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Abstract

The main aim of this paper is to discuss or identify the
labeling on the graph which is related to cycle graph (C,),
where cycle with n length and the chord is formed by the two
non-adjacent vertices connected by an edge
In this article, we prove the graph (G) cycle with zigzag chords
is vertex even mean graph, vertex odd mean graph, square sum
graph, square difference graph with appropriate illustrations.
Also, we prove that the graph, cycle with zigzag chords admits

INTRODUCTION

Labelling is an effective area of research in graph theory and
also serve as useful models for a broad range of applications
in coding theory, communication network, channel
assignment problems and soon on. If the vertices and edges or
both assigned by the integers with subject to certain constrains
is mean to be graph labeling. A dynamic survey of graph
labeling can be seen in Electronic Journal of Combinatorics by
J.A.Gallianl¥. This paper deals with graph which is finite
undirected graph. Rosal? is defined g-valuations later, by
GolombE! it was renamed as graceful. S.Somasundram and
R.Ponarj™ introduced mean labeling. N.Revathi® introduced
vertex even mean and vertex odd mean labeling some results
can be seen in PORUZEIRANNIET v/ Ajitha et.al® introduced
square sum labeling and some results can be seen inf?2,
J.Shiamal™ introduce square difference labeling some results
can be seen inf®I%, Shiamal® introduce cube difference
labeling. K.Srinivasan et .all'% introduced the cube sum

Definition 1.1: [17]
Cycle with zigzag chords is consider as a graph G, it acquired

from cycle C,(n = 8): ugy, Uy, Uy, ..., Uy_1Uy be the vertices
and by joining the vertex of cycle u;u,_q, up_1us, ..., ugug
arrives zigzag chords.

- n-2 n+2 . .
If (i) a=7and,8=71fn50(mod4), (i) a

22 and f="2 if n=1(mod 4), (jii) @ =" and
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cube sum labeling, cube difference labeling, strongly
multiplicative labeling and strongly *labeling with related
examples.

Keywords: Graph labeling, cycle with zigzag chords, cube
sum, cube difference, vertex even mean, vertex odd mean,
square sum, square difference, strongly multiplicative,
strongly* graph

labeling. Beineke and Hegde!*!! started strongly multiplicative
labeling some results can be seen in4, Adiga and
somashekaral*?l introduce the strongly* graph and some
graphs are proved in(®lM, Mathew Varkey T.K et.all*®]
introduce absolute difference of cube sum and square sum
(ADCSS) labeling and many families admits can be seen int*€l,
Elumalai and Anand Ephremnath®” proved cycle with zigzag
chord are graceful and inl*8! they proved cycle with chord
Hamiltonian path is harmonious and elegant.

So far there are vast amount of literature is available on
different of graphs labeling and more research papers have
been published in past five decades.

In this paper, we prove that every cycleC,, (n = 8) with zigzag
chord admits some new labelings were vertex even mean and
vertex odd mean, square sum and square difference labeling,
Cube sum and cube difference labeling, strongly
multiplicative and strongly* graph and also admits ADCSS-
labeling.

gianZ(modé}), (iv) a'=n7+5
3 (mod 4).
G has M number of edges, 3"2—_2 if nis even 3"2—_3 if nis odd.

and f =" if n =

The generalized graph G, cycle with zigzag chords is given
below shown in Fig.1(a) and (b)
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Fig.1 (a) if nis even

Definition 1.2: [5]
A graph is known to be vertex even mean graph, if there exist

injection f:V(G) - {2/4,...2q} such that the induced
mapping f*: E(G) — I{Set of positive intergers} is given
by f*(xy) = w are distinct.

Definition 1.3: [5]

A graph is known to be vertex odd mean graph, if there exist
injection f:V(G) — {1,3,...2q — 1} such that the induced
mapping f*: E(G) — I{Set of positive intergers} is given

by f*(xy) = w are distinct.

Definition 1.4: [6]

A graph is known to be square sum graph, if there exist
bijective f:V(G) - {0,1,2..,p — 1} such that the induced
mapping f*: E(G) — I{Set of positive intergers} is given
by f*(xy) = [f(x)]* + [f (¥)]? are injective and distinct.

Definition 1.5: [8]

A graph is known to be square difference graph, if there exist
bijective f:V(G) - {0,1,2..,p — 1} such that the induced
mapping f*:E(G) - Z is given by f*(xy) =|[f(x)]* —
[f (»)]1?| and distinct.

Definition 1.6:[10]
A graph is known to be cube sum graph, if there exist bijective

f:V(G) = {0,1,2..,p — 1} such that the induced mapping
fE(G) — Z is given by f*(xy) = [f(0)]® + [f(»)]* are
distinct.

Definition 1.7: [9]

A graph is known to be cube difference graph, if there exist
bijective f:V(G) - {0,1,2..,p — 1} such that the induced
mapping f*:E(G) > Z is given by f*(xy) = |[f(x)]® -
[f(»)13] are distinct.

Definition 1.8: [15]
A graph is known to be Absolute difference of cubic and

square sum (ADCSS) graph, if there exist bijective f: V(G) -
{1,2...,p} such that the induced mapping f*: E(G) — 2Z is
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V-1

s o —@ »
a . . n-2
3wy o i , _. Vh-3
® .
J @
4
‘e .
v, & S ’.’l‘
Fig.1 (b) if nis odd
given by  f (xy) =[fOP +[f O - Af ) +

[f(»)1?)| are injective and distinct.

Definition 1.9: [9]

A graph is known to be strongly multiplicative graph, if there
exist bijective f:V(G) - {1,2,3,....,p} such that the
induced mapping f*:E(G) » N is given by f*(xy) =
f () f (y) are distinct.

Definition 1.10:[12]
A graph is known to be strongly*graph, if there exist bijective

f:v(G)—{1,2,3,....,p} such that the induced mapping
fHE@G) >N is given by f*(xy)=f()+f)+
f () f (y) are distinct.

MAIN RESULTS

Theorem 1: For n = 8, all cycle C, with zigzag chords is
vertex even mean graph
Proof: Let us imagine the graph, C,, cycle has the vertex V =

{vi;1 <k <n}. In cycle C, the set of
vertices{v,v3, V3V, VeV7, V7 V10, ...,V Us} for (i) y=n—
2and § =n—1if n=00mod4), (i) y=n—3andd =
n—2if n = 1(mod4),
3(mod4), (iv) y=n—4and§ =n—1if n =4(mod4)

forms the zigzag chords.

(iii) y=n—-3andd=nifn=

The vertices are labeling as f and the edges are labeling as g
respectively.

Labeling a vertex f:V(G) - {2,4,6,....,2n} is stated as
below,

fv)=2k;1<k<n

We can notice that all vertices are labeled with separate
values and they distinct.

The edge set E(G) is givenby E(G) =E; UE, U - UE,
E = {g(n,v))}, E; = {g(varvasny) 1 < k < |52}
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Ey = {g(Wak-1Vaks1), 1 S k < |22}, By =
{9(v4k—2774k_1 )1<k< EJ}

Es = {g(Vak-1Vas2), 1 < k < |22]}, Eg = {g(Wn11)}
Labeling the induced function of edges g: E(G) —

I (set of positive integers)

gwvvy) =3

9(Vakvasny) =4k +2; 1<k < lnzij

JWak—1Voks1) = 4k;1 <k < I"T_lJ
J(Wa—2Vag—1) =8k —=3; 1<k < EJ
J(Wa—1Vags2) =8k + 1,1 <k < lnT_ZJ

gWn_1vy) =2n—1
From the labeling of vertex and edges it is noticed that the
values are distinct for the graph(G) and it is recognized to be

vertex even mean graph shown in Fig.2

5
24 vy, 3

Fig.2 C;, with zigzag chords is vertex even mean graph

Theorem 2: For n > 8, all cycle C,, with zigzag chords is
vertex odd mean graph

Proof: Let us consider the cycle C, with vertex V =
{vi; 1 < k < n}. The Zigzag chords in the cycle formed by the
vertices  {v,vs3, V3V, VU7, V7010, ...,V Vs},  (Values  of
yand § are given stated in theorem.l. The vertices are
labeling as f and the edges are labeling as g respectively.
Labeling a vertex f:V(G) - {1,3,5,....,2n — 1} is stated as
below,

fo)=2k—-1,1<k<n-1

We can notice that all vertices are labeled with separate values
and they distinct.

The edge set E(G) is givenby E(G) = E; UE, U+ U Eg

E; ={g(vv2)},

E, = {g(vzkvz(k+1))' 1<k< lnT_ZJ}

Copyrights @Kalahari Journals

E; = {g(vzk—17’2k+1): 1<k< lnT_lJ}
{Q(Wk—z%k—l )1<ks EJ}

Es = {g(v4k—1v4k+2)’ I<k< lnT_ZJ}

E6 = {g(vn—lvn)}
Labeling the induced function of edges g: E(G) —

E,

I (set of positive integers)
g(vy) =2

g(vkuZ(k+1)) =4k+1;,1<k< lnT_ZJ

=

9(Wap—2Vag-1) =42k —1); 1 <k <

9(Wak-1Vaps1) =4k — L1 <k <

i
9Wak-1Vaks2) =8k;1 <k < lnT—z
9(Wn_1vy) =2(n—1)

From the labeling of vertex and edges it is noticed that the
values are distinct for the graph(G) and it is recognized to be

vertex odd mean graph shown in Fig.2

1 ¥

3

Q Vs

13 vy

vgls 17 vq

Fig.3 Cq with zigzag chords vertex odd mean graph

Theorem 3: For n > 8, all cycle C,, with zigzag chords is
strongly multiplicative graph

Proof: Let us consider the cycle C, with vertex V =
{vi; 0 < k <n — 1}. The Zigzag chords in the cycle formed
by the vertices {viv,_1, Vp_1V3, V3Vpn_3,..., VaVp}, @ and f
stated in Def.1. The vertices are labeling as f and the edges are
labeling as g respectively.

Labeling a vertex f:V(G) - {1,2,3,....,n} is stated as below,
fwe) =1

f) =2k1<k< |y

fno) =2k + 1<k < |7

All vertices are independently labeled with individual values

and they distinct.

The edge set E(G) is givenby E(G) =E;UE,U--UE,
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E, = govy) E; = gWwovy_q)

E; = {g(vkvk+1); 1<k< lnz;z }

E4- = {g(vn—kvn—k—l); 1<k< lnT%J},

Es = {g(VZk—117n—2k+1); 1<k< EJ}

Es = {g(Waps1Vn-2ks1); 1 S k < [nT_ZJ}

5, - | 9 () = 0moa2)

9 (vazsvnss), if n. = 1(mod 2)
2 2

Labeling the induced function of edges g: E(G) - N
gwoevy) =2,
gWovp_1) =3
W) =4k(k+ 1)1 <k < lnT_ZJ
I Vn_i—1) =4k(k+2)+3;1<k < lnT—3J
JWak-1Vn_2ks1) = 4k(4k —3) + 2,1 <k < EJ
9Woks1Vn_2ks1) =4k(k+1) =21 <k < ln4;2J
g (v;vgﬂ) =nn—1),if n = 0(mod 2)
g (UL—IUL—{-I) =n(n—1),if n = 1(mod 2)

2 2
From the labeling of vertex and edges it is noticed that the

values are distinct for the graph(G) and it is recognized to be

strongly multiplicative graph shown in Fig.4

Fig.4 C;¢ with zigzag chords is a strongly multiplicative
graph

Theorem 4: For n = 8, all cycle C,, with zigzag chords is
square sum graph

Proof: Let us consider the cycle C, with vertex V =
{vi; 0 < k <n—1}. The Zigzag chords in the cycle formed
by the vertices {v,Vy_1, Vn_1V3, V3Vn_3,..., VeVp}, @ and
stated in Def.1. The vertices are labeling as f and the edges are

labeling as g respectively.

Copyrights @Kalahari Journals

Labeling a vertex f:V(G) - {0,1,2,3,....,n — 1} is stated as

below

f(w) =0
f)=2k-11<k<|l
fWn) =2k;1 < k < [%Y
All vertices are independently labeled with individual values
and they distinct.
The edge set E(G) is givenby E(G) =E;UE,U--UE,
E; ={g(wov,)}
E; = {g(wovn_1)}
Ey = {91 <k < |22}
{g(vn—kvn—k—l); 1<k< lnT%J}
Es = {H(VZk—1Un—2k+1)i 1<k< EJ}
Es = {g(v2k+1vn—2k+1); 1<k< lnT_ZJ}
g (vgvgﬂ),if n = 0(mod 2)
g (Un_—lvn_-i-l),if n = 1(mod 2)
2 2

E,

E, =

Labeling the induced function of edges g: E(G) — I
gwevy) =1

gWovn_4) =4

9(Weier) = 2(4K% + 151 < ke < |2

IWnoiVnoir) = 4@k + D) + 41 <k < |7

9Wak-1Vn_2k41) = 8k(4k —5) +13;1 <k < BJ
IWaki1Vn_2i41) =8k(4k — 1)+ 51 <k < lnT_ZJ

g (v%vgﬂ) =2n(n—3) +5,if n = 0(mod 2)

g (UnT—l‘UnTH) =2n(n—3) +5,if n = 1(mod 2)

From the labeling of vertex and edges it is noticed that the
values are distinct for the graph(G) and it is recognized to be

square sum graph shown in Fig.5

0o Yo

130

Fig.5 C;, with zigzag chords is a square sum graph
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Theorem 5: For n > 8, all cycle C,, with zigzag chords is
square difference graph

Proof: Let us consider the cycle C, with vertex V =
{vi; 0 < k <n — 1}. The Zigzag chords in the cycle formed
by the vertices {v;vy_1, Vn_1V3, V3Vn_3,..., Ve Vp}, @ and f
stated in Def.1. The vertices are labeling as f and the edges are
labeling as g respectively.

Labeling a vertex f: V(G) — {0,1,2,3,....,n — 1} is stated as
below

f)=k0<k<n-1

All vertices are independently labeled with individual values
and they distinct.

The edge set E(G) isgivenby E(G) =E; UE,U--UE,

E; = g(wovp—4)

E, ={g(vk41); 0 <k <n—2}

E; = {g(vzk—lvn—2k+1); 1<k< EJ}

E, = {g(v2k+1vn—2k+1); 1<k< lnT_ZJ}

Labeling the induced function of edges g: E(G) —» Z
gWevyu_1) =n(n—-2)+1

W) =2k+1,0<k<n-2

9Wak—1Vn_ok+1) =8k(k—1)+n(n—4k+2)+2;1 <k

n
<[]
9Waks1Vn—zks1) = N* —4k(n +2) +2m;1 <k < ln4;2J
From the labeling of vertex and edges it is noticed that the

values are distinct for the graph(G) and it is recognized to be
square Difference graph shown in Fig.6
0 Vo

—e—_351
20 ~a 9 Vo

40

Vs

Fig.6 C,, with zigzag chords is a square difference graph

Theorem 7: For n = 8, all cycle C,, with zigzag chords is
cube sum graph

Proof: Let us consider the cycle C, with vertex V =

{vi; 0 < k <n—1}. The Zigzag chords in the cycle formed

Copyrights @Kalahari Journals

by the vertices {v,v,_q, Vy_1V3, V3Vp_3,..., VqVg}, @ and B
stated in Def.1. The vertices are labeling as f and the edges are
labeling as g respectively.

Labeling a vertex f:V(G) — {0,1,2,3,....,n — 1} is stated as
below

fw)=k0<k<n-1

All vertices are independently labeled with individual values
and they distinct.

The edge set E(G) isgivenby E(G) =E; UE,U--UE,

E; = {g(wovn_1)}

E, ={g(wvis1); 0 <k <n-2}

E; = {g(vzk—lvn—2k+1); 1<k< EJ}

Ey = {g(v2k+1vn—2k+1); 1<k< lnT_ZJ}
Labeling the induced function of edges g: E(G) — Z
gWovp_1) = (n—1)3
GWVes) =2k3 +3k(k+ 1) +1;,0<k<n-2
9Wak—1Vn—zis1) = k=1 + (n =2k + D% 1<k
<[]
IWas1Vnzis) = Rk + 1)+ (n =2k + D% 1<k
n-2
< =]
From the labeling of vertex and edges it is noticed that the

values are distinct for the graph(G) and it is recognized to be

cube sum graph shown in Fig.8

0 v,

vy = 539

243

A ———
189

Fig.8 Cq with zigzag chords is cube sum graph

Theorem 8: For n > 8, all cycle C,, with zigzag chords is
cube difference graph

Proof: Let us consider the cycle C, with vertex V =
{vi; 0 < k <n — 1}. The Zigzag chords in the cycle formed
by the vertices {v,v,_q, Vy_1V3, V3Vp_3,..., VqVp}, @ and B
stated in Def.1. The vertices are labeling as f and the edges are
labeling as g respectively.

Labeling a vertex f:V(G) — {0,1,2,3,....,n — 1} is stated as

below
Vol. 6 No. 3(December, 2021)
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fw)=ko<k<sn-1

All vertices are independently labeled with individual values
and they distinct.

The edge set E(G) is given by E(G) =E; UE,U--UE,

Ey = {g(wovn-1)}

E; ={g(kvi41); 0 <k <n—2}

E; = {9(”2k—117n—2k+1)i 1<k< EJ}

E, = {g(V2k+117n—2k+1)i I<ks< lnT_ZJ}

Labeling the induced function of edges g: E(G) — Z

gWovp_y) = (n— 1)

gwevge) =3k(k+1)+1;,0<k<n-2

IWak-1Vn-2k+1) = n — 4k + 2)[n(n — 2k + 1)
+ak(k -1 +151<k< |}

9War41Vn-2k41) = (0 — 4k)[2k(2k —n) + n(n + 3)
+3s1<k <[22

From the labeling of vertex and edges it is noticed that the

values are distinct for the graph(G) and it is recognized to be

cube Difference graph shown in Fig.9

702

36

\\h |

v, 4 S
- ;
Ve

Fig.9 C,, with zigzag chords is a cube difference graph

Theorem 9: For n > 8, all cycle C,, with zigzag chords is
absolute difference of cube sum and square difference graph

Proof: Let us consider the cycle C, with vertex V =
{vy; 0 < k <n — 1}. The Zigzag chords in the cycle formed
by the vertices {v;Vp_1, Vn_1V3, V3Vn_3,..., Vo Vg}, @ and f
stated in Def.1. The vertices are labeling as f and the edges are
labeling as g respectively.

Labeling a vertex f:V(G) — {1,2,3,....,n} is stated as
below

for) =k;1<k<n

All vertices are independently labeled with individual values
and they distinct.

The edge set E(G) is given by E(G) =E; UE,U--UE,
Copyrights @Kalahari Journals

E; = {g(wovp-1)}
E, ={g(Wx_1v); 1<k <n}

E; = {g(vzk_lvn—zkﬂ); l<ks< EJ}

E, = {g(v2k+1vn—2k+1); 1<k< lnT_ZJ}
Labeling the induced function of edges g: E(G) —
Multiples of 2Z
gWoVn_q) =n*(n—1)
JWe_v) =kQRk?+k+1);1<k<n
IWak-1Vn_zks2) = 4k*(2k — 1) + (n — 2k + 2)*(n — 2k
. n
+1;1<k< |
9Waks1Vn—zic+2) = 2k +2)*(2k + 1)
+(—-2k+2)>?n-2k+1);
n-2
1<ks<|3
From the labeling of vertex and edges it is noticed that the

values are distinct for the graph(G) and it is recognized to be

absolute Difference of css-graph shown in Fig.10

vy

2794
11 Y10

2110
10 Va
1548

9 vy

1080

280 628 1096

8 vy
Ub

Fig.10 C,, with zigzag chords is Absolute difference of CSS-
graph

Theorem 10: For n = 8, all cycle C,, with zigzag chords is
Strongly * graph

Proof: Let us consider the cycle C, with vertex V =
{v; 0 < k <n — 1}. The Zigzag chords in the cycle formed
by the vertices {v,v,_q, Vy_1V3, V3Vp_3,..., VqVg}, @ and B
stated in Def.1. The vertices are labeling as f and the edges are
labeling as g respectively.

Labeling a vertex f: V(G) - {1,2,3,....,n} is stated as

below
f(wy) =1
f) =2k1<k< |y
fp) =2k+1,1<k < lnT_lJ
Vol. 6 No. 3(December, 2021)
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All vertices are independently labeled with individual values
and they distinct.

The edge set E(G) isgivenby E(G) =E; UE,U--UE,

E; ={g(vov)}

E, = {g(wovn-1}

E; = {g(vkvk+1); 1<k< lnzij}

{9@naivni 1 <k < |23}

Es = {g(VZk—117n—2k+1)i 1<k< EJ}

E¢

E,

{g(V2k+117n—2k+1)2 1<k< lnT_ZJ}

g (v;vgﬂ),if n = 0(mod 2)

E;
g (Un_—:LUn_H),if n = 1(mod 2)
2 2

Labeling the induced function of edges g: E(G) - N
gwovy) =5

gWoVn_q) =7

JWvpsy) = 4k(k+2) + 21 <k < ["T‘ZJ

JWn—kVni—y) = 4k(k +3)+7;1 < k < l”T*J

Conclusion:
In this paper we prove, cycle with zigzag chords is vertex even
mean graph, vertex odd mean graph, square sum graph, square

difference graph with illustrations. Also, we prove that the
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