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13X AR n Wr4ElE, %2 AA =B, |Al <0, M [A+E| =

|A+ E|=|A+ AA'| = |A||[E + A'| = |A||E + A|
[AA| =B =1,]AP =1= |A] = -1
|A+ E|=—-|A+E|=|A+E|=0
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2F 4NN R D E—ITHIA LERELLT XA,
m D=

XA i AT

an = My = aip = My = a3 = Mz =ayy= My =a

D = anAn + ainAip + azAiz + aiAiy =

ai(—1) My + ain(—1)"* M + ais(—1)"PPMis + au(—1)"F* My
= G2((—1)* 4 (—1)*2 4 (—1)3 4 (—1)i) = 0
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3AE—An BATAIXF, wREFFTEGLES T n2—n A,
RZAMTFIK D =

WELEANHA A, EFELENEA ¢ A,

s—l—t:n2,s>n2—n:>n2:s+t>n2—n—|—t
n?>n —n+t=>t<n

Xt <n NERALEZPBEE—IT(n /7)), 2V —FHA23
BA%, R&AXALE, FTAD =0 ]

v
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Q147 A2y * * * Qpg,

EANFRHE n MK, RATRITINLE, BRARA t(<n)
ANERALE, FTAE VA —AEL, Bit:

14,0245 * * * Apz, = 0

LR B -TRE



4 5 AL mxn4EfE, BEnxm*EE, wEXm>n, N
|4B| =

AB:m xm, %% R(AB) < R(A) <n
m>n> R(AB) = |AB| =0
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5 EnW 7% A B %% AB=B,|A—E|#0, M B =

AB=B=(A—E)B=0,|A— E| 40
HA-E)'=B=0
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6. Znh 7% A B#R A+ AB=F, W] A+ BA=

A+ AB=F=A(FE+B)=F
=(E+B)A=E=A+BA=E
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7%n 5% A B,C #~% ABC =E, W BAC =

ABC=FE=CAB=F
B'AC'=F
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8% A BH#AnYFE, |A=1,|B=-3, M [34*B~!| =

AA" = [AIE = |A||A" = A" = A" = A" =1

1
[BA"BTH = 3"|A"|BT = 3" x — = =3"""
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0.% nM4EM A HR: |Al =0 A" #£0, U R(A) =

|A|=0= R(A) <n
A4 0=TIn—-1MREKXTXA,; #£0
R(A)=n—-1
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. ZAB#HENNITHE, |[A+B|=1,|A-B|=-2, N

(5E)(20)-(5 )

’ g i ‘:|A+B|]A—B(A+B)‘1(B+A)|:—2

(P64,Example 16)
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12A% mWHM, BAn Wik, v |A =a Bl =b
0 A
B C|”

| ’

S

(5 o)(se)-(v5%)

0 E|rmudq EB5mk | E 0
E 0 1=1,2,....n 0 F
0 F mn | 0 A mn
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13. R4 A BR A2+ A—4E =0, (A— E)~' =

A2+ A-4E=0=>A*-2A+E+3A—-5E=0
(A—EY¥+3(A-FE)=2E= (A—-E)(A+2E) =2E

(A~ B)=2A+2E)" = (A~ B)™ = (A +2E)
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14. R AA3IMFH, AFIEER: 3,-1,2, |[A*+E|=
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15. &

i=1,2,34

Q = = =

7’5—|—Ti
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-1 0 0 0 1
1 -1 0 O 1
0 1 -1 0 1

0 0 1 -1 1
0 0 0 0 a+4
Ce + C5,Cq + C5,C5 + Cyq,C3 + Cy
Cg + C3,Co + C3,C6 + Co,C1 + Co
-1 0 0 0 0
-1 0 0 0
-1 0 0

1
0
0
0
0

0
0
0
0
0




16 ©4n M7 A ST AHEZAHAZ 0, B R(A) =n—1,
W AX =0 689825 :

AX =0 WM m=A n fm= RIE 5 540
1

1
Xo=| |, AX,=0.

R(A) = n— 1, AR % A1/ G %
X = kXo(AX = 0)

VORTN S 28 ]
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17. 48 Apyn %2 m < n, |[AA| £ 0, W AX = 0 8 & shfE
F—m () ANEEELGEEEER.

R

m = R(AA) < R(A) <m = R(A)=m

x

Dim(N(A)) =n—m,N(4) ={ x = [ 7 |]ax =0

T

n —m AN R % 8 6 AR A R m]

LR B -TRE



18. H4EM%E A B A3 = A, W4 A B4 LEE R L2

fA) = AE - A

AB=A= =)
AoA=AN 1) =AA= 1A +1)
FO) =0=AA=1)(A+1)=0
A=0,1,—1
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—1

1 2 -1 2
19. R & = 1 AIGME: A= 5 a 3 9
b

2 -1 2 1 1
5 a 3 = /5
-1 b -2 -1 —1
k=-154+a—-3=k,—-14+b0+2=—k
a=-3,b=0
DJ
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30
2 1

),mﬂmﬂ—Ap:

m&ﬁﬁﬁAﬁBﬁw,ﬂB:(

PAP~! =B, PA’P~! = B2
2
2 1_yp2_ p_ 3 0 (30
P(A\A? - A)P™'=)B B_A(2 1) (2 1>
(30 302 -1 0
21 20 A—1
[ 9A=3 0
8 =2 A—1

IAA? — Al =3(A—1)(3XA - 1)
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21. Cde FIEAy . AR 1,2,3, WA+ A% =()

100 10 0
PAPT' =020 |,PA'P =0 2" 0
003 0o o0 3

1 0 0

A* = |[AJAT, PA*P = |[A|[PAT'PT = Al 0 271 0
0 o0 37

6 0 0
PA*P'=10 30 |, A =6
00 2
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P(A™ + A)P™' = PAT'P~' + PA"P!

1 0 0 6 0
=10 21t 0 +

0o 0 3!

\]

)

S
S O N o o
ONIN O O w o
wN O O NN O

-

_|._

=

|
o]
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22, T4 2 R
RIEME A B)—A4FAEE, N A2+ A—-6E|=()

A+ A—6F =
P = (A4 3E)(A—2E) =
= |[(A+3E)||[(A-2E)| =0

LR B -TRE



23. % o, fR n BIIRE, Ba=0. 0 of WIIEMEA: ()

HIEE —FF8T, BT, 4EMEITH XA X

IAE —af’| = A" HA - Blal = A

of BRI (0) 0

LR B -TRE



24 En BHME AW BAKEAE, U () —RAAW

AFAE{E

A=(a1 a -+ o, ), R(A)<n
ki
k2
dK = i #0,k1a1+k2a2+~~+knan20
Ky,
AK =0,AK = 0K,
0 —ZAA RIAE, O

LR B -TRE



2. ﬁéi{ 1075t 2007 = 21 }é@%ﬁm@%fa:
r+y—2=0

i § ok
s=|10 2 -2 |=8j+8k=8(j+k),s1=(0,1,1)
1 1 -1
+1
so=—(0,1,1
0 \/5( )
A RAL T @ F o O
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26. E4m

2
4
2
8

0 ~J b=~ O
Q0 © =~ 0

A41, A42,A43, A44 7%% 4 ’f’j—éﬁ ’Pﬁ—ﬁi %5‘\4, m\']A41 + A42 —f- A43 —|—
A44 = ( )o

% —FR®12, 1.3,

ag1 Ay +agAgptassAgs+asg Ay = 0 = 4(An+Ap+Ap+Au) =0

Ay + Age + Az + Ay = (0 )o [
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27. KA R 3 M7, X &3 %7\mE, #£1F X, AX, A2X
BBARK: B AX =34AX-24°X, L: P=( X AX A’X),
m PAP = ()

AP =( AX A’X AX)
P'P=(P1X Pl'AX P'A’X )=E
P_lX = el,P_lAX = 62,P_1A2X = €3

LR B -TRE



P'AP = ( P71AX P71A2X P1A3X )

0
PlA3X =3P 1AX — 2P 1A%2X = 3ey — 2e5 = 3
)

00 0

P'AP=|1 0 3

01 =2
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28. EFANEREEE o, HL |a+ 8 =|la—0, Ma b p
MERAO=()

o+ Bl = V(a+B,a+B) = |la— Bl = (a—B,a—B)
(a—{_B)O‘"’_ﬂ) (Oé-,@,(l/— )
2(a, B) = =2(, B) = (o, 8) =0
=3
DJ
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r+2y—2—-6=0
2t —y+2—1=0

20 A& L :

T 7k
s=1 2 —1|=i—3j—5k(0,7,8)
-1 1
r y—7 z-38
1 _3 _5 é?‘lL‘ 7?/ 72:
DJ
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?+y?+ 22— 122 +4y —62+24=0
24+ 2y+2+1=0

30. |: { WEBER: R

REeGAR B T ALR

22— 1224+  +4y+ 22 —62+24
=(x—62+(y+2)°+(2—-3*+24-36-4-9=0
(z—6)*+ (y+2)* + (2 —3)* = 25
B RO M(6,-2,3) 5 FREANAEX L, 5-F@n: 2r+2y+
2+ 1 =008 EM(z,y,2) N ES, FTAEERKDE M.
o= 6 y+2 Z=13

2 2 1
L:x=2t4+6,y=2t—2,z2=1t+3

L:
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ik A ASHTAARNFELTGAE:

N

202t +6)+2(2t —2)+t+3+1=0

4
9 +12=0,t=—

8 10 8 14 4 5
M:izg=-—2+6=—y=—7—2=——2=—>+3=12
€T 3+6 37 3 3,2 3+3 3
10 14 5 10 14 5

= Mﬁ: — 94 "3_ %

<3’ 3’3)’ 0= (6 g2+ 33 3)

— 8 8 4

MMO_(>_>_)

333

KREFBEZAr: WA

—
2+ |MM|* =25

LR B -TRRE



8 4

=2~ () + (27 + ()
128 16 144

=25~ (- +5) =26 =25-16=9

r=3

wF2A 3.
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1. &n THRRKEAHEFTAZME AX = 0 A REHE A 8
BR(A)=r, W AX =0 AAFEMEG Ly k502

Qr=n

QO AWiTmEARKELX;
QO AW mEALREAX;
Q0 A#FmEALABELX;

IetA:(a1 Qy - an)
s
4]
Xo = . %0,AX0:0<:>I1051+"'
'rn

LR B -TRE

+ 0, =0




2. AR mxnfEHE, AX=0RIFFAEBETHEA AX =0
3t 78 Tk R AL, W F 5 46 E A6 R

QO F AX =0 RAEM, N AX = HE—E;

Q@ # AX =0 AEEM, W AX =B ARLT 54,
Q@ X AX =B AALF 5, W AX =0 AIEEM,
Q AX = W AANRE A, TR AX = [ 9%,

&

#F (3) .
(1) %, AX = 0 ALAHM®; (2) %, AX = 8 KL A%,
(3) *F, A ERAX =0 693ERM; (4) &

O
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10
xF u),ﬁm%wa:mﬁ%A<o1),A¥
11
0
ORAEM. B[ = ( 0 ) JAX = TR,
1

EE ABSAAAM, FHAAM, RRAHEN, R
T34,

LR B -TRE



3. REFREAMFTHEE AX = [ 0 FHFEH6 177 XA
|A|A &, W

QO HTABKH LY %#;

Q AL TR,

Q EHhARMAM, HTARMLH LY 5,
Q HALMA—E

wH Q) .
Al=0=AX =0 ARG, £AX =HME, LART %,
##F Co O

LR B -TRE



4. X AR mxn 4, SFTFTEMGTAEE AX =6, T34
W IE AR 89 A

QO FA MK R(A) =m, NiAHAHME;

QO FAWKRA) <n, MNAARLAE LT %M,
Q A thikR(A) =n, N HALMA E—,
Q@ & m>n NHAELM,

()8, RA= (a1 aw -+ ) XEEAAW: g TEHR
AWl mzBAEMEAT. BA R(A)=m=m<n ARFaz
WHFHE T m, FTA R™ = Loy, an, ..., ap) , 3B € R™ 7T A4k
M & EE T, B AX =5 A,

HEBRRNGRP), ZEm=3n=2FB"7T, 0

LR B -TRE




5. 85 M AdifR 3, MAHMIAESE A 69# 2

Q3
Q4
Q0
Q2

fi&.

w#HF (3) .

4 B E 3 PTRHANTXAKR, A W#Z 0.

EE: AT ERL AW -1 MREAT X, O

LR B -TARE



6. X AR NI, n>2 A % AGHFRIESE, T
S EAEE

Q@ AA* = |A|

Q@ = |A|£0, W [A*| £0
@ A =LA

Q R(A) = R(A%)

#®# B

AA* = |AIE = |AA"| = A", |A] £ 0, |A"] = |A"" # 0

LR B -TRE



7 ABRnWHELAL0,AB=0, WLH:

Q@ =0
@ BA=0
Q@ (A+B)? =A%+ B?
Q@ |B|=0

®w#H (4) .

|B|=0,%0, 3B71, AB=0=A=0

LR B -TRE



8. WA AN AL

miar+biy+cz+d =0
7r2:a29:+b2y+02z+d2:0
a; b ¢
4 KR =21

(05} bQ Co
Ut "% ) "F”ff;
T —I;J o %ﬁ;
T —’—:J 9 ﬁé\

7T1 -—5 71-2 *a;io

© 000

Hek-Fir, T4, AR
2, BrvAiE$ED

MRREDL, 2£2H05EME

Am
]

LR B -TRE



9. A A n MTHELEMR, N\ RAG—/NAFIE, WA
SB[ A* 89— /NAFAEAEA

Q@ (!
Q )4
o )

Q@ \ 4]

INE — Al =0,|A] #0,A#0
0= |MAT - Al = DA|AT = A TE|JAT = ATE| =0
|A* — XHA|E| = ||A|A™ = ATHAIE| = |[AMA™T - ATTE| =0
INTHAIE — Af| = (—1)"A* = AYA|E| =0
ATHAR A eyadtedl, @ (4)

LR B -TRE



fRE2: AT, HAEE N #£0, AR AT B iEE, AR
o A= |A|ATL 7B N LA & AT ey4FiEiE, ®F (4) |

LR B -TRE



10. nh 7% A B n ARIBR B4EIEE, & A 53T A 4E1E40
AL 8 -

Q AnL&iM;
Q@ ANkl
Q@ LEMmAE AN FAF;
Q RAFAY FHLAFL R T

w2 o HACHRGRB: T AL ALK TETAM
B, R IZAT A HE 69 45 AR AR

LR B -TRE



11. E4en B H % A 53T A 4E 540, )

QO AR n ANAR 6 HFAEAE

Q AR n M EITALEE,

Q AR n NABAXMKFIERZ;

Q A 8B T AR AFIAEAHFIERm = — & E o

fi#.

®HEC, MM L: PLAP = DRI A4, RAEHHA D £
ARG, 2B 4EME P W n AP ELA A Bn NEHELEY
LG E O

LR B -TRE



12. T 235 ik 5 04 2

Q@ TALTNAENI: ki, ke, ...k, E1Fk1aq + koos + ... +
Emon, = 0,0 @)= oy, ag, ..., o, ZPET XK ;

Q@ A —HAALARNE: ki, ke, ..., kp, B1Fk101 +koog+ ...+
kmou, = 0,0 @)= oy, ag, ..., 0, ZPET X ;

Q@ FHAE—WE: ki, ky, ...k, EFkiaq + koan + ... + ki, =
0,0 &= Loy, qy, ..., v REL K

Q EFANIELTRE—R &M X.

i
LA LA X 20 HWAAKAMEX: BHARTH 4L &#
D

[

LR B -TRE



13. X4E%H ABEZn MH7%., EX4ESE

I
X
2|, F XAX = X'BX , WA
Ty
Q@ #R(A) =R(B), MA=58
@ A=A N B =B
© B =B Ml A= B
O £ A—AB=B N A=B
R

n#fEme X =

E A A

A
LR B -TRE



Ae; = A% 7, e;A = AR F 4T, e;Aej = ay;
= X/AX;, = X/BX; = a;; =by;,i =1,2,....n
1
1
take: Xpp=| 0 |, X],AX15 =

0
( a1 +az1 G2 + Q22 - Alp-1+ G2p-1 Qip 1 A2, ) X2
X15AX12 = a1y + ag1 + a12 + ax
X15BX13 = byy + bay + by + Do
A=A B=DB' = ajs=bis = ay = by

LR B -TRE



In general, take:Xij = ,Xl{jAXij = Q;; + Q5 + Qjj + Qj;

XZ{jBXij = by +bij +bj; + b, A=A, B=D'
= Q5 :bij = Qj; :bjiuA:B

LR B -TRE



14, %451 A B ¥H n WERHERE, VLA

Q@ AB ET;
Q@ A+ B E%;
Q@ A—-B E%;
Q kA EZ,

2 B, E%: ELHEEANENAREE, AB,A— B, ~— 2%
#. AB = BAR, AB AR, b, 142 E#69

A

AP, PP =F,P'AP =

Az

Ai>04i=12..n




P'A’P =

A >0,0=1,2,...,n
A
X #0,X'A%2X >0,X'BX >0
= X' (A2 +B)X = X'A2X + X'BX >0
A°+ BRIERSER
PP=E= PP =E,P'ABP = PPAPP BP
AL

- _ P'BP

LR B -TRE



BER = PBP=C=(¢;) EX

A
/ >\2
P'ABP = _ C
A
At Aiciz - Aicin
B AaCa1 AaCap o+ Aacon
)\ncnl )\nch e )\ncnn
Aicir Aiciz C11 C12
)\1611 > 0, = )\1/\2 > 0, ooo o
)\2621 )\2622 C21 C22

LR B -TRE



A€ Aicig - )\1012‘

AoCa1 AgCoa - )\2022‘
Di:
AiCil NGzt NGy
Ci1 Ci2 -+ Cyy

Co1 Co2 -+ Cy .
= e | o 1 >0,i=1,2,...n

Ci1 G2 -+ Cy

(AB) = B'A' = BA= AB, EX 4%




0 2 1 2

£F (1) AHI: HxA:(l 0),3:(1 1);&1;79@1

FHEE, {22

AB:(; i);é(AB)’:BA:(i i)

LR B -TRE



15. R AZnWMFE, A2=F N:

Q AN IERFEF;
Q ANERIEE;
Q@ (A2 =E
Q TrA =n?

EF: ERIEMEREWHTIESE: PP=F

A" = |A|AT (A2 = |APA? = E

3 EH, ]

LB -TARE



16. A,B & n 7%, THLERPHRGE:

Q % A BA#AT#H, N AB* &5,

Q@ % A BAREMNMELLIES, N A+ B LRENHER
4B [%-

Q FA BHAERIEME N AB 4.2 E R4,

Q FA BAASFEMAMIENE, N AB &2 5F 3 ARFE %

4 5aik

A=A ,B=DB,(AB) = BA' = BA+ AB

LR B -TRE



HE DU

O F ABATE, Rl A £0,|B| £ 0,|AB| = |A| B £
0, A’B* .77 1% ;

Q@ ¥ A B HRFEMNARELIEMSE, W B1RFEFAIE R IEF,
FRA+ B! R FEXARE 2 4E %

© FA BHAAIERSEY, N (AB)AB = BA'/AB = FE,AB &%
IF 4B [ .

LR B -TRE



17. A, B & n 7%, FILRFHRGL:

QO = AP mFETHRNA B, N R(A) =R(B) ;
Q ¥ TH4EMFA L2709 mETHIA B, N A~ =B
Q FHEMAZIITHMETIRILAY B, W AX=05 BX =0

) fi#;
Q FAZANMETIILA B, M A 97z 5B 6979
THEFN:

1EH, BAMFE TR KTIEEF95%,

25851
3AEH, RAMFTERBRIAE 5L,
4B=AC,|C|#20=B= (6 B -+ Bn)

LR B -TRE



ay, ) ,B=AC
C11 (12 Cin
Co1  C22 Con
Cn1 Cp2 Cnn
ﬁ1 = E Cr10,
k=1,...,n
52 = E Cr2Cf
k=1,...,n
Bn = E Cin Ol

k=1,....n




BT BWH G TUH AT mEeRBET;

B=AC= A=BC!

RlIR2TF, Aapa=TAEH B &7 &tit; W A7)
eS8 P GELEN; 4 REFHEE,

EE: MR AC IR A I EAREL, BERAK
RATHEE C WIITE,

LR B -TRE



Q12
22
32

21
a1
as; + an
1
P=1{0
1

a2
a2
asz + a1

S = O
= o O

LR B -TRE

@23

@13
a3z + a3




fRE: 3IEH, AMERIEE A BIMH LA METHR, &
mIE%E B,

aix G2 @13 ail 12 ai13
ry + 11
A= Q1 Q22 QG23 PA— az1 22 asz3
hA =
ag1 Gsz a33 as1 +ain agex + a2 asz+ as
a21 22 a2
T <> T2 3 B
SR an @12 a3 =
P1P2A =

aszy + aij; Gazz + a2 asz + ais




19. 4% A 5 B @k, WA

Q@ \E-A=)E-B
Q@ |\E+ A| =|\E+ B
Q@ A*=DB*

0 A=

2 EEA,
At H:

B—l

B=P'AP = |A\E + B| = |AE + P"'AP|
= |PYAE + A)P| = |AE + A|

LR B -TRE




Q@ A+ FE Ti#;
@ A—FE 7Ti¥;
Q A+E=0R#H A-E=0;
Q BA#FE N A+ FE R¥i#;

A=E=(A-E)A+E)=0
A—-E+#0= A+ E X Ti#

4 EA, [

LR B -TRE



1 1 1 1 4 0 00
1 1 1 1 00 0O
o g _ 0 P
21. % A 111 .B 20 00 , M A5
1 1 1 1 0O 0 00
B
Q 4R HARNL;
Q 4R A48k,
Q@ 1A R1aAai;
Q &R A4,




1
0
0
A




BRSSP

P'P=E,PAP =

O O O =
e e e e

<
ke
=
P

&R BAB A
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22 RRA = XAX AER ZKBBES LB EHR:

QO f A RMEAEA 0;

Q@ HAEER4EME PA=PP
Q AEETHLEET A=TT
Q AE%% B, A=DB'B

I

[y

ik, MERMARAE, AAE, RAKGRIAEED
% R(A) <n. 4 RAEH. 2. R, A= PP=EFE, 3 3,
B T

)“




A1

/ )\2 /
P'AP = =CC

An

o
O - Ve
Van

A= PCC'P = PC(PCY,T = (PC)'
A=TT

LR B -TRE



O &ME7AEM BX =0 RHEM S AMY A E7;
@ R(A) = R(B);

O A WA KTEFE,

Q@ RB)=m& A EX%,

fRA: T 1:
BX=0RAEXM < X #0,BX#£0
fIX)EZ & X #£0,f(X)>0
X #0,f(X)=X'AX = X'B'BX = (BX)BX >0
& X #£0,BX #0

LR B -TRE



F2, &AL AX =0,BX =0 &R M742:

A=BB,AX =0= BBX =0,X'BBX =0
= (BX)BX =0=BX =0

BX =0=BBX =0,AX=0
AX =0 BX =0

n— R(A) =n— R(B) = R(A) = R(B)

2 A2 3t hY

LR B -TRE



T3

f(X) = X'B'BX = (BX)’BX >0
o ARBIEKTETFE

3 A9,

JFER,




A* = |AJA™ = [A*A7Y = |aAT AT =
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A™ = AM1A = (a4 kb)™2AA = (a + kb)™ 1A =0
ala+ kb)™ ™ = b(a + kb)™ ™ =0

LR B -TRRE
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a+kb=0
{a+kb7é0,a:b:()
a+kb=0= A*= (a+kb)A =0,
a+kb#£0=a=b=0=A=0
= A? =0

LR B -TRE
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3. WA A R n MRFAEE: A% = A KiE:

O A MHFIEERARZ 1 K 0.
Q@ RA)+ R(A—FE)=n
Q@ A T AARMAT AL,
Q@ R(A)=Tr(A).
Proof.
Suppose A has 4F4E4E )\, then

A=E=XN=1=)1=1,0
A(A—E)=0=R(A)+RA-E)<n
R(A)+ R(A— E)=R(A) + R(E — A)

>R(A+ E—-—A)=R(E)=n

S R(A+R(A—E)=n

LR B -TRE



A(A—E)=0

TAAE: A—FEMmEAT4E AX =0 8fFmE, AdmL A
BHIE 0 R IERE., AX =0 89T RIEHRF T n— R(A) =
R(A—FE), B A Q454E4E 0 94 IERE R M £ K 5T R(A— E).

(E—A)A=0

TUAEH: AWIEERAFTE (E-AX =008EaE, Ahd
R AWKIE L B IER T, (E—AX =0 OBz MAERET
n—R(E—A)=R(A), Bf A &4t 1 YR ERE 2 M gERF
F R(A).

LR B -TRE



BT s, SEME A GHNFIEE 0, 19F I EgET20: VW
e

R(Vo) + R(V1) =n
FTVA A ABRAT 3t A 4B, BX 4F4E4A 0,1 89 Z 80 A A mo, ma.
m A

R(A)=my =Tr(A)

LR B -TRE
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4. % A B #An WIER 4%, IEHAB W44/ 4 KT

2%: (AB) = B'A' = BA# AB FivA AB kb R3TAREE
M 0 - 0
0 X -+ 0
dP,PPP=E PAP=| . N> 0i=1,2,..n
0 0 --- X\,
\/)\_1 0 0
0 by 0
=DD',D = _ \/_2 :
0 0 \/)\_n
A= PDD'P' = PD(PD) = A4




v JE P AL

R #: B = BB,
AB = A JA|B\ B, = A|A|B, B A A]?

= Ai(A]B))(B AN AT

= Ay (A1 B)) (A B AT

= ACC'ATY C = A B,

INE — AB| = |\E — CC'|

R(CC') = R(C) =n, f(X) = X'CC'X = (C'X)'(C'X)
X#A0=CX#0= f(X)>0

CC' RIERFES, FIHAKTER

ESLAB #9464 1E K TR

LR B -TRE
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58 A A n B, E9H:

Q@ FAla =0,AFa #£0, W AFa, A" o, .. Ao, a0 ZERK;
Q AMTA ATIX =0 89, —FTRTH A"X =0 9% ;
Q@ R(A™1!) = R(A")

Proof.

RAEZ, HFeMN&akiax, A REARGHK: ay,a,...,a;

arA¥a + a1 A" o+ -+ a1Aa + apa =0

if ag#0= apA*a=0 A0 #£0=ay=0
cag=0,a.A% + a1 A a4+ -+ Aa =0
B3 ¥iE: a; =0,a0=0,...,a, =0, F /&

(1) F2HEH. AFL (2) :

LR B -TRE
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FAX 40,8 (1),
Ao, A" a, ... Ao, o
BHALX. n+1 N nEmE—L&AMMX, FHE. FTk:

ATIX =0= A"X =0

g (2) 2, A"MIX =05 A"X =0 2R M@ A4L, BPME= 1848

%, Fiul: R(A™1) = R(A™)

O

LR B -TRE
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6. LB ELE ay, qs, ..., 00, RELRK, AT MEH

B1 = a1 + k1o, B2 = g + kaauy, ...,

5m71 = Qm_1+ k'mflama Bm = 0y
S K.

Proof.
1Ee

Az(al Qg -+ Qi am)

B:(ﬂl B2 - Bm-1 Bm )
S4B A T MFNN T, TARLAESE B, BT

LR B -TRE



w9 E A

A:(Oq Qo+ Qo1 am)
c; + kicm R
1=1,2,...m—1
( o1 + ko, g+ ke, 0 Q1+ k10, Oy, )

— B AP = B,|P| #0
= m = R(A) = R(B)

B#y3lmE A HERL X

LR B -TRE
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7. LREEE a,qo, ..., 00 RELK, m HFHH. LR
Br=a1+ag, B =0+ 0a3,...,Bm-1 = Qm—1 + O, B = Oy + 011,
KRR

Bk, WA Te AT

ki, ko, ... km

k181 + ka2 + -+ + kp1Bm—1 + kmfBm = 0
(k1 + km)ar + (k1 + ko)ag + - - -

+(km—2 + km—1)@m—1 + (km—1 + km)m =0

LR B -TRE



w9 B AR

ki +ko =0
ko  +ks 0
km—2 +km—1 =
km—1 +kn=0
1 1 k1
11 0 ko
011 0 ks
: : =0
1 kmfl
000 1 K,

LR B -TRE



w9 B AR

REHEME A 69T X

1 1

11 0

01 1 0

A= | . |

10

000 -~ 11

— 1L (1)

=2
AX=0=ki=ky=---=kn=0

5aIRF B FTVk By, Ba, ..., B MR K

LR B -TRE
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8. X n MEEHE AN ANINEEN: a,a0,...,an0 FIX 0 W
% B nANPN@ER:

o + o, a9+ ag, .o, 1 + gy, + i, R(A) =n
Ml 742 BX =0 &5 A FEEME,

BX =0«
Ty
4P
(a1t astoz - apita, aptog) : =0
LTn—1
Tn
DJ




(331 + xn)al + (x1 + .732)042 Jece
+(:En—2 + xn—l)an—l + (xn—l + In)an =0

T + z, =0
Ty +x9 =0
i) +x3 =0

1 1 T
11 0 T2
01 1 0 T3

LR B -TRE
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Proof.
Z RSB 04T 7

0,n=2m
2,n=2m-+1

n AFxE, PRAEM. n A8, HIEEXMR,

D=1+ (=) = {

LR B -TRE



v E B A

0. 3% €160, b0 R A 8T RFAHEAL 0442 B, Bk
a=&+&E+ -+ &, 1iE B Oé,AOé,A2Oé, ...,A”_la LM Ko
Proof.

EMAE Tn NI EIHFIAEE: A\, Ao, .o, A

1

1
a=(& & - &)

1
Ao = A& + Al + -+ Al = M& + Xlo + - + A

:(51 & oo fn)







w9 3E 9 A

(a Ao - An_la):

1 X - )\711—1
1 Ay - ,\;—1

1 A, - )\Zfl

L LA e AP
Qi eoe AE T 1 Ay ... ol
> o 2: # 0, : :2 0, 2- T
1 A, oo oAt 1 ,\n )ﬁ—l

517627 "'7€n Q%A'Ti)a#( 54
a, Aa, A%a, ... A" ta BEL X

LR B -TRE
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10. X A, B RAANEMNAREE, £ A 5 B MM L5 L
B AR AV AFIE S R X5,

LB IR, FEEALS>M: 0RA 5 B 6444 557 X e

F, MEMaHEEms, S EHME, LY RRERSE
%,

P’ P/P - E;Qa QIQ =F
P'AP = Q'BQ
QP'APQ' = B,QP' = (PQ') = (PQ")™"
A5 B A, -

LR B -TRRE
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11 RHAEMS A # n WR4ER, W B=kE+AAk>0%
IE R FE %,

E & B ARIARLEE,

F(X) = X'BX =X'(kE + A'A)X
—kX'X + X'A'AX
—kX'X + (AX)AX
> kX'X >0,X #£0

B #IEZ 4%,

LR B -TRE
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12. % 4EME A & mxn S4EME, E%: R(A'A) = R(AA) =
R(A) . #6155, T LHAEE TR L.

Proof
X B nEEwmE,

AX =0= AAX = 0= X'AAX = (AXYAX =0= AX =0
ik

AX =06 AAX =0
FiAR(A'A) = R(A). RETiE: R(AA) = R(A") = R(A)

1 /
BEMHE: A = (1 V-1),4 = (\/_—1),AA =

LR B -TRE
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13. ZHEZERMEHAALELEA GRFIEGE, E9: A Z4F
4B (FFRIEHR)
EARERAZ G ey, 69, 60 N A WHIERE, DA ETHIE
'té.: kl,kg,"' ,kn, ’fi'fﬂ%‘"

A‘Si = l{?i&‘i,i = 1,2, ooog 1l

B A

A(sl €9 +o- en):(sl €9 -+ 5n)




w9 E A

FIT VA
ki
ks
Ky,
ij 61+5i7£0,i> 1
A(81 —+ Ei) = k(El iy 51‘) = ]{3181 i kié“i
(]C — k1)51 I (k? — k‘l>8z =0

k—ki=0k—k=0,=>k=k=Fkki=12..,n
SA=EkE

LR B -TRE
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14 % AR n WERERE, JE9: AALERHEE BAEG
A= B2

Suppose that:
A1
A2

PP=E)>0,i=1,2,..,nA=P _ P’

An

VAL VA
A A

_ VA | V2 | b

VAn VA
= P'DDP = PDPP'DP = B*,B= P DP, H ER 4%

LR B -TRRE
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5% a A n #FIFERI e e, iEHESE: F— %ao/ A JE

B,

R, A

2
B:E—TCYO/,B/:B

oo




16. R AAZH AX =0 89fF# A2 54240 BX = 0 #9f%, H

R(A) = R(B), iE¥: & MmAH 4240 % FIAR 42

AX:O%%L@ A N(A). BX = 0R9fE=IH, it
N(B

N(A) < N(B)
Dim(N(A)) = n — R(A), Dim(N(B)) = n — R(B)
R(A) = R(B) = Dim(N(A)) = Dim(N(B))

= N(A) = N(B)

fE= M AF, PTAR B M T 42,

]

LB -TRE



17i% ARn B %, B = . A n #PEmE, B =

( A B )% R(A) = R(B), M 542 AX — 3 # i,

g0
Proof.
AX =3 A, S HAY R(A) = R(A,B).BH

R(A)<R( A B)<R(B),R(A)

ik, R(A) = R(A, B)

% &L LR B -TRE
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i1

Q; .
18. &M B = - |,i=1,2..r<nRrABBEEE
Ain
by
. =2 b2 2R 7= £
B EFEEE. = _ Bk AL

by,

a11T1 + 129 + + - + ATy = 0,
a21T1 + A22X9 + *++ + AopTy = 0

Gr1T1 + GpoTo + + o * + QrpZp, =0

HFRERMBOE. EH: o, q, ..., 0, BEAEL X

LR B -TRE
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BMEHTAZERE, TTAFFEAGE AR

ajiby + appbe + -+ ab, =0 (o, 5) =0
ag1by + agebs + -+ - + agb, =0 & (a2, 5) =0

ap1by + apbs + -+ + apb, = 0= (o, ) =0
if we have ki, ko, ..., ky, kpi1ith 2
kioq + keog + - - - + kray + k1 8 =0
B 3 R R EX:

kr+1(ﬁvﬁ) = 075 7£ 0= kr-i—l =0

LR B -TRE
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then we have

k1a1+k2a2+"'+krar:0
B2 o, a,...,00 ZELK, FTVA:

]ﬁ:kQ:"‘:k’T:O

BIT VA a1, 0, ...,y B BT K. O

LR B -TRRE
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19. X4EM A B #AZ n MER4EME, * A WFIEREHL
B t4FiEm =, W AB L& E R 4%,

BA R A, Ao, o, Ay HERSEE P
P=(P P -+ P,),AP=( AP, AP, --- AP,)
AP = (MNP NP oo AP,
A1
A
— (P P, -+ P,) 2
An
W&% BP=(BP, BP, --- BP,)
=(mP Py oo P

LR B -TRE
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H1
BP=(P P P,) e
in
H1
ABP = AP 2
in
A1
_p Aoflo
Anbbn

LR B -TRE
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)\1M1

A
P'ABP — gas

An i
)\Z/,LZ >0,i=1,2, ...,n,AB i%i/'{?ﬁFio

LR B -TRE
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207X H) = 4 :

a1, X9, ..., Oy

AT AX = 0 AR E, 92 BARL AX =0 09, it
Hl: B,0+a,B+a,..,B+aEELX.

Proof.

}S,L‘Lili‘, iy’iﬁﬂi/i\%ﬁf?/f\éﬁéi ko,kl,kg,,kt,/l%/i

ko 4+ k1(B+ 1) + ka(B+ o) + ... + k(B + ) =0

koAB + k1A(B+ a1) + ko A(B+aa) + ... + BA(B+ o) =0
(ko+ki+kot ...+ k)AB =0

ko+ki+k+...+k=0

LR B -TRE
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RNAT & 5 —A KT, 72

koB + k1(B+ a1) + ko (B + a2) + ... + k(8 + )
= kiaq + koo + ... + kyay =0

o, ... BB KR ki=k ==k =0
ko+ki+ka+..+k=0=k =0

T o FTVA B,8+ a1, B+ g, ..., S + yEZHBEIL X,

LR B -TRE
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