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Abstract
Thepmblemaofwdmandmnaﬂﬂcﬁmoflntaﬂaledgamloﬁmofﬂarm
graphs Han-23n 8T€ investigated. Bounds are found for the possible number of colors
{nlntarvalodgeoolorimofﬂa,._m.

Let G = (V(G), E(G)) be an undirected graph without loops and multiple edges[1]. V(G)
and E(G) denote the sets of vertices and edges of G, respectively. The degree of a vertex
z € V(G) is denoted by dg(z).

A function a : E(G) = {1,2, ..., 1} is & proper edge t-coloring of & graph G iff for each
i,lsigtthateisanedgeeEE(G]witha(e] — i and a(¢) # a(e") for any pair of
adjacent edges €' € E(G) and ¢ € E(G)-

Aproperedaet-ooloringnofsgrathisaninma.ledget—ooloringof(}‘iﬁforeach
vertex z € V(G) the edges incident to Z € V(G) are colored by dg(x) consecutive colors.

N; denotes the set of graphs, for which an interval edge t-coloring exists. Let N= y M.

7 >1
ForGENthaleastandthagreauetvalmoft. for which G € M, are denoted by w(G)
and W(G), respectively. :

Non-defined conceptions and terms can be found in [1-4].

Let us consider & graph Kz,, where V(Kz) = {21, 2, s Tan} »

E(Kw) = {(zi3;)| 1Si< 20, 1< j<2n, i<j}. Define the set Eozn © E(Km) 88
follows: Epan = {(zi) Zin)| 1<i<n} Evidently, Eoan is & perfect matching of Kaz,. It is
not difficult to see [2,3] that the graph Kan | Eozq is isomorphic to Harary graph Han-22n,
and the graph K, is isomorphic to Harary graph Hzn—1,2n-

Theoreml[d]. Forany n€ N K€ N.

Theorem2[5]. For any n€ N W(Kan) 2 3n—2.

Theorem3. Forn>2 Han22: € Nip-a.

Proof. The case n = 2 is evident.

Now assume that n > 3.

Define a proper edge (3n — 3)-coloring a of the graph Haa—2s in the following way:

for i=1,..,[3],i=2ami<jitisntl a((ziz;) =i+i—2

fori=2,...,n-1.j=[gj+2,...,n,i<j.i+jgn+z o ((zi,24)) = i+i+n—4
for t'=3,...,'n,j=u+l,...,2n—2,j—i$n-—2 a((ziz)=n+i—i—1
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for i=1,..,n=1, J'I‘—" n+2..,2nj—izn+1 all(ziz;)) =7—i-1;

for i =2,....l+l%j,3=n+1,....n+|_l;-1j. j=i=n-1 a((zz;))=2(-1):

for i=|2%2|42,...n, j=n+1+[27], .. 201, jmi=n-1 o((zz)) =i+j-3;

for i=n+l,..n+|§|-Lji=n+2..2:m-2i<ji+j<-1 a((zz)) =
1i+3—2n;

for i=n+l,..,2n-1,j=n+|3|+L,...2n,i<ji+i 23  a((z,z;)) =i+j—n—2.

It is not difficult to see that o« is an interval edge (3n — 3)-coloring of the graph Hz,_32,.

The proof is complete.

Corollaryl. Forn >2 Ha, 32, €N.

Corollary2. Forn = 2 w sz._z_:,.) Z3n-3.

The results of [4], the Corollary1 and the definition[2,3] of the graph Hyn_2, imply

Corollary3. Forn 22 w(Hzm-22n) =2n—2.

Corollaryd. Forn>2and 2n—-2<t<3n—3 Hz,22, EN.

Theoremd. Forany m € N W(Him-24m) = W(Kam) +4m —2.

Proof. Let us consider a graph Kym with V(Kym) = {21, 22, ..., Tim}. Assume Hypm- 2 4m =

Kim | Eoam- Let G be the subgraph of Hym—24m, induced by the subset {z;,z;,..., Zam} of
~ the set of its vertices. Clearly, G is isomorphic to the graph Ka, and, consequently, by the
Theorem1 there exists an interval edge W (Kzm)-coloring a of G.
Let us define a proper edge (W(Kam) + 4m — 2)-coloring 3 of the graph Him—3 4m-
For i=1,2,..,.4m, j=1,2,...,4m, i # j end i # j — 2m , we set:

Bl(zi, 25)) =
o (24, 7;)) if 1€i<2m,1<j<2m;
o((Zi, Zj-2m)) + 2m — 1 if 1<i<2m, 2m+1<j<4m;
O((Zizms Tjoam)) +4m—2 ~  2m+1<i<dm, 2m+1<j<4m.

It is not difficult to see that B is an interval edge (W (Kam) + 4m — 2)-coloring of the

graph qu_um.
The proof is complete.
Corollary5. If n is even and n > 2 then W (Han-220) = 3,50 — 4.
Corollary8. Ifniseven,n>2and 2n—2 <t < 3,5n — 4 then Han-33, € M;.
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