;

for v =wv4;—3 where i =1,2,3,...,(4dm — 1)n+m;
for v =wv4;—2 where i =1,2,3,...,(dm —1)n+m —1;
for v =wv4,-1 where i =1,2,3,...,(4dm — 1)n+m;

for v =wv4; where i =1,2,3,...,(dm —1)n+m—1;

for v = Vigmnt+am—an—2.

From the above labeling, we can easily check that vy(0) = vs(1) = 8mn + 2m — 2n. So |vs(0) — vs(1)] = 0. Let e be an

arbitrary edge of Jam—1,4n+1, then we can easily check that:

[ ] If € = V4;—3V4;—2 fOl“ 1= 172, ey

(4m — )n+m — 1, then f*(e) = 0.

o Ife=wvyg_qv4 for i =1,2,...,(4dm — 1)n+ m — 1, then f*(e) = 0.

o If e = Viemntam—an—2V16mn+4am—an—1, then f*(e) = 0.

o If € = VoV1 4 (am—1)(ai—3) for i =1,2,...,n, then f*(e) =0.

o Ife

VOUL 4 (4m—1)(4i—2) fori=1,2,...,n, then f*(e) = 0.
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e If e = wov1, then f*(e) = 0.

Thus e (0) = (dm—1)n+m—14+{Am—-1)n+m—1+14+n+n+1=8mn+ 2m. For the remaining edges, f*(e) = 1. So
we have ef(1) = 16mn + 4m — 8mn — 2m = 8mn + 2m. Hence |ef(0) — ef(1)| = 0.

Therefore Jam—1,4n+1 is cordial graph for m > 1,n > 1. O

Example 2.10. Cordial labeling of Js5.

V13

V12

Figure 5: Cordial labeling of J3 5.

Here we can easily check from the Figure 5, that vs(0) = v#(1) = 8. So |vf(0) —vs(1)| = 0. Also ef(0) = ef(1) = 10, so

lef(0) — ef(1)] = 0. Thus Js5 is cordial graph.
Theorem 2.11. Jym—3,4n—1 is cordial form > 1,n > 1.

Proof. Let vp be an apex vertex and v1,v2, V3, .-, Vi6mn—4m—12n+3 be the rim vertices of Generalized Jahangir graph
Jam—3,4n—1. So for the graph Jum—34n—1, |V (Jam—34n—1)| = 16mn—4m—12n+4 and |E(Jam—3,4n—1)| = 16mn—4m—8n+2.

Define a binary vertex labeling f : V(J4m—3,4n—1) — {0, 1} as follows:

1 for v = vo;
1 for v =wv4-3 where 1=1,2,3,...,(dm —3)n—m+1;
1 for v =w4—2 where i =1,2,3,...,(4dm — 3)n —m;

for v =wv4;-1 where i =1,2,3,...,(4dm —3)n —m + 1;

0
0 for v =4 where i=1,2,3,...,(dm —3)n —m;
0 for v =vi6mn—am—12n+y2-

From the above labeling, we can easily check that vs(0) = vy(1) = 8mn — 2m — 6n + 2. So |vs(0) — vs(1)] = 0. Let e be an

arbitrary edge of Jam—3,4n—1, then we can easily check that:
e If e =wv4_3v4—2 for i =1,2,...,(4m — 3)n — m, then f*(e) = 0.
e If e =w4g—1v4; for i =1,2,...,(4m — 3)n —m, then f*(e) = 0.
e If ¢ = Viemn—4m—12n+2V16mn—4am—12n+3, then f*(e) = 0.
o If e = VoV1 4 (4m—3)(ai—a) for i =1,2,...,n, then f*(e) =0.

o If € = VoV1 4 (4m—3)(4i—3) for i =1,2,...,n, then f*(e) = 0.
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Thus e¢(0) = (dm —3)n —m+ (dm —3)n —m+ 1 +n+n = 8mn — 2m — 4n + 1. For the remaining edges, f*(e) = 1. So
we have ef(1) = 16mn —4m — 8n+2 — 8mn + 2m + 4n — 1 = 8mn — 2m — 4n + 1. Hence |ef(0) — ef(1)| = 0.

Therefore Jum—3,4n—1 is cordial graph for m > 1,n > 1. O

Example 2.12. Cordial labeling of Js 3.

Figure 6: Cordial labeling of Js 3.

Here we can easily check from the Figure 6, that vy(0) = vs(1) = 8. So |vs(0) —vs(1)] = 0. Also ef(0) = ef(1) =9, so
lef(0) —ef(1)] = 0. Thus Js,3 is cordial graph.

Theorem 2.13. Jim—3,4n+1 1S cordial form > 1,n > 1.

Proof. Let vy be an apex vertex and vi,v2,vs, ..., Vi6mnt+am—12n—3 be the rim vertices of generalized Jahangir graph
Jam—3,4n+1. So for the graph Jum—34n+1, |V (Jam—3,4n+1)| = 16mn+4m—12n—2 and |E(Jam—3,4n+1)| = 16mn+4m—8n—2.
Define a binary vertex labeling f : V(Jam—3,4n+1) — {0, 1} as follows:

0 for v = wo;

1 for v =w4;-3,v45—2 where 1 =1,23, ..., (dm —3)n+m —1;

0 for v =wv4-1,v4; where 1 =1,2,3,...,(dm —3)n+m —1;

1 for v = viemntam—12n-3.
From the above labeling, we can easily check that vs(0) = vy(1) = 8mn +2m — 6n — 1. So |vs(0) — vy(1)] = 0. Let e be an

arbitrary edge of Jim—3,4n+1, then we can easily check that:
o If e =wv4gi_3gv4i—2 for : =1,2,...,(4m — 3)n+m — 1, then f*(e) = 0.
o Ife=wgi—1vq; for i =1,2,...,(dm — 3)n+m — 1, then f*(e) = 0.
e If ¢ = Viemntam—12n—301, then f*(e) = 0.

o Ife

VOV14(am—1)(4i—2) for i =1,2,...,n, then f*(e) = 0.
o If e = VoV1 4 (4m—1)(ai—1) for i =1,2,...,n, then f*(e) = 0.

Thus ef(0) = (dm—3)n+m—1+(4m—-3)n+m—14+14+n+n =8mn+2m —4n — 1. For the remaining edges, f*(e) = 1.
So we have ef(1) = 16mn +4m —8n — 2 — 8mn — 2m + 4n + 1 = 8mn + 2m — 4n — 1. Hence |e;(0) — ef(1)] = 0.

Therefore Jim—3,4n+1 is cordial graph for m > 1,n > 1. O
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Example 2.14. Cordial labeling of Js 5.

V19

U18

V12

v
15 g w3

Figure 7: Cordial labeling of Js 5.

Here we can easily check from the Figure 7, that vy(0) = vs(1) = 13. So |vs(0) —vs(1)] = 0. Also ef(0) = ey(1) = 15, so

lef(0) —ef(1)] = 0. Thus Js5 is cordial graph.
Theorem 2.15. Jym—2,2y s cordial for m > 1,n > 2.

Proof. Let vy be an apex vertex and vi,v2,vs, . .., Usmn—4an be the rim vertices of Generalized Jahangir graph Jam—2,2n.
So for the graph Jum—2.2n, |V (Jam—2,2n)] = 8mn — 4n + 1 and |E(Jam—2,2n)| = 8mn — 2n. Define a binary vertex labeling
£ V(Jam—2,2n) = {0,1} as follows:

0 for v = vo;
flv) = 1 for v =wv4i—3,v4i—2 where i =1,2,3,...,(2m — 1)n;
0 for v =w4;—1,v4; where i =1,2,3,...,(2m — 1)n.
From the above labeling, we can easily check that v¢(0) = 4mn —2n+ 1 and vy (1) = 4mn — 2n. So |vs(0) —vs(1)] = 1. Let
e be an arbitrary edge of Jim—2,2n, then we can easily check that:
o If e = vai_3v4i—2 for i =1,2,...,(2m — 1)n, then f*(e) = 0.
e If e =wg—1v4; for i =1,2,...,(2m — 1)n, then f*(e) = 0.

o If e = VoV1 4 (4m—2)(2i—1) for i =1,2,...,n, then f*(e) = 0.

Thus ef(0) = 2m — 1)n + (2m — 1)n + n = 4mn — n. For the remaining edges, f*(e) = 1. So we have e;(1) =
8mn — 2n — 4mn + n = 4mn — n. Hence |ef(0) —ef(1)] = 0.

Therefore Jym—2,2n is cordial graph for m > 1,n > 2. O

Example 2.16. Cordial labeling of Ja.

Here we can easily check from the Figure 8, that vs(0) =7 and vs(1) = 6. So |vs(0) — vs(1)| = 1. Also ef(0) = ef(1) =9,

so lef(0) —ef(1)] = 0. Thus Ja6 is cordial graph.
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V11

V10

U7

Figure 8: Cordial labeling of Jo 6.

Theorem 2.17. Jypm—2,2n+1 is cordial form > 1,n > 1.

Proof. Let vop be an apex vertex and wv1,v2,vs, ..., Usmn+am—4an—2 be the rim vertices of Generalized Jahangir graph
Jam—2,2n+1. So for the graph Jum—22n+1, |V (Jam—2,2n+1)] = 8mn+4m —4n—1 and |E(Jam—2,2n+1)| = 8mn+4m —2n — 1.

Define a binary vertex labeling f : V(Jam—2,2n+1) — {0, 1} as follows:

0 for v = wo;
f() =1 1 for v =124 3,04 2 where i =1,2,3,...,(2m — )n+m;
0 for v =1wv4i-1,v434 where 1 =1,2,3,...,2m—1)n+m— 1.
From the above labeling, we can easily check that v;(0) = 4mn+2m—2n—1 and vy (1) = 4mn+2m—2n. So |vs(0)—vs(1)| = 1.

Let e be an arbitrary edge of Jam—2,2n+1, then we can easily check that:
e If e =wv4_3v4—2 for i =1,2,...,(2m — 1)n + m, then f*(e) = 0.
o Ife=wg_1vg; fori =1,2,...,(2m — 1)n+m — 1, then f*(e) = 0.
o If e = VoV1 4 (4m—2)(2i—1) for i =1,2,...,n, then f*(e) = 0.
e If ¢ = Usmntam—an—201, then f*(e) = 0.

Thus ef(0) = 2m—1)n+m+ (2m—1)n+m—1+n+1=4mn+ 2m — n. For the remaining edges, f*(e) = 1. So we have
ef(1) =8mn+4m —2n — 1 —4mn —2m +n = 4mn + 2m —n — 1. Hence |es(0) — es(1)| = 1.

Therefore Jym—2,2n+1 is cordial graph for m > 1,n > 1. O
Example 2.18. Cordial labeling of Js 3.

Here we can easily check from the Figure 9, that vs(0) =9 and vy(1) = 10. So |vs(0) — vs(1)] = 1. Also ef(0) = 11 and
ef(1) =10, so |ey(0) — ef(1)] = 1. Thus Js s is cordial graph.

Theorem 2.19. Ju, is cordial for n > 3.

Proof. Case:1 n =2k, k> 2

Let vo be an apex vertex and vi,v2,vs,...,vsr be the rim vertices of Generalized Jahangir graph Js 2x. So for the
graph Ja ok, |V (Ja2k)] = 8k + 1 and |E(Js2r)| = 10k. Define a binary vertex labeling f : V(Ja2:) — {0,1} as

follows:
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Figure 9: Cordial labeling of Js 3.

0 for v = wg;
flv) = 0 for v = vgi—7,vsi—6,vs8i—5,Vsi—1 where i =1,2,3,... k;

1 for v = VU8i—4, V8;—3, Ugi—2, Ui where @ = 1,2,3,...,k.

From the above labeling, we can easily check that v¢(0) = 4k + 1 and vy (1) = 4k. So |vf(0) —vs(1)| = 1. Let e be

an arbitrary edge of J4 2, then we can easily check that:

o If e = vg;_7vsi—g for i = 1,2,...,k, then f*(e) =0.

o If e = vgi_gusi—5 for i = 1,2,...,k, then f*(e) =0.

o If e = vgi_qvsi—3 for i = 1,2,...,k, then f*(e) = 0.

o If e = vgj_gugi—2 for i = 1,2,...,k, then f*(e) =0.

o If e = voug;—7 for i = 1,2,...,k, then f*(e) = 0.
Thus ef(0) = k+ k+ k + k + k = 5k. For the remaining edges, f*(e) = 1. So we have ef(1) = 10k — 5k = 5k.
Hence |ef(0) —es(1)| = 0.

Therefore Jy o1 is cordial graph for k > 2.

Case:2 n=2k+1,k>1

Let vo be an apex vertex and vi,v2,vs, ..., Usk+a be the rim vertices of Generalized Jahangir graph J4 s2x41. So for
the graph Jaok+1, |V(Ja,26+1)] = 8k+5 and |E(Js,2k4+1)| = 10k+5. Define a binary vertex labeling f : V (Jy 2x4+1) —
{0,1} as follows:

1 for v = wvo;

0 for v =wvsi—7,vsi—6,Vsi—5 where i=1,2,3,...,k+1;
0 for v =ws;—1 where i=1,2,3,..., k;

flv) =
1 for v = vgj_a,v8i—3,v8i—2 where i =1,2,3,... k;

1 for v = vsnt4;

1 for v =ws; where i =1,2,3,...,k;
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From the above labeling, we can easily check that vs(0) = 4k + 3 and vs(1) = 4k + 2. So |vs(0) —vs(1)| = 1. Let e

be an arbitrary edge of J4 2x+1, then we can easily check that:

o If e = vgi_7ugi—¢ for i = 1,2,...,k + 1, then f*(e) = 0.
o If e = vg;_gusi—s for i = 1,2,...,k + 1, then f*(e) = 0.
o If e = vgi_avsi—3 for i = 1,2,...,k, then f*(e) = 0.
o If e = vg;_3vgi—2 for i = 1,2,...,k, then f*(e) =0.

o If e = woug;—3 for i =1,2,... k, then f*(e) =0.

Thus ef(0) = k+1+k+1+k+k+k = 5k+ 2. For the remaining edges, f*(e) = 1. So we have e;(1) =
10k + 5 — 5k — 2 = 5k + 3. Hence |ef(0) —er(1)] = 1.

Therefore Jy4 2141 is cordial graph for k > 1.

Thus from Case: 1 and Case: 2 we can say that J4 , is cordial for n > 3. O
Theorem 2.20. Jupm,n is cordial graph for m > 1,n > 3.

Proof. In Theorem 2.19, we have proved that Jym, » is cordial graph for m = 1,n > 3.

Now for m = 2, to prove that the graph Js , is cordial, first of all take the graph J4 , and label the vertices as shown in the
theorem 2.19. From this labeling we can easily check that, out of the 4 edges between the two consecutive vertices adjacent
to the apex vertex vo, at least one edge has label 0.

Now choose exactly one edge with 0 label between the two consecutive vertices adjacent to the apex vertex vo. Thus we
have chosen exactly n edges on the rim with label 0. Now add 4 vertices on these n chosen edges and label them as shown

in the Figure 10.

(2) (b)

Figure 10:

If the labels of the end vertices of the chosen edge are 0 then label the inserted new four vertices between them as shown in
Figure 10a and if the labels of the end vertices of the chosen edge are 1 then label the inserted new four vertices between
them as shown in Figure 10b. Thus out of new added 4n vertices, 2n have label 0 and 2n have label 1. So the difference
of vy(1) and vy (0) remains same as in Js,,. Now by adding four vertices on an edge, we are adding four new edges. Out of
these four edges, we can check from the Figure 10 that 2 edges have label 0 and 2 edges have label 1. So the difference of
ef(1) and ef(0) remains same as in Jy . Thus Js . is cordial graph.

By repeating the above process m — 1 times on the graph Js,,, we can get the cordial labeling of the graph Jupm, . Thus

Jam,n is a cordial graph. O
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3. Concluding Remarks

Here we have proved that Generalized Jahangir graph J,, » is cordial for all m > 1 and for all n > 3 except Ji,4n—1 for all

n > 1. Extending the study to other results about cordial labeling of other families of graph is an open area of research.
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