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ME X € H" f#i1§ AXA = A,XAX = X,(AX)* = AX,(XA)* = XA, MHEX K A
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AAYFyo=1— AY A, ] I REfipF.
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XB=D D)
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AA* DB* B = D. &)
M) HER,—RBH
X = A* DB*+ W — A* AWBB*, @
322 HEEIR
A*X* —XA=D (5
AN EERHR
D+ D* =0, F,DF, = . 6
Y6 WEN EEFEG) H—BEBAN
X=V'E, + —;—A+ AV* AA*+ —;—A'VA+—~ DA*+ %m ADA*, 0
HpV AEEERE.

iEE WRIBG) H% X0, A X] — XA =D. BN FrA* = 0,AF, = 0,FFLd
F,DF, = F,(A*X; — X,A)F, = F,A*X{ F, — F,X,AF, = 0,
B
D+ D* =0,
W (6) RIL. LEEBIE.
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—DA*A—A*ADA* A+A* AD=D.
— 344 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



H X WRE A X —X,A=D,l
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DB* B=D,F; (K, — K;)Fg =0, 9
He E LK, Q) FrR. %)% 20, — g R
Z
X = DB*+ [ ’}EB, (10)
Z,
Hep
Zo=V" By + Bl BV BB + 3B VEf —(K,—KDE! +5E E.(K,—KDE}
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B(OMIHE 2.2, FRUDABA— MBI QLD PR A T — R8N 10), TS
. LEHER.
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HBiL3.1 EBEHIE
XB=D,X=X" (13)
ARHRERGR
DB* B = D,B*D = D*B. (14)
QO B, —BEH
X = DB*+ (DB*)*E; + EsME,, 15)

Heh MAEEH B ER.
i #EEMW3.1%,E,=E;K,=DB*, i i) EBNTELLR
DB* B = D,Fs (DB*— (DB*)*)Fy, = 0.

A AR Q. HRA0),—BFEH
X = DB++ (DB*)* E, + -%—EB(V’ + V)E,,

EXBPAA5).
E3.2 #i3.1RINETELRENTEE L.

4 $EKEAR AXB=D

RATE L 20T FIEE
BEI %€ A€CH> ,BEH™",DEH*" 5 BR4A
AXB=D,X=X" (16)
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EHE41 RMEIEHENTERHR
AA*DB*B=D,(I—(F,B)*F,B)(D* (A*)*B—B*A*D)(U—(F,B)*F,B)=0. (17)

HAADKEN, —B#R
X =A*"DB*+ (B*)'D"(A*)* Ez + FA\WB*+ (B*)*"W"*F,Es + EsME;, (18)

Heh M BEEMN BRI,
W=(—FuB(FAB) )V +LFABFAB) 'V (FAB) FAB+3 (B FA)'V" F.B+
(B*F)* (D" (A*)*B—B*A*D)—
S (B*F)"(D* (A*)" B—B* A*D)(F4B)*F,B. 19
{ERl #E&4 AA*DB*B=D F,4 XB=Y,W AXB=D %#H1 T R4

XB=Y

AY = D' (20)
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Y = A* D+ FW. €3))
RER 3. LABHACOFE I HTER AFERNERRXGLE

B'Y =Y*B. (22)
TRIBAOHABEN T TRIBRXT W H#
B'F,W —W*F,B=D"(A*)'B— B*A* D. (23)
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The Self-Conjugate Solutions of Quaternion Matrix Equation

CAO Wen-sheng!?

(1. Tnst. of Math, & Software, Hunan University of Science and Technology, Xiangtan 411201, China;
2. College of Math. & Econometrics, Hunan University, Changsha 410082, China)

Abstract: By using of Moore-Penrose inverse and Matrix Decomposition, the necessary and
sufficient conditions for the existence of the Self-conjugate matrix solutions over subspace for
quaternion matrix equation XB = D are obtained together with the general forms of such so-
lutions, and more, the necessary and sufficient conditions are obtained for matrix equation
AXB = D to have Self-conjugate matrix solutions, along with the expression for general
common solutions.

Key words: the Moore-Penrose inverse; self-conjugate matrix; subspace.
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