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Abstract

In this paper, we give out a counterexample of the Graffiti’s conjecture (583), and get the best
bounds ofI (T ) + �′(T ), whereT denotes a tree,I (T ) denotes the inverse degree ofT and�′(T )

matching ofT.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction and counterexample

Let p = |V (G)|, the degree sequence ofG bed1, d2, . . . , dp, then the inverse

I (G) =
P∑

i=1

1

di

, (d1, d2, . . . , dp, di > 0, i = 1, 2, . . . , p).

In 1989, Graffiti gave a conjecture (conjecture 583)[3] for tree: size-(matching+ 1)�
inverse degree, where size is the number of edges inT(tree); matching�′(T ) is the edge-
independent number.
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This conjecture is false. Construct the counterexample as following:
Let T0 = K1,4.
Let

V (Tk) = V (Tk−1) ∪ {u0, u1, u2, u3}.
E(Tk) = E(Tk−1) ∪ {u0v0, u0u1, u0u2, u0u3},

wherev0 ∈ V (Tk−1), dTk−1(v0) = 1. Then

pk = |V (Tk)| = 5 + 4k. �′(Tk) = k + 1. I (Tk) + �′(Tk) = 15pk + 9

16
.

If pk > 9, it is easy to seeI (Tk) + �′(Tk) < pk.
All terminologies and symbols unexplained here can be found in[1,2,4].

2. The main results

Graffiti’s conjecture is false, but it gives another question: what is the bound of
�′(T ) + I (T )?

Let F be a set of tree and satisfy

(1) K1,4 ∈ F ,
(2) For anyT ∈ F, T ∪ K1,3 + uv ∈ F , wheredT (u) = 1, dK1,3(v) = 3, andV (T ) ∩

V (K1,3) = �.

Let

F ′ = {Tk, k = 0, 1, 2, . . .}, whereT0 = P4 : V (Tk) = V (Tk−1) ∪ {u1, u2},
E(Tk) = E(Tk−1) ∪ {v′u1, u1u2}, u1, u2 /∈ V (Tk−1), v′ ∈ V (Tk−1),

dTk−1(v
′) = k + 1 = 1

2|V (Tk−1)|
then

�′(Tk) + I (Tk) = 5

4
|V (Tk)| − 1

2
+ 2

|V (Tk)| .

Theorem 1. Let T be a tree of orderp (p�5), let T be any tree of orderp+1, if T =K1,p,
then

15p + 9

16
��′(Tk) + I (Tk)�

5

4
p − 1

2
+ 2

p

and the right holds equality if and only ifT ∈ F ′.

Proof. If 2 �p�5, it is easy to check that theorem is true.
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