Turkish Journal of Computer and Mathematics Education Vol.12 No.10 (2021), 5500-5508

Research Article

Some Labelings On Cycle With Parallel P4+ Chord

A. Uma Maheswari?, S. Azhagarasi?, Bala Samuvel. J3

123pG & Research Department of Mathematics,

Quaid-E-Millath Government College for Women, Chennai- 02
lumashiva2000@yahoo.com 2kothaibeauty@gmail.com 3bsjmaths@gmail.com

Article History: Received: 10 January 2021; Revised: 12 February 2021; Accepted: 27 March 2021; Published
online: 28 April 2021

Abstract: In this paper we focused, to obtain some results on labeling of cycle graph, Cycle Con (m > 3) and
Com+1 (M > 3) with parallel (path) P4 chords. We have proved, every cycle Com (M > 3) and Com+1 (M > 3) with
parallel (path) P4 chords is a vertex odd mean graph and vertex even mean graph, though it satisfied their
labeling. And also graph is proved for Square Sum labeling and Square Difference Labeling on cycle Com (Mm >
3) and Com+1 (M > 3) with parallel (path) P4 chords.
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Introduction

Rosa introduced the labeling of graph in the year 1967[1]. A.Gallian has given survey for graph
labeling in detail [3]. S.Somasundaram and R. Ponraj, found mean labeling and published results for some
graphs[7]. Revathi [6] has established and proved the graphs for vertex even mean and vertex odd mean
labeling. In [8], Ajitha, Arumugam & Germina, established results for some graphs which admits square sum
labeling. Square difference labeling is introduced and proved by J.Shiama [9]. We can able to study mean
labeling for cycle graphs[4]. In [5] Graceful labeling is proposed for C, with parallel (path) Pk chords.

Labelings on C, where (n > 6) attains parallel Chords with path Pz proved by A.Uma Maheswari &
V.Srividya [2]. In [10], [11] further results are proposed for vertex even & odd mean labeling, for new families
of cycle with chord (parallel). In [12] certain labeling are proved for C, (n > 6) with parallel (path) Ps as a
Chord.

Throughout this paper, consider the cycle Com (M > 3) and Com+1 (M > 3) with parallel P4 chords. We
have proved that the Cycle Con (M > 3) and Com+1 (M > 3) with parallel P4 chords admits labeling for Vertex Odd
mean and Even mean. In addition, we also proved that these Graphs satisfies Square Sum and square difference
labeling.

Definition 1.1: [6]
A graph G, with vertices (p) and edges (q), if there exist function (injective) f:V(G) - {1,3,5,...,2q — 1} such

that the induced function f*: E(G) — N is given by f*(uv) = w where each edge uv are distinct by the
vertex odd mean labeling.

Definition 1.2: [8]

A graph G is called square sum graph, if it admits an 1-1 and onto labeling mapping f:V(G) -
{0,1,2...,p — 1} given by the induced function f* = E(G) —» N, defined by f*=[f(w)]*+[f(¥)]* is
injective for every edge uv are distinct.

Definition 1.3: [6]
A graph G, with vertices (p) and edges (q), if there exist an injective function f: V(G) —{2, 4,6, ...

2q} such that the induced mapping f *: E(G) — N is given by f *(uv) = w are where all edges uv are
distinct is said to be vertex even mean graph by its labeling.

Definition 1.4: [9]
A graph G, is called square difference graph, if it admits labeling with an 1-1 and onto mapping f :
V(G) - {0,1,2,..,p — 1} given by the induced function f *: E(G) — N, defined by f *(uv) = |[f *(u)]? - [f
*(v)]? is injective for every edge uv are distinct.

Definition 1.5: [5]
Cycle with parallel P4 chords is obtained from the graph, Cn: UoU1Ua......Un-1Uo by attaching disjoint paths P4’s

between two vertices Uiln1, UsUn.2, ...U<ug Of Cy Where a = BJ -1, B = EJ +2(or) B = EJ +1,
when n is odd & even as shown in Fig. 1a and 1b.
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In this paper, Com (M > 3) has 4m-2 vertices and 5m — 3 edges and for Com+1 (M > 3), has 4m—1 vertices
and 5m — 2 edges.

Iy

Iy

175)

Uy it

iy

Fig.1a Cycle Cg with parallel P4 chord Fig.1b Cycle Cy with parallel P, chord

I1. Main Results

Theorem 1: For m > 3 every cycle Com with (path) P4 which are parallel chords admits vertex even mean
labeling.

Proof: Consider the graph G, C,,,(m > 3) with parallel P4 chords. Let vy, vy, vy, ..., V4m—3 are the vertices of
Graph. Labeling of vertex are f: V(G)— {2,4,6,...2(5m — 3)},

f(Uajms) = 2(4j-3) ;1 <j<m
fuj3) =42 -1 ;1<j<m
f(uaj—2) =8-2;1<j<m-1
f(vaj1) = 8j ;1<j<m-1
The above labeling function of vertices ensures the labeling are unique.
Let E(G), given by E(G) = U7_,E; where,
Ey = {(v4j-avsj-3) ;1 =1}
E; ={(Vsj_atsj) ;1 < j < m—1}
E3 ={(V4j_3V4j11) ;1 < j < m—1}
Ey ={(v4j_3sj—2) ;1 < j < m—1}
Es ={(v4j_11sj) ;1 < j S m—1}
Ee ={(v4j_2vsj-1);1 < j = m—1}
E7 = {(Vam-4Vam-3)}
Induced function f*: E(G) — N, is defined as,
f*(v4]-_4174]-_3) =8j-5;j =1
[ Wajoavaj) =2(4j- 1)1 < j <m-—1
f*(v4]-_3v4]-+1) =8;1<j<m-1
[ (VajosVsj2) =8j-3;1 < j<m-1
ffajmej) =8 + 151 <j<m-1
[ (WajaVaj1) =8j-1;1 < j <
f*(Vam-aVam-3) = 8m-5
It is clear that, labeling of the edges are distinct by the induced function. Hence, Com (M > 3) with path P4 chords
which are parallel is a vertex even mean graph.

m—1

Example 1: Vertex even mean labeling for Cg with parallel P, chords, illustrated in Fig 2.
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Fig. 2 Cycle Cg with parallel P4 chord

Theorem 2: For m = 3 every cycle Com+1 With (path) P4 which are parallel chords admits vertex even mean
labeling.
Proof: Let the graph G, cycle Com+1 (M > 3) with parallel P4 chords. Let vy, v1, vo, ..., vam— are the vertices of
G. Define the labeling for vertex f: V(G) — {2,4,6,...2(5m — 2)} as follows:
f(via)=2(4j-3);1<j<m
f(va3) =4(2j-1);1<j<m
f(va2) =2(4j-1);1<j<m-1
f(V4j.1):8j ;1SjSm
f (V4m.2) =8m-2
The above labeling function of vertices ensures the labeling are unique.
Let E(G) = u/_, Ei where,
E1={(Vaja Vaj3) ; j =1}
Eo={(v4avg);1<j<m-—-1}
Es={(Vaj3Vsjr1); 1 <j<m—1}
Es={(vasVsi2) ;1 <j<m—1}
Es = {(Vaj1Vvg);1<j<m-—-1}
Ee ={(vai2Vs1) ;1 <j<m—-1}
E7 = {(Vam-4 Vam2)} and Es = {(Vam-3 Vam-2)}
Let us define the values of induced function f * : E(G) — N, as follows to label the edges
f*(Vaja vai3) =8 -5, j=1
f*(Vajavy) =2(4j-1);1<j<m-—-1
f*(VaiaVvai+1) = 8] ;1<j<m-—1
f*(Vaja Vaj2) =8j—3;1 < j <m-—-1
f*(Vajo Vo) =8j-1;1 < j < m-—1
F*(vaj1vy) =8+l ;1 < j <m-—-1
f *(Vam-2 Vam-2) = 4(2m — 1) and f *(Vam-3 Vam2) =8m — 3
Itis clear that, labeling of the edges are distinct by the induced function.

Example 2: Vertex even mean graph, Cowith (path) P4 as parallel chords, illustrated in Fig 3
Ll

Vi3 2 Vig

Fig. 3 Cycle Cy with parallel P4 chord

Theorem 3: For m = 3 every cycle Com with (path) P4 which are parallel chords admits vertex odd mean
labeling.
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Proof: Consider G, as Com (m > 3) with parallel (path) P4 chords. Let vo, v1, v2, ..., vam-3 are the vertices of G.

Labeling for vertices are defined by f:V(G) - {1,3,5,...2(5m - 3)-1},

f(Vaja) =8j-7 ;1< j<m

f(v43)=8j-5 ;1 <j<m-1
f(Vaj2)=8j-3 ;1 <j<m-1
f(vs1)=8j-1 ;1 <j<m-1

It implies that vertices are labeled and distinct.
Let E(G) = u/_,Ei where,
Ei= {(V4J 4Vaja) =1}
Ea={(Vajavs); 1 < j < m—1}

Ez={(V4j3Vsr1);1 < j < m—1}
Bs={(Vaj3Vs42); 1 < j < m—1}
E5—{(v4,2v4,1)1S]Sm—1}
Ee—{(V411V4]) 1<) < m—l}

E7 = {(Vam-4 Vam-3)

Defining the induced function f * : E(G) — N, as follows
f*(Vaja Vajs) = 2(4) - 3) ; j =1
f*(V4j.4V4j):8i—3 1 <j<m-1

f*(V4j.3 V4j+1) =8i- 1<j<m-1
f*(VajaVaj2) =42 -1);1 < j <m-—-1
f*(Vaj2Vaj1) =2(4j-1);1 < j <m-—-1
fF*(varve) =8 ;1 < j <m-—1

f*(Vam-4 Vam-3) = 8m — 6

It is clear that, labeling of the edges are distinct by the induced function. Hence G, Cam (m > 3) with parallel

(path) P4 as a chords is said to be vertex odd mean graph.

Example 3: Vertex odd mean graph, Cs with parallel (path) P4 chords is, illustrated in Fig.4
1'01

Fig. 4 Cycle Cg with parallel P4 chord

Theorem 4: For m > 3 every cycle Com+1 With (path) P4 which are parallel chords is admits vertex odd mean

labeling.
Proof: Consider G, as Com+1 (M > 3) with (path) P4 chords as a parallel. Let vo, v1, vo, ...,
G. where the vertex labeling f: V(G) — {1, 3,5, . .., 2(5m — 2)-1} as follows:
f(V4j.4):8j—7 1<j<m
f(vs3)=8j-5 ;1<j<m
f(va2)=8j-3 ;1<j<m-1
f(V4j.1)=8j-l ;1SjSm—1
f (V4m.2) =8m-3
The vertices are distinctly labeled.
Let E(G)= U%_,Ei where,
E1={(v4javajz) ;j = 1}
B2 = {(Vaja vaj) ; 1 <j < m-1}
Es = {(v4j3 Vajss) ; 1 <j < m-1}
Es={(v43V42) ;1 <j<m-1}
Es = {(V4j2 v4j1) ; L < j <m-1}
Ee = {(Vaj-1vs) ; 1 < j<m-1}
E7 = {(Vam-4 Vam2)} &

V4m—2 are vertices of
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Es = {(Vam-3 Vam-2)}
Defining the induced edges by the function f * : E(G) — N, follows
f*(Vaja Vaj3) = 2(4) - 3) 5 j=1
f*(Vaavg5) =8j—3;1<j<m-1
f*(vaja Vaj+1) =8j-1;1<j<m-1
f*(Vaja Vaj2) =2(4) - 2) ;1 <j<m-1
f*(Vaj2 Vo) =2(4j - 1) ;1 <j<m-1
f*(vajava) = 8] ;1<j<m-1
f *(V4m.4 V4m.2) =8m-5and
f*(Vam-3 Vam-2) = 8m —4
It is clear that, labeling of the edges are distinct by the induced function. Hence G, C,,,,, with (path) P4 which
are parallel chords is a vertex odd mean graph.

Example 4: Cq with (path) P4 chords as parallel is vertex odd mean graph, illustrated in Fig.5.
Yo

Vi3 3 Via

Fig. 5 Cycle Cq with parallel P4 chords

Theorem 5: For m = 3 every cycle Com with (path) P4 chords which are parallel is admits square sum
labeling.
Proof: Consider G, Cam (Mm > 3) with parallel (path) P4 chords. Let vo, v1, v2, ... , vams are vertices of G.
Labeling of vertex is defined as f: V(G) - {0, 1,2,...,4m-3}

f(vp=j ;0<j < 4m-3
Hence, vertices are labeled with above function are distinct.
Let E(G) be the edge set given for Czn, E(G) = U/_, E; where,

E1={(Vaja Vaj3) ;j = 1}

Er = {(v43Vsr1) ;1 <j<m-—-1}

Es={(VajaVvs) ;1 <j<m-—1}

Es={(v4j3Vsj2) ;1 <j<m-—1}

Es = {(Vaj2V4.1) ;1 <j <m—1}

Ee = {(vsj1Vvs); 1 <j<m-—1}

E7 = {(Vam-4 Vam-3)}
Defining the induced edge function f * : E(G) — N,

f*(V4j.4 V4j.3) = 32]2-56J+25 ; J =1

f*(V4j.3 V4j+1) = 32i2-16j+10; 1<j<m-1

f *(Vaja Vaj) = 32j%-32j+16 ;1 <j<m—1

f*(V4j.3 V4j.2) = 32j2-40j+13; 1<j<m-1

f*(V4j.2 V4j.1) = 32]2-24J+5, 1 S] <m-1

f*(V4j.1 V4j) = 32j2-8j+1 1 S] <m-1

f *(V4m.4 V4m.3) = 32m2-56m+25
It is clear that, labeling of the edges are distinct by the induced function. Hence, Graph G Com (m > 3) with
parallel (path) P, chords is a square sum graph.

Example 5: A cycle Cg with parallel P4 chords is square sum graph, illustrated in Fig.6
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Fig. 6 Cycle Cg with parallel P4 chords

Theorem 6: For m > 3 every cycle Com+1 with (path) P4 which are Parallel chords is admits square sum
labeling.
Proof: Consider G, as Com+1 (M > 3) with (path) P4 chords as a parallel. Let vo, v1, v2, ..., vam— are vertices of
G. Labeling of vertex are defined by f:V(G) - {0,1,2,...,4m-2},

f(v)=] ;0<j<4m-2
The above labeling function will label all vertices are distinct.
Let E(G) be the edge set given for Con1, E(G) = U2, Ei where,

E1={(Vaja Vaj3) ; j =1}

Er = {(v4j3Vsj+1) ;1 < j < m—1}

Es={(v4aVvs);1 < j < m-—1}

Eq = {(vs4j-3 V4j2) 5 1 m—1}

Es = {(vaj2 V4j1) ; 1 m—1}

Ee = {(Vaj1Vvg) ;1 < j <m—1}

E7 = {(Vam-4 Vam-2)} and

Eg = {(V4m-3 V4m-2)}a
Defining the induced edges by the function f * : E(G) —» N,

f*(Vaja Vaj3) = 32j2-56j+25; j=1

f *(Vajs Vajr) = 32j%-16j+10;1 < j < m—1

f*(V4j.4 V4j) = 32]2-32J+16 1< ] <m-1

f*(V4j.3 V4j.2) = 32j2-40j+l3; 1<j<m-1

f *(Vajo Vajr) = 32j2-24j45; 1 < j<m—1

f*(Vajr va) =32j%-8j+1 ;1 < j < m-—1

f *(Vam-a Vam-2) = 32m?-48m+20 and

f *(Vam-3 Vam-2) = 32m?2-40m+13
It is clear that, labeling of the edges are distinct by the induced function. Therefore, the Graph G, Com+1 (M> 3)
with parallel P4 chords is a square sum graph.

<j<
<j<

Example 6: A Cycle Cy with parallel P4 chords is square sum graph, illustrated in Fig 7.
Vo

Fig. 7 Cycle Cq with parallel P4 chords
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Theorem 7: For m > 3 every cycle Cam with (path) P4 which are parallel chords is admits square difference
labeling.
Proof: Consider G, has vo, vy, vo, ..., vam-3 be the vertices. Labeling of vertex is defined by f: V(G) — {0, 1, 2,
..., 4m-3},

f(vp)=j ;0<j<4m-3
Hence vertices labeled are distinct.
Let E(G) be the edge set given for Com, E(G) = U7_, Ei where,

E1={(Vaja Vaj3) ; j =1}

Er = {(VaiaVajr1) ;1 < j < m—1}

Es={(Vajave) ;1 < j < m—1}

Eq = {(vsj-3 V4j2) 5 1 m—1}

Es = {(vsj-2 V1) 5 1 m—1}

Eo = {(Vaj1vg) ;1 < j < m—1}

E7 = {(Vam-4 Vam-3) } these edges set Com (M > 3).
Defining the induced edges by the function f * : E(G) —» N,

f *(Vaj.a Vaj3) = 32j2-56j+25; j=1

f*(Vaj3 Vajr1) =8(4j-1) ;1 < j < m-—1

f*(Vajave) =8(4j-2) ;1 < j <m-—1

f*(Vaj3 Vaj2) =8j -5, 1 <m-1

f*(Vaj2 Vaj1) = 8j - 3; 1 <m-1

f*(Vajavg) =8j-1 ;1 < j <m-—-1

f*(Vam-4 Vam-3) = 8m-7
It is clear that, labeling of the edges are distinct by the induced function. Therefore, the Graph G, Caom (M > 3)
with (path) P4 chords with parallel is a square Difference graph.

<j<
<j<

<j
<

Example 7: Cg with (path) P, chords as a parallel is a square Difference graph, illustrated in Fig 8.

L_J
Vi3

Fig. 8 Cycle Cg with parallel P4 chords

Theorem 8: For m > 3 every cycle Com+1 With (path) P4 which are parallel chords | admits square difference
labeling.
Proof: Consider, G has vo, v1, va, ... , vam—2 are the vertices of G. The vertex labeling is defined by f : V(G) —»
{0,1,2,...,4m=2},
f(v)y=j ;0<j <4m-2
Hence vertices are labeled distinctly.
Let E(G) be the edge set given for Com+1, E(G) = UP_, Ej where,
E1={(v4javsja);j = 1}
E, = {(V4j.3 V4j+1) 1< j<m-— 1}
Es={(VajaVsg);1 < j <m-—1}
Es = {(V4j.3 V4j.2) X 1< ] < m-— 1}
Es = {(V42Vs1) ;1 < j < m-—1}
Ee = {(Vaj1vg);1 < j < m—1}
E7 = {(Vam-4 Vam-2)} and
Es = {(Vam-3 Vam-2)}
Defining the induced edges by the function f * : E(G) —» N,
f*(Vaja Vaj3) = 32]2— 56j+25; j=1
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f*(Vaja vajr1) =8(4j-1);1 < j < m—11
f*(V4j.4V4j) = 8(4] -2) 1<j<m-1

f*(Vaja Vai2) =8j-5;1 < j <m-—-1
F*(Vaj2 V4) =8j-3;1 < j <m-—1
f*(vajave) =8j-1 ;1 <j<m-—1

f *(V4m.4 V4m.2) = 4(4m-3) &

f*(Vam-3 Vam-2) = 8m-5

It is clear that, labeling of the edges are distinct by the induced function. Hence, graph admits the square
difference labeling.

Example 8: Cg with (path) P4 chords are parallel, is a square Difference graph, illustrated in Fig 9.

Conclusion:

27 .
)3 Vig

Fig. 9 Cycle Co with parallel P4 chords

Here, we have proposed the certain results, which obtains the labeling on Cycle with Parallel (path) P4
Chord; We have proved that the graphs Com (m > 3) with Parallel P4 Chord and Com+1 (M > 3) with Parallel
(path) P4 Chord permits vertex even mean, vertex odd mean labeling. In addition to this, we also proved results
for Square sum and difference labeling.
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