
For an arbitrary square matrix w, suppose that there exist a symmetric matrix
wS and an anti-symmetric matrix wA s.t.

w = wS +wA (1)

we also have

wᵀ = (wS)ᵀ + (wA)ᵀ

= wS −wA (2)

By solving equations (1) and (2), we obtain a unique solution:

wS =
w +wᵀ

2
,wA =

w −wᵀ

2

One can easily verify that

(wS)ᵀ =
wᵀ + (wᵀ)ᵀ

2
=

wᵀ +w

2
= wS

(wA)ᵀ =
wᵀ − (wᵀ)ᵀ

2
= −w −wᵀ

2
= −wA

which means that the assumption is valid.

Given that wij = wS
ij + wA

ij ,
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trace is 0
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The number of independent parameters corresponds to the number of parame-
ters of the triangular part of the matrix, that is

D∑
i=1

i =
D(D + 1)

2

�


