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Abstract: The concept of k-generalized Hermite matrix was given, and its properties and relations to unitary
matrix, Hermite matrix, Hamilton matrix and generalized inverse matrix, and its matrix equation of application
were discussed, with many new results obtained. The corresponding results of unitary matrix, Hermite matrix
and generalized symmetric matrix, especially the Cayley decomposition of orthogonal matrix to k-generalized
unitary matrix and k-generalized Hermite matrix were extended, unifying various kinds of Hermite matrix and
generalized inverse matrix.

Key words: k-generalized Hermite matrix; unitary matrix; generalized inverse matrix; symplectic matrix;

matrix equation

Hermite EFERYBFTR CIUS T & RRCR, TEOLCELE | TH5ECY L (555007 . Hamilton J7%% | £k
PERGOE, 08Uy AEMME, U, e, WS git . TREORSFSEN Tz, B
Hermite 4 F4 B A5 ZFhfE) TR 20" — MOF 70 J I 910 DA 5 368 £ £ 1 25 1 Il 8 (s i b, 1 5
85) 5 BTUON LTS I WE I i 20, AHSRSE b O A 407 1) O R R 6 (TN e s P L IR0 R
PSP ES - S A AR SCIRYR ZS ARG 1 | AR S5 AR 3 shs ] S5 T 2, e
FERER EXTA L SR AT RS, $EH T k-1 S0 Hermite FFERUME S, JEAFSE T & A T S H:
5 () WM, (WK, &) Hermite M . Hamilton [ K ) SGS AR FEZ B9 AR, T Hill 40 (1
(BB T SCORIF R S (W) PY A FE R (UK. #F) Hermite H5 R (AR 25 5. Feoil b, B IEACFERY ) X
Cayley 73 ffHE 2 1T SCBYRERE S k- L Hermite HiFF L, JFWFSE T k-1 L Hermite i B4 7E i FE I 5 13
N . R, H1J, =J FoREAAL IR 2R 1 HRIGRE R0 B n ITFE; 1=1, 3R n By

s HHEA . 2011-03-01.
EBE® . RIELE(1958—) , 5, UK, 2%, WFIEREHERIATTE, E-mail; yhp@ ctbu. edu. cn.
E&TE. TR HARER S (S . CSTS2005BB0243 ) M E P TITHZRMLIN A 34 (HAES . KJ0707023).



60 (RPN S o ' EL ) %50 &

NI AT FORHRE A (I B, C " FROR moxn B ; C) RO n BYE AT FRAR.

EX1Y BA=(a) eC, W nxm HEEC,) (P b, =a, ., .00 A WREEEREE,
ERA = (b,); KA =A° A BILPEREE BIR I, #5(A) = —A)A") =A, WFKA N () K
Hermite 45 [%.

HE 1 MR8 ] & .

) BAec™, WJA T, =A", JA T, =A";

2) (A 24, (A+B) ) =4 +B, (AB)) =B VA, (A) ) =A°, (eA)) =
A" (¢ HEHRD ;

3) (A =AY A = AL =, 1 =1, =0, P =L

1 k-J~ X Hermite %EP%

EXN2 WAeC™, #%IAPeC ke, 13 A" P=kPA, WFKA Jj n B k-P-J” X Hermite 4
M, WFR k-1 X Hermite %5/%, ic NAecH,={AecC”™" |A"P=kPA!.

B M E=00, Hy= {0} N n WEMENE, M k=10, Hy={AcC" |A"P=PA| Jyn
P-]” X Hermite FEFFAEN, M k= 1B, H,' ={AeC" |A"P= —PA| N n B P-]" L4} Hermite 4[4
H Mh=1, P=IB, H ={AeC”" A" =A| g n B Hermite HIFFHE; X k= -1, P=IH, H,' =
[AeC™ A" = ~A} n BT # Hermite FEFAL; M k=1, P=J W, H, = {AcC"[A"J=JA,
BIAC =A} g n By IR Hermite JEFFAES; XM k= -1, P=J W, H' = {AeC™" A" J=-JA, H]
A= A} N n By R Hermite JHBE Y, M4 ko= 1, P° o= K (E % E ) I,
Hy={AeR""|A'K=KA} Jy n W] SCRMHRAEEEE" s K k= -1, P = K(EHIERE) B,
0

- I"I
He'={AeR™ |A"K= -KA|Hn TR LU FRBEREE " Hk=1, P=( 0] =K i, Hy =

- () I"I
{AeC™ ™ |[A"K=KA| 3 2m B k-#}Hermite SE [F 4, K k= -1, P=( ! 0] =KW, H' =

{AeC™ ™ |A" K= -KA|H2m [y Hamilton JifGE5E " ; M k=1, P* =P(P" = -P)I, H,(H," ) Bl N
PR SCL3 | - AR,
EE1 WPeC,AcH,, a A WETRAME A FIER G, WA =1k 5 o Pa=0.
EM . N A" P =kPA, Aa = \a, JERPABOEHIE: a”A" =da”, TR
Aa"Pa = a"A"Pa = a” kPAa = Mka™ Pa,
BI(A =Ak)a" Pa=0, A = Ak 3 a” Pa =0.
TEEH L, k=1, 11,
HIL1 WPeC, AcH,, a HA WETHRAE A PRAER &, WA 8L o Pa =0.
TEEH P, Bk= -1, A[f5,
Wit2 WPeC,AcH;', a HA WETHAME A FRAERM S, WA HESLEEE o Pa =0.
HWit3 i PeC',AcH,", WMVceR, ¢c#0, A I -AYn[3di; ¥, T+A Ha[ .
WERH . fHES 2 A, JEFSE ¢ AR A ERIEME, Bl -A | #0, I of - A 735
EEM 1P, ;P =1, k=1, "[15 Hermite % [% i) 85 Z 4 i
#iL 4  Hermite 0[5 A RFE(E I A S2%L
TEEF 1LY, P=I, k=-1, "J[f3JZ Hermite & %A 8B 7
#EIL S 2 Hermite JE M4 R IE(E YA S 2 ol 40 kB 5K
EE2 WPeC,AcH,, a 58 A WETHIMEA 5p WEFER S, #5A#k, W o™ PB=0.
WER . A Ao = Aa, PIABCEHIREEES A" =da”, XIR W AP =kPA, AB =uB, X



1 TWERE | 4. k-7 X Hermite %0 4 S HYESE 14 7 F P R . FH 61

kua"PB = ka"PAB = " (A" P)B = Aa” PB,
BI(A —ku)a™ PB =0, 1 A #ku, i o™ PB=0.
EEM2 P, WP=1, a"IB=a"B, WMt 4 S5HIES A .
L 6 1) Hermite 5[4 A M9JE TAFRHEERFEE o B E a"B=0;
2) 2 Hermite HilF A E@E?W#%?E@)\,M(X# -w) B ARRAIE 7] a,B T 2 a”B=0.
EH 1 5EH 2 BT T Hermite 2645 J2 Hermite %E [ B AH G 45 5.
EHE3 K PeC', keC, k#0, AcC™", & A 3 NEFUEFTRE 2 Ao, WS =40 mliar .
1) AN E-P-J LR, BTA*PA=kP, it HAecU,;2) AcH,";3) A>= -L
WER. #71),2) iz, W
A"PA = kP, AP =-kPA, kA" =P'A"P =-P 'kPA =- kA,
WA= -1, B3RS, & 1),3) 5, WA*PA=kP, A>= -1, T/ A"P=kKPA™' = —kPA, X
AeH, ', BI2) ST, #2),3) 5, MA*P= -kPA, A> = -1, T/2 A" PA= -kPA> =kPI = kP, X
1) Wor.
FE4 W PeC, S8 k40, BeUy, kI+B ¥, W 3IAeH;", {15 1+A [, H B [/
H
B=k(I-A)(IT+A)" =k(I+A)"(I-A).
WERT. H R4
A=(kI-B)(KI+B)™" = (kI +B)™"(kI -B). (1)
YK 2kI - (kI +B) =kI - B, Wit T (kI +B) ~'15
2k(kI + B)™ -1 = (kI -B)(kI +B)™ = A,
FRI+A=2k(KI+B) "0, H kI +B=2k(I+A) ", Il
B =2k(I+A)" =kl =2k(I+A)" = k(I +A)(IT+A)" = k(I -A)(I+A)™",;
(1)1 (K +B)A =kl - B, WL S A" (kI +B™) =kI - B, Wilifi3€ PB, JFFIH
B PB=I’P 3 A"P(kI+B) = -P(kI-B), Wil Fe(kI +B) ~'15
AP =-P(kI -B)(kIl +B)' =-PA,
FrLlAeH, " fiI+A v, HB=k(I-A)(I+A) ' =k(I+A) '(I-A).
EES5 K PeC',AcU,, WA 'BAcH,"© BeH,".
WEM . A A" PA =P, fiLI
A" =PA'P, (A'BA)" =A"B"(A")"' = PA'P'B"PAP',
[3¢
A'BA € H;" © (A"'BA)"P = - kPA"'BA & (PA™'P"'B"PAP™" )P =
-kPA"'BA &P 'B'P =-kB< B'P =-kPB < B € H,'.
EHE6 X PeC',AcH, BeH," cecR, c#0, AB=BA, N,
1) #%7cA+B i, W (cA-B)(cA+B) 'eUp,;2) #icA-Bu[ii, W(cA+B)(cA-B) 'el,.
W . 1) WM A*P=kPA, B*P= -kPB, AB=BA, X
(cA* —=B*)P = kP(cA +B), kP(cA -B) = (cA* + B )P,
(cA-B)(cA+B) = (cA+B)(cA -B),
[(cA-B)(cA+B)"']"P[(cA-B)(cA+B)™"] =
(cA" +B") '(cA* =B*")P(cA -B)(cA +B)' =
(cA* +B" ) "kP(cA + B)(cA -B)(cA +B) ™"
(cA” +B") "kP(cA —B)(cA +B)(cA +B) "'
(cA* +B" )" (cA” +B")P = P,

N}



62 (RPN S o ' EL ) %50 &

(cA-B)(cA +B)™" e U,
[ EEATHIE 2).
#it7 WPeC,BeH;' ceR, ¢#0, W(cI-B)(cI+B)™", (cI+B)(cI-B) 'eUl,.
TERR . AR RIS 3 Hl ol + B, ol - B 340]38i, XA I e Hy, Sl EFE 6 HIS5 AT
SEFE3 ~E 6 0 T PYAEFE . Hermite 254 . 4} Hermite %6 FF Az Hill Z5-1 59 (R) ) SO FREE 5
B AR DCEE I, SR, B4 B IEACHE ) X Cayley ) 2] 1 k-) SCPE RS &2 k-) L Hermite
JERE L.

2 k-J~ X Hermite 585 7EfE 50 BE 772 B R B

SIFE 1" A el iERE, B TR, HAEA + B,A - B ¥ nlidipg, 0
X=(A+B)(A-B)™", Y=(A+B)"'(A-B)
R ITHE XAY = A HIfE.
EE7 KA PeC,AcH, BeH;" HffiA+B,A-B¥n[if, N
Y=(A+B)'(A-B), X=P'Y'P
AR TR XAY = A By
WM. K hAecH,, BeH,", JiLAIA"P=kPA, B'P= —kPB, il A" =kPAP ', B = —kPBP ',
SN}
X=P'Y'P=P'[(A+B)'"(A-B)]"P=P'[(A" -B")(A" +B")']P =
P'[ (kPAP™" + kPBP™") (kPAP™' — kPBP™')™']P =
kk"'P"'P(A + BYP'P(A-B)'P'P =(A+B)(A-B)".
TRMGIH A, EM T .

5 % X #
[ 1] Hill R D, Waters S R. On k-Real and k-Hermitian Matrices [ J]. Linear Algebra and Its Applications, 1992, 169

17-29.

[ 2] Pressman S. Matrices with Multiple Symmetry Properties: Applications of Centrohermitian and Perhermitian Matrices
[J]. Linear Algebra and Its Applications, 1998, 284 . 239-258.

[ 3] WAN Zhe-xian. Geometry of Hamilton Matrices and Its Applications II [J]. Algebra Colloquium, 1996, 3(2) .
107-116.

[ 4] DAI Hua. On the Symmetric Solutions of Linear Matrix Equations [ J]. Linear Algebra and Its Applications, 1990, 131 .
1-7.

[ 5] XU Gui-ping, WEI Mu-sheng, ZHENG Dao-sheng. On Solutions of Matrix Equation AXB + CYD = F []J]. Linear
Algebra and Its Applications, 1998, 279, 93-109.

[ 6] Jameson A, Kxeindler E, Laneaster P. Symmetric, Positive Semidefinite, and Positive Real Solutions of AX = XA" and
AX =YB []]. Linear Algebra and Its Applications, 1992, 160, 189-215.

[ 7] LI Fan-liang, HU Xi-yan, ZHANG Lei. Left and Right Inverse Eigenpairs Problem for k-Persymmetric Matrices [ J].
Mathematica Numerica Sinica, 2007, 29(4) ; 337-344. (ZXVU R, S5, &, | ORGFRAE B A9 Ze A 100 R RAE X
I [J]. TR, 2007, 29(4) - 337-344.)

[ 8] YUAN Hui-ping. Generalized Unitary Matrices and Generalized Hermite Matrices [ J]. Journal of Mathematics, 2003,
23(3): 375-380. (EHERE. ) XSRS X Hermite [4 [J]. $U#24, 2003, 23(3) : 375-380. )

[ 9] YUAN Hui-ping. Determinantal Inequality of Generalized Positive Subefinite Matrices [ J]. Journal of Jilin University:
Science Edition, 2004, 42 (3): 346-350. (GMEFE. |7 SCUIEE R FER 701 AR [T]. AR 40
FHAARR, 2004, 42(3) : 346-350. )

[10] YANG Chang-lan, WANG Long-bo. Hermite Matrix Equation [ J]. Journal of Mathematical Research and Exposition,
2004, 24(3): 500-502. (#E 2%, TIEP. Hermite FiFF R [J]. BFFR 5IFE, 2004, 24(3) : 500-502. )

(AL 4% R LIT)



