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Abstract

Solutions to the Yang-Baxter matrix equation AXA= XAX are studied. When 4 is of order 2, by
considering whether A is diagonalizable or not, sufficient and necessary conditions for the matrix
equation having a solution are given, and explicit solutions are also presented. In addition, if 4 is
positive definite, then it is shown that A is the unique positive definite solution to the matrix equa-

tion AXA=XAX.
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1. 518

22 L[] Yang-Baxter 77240 sl tH Yang [1]7E 1967 4FF1 Baxter [2]7E 1972 fE4&H, AAIFE & BB IL IR
R A0 BT A S R R O R SE AN AR A AR R T A . HI UGS, ORI W G T &R
T Yang-Baxter S FEMAR[3]. 7RIt XL HHER, ZHFE T EAMUES ISR R Z 5, [
I} A Yang-Baxter J7 1% 5 FAE AN 4 45 PR % S 0 AU A 5%, 2 B 7 IR AR B VR 2 HUA I U B IR
.

AU A AL e A G REL 2T S EL Yang-Baxter 2 — MK TRk EFU QV Mt R
Tk, BERARR

Ri2RizRy = RysRisRy, »
KR, =6¢,(R), Ry=¢3(R), Ry=¢5(R), XHd,, d;, ¢, 2NUQU FU QU QU KIMREFH,
#,(Uv)=u®v®e, ¢,(uv)=u®e®Vv, ¢,(u,v)=e@U®V.

L AR TR, I R R TR
AXA = XAX (1.1)
FRN Yang-Baxter FU4H R 5 FE . AHEL T4 i) Yang-Baxter 52, 5 FE(1.1) 4 S B2 B 0 VE4H 1 48
FE A FURFNFRE Xo 4R, Yang-Baxter-like FEFETTF2(L1)E WA UIIE X =081 X = A, (HERHTT
P AR PR AE G, BFORXEN T RE—A R kT2 ARG TER, FEET
(LDBRRREM T, FEEFT SRR ARe A A MR S H 1, SC[41458) 724 A 2
AL A AR RIS B A Ac e fif s SCISARE) T 4 A 8k 1R PRI FE 7 FR(L1) A3l SC[B148H T A
Wi AT = AIRHERE 7 FE (L. 1) 1 A S0 A AR AN S0 o AE S it s L7140 T 24 AT 2 AY = ATRAERE T FE(L.1)
(43R S8R % 7 fRAS 21 T A FE T FR(L1) A —L8ff . SCI9]4AH T2 A J2Fk 3 JERER 45 7 F2(L.1)
A RAC . SCI10]4AH 7245 A AICHNTE TS 2. SCILLAR 3] 1724 A &k 2 FERERHE FE T RE(L.1)
(1 43R A o
AT A JE RN AR R T AR (L) AR, 70 280G T — A B AR R R R T R (L.1) Y
AT TR oy LAY, FF ARG TR AR, 29 A 2 IEEAERERT, S8 T A AR FE AXA = XAX
P — 1F S il

0 --- a

n

I, %7~ n BB, EAN SR B GG T fiid oA 1
2. —M Yang-Baxter B 5IZRORR

AAGLE 2 A SE B ERE Yang-Baxter-like FEFE AR AR . BB EIAEIE, I A AIXAACAT A
AR AACIITE I . 2 AR AL, ARk, wik A SN

FEARICH, B CHRREHEE, MAME i diag{a,,---,a,} . A R A IR E,
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HradeC. &

s LT AXA= XAX BFALEX N FITERA =0, 1<i<4, Hrp
fi=ax’ +dx,x, —a’x,, f,=axX, +dx,x, —adx, ,
f, =ax X, + dx;x, —adx,, f, =ax,x, +dx? —d’x, -
E 2.1 i A=diag{a,d} , i a Ml d 2 AHENAEEEL. N X 2D MELHCET
TP AN 5 AF 22— BROL:
i) X BAEK
{Xl 0}, 2.1)

0 x,

Hrx e{0,a}, x,e{0,d}, Hax +dx,=ad.
i) X BATEA

: 2.2)

ad (ad -a* -d?)

(a-d)’

EW: A A AL, X BAERQR1)2(2.2), MAMERSE] AXA= XAX .

czZ, R A BEFKNA@QY)H AXA=XAX , U f=0, 1<i<4 . M f,=0 7] LLFH H
X, (ax +dx, —ad)=0, Bl x, =0 B ax, +dx, =ad . [F]2, 1 f, =0 " LIf33 x, (ax, +dx, —ad)=0, Rl x, =0
Bax +dx, =ad -

fiax, +dx, =ad, MW x, =x,=0, Bk f,=07n#ax —a’x =0, f, =00 dx;-d’x,=0. Jr
Phx e{0,a}, x,e{0d}, T XAAEA(21).

Fiax +dx,=ad, N X4:ad—Taxlo T

Hrpr XXy =

af, —df, =a’x? —d’x; +d°x, —a’x,
= (ax, +dx, )(ax, —dx,)+d°x, —a’x,
=ad (ax, —dx, ) +d°x, —a’x,
=(a2d —613)x1 +(d3—ad2)x4
=0

ad —ax, ,. , d? ad -a a
i, = TN (o~ )+ (o —ad? ) =0 IS g =T TR x =TS 2
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ad(ad—az—dz)
(a-d)’

EHL 2.2 ik A=diag{a,a}, Hrha RIEFLL.

i) Wk X RAEE SRR, WERQ)MMESEMAS X =al .

i) WX ZAFRN, EROLHIMAES Y X =08 X AFER

FTUAM f, =058 f, =0 Al HEH x,x, = . BPX HAEH(2.2).

[Xl Xz} , 2.3)
X, X,
Hx +x,=a-

WEH: AR H, R X BAU EEE B, WEwRime 7iE AXA= XAX . Bt PLR 7 ZER
St R .

W A=diag{a,a}, Bl A=al, BT a2dEF4, Ll AXA=XAX TEAy X2 =aX o A X =24k
AR, A RAR X SRR al.

R X AT, W AT A RS £, =0, 1<i<4 KN A=al , fibl f, =0, 1<i<4u# ik g =0,
1<i<4, M

0, = X2 + XX, — A%, »
U, =% (X +X,—a);
U =% (% +%—-2a);
Uy = X5 + XX — X, o

WRx +x,=a, W X BAEA23). WX +x,2a, Mx,=x,=0Hx"-ax =0, x;-ax,=0,
,[H:n X1$DX4J@%‘E5CO, EIJXZOG
JEHE 2.3 ik A=diag{a,0}, i a RIFEH, M X ZL1)HMFZSEMNE X BAUNERZ —:

{o 0}’ {o xz}’ {a 0} 2.4)
X3 X, 0 x, 0 x,

EB: R X BA QAP IERTER, WEAH AXA= XAX .
Jodsk, itk A=diag{a,0}, W f,=0, 1<i<4w#fyh =0, 1<i<4, Hrf

h=ax’ —a’x , h,=axX,, hy=axX,, h,=axX;.
M =0FHEH x =08ix, =a. % x =0, WATLAMh, =075 H x, =08 x, =0, Pk, EXMHE

o, X BEAEA
0 0] ,[0 %
X, X | |0 x|

55, #x =a. WAL h, =0l h, =0 18 i x, =0 Flx, =0. [k, (ESHHSF, X BH

B
a o0
0 x, ’
Feiehtthy, WTLAASRILL N4
SEH 2.4 3L A=diag{0,d}, HrdZIEFH, W X Z2QDMFHEEME X B MERZ
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2ol el e d)

PL AR T A AT AALRAE R 5 R (LD A3 E, IS5 A A A M 56 1 5 F2 (L) iR
EFL 2.5 R AR, WE A K Jordan AriETE T AGHER K A G ER

;o)

i) AR XA, WELQCHMEEEMNEERAGUIERZ —:

Xl XZ 0 XZ
33 B2
i) Wi XJRAEE R0, BRI HACY X = AL X BATEA
x-ay
% ( a ) o (2.6)
-a®> 2a-x

UEM: Q) Wl A REFRK, Wa=0, T/2H AXA=XAX AJ#3%]
0 X3 | [XX XX,
0 0] | ¥ xx|

XX =0, XX =0, xX=0, XX,=0.
MIME x, =0, Hx =08tx,=0. B X HHEKX2.5),

i) W X RAEA RN, Wa=0. Ubir, il tbi AXA 5 XAX XRIfeE, BT AR E] p, =0,
1<i<4, Hrh

3}

P, = a’X, +aX, —ax’ — X X; — aX,X; »
P, = aX + X, +@°X, +axX, —a¥ X, — XX, — aX,X, »
P, =A%, —AX X, — X5 — aX,X,
P, = aX; +a°X, —aX,X; — XX, — ax; o
M py = (8% —ax, —ax, =%, ) =0 AT LA i X, =05 x, =a —ax, —ax, . WA x#0, I
X, =a% —ax —ax, . K x;=a’ —ax, —ax, fAA\ p, =0 Ml p, =0 735 [ 17
g, =a’ —ax, —ax, + XX, —a’x, + ax X, + ax,x, =0
Gl
0, = a’X, —ax,X, —ax,X, — XX, +a’ =0
FTbk, q+0q,=0n[#EH 2a® —ax, —ax, =a’ +x, =0, TR x,=-a’, X,=2a-X.
BN, K x,=-a® M x, =2a-x AN p, =011
x> —a’x, —2ax, +a’ =0,

2
w@=piajoﬁﬂxﬂﬁ%ﬁamo
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W %, =0, W p, =0 p, =073 Ha’x —ax? =0 fla’x, —ax; =0. FIk, x,x,e{0,a}. HT X
edramRfH =0, itlx=x,=a. TRAUMNp,=0, x=0Mx =x,=afFiix,=1, &

5
X = =A
0 a

ARG A S IEE PRI AERE T T2 AXA = XAX FIEE fif .

517 3.1 WHEEEELL K| >1F1M eGL(n,C), FELIETTFE X =M XM HATME I IEE 7 -
FEEE 3.1 R A R nxn IEERRE, T A JERERGE 7 FE AXA = XAX [0 TE € fif .

IER: R A R IEER, i IE E 56 PR Cholesky 70, AFAEME—— X AL ICRENIER =
FAERE L, 15 A=LL . Bk, AXA=XAX AI Bk LUXLL = XLUX , 2% T

UL XLLL = L'XLL XL -

3. 512 AXA = XAX WIEFER

(3.1)
SR BAY Fom UL LA UXL, MABLDAISE NBYB=Y?, Hrh BZIEEmM. Mds 3.1 af

TR BYB=Y2 G ME—IE M, T AXA= XAX thEME—IEEfE. AHEFEHY =B2 2 HFEBYB=Y?
FME—IEE M, T2 X = ARTTFE AXA= XAX [ME—IE & fiF.
4, BEBIF

AT 1 — LR R B Yang-Baxter Y45 [ 5 FE 5] 1

7l 4.1 %

o2

A= .

0 2
HEHE 2.1, HFFETRE AXA=XAX K4 iRiEN
0 0] [t o] [10] [oo0] [4 x
00l o2 oo |02 |x -1/
Hrx,x, =-6

] 4.2 %

o2
A= o
0 2
Mk e 2.5, FEREHFE AXA= XAX fI4iRa J RN
Xl X2 0 XZ
D ’
5ol
b X, %y, X, AT AL
FERE T FE AXA= XAX 4B aEa RN X = AR
%5
Xl 2 ’
-4 4-x

Horp x AR
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5. &5RiE

e

AL EBAE T A S e, Yang-Baxter 4R FE AL AXA = XAX (4. HESE R,
H 2 A S n B RERS Yang-Baxter 295 FE 77 5 AXA = XAX &8k ) L-F —ABLEER,  BFoIX

SN FERMS 0? ARMBU T FRAL. B AT S AT 5 R AR T A R I PR R R B
Yang-Baxter RUAEFETTREMIME, DLRGZSE IR — e IR AR, WSS AR 5 BB IR T R AERE A 1
Yang-Baxter RUAEFE T REAAME, T B — S IOEORT %, IR MR AL Rt T A .

EemB
YLV 08 T RHE I H (GJJ210884, GJJ2200841) .
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