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Solutions of Quadratic Generalized Hermite Matrix Equation

YUAN Hui-ping
(College of Mathematics and Statistics, Chongqing Technology and Business University, Chongqing 400067, China)

Abstract: The solutions of quadratic matrix equation were discussed via the generalized Hermite matrix. The
findings show that there are necessary and sufficient conditions of matrix equation XAX = A having their
generalized Hermite matrix solution, and the simple expressions of the generalized Hermite matrix solution can
also be obtained. Besides, the general solutions of the matrix equations XAY = B were given.
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B4R 32 ). Hermite AERFE— SRR UM, ZEOLILENE | TR | 55 40 M S5 45 ek 1
Iz, Ak, XF Hermite HifFEA FLHMET 5T, WK Hermite HiFF | ) X Hermite i[5, 3¢
BR[4BT A4 5 1 AX = XAl AX = YB B9 IE M, SCRR[S Mo TR 2 X" AX = A,
XAX =ARY Hermite fi#. AR SCHEBLIEAN L8 —28 23R X Hermite R4 75 B SR A (M) R, 159 21 1 56 5
T XAX =A f£4E P-) 3L Hermite 5[5 0 70 53 W B2 4514, FF 45 th T AR L A 04 2% 38 =X R 1
XAY =B A, B " Wil (A3 i 26, ST SCHR[4-5 1945

EX 1Y BA N YRR, 75745 n ME SR P, (i3 A"P=PA(A"P= -PA) A" =
PAP ' (A" = —PAP™") (JLh A" A W5 EILH0) | WIFR Ay P-J X Hermite HiFE(P-J” &t Hermite
FEFE).

SIE1° RA S n BTN, P ORAERE o VR, H A +P A - P BT, D

X=(A+P)(A-P)", Y=(A+P)'(A-P)
FIERE TR XAY = A BYf#.
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HEIS1 AN M, P AITE o BV, HA+P, AP Rnl 3,
X=c(A+P)(A-P) "HY=c"'(A+P) " (A-P)ZHMIITE XAY =A i (¢ HAEFZED.
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A - MY AR, WY =c(A+M) ""(A-M)F X =P~'Y" P NI 72 XAY = A (R (b2 5 ¢
IR T 1),
W, &M A A P=PA, M"P=-PM, BlA" =PAP' ,M* = —PMP ", [Afi
X=P'YP=P'[c(A+M)"(A-M)|"P=cP'[(A" =M )(A" +M")"']P =
cP'[ (PAP™' + PMP™") (PAP™' - PMP™")']P =
P'P(A+M)P'P(A-M)"'P'P =c(A+M)(A-M)",
TRMGIH 1A, G5 iar.

EIE2 WA NPT X Hermite 5515, M HAT— n By P-J~ X Hermite J5[%, H A + M,
A - M HRTSEERE ) WK = (A +M) (A -M) "R XAP ' X" =AP ' (1fi#.

WERH . ARPEEHL 2 &M, B

P'K'P=P"'"((A+M)(A-M)")'P=P'"(A" -M")"'"(A* +M" )P =
P'(PAP™' + PMP™') ' (PAP™' —PMP")P = (A + M) (A -M),
PR eS| 3E 1 A, K MR XA(P' X7 P) = A .

NBIR, HE T XAPT'X® =AP' 5 XA(P'X"P) = A [Flfit, # K N FE T XAP'X" =
AP ' [1)f#.

HER 2 BARAT S,

W2 WA Nn 0 P-J X Hermite 5515, M AT— n By P-J~ & Hermite 55[%, H A + M,
A —M YRR W K =c(A+M)(A-M) "HEEMTRE XAP™' X" = AP~ 1Uff (P A28 ¢ A
ET ).

EIE3 KA K A P-J X Hermite i, K MM 2 X" PAX = PA fYnTif#, HE-K R
ASWAR RS, WIAETE n B P-) R Hermite 566 M, #f15 K=(A+M) ' (M -A).

WERA . BBk KONAERE TR X° PAX = PA (VT i%f#, UL K" PAK =PA, Bl K* =PAK™'(PA) ~'.

A M=A(E+K)(E-K)™", FiEM J P-]" &} Hermite 45/, HF52 |-,

M* =(E" -K*)"(E" +K")A" = (E - PAK'(PA)™") " (E + PAK™'(PA) " )PAP™" =

PA(E - K"')'"(PA) '"(PA)(E + K')(PA) 'PAP' =
PA(E-K'") " (E+K")P' =PA(K-E)"'(K+E)P™",
Y(K+E)(K-E)=(K-E)(K+E), ll(K-E) "(K+E) =(K+E)(K-E) ", fflk
M* = PA(E +K)(K -E)'P"' =- PMP™",
BiM*P = —-PM, ¥t M N P-]" LA} Hermite 465, X

A+M=A+A(E+K)(E-K)" =A[(E-K) +(E+K)](E-K)"' =2A(E -K)™'
Fyal Wi Hi M(E-K) =A(E+K), Bl(A+M)K=M-Af3, K=(A+M) "(M-A).

EIE4 KA K BA[ P-)” X Hermite 55[% , M R T— n By P-J7 X&) Hermite 56[%, H A + M,
A-M ¥PNTTAERE R AM +MA =0, W K=(A+M)(A-M) "NEHFTEXAX =A 1y P-] X
Hermite %5 [ fi.

WM. HAM +MA =0, 15(A+M)*=(A-M)*, Bl(A+M) "(A-M) =(A+M)(A-M) ",
LA

K'P=(A"-M")"(A" +M")P = (PAP™' + PMP™") ' (PAP™' - PMP")P =
P(A+M)"'(A-M) =P(A+M)(A-M)"' = PK,
BJ K Jy P-)”" X Hermite 46/, XHEM2H, K=(A+M) (A -M) "N T XAP'X" =AP™' I
fit, B KAP'K* =AP™"', it A =KAP'K"P =KAP 'PK = KAK, Bl K M7 XAX =A I P-]~ X
Hermite %E [ fi.

EES WA Nl P-J X Hermite 555, K G772 XAX = A 0] 36 P-)7 X Hermite 4

M, H E - K N nl Wi 565 1%, WAAAE n By P-J7 LA} Hermite 55 f: M, i1 AM + MA = 0, H
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K=(A+M) ' (M-A).

TERH . 4H K* =PKP™', KAK =A, T, K* PAK = PKP "' PAK = PKAK =PA , Bl K 465 )7
T2 X" PAX = PA 0] 3% P-J X Hermite JEF5f#, X E - K MOl 550, T, faEB 3 A, 74 n B
P-J" X&) Hermite 56/E M, i1 K=(A+M) "(M-A). FifH K =PKP™' %

K" =(M" -A")(A" +M*)™" = (-PMP™' - PAP™")(PAP™' - PMP™")™" =
-P(A+M)(A-M)'P", (1)

H(A+M) ' (M-A) =K=(A+M)(M-A)"", (A +M)*>=(M-A)", il AM + MA =O.

SERLS JH59 T SCHRIS ] e s 4 1 51

EIE6 AN P-J X Hermite HiF5, K A 772 XAX = A B9A[ 3 P-J L Hermite 4
Mefit(K#E) , WAFAE n B P-J XA} Hermite 5 FE M, ffiff AM +MA =0, A + M, A -M 7[5, H
K=(A+M) '(M-A) < E -K 7.

W, BB YA A+MA-M¥ni, HK=(A+M) '(M-A)i, 5§ K-E =
(A+M)'[(M-A) -(A+M)] = -2(A+M) 'A [,

FEotE M E - K ik, i K MR TR XAX = A (A3 P-)7 X Hermite 46 F5 i, A
K" =PKP~', KAK =A, i K* PAK = PKP ' PAK = PKAK = PA, Bl K W45 )7 F: X* PAX = PA (7]
Wi P-J7 X Hermite % M f#. e P 3 Hl, /24 n B P-J X &} Hermite 6 5 M, {fi 15
K=(A+M) "(M-A). FHi K* =PKP™' (1) [%, A + M, A -M ¥l H

(A+M)"'"(A-M) =K =(A+M)(A-M)"',

H(A+M)* =(A-M)*, Bl AM + MA =0.

EET7 AP o Al A =ST, B=KL(S,T,K,L Y}l ¥4, WG )77 XAY =B
FiffER X =KQS™', Y =T"'Q "L(H+ Q Fnl¥iffif4).

WM. A (KQS 'YA(T'Q 'L) = (KQS '")ST(T'Q 'L) =KL =B, il X = KQS ',
Y=T"'Q'LNHEW 7 TE XAY = B W% 7 —Jrifi, W X, Y K7 XAY = B WAE—fF, W
XAY =B, /(K 'XS)(TYL') =E. 4K 'XS=Q, WTYL"'=Q ', WX=KQS™', Y=T"'Q 'L
ZELFA, X=KOS™', Y=T""Q 'L NHEMITFE XAY = B (1) f#.

M AB,Y N AE R, SCER[ 4] RIS TR AX = YB AT A SCATIS AR 5 7 72 XAY =B 1)
FERIEIE.
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