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BE AUHRTHEETEX+A'X A+ B* X PB=1%a,8¢c(0,1] NIEEM. FIH
FAYRAT SN PRATAE VN, A43E = AR, SR T R E R, RTE T SRR SR IR TR, BUE
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ARSCHTTT 1 AR R 2
X+A' X “A+B* X "B=1. (1)

M, B € (0,1] K Hermite IEEf#, i A, B & n MMAEARE T, A* 2 A MILHIHE, T
& n B AT FE.
e
X+AX “A=Q, X —A' X “A=Q, (2)

Hrp Q RIEEHFME. X o =18, 718 (2) P4 TG, shEK], B IEM S %
G4 U2 VP AR B B RR (2) RS o BURTEME, BF5T T MRIAELENE, WSIoE B2,
PRI SRR VLS. IR T R TR X2 BTGV, AP BT DR RE 43 8 f BERR 9T T
X-A*X"“A-B*X BB =1, Y%a,p e (0,1] B, JTREMRAFAEMA T2 AF BOEARRM L T

m

O, iR 3E, B 68 SRR X + Y Ar XA, = 1 WIJ7F8, sk [6]) &40
i=1

o =1,5=1 KBRS Sarhan, BT 011 S50 8 9 8 RO X7 + 30 ATXO A, = Q
=1

AT T Bl U EE Y R
A %77 A IR A > 0(A > 0) 8 A SR (%) E4M, A> B(A> B) &
T A— B RIERE (%) Esk.

2 EEZR

513 2.1 1% 3% A > B>04>B>0), 0l A > BY(A* > B* > 0) Xt a € (0,1], H
A* < B*(0 < A* < B*) X} a € [-1,0).
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5122 HBEQ)AEEMX,MX<IH
max{(AA*)é, (BB*)%} <X<I-A*A-B*B.
IE BRX<I dmg#E21 X >LX P >1, 1
X=1-A*X"“A-B*XPB<I-A*"A-B*B.

HO<A*X @A < I, N
0<A* X7 X2 A<,

IRl
0< X7 AAX = <1,
e}
0< AA" < X,
FgHE 2.1 4
(AA*)™ < X.

R A 41 (BB*)? < X. f3iF.

EE 23 () AIEEMMREFRMEZFAEETRE WY, Z € O i3
WT YT, z"T NFIERRE, H A = W*W)*?Y, B = W*W)52Z, ki X = W*W

NITRERIfE, BRTA IS o, BEm a4 W o =AM

IE BB ETRAIEEM X, WX = Ww, W AR 507 B, R ATk HE

Cholesky 73, W R[N =, EEHTREMT

W*W + A*(W*W) A+ B*W*W)?B =1,

W*W + A*(W*W)~2(W*W) =2 A + B*(W*W) P 2(W*W)= 2B = I,

W*W_i_A*(W*W)*fa/Q(W*W)fa/QA_FB*(W*W)*fﬁ/Q(W*W)fﬁ/2B —_ I,

*

1474 1474
(W*W)=e/2A (W*W)=</
(W*W)=#/2B (W*W)=8/

2A| =1
’B
LY = (WW)=eP2A, Z = (W*W) /2B, Il A = (WW)*/2Y, B = (W*W)"Z,
st KA B, X AT (1) WA RIAT56HIE X = W*W N5 RERIfR.
Bk 24
XO = K] = Iv
Yn-i—l = (I - Xn)Yn + Iv

Xppr=1-A"Y A~ B*YnBHB n=0,1,2,---.

FE 2.5 A1 (1) A EEM, HFEH{X,},{V,} BE% (24) e, W {X,} 5

TREHWST IEE M X
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W AR
I=X0>2X1>2X,> 22X, >X , I=Y, <Y1 <Y, <--- <Y, <X\ (3)
25|
I>I—-A*A-B'B>I—-A*X“A—B*X "B,
)
Xo 2> X > X.
Xt {Y,,},

I=Yy=Y, <X L.
MIAZES (3) XF n = 0,1 L. B (3) X n =k KESL, B
I=X02X12X> - 2X,2X,I=Y,<V <Y< <Y, <X\
WFIEMR (3) Hn=k+1 B, N

Yiji=U -Xp)Ye+12>21 - X 1)Yo1 +1=Y,

Viei =T - X)) e+ I<(T-X)X'4T=X",

Ve <Vip < XL
R X, H
Xi = Xpp1 = A(Vit — YA+ B (Y, —Y))B,
Vigr > Y, HBIE 21 1Y, > Ve, Y0 > V), il Xy, > Xy, H

Xpp1=1—AY2, A~ BY)

waB>I—-A"X"“A-B*X"B=X,

R
X > X1 > X,

W0 = k+ LIRASR (3) BRI, B lim X, 5 lim Y, A5 X5 (2.4) BURRAE I
Y=X1H
X=]—-A"X"*A—-B*X"?B.
XA n A X, > X, WX RF0RIEE 7.
"k 2.6

X() = 5_[,
Xpp1 =1 —-AX*A—-B*X°B,n=0,1,2,---.

n
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IR 2.7 AR () B-IEEm, HPs{X, ) BEE (2.6) voE, WM s > 18, {X,}
BOEERAE T K0<6<1 HI—-6°A*"A—6°B*B > 6l i, {X,} HiRia L7
{X,} BT RIS X.

HE A6 >1,0<6 <1 RS HLIER.

BRI H0>1 0, HEARFIE X, =61,

X, =1-A*X;“A-B*X,"B=1-6“A*"A-6""B*B < X,,
ﬁilﬁ Xk < Xk—l’ ’/Tf‘LE Xk+1 < Xk.
Xppr =1 - A*X7°A-B*X, "B <1 -AX;%A-B*X,” B=X,,

H AR S {X,, )} SRR
WRIEW {X,} A A n=0 I 8RS
Xo—X = 6I-(I-A"X"“A-B*X”B)>0,
X, —-X = (I-A*X;°A-B*X,”B)—(I-A*X"*A—-B*X?B)
= A(X =X, MA+B (X P -X;°)B>0.
ﬁiiﬁn:k H‘T, ﬁXk>X, ﬁ{iEn:k:—l—l Eﬂ‘, Xk+1 > X.

Xp1—X = (I-AX“A-B*X.”B)— (I - A*X “A— B*X"B)
= A(X*-X;MA+B*(X " -X.")B>0.
PRIk { X, ) 2 B i DASE IE e M X N SRR 41, { X ) ST iR IEE R X

BR2 0<6<1HI-6%A*A—§PB*B > 61 I, iIEHELLT 6 > 1 1.
XTRE (1) BREWT, &Y = X1 WHRE (1) A X T TIXE0 Y

Y =14+ YYV2A'YAYY?2 4 YV/2B*YPBY /2,

H£ 2.8

Yy =0,
Y, =I+Y2Ave AY2 4+ Y!2BY? BYY? n=01,2, .

EIE 2.9 WO0<|AI%|B|? < &, WHFEZE (2.8) PERIEAFHNSEITIE (1) BIE
SEME XY, H X € [21,1).

ME MR SC (5, Theorem 8], ML 2.8 YesE HIEA 7 HI Sk 2 7 #8 (1) 1 ME—fi
X=Y"'e[2[,3I], Hl5I# 22 F X € [21,1].

3 BUEHEHI
U0 BUE B 7R A S IR AT AT U, T B0 45 RARAE matlab7.10.0 4T

B Wik
RX)=|X+A"X“A+B*X ’B—1I|.



No. 6 AL TS X + A* XA+ B*X 8B =T IEEM 1153

SLIATF L S AT N
R(X) <1.0x 107",

5 3.1 FETTFE (1) HA

0.0100 —0.1500 —0.2590 0.1600 —0.0250 0.0200
A= 0.0150 0.2120 0.0640 ,B=1 0.0250 —0.2880 —0.0600
0.0250 —0.0690 0.1380 0.0040 —-0.0160 —0.1200

ERIHASHOATEETE L. Bl a = 0.5, 8 = 0.2, 730 =F RS

0.9726  0.0112 —0.0034
X = 0.0112  0.8366 —0.0655
—0.0034 —-0.0655 0.8873

B a=0.8, 8 =04, 75 H=FEZME

0.9723  0.0111 —0.0036
X = 0.0111  0.8300 —0.0689
—0.0036 —0.0689 0.8841

W1 BL B S5 RN, A =R A RER R4 tH T OTRIEEME. R 1, R 2 XL EWAHSE
=R ERTH LSS REAT T R

£ 1 a=0.5,0=0.2 =FHEESRLK
Bk 5§ IEARIREL bR 7=

ik 2.4 14 8.6456¢-011
Hik26 1.2 8 9.1114e-011
Hi%k26 0.8 7 7.9763e-011
Hik2.8 17 2.9253e-011

£ 2 a=08,0=04 =FhHEELSRLK
Bk 5§ IEARIREL bR 7=

ik 2.4 16 9.6233¢-011
Hik26 1.2 10 1.1727e-011
Hi%k26 0.8 9 4.7343¢-011
Hyk 2.8 18 9.3169¢-011

IR =FEVETAT AR BER 1, R 2 ATRIATL 2.4 REIE 2.8 AUREUHIE,
ik 2.6 ISR, LT RTINS,
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ON THE POSITIVE DEFINITE SOLUTION OF MATRIX
EQUATION X + A*X A+ B*X "B =1

CUI Xiao-mei, LIU Li-bo, GAO Han
(College of Sciences, Jilin Institute of Chemical Technology, Jilin 182022, China)

Abstract: The positive definite solutions of the matrix equation X +A* X ~“A+B*X #B =1,

a, B € (0,1] are investigated in this paper. By using monotone bounded limit existence criteria,
three iterative algorithms are constructed to obtain the positive definite solution which widen
the solution of such equation. Numerical examples are given to illustrate the effectiveness of the
methods.
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