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A Graceful Algorithm of a Class of Trees*

Dai Hongtu (&% B)

(Postgraduate of Qu-Fu teacher’s college)

Let T be a tree with v vertices, It is said to be graceful if we can label the
vertices with numbers 1,2, - »V in such a manner that the differences of any two
adjacent vertices will again form the set {1,2,--,v—-1}.Ringel conjectured, in1963,
that every tree has a such labelling [1],Ringel’s conjecture remains unsettled, In this
article, we shall investigate a class of graceful trees. ‘

Definition The T{" is a tree with v, vertices, Its vertices are »,(j=0,1,-.-,
Nt 1)s Vijumic(To =152, 0005M jy=1,2,000,K5 eooeee 3 Je=1,2,,k;, ESA), Where A,n,k,,
...,k are arbitrary natural numbers. On a central line, vertices »; and »,,, are adja-
cent, Two vertices v,;.;, and Vi j.jper ale adjacent if among them at least one
vertex is outside the central line, In the other cases any two wvertices are not adja-
cent, The number of all vertices v,=n(l+ 4., 4., k) +2,

Now, we give a numbering I for T’ as follows:

J/ Ilw)=1,1(w) =v, l(v,) =2;

| (o E+1 & : ’
: 24255+ G0+ 3 ] k), if & is oddy
(L) =1 bP=q+1 mmq41 ‘

| l(vin’"’i:)=< i

£ 0
‘ kvl__i__Z(jq_.l)(1+ > 1] ks if & is even,

g=1 P=9+]1 mmg4]

If n==2, we give a numbering I of T¢" as follows:
I(v,) = 1L, w) =v,1(v,) =1+0,1(vy) =V, -a,

/ £+1 z 1 14

1+ 5—+ 3G, -A+ 35 T k), if £ s odd,
( N i 9=1 Pmg+l m=g+}

1Oy s ge :\‘

(2)

£ ! »
iv"——g——Z(iQ—l)(l+ > Il k2 if & is evens
K gm=] bug+] mm=g+]
1 ) {l(vliii.’"'i;) +v,- (e + 1), ]:f £ is Odd;
Vyj,omije) = ) )
Bl L(vyjgi5-73) —[Va— (@ + 13 if & is even,
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where j{ =k, +1-7;) is called the complementary index of j,,i=1,2,-,&),anda=1

+Z;.; Ma-ik,. When g=4, We set Z}_q, I14-¢4,k,=0.1n general terms, we have
L) =1+78, L(0g,4) =V, —Tas

1(vy4.i) +r1a, if &is oddy

1V ) =@, if & is eveny

1(Vgj..5) — 7@, if & is oddy

1(va,..) +ra, if &is even,

(r=0’1,"',["21]—' 1).
when n is odd, then we further have

( 3 ) 1(0(274-1”1,_']') -_-_-{

1Vt pmie) = {

(10,0 =145 (1= Da, 1) =V, + 3= 1a, 1)) =24 - Dy

1 E+1 ., : -4 e
(4) ‘2—("—1)a+2+ 3 +q2_1(1q-1)(1+2 Hk,,),tfguodd,

pmatl mmg+1
l(vniz‘"i!) =

1 N : ’ i m
-2—(n—1)a+v1—§—§(]q—l)(1+ > I kW, if &is even,

P=g+1 m=q+i
We can prove that the given numbering ! is a graceful algoritbm of T¢"’,Honce

T¢» is graceful, According to the definition in the literature [27, further, we can
prove that the numbering I for T¢ is interlaced when n is even,

Let T% denote the tree left over when we have taken away v, and v, from T4-~,
3 ¥4
The number of its vertices then is a=1+ z Hkm' Similarly, we can give a grace-
p=] mm=]
ful numbering 1 for T% as follows:

1(vy) =as
E+1 | . : ? e
s+ 2 U=+ 3 ] k), if £ is odd
(5) g=1 P+l me=q+1l
1(Wyjm) = P R »
a-g =20 DA 20 II ka)s i1 & is even,

Pmg+l m=g+]

When k, =k, =--=k,=k in (5), we have a graceful numbering for the complete k-

any trees [57].Further, when k=2,we have an answer to Cahit’s question [17,
The author is much obliged to Mr., Li Yon~jie (F i) and Mr, Giu Hesheng

(347 &) for the instructive guidence,
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