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In a recent paper Lu (2004) presented a general method for determining the exact expansions of a tensor
function F(A) in n-dimensional Euclidean space. Using this method, closed-form, singularity-free expres-
sions of arbitrary tensor functions and their first derivatives are deduced in two- and three-dimensional
cases. However, the work raises several issues, some of which we discuss in the following points:

1. The tensor function dealt with in the paper is only a very special case, since an arbitrary tensor function
cannot be expressed as a power series form. Even for a very simple tensor function

F(A)=Ttr A (1)

we are also difficult to find the power series expression. But the derivatives of (1) can be calculated easily,
such that

dF(A)
DA
2. Tt is difficult to discern the necessary of the generating function G(A) introduced in the paper.

(1) G(A) does not appear in the final results.
(2) In some cases, the expression of G(A) does not exist the close form, for example

F(A)=A'sin A (3)

The generating function g(x) = [x~'sinxdx is not easy to be found.
3. Taking the derivative on both sides of (62) and using the chain rule to find =~ dF ) is the main point in the
paper. However, there is a serious problem with this approach. We should be aware of that the coeffi-

cients in (62) may not be differentiable even if F(A) is differentiable (Ball, 1984; Man, 1994). Hence the
formula (72) must be regarded as incomplete ones.
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4. For the case when A has three distinct eigenvalues, we can easily find a simple representation. Since A
has the spectral decomposition (Balendran and NematNasser, 1996)

A=>"IN® N,. 4)

Following the approach by Dui et al. (1999) results in

di—r) = [(F'(A) — o1 = 20,A)XI] : [Im — A2 (A&AT) : (Ale — 2ARA" + IR AT)Z)}
+ ¢, IKI + @, (AKI + IKAT) 5
where
A= (B —4nL)1+20A 347, A’ =detA. o

Clearly, we do not need to determine complicated coefficients in (5).

5. It should be also noted that some main final results in the paper have been appeared in the early work
(Balendran and NematNasser, 1996) when A has repeated eigenvalues. For example, the formulae (67),
(77) and (78) were derived by Balendran and NematNasser (1996) in (3.2a—¢) (4.12b) and (4.12c¢),
respectively.

In spite of that, the purpose of yielding an explicit tensor representation of the tensor function when the
A is not symmetric in #-dimensional space is an interesting and valuable addition to the present state.
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