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Oé/

LR B -TRE



Ao o
ahay Ao

/ /
Qo0

/
a0y,

/
Qly0ly,

/
QO

n
ooy :0:>Za?1 =0=a7=0,1=1,2,...,n

=1

n
e :0:>Za§2 =0=ap=0,1=1,2,...,n

i=1




16 ($=F3J#419) % A’ =E,,iE%¥:

R(A—E,)+ R(A+ E,) =n.

A2=F, = |A|#0
(A+E)A-E)=A>-E, =0

= R(A—E,) +R(A+E,)<n

R(A—-E,)+ R(A+E,)
>R(A—E,+A+E,) = R(2A) = R(A) =n

]

LB -TRE



17 (F=F#20) L AR mxn4E%, BEnxpiEH,
% R(A) =n, iEH:

R(AB) = R(B).

EHTHERE P Q
o ()

= PAB = PAQQ'B = ( f;" > Q'B

()

R(AB) = R(PAB) = R(Q™'B) = R(B)
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18 (H=—F3)A21) %X A B #AZ mxn 4%, 4% A %L
MEITEAA B, AP @2 kKX AN

A:(Oél Qg - Oén)yB:(ﬁl ﬂ2 Bn)
L g = Z?:l,j;éi kiBitt, Ha; = Z;'Z:Lj#i kja.

Let k; =1, B[R0 4EE A T I AHAE X F:

Z k’jO&j = O,Z k’jﬁj =0
j=1 j=1

AT ZAE . .
ijOéj :O@ijﬁj =0
P =1

LR B -TRRE



#E r$ ]’\Q 1 é /\—5[(% .
N % /%4 ri/ﬂ‘ﬂ AN .
)ﬂ

ka
ko i
) :
Sy,
0= ( a1 Qo ; kn
ikiai : 0 /j—»\ﬁjg"._: kl}{k%
; . 1
) & AX : .
Bu)|
fa :
0& (B
>




‘]J AR S
?%41&B

A
<
AX =04 BX =0, Qg5 4%
k, k,
k k
Al P l=0eB| 7 =0
k, k,

ijajZO@ijﬁj:O
P =1

fk 2: BHAESE A2 IMFTLHRNAB, TAGLETEIEE
P,i#%: B = PAXHRMRHA4:

AX =0 PAX =0 BX =0

LR B -TRRE
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20 ($=FM24) 8 AR nxn#lE, B RA)<1%
HIREBEEAAN nx 1 4EE UV, £ A=UV".

REIELEM, & R(A) =1,

A7 ayy #0
@11 Q12 - Aip
Q21 G2 --° QAgp
A= _ _
() Ann
a1 Ay .
A1  G2j
21 21
Qg; = ——a1j = kaayj, ke = —,j 2 2
a11 a1
L]

LR B -TRRE



by the same way,as; = kzai;,7 = 1,2,...,n

Qpj = knalj,j = 1,2, ., N

a11 a2 T Qip
koair  keara -+ koai,
A=
knaii  kparz - kpaip
1
ko
= . ( ail a2 A1n )
(5




21 (=% #253) X AR nxn TE4E%E, A 4K
4B, EBR:

0 A* = |A]A™!

2] (A*) = |A|A (A >*
© (—A) = (-1

0 [A*] = |A]"!

(1)AA* = |A|E = A® = |A|A™.
(2)AA* = |A|E = (A%)") = ‘;HA
AT AT = [AE = (A7) = A A= fA= () O




—A= (_aij)7 4&'7;5;7/3"}%5\7"7: (_1)n_1Aij
(—A)* = (_1)n—1A*
1

= |A*| = A”—1’<A*)—1 _ 4
AT = 4] v
@) (A7) =147 = ﬁA

= (A7) = (4!

IR SR



(—A4)" =] = A|(=4) "} = (~1)"|A|(-1)4"
= (—1)"HAAT = (1A

LR B -TRE



22 (% =%3/427) AM 7%
A=(a X Y Z),B=(8 X Y Z).

|A| = 4,|B| = 1,£: |A+ B

Let

A+B=(a+p 2X 2Y 2Z)
|A+B|=|a 2X 2Y 2Z |+|8 2X 2Y 27|
8|A| + 8| B| = 40
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23. (B =FJ&28) X AAnMFTHE, n BRHEHK., &
ANA=E, |Al =1, iE¥%: |E, — Al =0.

A= AV |E, — Al = |E, — Al' = |E, — 4|

= |En _A_ll = |A_1||A - En| = |A_ En|

|En — Al = |A— E,| = (-1)"|E, — A] = —|E, — 4]
= |E,—A| =0

LR B -TRE



24. (B A29) X AAnMFHE, « HXEMnx1
5% B, AX =B, Aff. iE: A RTFIEE,

BARES| @ =
1 0 0
1 0
€1 = . €2 = . y T, 6n = .
0 0 1
AX =e;,i=1,2,....n 9> MEH
Xl,Xg, ,Xn,AXl = €i,i = 1,2, coos) 1M
:>A(X1 Xy - Xn):(€1 €y - en)IEn
Afl — ( X X9 - X, )

LR B -TRE



A=(a a2 - Qo o Guim)

An+mBFE, |Al=a £
|B|:|Oén+1 Qni2 °° Opym Q1 G - Oén‘

R FE[FE AWE n+1 2%d n kX, 2E 17, T3 X
EREHT ()" 2% AMFE n+2 3% n R, 25
27, TR XEKXERFT (1), 2% A &% n+m P 2idn
REE, Bl% m 3, XEXTRFT (1) &KX ERFT
(—=1)™™. Bk |B| = (—1)""a.
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26 (% =—%F3A31) & ABCD A nWHE, F AT

#, AC=CA, A&, iEH:

E A B\ (A B
—CA™ ¢ p) \o D-cA'B
B
D

’ — |A(D — CA™'B| = |AD — CB|

]

LR B -TRRE



27. (=) #433) HAAnMIFEFHIE, BAEAnxl

FEME, bR EN:

(gl/ B)T & BA'B#b

A B [A B
B b) \0 b-BA'B

B A
‘ B

,b‘#O@b B'A'B+£0

LR B -TRE



28. (H == #34) X A XN nWUWalE, A BAER4EE,

R(A)=n=|A|#0,|A*| £0= R(A*) =n
R(A)=n—1=|A|=0,44*=0= R(A) + R(A*) <n
RA) <1, R(A)=n—1=IRHKETX A, #£0

L R(A*) =1.

R(A)<n—1=AllA;=0,A"=0

LR B -TRE



20. (% =F 3 A35) RHEHE A Z n WA HE. & Tr(A) =
Yo aq AEE AT, IAERER A B AL n NFHHE, GE
B :

Q@ Tr(A+ B) =Tr(A) + Tr(B)

Q Tr(kA) = kTr(A)

Q@ Tr(AB) = Tr(BA)

@ AB— BA+E,

Q@ FH4EMHFE A%, Tr(B) =Tr(ABA™)

LR B -TRE



PEJRA ARAERT B =R, BAR AR

EAE eV

Tr(ABA™") = Tr(BA™'A) = Tr(B)

LR B -TRE



PR L2\ E Mz, ) . EEnMaE A, FERFIEST
X: |AE—A| A

A —ap —ai2 T —A1n
—a2 A — ag —0Aan
INE — A| =
—Q12 —ai2 00 O\ = Gl

=" =) ag\" 44 (1) A
=1

= A" = Tr(AN" + -+ (=1)"|4]
" |AE — AB| = |A\E — BA| = Tr(AB) = Tr(BA)

LR B -TRE



30. (=% JA36) ZAAnHFTHE, RA) =1,Tr(A) =
2,K|\E — Al

R(A)=1=3a=

ay
5)
B=(b b - by)
Qn,
aiby aiby - aib,
agbl (Igbg agbn
anbl aan anbn

IAE, — A| = |AE, — a| = A" }|A — Ba

A" — Tr(A)A = A" — 2)"7!

LR B -TRRE




31. Suppose B is a r X r matrix, and C' is a r X n _matrix with
R(C) =r. Prove:

Q@ If BC =0, Then B=0
Q@ ifBC=C, Then B=F

There exist inverse matrix Q,x,, Byxn

QCP= (B, 0)--()
= BC =BQ 'QCPP'=(BQ™ 0)P "' (2)
BC=0=% (B 0)P'=

= (BQ™" 0)=0=>BQ '=0,B=

LR B -TRRE



BC=C=®(BQ! 0)P'=C

= (BQ™! 0)=CP-----. (3)
QCP=(E, 0)
=CP=Q7(E 0)=(Q7 0)-4

@ (B 0)=(Q" 0)
=BQ '=Q '=B=E
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32. €dw3 x SRAEME A = (ay), R ay = Ay(i,j = 1,2,3),
‘:F AZ] 7~E Q5 éj]’f&*i %5\ H ai 7é 0, _:Qif—j‘fl 5\‘ ‘A’ .

A Ay Az ai1 Gz Az

A= Ay Ap Az | =| a2 axn azp | =4
Az A Ass a1z G23 as3

|A*A| = |AP?,A* = A = |A* = |A)?

[AP(1Al - 1) =0

|A| = a11A11 + a12412 + a13413 = a7, + aly + alz # 0

1A =1
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33. CAe A e ABR A2~ A28 =0,KA, (A +2E)"
® |

AQ—A—QEZO:»A?—AZQE:A%(A—E):E

A*zém—E>

A2=A+2E= (A+2E)" = (A1) = ;l(A - B)?
= L(4* 244 )= {(~A+3B)

S (A42E)1 = i(—A+3E)

LR B -TRRE



1 1 -1

34 A E A= -1 1 1 |, #%
1 -1 1

A*X (%A*) =8A7'X + F,

KX.

EEMK: AA" = |[AB,|A||A7] = AP

A] = 4, A" = |A]A"!
1 * - 1 * *\ —1
(34) =147

— ZIAPIAI A = A

LR B -TRE



RNRRF X

|A|[AT'XA=84"'X+E
JATTXA=8AT' X+ E=>4XA=8X+A
4X(A—2E)=A=4X = A(A-2E)™"

-1 1 -1 -1 0 0

-1 -1 1 =1 =2 Z

A—-2F I =1 =1 1 0 =2
= —

A 1 1 -1 L2 =2

-1 1 1 -1 0 2

1 1 0 0
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i
-3
&
T
oy
¥
3
K




A(A-2E)' =

1
4
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35. ik AR nxnEE LW HE—AnxnEREE B,
1 AB=08MAy L2542 |A=0.

AB=0,if [A|£0= A T# A (AB) =0
= B=0,F/A
|[Al=0=R(A)=r<n=

Hﬁﬁﬁﬁ3RQPAQ:(%‘8)

0 5 ) #0m

. 0 0
@x=(o 5.)

takeX,X:Q<

LR B -TRRE



PAX = PAQQ'X

([ E 0 0 0 g
L0 0 0 E,., )
= PAX =0= AX = P'PAX =0

NoteX:Q(O 0 )7&0

0 Enfr

LR B -TRE



0 a O 0 O
0 0 as 0 O
o 0 0 --- 0 0
36. 4E1% A = . _ _ ,a1ay -+ - a, # 0.

LR B -TRE






1
1
37. Let A = 1
1

B B 11
1=(5 %) o= 4)

B B E 0\B'nw(E E B' 0

B -B 0 E B -B 0 E

rs—Bri (E E B 0

0 -2B -E E

—2_IBT’(EE B1 0

LR B -TRE






38. XA A nX n4EMHE  JEB 4R A% =F ARZ rank (A +
E) + rank( A-E) =n

A2=FE= (A+E)(A-E)=0
= R(A+E)+RA-E)<n
R(A+E)+R(A—E)=R(A+E)+R(E—A)
>R(A+E+E—-A)=R(2E)=n

S RA+E)+R(A-E)=n

LR B -TRRE



30. L A& mxn 4 W AR BB D) LELMRE
/Emﬁqﬁ%PﬁJ%:(€T>ﬁﬁmA%ﬁ%ﬁﬁﬁ%
LR EMNEE R TELERE Q AQ=( E, 0)

Suppose that

@11 Q12 - Aip

Q21 Q22 - A2y
A=

Am1 Am2 - Omnp

Note that: R(A) =n<m. BAAFLE n MTXEAHE, Pl
A éﬁ%"ﬁ]ﬁ/ﬁ—i% a1 7& 0, 7% aiq 7& 0. @ﬂ'JWVXEiE?H%
$EIE B(1,4), X¥®F 1 % i 170

O

y

LR B -TRE



m ! /
) a1 0 ay Aoy
[[EG1(——)A= _
a .
e 11 :
/ !
0 a’m2 amn
/ /!
L ai, A1
m / /!
1 ) ai 0 ay Aoy
EQ(—) [[EG.1(-——))A = _
a1 9 i :
/ !
O am? amn

P VAZT 2| 7T £ 46 1% Py




/
1 ajy

/
Qg9

PA=

0 a

m2

!
a’ln
!
a2n

a/

mn

EmstE 29k, 3% 0E, . Fn Pkt £ET

JééEpi PQ,Pg, ,Pn

PP, 1---PBPA=1] 0

0
1 0
0 - 1
0
0 -0
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}EF?LE/?\! P:PnPn—l"'PQPI- R"J%_:

- (5)
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40. m X nFEME A AR r, WA m xr 97 #H&EE P fo
rxn BT HK FEE Q, 1 A= PQ. (JAMTHIE) IR)

BT HLEE P (mh 7 %), Qr(nP 77 %)

E 0rx (n—
PlAQl _ ( 7 rX(n—r) )
O(m—r)xr O(m—r)x(n—r)

E
= " E, Ox@m—r
( Oy ) ( x(nr) )

E,
éAzPl—l(O( o >(E O )Ql

LR B -TARE



E,

m—r)Xr

>7Qr><n:<E Orxnr)Ql

A= PmXTQan

Pm r:P_1<
X 1 0(

LR B -TRE



(93]
a2

Q=(b
P =
anl a1b2
alzi a2b2
a2
bl A
Am

by

albn
a2bn

ambn

(]

SR
HMR ST




FER BE
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23. K& M(2,1,3) A5AK L: 2 =2 = =2 £ 47
A KT A2,

R

By, RBLEM(213) FEELL L £H6GF@
Bz—2)+2(y—1)—1(z—3) =0

BP: m:32+2y—2-5=0%=%, K5 AKX LI E: ¥
AASHTAE:

15 = a1 — 1L = M =r | = =
i N 7 AE
33t—1)+22t+1)+t—-5=0
3 213 3

14t = M 2
t=61t=7 1(77 7)

LR B -TRE



R K B

2 13 3

My(2,1,3), Mi(=, —, —=
0(77)a 1(7,7, 7)
$—2_y—1_ PR
2 13 = "3
T 7_1 —7—3
.Q?—l_y—l 2—3

IR SR



AT FEE:

T:T7x+8y+92+10=0

B A& T AL,

2.
R RABH Ly sh: s, L5 L &8, NAHTMNY
Fo@EEL: sils = (4,56). L § 7 F47, WAs ln=
(7,8,9) -

LR B -TRE



k
S1=sXn= 6 | =—-3i+6j—3k
9

1]
45
78

L EmE: (1,-2,1), W L) 744

z+1 y—2 2-3

1 —2 1

LR B -TRE



33. K& M(—-1,2,0) £ F@ m:2+2y—2+1=0 Lg%

M(-1,2,0) £ F&@ m:x+2y—2+1=0 L&&HH =24 M 7+
A5+ dm r2 AW AKR LEFE m IR SARXFEM,. LW
TEeEATFE T AT (1,2,-1). TAELX LA

z+1 y—-2 =z

1 2 -1
¥ao=t—1,y=2t+22=—t KNF@ 7 69 H4%:
2
t—l+2(2t+2)+t+1=0,t=—§

LR B -TRE



34. $E&L

2 —4y+2=0
3r—22—9=0
EF@ mdr —y+2=1L8RFBAX,

oA REGLAXR L A5 7 248-Farn, Fam,r HRA
PR A K. K

m ALz —4dy+2)+pBr—22—-9)=0
HEGER: QAN +3u, -4\ —2u), 5F@ ek qE£A:

A2A+30) +4AN+ A —2u =0
13X+ 10p = 0, pu = 13, A = —10

(]

LR B -TRE



m 192 4+ 40y — 362 — 117 =0

midr—y+z2=1
I 192 + 40y — 36z — 117 =0
b dz—y+2z=1

ELE AR

LR B -TRE



35. K& A(2,4,3) BR%: L:x=y=2z E&HZ 5L,
Rl EA BZAKRMIES .,

S BAKREBEIERA FES5EAK L 2A0Fd 7, REK
B-Fm o BAK LWL, RPARR R, REEEX:

m:zx—2+y—4+2—-3=0
r+y+z—9=0

¥VAa&AH TR r=y=2=t KNF@ 7 954, F3t=23.
FRAAEH EH M(3,3,3).

A,

LR B -TRE



RKEBAKRGIESH AN

s x OA]

s|
sxOA=|1 1
2 4

s x OA| = V6

d:igzx/i

LR B -TRE



36. AL L 245 M(—4,-5,3), #ALE ALK L, 4= L, 48
X, HF:

32 —% —a
z—=2 _ Y Z=
Ly 2 3 —5

KAZ A L.

RITKAEFTAZL A
r+4 y+5 z-3
m  n D

L —IEJ Ll 7}32, %:'»i’]:

LR B -TRE



dm+12p=0=m+3p=0

L5 L, #ax, #%%:

—_—
MM, = (6,4,—-2) =2(3,2,—1)
nop
3 5 |=Tm—-13n—-5p=0
3 2 -1

m+3p=0
m—13n —5p =20

— Ug
[SSQMMQ] = 2

},pzl,m:—B,n:—Q

r+4 y+5 2-3

L :




ﬁ@a“:Z 57\*&, ,\J‘Z"\ M ﬁ\%ljﬁ"ﬁg%( Ll,LQ /klr{'{'_@ 1, 7. 31
AT RE L 235 MA»HNE L, L, 2@, ZRMRE
WA L A5 e 148,

o Mﬂ{“"ﬁg&‘ L1 /klriéﬁ‘?—@’b‘ﬂ(ﬁ T . L1 J:-ESL"‘/I\,YE\ Ml(—l, —3,2)

o
MM, = (3,2,—-1),81 = (3,—-2,-1)

i j k
n; =8, XMM1: 3 =2 -1 :4<i+3k)
3 2 -1
m:l(x+4)+0y+5)+3(z—-3)=0
z+32—-5=0
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QO MAnH & Ly R EH-FEIXA 7y : Ly EBR—ANE My(2,—1,1).

MM, = (6,4,-2) = 2(3,2, —1),85 = (2,3, —5)
i j k

I’IQZSQXMMQZ 2 3 =5 —71—13j—5k
3 2 —1

mo:T(x—2)—13(y+1)—5(z—1)=0
7z — 13y —52—22=0

Q@ FTRAKN

I r+3z2—-5=0
| Tz —13y—52—-22=0
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L#7amER:

i § Kk
s=myxmp=|1 0 3 |=13(3i+2j—k)
7 =13 =5
ERVY -
s i s1,8 M 82

ABARL 5A% L) e A& Ly #2483 o

LR B -TRE



37. KF@ iR

o A TF&H =0

o it My(l,—1,1) B % L - { y‘;ft_ 0 }é@g@&o

KFdwm 7w o942,

/\#fr & Bt s M(l,-1,1), %J%a‘;m@;i—hjé_n TEHA
TF@ 2=0, FFAA: nl(0,0,1). & My(l,-1,1) B ALK L
#FH8HN L, M nlsy,s; £L; 73‘@@20 FrvA: n=(0,0,1) X sy.

O

LR B -TRE



R2EEM(1,-1,1) A ELEAKL 2H6-F® 7,
3 é' E&L 8 7w Z B AT 8 A e

k
1 |==(+K)
0

m:y+l+z—1=y+2=0
F_F: Em 55HEKL ¥R E M :

= (0,1,-1) x (1,0,0) =

— O e
O = e

y—z+1=0 1 1
z=0 yt=0,y=—5,2=-
2 2

y+z=0
11
M1(07 _75)

LR B -TRE



=
¥

pi

B
I

¥
R
G

S1 = (_27 17 _1)

: HHE-FaEr dEm =

1 ] k
-2 1 -1

: B o B S A

r—1+2(y+1)=z+2y+1=0

IR SR



38. KEX

lex—Szy:z—l
2 1 0
o H % 1 5
77 Y — z
Ly : = = —
SR 0 1

N EE5CMGRE, BNEETAL,

LR B -TRE



ARKEARL B, BARAK L X5 HH:

M, = (3,0,1)
S1 = (2,1,0)
HBE T r=3+2y=tz=1
NEEZE: P (3+ 2t,t,1)

Zith P EEAA& L 2ENFEA:

m: 2(x—3-2t)+y—t=0
2r+y—95t—6=0

]

LR B -TRE



XA K L, AR5 HA

My = (~1,2,0)
s = (1,0,1)
LT r=u—ly=2,2=u
NEEZ B P (u—1,2,u)

ZigE P BAK L, #50-Fak:

m: (x—u+1l)+2z—u=0
r+z—2u+1=0

LR B -TRE



EEEHE P ANEE L, SREFE T £, FTUA:

20u—1)+2—-5t—6=2u—5t—6=0
EEEE P ANEE LY, LREFE T, £, FAA:

3+2t+1—-2u+1=-2u+2t+5=0

fig T A2 4R
20— 5t =06
—2u+ 2t = -5
1 13
=2l = =




Pi(=,—=,1
1(37 37 )
7 13
By(=,2,—
2(67 ) 6)

fr k2. RAEMEMBIL, DEXEH5HEX L 9 EEA P(3+
2,6.1), NEZEAK Ly WX SEH Po(u—1,2,u). MA:
PP FAT T S1 X Sa, P VA




1 =% -1
2_—_;:u_—_f 2u=4-1t
=
—“*21“4:“_—*11 2u=2t+5

h 1 _13

- 3% %6

7 1 7 13
P —

1<3a 3 ) (6 76)
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1. (B IAE3) L ARTEEMSE, a, a0, ..., 05, 2 k An
gﬁ§']@?§_o iiEEUE]:

ap,09, ..., X

aBALx, YHMY
Aoy, Aag, ..., Aoy,

BMEAX.

LetB:(al Qo - ).then

AB:(Aa1 Aag - -- Aozk)

LR B -TRRE



B éﬁ} 2 2 4 4 BE 4 )24
: k7
2 = 1 %,i&al,ag,...,u
H : 1,09, ..., O /ﬂ.ﬁx(‘,
mhg/ . )
) ']‘LJE. . :
9& ‘fi T 5‘: é’ﬂ., .ﬁ 2 7f7fi

a1
)
BX:(al Qg - ak)

L

=0
BX = T1001 + Tog + T

RA R .
:431]‘&@5’]@'%&'7@2/}1

(67
ACEl, AOQ, ooy A k

A [
7 RT T3 T

Aoy, REARMER XA, B

X A, ..., Aay,

éﬂ_ﬁ&‘, AO[l,
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X

T2

ABX:(AOq AO{Q A(l/k)

Tk

ABX = x1Aoq + x0A0y + 2 Aay, = 0

AGRHIERM. BHAESE ATE, PFAFH BX =0 5742

ABX =0 R 742

BXy=0& ABX, =0

B BX — 0 RAEM, Froh ABX — 0 LA EM, Frodt$

28 ; AOél,AOéQ, ...,AO[k %é&'}iiﬁééﬂo

O

V.

LR B -TRRE



2. (BPFWEFIASE) AT ¢ ARE KL

(1) %ﬁﬁ%ﬁ kl,kg,k’g 'fi’f'%?‘ ]{31061 + k?gOéQ + k?30(3 = 0, D]'J \él
%éﬂ a1, 0, O3 é}/ﬁ‘]‘i#ﬂfi,

(2) ZME S ARKTA ME o, a WERBRAS, NmE
By, 00,0 BHERKX;

(3) TMEL a1, 00 ALK, WE [ FEK a, 00 &M
27, NEE o, 0,8 ZBBELE.

(4) ZEEM oy, 00,5 BPEARE, WHEFET—AEET
DA A8 E &M AT;
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(5) E@EM ay, 05,05 THEE-AOETURA RO ER
AR, NEEay, o, asZEA KX,

(6) F@=H oy, 0,03 PHEEANALKMLX, NE=
20 o, g, 3 BPER K

(7) iirL\X"éﬂ—#C /{31,/{32,/{?3 'fi'f%" ]ClOél + kQOéQ + k‘gag = 0, H
(0% ETVX\Q aq, 09 éi']‘i%?%o DI'] ]fg 7A 0.

(8) %@f’_‘éﬂ a1, g, (3 i%?i']‘i#ﬂ%ﬁlj, D\]'J (0%} T’TVX*};’:—;H\;%
w & &K T

LR B -TRE



(1) %2, Bh =k =k =008, EELXH=AmTLH
S k1a1 = ]{72042 = ]{33063 =0.

(2) #iko REMEA o, 00 ABEAAX, W o, 00,8 LALM
R

(3) 89, RAEik: & aq, a0, B REAMAALN, NELERLER
ROH: ky ko, ks, 2

kion + koo + k33 =0

W EE, ks £0, BN ki ko RAEAE, Kfa ag, ap &K IEA
X0, BATRFE. 2R ks £ 0,5 F—AaRT A AT
A, ap,ae,f REAERKE,

(4) %k, RZA: BAE—ARERLLOELMEET, [

o’
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(5) EAH.

1 0
(6) /‘f%’l%o Hx@'_é%gﬂ: o = (0),&2 — (1),0&3 —
0 0

1
(1)&%@4&&%%,@3A@%&ﬁﬁ%o
0

(7) li%i%o EX 0[3 = 0, Z;T%J%, ﬁ‘]l] k3 —"TI/XHSLZ?\O éy“%, ﬁ)j—ﬁ
kl,kg,k'g ;g[gﬂy‘/i\‘, %i&ﬁxi, 3‘35 Q3 *ﬁiOzl,OéQ é%'}i%_‘%, /511(%—
TR R,

1 0 0
(8) #itoe Pldm oy = [ 0 |,ao=[1],a5=1| 2 |0
0 0 0

ap, 00,03 ZEAKX, 122 o TEERK oo, a3 RHEE T
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3(BFFEWEEIIAE) EMEL o, 9, .., AELKX, G
Z B T EMEHET, NEAKREATOHRHLRE—4., B

B = kioq + kaag + - - + ki,
«%thl( ]{51,/{52, ,k’m 7%"&‘”‘\6(30

4(BFHWENMT) E@F S TR, o, ..., an B— %
'Ti%—']‘:; J”x']@i*?ﬂal,ag,...,am g‘i‘rij{]ﬂéo

i

B = a4+ asas + -+ + Ay,
BAEik, R 00, .00 ZEAX, WEATREAERY

o by, b, by, AT
L]

v
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biay + b + -+ + by, =0 =

B = (a1 +b1)ag + (az + ba)ag + -+ + (@ + b))
a1 = ay + bi,a0 = as + by, ..., Ay, = @y, + by
by=by=---=0b,=0

5by by, by RAHAET o FTEA, ay,an, ... con ZHEE %,
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5. (%?%w§37ﬁ8)1§i@% Qaq, (g, O3 &"Tiﬁ]%, g, O3, Oy
KM K, WER:

QO oy =T o Qo, ('3 ?%'Ti%ﬁ?,
Q oy Z:;J—Eb a1, O, O3 éi‘fi%sﬁf,

(1) aq, g, O3 ii‘fi#ﬂﬂé, ’é‘/&z:/i\ﬁ/':‘\éﬁéi kl,kg,kg, 'fi'f’gj"

]{31041 == kg()ég a4 kg()ég = (0

‘hOZQ,Oég,OQ; gi‘]-ifﬁfi, ‘5]—44??: g, O3 é%'riiﬁéo gt ]{?17&0,

(]
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(2) }S’Lilf?‘i:\‘, B Qy B3] oy, 09, O3 g&’,‘i%ﬁ?, HP%‘&‘HE
kX

Qy = Q11 + Aoy + az0z -+ - - (2)
22X (1) RAZEX (2), 23
k2 ]{33

Qy = a1(_k—052 — k—a3) + asas + azas
1 1

k k
= (_a1—2 + ag)az + (—a1_3 + a/3>043

kl kl

@'55:044 T’TE":] g, O3 ?i'fi%«ﬁ?, l/\ﬂﬁozg,ozg,cul éi‘fi#ﬁl?‘:, '&ECEJ%‘:'
5 WA, PTkay NTH aq, 00, a3 ZEE T

IR SR



7 (4’:4’?}5\1‘3’%‘37‘@9) [ Iélfgf 041,0627043,5 g&“]‘if@f(, Z?\
fr=a1+B,0s = s+ 26,8 = az + 30
iEEDE]: ﬁl?ﬁ%ﬂ&ﬁ é&']‘ii%

Suppose that:

ki1B1 + kofBo + k3fBs + ks = 0 =
ki(ar + B) + ka(ag +28) + ks(as + 38) + k8 =0
= kioq + koas + ]ngég = (lﬁ + 2k + 3]63 == k4)ﬁ =0

= Qai, Qo, (g, B KT R, BTVA
k1=0,ky=0,k3 =0,k +2ky+3ks+ ks, =0

Pk ky = 0,4 2151, B2, B, B RPELX.
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8 (HFFWEIAI0) HAEA a1, 00, ..., 0, T AHEE
il 61,&2,...,5771 éi']‘i%/‘\o %04170[2,...,O[m %éi'fiﬁf:?ﬂ, ﬁ\ll]@
24 By, Lo, ..., By LWAREL KA,

RERE, A:

o =anf+anfa+ -+ amifm
ay = 121 + a2282 + - -+ + A2

Wy = el =F O 35 © 2 © 4= B/ Be

LR B -TARE



AIREFRRLA, QEAERATOE, A

(a1 o

aip Qa2

(B B - Bu)|

Am1  Am2
m<R(ar oo -+ am ) <R( S/ B
=R(/ fo

ll’t, “L’J——é‘éﬂ‘ ﬂlaﬁ?a 7ﬁm ﬁ%é&‘k&?fﬁ,i&\‘éﬂo
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9 (BFFWFIALL KT a TH a,a, azRMHERT,
/E]‘Z:ﬁ%m a270532£"%—7vt‘ﬂ‘:0 iﬂ:—%: (0%} T’TBJEJ &,@2,@3?&‘]&-%%.
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10 (B FWFEIJMI2) AMEA: a,aqy, ..., SEET4A
5 al,a2,...7am,ﬁ ﬁ’]’&#ﬁl%‘;, 1£%E'ﬂ]7%%‘ﬁl\@f§‘éﬂo

It is sufficient to prove that oy, s, ...,q,, BIR KL X 484 2
1, Oy ey Oy, B B9 KR LK 486

O

LR B -TRE



11 (P FEWE3)H13) AL o B34

a
1
ap = . , Qg =
1
a9 £k A n.
Let
a 1 - 1
1 a -
A= . .
1 1 --- @

Al #0 BERE a#1—n,1

1 1
a 1
. y ooy Oy =

1 a

JAl=(a+n—1)(a-1)""
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12 (B EWE]A14) H4EHE AR nxpEE, BEpxm
$EME, AR @EIEN:

R(AB) < min{R(A), R(B)}

A

a1 Q2 - Qlp bin bz - binm
Q21 Q22 - QAyp bar baa -+ b
Let A = } ) i ,B =
Ap1 QAp2 - App bpl bp2 e bpm
L]

Suppose that

AB=C=(Cu Ci - Cim)
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A= ( Ay A Ay ),B=(Bu B Bim )
AB = A( By B 181, ) = ( ABy ADBy ABlm )
blj
bgj
Clj = ABlj = ( Ay Agg Alp ) .
bm'

Chj = bijAn + by A + - + by A1, =1,2,..,m

FrA, 4 C WBFAEATAY A M5 6% m A% E T,
R(C) < R(A).
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ap=c=| @ | az| M = ™
C. Ana By

An AnB

ap—| A g | P

A.nl An.lB

By

Cao=AaB=(0a ag - ap) B21

B

Ci = anBi +aieBo + -+ aipBp1,1 = 1,2, ...
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SEECHITHEATUUEEMSE B iTasa&tir, Bt
R(C) < R(B).

R(AB) = R(C) < min{R(A), R(B)}
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13 (BFFWFIJA5) RA®MZA:

1 2 3 0 1
oy = 2 , 09 = 1 , 03 = 1 , 0y = 2 , 05 = 1
1 3 4 0 1

A

Q LB AR;
Q@ LT WKL K U;
Q@ AMAXAXRAAMETACHE.

LR B -TRE



MEFHIEA : METLTRAXTEEI M2 HEEX R

12301 e 1 2
54T T

A= 21121 ?j“{ 0 —3
13401/ 47T\ 1
10 1 0 . 10

—2 45T
D25 g0 —22 -1 |22 90
T2+37“3 O 1 1 0 0 7“3—1-57”2 O 1
e (100 15N 1 (10
272301 0 1 =L |22 01
00 -2 2 —1 0 0
1
Oé3:Oél+O./2—Oé3,a4:§

3.0 1
-5 2 -1
1 0 0
0o 1 1
-2 2 -1
0 1 -1
o 1 1
0 1 —3
1 -1 3
1 1

041—5042—1-5013




14 (HPFHFWFEIALG) Kik: HRE: o= 0 |, 00 =

1 1
(1 az= | 1 |£miya= = bt A R3
0 2

a
REEARRAFEE—NRME a=| b | TEAH o, a0, a3 &HE
C

iﬁ?, Bl: e L(a17a27a3)

(]
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Let A= (o1 a2 as ), then |A| # 0, we know ay, as, g %
MRk, BIX

AX =«

T a

( Qi y | =10

z &

11 1la) _ (100a=b
0116 | 5+=(011 b
002¢/) 2% \0oo0o1 ¢
. 100 a-0

2 S—-[010b-¢
001 ¢

r=a—by=>56—




a 1
b |=(@=-b|0]+0G-—2)1|+=
c 0

Frvh: a € L(ag, s, a3), R® = L(ay, as, as)
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1 1
15 (B EWEIIALT) | o, = i) (1) A A%
0 0
0 3
wagzan i wa=| (6=, |treeten
0 0

AV, AV =V,

PEIEH: MEHay, ar, @ EH B, Bo, RESF N BP T VAL A
ZMET O
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ﬁﬁtlﬁﬂﬂ 51,62 € ‘/1, %'ﬁl\%t

B1 = kiiaq + kaj, Ba = koo + kagcp

(=3 2)

G
)
[\

11 0 3

2 0 10

A:(Oél a2): 11 732(51 52): 0 3
0 0 00

110 3

2010

(Oél ay [ 52)2 110 3

0 00O
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MRE

5
w
E=
22
H
ko




16 ($+ FwF3JA218) X
Vi ={(x1, 22, ..., x,) |1, T2y ..y E Ryx1 + 20+ ... + 2, = 0}
Vi ={(z1, 29, ..., ) |1, T2y .oy E Ryxy + 20+ . + 2, = 1}
Fl: Vi 4= Vo RAR@ERM? A A2

R

o if a, B € Vi, then

Oé—i_ﬁ = (371+y1: $2+y27 ceey xn+yn); $1+y1+$2+y2++xn—|—yn = (

hence a + 3 € V;.

ka = (kxy, kxo, ..., kxy,), kxy + kxg + ... + kx, = 0,ka € V)

Vi A—ARE AL 0

<
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o Vo FRMERN, BH ikt BRI

o, B € Vs
a+ B = (z1+y, T2+ Y2, Tn + Yn)
1ty +xo+yYs+ ..+ + Yy =2

=a+pB¢&V,
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TE B

QO XHmAmEAA RS 9K,
@ KH—AREF ALY IEM,
© KE (0,-2,3) H AL A& T8 &4z

LR B -TRE



Qp Q2 )

(
(
f
(2) & (1) 2 (2) #9iF

1
@43)(2
1

1) /\ﬁlﬁﬂﬂﬁﬂﬁéﬂﬁgfg{i;{& MR X M. Let A

= (B B

4R A2 & riytaééﬂ %ﬁTw’Fiy R3 o R R

TEIEEAP N A
B=AP,P=A"'B

2 3 35 1
3 712 1
3141 -6
12 3 3 5 1
0 -1 1 -5 -8 -1
o 1 -2 1 -4 -7

Bs ) |A] # 0,|B| # 0. Frikw

%
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0 —1 —4 —12 -8
100 —27 —71 —41

1010 9 2 9

001 4 12 8
—27 —71 —41

P=| 9 20 9

4 12 8

0

(3). Ha=| 2 | 2AAT T4 RKLAR:

LR B -TRE



S AN M F AN O

i
3
&
w
oy
X
3
K

AN ™




i
3
=]
_w_/.
oy
X
3
®

o~ <t




18 (B HW@E 3] #20) Kar,ay,...,ar 2k, k <n ANERH

Flag&, EH:

1 1 1
a1 a2 Qg
a1 = , Qg = . y ey O =
ay 1 ay ! ay !
KK
&
1 1 1
a1 ag Qg
/81 - 762 - : ) a@k -
a]f_l a’f‘l a’f‘l

LR B -TARE



a a/ .. a
BAELFWEN, (B =] | Fol £ o0,
allcfl aiil o a;’i’l
VA 517627"'75]67 é&']&-i?é, i‘%ﬁf]ﬂ’f}%?{?’ﬂ: aq, 09, ..., O, 357%
LTS

LR B -TRE



19 (FF F w3 AM21) K@ =E Loy, q,..,q, 5@ T4
ﬁl;ﬁ%“wﬁs;é{]ﬁ%;}:a%’ vELOébOQa"'7a7“7—6]_1/1é7@§‘éﬂﬁ17527"'75872”%
HET, EHAXANEEEFN.

)38 %'LE B . 517627---;637 )dLT’T VA A 04170[2,...,0[“?% ’ri%ﬁ: °
iiozl,ag,...,ar,é@#&kfi%éﬂyﬂ

Ql = {Oél,Oé27 ‘“uad}ud — R(Oél,OéQ, ...,Oér)
&P, Pay oy B, BIM K LKA

Q2 = {ﬁ17/827 2005 ﬁd}7 d= R(ﬁla /82a "‘7/88)
ARBEEERTOFEBE, O TAE Qy KRR T: O
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a1 Q12 -+ Qid

A21 Q22 -+ Q¢
(Ozl Qo ... ad):(ﬂl /62 ﬁd)
Qq1 Qg2 --° QAqd
(Oél Qg ... Oéd):(ﬁl Bz ﬁd)A
aix aig Q14
Q21 Q22 Q24
A= _ ,R(A) > R(ay,ag,...,aq) = d
Qq1 Qg2 *°° QAqdd

(B B o Ba)=(1 a2 ... ag)A?

ﬁfrl/}(, 61,&2,...,/3(% ’QLT’TV/{Z‘Eﬁ al,ag,...,ad,?i‘fiiﬂ‘?o l}\ﬁrﬂ Ql
5 Q 4, A mELFH,

LR B -TRE



20 (P FWFEIIAM22) XM ELa, Qo ..oy Uy Qg 1, -+ 5 s
FRA s, MEH: o, q0,..., 0, B9FRZ L. IER: t > 1+ 5 —m.

Let

A=(a a3 -+ a ),B=(a Gz  an)
andlet C=( A B). Fiolf:
s=R(C)=R(A B)<R(A)+R(B)
But R(A) =t, R(B) < m — r. Therefore:

s<t+m-—-r=t>s+r—m

]

LR B -TRRE



21 (PP EWFEIAM23) XA n EINEEL o, qn, ...,
n g&;’]@%éﬂ ﬁhﬁ??"'uﬁt : ig;:
A=(a oy -+ a),B=(p B - B)

‘lEEU:] al,OéQ,...,OfsT’TVX‘h n éﬁi']@%éﬂ ﬁlaﬁ%-"aﬂt é‘f{’ri%ﬂ‘:
AL EFMNR: BEERC, #HEL: A= BC

C= (Cij)tX57A = BC

Clj
Coj
S aj=cjf+cgbet ... +cif=A .
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22 (BF FmFJA24) RIS AL :Vm%ﬁ]g;}g{%/]ﬁ.
% B, iE¥ A®yaeal B ey a8 s

M7 T e
% I 7T i 4B %P
WRFEL—F, BWrlmed A 83 a &l iT.

B =AC

EER C A

T, A=BC L AWMF@ELTAGB 870 E&ELR

O

v

LR B -TRE



23 (BP FWEFI]A25) RAFNEMEL oy, qn, ..., 0,525 H
é‘éﬂ B17ﬁ27"'7/67'1;%£:
(B B+ B )=(a1 as -+ ay)K
KR s xréel. Hag,am,...,a kLK, iEW B, B, ..., B &M
R EFHARK) =7

LBV i By, Bo, ., BEAMAK, then R( By B -+ By ) =T
Hence r < R(K) <7, R(K) =r. 4% M: if R(K) =r, then

R((al Qg - aS)K)zR(al oy - ozs)-l-R(K)—s
R(B B -+ B )2R(EK)=r
R(ﬁl By - 5r)=7",51,52,"'75r

BERK.
L]
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24 (HF FwWHJHM26) & a1, 09,...,a, A—WA n FERE.
A ZEEAEBELXGE; L EFMAA: EEn @E T AR
CAVEME KT

Bt R R LKA N, Fa,ag, ., aBZBRX, WAHE
J, HERETAMCMNER KT Aot FEINFEL
B2 AT A AT AR R T, e FRHEMALXA,
M AXMERLKEE, O
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25 (B FHW@E A7) Kay, o, ..., an £ RPE—ANE, ac
R™ # (o,;) =0,i=1,2,....n, then « = 0.

a = Zn: kiaia (Oé, Ot) = Xn: ki(a7 ai) =0
=1 =1

Hence a =0 ]
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26 (P FHW@FE ) H28) Kay,as, ..., a, 2 RAMG—AHLEE

o = T10q + Tog + ... + Tpay, B = Y100 + Yo + ... + YpQp,

Prove: (o, 8) = > 1"z

Note that:

LR B -TRRE



$wE 34

27 (B P FWFJA30) H#m

a1 =

°

[\

I
—

HHO)—‘N\Q

;/

°

w

I
S

O O = =

Blzalz

o O = =
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(a3, Ba)

b —

(as, B1)

53203—

~—

ho
_ ANLO—Nho— o

o
Ao | <ho<tho

i
3
&
w
oy
X
3
K




Hox, A

1 1

V2| -

1 1|1 1 1
= — = — = — = — 2

"M TR0 TR TV |

0 1

_2

5

1 V5[ 2

B=rb=—2| 1

|85 V2 ?

5

LR B -TRE



28 (¥ HFvg 3 M31) k4% A B #An Wik 46 %,
JEBH :

Q A ' RIEXSEM,
Q AB R E4EE
Q@ CmAA = E, FiAA~! = A (A1YAL = (A)A! =
AA ' = F
Q@ (ABYAB=B'AAB=E
Bk A~ AB 4R ERHEE, 0
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20 (PP FHvwwE ) Mm32) X4 P & R PHEERA
A1, 09, ...y Oy, é'l R" q’%ﬂ?@iig 61,62,‘..,677, ﬁ’]lidi?ﬂio 1E
8. P R IERFEE,

Proof.
ARFEC I EH, A:

(51 B2 - 577,):(061 Qg - Oén)P

A=(a1 o -+ o, ),B=(p B -+ Bn),A=DBP
P=B"1'A4,A BRERIER

Bl ARER4ER P=B'A

A B SE%E.
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FoNFIA
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1 3EBA T & P ANSE 5 AR 0L

B4R [% .

MRk .

— o O O

S —H O O

S O — O

T-! mH

WAH: T




fRE2: BAERK: oq, a0, 05,04 R BET I, HA:

f(al g O3 a4):(a1 oy Q3 a4)A

because ay, a3, an, a is also another bases, we have

fOé4 = 4044 4 0 0 0
fOég = 3043 03 00
oy =20, =4 (0a aa 2 )] gy, g
fOél = 1041 0 0 01

Hence the matrix A is similar to B.
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