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1 EAD Rm×n $Fm×nAXi-��A⊗B $FXi AM B S Kronecker'�vec(A)$FBXi A��ir
7S�
{	℄5m×nAXi AM B S�' [A, B] = tr (AT B),FBKAXiS Frobenius tX ‖A‖ =
√

[A, A] 	3 n EAe6Xi-�u Ω1 	>
P ∈ Rn×n 	� PT = P, P 2 = In, 5 X ∈ Rn×n 	� PXP = X , ^6 X uÆKXi PS�qXi�3ÆKXi P S�qXiS-�u Ω5; J X1 ∈ Ω1, X2 ∈ Ω5 ��3�
(X1, X2) ∈ Ω1−5, 6quWT 1–5 Xi	��Xix= (LME) ���Xix=Æ (LMEs) S*Jyh\J\Y(�G
_u(�f_o���_fzo�T"g�N`H�+=D	�1� 1987 �� Woude gA}1�yh [1]: �℄/�~����o�`Hx�q-O3�/�q-OA�/�fzO3//�0{OA�*/_aOAqh(4�B`�7S0{OAUÆq-O3�w 2010 � 10 Y 28 /KM�2011 � 5 Y 9 /KM����
∗ �8�-b'$L (11071196) �����



5� ��
�_℄S�Y�y LMEs .�6lVS��j8HQ MCG \m 939eOAS>
��yhSX(��UH*J LMEs A1XB1 = D1, A2XB2 = D2. \J\7Ryh��l3Hl�H�2{#
H�Pxoes{x=O�n6��FK</SXY*�rj# +e0HXYO��l�+*vpXi	�d℄SWTj?�dU�G#��u* LME(s) SWTJyh	�1�\G
_u���lSyh~ +* LME XA+Y B +ZC = W SWTJ/��7�R�\XiTS�7t{Jyh~ +*�5 Sylvester LMEs AX − Y B = E, CX − Y D = F SWTJ	FK LME(s) S�XXi/�I
XiSP[l3j�0{#A*XY�*��o�HWTJ	_1)T
LME(s) SWT��l:JS^oZH�+S35	�!�eeJXiQKnmXi-�S'� (nmWTJ), ~q(
0D�7t{J�"�	Æ{J�[I^oT�A}* LME # LMEs SJ [2−5] #��l:J
[6−8] Sxo�'J\}�℄XiS�7�Ryh	a_UT [9] JeeJXiQK*nmXi-�S'� (7mWTJ), �A}*g!{ LME S7mWTJS�l	�fbo (MCG ^o) 	 Muw�eK LME(s) WT��l:JS[I^o)T`HnmWTyh�ie7mWT��l:JS)TG�8v>N	�xl�
℄T:S
LMEs, '��	�fbo (CG) S�Cx
/�HÆ�X�At*ZXi!{ LMEs

(Ai, Ci ∈ Rm×n, Bi, Di ∈ Rn×l, Fj ∈ Rm×l).

{
A1X1B1 + A2X2B2 = F1,

C1X1D1 + C2X2D2 = F2

(1)SWT 1–5��l:JS[I^o�'b�[I^oSH�,Lw�yh	Zib�1�yh	u}P�<F�9O1�3�

X =

(
X1

X2

)
, X(k) =

(
X

(k)
1

X
(k)
2

)
, X̂ =

(
X̂1

X̂2

)
, X∗ =

(
X∗

1

X∗

2

)
, Y =

(
Y1

Y2

)
.=9 I �℄ Ai, Ci ∈ Rm×n, Bi, Di ∈ Rn×l, Fj ∈ Rm×l, * (X1, X2) ∈ Ω1−5, BP

∥∥∥∥∥

(
A1X1B1 + A2X2B2

C1X1D1 + C2X2D2

)
−

(
F1

F2

)∥∥∥∥∥ = min (2)=9 II D SE $Fyh I SJ-��.3�℄ X
(0)
i ∈ Rn×n, * (X̂1, X̂2) ∈ SE , BP

‖X̂ − X(0)‖ = min {‖X − X(0)‖|(X1, X2) ∈ SE}.

2 <8 I��$N#
l1(X) = A1X1B1 + A2X2B2, m1(X) = BT

1 X1A
T
1 + BT

2 PXT
2 PAT

2 ,

l2(X) = C1X1D1 + C2X2D2, m2(X) = DT
1 X1C

T
1 + DT

2 PXT
2 PCT

2 ,

g(X1, X2) =

(
AT

1 l1(X)BT
1 + CT

1 l2(X)DT
1 + B1m1(X)A1 + D1m2(X)C1

AT
2 l1(X)BT

2 + CT
2 l2(X)DT

2 + PAT
2 (m1(X))T BT

2 P + PCT
2 (m2(X))T DT

2 P

)
,
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Q =

(
AT

1 F1B
T
1 + CT

1 F2D
T
1 + B1F

T
1 A1 + D1F

T
2 C1

AT
2 F1B

T
2 + CT

2 F2D
T
2 + PAT

2 F1B
T
2 P + PCT

2 F2D
T
2 P

)�, 1 *Jyh I T:K* LMEs

g(X1, X2) = Q (3)SWT 1–5 J�# LMEs(3) /℄HWT 1–5 J	
 J (X1, X2) ∈ Ω1−5 ��H X1 = XT
1 , X2 = PX2P 	8B�* (X1, X2) ∈ Ω1−5BPE (2) 7t�T:K* (X1, X2) ∈ Ω1−5 BP

∥∥∥∥
(

A1X1B1 + A2X2B2

C1X1D1 + C2X2D2

)
−

(
F1

F2

)∥∥∥∥
2

+

∥∥∥∥
(

A1X
T
1 B1 + A2PX2PB2

C1X
T
1 D1 + C2PX2PD2

)
−

(
F1

F2

)∥∥∥∥
2

=min. (4)��o�*+�tyh (4) SJT:K* LMEs(3) SWT 1–5 J	3
M =




A1 ⊗ BT
1 A2 ⊗ BT

2

C1 ⊗ DT
1 C2 ⊗ DT

2

(A1 ⊗ BT
1 )Tn,n A2P ⊗ BT

2 P

(C1 ⊗ DT
1 )Tn,n C2P ⊗ DT

2 P


 , f =




f1

f2

f1

f2


 , x =

(
x1

x2

)
,�~ Tm,n $F	� vec(AT

m×n) = Tm,nvec(Am×n) S�D"Xi [11], xi = vec(Xi), fi =

vec(Fi), 'W℄XiS:oZ^E�KXiS Kronecker 'Z^	a� LMEs

{
A1X1B1 + A2X2B2 = F1, A1X

T
1 B1 + A2PX2PB2 = F1

C1X1D1 + C2X2D2 = F2, C1X
T
1 D1 + C2PX2PD2 = F2.

(5)2>*+�tyh (4) SJT:K* LMEs(5) S��l:J	B LMEs(5) ��irdPx=Æ Mx = f , `Sl�x=Æu MT Mx = MT f , �7Xi�EUH LMEs(3) 		7_R�*Jyh I T:K* LMEs(3) SWT 1–5 J	��o� LMEs(3) /℄HWT 1–5 J	8ul�x=Æ MT Mx = MT f HJ�_1 LMEs(3) HJ�> X̃1, X̃2H`S/ÆJ (v�HWT 1–5 Xi), �

g(X̃1, X̃2) = Q. (6)�

u1(X̃1) =
1

2
(X̃1 + X̃T

1 ), u2(X̃2) =
1

2
(X̃2 + PX̃2P ),

v1(X̃1) =
1

2
(X̃1 − X̃T

1 ), v2(X̃2) =
1

2
(X̃2 − PX̃2P ),^ (u1(X̃1), u2(X̃2)) ∈ Ω1−5, #H

X̃1 = u1(X̃1) + v1(X̃1), X̃2 = u2(X̃2) + v2(X̃2)
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�_℄S�Y�y LMEs .�6lVS��j8HQ MCG \m 941B7EI3E (6), dP g(u1(X̃1), u2(X̃2)) = Q, d$� LMEs(3) HWT 1–5 J	o�	
3 1'<8 I� MCG5�/b [5,9,10],At* LMEs(3) SWT 1–5 JS MCG^o�,UH* LMEs(1) SWT 1–5 ��l:JS MCG ^o (MCG1–5 ^o) 1�
X 1 ,
.3�℄?DXi (X

(1)
1 , X

(1)
2 ) ∈ Ω1−5, y k := 1 , 2^

R1 = Q − g(X
(1)
1 , X

(1)
2 )

def
=

(
R

(1)
1

R
(1)
2

)
, R̃1 = g(R

(1)
1 , R

(1)
2 )

def
=

(
R̃

(1)
1

R̃
(1)
2

)
,

Z1 = R̃1 =
1

2

(
R̃

(1)
1 + (R̃

(1)
1 )T

R̃
(1)
2 + PR̃

(1)
2 P

)
def
=

(
P

(1)
1

P
(1)
2

)
.X 2 ,
5 Rk = O, kw�}^�2^

αk =
‖Rk‖

2

‖Zk‖2
, X(k+1) = X(k) + αkZk.X 3 ,
2^

Rk+1 = Q − g(X
(k+1)
1 , X

(k+1)
2 )

def
=

(
R

(k+1)
1

R
(k+1)
2

)
,

R̃k+1 = g(R
(k+1)
1 , R

(k+1)
2 )

def
=

(
R̃

(k+1)
1

R̃
(k+1)
2

)
,

βk+1 = −
[R̃k+1, Zk]

‖Zk‖2
, Zk+1 = R̃k+1 + βk+1Zk

def
=

(
P

(k+1)
1

P
(k+1)
2

)
.X 4 ,
y k := k + 1, �X 2 ,	2>�MCG1–5^o~SXi	� (X

(k)
1 , X

(k)
2 ) ∈ Ω1−5, (P

(k)
1 , P

(k)
2 ) ∈ Ω1−5 	 +vA
 MCG1–5 ^o~ βk+1 S$,*Ht/S [10]. ��b� MCG1–5 ^oS�{�'o��H�,Lw�	F, 1 �e.3 (X1, X2) ∈ Ω1−5, (Y1, Y2) ∈ Ω1−5, H

[Y, g(X1, X2)] = [g(Y1, Y2), X ].
 F�'Z^SD"�1/(S�{d1*o	�J 1 > (X∗

1 , X∗

2 ) Hyh�SJ��
e.3S?DXi (X
(1)
1 , X

(1)
2 ) ∈ Ω1−5,

MCG1–5 ^o~SXi X(i), Ri � R̃i 	�
[R̃i, X

∗ − X(i)] = ‖Ri‖
2, i = 1, 2, · · · . (7)
 8u (X∗

1 , X∗

2 ) H LMEs(3) SJ�_1 g(X∗

1 , X∗

2 ) = Q 	F9o 1 dP
[R̃i, X

∗ − X(i)] = [Ri, g(X∗

1 − X
(i)
1 , X∗

2 − X
(i)
2 )] = ‖Ri‖

2, i = 1, 2, · · · .
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1 , X∗

2 ) Hyh I SJ��
e.3S?DXi (X
(1)
1 , X

(1)
2 ) ∈ Ω1−5 ,

MCG1–5 ^o~SXi X(i), Ri � Zi 	�
[Zi, X

∗ − X(i)] = ‖Ri‖
2, i = 1, 2, · · · . (8)
 .DX(��o	eK i = 1, F�{ 1 dP

[Z1, X
∗ − X(1)] = [R̃1, X

∗ − X(1)] = ‖R1‖
2.9> i = s (s > 1) ��E (8) 7t�^J i = s + 1 ��H

[Zs+1, X
∗ − X(s+1)] =[R̃s+1, X

∗ − X(s+1)] + βk+1[Zs, X
∗ − X(s+1)]

=‖Rs+1‖
2 + βk+1[Zs, X

∗ − X(s) − αsZs]

=‖Rs+1‖
2 + βk+1

(
‖Rs‖

2 −
‖Rs‖

2

‖Zs‖2
[Zs, Zs]

)

=‖Rs+1‖
2.FX(��oRop�eK.�ljX i, E (8) 7t	o�	�J 3 e MCG1–5 ^o~SXi Ri � Zi, 5D\ljX k, BP Ri 6= O (i =

1, 2, · · · , k), �
 [Ri, Rj ] = 0, [Zi, Zj ] = 0 (i 6= j; i, j = 1, 2, · · · , k) 	
 �Y�'Z^SD"��x e 1 ≤ i < j ≤ k o�G�7t	J k = 2 ��F9o
/ MCG1–5 ^o�H
[R1, R2] = [R1, R1 − α1g(P

(1)
1 , P

(1)
2 )] = ‖R1‖

2 − α1[R1, g(P
(1)
1 , P

(1)
2 )]

=‖R1‖
2 − α1[g(R

(1)
1 , R

(1)
2 ), Z1] = ‖R1‖

2 −
‖R1‖

2

‖Z1‖2
[R̃1, Z1] = 0

[Z1, Z2] = [Z1, R̃2 + β2Z1] = [Z1, R̃2] −
[R̃2, Z1]

‖Z1‖2
[Z1, Z1] = 0.9> k = s (s > 2) �G�7t�^J k = s + 1 ��H

[Rs, Rs+1] = [Rs, Rs] − αs[Rs, g(P
(s)
1 , P

(s)
2 )] = ‖Rs‖

2 − αs[R̃s, Zs]

=‖Rs‖
2 −

‖Rs‖
2

‖Zs‖2
[Zs − βsZs−1, Zs] = 0,

[Zs, Zs+1] = [Zs, R̃s+1 + βs+1Zs] = [Zs, R̃s+1] −
[R̃s+1, Zs]

‖Zs‖2
[Zs, Zs] = 0.02*o [Rs+1, R1] = 0. J j = 2, 3, · · · , s − 1 ��H

[Rs+1, Rj ] =[Rs, Rj ] − αs[g(P
(s)
1 , P

(s)
2 ), Rj ] = 0 − αs[Zs, g(R

(j)
1 , R

(j)
2 )]

= − αs[Zs, R̃j ] = −αs[Zs, Zj − βjZj−1] = 0.



5� ��
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[Zs+1, Zj ] = [R̃s+1 + βsZs, Zj ] = [g(R

(s+1)
1 , R

(s+1)
2 ), Zj ] + βs[Zs, Zj]

=[Rs+1, g(P
(j)
1 , P

(j)
2 )] =

[
Rs+1,

1

αj
(Rj − Rj+1)

]
= 0.� k = s + 1 �G�7t	�YX(��oRo�G�Po	o�	�, 2 e.3?DXi (X

(1)
1 , X

(1)
2 ) ∈ Ω1−5, yh I SJd\H�,2^�PN	
 5 Ri 6= O (i = 1, 2, · · · , 2n2), F�{ 2 p Zi 6= O (i = 1, 2, · · · , 2n2), CiF

MCG1–5 ^od1*P X(2n2+1) / R2n2+1 	F�{ 3 p
[R2n2+1, Ri] = 0, [Ri, Rj ] = 0, i 6= j; i, j = 1, 2, · · · , 2n2.8B� R1, R2, · · · , R2n2 
7Xie; R2n×n S/Æ%�Ci R2n2+1 = O, 0 X(2n2+1)uyh I S/ÆJ	o�	F, 2[10] > A ∈ Rm×n, b ∈ Rm, ��x=Æ Ax = b HJ�^ Ax = b S+�tXJt/�#+�tXJ\ R(AT ) ~�i\ R(AT ) ~xH Ax = b S/�J	�, 3 LMEs(3) 
HHJS�5$,?DXi (X

(1)
1 , X

(1)
2 ) 	�

X(1) = g(H1, H2)((H1, H2) ∈ Ω1−5), (9)^\H�,2^�PN LMEs(3) St/+�tXWT 1–5 J�,UH LMEs(1) St/+�tXWT 1–5 ��l:J	
 F MCG1–5 ^o�℄o 1 p�5�E (9) $,?DXi�^\H�,2^�dPyh I SJ X∗, #d$Fu
X∗ = g(W1, W2), ((W1, W2) ∈ Ω1−5). (10)��o� X∗ Hyh I St/+�tXWT 1–5 J	3 vec(Wi) = wi , BE (10) ��irdP

x∗ def
= vec(X∗) = MT M

(
w1

w2

)
∈ R(MT M) = R((MT M)T ).8u X∗ H LMEs(3) SJ�_1 x∗ H MT Mx = MT f SJ	F9o 2 p� x∗ H`St/+�tXJ	FKir?;Hn
S�Ci X∗ H LMEs(3) St/+�tXJ�0

LMEs(1) St/+�tXWT 1–5 ��l:J	o�	
4 <8 II�'FKyh I SJ-� SE ye�, (X1, X2) ∈ SE , Fe6XiMqe6XiSlD���qXiMq�qXiSlD��dP

‖X − X(0)‖2 =

∥∥∥∥
(

X1

X2

)
−

1

2

(
X

(0)
1 + (X

(0)
1 )T

X
(0)
2 + PX

(0)
2 P

)∥∥∥∥
2

+

∥∥∥∥
1

2

(
X

(0)
1 − (X

(0)
1 )T

X
(0)
2 − PX

(0)
2 P

)∥∥∥∥
2

.
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Xl�u
℄t	FBdP
*Jyh II T:K* (X̂1, X̂2) ∈ SE BP
∥∥∥∥
(

X̂1

X̂2

)
−

1

2

(
X

(0)
1 + (X

(0)
1 )T

X
(0)
2 + PX

(0)
2 P

)∥∥∥∥

= min
(X1,X2)∈SE

{∥∥∥∥
(

X1

X2

)
−

1

2

(
X

(0)
1 + (X

(0)
1 )T

X
(0)
2 + PX

(0)
2 P

)∥∥∥∥
}

.�
X̃1 = X1 −

1

2
(X

(0)
1 + (X

(0)
1 )T ), X̃2 = X2 −

1

2
(X

(0)
2 + PX

(0)
2 P ),

F̃1 = F1 −
1

2
A1(X

(0)
1 + (X

(0)
1 )T )B1 −

1

2
A2(X

(0)
2 + PX

(0)
2 P )B2,

F̃2 = F2 −
1

2
C1(X

(0)
1 + (X

(0)
1 )T )D1 −

1

2
C2(X

(0)
2 + PX

(0)
2 P )D2.�
� LMEs(3) T:K LMEs,

g(X̃1, X̃2) =

(
AT

1 F̃1B
T
1 + CT

1 F̃2D
T
1 + B1F̃

T
1 A1 + D1F̃

T
2 C1

AT
2 F̃1B

T
2 + CT

2 F̃2D
T
2 + PAT

2 F̃1B
T
2 P + PCT

2 F̃2D
T
2 P

)
. (11)�
�*Jyh�T:K* LMEs(11) S+�tXWT 1–5 J (X̃∗

1 , X̃∗

2 ).B MCG1–5^oDK LMEs(11), '�E (9) ,?DXi (X̃
(1)
1 , X̃

(1)
2 ), d*Pt/+�tXWT 1–5 ��l:J (X̃∗

1 , X̃∗

2 ) , CidPyh II SJ
(

X̂1

X̂2

)
=

(
X̃∗

1

X̃∗

2

)
+

1

2

(
X

(0)
1 + (X

(0)
1 )T

X
(0)
2 + PX

(0)
2 P

)
. (12)

5 3I5-. 1 D MCG1–5^o (Matlab7.04? -CPU2.00GHzs&)* LMEs(1) SWT 1–5��l:J�+�tXWT 1–5��l:J�'\J-� SE ~*�℄Xi X
(0)
1 , X

(0)
2 ∈

Rn×n S�7�RXi��~
A1 =




2 3 4 0

−1 0 0 2

−2 0 0 4


 , A2 =




3 0 6 9

−1 0 −2 −3

1 −5 −2 8


 ,

B1 =




1 0 0 1 0

2 0 0 2 0

4 0 0 4 0

−1 3 −4 0 6


 , B2 =




2 0 1 0 1

1 −5 2 4 0

4 0 2 0 2

1 1 2 8 0


 , P =




0 1 0 0

1 0 0 0

0 0 −1 0

0 0 0 1


 ,

C1 = 2A1, C2 = −A2, D1 = 3B1, D2 = B2, F1 = A1B2, F2 = A2B1,

X
(0)
1 = hankel (1:4), X

(0)
2 = toeplitz(1:4), �w�^ ε = 10−9.
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(1) �* LMEs(1) SWT 1–5 ��l:J
$,?DXi X
(1)
1 = 2I, X

(1)
2 = I 	� (X

(1)
1 , X

(1)
2 ) ∈ Ω1−5, F MCG1–5 ^o*P LMEs(1) SWT 1–5 ��l:Ju

X
(17)
1 =




2.0576 −0.0681 −0.0524 0.5661

−0.0681 1.4973 −0.8373 0.1670

−0.0524 −0.8373 0.6595 −0.0776

0.5661 0.1670 −0.0776 0.4813


 ,

X
(17)
2 =




0.3243 0.0424 −0.2248 −0.4238

0.0424 0.3243 0.2248 −0.4238

0.1138 −0.1138 0.0464 0

0.3533 0.3533 0 0.0634


 ,

‖R17‖ = 9.8772e− 10, t = 0.0105s,

∥∥∥∥
(

A1X
(17)
1 B1 + A2X

(17)
2 B2

C1X
(17)
1 D1 + C2X

(17)
2 D2

)
−

(
F1

F2

)∥∥∥∥ = 52.9414.2>� LMEs(1) �HWT 1–5 J�i (X
(17)
1 , X

(17)
2 ) H�/ÆWT 1–5 ��l:J	

(2)� * LMEs(1)S+�tXWT 1–5��l:J
$,?DXiX
(1)
1 = X

(1)
2 = O

(\E (11) ~, H1 = H2 = O), F MCG1–5 ^o*P LMEs(1) St/+�tXWT 1–5��l:Ju
X

(19)
1 =




0.2132 0.2096 0.4216 0.1727

0.2096 −0.0142 −0.0237 0.2568

0.4216 −0.0237 −0.0318 0.0518

0.1727 0.2568 0.0518 0.2846


 ,

X
(19)
2 =




0.0212 0.1036 −0.0426 −0.4238

0.1036 0.0212 0.0426 −0.4238

−0.0790 0.0790 0.2392 0

0.2044 0.2044 0 0.0624


 ,

R19‖ = 1.2226e− 10, t = 0.9562s.JXiStXu 1.1454, i (1) ~JXiStXu 3.1977 	
(3) *�℄Xi X

(0)
1 , X

(0)
2 ∈ Rn×n S�7�RXi
$,?DXi X̃

(1)
1 = X̃

(1)
2 = O,D MCG1–5^od*P LMEs(11)S+�tXWT 1–5J (X̃

(18)
1 , X̃

(18)
2 ), t = 1.0165s,A4{2u ‖R18‖ = 6.5128e − 10. FE (12) d*P (X

(0)
1 , X

(0)
2 ) \ SE ~S�7�RXi
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X̂1 =




−0.3413 0.3740 −0.0622 2.5879

0.3740 1.8610 2.1016 −1.0778

−0.0622 2.1016 −3.0374 −0.1549

2.5879 −1.0778 −0.1549 1.4922


 ,

X̂2 =




1.1671 1.3740 0.0196 −0.4238

1.3740 1.1671 −0.0196 −0.4238

0.9911 −0.9911 0.8309 0

0.4943 0.4943 0 0.0634


 .. 2 DMCG1–5^o* LMEs(1)SWT 1–5��l:J��~ Ai, Bi, Ci, Di ��w�^nr 1,i F1 = A1B1+A2B2, F2 = C1D1+C2D2,$,?DXi X

(1)
1 = 2I, X

(1)
2 = I	� (X

(1)
1 , X

(1)
2 ) ∈ Ω1−5, F MCG1–5 ^o*P LMEs(1) SWT 1–5 ��l:Ju

X
(19)
1 =




1.9222 −0.1389 −0.2370 0.1967

−0.1389 1.7558 −0.4071 0.0449

−0.2370 −0.4071 1.3487 −0.0647

0.1967 0.0449 −0.0647 1.0983


 ,

X
(19)
2 = I, ‖R19‖ = 1.8863e− 10, t = 0.0141s,

∥∥∥∥
(

A1X
(19)
1 B1 + A2X

(19)
2 B2

C1X
(19)
1 D1 + C2X

(19)
2 D2

)
−

(
F1

F2

)∥∥∥∥ = 9.0180e− 13.2>� LMEs(1) HWT 1–5 J�i (X
(19)
1 , X

(19)
2 ) H�/ÆWT 1–5 J	

6 &0�xAt}* LMEs(1) SWT 1–5 ��l:JS[I^o	eK.3$,S?DWT 1–5 Xi��^o`d\H�,�PN/ÆWT 1–5 ��l:J	$,dNS?DWT 1–5 Xi��dPN+�tXWT 1–5 ��l:J	d%S�J LMEs(1) HWT 1–5 J���^oPNSWT 1–5��l:JUH LMEs(1) SWT 1–5 J	�q�!d*Pv℄Xi\� LMEs S7mWT��l:J-�~S�7�R	�^o9����,dDK*g!{ LMEs S�`7mWT��l:J/��7�Ryh	� ) ; >
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MCG Method for a Different Constrained Least Square Solution

of Two-variables Linear Matrix Equations

for Recurrent Event Data
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Abstract Based on the modified conjugate gradient method for same constrained least

square solution of the linear matrix equations, a modified conjugate gradient method is

constructed for different constrained least square solution of the linear matrix equations

with two variables. And the convergence of this method can be proved. By this method,

a different constrained least square solution can be obtained within finite iterative steps

in absence of roundoff errors, and the different constrained least square solution with least-

norm can be got by choosing special initial matrices. In addition, the optimal approximation

matrix to any given matrix can be obtained in the set of the different constrained least square

solutions. Examples show that the method is efficient.

Key words linear matrix equations; different constrained least square solution;

modified conjugate gradient method; optimal approximation
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