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ABSTRACT

Sudha et al. found the interval equitable edge coloring of the generalized Petersen graph P(n,2), n > 5 and
found its chromatic number to be 3. In this paper, we have extended our discussion of the interval equitable edge coloring

of the generalized Petersen graph P(n, 3), n > 7 and establish that its chromatic number is also 3
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INTRODUCTION

Mayer [1], introduced the equitable coloring of a graph and it is an assignment of colors to the vertices of the
graph, in such a way that no two adjacent vertices have the same color and the number of vertices in any two color classes
differ by at most one. Doro the [2] has discussed about the equitable coloring of complete multipartite graphs. Sudha et al.
[3] have discussed about the equitable coloring of a prism of n-layers. Asratian et al. [4] introduced the concept of interval
edge coloring. An edge coloring of a graph with colours 1,2,...,t is an 'interval t-colouring' if all colours are used and the
colours of edges incident to each vertex of a graph are distinct and they form an interval of integers. Kamalian [5] obtained
the interval edge coloring of complete bipartite graphs and trees. Kamalian [6] also extended his result on cyclically

interval edge coloring of simple cycles.

The generalized Petersen graph family was introduced by Coxeter and, these graphs were given their name by
Mark Watkins [7] in 1969. Coxeter, has defined the generalized Petersen graph P(n, k) for the natural numbers n and k,
n > 2k, with the vertex set {u;, v;}, 1 < i < n and the edge set {u;u; 1, u;V;, V;V;43}, 1 < i < n with subscripts reduced to
modulo n. Coxeter [8], introduced the generalized Petersen graph in self-dual configurations and regular graphs. Babak

Behsaz et al. [9] obtained the minimum vertex cover of generalized Petersen graphs.

Sudha et al. [10] introduced interval equitable edge coloring and also found the interval equitable edge coloring of

Sudha gird of diamonds, a prism and the generalized Petersen graphs P(n, 2), n > 5.

In this paper, we have obtained the interval equitable edge coloring of the generalized Petersen graphs P(n, 3),

n > 7 and found its chromatic number for all n > 7, is 3
Definition 1

An edge-coloring of a graph is, the coloring of the edges of the graph with the minimum number of colors without

any two adjacent edges having the same color.
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Definition 2
In edge- coloring of a graph, the set of edges with the same color are said to be in the same color class.

In k- edge coloring of a graph, there are k color classes. The color classes are represented by C [1], C [2], ..., if

1,2, ...
Definition 3

An edge-coloring of a graph G with colors 1,2, ... k is called an interval k- edge coloring if all the colors are used

in such a way that the colors of the edges incident to any vertex of G, are distinct and are consecutive.

The smallest integer k for which the graph G is k-interval edge colored is known as the chromatic number of

interval edge coloring and is denoted by y;.(G).
Definition 4

An interval equitable edge coloring, is an assignment of colors (positive integers) to the edges of the graph in such a

way that
(1) No two adjacent edges have the same color
(i) The set of colors defined on the edges incident to any vertex of the graph forms an interval and
(iii) The number of edges in any two color classes differs by at most one

Theorem 1

The generalized Petersen graph P(n,3),n > 7 admits interval equitable edge coloring, and its interval equitable

edge chromatic number is 3 for all n > 7.

Proof: Let the outer vertices and the inner vertices of the generalized Petersen graph P(n,3),n > 7 be denoted

by the sets {u;} and {v;},1 <i <n.

The set of edges of the generalized Petersen graph P(n, 3) is given by {(u;u;41), (V;vis3), (wv;) /1 < i <n}

with the subscripts reduced to modulo n as shown in Figure 1.

Figure 1
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Interval Equitable Edge Coloring of the Generalized Petersen Graphs P(n,3), n > 7 75
Define the function f, to be a mapping from the set of edges of the generalized Petersen graph P(n,3),n > 7, to
the color set {1, 2, 3} as follows:
There are six cases.
Case (i): Let n = 0 (mod 6)
The outer edges are colored as

2,i = 1(mod 2)

fuiuiy) = {
3,i = 0(mod 2)

forl<i<n.
The inner edges are colored as
2,i =1,2,3(mod 6)
fiviys) = {
3,i = 0,4,5(mod 6)
forl <i<n.

The edges {u;v;} are colored as

flyr)=1forl =i =n.

@
In this type of coloring, the Petersen graph P(n,3),n > 7, n = 0 (mod 6) satisfies the definition of interval edge

coloring. Since |C[1]| = |C[2]| = |C[3]| =n, P(n,3),n > 7, also satisfies the interval equitable edge coloring

condition for n = 0 (mod 6).
Case (ii): Let n = 1 (mod 6)
The outer edges are colored as

2,0

1(mod 2)
fuiui) =
3,i = 0(mod 2)

for2< i<n-1,

fuuy) =2,
fuus) =1,
f(un—lun) = 1

and f(u,u,) = 3.
The inner edges are colored as

2,i = 1,2,3(mod 6)
f(Wivis) =

3,i = 0,4,5(mod 6)

forl<i<n-2,
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f(n_ov) =3,
f(p_1vy) =1

and f(v,v3) = 1.

The edges {u;v;} are colored as

fyv) =1for3<i<n-—-1,

fluvy) =1,
fupvy) =3,
fuzvs) =3,
fQun-1vn_1) =3

and-f (u,v,) = 2.

S. Sudha & G. M. Raja

()

In this type of coloring the Petersen graph P(n,3),n > 7, n = 1 (inod 6) satisfies the definition of interval edge

coloring. Since | C[1] | = | C[2] | = | C[3] | =n, P(n,3),n > 7,which also satisfies the interval equitable edge coloring

condition for n = 1 (mod 6).

Case (III): Let n = 2 (mod 6)

The outer edges are colored as
2,i = 1(mod 2)
fuinig,) =
3,i = 0(mod 2)

for2<i<n-—1,

fuuy) =2,
fuuz) =1,
f(un—lun) = 1

and f(u,u,) = 3.
The inner edges are colored as

2,i = 1,2,3(mod 6)
f(iviy3) =

3,i = 0,4,5(mod 6)
forl<i<n-2,
f(Wy_1v;) =3,
fnqv) =1

and f(v,v3) = 1.
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The edges {u;v;} are colored as

fuyv)=1for3<i<n-—1,

fuv) =1,
f(upvy) =3,
f(uzvs) =3,

f(un—lvn—l) =2

And f (u,v,) = 2. 3)

In this type of coloring the Petersen graphP(n,3),n > 7, n = 2(mod 6) satisfies the definition of interval edge

coloring. Since |C[1]| = |C[2]| = |C[3]| =n, P(n,3),n > 7 also satisfies the interval equitable edge coloring

condition forn = 2 (mod 6).
Case (iv): Let n = 3 (mod 6)

The outer edges are colored as
2,i = 1(mod 2)

fuiuiy,) =
3,i = 0(mod 2)

for2<i<n-—2,

fluuy) =2,

fuauz) =1,

f@Unaup1) =1,

fun_qup) =3

and f(upu,) = 1.

The inner edges are colored as
2,i =1,2,3(mod 6)

fiviys) =
3,i = 0,4,5(mod 6)

forl<i<n-2,

fWn_ov) =1,

fnqvy) =1

and f(v,v3) = 1.

The edges {u;v;} are colored as

fyv) =1for3<i<n-—-2,

www.iaset.us editor @iaset.us



78

fuv,) =3,
f(upv,) =3,
f(usv3) =3,

f(un—zvn—z) =2,
f(un—lvn—l) =2

and-f (u,v,) = 2.

S. Sudha & G. M. Raja

C))

In this type of coloring the Petersen graph P(n,3),n > 7, n = 3 (imod 6) satisfies the definition of interval edge

coloring. Since |C[1]| = |C[2]| = |C[3]| =n, P(n,3),n > 7 also satisfies the interval equitable edge coloring

condition for n = 3 (mod 6).

Case (v): Let n = 4 (mod 6)

The outer edges are colored as

2,i = 0(mod 2)
fuiniyg) =

3,i = 1(mod 2)
forl<i<n-—2,
fluuy) =1,
fQup—aun—y) =1,
flup_qu,) =3
and f(u,u,) = 2.
The inner edges are colored as

2,i = 1,2,3(mod 6)
f(iviys) =

3,i = 0,4,5(mod 6)
forl<i<n-2,
fnov) =1,
fnqvy) =1
andf (v,v3) = 3.
The edges {u;v;} are colored as
fyv) =1for2<i<n-—2,
fuyvy) =3,

fupvy) =3,
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f(un—zvn—z) =2,
f(un—lvn—l) = 2

and f (u,v,) = 1. )

In this type of coloring the Petersen graph P(n,3),n > 7, n = 4 (inod 6) satisfies the definition of interval edge

coloring. Since, |C[1]| = |C[2]| = |C[3]| =n, P(n,3),n > 7 also satisfies the interval equitable edge coloring

condition for n = 4 (mod 6).
Case (vi): Let n = 5 (mod 6)

The outer edges are colored as
2,i = 1(mod 2)

fQuiuiyq) =
3,i = 0(mod 2)

for2< i<n-—2,

fluu,) =2,

fuauz) =1,

fup—2uy-1) =1,

fun_quy) =2

and f(u,u,) = 1.

The inner edges are colored as
2,i =1,2,3(mod 6)

fiviys) =
3,i = 0,4,5(mod 6)

forl<i<n-—2,

fnvy) =1,

fovy) =1

andf (v,v3) = 1.

The edges {u;v;} are colored as

fuv)=1for3<i<n-—2,

fuv,) =3,
fupvy) =3,
f(uzvs) =3,

f(un—zvn—z) =2,
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f(un_1vp—4) =3
and f (u,v,) = 3. (6)
In this type of coloring the Petersen graph P(n,3),n > 7, n = 5 (inod 6) satisfies the definition of interval edge
coloring. Since | C[1] | = | C[2] | = | C[3] | =n, P(n,3),n > 7 also satisfies the interval equitable edge coloring

condition for n = 5 (mod 6).

For all the above six cases use the colors {1, 2,3}. Hence, Yice (P (n, 3)) =3 forn>7.

Illustration

The illustration for the above six cases are given in Table 1.

Table 1: Illustration

Case (i)
forl=i=12 forl=i=12,
n = 0 (mod 6) forl<i<12,
2,1= 1(mod 2) 2,i =1.2,3(mod 6)
Letn =12 Flugug,,) = I floy,a) = [ Flugad =1
3,0 = 00mod 2) 3,1 = 0.4,5(mod 6)
P(12.3)
for2 < i< 18,
fort =i=17,
2,i = 1(mod 2) for3 <118
Case (ii): Flugg,, ) = I 2,i =1,2,3(mod 6)
3,i = 0(mod 2) floy,a)= [ fluwd =1
n = 1 (mad 6) 3,1 = 0.4,5(mod 6)
Flagu,}=2, Fluywd =1, flugp) =3,
Letn =19 Flogsrd =3,
Flugud =1, Flugra) =3, fluygwyg) =3
P(18.3) floggry) =1and
Flugguse) =1 and and fluyavig) = 2.
f(v‘lgvg] =k
Flugguy) =3,
for2 = i<7,
for ford <i=7,
2,1 = 1(mod 2) 1<i<6 flyv,)=
i B (u) =1
[Case (iii): Flaug,,) = cpwis - Flugy;
1 i) 2,1 = 1.2,3(mod 6) e
n= 2 (mod 6) PR 3.1 = 0.4.5(mod 6) = J
b s e B f("‘-(:"'"::' = 3Jf(“;"2]
etn =8 Flogw) =3
Flugugd =1, Bx " =3, flu,v,)
P{8,3) S s
flusug) =1 and florvs) =1and i
7 litgize) = 3. Flopry) =1. and flugvg) =2
forZ2 < i <13, for3'<i<13
2.i = 1lmod 2) forl i< 13 Fluw) =1,
Flugug,y) =
Case (iv): 3,i= 00mod 2) 2,i =1.2.30mod 6) flugp) =3,
Flovgal =
n = 3 (mod 6) Flugug) =2, 3.i = 0.4.50mod 6) Flugr,) =3,
Letn =15 Flugug) = 1, flrgr) =1, Flugw) =3,
P(15.3) Flugugd=1, flryyr,) =1and Flugry) =2,
Flugqus) = Jand flosvs) =1 flugwed =2 Figure 5.
flugu =1 and fluggvg) = 2.
Impact Factor (JCC): 3.9876

NAAS Rating 3.45



Interval Equitable Edge Coloring of the Generalized Petersen Graphs P(n,3), n > 7

Table 1: Contd.,

81

forl=i=8 for2<i=38, 3
forl=i<8
2,i= 00(mod 2} fluyr) =1
Case (v): Fluug ) = 2,1 =1,2,3(mod 6)
3,i= 1(mod 2) Florg) = Flugpy) =3,
n = 4 (mod 6) 3,1 = 0,4,5(mod 6)
Flugud=1, flugv)) =3,
Letn =10 Flogry) =1,
flugud =1, Flugrg) =2,
P(10.2) flvgr, ) =1and $
flugugg) = 3 and Flugvg) =2 |
Floggr) = 3. !
f(ulnu].-] =2 andf(umvm] =1 Figure 6.
ford < i< 15 for3 < i< 15
forl =i=< 15 3
2,i=1(mod 2) Flap) =1
Flupug,) = 2,1 =1,2,3(mod 6) )
Case (vi): 3.1 = 00mod 2) flova) = flugvyd =3,
3,1 =0,4.5(mod 6)
n=75(mod 6) o Cuaw) =3,
Fluyu,d=2 G T, f
Letn=17 Flugu) =1, Flugv) =3,
- flryer;) =1 and
P[17.3) Wenttio) = 1, Flugsrysd =2,
7lssitss) flogm)=1. 4
Flugeu) = 2and Fluu,) = Fluggvyg) =3 Flg;re e
1 and flu,,v,,) = 3.
CONCLUSIONS

We have found that, the chromatic number of the interval equitable edge coloring of the generalized Petersen

graph P (n,3) foralln > 7, is 3.
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