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Abstract- GivenagraphG = (V, E JandasetT ofnon-
negativeintegers containingO, aT -
coloringofGisanintegerfunction oftheverticesof
Gsuchthat| f () — f(¥)| € Twheneveritr € E Theedge-
spanofal’-coloring is the maximum value of
If(u) — f(v)] over all edges uw, and the T-
edge-spanofagraph G is theminimum value of the edge-
spanamongallpossibleT-colorings ofG.ThispaperdiscussestheT-
edgespanofthefolded hypercube networkofdimensionnforthek-
multiple-of-sset,T = {0, 5,25, ... ks} US, where s and
E=ladS5S{s+1,5+2, ... ks—1}

I. INTRODUCTION

Inthechannelassignmentprob-
lem,severaltransmittersandaforbiddensetT (calledT-set)ofnon-
negativeintegerscontaining0,aregiven. Weassignanon- negative
integerchannel toeachtransmitterunderacon-
straint:fortwotransmitters wherepotentialinterference-
mightoccur,thedifferenceoftheirchannelsdoesnot fall-
withinthegivenT -set. Theinterferenceisduetovari-
ousreasonssuchas geographicproximityandmeteorologicalfac-
tors. Toformulatethisproblem,we constructagraphG-
suchthateachvertexrepresentsatransmitter,andtwovertices  are-
adjacentifthepotentialinterferenceoftheircorrespondingtransmit-
tersmight occur. Thus,wehavethefollowingdefinition.

GivenaT-setandagraphG, aT -

coloringofGisafunctionf: V(G) = Z7 U {0}suchthat
tionf:V(G) = Z7 U {0}suchthatl f (x) — F(¥)| € Tif
£ E(G). NotethatifT = {0} thenT-
coloringisthesameasordinary vertex-
coloring.HencewemayconsidertheT-
coloringproblemisageneralized graphvertex-coloringproblem.
T-coloringproblemhasbeenstudiedbyseveral au-
thors,suchas[1,5,6,9,10,13]and[15].Let/ beaT -
coloringforagraphG. Therearethreeimportantcriteriaformeasur-

ingtheefficiencyoff :First,theorderofaT-
coloring,whichisthenumber

susedinf ;second,thespan
off ,whichisthemaximumof| f (1) — f (') loverallvertice-
suandv;andthird,theedge-spanoff ,whichisthe maxi-

mumof|f (1) — f (v) loveralledgesit’. GivenTandGthe T-
chromatic numberyT(G) istheminimumorderamongallpossi-

bleT -coloringsofG,theT-spanspT(G)isthe minimumspana-
mongallpossibleT-coloringsofG,andthe T-edge-span
espT(G)istheminimumedge-spanamongallpossible T -colorings
ofG.Inthecaseofradiofrequencyassignment,theforbiddenT -

setscanbevery complexanddifficultto-
model.WefocusonaspecialfamilyT -setscalledthe k-  multiple-
of-s-

setswhichhastheform= {0, 5, 2s, ... ks} U 5 wheres,k>1and
Scis+1,5+2 .. ks—1}

Thek-multiple-of-s-
setsbasbeenstudiedbyRaychaudhurifirst(see[11,12]).
Whens=1,thesetT = {0,1,2, ... k = v Jisalsocalledanr-
initialset. Somepracticalforbid-
densets,suchasthosethatariseinUHFtelevisionproblem
(see[14]),areverysimilartok-multiple-of-s-sets.Wedenote K

asthecompletegraph(orclique)onn verticesandw (G)asthe max-
imumsizeofacliqueinG.

Definition -An uniform 7 -star split graph ST, contains a
clique K, such that the deletion of the ¢, edges of K,, parti-
tions the graph into 7 independant star graphss,..4. See Fig-
ure 1. The number of vertices in ST, is 7{* + 1) and the
number of edges is (1 + #2¢5 ). In the following theorem, we
arrive at lower bound for ¥T (G), when & is ST and
r = mn— 3. SeeFig 1.

Figure:1

Theorem1:The T-coloring of a uniform n- star split graph 5T,
is ¥T(ST”) = (4a + 1) + (n— 5)a. Proof. First we
name the vertices of the complete graph K,, by wy w5 ...w,
in clockwise direction. Then start naming the vertices which
are adjacent to Wy W, ..W, in clockwise direction as

¥y v Vs ¥1 .Wheredt denotes the number of elements in T.

Fig 2 n- star split graph ST+
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Define the mapping f:V(G)—=N
flV)=ali—1)+1,i=123...n.
fiW) =ali—1)+1, { = 1,23 ...n Claim:.
[f(u)—F(V)|ET forallu,v € V(ST,*).

Case 1: If 1 and W are any two vertices in the same pendant
vertices.

If flu)=a(l—1)+1and flw)=alm—1)+1,
then |f(w) — F(w)| €T.

Case2: If u and W are vertices in the different pendant .

If flu)=al(l—1)+1and flw)=alm—1)+1,
then |f(w) — F(w)| €T,

Case 3: If i and W are any two vertices in K.

If flu)=al(l—1)+1and flw)=alm—1)+1,
then [f(w) — F(w)| €T,

Case 4: If i be any vertices in the pendant and W be adjacent
vertex.

If flu)=al(l—1)+1and flw)=alm—1)+1,
then [f(w) — F(w)| €T,

Case 5: If 1. be any vertices in the pendant and W be any ver-
tices in i,

If flu)=al(l—1)+1land flw)=alm—1)+1,
then [f(w) — F(w)| €T,

Hence the T-coloring of a uniform n- star split graph
¥T(ST!)is(4a+ 1)+ (n—5)a.

such  that

Theorem-2 Let G be a
Theny T (W,, .5) = 2a + 1.

wheel graph ).

Proof. Let ¥y ... ¥,,_4. ¥, be the vertices of L, in the clock-
wise order and let 7,, =4 be the centre of the wheel. See Fig 2.
Define a mapping f: V(G) = N

fVay) =a+1, i=1,2,3...[f—l.

FV)=2a+1, i= 123.. FJ
V. =1

2
Claim:. [f(u)—F(v)|ET forall u,v € V(ST,").
Proof is similar to Theorem 1. _
Hence the T-Coloring of wheel graph ¥ T (W,,, .5 ) is
2a+ 1.

I

Figure:3
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Fig 4 wheel graph 1175
Theorem 3 The T-coloring of the double fan
DF, = F, + K,isgivenby ¥ T(DF,) = 2 + 1.
Proof - We name the vertices of the path £, as vy ... ¥, _4, ¥,
and the vertex of K4 as ¥, = .-
See Figure 3.

Proof is similar to Theorem 1.
Iy T | |

Figure 3 A double fan DF-
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