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13. IEFA T A M EA e1,6,,65,6 AN K* B9 —HEE, IR E B
TEXHEE T ABHR
1 =0a1,1,1,1), e=(1,1,—1,—1),
&=01,—1,1,—1), &={1,—1,—1,1).
B=(1,2,1,1).
(2) =(1,1,0,1), e=(02,1,3,1),
&=1(1,1,0,0), e=(0,1,—1,—1).
p=a,2,1,1).
14. BRI K B —1 n B rBE A0, %
fQA) = ad™ + a,A" ' + o« 4 a,, (a;# 0,a; € K)
BME f(A=0MBEEXRZTX. BV BHEREK A AHETH
FH) AT/ BNk RO FTE Y K EZRYE=E 18], IE A
E, A, A%, «»s, A™!
2V @ —AE, N\ dimV=m. KV FH &
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(A—aE) @e K, 0<kE<m)
X AT #ALHR.
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1 -1-11
11 1 1
1 1 -1 -1
rank(e, €, €3 €,)=rank 1 -1 1 -1 =4
1 -1-11
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12. K FRETINAR 1,0z, 00,0, HERHE T2 0] #9254

3.
1) ey=(,1,3,1), a,=(1,2,0,1),
a;=(—1,1,—3,0), a=(1,1,1,1);
(2) ,=(2,1,3,—1), a=(-—1,1,—3,1),
a;=(4,5,3,—1), a=(1,5,—3,1).
13. #E K' PFRFREETEA
3z, + 2x; — 5x3 + 4x, =0,
3z, — x4+ 3x3— 3x,=0,
3z; + 5x; — 1323 + 11z, = 0
§2 FEREHZE 269
P P 22 ] 1) A2k 5 4 30
21 -11 2\ /1) /1
12.(D)r ; 3 713 1 = 3= base: ; , (2) , 1 ;dim =3
11 0 1 1 1 1

13.A4: (3 1
713 11
3 2 -5 4 -
3 -1 3 -3 ”2:0:>0—38—7 2y
35 -13 11/|™ 03 -8 7/|™

3 2 -5 4
:>(0 -3 8 7) 2 =0=dimC(A)=2=dimN(A) =4 — dimC(A)=2
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14. HEPHRK EH—Tn B B A#0. &
fQA) = ad" + a,A"" ' + «« +a,, (ap# 0,a, € K)
RE f(A=0MREXZHL. BV ERARBEK AN AWHZH
AW EEXCTREBEME HFFTAMY K LRt 0E,EH.
E, A, A%, «, A™!
=V ) —4HE, N\l dimV=m. K V i
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(A—aE) (@€ K, 0<k<m)
X H A2 T a9 47,

15. #& B, iEM
(A—aE) (h=0,1,2,2m—1)
RV A—HE RWAX EG T EERET.
(E,A — aE,*+,(A — aE)"") = (E,A, , A" )T.
16. £ K* TR % e, e0065,6, DI 7,777 69T W AE RS, 3F
R fit g EFTHE B A9 2 T 9 247
(1) =(1,0,0,0), 7,=(2,1,—1,1),
e,=(0,1,0,0), %,=(0,3,1,0),
&=1(0,0,1,0), 7,=(5,3,2,1),
€,=(0,0,0,1). 7,=(6,6,1,3).
R B= (61162 +bs bOTE 114727507 T HILFR.
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1 21-11 21 -1 1\ 12 1 9 -7
1 o3 10 o3 10 1|9 12 0 -3
16. 1 Tlss 2 1P 53 2 1| “27|-27 -9 0 o9
1 66 1 3 66 1 3 -33 -23 -18 26
1 b, 21 -11 by 21 -11 12 1 9 -7\/b
,6*1 by 03 1 0| [b| |03 1019 12 0 -3(bh
a 1 b |53 2 1 bs| |53 2 1(27[-27 -9 0 9 |[|bs
1/\b, 66 1 3) \b 66 1 3 -33 -23 18 26/\b,
21 -11 126y + by + 9bs — Thy
|03 1 0|1 9b, 4+ 12b, — 3b,
153 2 1|27 - 27b; — 9by + 90,
66 1 3 —33b, — 23b, — 18b; + 26b,

== BIEN 12,1 PSSR % (12b; + by -+ 9bs — Tby, 9b; + 12b, — 3by, — 27b; — 9by + 9b,, — 33b, — 23b, — 18b; + 26b.,).

1. & AEM,(K).
(1) EH . 5 A TRERE 0 BT RS SRR M. (KB — 1 F

2. e FZ 6 R C(A).
(2) &EXM e
A= 2.,

R CAHEHM—HE,



1.(1) proof:
IceCA)=CA+o
VXeC(A),AX—XA=0
to show that C(A)is a subspace of M, (K)
OVXeC(A)ke K, AkX — kXA =k(AX — XA)=0
OVX,YEC(A),A(X+Y)— (X +Y)A=(AX — XA)+(AY —YA)=0

Hence,C(A)is a subspace of M, (K).

(2) obviously, VX € C(A),X is diagonal.

1 1 1 1

note that , T eC(4)

— dimC(A)=n, , T are a base of C(A).

1 ’ 1
1

14. R THI A& o« FrERKGTZME S8 THAR L ERH
TZERBZSMEGEHN —HE.

(1) 0'1-_-(19291'0}1 .81=(29__1)0)1)!-
ﬂ’2=(_1911111)3 ﬁz=(1r'_"10307).
(2) a]=(1!130)0)' ﬂ|=(0101191)!
a},:(l'{)!lll)G ﬁz=(0ll’1|0)-
11 1
14. (2) dim ( B B,)=di U1 gim] =4
. im(aoy oy B B2)=dim 111—1m 1=
11 1

—dim(A+ B)=4,dim (AN B)=dim(A+ B) —dim(A4) — dim (B)=0

18. @M, RIFKLKEHE
n+xt++zx,=0
A0, M, REFRKETBA
I = I = = I,
f 28, EH . K"=M,@®M,.
19. # V=MON ,M=M,PM,,iEH .
V=M®PHM,DN.



18. Qwe need to show that M, "\ M, = @&, this is trivial

@ue need to show that MU M,= K", i.e., V(z1,22,",7,)E K",
3 (Y1, Y2, Yn) € M1, (21,22, ,2,) € M, 5.1

T =vy;+2,Vie{l,2, - n}

proof:
let Zi— a;l—'—xz—lr';”.—'_xn ,VZE{1,2, “',n},thus (Z1’z2)“.7zn)EM2

note that y, +y» + -+ vy, = 0= (y1,Y2, ", yn) € M,

Hence, M, ® M,—=K".

19.proof:

that is, we need to proof the associative law of direct sum.

pick an element a €V,

V=M®N=— 3beM,ceN,a=b+ec.

M=M &M, — 3b,€ M;,b,€ My,b =b, + b,.

— 3beM;,b,e My,ce Nya=b,+b,+c. —V =MD M, D N.

2. @ M,N R K FREZR VWS FZEH MSN.
BME—1TEEY L V=MPL,IFH N=MP(NNL).



21 .proof:
OVacV —{0}, if ac M, then a ¢ L,
MNLCL=—a¢MNL
— M N (M N L)={0}
QV=M®PL=—VacNCV,a3beMCN,ceL,a=b+c.
—a—b=a+(-b=b+c+(-b)=c.
—c=a—beN=—cc(NNL).
— VaeN,abeM,ces(NNL),a=b+ec
— N=MS(NNL).

23, B My, My, Me BOR K © M2 ) V (9722 ). SE9
A SO M, B A TA LB AR

M N (éM) = {0} (=23, k).



23 .proof:

i—1
(“<:”):Miﬂ(ZMj)Z{O},(iZQ,3, k),
j=1
i—1
if ZMj 1s direct product,
=1
A i—1
then ZM]- =M,-—|—<Z Mj) is direct product.(1=2,3, -+ ,k)
i=1 =1
2
= obviously, z M; =M, + M, is direct product.
j=1

k
by induction, E M; is direct product.
j=1

k k
“:>”):le1» is direct product =— M; N Z;Mj ={0},(i=2,3, ---,k)

j= =

Jj#i

i—1 k i—1
since ZMJ- is a subspace of ZMj, and{0}e ZMj
j=1 j=1 j=1

JFi

i—1
then Mﬁ(Z Mj>={0},(z'=2, 3, k).
j=1

29. ¥ K,F,LE="¥E,HKCFCLMBEFEIK LH
KYEZTERE m BH,LIERN F LALLM EER » 489 L, ¥k
MR MESFS:). EH L Eh K ERLREZ R mn 4EH).

29. RFEK E—HEWN e ,e,sens LIEEF _t—'ifﬁgyg 77197]2y‘“v77mﬁﬂﬂ
{'El"']j|i=1’2y'" ’m3j=192y'"vn}yf’LEK_J:W_QE-



29 .proof:
pick a base of F with respect to K,denoted by (ay,a2,",a,,),a,€ K,(i=1,2, ---,m).
pick a base of L with respect to F,denoted by (by,by,-,b,).b,EF, (j=1,2, - n).
for a given element in L, denoted by w.
then 31, 8s,,0,€ F,s.t. w=(81,B9,,8n) " (b1,bs,-+,b,)
S0y, 0y O €E KL (5=1,2, -+ ,n),8.t. B, = (0,095, , ) * (@102, )

(a11,a217“';aml)T(alaa%'“aam) !

_ (a12’a22a'”aamZ)T(alaaQ"“?am)

—w (b17b2a'“7bn)
T
(alnaa2n7“'aamn) (aflaa%'“’a’m)
T T
(a1, @01,y Q1) (1,02, ) by
T
o (a127a22a'"7am2) (a17a27'“>am) b2
T
(alma2m'“7amn) (a17a27'“aam) b"
T T T
ay Qg a, (&5T) a, Q1y by
o Qa2 Qo1 ) Qi [£5 Qap b,
Ay, (07951 (12 (0 7%} (4298 A, bn
r b
a, Q. Qg o Qg 1
) Qo Qg " Qgp b,
(42 A1 Oz 0 Oy bn

aijEKai:132’ cemyj=1,2,n

= {a;b;:i=1,2,--,m,j=1,2, - n} is a base of L with respect to K.



