AKCE International Journal of Graphs and Combinatorics

ISSN: 0972-8600 (Print) 2543-3474 (Online) Journal homepage: https://www.tandfonline.com/loi/uakc20

Taylor & Francis

Taylor &Francis Group

Interval edge-coloring: A model of curriculum
scheduling

Zehui Shao, Zepeng Li, Bo Wang, Shaohui Wang & Xiujun Zhang

To cite this article: Zehui Shao, Zepeng Li, Bo Wang, Shaohui Wang & Xiujun Zhang (2020)
Interval edge-coloring: A model of curriculum scheduling, AKCE International Journal of Graphs
and Combinatorics, 17:3, 725-729, DOI: 10.1016/j.akcej.2019.09.003

To link to this article: https://doi.org/10.1016/j.akcej.2019.09.003

© 2020 The Author(s). Published with
license by Taylor & Francis Group, LLC

% Published online: 22 Apr 2020.

\J
CJ/ Submit your article to this journal &

||I| Article views: 177

A
& View related articles &'

@ View Crossmark data (&'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=uakc20


https://www.tandfonline.com/action/journalInformation?journalCode=uakc20
https://www.tandfonline.com/loi/uakc20
https://www.tandfonline.com/action/showCitFormats?doi=10.1016/j.akcej.2019.09.003
https://doi.org/10.1016/j.akcej.2019.09.003
https://www.tandfonline.com/action/authorSubmission?journalCode=uakc20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=uakc20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1016/j.akcej.2019.09.003
https://www.tandfonline.com/doi/mlt/10.1016/j.akcej.2019.09.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.akcej.2019.09.003&domain=pdf&date_stamp=2020-04-22
http://crossmark.crossref.org/dialog/?doi=10.1016/j.akcej.2019.09.003&domain=pdf&date_stamp=2020-04-22

AKCE INTERNATIONAL JOURNAL OF GRAPHS AND COMBINATORICS
2020, VOL. 17, NO. 3, 725-729
https://doi.org/10.1016/j.akcej.2019.09.003

Taylor & Francis
Taylor &Francis Group

8 OPEN ACCESS ‘ ) Checkforupdates‘

Interval edge-coloring: A model of curriculum scheduling

Zehui Shao?, Zepeng Li°, Bo Wang®, Shaohui Wang®, and Xiujun Zhang®

3Research Institute of Intelligence Software, Guangzhou University, Guangzhou, China; ®School of Information Science and Engineering,
Lanzhou University, Lanzhou, China; “School of Information Science and Engineering, Chengdu University, Chengdu, China; “Department of
Mathematics and Physics, Texas AM International University, Laredo, TX, USA.

ABSTRACT

Considering the appointments that teachers plan to teach some courses for specific classes, the prob-
lem is to schedule the curriculum such that the time for each teacher is consecutive. In this work, we
propose an integer linear programming model to solve consecutive interval edge-coloring of a graph.

KEYWORDS

Interval coloring; complete
tripartite graphs; complete
multipartite graphs

By using the proposed method, we give the interval edge colorability of some small complete multi-
partite graphs. Moreover, we find some new classes of complete multipartite graphs that have inter-
val edge-colorings and disprove a conjecture proposed by Grzesik and Khachatrian (2014).

1. Introduction

This paper considers graphs without multiple edges or loops.
Let V(G) and E(G) denote the sets of vertices and edges of a
graph G, respectively. For a vertex v € V(G), the degree of
v is denoted by d(v), i.e., d(v) = |[{u: uv € E(G)}| and we
denote by N,(v) the set of edges incident to v, i.e., N.(v) =
{uv:uv € E(G)}. If two edges e; and e, have a common
vertex, we say they are adjacent and we write e; ~e;. A
complete graph of order n is denoted by K,,. A hypercube of
dimension # is denoted by Q,. A complete k-partite (k > 2)
graph is a graph whose vertices can be partitioned into k
independent sets Vi,..., Vi with |V;| =n;(1 <i<k) such
that each vertex in V; is adjacent to all the other vertices in
V; for i # j, and such a graph is denoted by K, . . For
graphs G and H, we write G~ H if G is isomorphic to H.
The terms and concepts that we do not define can be found
in [12].

For two positive integers a and b with a < b, the set
{a,...,b} is denoted by [a, b] and called an interval. A proper
edge-coloring of a graph G is a coloring of the edges of G
such that no two adjacent edges receive the same color. For
a proper coloring f of G and v € V(G), we denote by S(v, f)
the set of colors of edges incident to v under f. A proper
edge-coloring f of a graph G with colors 1, ...,t is an interval
t-coloring if all colors are used, and for any vertex v of G,
the set S(v, f) is an interval of integers. A graph G is interval
colorable if it has an interval t-coloring for some positive
integer t. The set of all interval colorable graphs is denoted
by N. For a graph G € N, the smallest and greatest value of
t for which G has an interval t-coloring are denoted by
w(G) and W(G), respectively. Not only because of the prac-
tical applications of interval coloring, but also for theirs

interesting theoretical properties, the interval coloring and
its variations have received a lot of attention [1-4, 5-8, 10].

Petrosyan presented the following conjecture in the
“Cycles and Colorings 2012” workshop:

Conjecture 1. For any m,n € N,Ky ,, , is interval colorable
if and only if gedilm+ 1,n+1) = 1.

In [6], Grzesik and Khachatrian confirmed the above
conjecture, and proposed the following conjectures:

Conjecture 2. [6] The graph K, .., has an interval t-coloring
ifand only ift=m+n and gedim+ 1,n+1) = 1.

Conjecture 3. [6] The graph Ky, . where { < m < n and
n>4{+m is interval colorable if and only if the graph
Ky, i n—v—m is interval colorable.

Conjecture 4. ([6], Conjecture 4) The graph Ky, where
£ <m<nand n<{+ mis interval colorable if and only if
the sum { +m + n is even.

2. Mathematical model

Let G be a graph and the edges of G be labeled with
1,2,..,|E(G)|. For a given positive integer k, we will deter-
mine whether G admits an interval coloring of G.

IEC ILP:
For an edge e € E(G), Let x,; = 1 if e is labeled with i and
X, = 0 otherwise. We will construct some constraints such
that they are satisfied if and only if G admits an inter-
val coloring.

In order to ensure each edge is assigned with one color,
we have
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k
er,,- =1, Ve € E(G) (1)
i=1
Next, we must ensure two adjacent edges are colored with
different color, so

Xey,i +-xez,i S 1) V1 S i S k>el ~ 62’1 S €1,62 S |E(G)‘ (2)

Based on formula (1), it can be seen that Zf;l ixe; is just
the color assigned to an edge e. For a vertex v in G, we
introduce variables y, uqx and ¥, min to obtain the constraints
on interval coloring as in formulas (3) and (4).

k
yv,min S Z ixe,i S yv,maxa VV S V,e S NE(V) (3)
i=1

Vv e V(G) 4)

Binary requirements on the variables x,; are given by for-
mula (5).

Yv,max — Yv,min = d(V) -1

X €{0,1}, 1<e<|EG),1<i<k (5)
If we require each color must be used, we have
k
Xei=1, Vie{l,2,..,k} (6)
ecE(G)
Now we have the following result:

[0 0

[0 0 7 8 9 435 6 11 10] 0 0
0 0 510 11 6 487 12 9 12 11

7 50 0 0 0243 8 6 6 3

8§ 100 0 0 0564 9 7 9 5

9 11 0 0 0 06 7 5 10 8 4 7
Pb=(4 6 00 001327 5]|,P,b=|10 8
3 425 6 10000 0 11 9

5 8 46 7 30000 O 7 4

6 7 3 4 5 2000 0 O 5 6
11 12 8 9 10 7 0 0 0 0 O 8 10

110 9 6 7 8 5000 0 O] 3 2
|13 12

[0 0 13 5 11 6 47 8 9 2 14 3 12

0 0 10 12 14 9 3 8 11 6 4 15 5 13 7
1310 0 0 0 00O 7 12 6 11 8 14 9
512 0 0 0 000 9 10 7 13 6 11 8
11 14 0 0 0 0 0 0 10 13 8 16 9 15 12
6 9 0 0 0 000 4 8 5127 10 11
4 3 0 0 00006 71 9 2 8 5
Ps=(7 8 0 0 0 0 0 0 511 3 10 4 9 6
8 11 7 9 10 4 6 5 0 0 0 0 000
9 6 12 10 13 8 711 0 0 0 O 0 0 O
2 4 6 7 8 513 06000 O00O00O0
14 15 11 13 16 12 9 10 0 0 0 0 0 0 O
358 6 9 72 40000000
12 13 14 11 15 10 8 9 0 0 0 O O O O
110 7 9 8 1211 5 6 0 0 0 0 00O

Proposition 1. The formulas (1)-(6) are satisfied if and
only of G admits an interval coloring using each color
from {1,2,..,k}.

3. On some conjectures on interval coloring of
complete tripartite graphs

For convenience, we denote by (X, Y, Z) the tripartition of
Kins» where X = {x0,x1,... X1}, Y ={¥o, V1, s Vn-1}>
and Z = {zp, 21, ..., Z—1 }-

The following result gives several counterexamples to
Conjecture 4.

Theorem 1. The complete bipartite graphs Kj 3 4,Kj 45,
Ky 5,6, Ka,6,7, K3, 4,6 are interval edge colorable.

Proof. Define f:E(Ky34)—{1,2,...,10} as follows. f(xoyo)
3, f(xoy1) =5, f(x0y2) =7, f(x020) = 2, f(x021) = 4, f (x022)
6,f(x0z3) =8, f(xiyo) =4, f(x1y1) =6, f (x1y2) =8, f(x120)
3,f(xq121) =5,f(x122) =7, f(x125) =9, f(yoz0) =1, f(yoz1)
2,f(z2) =5,f(nz3) =6, f(yiz0) =4, f(y121) =3,f(n122) =
8,f(nz) =7, f(nz) = 5 fOrz1) = 6, f(1z) =9, and
f(»2z3) = 10. Clearly f is an interval 10-coloring. Also the
patterns Py, P,, P3 and P, interval edge colorings of
KZ, 4,55 Kz, 5, 65 Kz) 6,7 and K3’ 4,65 respectively.

12 6 9410 11 7 5 8 3 13

11 357 8 9 4 6 10 2 12

0 000 O 13 810 9 7 14

0 000O0 7 2 4 51 8

0 000 O 8 6 7 11 4 10

0000 O 103 8 6 5 9

000 0 O0 125976 11|,

137 8 10 12 0 0 0 0 0 O

8 26 3 5 0 0000 O

104 7 8 9 0 00O0O0 O

9 511 6 7 0 0000 O

71 4 5 6 0 00000

14 810 9 11 0 00 0 0 0 |
0 0 029 7 6 4 11 3 105 8
0 0 0 811 5 13 10 9 4 12 6 7
0 0 0 310 4 12 5 7 6 11 8 9
2 8 300 0 0 7 51 9 46
9 1 100 0 0 0 6 8 5 13 7 12
7 5 400 0 0 9 6 2 8 310

,Pso=16 13 12 0 0 0 0 8 10 7 14 9 11
4 10 57 6 9 8 0 0 0 0 0 O
1 9 758 6 10 0 0 0 0 0 O
34 615 2 7 0 0O0O0O0O0
10 12 11 9 13 8 14 0 0 O O O O
5 6 847 3 9 0 0O0O0O00O0
8 7 9 6 12 1011 0 0 0 0 0 O




We denote by K,y the complete multipartite graph with k
parts and n vertices in each part. Recently, Petrosyan [10]
obtained the following result on interval edge-colorings of
complete balanced multipartite graphs:

Theorem 2. (Petrosyan [10]) K,xx € N if and only if nk is
even. Moreover, if nk is even, then w(K,xx)=n(k—1)
and W(K,xx) > (%k — 1)n —1.

Note that the result that a balanced complete k-partite
graph with n vertices in each part is interval colorable if and
only if nk is even follows from a well-known (and trivial)
fact that a regular graph is interval colorable if and only if it
is Class 1, and the fact that such a balanced complete k-par-
tite graph is Class 1 if and only if nk is even. The latter
result was obtained by Laskar and Hare [9].

Moreover, Grzesik and Khachatrian [6] obtained the fol-
lowing result:

Theorem 3. [6] If {,m and n are odd, then Ky, & N.
By Theorem 2, we obtain the following result.

Corollary 1. If n is even, then K,x3 has an interval
2n-coloring.

Theorem 4 confirms Conjecture 3 in the case when ¢ =
m, n is multiple of m, and #n or m is even.

Theorem 4. For any n,t € N, if tn is even, then K, nm has
an interval (tn + n)-coloring.

Proof. If t is even, let Gy =K, ,m[XUY] and G=
Kn) nmtn — E(Go) Then Gy = Kn,n- Let Z; = {ZZ(ifl)m
Zy(i—1)nt1s - Z2in-1y and G; = GXUYUZ], where i=
1,2,...,5. Then G; = Ky, for any i€ {1,2,.., 5}. By the
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Konig’s edge-coloring theorem, G, has an n-edge-coloring,
say fo : E(Go) — {1,2,...,n}, and G; has a 2n-edge-coloring,
say fi:E(G) = {Q2i—1)n+1,2i—1)n+2,...,(2i+ 1)n},

where i = 1,2,..., 5. Define f(e) = fi(e) if e € E(G;), where
£=0,1,...,5. Then S(x;,f) =S(ypf) =[L(t+1)n,j=
0,1,...n—1; S(zf)=[2i—1)n+1,(2i+1)n] for any
z€Z,i=12,..,5. So fis an interval (tn-+ n)-coloring
of Kn,n,tn~

If ¢ is odd, then n is even. If t=1, then the result is true
by Corollary 1. Now we consider the case of t > 3. Let Z; =
{Zo,Zl, --~)Zn—1} and Z; = {Z(Zi—l)naz(Zi—l)n+1) --~aZ(2i+1)n—1};
where i=1,2,.., 5. Let Go=G[XUYUZ) and G=
Ky, n,tn — E(Go). Then Gy =2 K, ,,n. By Corollary 1, G, has
an interval 2n-coloring fy : E(Gy) — {1,2,...,2n}. Let G; =
GIXUYUZ], where i=1,2,.., 5. Then G; =~ Ky, ,, for
any i € {1,2,..., 5'}. By the Konig’s edge-coloring theorem,
G; has a 2n-edge-coloring, say f;: E(G;) — {2in + 1,2in +
2,..., (2i +2)n}, where i =1,2,..., 51. Define f(e) = fy(e) if
e € E(Gy), where £=0,1,..., 51. Then S(x;,f) = S(y}.f) =
[1,(t+1Dn),j=0,1,...n=1; S(zf) =[2in+1,(2i + 2)n]
for any z€Z,i=0,1,.., % So f is an interval
(tn + n)-coloring of K, . tn. O

By Theorems 3 and 4, we obtain:

Corollary 2. K, .1 € N if and only if tn is even.

4. Complete k-partite graphs

Let G=K,, ,» be a k-partite graph and W'(G) =

37“"7 n — 1. In [11], it was shown that

Theorem 5. [11] If G is a complete balanced k-partite graph
with n vertices in each part and nk is even, then
W(G) > W'(G).

In [11], the following three problems were put forward:

Table 1. Values W(G) of some complete balanced k-partite
9raphs G = Kon,...n Problem 1. [11] Characterize all interval colorable complete
k n W(G) WG k n W(G) WG k n WG WQG L
multipartite graphs.

3 2 6 6 3 4 13 14 4 2 9 10
‘6‘ 3 }‘5‘ 1>6 . ‘71 ‘2‘ 1: E;g 5 2 12 13 Problem 2. [11] Find the exact values of w(G) and W(G)

= = for interval colorable complete multipartite graphs G.
Table 2. Interval edge colorability of complete k-partite graphs.
Instance t Result Instance t Result Instance t Result Instance t Result
K123 6 N K124 7 N K126 9 N Ki.2,7 10 N
Kis4 8 N Kis6 10 N Ky.23 7,89 N K34 9,11 N
Ky 10 y Ko as 11,13 N Ky a5 12 Y K6 13,15 N
Ky.s,6 14 y Ky.6,7 1517 N Ky.6,7 16 Y Ky a4 1,11,213 N
Ks a6 13,15 N Ks a6 14 y Ks 66 18 N Kitno 39 N
K1,1/1'3 4-11 N K1'1,'|,4 58 N K1,1,1'4 6,7 Y K1/1'1,5 6-13 N
K‘|'1'1'6 7-15 N K1’1"|'7 8,11 N K1"|'1'7 9,10 Y K-|l'|'1'-|0 12,13 Y
Ki1113 15,16 y Ki1aa 48 N K122 57 Y Ki123 7,9 N
K'|'1'2'3 8 Y K-|"|'2'4 6,10 N K‘|"|'2'4 79 Y K'|’1’2'5 8-15 N
K1,1,2,6 8,12 N K1'11215 9-11 Y K1,1,2'7 13 N K-|/1'217 12 Y
Ki 18 10,14 N Kitas 11-13 y Kitss 6,10 Y Kitss 79 Y
Ki1sa 9,11 N Ki1sa 10 y Ki1ss 10,12 N Kitss 1 Y
Kn 1.4 911 y K222 6-11 N Ki 223 10 N K223 79 y
K112/2'4 9,11 N K1'21214 10 Y K11212'5 10 N K-|/2'215 11 Y
K-|,3’3’3 11 N szzyzyg 7-10 N K2'2’2’4 13 N K2,2’2'4 8-12 Y
Ky226 15 N Ky 226 10-14 y Ky228 17 N Ky22s 12-16 Y
Ki,1,1,1,2 7 N Ki,1,1,1,2 56 Y Ki,1,1,1,3 79 N Ki,11,1,3 8 Y
Ki,1,1,1,4 10 N Ki,1,1,1,4 7-9 Y Ki,1,1,1,5 8-17 N Ki,1,1,16 9-11 Y
Ki,1,1,2,2 6-13 N Ki,1,1,2,3 10 N Ki,1,1,2,3 7-9 Y Ki,1,2,2,2 1 N
Ki,1,2,2,2 7-10 Y Ki,1,2,2,3 8 N K1,2,2,2,2 8-15 N Ki,2,2,2,3 13 N
K]yzyzyzyg 9-12 Y K2’2,2’2,3 9-19 N K2,2’2’2,4 17 N K2’2’2’2’4 10-16 Y
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Problem 3. [11] Find the exact value of W(K, , . ,) for Let P, be a pattern of the edge-coloring of the complete
interval colorable complete balanced k-partite graphs K, . ,».  balanced k-partite graph K, , .., with ¢ colors. Then the fol-

By solving the instance of IEC ILP on some complete 10Wing patterns P S Pi%ys Pily Peh, P7), give the corre-
balanced k-partite graphs, we obtain some lower bounds for sponding interval edge-coloring which provide new lower

W(G) greater than W'(G) which are presented in Table 1. bounds for W(G) in Table 1.
[0 0 0 0 9 10 6 12 13 7 8 11] [0 0 0 11 13 7 10 15 8 12 14 9]
0 00 0 7 8 5111049 6 000 6 714 9 3 5 8 2
0 000 4 618 7 235 0 00 10116 9 12 5 8 13 7
0 0 0 0 10 11 7 13 12 8 6 9 11 610 0 0 0 8 13 7 9 12 5
9 7 410 0 0 0 0 11 6 5 8 13711 0 0 0 12 14 9 10 15 8
pu _ (10 8 6110 000 9547, 716000582 49 3
3716 51 7 0 0 0 0 8 32 4|43 104 9 8 1250 0 0 7 11 6/
1211 813 0 0 0 0 14 9 7 10 159 12 13 14 8 0 0 0 11 16 10
13107 1211 9 8 14 0 0 0 0 8 357 920 0 0 6 10 4
7 42 8 6 539 0000 125 8 9 104 7 11 6 0 0 0
8 936 5 427 0000 14 8 13 12 15 9 11 16 10 0 0 0
11 6 5 9 8 7 410 0 00 0| |9 27 5 836 104 0 0 0]
[0 0 0 0 21 15 18 11 17 22 16 13 12 19 20 14|
0 0 0 0 18 13 14 9 15 19 11 10 8 16 17 12
00 0 011 6 8 2 7 12 5 3 1 9 10 4
0 08597 6 10] 0 0 0 0 15 9 10 6 12 14 8 5 4 11 13 7
0 062431 5 21 18 11 15 0 0 0 O 16 20 14 12 10 17 19 13
8 6007549 1513 6 9 0 0 0 0 11 16 10 7 5 12 14 8
. 5200643 7| 1814 8 10 0 0 0 0 13 17 12 9 7 15 16 11
P4,2=94760058,&,4:11926000081374310125,
2 354000 6 1715 7 12 16 11 13 8 0 0 0 0 9 14 18 10
22 19 12 14 20 16 17 13 0 0 0 0 11 18 21 15
6 1435200 16 11 5 8 14 1012 7 0 0 0 0 6 13 15 9
10597860 0 1310 3 5 12 7 9 4 0 0 0 0 2 8 11 6
- B 12 8 1 4 105 7 3 911 6 2 0 0 0 0
19 16 9 11 17 12 15 10 14 18 13 8 0 0 0 O
20 17 10 13 19 14 16 12 18 21 1511 0 0 0 0
14 12 4 7 13 8 11 5 1015 9 6 0 0 0 O
[0 0 4 13 5 9 8 7 14 3 10 12 11 6 |
_ 0 0 5121 7 11 3 9 4 6 8 10 2
00395 28 710146 5 4 5 0 0 6 1213 9 10 8 7 14 15 11
0 0 81710 15 14 16 9 13 12 11 1312 0 0 11 16 17 14 19 10 15 18 20 9
3800 4 91011 2 5 7 6 5 1 6 11 0 0 7 4 8 2 1210 9 3
91720 0 11 16 12 15 10 8 14 13 9 7 1216 0 0 14 10 15 11 13 17 18 8
210411005 9 3 6 8 7 11 1317 7 14 0 0 18 12 9 15 16 10
p_ |8 15916 0 0 13 14 7 12 11 10| , _ 3 0 4 4100 0136 0 s
6.2 7 14 10 12 513 0 0 6 11 9 8 | 72
10 16 11 15 9 14 0 0 8 7 13 12 14 9 10 19 8 15 18 13 0 11 16 17 12
1 9 2103 7 6 8 00 5 4 3 4 10 2 1112 6 0 0 5 9 13
4 13 5 8 61211 7 0 0 10 9 10 6 1512 13 9 8 11 5 14
6 127 14811 9 13510 0 0 12 8 14 18 10 17 15 11 16 9 19 13
[> 116 13710 8 1249 0 0 11 10 15 20 9 18 16 12 17 13 14 19
|6 2 11 9 8 10 5 12 7 4 13 |
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Figure 1. A interval 9-coloring of K 1,1,7.

Remark: We find five exact values of K, , . concerning
Problem 3.

By solving the instance of IEC ILP, we are able to obtain
exact values of w(G) and W(G) for a graph. Many exact val-
ues of w(G) and W(G) for interval colorable complete multi-
partite graphs are obtained in are shown in Table 2. The
value N (resp. Y) in column result stand for the correspond-
ing instance admits no (resp. admits a) interval t-coloring.
For instance, we have K ; 3 admits no interval 6-coloring.

Theorem 6. If n =1 (mod 3) and t € {n+2,n+ 3}, then
the graph Ky 1,1, has an interval t-coloring.

Proof. Let X; be four partite parts of Ky 11, with |X;| =1
for i=1, 2, 3 and |X4] =n. Assume X; ={x}, X; =
{x2}, X5 = {x3}, and Xy = {x4,%s5, ..., %,13}. It can be seen
that the edge set of Kj,1,1,» can be decomposed into a Kj 3
and n_gl dlS]OlIlt K3)3. That is, E(Kl,l,l,n) = E(X,X4) U
E(X,Y;) for i=1,2,..,%5%, where X = {x,x,x3}
and Y = {X3i42, X3i43, X344 } -

Case 1: t =n+2.

Consider an edge function f with f(x1x) = 1, f(xx3) =
2, f(x1x3) = 3, f(x1xa) = 2, f(xaxs) =3, and  f(x3xg) = 1.
We color the edges of E(X,Y;) with color set {3i+1,3i+
2,3i+3} for each i€ {1,2,.., %51} such that f(x;x314) =
3i+ k—1 for k= 2, 3, 4, f(X2X3i+2) =3i+3, f(X2X3i+3) =
3i+ l,f(x2x3i+4) =3i+2, f(X2X3i+2) =3i+2, f(X2X3,'+3) =
3i+3 and f(xyx3i44) =3i+ 1. Then f is an interval
(n + 2)-coloring (see e.g., Figure 1) in the case n=7.

Case 2: t =n+ 3.
Consider an edge function f with f(x1x) =4, f(xx3) =
3, f(xix3) = 2, f(x1xa) = 3, foaxs) =2, and  f(x3xg) = 1.
We color the edges of E(X,Y;) with f(x1x3:2) =3i+
4, f(.Xz.X3H,3) = 3i —+ 2, f(x2x3i+4) = 3i —+ 3, f(x2x3,~+2) = 3l+
3, f(X2X3i+3) = 3i —+ 4, f(XZX3j+4) = 3i =+ 2, f(X2X3,'+2) = 3l+
2, f(x2x3i13) = 3i+ 3 and f(x2x344) = 3i+ 1. Then f is an
interval (n + 3)-coloring (see e.g., Figure 2) in the case n=7.

Inspired by the results we obtain, we propose the follow-
ing conjecture:

Figure 2. A interval 10-coloring of Ky 1, 1,7.

Conjecture 5. The graph Ky 1,1,» has an interval t-colorable
ifand only if n =1 (mod 3) and t € {n+2,n+ 3}.
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