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WEBR: i TR {on,, - ok, {Br, - Bl BT IR {on, -+ s, Bu, - B} BAEFOR, B

TS T3, re <13,
N}
max{ry,re} < r3.
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(1) fEmE =S V A, /(6) = o, Hdta hE € W E;
(2) o : K? — K3
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(3) o : K3 — K3
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UERA: JIR B, Ba, -+, Brn BAETCIG, M e, g, - - v HERMETGIE
VEBA: & ko + kaan 4 - 4 ko, = 0, T
S (kray + koo + -+ + kpma,) =0
=k (1) + kast () + -+ - + kSt () =0
=k1B1 + k2f2 + -+ + kmBm = 0,
BT 61,02, O BAETCIE, WGk = ko = - =k = 0, NTT a1, 0, - -+ ooy RAETCIC
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1. 2L 28 A PR f AR AR (O 0
(75 .
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—
7]7

DIBFRIERE B o, B, € FRER;

Kot B, CHERE T, T, KRR

(3) K 4B, Bk, ABEC, o + B, S B EH T, J, kT My e
(4) FE: o8 = 55 = 75 = &, X € RoR M.

7 (1) A (x,y,2) = (x \[y—iz iy—&- \[ )

%@,y,z):(ﬂ“ﬁ’ V2, V2 )

)
)
)
)

2 2 2 2
Co ) = (o - oo+ fRye)
NI
2 2
2)A=[0 5 —5 |,
0 V2 N2
2 2
V2o V2 V22
2 2
2 2
5 V5 0 0 1
V2o, A2 V2 11
2 2 2 2 2
@)aB=| L ~v2 1| pga—| o ~2 _V2| apc-=
2 2 2 2 2
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3k AB, AB — BA, (A — B)2.
4 7 0 3 4 -2 6 0 8
iR (1)AB:(4 4 1),AB—BA:<2 5 —2),(A+B)2:(1 8 4).
3 6 -1 -2 3 -8 3 2 6

ac+ba+chb a?+b24+c® ac+ba+chb |,
a?+b>4+c% ac+ba+cb ac+ba+ch
(b—c)la—b) —(a—c)la—0Db) (a —b)?
AB — BA (

ac+ba+chb ac+ba+cb a®+b*+c?
2 ap ( )

—(a—c)(a—10) (a — b)? (b—c)(a—D)
(a —b)? (b—c)a—0d) —(a—c)(a—b)

(a—c)la+b—2¢) 0 —(a—c)la+b—2c)
(A+ B)? = ( (a—b)a+b—2c) 0 (ab)(a+b20)).
0 (b—

(b—c)(a+b—2c) c¢)(a+b—2c)
3. A
2 2 1 1 -1 1)\°
(2 1 2) (2)(0 1 —1) ;
1 2 2 -1 0 1
cosf —sinh\"
®) < ) (sin@ cos ) ;
(5) (a b C)(b); (6) (b)(a b c);
(; ‘ 1 1
) S
1 1 1

(1
o)
(cos nd —smn@)

sinnf  cosnb
5) (a® + b2 + c2).

.10 -



a® ab ac
(6) (ab b? bc) .
ac be 2

A\ n)\n—l ’I’L(’I’LQ— 1) )\n—?
(M1 o A nA"—1 .

0 0 AT
(8) A" (B = +A) + (A +n)"A.
4 R, B

31 1
(1)f(>\)—)\3—3>\2—2,A—<3 1 2);
1 -1 0

1 2 0
(2)f(/\))\32>\2+)\1,A(1 -1 1).
0 1 2
12 2 4
2 (1)(11 3 3).
-1 1 1

1 2 0
(2) (—1 ~1 1).
0 1 2

5. MR AB = BA, A A5 B [ 35it. &

1 1 0
(1)A:<1 g), (Z)A:(l 1 0);

11 1
11 1
(3)A(011).
00 1

RITE L A TSR .
a 0
e (1 (b a+b>'

a b 0
(2)(1) 0 )
a+b—c

c
b).
a
A =diag(ar, a2, - ,an), H¥ra; #aj, Vi#j.
UERH: 5 A T A2 40 i B BB ) A 5 .
WEBR: & B = (bi;) 5 A W[ 3g#, M

S 2 o0 2

aibi]‘ = bijaj, 1,] = 1,' e, n.

(ai—aj)bijzo, i,jzl,"'7n.



B2 0 # j B a; # aj, FTAXSF @ # jF bi; =0, B

by 0 - 0
0 byy --- 0
B = . . . .
0 0 - bun

7. UEFH: 5T R B ] AS e B B AR

EBR: AR ERAE RS BTG R R A5, 1 B 5 T MR W] A8, Ml BV B = diag(by, - -+, by).
NEE i # j 4 BE;j = EijB, AT # j by = by, Biby =by = -~ =b, = b, JfLd B = bE,,.

8. {EWI: TAELERERE A, B, i AB — BA = B,

i[: AB — BAH St R 2 = 3. (é aikbki) - ; (kgl bikam-) — 0, T En B3 LT
Z2fl—n, WL AB — BA + E,,.

9. WA= B+ E. jE: A — 24 % A% B2 — E.

JEER: (=) B2 = (A—E)? = A~ 24+ E—E.

(€) A2= (B+E)?=B’+2B+E=2(B+E) =24

10. ©AnEUs K BRI A5 B W] 38 JIERR:

(1) (A+ B)? = A + 2AB + B%

(2) (A+ B)(A— B) = A? — BY,

(3) (A+ B)" = kio Ck ARBn—k,

JIEER: .

11. §EM: & (F) =ARER G Z L () AR

JEBR: A= (a;;) 5 B = (bi;) &L =AEHEE BIXi>jFa; =04 Kb; =0. FREYi>j
sl

n i—1 n
Z airbr; = Z airbr; + Z aixbr;
k=1 k=1 k=i
i—1 n
=3 0:by+ Y ax-0=0,
k=1 k=i

it AB 2 E= MM 3T T = AR ] LI IR .

12. B AJgmxnilf. IEH: rank A = LR 780 b BRAFRAFIE m PR F MR o = (a1, a2, -, am)
L nEIERmE B = (bi,ba, -+ ,by), fEA=aTp.

WEBR: (=) Btrank(A) = 1, W AWAE—47 (B8R B = (b1, , b)) AET 0, MHRFATEZX—
FTHY %L, AT

aiby  aiby - aib, ay
ash asby - agb, a

A= 2t 8 = 7 by b)) =aTs
ambt  amba -+ ambn am

(=) B, BRPNER I, MLHHA a; # 0, b; # 0, KTif aib; # 0, HE A = a8 = (a;b;) # 0.
T
1 < rank(A) < min{rank(«), rank(5)} = 1.
13. KHFI7 A F A BT B



a1 a2

ﬁ-ﬁrri&‘A:( ),Azzo. R b1s — 0, T

A2 — (a% (a1 + CL22)¢112> —0,

2
0 a3y

a21  a22

0 0
Fikan=b0#0,a1=a HFO0 <rank(4) =1<2, NHFA= (Z IZZ) FE
o (ala+kb) ka(a+ kb)
B ( b(a+ kb)  kb(a + kb) )
W b#0, fGa+kb=0 k=7 FUILAERALNTEERR
0 a (a _a
(0 0) X <b o > '
14. &% Alym x n 55 [, UEF: FFFEn x s EFFERE B, ff AB = 0 iy 740 b Bk )& rank A < n.
WEBR: (=) B AERFEME B {#15 AB = 0, | B 193 BH IR LT AX = 0 /9, 1 H.
HAHIEL M. Fitrank A < n.
(=) Brank A <n, WFFREEITRHA AX = 0 FIEE#H

by
bn

by 0 --- 0
B(f S ) # 0,
by 0 - 0) .
mAB=0.

15. % A, BArllhm x nbn x sHifE GEM: WE AB =0,
rank A 4+ rank B < n.
VEBR: B 95 [ EE R IR R T4 AX = 0 Wi, TTX N SFIREH T RBANBESRRE &F
n — rank A N TCIE M &, AT

0 a
{F‘%au:agngA:( )

&

rank B < n —rank A,
T8 rank A + rank B < n.
16. % AFgn x r ¥, B hr x sHpE, rank B = r. jERH:
(1) InEE-AB =0, | A = 0;
(2) N AB=B, M| A=E.
AEBR: (1) B B8, rank A + rank B < r, fyrank B = r 0] fB rank A = 0, JA\Tij A = 0.
QRN A-E)B=0,H(1)BA-FE=0,A=FE.
17. P Agm x n g ERE: AR TR n 4R X = (21 20 - 2,) T EFF AX =0, WA =0.
TEBA: H RN B BERY 51 [ )2 AX = 0 fif, L A= AE = 0.

| 4-6

i

L. T AR M b
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1 2 2 5
W} 3): @ (5 1)

1 1 0 2 01
(3) (0 1 1); (4) (—1 1 0);

0 0 1 3 21

210 4 2 1
(5)(1 2 0); (6) (1 0 3).

0 0 1 2 1 2
W (1) é( 34 f).

|
-
I o
)
~— |

S O = o,
Or—ll
—_
P
—
\—/

1 -2 1
@51 1 1)
5 4 -2
2 1 0
(5) 5 | -1 2 o).
0 0 3
3 3 —6
(6) 5 | -4 -6 11)
2. TSI
2 3 1 2 1 -2
123) (2)(—22 1);
321 1 2 1

jE
0 -2 3 4
( 2 ) (4)(0 -1 2).
-1 2 -3 3 -2 1
—4 -1
(8 -1 —5)
—4 1

5
0 -5 5
@ 3 4 2).
-6 -3 6
-6 0 0
3| 3 -6 o).
4 -4 4
3 —11 10
(4) |6 —14 4).
3 5 2

3. #Ae M, (K).

—

WERR: SRR R BT AEE ) 20 f (), fF f(A) =0, | A [,
SEBR: % f(2) = apx™ 4+ a12™ 4+ -+ Q1T+ Ao,y Gy F O,

f(A) =aA™ + a1 A"+ + a1 A+ amE =0,

.14 -



il

A<_a0Am—1_alAm—2_..._ Am—1 E> =E,

Qm Ay A,
[t A AT 3.
4. ¥ B® = 0. JE#: E — B[, 35K E — By,
JEBR: N (E-B)(E+B+B*)=FE—-B3>=E, )fLAE - BW[i#, H(F—-B)"'=F + B+ B2
5. % A>=2F, B=A24+2A—-E, 3k B~ ..
JIEBR: AR R FRAL
AB=2A% - A+2E

A’B = —A%2 +2A +4F
WS E R ESXAN RS B, 78 (54% +4A - 3E)B = 31E, H it

1
B! = 371(5/12 +4A - 3E).

{BA2+2AE

6. % A2 = A, JEW]: E + AT, 33K (B + A)~L.

WEBR: % B=F+ A M A=B-FE, jk[f,(B—E)2 =B—-E,B?>-3B=-2E, B(3E — B) = 2E.
F B = 2(3E—B) = 3(3E—E+ A) = E— L A.

7. ¥ A, B € M,(K), iFBi: {5 AB = kE,, (k #0), I| BA = kE,,.

JEBE: H1 AB =kE, (k#0) A8 A~ = %B, B=kA ' Ft BA=kA 1A =FLE.

8. ERA: (1) b (F) = AR MR T2 b (F) = AR

(2) "Iy B (F) = AR R R 4 pd i b (F) = AT AR

MEBR: (1) %

a1 a2 - Qin
0 axp -+ a2

A =
O O e Anpn

WY j > i W, ay (AT My E482 E= 7000, H My 9 (,0) TTZ = A (i+ 1,1) TE = 0, FfL
My =0(j >i). Wi j > i B Aij = 0. FIRPEBERIE A" 2 = AR ME 2K BIFTIE T = TR h i
.

(2) f1 AT, W) AL = ﬁA* 150 = F TR R R

9. {EMA: RHTAT n By ITRE A, MAFETE Mo € K, 8753 Ao By, — A BT

SRR W INE — AR IR R E0N LAY n K SR, i n K STRIE K FREH n MR, SOLTETE
Ao € KAFTR[NoE — Al # 0. AT Ao E — A3

0. =, ) kB0, f500) = A

A — (_12 ‘i) _ (; ?) _4((1’ 8) —A-4[L(A-B)| =24, B f(2) = w42
11. SEB: MEBFATHY A € Ma(K), FEEE () = ah + b, il £(A) = A",
JEER: B A = (‘Z Z),)FMA* - (dc _ab>7)3)ﬂjA+A* = (a+d)E, A* = —A+ (a+ d)E. i
FO) = A+ (a+d).
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12. % A e M, (K), JEBE:
n, rank A =n
rankA* ={ 1, rankA=n-—1
0, rank A <n—1
WEBR: (i) 2 rank A = n i, AR, |A| £ 0. T AA* = |A|E, # A* A, AT rank A* = n.
(ii) Zrank A <n — 10, Afgn — 1 F=REFEF0, FHiL A;; =0, A* =0, ffll rank A* = 0.
(il) 24 rank A =n — 10, AZDPHF—Pn— 1R TRAETO, BT A* #£0. Jiffrank A* > 1. B
— T HH AA* = |AIE =0, fifLl rank A + rank A* < n. lHFrank A =n — 1, iffB rank A* < 1. FHI
rank A* = 1.
13. % A e M,(K) (n>2), JEBH:
(1) (4%)" = [A]"24;
(2) |[A] = [A]"
S %4 rank A = n b, AA® = |A[B, JBLA|[A*] = |A]", |A%] = |A]"L. R A7(A%)" = |A°|F =
A" LBy AT = AT TR AT = [AJATY B (A7) = AT AT = A4
Wrank A = n — 1B}, rank A* = 1, iIlfPA (A%)* =0 = |A|"2A, |A*| =0 = |[A|"L.
Mrank A <n— 10, A* =0, R

55 47

Y|

1. %A, B N FEBrHERE. IEM:
rank(A + B) < rank(A | B) < rank A + rank B.
MEBR: B A B A o, an, BISIEELA i, Bn, WA+ B 5| EAA a1 +
B, o+ B, (A| B) MBI EH N a1, an, Bry o, By ATTH ST 4-1.7,
rank(A 4+ B) = rank{ay + 01, -+ ,an + Bn}
<rank{aq, - ,am, B1, -, Bp} = rank(A | B)

g I‘&Ilk{Oél, e 70571,} + rank{ﬂl? e aﬁn}

= rank A 4 rank B.
2. &%
0 01 1
00 0 1
A= )
21 1 =3
3 21 2
AL
# i

A1_<B11 B12)
Byi By )’
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AAT!

( 0 A12) (Bu B12>
Asy Agp By1 B

< A12321 A12322 >

A21B11 + A2 Ba1 A2 Bia + A22Bao

Ey, O
0 Ey)’

FrLh
_ 1 -1
BQl:A”l:(o 1)’
By =0, ([ Ay W)
) 2 1
BlQ:Aml:(—:s 2)’
B 19
By = — Ay AgaBoy = ( 1 _14> .
A
-1 9 2 -1
L1 c1al s 2
A7 = 1 -1 0 0
0 1 0 0

3. BT A ARy n BT R,

kDL
0 a~t

. -1 _

woo-(1 )

4. WA R AT (i =1,2,-- -, 5),

Ay
A
A= ?
Ag
A
Afl
ﬁg. A—l — Ae_—ll
ATt
a1 By
asE
A= . 3 ai?’éaﬁi#ja

asFEy

IERA: 5 A ] AR A [ H BB 2 HexT A .
WEBH: B sRHifE B = (Bi;) 5 A n[scHe, T H B #3055 AMFE. Wl AB = BAR

aiBij = Bijaj, Z,] = 1, e, S,

(ai—aj)Bij:Q i,j:].,"',S.

S17 -



Bhn 0 - 0
0 B22 0
B=1] . S .
0 0 B.s
6. &
0 0 0 ao
a0 0 0
A=|0 a -~ 0 O a; #0,i=0,1,2,---n,
0 0 an 0
KA
0 a* 0 - 0
0 0 ay' 0
B A= : : oo
o 0 0 - a;t
ag' 0 0 - 0

7. WHE Anxs, Bisn INER R R 14, v, C HAERR m x n 55, T
o_ (AlC
- (51%)
JUERH: 25BE D gk rp > 14 + 78.

WEEA: B A WAT R RREETERARN o6, 0, B BT REARRREETERH Y
Bju"‘ 7ﬁj7-B' Jl_llJ

Y1 = (ailv*"'*,)arYZ = (aizv*"'*,)a"' sy Vra — (aiTAh*"'*,)
01 = (\O"'O,vﬁj1)762 = (p"'onﬁjz)"" Oy = (\0"'0,’53}3)

S S S

Y1 Y2s s Yray 01,02, 000 O,
SNETER, Prid
D Z {7172, s Yrar 01,02, Opp } = T4+ T
8. W AN M AEME: TR AY =0, U] A2 = 0.
JEBA: i AF = 0T[fB |A| = 0. frrank A < 1. & rank A = 0, | A = 0, Z5iE BARRSL. R
rank A =1, M|

a
A= : (by -+ by), (M5 4-5.12)
a’TL
a a n
A= (b be) | [ b) =) aibiA,
an an, =1
n k—1
Ak = (Z aib,») A=0
i=1

.18 -



BT A#0, 3 aby = 0. bk A2 =0.
9. fxlAl, JIB%IW@/I‘H o7 B, IERA: Wi RE AX = B RRAYTEr b Bk (& rank A = rank(A | B).
WER: (=) BRI R AX = BEMX = C, M AC = B. )\ B I H A f 5 &4
RIEFR, Bk
rank(A | B) = rank A.
(<=) fRerank(A | B) = rank A, W B {547 B AFFREHLERR, BITFFLE(cy, - o)t

15
C1j blj
A = s ] = 17 e, N
Cnj bnj
é\
Ci1 " Cin
Cnl e Cnn
M AC = B.

10. ¥ A, B R n )i B, IE: SPREETRY AX = 0 55FREM TR BAX = 0 [[#1Y
B A rank A = rank BA.

WEBA: 4G, AX = 0 iRl BAX = 0 fyfigt, NTIT BAX = 0 iy R EVEH n — rank A4
fi#t. MR Frank A = rank BA, fifLl BAX = 0 gyl 245575 n — rank A M. #it AX = 0 1y a4
FE BAX = 0 (Al R Bk AX =05 BAX = 0[q]fig-

RZ, R AX =045 BAX = 0 [a]f#, WE TR0 R 50 DL B n —rank A =
n —rank BA, rank A = rank BA.

) & 4-8
1. FHA)SE7E 5K 5140 FR Ay 13 46 [
1 -2 1 2 3 -2
M2 1 0); 2 (1 o0 1);
1 2 0 1 -2 1
1200 -1 1 1 1
01 1 0 1 -1 1 1
®) 0 0 1 1}/ (4) 1 1 -1
0 0 01 1 1 1 -1
0 2 -1
iR (1)%(0 12 )
3 —4 5

.19 .



2. T HIAE I T

o (

3)
X
4

1
-1 2

0

2

).

o O O e
— AN o~ o
N~

I
—
— = = e
— = o
— = o
— — O o
N~

—

el

N

— ||

—ono <t —| <
Lol

o<
[

—|ea

f 1;4

— ||

— oo |ea

-1
1
1
0
0

1
1
0
0
0

S

R—
000.72
c oo
co o I~ o
— = .
— - .
__1.00
[

Il

—

(ap)

NG

3. HZMirkR

P TR

fiF: U0 PP

A.

(i) Bl AA =4E, Ll A" =

1
2

1 1 .
1 —-1) 1t

X

(i) 738 Ay

A/~
SN
S
AlO
~——
7
I/~
oK
Qo
<5
<<
~——
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A=t Ai Al_,ll _L (A Ay Ly,
2 \ A7l —4; a\a, —4,) 71
4. WA, B,C,D € My(K), |A| #0, AC = CA. {EH:
A B
=1|AD — CB|.
‘C D] | |

WEBR: [A Al # 0, Ht A F[ . T
(cear £)(e 0)=(0 pocas)

‘A B‘_’A B

B

C D 0 D-CA™'B
=|AD — ACA™'B| = |AD - CB].

‘ = |A||D - CA™'B|

5. % A, B € M,(C), iEH:

A B : .
‘_B A‘|AIB||A+IB|.
(Eorr i Bt ¥ = -1.)
WEBR: (4
E iE A B\ (E -iE\ (A-iB
(0 E)(—B A)(O E>_< A—HB)'
Frid
‘A B’—A—'B||A+iB|
_p oA ‘

6. % Ae M, (K). IEHE:
(1) AN FIE BRARIER 95 LB A P AR AL TR AR E P € Mo (K), 8 A = P (Eo >;
(2) A Wy B BRAR MR 7550 0 26 P AR AR TS BRARIE B € M (K), 5 BA = E,.

SEER: (1) A BB A m T (]”;) T A T A P, Qu,
Aa(%)@.
P—p (Q1 0 ) ’
0 Emfr

E, Ql Ql 0 E, E,
AZH(O)QZH(O):H<0 Enj<0)zp(0>
SRR T 5 ZHE, T 70/ HE B AR AY.
(2) FoAM S 5B SR AY, TEAE L T,

i (1) 40, TEE AR e P, [ A = P (]f)) il

m

é\

M BATi®E, H BA=E,.
7 X FATIH R, BURFFIE RS AR 453k
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B (1) ARNTHBAE R T LB SRR EER Q € My (K), ff A= (B, 0)Q.
(2) A AT BRI RER 7800 W B RATTES B TRIE R B € My, (K), ff AB = E,.
(MEFABE)
8. Wm x nFEME AMEA r. IR FFTEFIEERIE M P AT ERAERE Q, i1 A = PQ.
JEBR: FRAER AR R P, Qu, f5
E. 0
n (B e,

0
A

E,
r=n(y). e=moa,

P 3w QFTwe: H
Aa=p (P 0 —p ()@ 00 =P
—n (Y y)e=n(7)woe-re
9. A Bl An xmEmxn(n>m)fEME \#0. JEHA:
INE, — AB| = \""™|\E,, — BA.

E, 0 E, A\ [(E, A
-B E,, B ME,,) \ 0 M\E,—AB)’

E, —A\(AE, A\ (AE,—AB 0
0 En B E.) B AEn, )’

WEBH: i

Jr LA
\E, A
IAE, — AB| = ‘ ,
B En,
E, A
IAE,, — BA| = .
0 AEn
i1}
\E, A \E, A
A"|AE, — AB| = A™ =
B E, AB  AEn,
E, A
= A" ‘:/\"|)\Em—BA|.
B AE,
E5fi:d

INE,, — AB| = A\""™|\E,, — BA|.
10. &% A, B3R s x n 5 n x m B g, JFHE:
rank (AB) > rank(A) + rank(B) — n.

AB 0 AB -A 0 -A
iEEﬂ:(o E>H<O E>H<B E)'Fﬁu

AB 0 0 —-A
rank(AB) 4+ n = rank = rank
0 £, B E,

0 A
= rank ( ) >rank A +rank B, (4-7.7)
B E,
H I rank (AB) > rank(A) + rank(B) — n.
11. B A, B, Copdil s x n, nox m & m x t Ji [, JEH:
rank (ABC') > rank (AB) + rank (BC') — rank B.



] (ABC 0) . (ABC AB>

0 B 0 B
0 AB 0 AB
— — .
-BC B BC B
rank (ABC') + rank B > rank (AB) + rank (BC),
rank (ABC') > rank (AB) + rank (BC') — rank B.
12. B A € Mo (K), TE0E:
A% = B, & rank(A — E,)) +rank(A + E,,) = n.

N E, |A+E, E,| A+E, X
ﬂﬂﬂ'(A—En 0 >_’<T‘W>’Fﬁu

rank(A — E,) + rank(A + E,) = n + rank(E,, — A?).

B

rank(A — E,,) +rank(A + E,) =n <= rank(E, — A?) =0 < A’ =E,.
13. 1% A € M,,(K), JIEHA:
A? = A & rank(A) + rank(A — E,,) = n.

X Al 0 Al —E,
1”iElaﬁ'(o A—En>_><() A—En>
. 0 | =Ba \ | 0 |E,
A?— A A-E, AZ—Al 0 )
rank A + rank(A — E,,) = n + rank(A? — A).

rank(A) +rank(A — E,) =n < A% = A.
14. A € My (K) RrJHE, X, Y o n4E5 ) H, IEM:

A

A Y .
| =—xTAy.
XT 0
IEBA:
A Y A Y
RN
XT 0 0 —XTA-ly )’
A Y T 4—1 T -1 T px*
Slgr o | == XTATY = —XTAlATY = XA
S 18 49
1. 8o/ R EASE VL8] Vo RPN, o 7 B SAEE N Ry HE 2
-1 0 2 1 3
2 -3 — —
A 3 11 4
1 -3 1 2 -1
-1 1 1 0 2

(1) 3R Wi SR M 4EE 5 5
(2) 730K SR RET TV 5 Ve By A
& (1) Fhrank A = 3, FILG S EILERCH 3. A 193 a2 R LM To M 5 2= [H) 1Y
e
Aer) = (—1,2,1, —1),4(e9) = (0, -3, —3,1),.54(e5) = (3, —4, —1,2).
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RAERL =5 — 3 = 2, AX = O (¥ 2LAi % R0 U 23 8] i 2
& =(2,1,1,0,0),& = (1,1,0,1,0).

(2) &, & AT 7R Vi
§1,€2,€3,€4,€5.
o (e1),54(€2), 54 (e5) P LAY FEA Vo B2
A (e1),54(g2),54(e5), (1,0,0,0).
2. B Ky K° B RIEA e, ff
Az, y,z)=(x+y—z,x+y+z,x+y—22).

(1) ok ot R 55 8

(2) sk o/ M 52751

f# () FE=1 =2

(2) #=L((1,-1,0)), &= L((1,1,1),(-1,1,-2)).

3. Wi, Wo RV IBA-F23 18], H.dim Wy +dim Wa = n. ER: FEFEMEE o, # Ker.o/ = W7,
Im o/ = Wa.

EBR: W W Il oo, Wo 2R Brye o B B W DY TR V Y o1, oo,
Qri1, s 0. SEE a = i:l aio; €V, 8 X

n—r

%(a) = Z an+iBi,
=1

M .of 2V LT, H Kero/ = Wy, Imof = W,
4. Vo g Y =S B AR R, Vi, Vo R VAT ). GER: AR Kero/ = VinVa, M
FAESNER R o1, Ao, fFEVI C Ker sy, Vo C Kersta, H.t = ot1 + 54
WEBA: By, A VIO Vo B BT TN VI I v,y an, o, §TTEY Vo 92
Vs Y Broc e Bee MIHAEB AR A v, sy s o, B B V4 Ve 1 FIBEYT RN
V2
Ny ey Oy s By By s Ty (r+t+s+u=n).
737l i LR T
(i) =0, oi(eu) =0, /1(B;) =4(8;), s1(ni) =7 (mi),
o) =0, sta(en) = st(cw), 2(6:) =0, sta(n;) = 0.
M ZHE VI C Kero/q, Vo C Ker.o/o, H o7 = /1 + .
5. B/, B Ky n YRSV TR, B =, $% = 25 jEH:
(D) Ime/ =ImB < AR =B, B = s,
(2) Kers/ =Ker B < A B =4, BA = 5.
WA (1) (=) MEEM o e VIFEB e V, #15 #/(a) = A(B). FrLh
(o) = B(B) = #(B) = B(ABPB)) = et ().
B o/ = RBo/. RIBEAJE 5 = S/ 5.
() BV) = ABV) C V), 4(V) = Bt(V) € BV, LA Tm 7 — Tm 5.
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(2) (=) MEEMNa eV, T
BB — &)(a)] = B*(a) — Bla) = Bla) — B(a) =0,
FFLL 2[(B — &) ()] = 0. FleAdB(a) = A(a), 4B = /. [FHAEBS = B.
(<) MIEEMN o € Ker 2F
() = AB(a) = 4(0) =0,
FrLA Ker % C Ker.oZ. [8]FEA[E Ker o7 C Ker . M Ker.o/ = Ker 2.
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