IJRET: International Journal of Research in Engineering and Technology eISSN: 2319-1163 | pISSN: 2321-7308

CAHIT-8-EQUITABILITY OF CORONAS C,oK;

Dayanand G. K?, Shabbir Ahmed?, Danappa. G. Akka®

'Dept. of Mathematics, BKIT (Rural Engg, College) Bhalki, Dist. Bidar Karnataka, India
%professor of Mathematics, Gulbarga University, Gulbarga, Karnataka, India
*Dept. of Mathematics, Raja Rajeshwari College of Engineering Bangalore-74, Karnataka, India

Abstract
Cahit [4] proposed the concept of labeling the vertices and edges among the set of integers {0,1,2, .......k-1} as evenly as possible to
obtain a generalization of graceful labeling as follows: For any graph G(V,E) and any positive integer k, assign vertex labels from
{0,1,2,....... k-1} so that when the edge labels are induced by the absolute value of the difference of the vertex labels, the number of
vertices labeled with i and the number of vertices labeled with j differ by at most one and the number of edges labeled with i and the

number of edges labeled with j differ by at most one. Cahit called a graph with such an assignment of labels k-equitable.

We establish that Corona graphs C,oK; are k-equitable as per Cahit’s definition of k-equitability, k = 8.
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1. INTRODUCTION

Every labeling of the vertices of a graph with distinct natural
numbers induces a natural labeling of its edges: the label of an
edge uv is the absolute value of the difference of labels of u
and v. A labeling of the vertices of graph of order p is
minimally k-equitable if the vertices are labeled with
0,1,2,...... p and in the induced labeling of its edges every
label either occurs exactly k times or does not occur at all.

Bloom [2] used the term k-equitable to describe another kind
of labeling. Hence we all use the term Cahit-k-equitable when
the k-equitability is as per Cahit’s definition. Bloom defined a
labeling of the vertices of a graph to be k-equitable if in the
induced labeling of its edges. Every labeling occurs exactly k-
times if at all.

The Corona G;0G, of two graphs G; and G, was defined by
Frucht and Harary[5] as the graph G obtained by taking one
copy of G; which has p; vertices and p; copies of G, and then
joining the ith vertex of G, to every vertex in the i copy of
G,. In [3] proved that the corona graphs C,oK; k-equitable as
per Cahit’s definition of k-equitability k = 2, 3, 4, 5, 6. In
addition in [1] we obtain the coronas C,cK; are 7-equitable as
per Cahit’s definition. In this paper, we obtain that the coronas
CnoKjy, n > 3 are Cahit-8-equitable as per Cahit’s definition.

2. CAHIT -8 -EQUITABILITY OF CORONAS

Theorem: All Coronas Cahit-8-equitable

Proof: For Cahit-8-equitable the label set as well as the edge
weight set is {0,1,2,3,4,5,6,7}. We have |V(C,0Ky)|=
| E(C,oK3) | = 2n. We consider different cases,

Casel: 2n= 0(mod8)
Letp=q=2n=8t,

Sub case 1.1: Suppose t is even. We give suitable labeling at
the end of the proof for t = 2. So let t > 4. For Cahit — 8 —
equitability of C,,0K; each label will have to be used ‘t’ times
such that each edge weight will occur ‘t’ times.

We describe the labeling functionf: V (C,oK;) {0, 1,----
-7}

f(u1)=6 f(U1)=5

f(uz) =0 f(ry)=4,1<1i <

t
2

fuzisn) =7 f(vzi41) =2 1<i<--1

N

fue) =7 fWee) =7

f(uZi) =0 f(UZi) =5

§+1513t
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fQia) =6 fum)=5 s+1<i<t-—1
fuzes) =6 f(vzeqq) =2

flz) =4  f)=6 t+1<i<Z-1
fluz) =1 flva) =2 t+1<i<I-1
fluze) =1 f(vy) =4

fla) =3 f(va1) =1 Z<i<2t-1
flusesr) =3 f(U3e42) = 2

fluz) =3 flw) =7 ZH2<is2t

It can be directly verified that this labeling of C,0K; is Cahit —
8 — equitable.

We give below a suitable labeling for t = 2 which corresponds
ton=8

3. CAHIT -8 - EQUITABLE LABELING OF CgoK;
Herep=q=16,t=2,n=8
(Vi) 54752421 (v)
(u) 60706133 (U
Sub Case 1.2 Suppose t is odd. We give suitable labeling at
the end of the proof fort=3. Solett>5.  In this case each

label will have to be used ‘t” times such that each edge weight
will occur ‘t’ times.

We d7escribe the labeling function f f: V (C,0Ky) {0,1-
f(”zjl) =7 fu)=4 1<is<™
faa) =0  fp)=2 1<isT
fluzip)) =6 f(rp) =1 %S i<t

f(uzis2) =0 f(i42) =5 TS i<t-—1
f(u2t+2) =5 f(v2t+2) =5
flugiv) =1 f(vy41) =5 t+1SiST_

fuy) =2 fvy) =4

fluz) =1 f(v3) =2

fluzez1) =3 f(ugy) =4

3t+1

fUuzis1) =3 f(vaip) =7 S-si<2t-1

fae) =3  f=6  T2<i<a
It can be directly verified that each label and each edge weight
occur ‘t’ times.

We give below a suitable labeling for t = 3 which corresponds
ton=12.

4. CAHIT - 8 — EQUITABLE LABELING OF

ClQOKl
Herep=q=24,t=3,n=12
(vi) 424215152476 (Vo)
(u) 707060651333 (V)
Case 2 :2n =2 (mod 8)

Letp=q=2n=8t+2

Sub Case 2.1: Suppose t is even. We give suitable labeling at
the end of the proof for t = 2. So let t > 4. For Cahit — 8 —
equitability of C,0Kj six labels will have to be used ‘t’ times
each, and two labels will have to be used ‘t+1° times each such
that six edge weights will occur ‘t’ times each and two edge
weights will occur ‘t+1° times each.

We describe the labeling function f: V (C,oK;) — {0,1,----
-7}

flu) =0 fl) =1

fluz) =7 fv) =4 1<is<t
fQua) =0  fu)=2 1<i<:
fluz) =6 f) =1 S+1<i<t

f(uzi41) =0 f(vyi41) =5 -+2<i<t
f(u2t+2) =5 f(U2t+2) =5

.3
fQuaiv) =1 f(vy41) =5 t+1S1S;t—1

fluy) =2 f(ry) =4

t+2<i<Z
fluzer) =1 f(vzeqq) =2
fuy) =3 f(vy) =6

§+1Si32t
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f(uzis1) =3 %+1Si$2t

fai1) =7
It can be directly verified that six labels and six edge-weights
occur ‘t’ times each and two labels and two edge weights

occur ‘t+1° times each.

We give below a suitable labeling for t=2 which corresponds
ton=29.

5. CAHIT -8 - EQUITABLE LABELING OF CyoK;

Herep=q=18,t=2,n=9
(v1)142145267(v9)
(u)070605133 (uy

Case 2.2 Assume t is odd. We give suitable labeling at the end
of the proof for t = 1. So let t > 3. For Cahit-8-equitability of
C,0K; six labels will have to be used ‘t’ times each and two
labels will have to be used ‘t+1’ times each such that six edge
weights will occur t times each and two edge weights will
occur t+1 times each.

We describe the labeling function f: V (C,oK;—{0,1,----
-7}

fuzie) =7 fu)=4 1<i<=
fluzi) =0  fluxg)=2 2<i<=>

fa) =6 f)=1  =<ist

faz)=0  f)=5  T<ist

fuaesr) =5 fUag2) =5

flp) =1 fvy) =5 t+1<i <3(t b
fain) =2 f(vyi44) = 4 t<is®og
fluz) =1 f(vg,) =2

fluzir) =3 f(3e4) =2

fluzer) =3 f(U342) =4

fluz) =3 fy=6  T<i<o
flu) =2 flw) =1 Mh<is<2

It can be directly verified that six labels and six edge weights
occur ‘t’ times each and two labels and two edge weights
occur ‘t+1’ times each.

We give below a suitable labeling for t = 1 which corresponds
ton=5.

6. CAHIT —8 - EQUITABLE LABELING OF CsoK;
Herep=9q=10,t=1,n=5

Vi \'Z) V3 Vg Vs

1 4 2 5 3

0 7 2 0 6

Uy U U3 Uy Us
Case3 2n = 4 (mod8)

Letp=qgq=2n=8t+4

Sub Case 3.1 Assume t is even. We give suitable labeling at
the end of the proof for t = 2. So let t > 4. For Cahit-8-
equitability of C,oK; four labels will have to be used ‘t’ times
each, and four labels will have to be used ‘t+1’ times each
such that four edge weights will occur t times each and four
edge weights will occur ‘t+1” times each.

We describe the labeling function f: V (C,0Ky) {0,1,----
-7}

fluzi) =0 fru) =2 1<is<i+1
flup) =7 fvy) =4 1<i <
fuzis) =6  f(ry) =1 S+1<1i<t

flu) =7 flvy) =4 S+1<i<t
fuaes2) =5 f(uag2) =5

fQuzipz) =1  f(va43) =5 t<1<3t2—2

fluz) =2 fv) =4 t+2<i<?

fluszer) =1 f(vp4) =2
f(useq2) =3 f(v3140) =4
fuz) =3

fwy) =7 %+1Si£2t

3 .
fuzes1) =3 f(v3e41) =6 §+2S1$2t+1

It can be directly verified that four labels and four edge
weights occur ‘t” times each and four labels and four edge
weights occur ‘t+1° times each.

We give below a suitable labeling for t = 2 which corresponds
ton =10.

Volume: 03 Special Issue: 03 | May-2014 | NCRIET-2014, Available @ http://www.ijret.org 958




IJRET: International Journal of Research in Engineering and Technology

elSSN: 2319-1163 | pISSN: 2321-7308

7. CAHIT - 8 — EQUITABLE LABELING OF
C]_OOK]_
Herep=q=20,t=2,n=10

Vq Vo V3 Vy Vs Vg V7
Vs \' V1o

2 4 2 1 5 5 2
4 7 6

0 7 0 6 0 5 1
3 3 3

Ug Uy U3 Uy Us Ug u;
Ug Ug Uio

Sub Case 3.2  Assume t is odd. We give suitable labeling at
the end of the proof for t=1. So let t > 3. For Cahit-8-
equitabilty of C,oK; four labels will have to be used ‘t’ times
each and four labels will have to be used ‘t+1’ times each such
that four edge weights will occur ‘t’ times each and four edge
weights will occur ‘t+1’ times each.

8. CAHIT -8 - EQUITABLE LABELING OF CysoK;
Herep=q=12,t=1,n=6

V, Vo V3 " Vs Vg
2 2 5 3 4 1
7 0 5 6 0 3
Uy U, Us Uy Us Us
Case 4 2n = 6 (mod 8)
Letp=q=2n=8t+6
Sub Case 4.1  Suppose t is even. We give suitable labeling

at the end of the proof for t = 2. So let t > 4. For Cahit-8-
equitabilty of C,oK; two labels will have to be used ‘t’ times
each and six labels will have to be used ‘t+1’ times each such
that two edge weights will occur ‘t’ times each and six edge
weight will occur ‘t+1° times each.

We describe the labeling function f: V (C,oK;) —»{0,1,----
-7}

Ws}describe the labeling function f: V (C,0K,) {0,1,—-
fluzi—1) =7 fu)=4 1<is<™=
fluz) =0 f(vy) =2 1< i S%
fQuzig) =0 f(vyq1) =4 % <i<t

f)=6  f()=5 Zsist
fuzer2) =5  f(vyq) =5

flzie) =1 flrp) =5 t+1<i<>=

f(uz) =0 f(v) =6 t+2s133t2—+1
fluses) =3 fvgeq2) =1

fluses) =3 f(vgees) =4

fuzis1) =3 f(vi11) =6 @ <i<2t
faz)=3  f)=7  TE41<is<2e+1

fuzi) =0 fru) =2 1<is<i
flug) =7 fvy) =4 1<i <
f(uer1) =0 f(Vppr) = 4

fluz) =6 f) =1 S+1<i <t
fi) =0  fuu)=5 -+1<i<t
fQuara) =5 f(Va42) =5

fliz) =1 f(v43) =5 t<i<>-2
flzie) =2 floge) =4 t<i<T—1
fluzes) =1 f(v3qq) =2

fluzess) =3 f(vag3) =1

flai2) =3 f(Vay2) =7 SH1<is<2t
fis) =3 f(vi41) =6 %+ 2<i <
2t+1

It can be easily verified that four labels and four edge weights
occur ‘t” times each and four labels and four edge weights
occur ‘t+1° times each.

We give below a suitable labeling for t=1 which correspond to
n=6.

It can be obviously checked that two labels and two edge
weights occur ‘t’ times each and six labels and six edge
weights occur ‘t+1° times each.

We obtain below a suitable labeling for t = 2 which
correspond to n = 11.
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9. CAHIT - 8 - EQUITABLE LABELING OF

ClloKl

Herep=q=22,

(V1)
(uy)

t=
4 4
70

2,n=
15
6 0

Sub Case 4.2 Assume t is odd. We obtain labeling at the end
of the proof for t = 1. So that let t > 3. For Cahit-8-equitability
of C,0K; two labels will have to be used ‘t” times each and six
labels will have to be used ‘t+1’° times each such that two edge
weights will occur ‘t” times each and six edge weights will
occur ‘t+1° times each.

We define the labeling function f: V (C,ocK,;)—{0,1,-----

7}
fuziz) =7
fuz) =0
f(uzi41) = 6
fuz) =0
f(uze41) =5
f(uzig1) = 2
fluz) =1
f(uzeqs) =3
f(uzi1) =3
fuz) =3

f(vaic1) =4 I<sis—
f(v) =2 1313%
f(ai41) =1 %Slﬁt
fwy) =5 ?Slﬁt+1
f(Wa42) =5
f(ai1) =4 t+1$i$3t2—Jr1
fwa) =5 t+2<i<™o
f(se43) =2
f(v2i41) =6 ?)t2—+3SiS2t+1
f)=7  EE<i<o+1

It can be directly verified that two labels and two edge weights
occur ‘t” times each and six labels and six edge weights occur

‘t+1° times each.

We give below a suitable labeling for t = 1 which corresponds

ton=7.

10. CAHIT - 8 — EQUITABLE LABELING OF

Herep=q=14,t=1,n=7

C7OK1

Vi "2
3 1
7 0
Uq S

V3 \7
5 2
5 0
U3 Uy

Vs \'3 V7
2 1 3
6 4 4
Us Us us
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