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1. Y��V'6�~�;n*�S 5"��%X, �7X, :X, 
A=Q, UBQm�, A�V9,)A8�=Q73XN{Br�VlR5jo, Il*�=Q�TH4$_~�1*�S n", �dE*�S n"-r!^=Q��v�Æef. kv*�S (.) n"54$
q3X�5\)�o. 	3�'6�~�'�;, �of5!CL�BQ,l�', �Q*�S ATXB + BTXTA = D �Dw'�;5"�f0�
&. 
 Rn×m 1 n×m �*��x, ORn×n 1 n ���*��x, K ⊆ Rn×n 1 Rn×n 5a'�, AT 1 A 5&�*�. Eue5*� A,B ∈ Rn×m, >f*�℄� 〈A,B〉 = tr(BTA), �q�u05P�1 Frobenius P�, � ‖A‖=
√

〈A,A〉 = [tr(ATA)]
1

2 . ue5*� A,B ∈ Rn×m, yS, 〈A,B〉 = 0, �*�
A,B D}��. ue*� A ∈ Rn×m, B ∈ Rn×m, D ∈ Rm×m, y)�*� X ∈ K ⊆ Rn×n,S,S ATXB +BTXTA = D, ��*�S ATXB +BTXTA = D � K ℄Dw.3��$^\)Ga4$SN 1. 
�*� A ∈ Rn×m, B ∈ Rn×m, D ∈ Rm×m, K ⊆ Rn×n 1ueBQ'6�, y*�S ATXB +BTXTA = D �'6� K �Dw, n*� X ∈ K, S,

ATXB +BTXTA = D. (1.1)SN 2. �4$ 1 5"�x1 SE , Eub5*� X̆ ∈ Rn×n, n X̂ ∈ SE , �3
‖ X̂ − X̆ ‖= min

X∈SE

‖ X − X̆ ‖ . (1.2)
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2. Z;9=KBTP 1EueBQ'6� K ⊆ Rn×n, f���6� K⊥ )�l0a, l Rn×n = K ⊕K⊥. �
Rn×n {>fBQ,l�' FK : Rn×n −→ K, �ue*� X ∈ Rn×n, S ∈ K, r 〈X,S〉 =

〈FK(X) + FK⊥(X), S〉 = 〈FK(X), S〉. >f*�s� f(X) = 1
2‖A

TXB + BTXTA −D‖2, �
f(X) �EV4/5, q�23� [10] 31 f(X) kv X 5!C

∇f(X) =
∂f(X)

∂(X)
= A(ATXB +BTXTA−D)BT +A(ATXB +BTXTA−D)TBT .*qh�x;5�L Un*�S 5"

(1) b>BQ'6� K, 
�*� A ∈ Rn×m, B ∈ Rn×m, D ∈ Rm×m, Wq$�*�
X0 ∈ K.

(2) 
�
R0 = D − (ATX0B +BTXT

0 A),

G0 = AR0B
T +ART

0 B
T ,

P0 : = FK(G0),

Q0 = P0,

k : = 0.

(3) xo Rk = 0 � Rk 6= 0, Qk = 0, <-)�; Z��V.

(4) 
�
Xk+1 = Xk + αkQk,

Rk+1 = D − (ATXk+1B + BTXT
k+1A),

= Rk − αk(A
TQkB +BTQT

kA),

Gk+1 = ARk+1B
T +ART

k+1B
T ,

Pk+1 = FK(Gk+1),

Qk+1 = Pk+1 + βkQk,

k : = k + 1,f� αk =
‖Rk‖

2

‖Qk‖2
, βk =

‖Rk+1‖
2

‖Rk‖2
.

(5) &��# (3).�? αk, βk, Qk 5qL1��d;i=/�D.XE 1. <-q ���5�I Ri, Rj , Qi, Qj , S,
〈Ri, Rj〉 = 0, 〈Qi, Qj〉 = 0, i, j = 0, 1, 2, · · · , k, k ≥ 1, i 6= j. (2.1)\J. (�Xn[L)h1 〈Ri, Rj〉 = 〈Rj , Ri〉, �d�S�Z 0 ≤ i < j ≤ k �, 	 (2.1) �D.


