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WCRHEBB . RELEE,. A€ C*ig A¥=AT,R(A) = é—(A + A®),S(A) = %(A

— A"). L A> 0,A > 0 %)% Hermite M A EZ M IEE.
511 #ABeC*A"=A>0,R(B)=Z0,MFTHHEQ, i
QAQ=E, Q"BQ=T,
A *
HpT= BEZMME A, A Rdet(AA—B) =0, , HE Re(X) =0,k =

A,
19"'9"9_5_ RC(A‘) = O,k = 1,"’ ,”<=>R(B) = 0,

EH BIA"=A>0,WATHKE P, P'AP =E. i Schur g®#, AU =U", &
UH(P"BP)U =T RIF=fK.4Q=PU.N QH#,Q"AQ = E,Q"BQ =T.
det(AA — B) = (detA)[det(AE — PYBP)]= (detA)[det(AE — T)]
= (detA) (A — A ) (A — A).
i R(B) = 0,8 Q"R(B)Q = R(Q"BQ) = R(T) = 0,8} 1F & Hermite £ R(T) X}
R L (h + B = Re(A) >0, Re(A) = 0,k = 1,+,n=R(T) = 05R(B) = 0.

312 #@a,a, €Rn=2, M
A +a»-Q+a’) = QA+ |ajaya,])?, ¢))
n=2 8, (DABFERIS|a,|= la,|;n>2 B, (DRF G RILSa,=a2.=0.
EB Q+a)eQ+a)=Q0+ laa. )+ (la]| — laya, ) + o Hpo=
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et 4 Djalal 4 oo + Dabeeal gl el IR RE.
i<j

i=2 =2

n=28,0+a)A+ad) =00+ |aa;:D)* + (la;]| — |a. D (1) XFB R < a|
= |a;|sn > 2 8, (1) K¥BBRIEL Slai| = layeeea.| Ho=08a, = 0,k = 1,,n.

E®1 #ABeC*,n>=2,A"=A>0,R(B)=0,N

|det(A + B)| = detA + |detB], )]

n=2Rf,(Q)RBEWISR(B)=0 H det(AA—B)=0 BB K HE;n>2 0, QOO %S
RIS B=0.

iEM w5/H1.5182,8

|detQ¥ | |det(A + B) | |detQ| = |det(E + T)| = | (1 + A1 + A)|

= [A + |A]? + 2Re@))(1 + |4 |7 + 2ReA)) ]

>[A+ A0 + ADT =1+ |44
= |detQ¥AQ| + |detQ¥*BQ| = |detQ”|[detA + |detB|]|detQ],
B |detQ"] |detQ! >0, ()X K.
n=28t,(2) REZ ML SRe(A) =Re(}) =0,H |4 ] = |4],8R(B) = 0 H det(AA
— B) =0 BRBIEA S ;0 > 20, (2) R B HIL ORe(X) =0,k =1,,n,H 4| =0,
k=1, nSRT) =0H |A| =0,k=1,,2 L= T =09B=0.
Bigl1 HAECCn=2,R(A>0, N
{detA| = detR(A) + |detS(A) |, 3
n=2 i, (DRFERIALSdet[AR(A)—S(AD]=0 HFHRBRKHEF;»>2 8, ORXNFS KL
&5A)=0.
# ¢ 2021(Ostrowski-Taussky R EBX) # A€C*",R(A)>0,0[detA|>=detR(A), %
BRI ES(A)=0.
513 3¢ iﬁan°",a.ER,a;>0,k=l,"-,n,FIIJ[(1+a1)°'-(l+a.)]%>l+(ar"a..)%,%
BRI Ga="=a,.
EE2 # A,BEC™ ,n>2,A"=A>0,R(B)>=0,det(AA—B)=0 HE BN 5,
det(A + B) [F5 > (detA)F5 + |detB|™, @
WRBEERIAGdet GA—B) =0 WER N RBAMKAS, TRASHETERKTLY.
iERR BHdet(AA—B)=0FXMa,*ra ,BM A, A,s+r=n AW\ A=E,B=T
WK 5 #1.5183F

2 2
|det(E +TO|F= = |1+ a1+ a)(1 + A1 + A) | Z
.
> [+ ad? A+ a)2A + |AlD-+ |A]H)]F
> 14 |abeatdien k|55 = |detE|F5 + [detT |55,
HWRE. DORXEERISRe)=0,j=1,,5, H ay=++=a,= |4 |!=--=|A]|%

#ie 1" (Minkowski A %) W A,BEC*",A"=A>0,B"=B>0,H
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1
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(det(A + B))* = (detA)% + (detB)%,

BERITSOB=aA,a>>0.
B2 |ABEC™ ,n=22,A"=A>0,R(B)=0,1

|det(A + B)|* > |detA|* + |detB|*,
BEBETSR(B)=0H det(AA—B)=0 BB K 2.
EHE3 ® A,BEC™ 022, A =A>0,R(B)=0,det AA— B) =0 B H RN s, il

ldet (A + BY|* > (DrF(ldeta|* + |detB| ), (5)
GIXB SR rSdetQAA—B)=0 IR KHE , BEERESKD 1 Haig K.
M M A=E,B=T . ma®2 ERFR, f3181,3183 R ~/1_+_a’>%<1
+ lald,a €RA

ldet(E + T)|* =1 + a1 + a) VA + [A 11+ [A[DT
5 l
>(%)f-[(1 F a1 +a)d+ |AD=A+ [AD]”

s 1
>(%)"<1 + layead-A]")
1.4 1 1
=(7)z"(|detE|" + |detT "),
BGRK.
G)RBEBIASRe(A) =0, |4 |=1,j=1,5 B ay=+a,=|A|=+=]|4l.

ﬁ'& &A,BEC"X".nZZyAH=A>0,R(B)>0,EU
IS 1 1 1
|det(A + B)|* > ——(|dctA|™ + |detB|7),
vz

BERISRB)=0 H det(AA—B)=0 BB K ¥ 1.

3 4B #®a>0,620,6€(0,1),M a’6' ’<ba+ (1—8)b, BB ML Sa=b.

E®4 @ ABEC*,n=2,A"=A>0,R(B)>=0,dct RA—B)YWE WA H K s. MER
IXOB Oy

ldet(BA + (1 — O)B)| = [6°(1 — 8)'~*17 [detA]’ |detB|'~?, 6)

ORF BRIt GA—B) =0 MEMHH 1, LRIBREF () HARH.

iE St A=E,B=T if#, e 2 B prik, 513 1,58 4.
|det(0E + (1 — )T)|

2@+ A —Ma)= @+ A — Na) \/[3’ + A — O A P]-[0" + (1 — ?AY]

>altea)™? AL — &) |42 — &) |4 7]~

=[& — 8)'?]7]|detE|? |detT |,
HEXHE.
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G)RBERIOSRc(A)=0,j=1,,s Ha=1,i=1,",r,8=1A—8)|4,|%,j=1,,s.

B 120(Ky-Fan RA%R) #® A,B€C*",A"=A>0,B"=B>0,{EHK 5€ (0,1),H
det[6A + (1 — &)B] = (detA)'(detB)'*, %8 Ry A=B.

B2 B®ABEC,n=22,A"=A>0,R(B)=0,M{ERH 6€ (0,1, H

|det[8A + (1 — ®B]| = [6°(1 — 8)'~2]7 |detA|?|detB|'*,

FHRELERB)I=0 H det GA—B)=0 RRHE N 2 AR

YU ABEeR A, hEHE L BY[S]1HE 2.3, hEH 1 P 1 AU IPRAHE
L s dlhweE 4, B3 BHPeB s, hem4 B U1 EH 6 K4]
b 9 20.
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Several Determinant Inequalities of Positive
Definite Hermittian Matrices

HE Gan-tong
(Dept. of Math, , Guizhou University, Guiyang 550025, China)

Abstract: Four determinant inequalities of the matrices A, B under conditions of A" = A> 0,
%(B + BY) = 0 are given in this paper. Some famous determinant inequalies and certain

known results can be deduced from these.
Key words : positive definite Hermitian matrices; determinant inequality.



