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e A ∈ Cm×n k©) A = UH, Ù¥ U ∈ Cm×n ´���Ý
, H ∈ Cn×n ´

Hermite��½Ý
,Kù�©)�� A�4©). Autonne3 1902cÄkïÄ
4©
),'u4©)��Z%C5�,6Ä.�Ú�{®kéõ?Ø,� [1, 2, 4].
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dum × n�5���
7�gjÝ
,Ïd4©)7�2Â4©).,
ù«í
2¦�2Â4©)ké��Ø��5�Ä.

�Ä A ∈ Cm×n
r �ÛÉ�©) (SVD)

A = U

 Σ1 0
0 0
0 0

V H , (2.1)
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Ù¥ U = [U1, U2, U3] ∈ Cm×m, V = [V1, V2] ∈ Cn×n ´jÝ
, U1 ∈ Cm×r, V1 ∈ Cn×r,
U2 ∈ Cm×(n−r), Σ1 = diag(σ1, σ2, · · · , σr), σ1 ≥ σ2 ≥ · · · ≥ σr ≥ 0.

A�4©)� A = QH,Ù¥ H = (AHA)1/2.�� r < n�,Ïf Q´Ø���.
�¡�Únò�Ñ Q���L�ª.� r = n�, A�2Â4©)�4©)�Ó,Ï

Ø7Õá?Ø.
� r < n�,2Â4©)�'4©)E,.
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A = QGH, Ù¥ QG = U1V
H
1 , H = V1Σ1V

H
1 . (2.2)

éu�"Ý
 A ∈ Cm×n,K3
R(QH) = R(H) (2.3)

���e, A�2Â4Ïf Q, H ��(½.�©¤��2Â4©)o�d (2.2)(½�
©).

ùp��Ñ,gj4Ïf QG�4Ïf Qké�«O.

ëëë���©©©zzz

[1] A. Ben-Israel and T. N. E. Grevile, Generalized Inverse: Theory and applications,
John Wiley, New York, 1974.

[2] ��ì,i­,jØC�êe4©)�6Ä.,O�êÆ, 2005, 27:112–128.

[3] K. Fan and A. J. Hoffman, Some metric inequalities in the space of matrices, Proc.
Amer. Math. Soc., 1955, 6:111–116.

[4] N. J. Higham, Computing the polar decomposition with applications, SIAM J. Sci.
Statist. Comput., 1986, 7:1160–1174.

2


