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The property comes to help, only in the 3-dimensional case, is the following: if 

-q)o p ,w~ ~H; ~ m(~, -p

r 

0 
then 

(;) m(~)x 

For the rest of the proof, we first assume that the diagonal part of B, Care ",ero. 
Thus we get an inequality of 6 independent variables. We are able to prove the 
inequality directly, using the properties of the cross product. Finally, we observe 
that if the diagonal .parts of B, C are not <lero, we will get at most a quadratic 
expression in terms of the diagnol entries of B, C. The analysis of the quadratic 
expression is quite technical and we refer the original paper to the readers. 

:More recently, in [13], we remove the assumption in Theorem 7.1 that the lllatrice~ 

a.re 3 x 3. We have 

Theorem 7.2. Let A, B. C be n x n symmetric traceless matrices. Then 

(11Ai12 + !IBII 2 + IICII2
) 

2 2 211[A, BJI1 2 + 211[B, CJII2 + 211[C, AJ11 2 . 

Sketch of the Proof. We need the following two technical lemmas. For the 
proofs, ~ee [13]. 

Lemma 7.1. Let x 2 y 2 O. Let (7}1,'" ,7}n) be a unit vector. Then if {i,j} # 
{k, l}, we have 

o 
Lemma 7.2. Suppose that IIAI1 2 + IIBI12 + IICI12 = 1 and IIAII 211BII 2 IICII. Let 

A= Max(II[A,B]112 + II[B,ClI12 + II[C,A]W), 
and let A, B, C be the maximum point. Then we have 

2AIIAI1 2 = lilA, B]11 2 + II[A,C]W· 
o 

Continuation of the proof of Theorem 7.2. We assume that 

IIAI1 2 + IIBI1 2 + IIClI2 = 1. 

Using t.he above two lemmas, we can get 

2AIIAI12 ~ IIA112 (211B11 2 + IICW) ~ IIAW· 
That. is, 2A ~ 1, as desired. 

o 
Remark 7.1. The same method can be used in the case m > 3. The details will be 
ill t.he next version of the paper [13]. 
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