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1. AR K FERHEZEV ARLEER,H Aa=Aa, X
QA =a A" +a, A" '+ ta, K E—EmHRA. EH,
f(A)a= f(i)a.

1.proof:
Ama=A"""1"(Aa)=A" ' Na)= A" la== )\«
fAa=(aA" +a, A" '+ +a,)a=aA"a+a A" 'a+ - +a,x
=aXata ' rat ot ana=(a A e T e Fan)a=f(h)a

7. BARKEZRV A — M REER, FE T EBY L,
ff A'=0.9E0H . A HAME—FFIEME L=0.

8. B A, A RAREDTHR A WP REFFIEM. 6.6 R IRTF
AvyA; BIFFAE R BiE. SERA : &, 46, AR A BEFIER it

9. UERA ., WREHEZR V HEETR ALV ASNETHR
YE R GE ) i, ) A RERA .

7.proof:
if INF0, st. 3z V —{0},
Ar=) 1= A" "Az=A""" D= A*z=)A"""z
= 0=MM""r=A"""2=0=—= - =2=0
this contradicts with v <V —{0}.
Hence, all of the eigenvalues of A equals to 0.
8.proof:
AL =MEL AL = N6
MFE N = A& — &)= AL — A& =\ & — &
we claim that &, # &,, otherwise A(&;—&)=0= & — X6 =0

Gev—{0)
= (M —X)&E=0 = X\ — X\, =0, this contradicts with A\ + Xs.

if 3XEK, st. A&+ E&)=AE+ &)
= M+ ME=XF 0= M- NE=0—X)E
= AN — A=)A— Xy =0= )\, = \y, this contradicts with \; # Xs.
Hence, & + &, is not a eigenvector of A.
9.proof:
VeeV,a\eK,Az= 2= (A—\,1)z=0
= dim ker(A— M\, I)=dim V=dim Im (4 —\,1)=0
= A=\1\,=\,Vz,yc V= A XA



10. % A R E V Py o) LR v Ar i,

(1) IEM . A FFIEMMA T,

(2) MEM: #F A A —DFFAEQE, W 1/ & A7 8 — P FIE
{ii.

10.(1) proof:
if 3zeV —{0},5.t.Ar=0zx=0, then A 'Ar=A"'0=0=—=2=0. Contradiction!
= ARNFEHEHANO.
10.(2) proof:

if 3xeV —{0},s.t.Ar=X x(\#0), thenz=A'Az=A'" =\ 'zs—= A'z= %x

— A M.
14. & A RO K £ n HANEZR V WH—PRYEZES. i
A BYRERE R ALY FE L BRFRTFE K AEAHREIAIE A0 4:,

A
(LE — A)(LE — A)-+(LE — A) = 0.



14.proof:
FIHE: AT & A R NI ERR.
FIH 5 AFRRLT B, A, BAAHRIH N2 i
AMLTB= 3W[i¥iP,st. A=PBP .
— 0=m(A)=(A—ME) (A—XE)-(A—M\E)=(PBP ' — \E) (PBP"' — M E)--(PBP' — \,E)
= P(B—ME) (B—ME)-(B—ME)P'=Pm(B)P' = m(B)=0
= m(A)|m(B).[AEE: m(B)|m(4). = m(4)=m(B).
A

FIBE2: A = 4 . U AR NZIm () 2 A: (=1, 2, - k) FIRRNEI m, () IR VAL
Ay
m(Ay)

©0 = m(4)= m(4:) ,

' — m(4)=0G=1,2, k)
m (Ay;)
HFR N IEAIE L m, (2) [m (2) == ed (my (2),ma (2) -+ 7y (2)) |9 ().

@it g(z)=lcd (m, (z),m: (z), -, my (2)).

g(A)
gy=| I — 0— (@) g (@) = led (m (2),m2 ), -+ (2)).
g(Ak)
ik, m(z)=1lcd (my (z),ms (), ,m (2)).
13 A TN < A B N2 TiEUCEAR.
A N
A

A
T2, HlHL, 2, AN IIEEET A, (=1, 2, - k) BB NE I m, (2) I VAL
Hlim (z) =led (my (z),m, (), ,my (2))
MZIR AN m, () =2 — N
= m(z)=lcd((z—M\),(z— ), ,(z—A))=(@— ) (z—Xp) - (z— \p)
FIHAFUE! MIEI S 148
O (“=")HT AnXHA & AR NZIAICER.
BN 2 N AT R AN AEAE,
M AR NZ T m () = (A — M) A=) (A= Xy,
H N IEE X, m (A4)= 0,81 (A — M\ E) (A— XE) (A= NE)=0.
QE<="YHT 3N le eK*N#)\,5t.p(A):=(A—MNE)(A—XE)-(A—\NE)=0
PO)= =) (A= Xg) (A — ), M A BN Z TG m () [p (V).
AN N2 ATCER < AT



15. A RERWEZEV A — P RETEE M NZ2AHFES
RAFF23M6). FBH . M+N 5 MNN R A AT FZE.

15.proof:

o Vee MfGAze M
H A N N ae )
MNEAMﬁITE¥l@@{&@eMﬁMEN
Vee M+ NEATHz2=2+y@@ecM, yeN),HLAr=A(x+y)=Az+Aye M+ N
Vwe MON,FINTHAve M N Awe N— Awec M N N.

i, M+ N, MNN#HSZEARAAR 234,

20. ¥ A,B R n BRETHEV AW KT, H AB=BA.
AJE AW —ERIEE,V, BB THIEE A ¥ IETF22 6. JERE V, 2
B ) A% F 22 [H).

20.proof:
VzeV,,Ar = \x=— BAz = B\t = \Bx— ABz = \Bz— A(Bz)=\(Bz) = Bz <V,.
Rk, Vi B A7)

5. i A REECRE RNV AN — 4 REER, HEEX
— 43 (e,) FRYEREY A,R A 892 BE4HGE A 5145 GE 08 A 57K
BUEFEM V, 0 —E%, K,

3 4 [0
u>A=[ } (2) A= “}

5 2 l—a 0

T 5 6 —3 0 0
(3 A=|—1 0 1|; W) A=|o0 1 ol;

L1 2 —1 1 o

f 0 2 1 T3 1 0
5)A=|—2 0 3|; (6 A=|—4 —1 ofs

-1 —3 0 L 4 —8 —2




5.(2)A:[70a g]

-A o
-a - A

:Afkljz[:(j —Zi]:[}i 1][% a]:[faz' a] [72’ 1]

mm—ﬁ%ﬁﬁzﬁ]

na [ 2

IA—)JIZ‘ =XN+a’=0=\=ai,a=—ai

vtttz |
[0 01
5.(4)A=|0 1 0]
11 00
A 1] [-at+ 1
A 1 2
A-xl=|  1-a |= L :<w\+—>(1—/\)(—)\):—(/\—1) (A +1)=0
1 -
-

SO
|

Vi H—HH Ay 25 = [

3 1 0
5.(6)A[4 -1 0]
4 -8 -2
3—X 1 0
-4 -1—-X 0
4 -8 -2—2)
=@B-NCE1-NE2=N—CDE2==[B=NA+N—4])N+2)
=CEX4+22-D A +2)=—O0—-D>*\+2)
= N=1,A=—2

2 1 0 1 2 1 0 1 210
A—MNI=|-4 -2 0 |=|-21 0 0 0 (=] 2 1(/0 10 3
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LEYHEK L3
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