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Some properties of the generalized orthogonal matrix

GAO Xiaoming
( Department of Information Management , Minnan University of

Science and Technology, Quanzhou 362700, China )

Abstract: Based on the concept of orthogonal matrix. the concept of £-generalized orthogonal matrixhis is de-
fined, and through the discussion of the basic properties of generalized orthogonal matrix, some relevant prop-
erties of its determinant, inverse matrix, adjoint matrix, transpose matrix, and other matrices are analyzed,
and some equivalent conditions are obtained.
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51 %AER™,BER”™,N tr(AB) =tr(BA).
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) (A)TAT = (A7) AT = AAT) = (D) D= T (AT)TAT = (JAlaT)Tlala =

AP (AAT) P =k (kD) =T, (ADTAT =TT AT =J D J =F] =kI. AT AT AT B
IEAEHE B R BEPTUE A" (cA (JA I HL0E 38 5 FE .
3) 30<m €ER, i B"B=BB" =mI, I|(A 'BA)"A '"BA =A"B"(A ')"A 'BA =A"B"(AA") ' .

BA =A"B" (k1) 'BA :%A"(B"‘B)A :%AT (mDA :%A"‘A =ml, Bl A" BA Z#IEAZFERE, [6) FL A E

AB .BA .B 'AB & 1F 38 4 [

ER2 ®A N Bk SEZLHE N r(ABA™) =tr(A"BA) =k tr(B).

ER 51 H 1 78 r(ABA") =tr(A"AB) = tr(kIB) =k tr(B), tr(A"BA) =tr(AA"B) =
tr(RIB) =ktr(B).

MHR3 BA N Bk WIESHRE R4 .

D # A JEA BRI A 7 05

2) A JEA BIERAE . R R AT BRI

3) AraAsadsseesd, A A FREML M A, o Ay o Ay o o o X, =F k2,

ERR A ln Bk SESCHRE N 30 <k €ER, i ATA=AA" =¢I.

DAEA WEREM. N 304 x €ER™ A Ax =Ax. HA1=0, ] Ax =0, X |A|# 0,8 x=0, F
J& L HELL A £ 0.

2) Ax =x ., Wil 2 AT, 15 A"Ax =2AA"x. L ATAx =kx s NTTTAA "x =kx . Bl ATx =k2 'x,
e k2 AT IR

3D A s A, s Ay e oA, = |A|=4+E7.



5% 4 ) 1o /NI UL S A ) A R 313

R4 WABHEE n B b HIESSSERE L ) .

D #JA|+ |B|=0,]|A+B|=0.

2) #|A|— |B|=0, Hn H#HEN|A—B|=o0.

3) % n NEHL | (A+B)(A—B)|=0.

R A B En Bk SUESCHRE i ER 1R D A A= |B|* =k,

D i |Bl=—|A]. W |[A+B|= |k '"(AB"B+AA"B) |= |F 'A(B" +A")B|="%"|A| |B]| -
|A+B|=—F"|A|*|A+B|=—|A+B|.H|A+B|=o0.

2) |A|=|B|Hn W&, F|A—B|=|r"'"AB"—AD)B|=t"|A| |B| | B—A|=(—1D"F" -
|A|’|A—B|=—|A—B|,8l|A—B|=0.

3) MR 1D 2 MIE SR, |[(A+B)(A—B)|=|A+B||[A—B|=(—1D"k " |A|*|B|*
|A+B| |A—B|, X n NAEN|A+BA—B)|= —|(A+BA—B | .15 (A+BA—B)|= 0.

MRS wABER™, N,

1 ATA=kFB"B (k> 0) & 4 n WELIELHFEQ, i A=QB;

2) AAT =kBB" (k> 0) & 17 n BMILERHFE Q. i A=BQ".

JiE BA D A1 2) kB, B BLAGIER 1),

FEPERIEI. B Q N BYIIEAS A 30 <<k ER. [ QTQ=00Q" =k, X A=QB .1} ATA=

(OB)"QB —B'Q"QB —kB"B.

DEERIEY.ATA =kB'B, ] A=k(A") 'B'B. & Q=k(AT)'B", H A=0B, 1M Q'Q =
1

[k (A'I‘)*]B'I'] 'I‘k(A'I‘)*lB'[‘ :kZBA*l (A'I‘)*IBT :kZB(A'I'A)*lB'[‘ :kZB(/{)BIB)*l B'I‘ :sz 7B*l (B'I')*l .

k

B =FkI, B Q Hn Byl IEACSE 5.

MHR6 HACR™WHELTHMATIER 2 A, MW REE 34

D A RFHLIEASH B

2) A NXFFRIERE

3) A NN A AR,
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