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Abstract. For any graph G 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 difference of the vertex
labels, the number of vertices labeled with i and the number of
vertices labeled with j differ by atmost 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. In this paper, we show that the corona graphs
Ch0Kj are 9-equitable as per cahit’s definition of k-equitability.
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V(ChoKy) = {ug,uy, ..

I. INTRODUCTION

labelling of the vertices of a graph G is an assignment of

distinct natural numbers to the vertices of G. every
labeling induces a natural labeling of the edges: The label of
an edge vv is the absolute value of the difference of the labels
of v and v. Bloom [3] defined a labelling of the vertices of a
graph to be k-equitable if in the induced labelling of its edges,
every label occurs exactly k-times, if at all. Furthermore a k-
equitable labeling of a graph of order p is said to be minimal if
the vertices are labeled with 1,2,...,p.

Bloom [3] posed the following question: Is the condition
that k is a proper devisor of p sufficient for the cycle C, to
have a minimal k-equitable labeling. Wojeiechowski [7] gave
a positive answer to this question. Barrientos, Dejter and
Hevia [4] have shown that forests of even size are 2-equitable.
They also prove that for k =3 or k =4 a forest F of size kw is
k-equitable if and only if the maximum degree of F is at most
2w and that if 3 divides the size of the double star Sy, ,(/<m <

q—

n), then Sy, is 3-equitable if and only if %S m<p Tl 9. Here

Sm n is Ky with n pendent edges attached at one end and n
pendent edges attached at the other end. They discussed the k-
equitability of forests for & > 5 and characterized all
caterpillars of diameter 2 that are k-equitable for all possible
values of k.

The corona G,;0G, of two graphs G; and G, was defined
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 i" vertex of G, to every vertex in the i" copy of G,.

In [6] Vasanti Bhat-Nayak and Shanta Telang prove that the
corona graphs C,0K; are k-equitables as per cahit’s definition
of k-equitability k=2,3,4,5,6. In [1] D G Akka and Sanjay Roy
proved that the corona graphs C,o0K; are 7-equitable. In [2] D

G Akka and et al proved that the corona graphs C,oK; are 8-
equitable. Here we prove that the corona C,0K; is cahit-9-
equitable.

Il. CAHIT-9-EQUITABILITY OF CORONAS
In this paper we will use the following notations

. Up,U1,V2, ..., Uo} Where ug,Up, ..., uy Ug
is the cycle C, and vj is the pendent vertex adjacent to u; 1 <i

<n.
Theorem. All coronas are Cahit-9-equitable.

Proof. For Cahit-9-equitability the label set as well as the edge
weight set is {0,1,2,...,8}. We have p=q=2n where p=

| (CioKy)|, ¢ = | E(Ch0Ky)|. We consider nine different

cases.
CASE 1. 2n = 0 (mod 9)

Let p=q=2n=9t, t> 2. Note that 9t = 2n implies t is even.
We describe labeling at the end of the proof fort =2, so let t >
4. For Cahit-9-equitability of (C,0K;) each label will have to
be used t-times such that each edge weight occur t times.

We define the labelling function f:V(C,0K;)— {0,1,2,...,8}

as follows.

f(u) =0 flor) =2

f(uz) =8 Sloz) =8 1<i<t/2
f(Uzi41) = 0 S(v2ie1) =3 1<i<t/2
f(uz) =7, ftoz) =1, S+1<ist
fUze) =0,  flozin) =6, —+1<i<tl
f(Uzie) =1, flozina) =5, t<i< 22
f(uz) = 6, Sloz) =2, t+1<i< %
f(usy) =1 fvsr1) =6

fUan) =4 floa) =5, 5 <i< 22
fuz) =2,  flom) =3, %+ 1<i<, 2t-1
fu)=4,  flv) =5, 4t-1<i<4t
fu)=4,  fo)=7, a+1<i<Z-1
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f(uoe ) =7, f(vo) =3
2 2

It is not hard to verify that each label and each edge-weight
occurs exactly t times. We obtain a suitable labelling for t = 2
which corresponds to n = 9 as follows.

CAHIT-9-EQUITABLE LABELING OF Cq0K;
Herep=q=18,t=2,n=9

Herep=q=10,t=1,n=5

Vi
4
8

Uz

Uz
7
0

Uz

Us
6
6

Us

Ug

Ug

Us

Us

Uy

uz

Us

Uy

Us

Us

u7

Ug

Vi Vo V3 Va Vs Ve V7 Vg Vg
2 8 3 1 6 2 5 5 3
0 8 0 7 1 6 4 4 7

Uy

CASE2.2n = 1 (mod 9)

Suppose p=q=2n=9t+ 1,t> 1. Itis easy to see that as 2n =
9t +1, t is an odd integer. We select suitable labeling at the
end of the proof for t = 1 and 3. So let t > 5 for cahit-9-
equitability of C,0Kj, 8 labels will have to be utilised t times
each and one label will have to be utilised 't + 1’ times such
that eight edge weight will occur 't’ times each and one edge
weight will occur 't + 1’ times.

We given below  the labeling function f:
V(C,0K)—{0,1,....8}

fuy) = 8, f(ry) =3

f(uy) =0, flv2) =2

f(Ua) =8, floaw) =8,  I<i<=
f(Uzisz) =0, fvziz) = 3, 1<is==
fon) =7, floam) =1, Sr<ist

f(uz) =0, floz) =6, izt

f(uz) =1, foz) =5, (t+1)<i<3(50)
f(Uzis1) =6, flvgier) =2, trD=i< D
f(Use1) =1, Sfvsr1) = 6,

foa) =4,  floa)=5, o

fua) =2,  foa)=3, i<
fUse) =4, flvawer) =5

fu)=4, flo) =T, (4t+2) <i<Z2

Any one can verify that eight labels and eight edge-weight
occurs ‘t’ times each and one label and one edge weight
occurs ‘t+1’ times each. We give below a suitable labelling
for t= 1,3 which corresponds n=5, 14 respectively.

CAHIT-9-EQUITABLE LABELING OF Cs0K;

CAHIT-9-EQUITABLE LABELING OF Cy,0K;
Herep=q=28,t=3,n=14

V1 Vo V3 Vs Vs Ve V7 Vg Vg V1o Vil V12 Vi3

Uy Uz Us Us Us Us uz Us Ug Uy Uz Us Us

CASE 3.2n =2 (mod 9)

Let p=q=2n=9t+2, t > 2. Implies that t is even number. We
give a suitable labeling at the end of the proof for t = 2. So let
t > 4. For Cahit-9-equitability of C,0K; seven labels will have
to be used 't times each and two labels will have to e used 't +
1’ times each such that seven edge weight will occur t times
each and two edge weights will occur 't + 1’ times each.

We describe below labelling function f : V(C,0K;) — {0,1,2,
..., 8} as follows.

f(uy) =0, f(vy) = 2
f(uz) = 8, f(va) =8, 1<i<tR?
f(U2i+1) = 0, f(V2i+1) = 3, 1<i<y?
f(uz) =7, fva)=1,  SP<ist
fU) =0, o) =6, SE<i<tl
f(uziv1) = 1, f(V2i+1) =5, t<i %
f(uz) = 6, f(vz) = 2, t+1<i<>
f(Uaa) = 1, f(va1) =6

f(u) =2, f(vi) =3, 342 < i < 44-2
f(Uziv) = 4, f(Vais1) = 5, %S <2t
f(ug) = 4, f(va) = 3

f(u;) = 4, f(v) =7, a+2<i<

f(u95+1) =7, f(U95+1) =3

It is easy to see that seven labels and seven edge weights
occur 't" times each and two labels and two edge weights

www.rsisinternational.org

Page 2

V14

Us



International Journal of Research and Innovation in Applied Science (IJRIAS) | Volume IlI, Issue Ill, March 2018 |ISSN 2454-6194

occur 't+1' times each. We give below a suitable labeling for Vi | V2 | Vs | Va | Vs | Ve
t= 2 which corresponds to n = 10 respectively. 3 11 lo |2 |a |s
CAHIT-9-EQUITABLE LABELING OF C;00K; 0 |7 |1 |6 |4 |8
Herep=q=20,t=2,n=10 Uy | Uz | Us | Us | Us | Us
vl V2 V3 V4 Vb V6 V7 v8 V9 V10
2 |8 |7 |1 |6 12 |5 |4 14 |7 CAHIT-9-EQUITABLE LABELING OF C;50K;
0 8 0 7 1 6 3 3 5 3 Herep:q:30,t:3,n:15
ul u2 u3 ud u5 ué u7 ug u9 u10 Vi Vo V3 | Va Vs '3 \' Vg

CASE 4.2n = 3 (mod 9)
Let p = q = 2n = 9t+3, t > 1. Note that as 2n = 9t+3, t is an

. . . Ug Uz Us | Us Us Us Uy Ug
odd number. We give suitable labelings at the end of the proof
for t = 1,3. So let t > 5. For cahit-9-equitability of C,0Kj, six
labels will have to be used 't’ times each and three labels will Yo vio T Tve Toms i T
have to be used 't+1' times each such that six edge weights
will occur t times each and three edge weights will occur "t+1'
times each. 0 2 |5 |3 |4 715
We define the labelling function f: V(C,0K;) — 2 |6 1412 14 4 18
{0,1,2,...,8} as follows Ug U | Uz | us | ug Us | Us
f(uzi1) = 0, Swai1) =3, 1<i S%
o1 CASE5.2n = 4 (mod 9)
f(uz) =8 Sfwz) =8, 1<i<— ' '
2 Let p =g = 2n = 9t+4, 't’ is even and number t > 2. We obtain
f(ur) = 7 y=1 o suitable _labeling_ at t_h_e end of the pr_oof fort= 2_. So let t > 4.
(U2) =7, foa) =1, y Si=t For Cahit-9-equitability of C,0K; five labels will have to be
_ _ t+1 . used 't' times each and four labels will have to be used t+1
f(Uziva) =0, Jlvziv1) = 6, - sisel times each such that five edge weight will occur t’ times each
3(t-1) four edge weights will occur t+1 times each.
f(uziva) = 1, Svzis1) =5, t<i< =—— _ _ _
2 We define the labeing function f: V(C,0K;) — {0,1,2, ..., 8}
f(uz) = 6, fos) =2, 1 <i< 22 as follows:
f(ul) = 0! f(vl) = 2!
f(uz) = 1, Slo) =1
3e+1 f(UZi) =8, f(DZi) =8, 1<i<y?
f(Uzi1) = 4, Svais1) =5, —<i<2tl
z f(Uzi+1) = 0, S(vais1) =3, 1<i<i2
— _ 3(t+1) _ .
f(uz) = 2, Stw2) =3, —Sis 2t f(ug) = 7, fon) = 1, §+ 1<i<t+l
_ _ . 9t+1
f(ul) - 41 f(vi) - 7y 4¢+] <I< T f(u2i+1) - O, f(02i+1)=6 %‘}' 1<i<t
flugees) =8 f(Vors) =5 f(Upind) =1, flvsies)=5, t+1<i<I-1
verify easy that six labels and six edge weights occur 't’ times f(U) = 6 =2 tr2<i<i
each and three labels and three edge weights occur 't+1’ times () =6, Soa) = 2, tosisod
each. f(Used) = 1, S(v31) = 6,
We present below suitable labelling for t=1,3 which 3 )
correspond to n=6,15. f(Uzi+1) = 4, S(v2is1) = 5, SH1<i<2t
CAHIT-9-EQUITABLE LABELING OF Cg0K; f(uz) = 2, fva) = 3, %4_ 2<i<2t

Herep=q=12,t=1,n=6
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f(Uss2) = 4,

fUi) =4,

J(04+2)=3
fo) =1,

It is easy to verify that five labels and five edge weights
occurs 't" times each and four labels and four edge weights
occur 't+1’ times each. We establishing suitable labeling for t
= 2 which correspond to n = 11.

CAHIT-9-EQUITABLE LABELING OF C;;0K;
Herep=q=22,t=2,n=11

ar+3<i< 22

Vi Vy Va | V4 | Vs Ve | V7 Vg | Vo V10 vil
2 8 4 1 3 1 6 2 3 5 8
0 8 0 7 0 7 1 6 4 4 5

Uy Uz U3 Us Us Us Uz Us Ug u10 u1l

CASE 6.2n = 5 (mod 9)

Letp=q=2n=09t+5,t> 1 and t is an odd integer. We give
suitable labeling at the end of the proof for t=1,3. So let t > 5.
For Cahit-9-equitability of C,o0K; four labels will have to be
used 't times each and five labels will have to be used 't+1’
times each such that four edge weights will occur 't" times
each and five edge weights will occur 't+1' times each.

We define the labelling function f:V(C,0K;) — {0,1,2, ...,8}
as follows.

f(u;) =0, ffo1) =2,

flz) =8, fioa) =8, 1<is
fUan) =0,  flom) =3,  1<is=

f(uz) =7, flox) =1, t;—l <i<t
fUz) =0, f{vzie1)=6 Heigt-1
f(Uze) =1, f{02i41)=5, t<i<3ED
f(uz) = 6, floas) =2, t+1<i< 3f2+1
fuvs) = 1, floz) =6,

f(uzi+1) = 4, Swai+1) =5, 3t2—+1 <i<2t-1
f(uz) = 2, floz) =3, 3 <i<ae
fUser) =4, floaer)=3

f(u) = 4, fo) =1, are2ci< 22

f(uoess) =8, f(vorss) =5
2 2

It can be directly verified that four labels and four edge
weights occurs 't’ times each and five labels and five edge

weights occur 't+1' times each. We give below suitable
labelling for t= 1, 3 which correspond to n =7, 16.

CAHIT-9-EQUITABLE LABELING OF C;0K;
Herep=q=14,t=1,n=7

Vi Va V3 2 Vs Ve V7
2 1 6 2 3 7 5
0 7 1 6 4 4 8

U Uz Uz Us Us Us Uz

CAHIT-9-EQUITABLE LABELING OFC,50K;

Herep=q=32,t=3,n=16

(VE Uz U3 Uy Us Ue uz Usg Ug
2|8 |3 |1]|6]1|5]|2]6

o8 |0 |7 |0 |7 |1]6 |1

Up | Uz | Ug | Us [ Us | Ug | U7 | Ug | Ug

Uio U11 U2 Uiz Uis Uis Uie
2 5 3 3 7 7 5
6 4 2 4 4 4 8
Uio U11 U2 Uiz Uis Uis Uie

CASE7.2n = 6 (mod 9)

Letp=qg=2n=9t+ 6, tiseven number t > 2. We give
suitable labeling at the end of the proof t =2, 4. So let t >
6.For Cahit-9-equitability of C,oK; three labels will have to
be used 't’ times and six labels will have to be used 't+1' times
each such that three edge weights will occur 't times and six
edge weights will occur 't+1' times each.

We define the labelling function f:V(C,0K;) — {0,1,2, ...,
8} as follows.

f(u;) =0, ffo1) =2,

f(uz) =8, flva) =8, 1<i<t2

f(Uzis1) =0, J(vai+1) =3, 1<i S% +1

f(uz) =7, fox)=1, §+1 <i<t+1
f(Uziva) =0, flv2i1)=6, “+2<i <t
fUpsr) =1,  fvzis1)=5, t+1<i<-1
f(uz) = 6, floz) =2, t+2<i<i+1
fUser) =1, floges) =6,

f(Uzs) =4, flvzisd) =5, Zt1<is<2e
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f(uz) = 2, Jw2)) =3, %+ 2<i<2t
f(Usir2) = 4, JS(4r42)=5
fu) = 4, Jo) =1, are3<i< 28

f(uoc+e) =8, f(voe+e) = 3
2 2

It is not hard to verify that three labels and three edge weights
occurs 't" times each and six labels and six edge weights occur
't+1' times each. We have below a suitable labeling for t =2, 4
which correspond to n = 12, 21.

CAHIT-9-EQUITABLE LABELING OF C;,0K;
Herep=q=24,t=2,n=12

Uy | Uz | U3 [ Us | Us | Us | U7 | Ug | Ug | Uz | Uz | Us2
2 18 (3|13 |16 |2 ]|5]5 7 3
08 (0 |7 |0 |7 116 |7 |4 4 8

Up | Uz [ U3 | Usg | Us [ Ug | U7 | Ug | Ug | Ugo | Uiz | U2

CAHIT-9-EQUITABLE LABELING OF C,;0K;
Herep=q=42,t=4,n=21

Uz Uz Uz Uy Us Us uz Usg Ug Uio U1 U2
2 (8 (3 (83|13 |16 |1 5 2
o8 (0 (8|0 |7 |0 |7 |0 |7 1 6

Up [ U2 | Us | Us | Us | Us | U7 | Ug | Ug | Uz | Uiz | U2

U3 Uig Uss Uie U7 Uig Uig Uzo Uz1

U3 Uig Uss Uie U7 Uig Uig Uzo Uz1

CASES8.2n= 7 (mod 9)

Let p = q = 2n = 9t+7,then clearly 't"is odd > 1. We establish
suitable labeling at the end of the proof fort =1, 3. So let t >
5. For Cahit-9-equitability of C,oK; two labels will have to be
used 't’ times and seven labels will have to be used 't+1’ times
each such that two edge weights will occur t’ times and seven
edge weights will occur 't+1' times each.

We define a function f:V(C,0K;) — {0,1,2,...,8} as follows:

f(u) =0, 1) =2,

f(uz) =8, f{vai) = 8, 1<i <%
fUan) =0,  floma) =3, 1<i<tt

f(uz) =7, foa) =1, tzﬁ <i<t+1
f(uzi+1) =0, J(02i+1)=6, % <i <t

f(Uzivg) = 1, S(v2i+1)=5, t+1<i< 3tz__1
fuy) = 6, floa) = 2, t+2<i< @
f('~13t+2) =1, S (03t+2) =6

f(ugieg) = 4, f(v2i41) = 5, @ <i<2t+1
f(uz) = 2, foa) =3, D y1<igaen
f(u;) = 4, f) =1, (1) <i< =7

One can easily verify that two labels and two edge weights
occur 't times each and seven labels and seven edge weights
occur 't+1' times each. We obtain below a suitable labeling for
t=1,3 which corresponds to n=8,17.

CAHIT-9-EQUITABLE LABELING OF Cg0K;
Herep=q=16,t=1,n=38

Vi 2 V3 Vy ' Ve V7 Vg
2 8 3 1 6 2 5 7
0 8 0 7 1 6 4 4

Uy Uz U3 Us Us Us uz Us

CAHIT-9-EQUITABLE LABELING OF C;;0K;
Herep=q=34,t=3,n=17

Uy Uz U3 Ug Us Us uz Usg Ug U1o
2|8 3|8 (3|1 |6 ]|1]|5]2
o|s|o|8|o |7 |0 |7 |1]|6

Up [ U | U3 | Usg | Us | Usg | Uz | Ug | Ug | Uso

Uiy | Uz Uz | Uws | Uss Uie U7
6 2 5 3 5 7 7
1 6 4 2 4 4 4
Up | Uz Uz | Uws | Uss Uie U7

CASE9.2n = 8 (mod 9)

Let p = g = 2n = 9t+8. It shows that 't is even > 2. We give
suitable labeling at the end proof for t = 2. So let t > 4. For
Cahit-9-equitability of C,0K; one label will have to be used 't
times and eight labels will have to be used 't+1’ times each
such that one edge weight will occur 't' times and eight edge
weights will occur 't+1’ times each.

We define a function f:V(C,0K,) — {0,1,2,...,8} as
follows:

f(uy) =0, 1) =2,

www.rsisinternational.org

Page 5



International Journal of Research and Innovation in Applied Science (IJRIAS) | Volume IlI, Issue Ill, March 2018 |ISSN 2454-6194

f(uy) = 8, flvsi) =8, 1<i S% CAHIT-9-EQUITABLE LABELING OF Cy30K;
ot Herep=q=2n,t=2,n=13
f(uzi+1) =0, Swair1) = 3, l<i=o+1
Uz Uz U3 Ug Us Us uz Ug Ug Uio U1y U2
t .
f(uz) =7, Sfv2) = 1, STl <ist+l 2 |8 (3 |1 |3 |1 |6 |23 |5 [5 |7
, 0 |8 |0 |7 [0 |7 |1 |6 |2 |4 4 4
f(Usis1) = O, f(03i41)=6, “+2<i<t
Uz Uz Uz Ug Us Us uz Ug Ug Uio U1y U2
. 3
fUps) =1,  fozis1)=5, t+1<i<z—1
, 3
f(uy) = 6, floz) =2, t+2<i<>+1 REFERENCES
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times each and eight labels and eight edge weight occur 't+1’
times each. We give below a suitable labeling for t=2 which
correspond on n = 13.
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