
τ]β= T
= *: π ]

p
=^

u
= :

a][
T and U ane s

. D

share same ergenvectors .

but
eagen ,

vahes
.

τ( β .
) =λ , β , U ( β .

) = 2. β

see 5 . 2 Q17 .

Ca ) Tand d . aze
s .

D

王 B basisf 和
v .stπ Ip

'and了
s

are diagond .

{
τ。 = ƩFI[ β=[ ) β 。[]踏 = “π

00: = [正) “π “ 哔 …… …

cb) 雪 invertible QstQYAQandQlBQarediagmal .

Q = [ q ,

… qu ] qiGF " β : = { q qu} basis for F
"

8 = { ei - en} standard orrdendhesis for F
"

.

{⿏
。

= I了 [ ⑤ i [ ☆Q *AQ diag叫[

TiIvII
⼆

at 0- cs iyul



…See 52 Q 18

ca) T and U are S
. D

.

a B basis for V . at
.

I] p and e了
p are diagonal .

{ TU (0 ) = T ( av) = α T (0 ) = Qx v

UT (2 ) = U ( x2 ) =λ U (2 ) = λ 2 2

Thut i 的TUagreeswithUTonbasis
β .

so TU = UT

cb) A and B are s
.

D .

I invertible Q st QTAQandQtBQarediagoned .

AB = QQ
"

AQQ
"

BQQ
"

= Q …a[ ]
…[ ] Q

"

= Q ^
:

a.]
…[] θ+

= Q Q BQ Q
+
AQ Q

-
1

⼆ BA



See
.

Q155. 4

Reakthe Cayley -Hamilton Thm :

T : V → V linear
.

then fTCτ) = T。

Claim :

AEMnenCF) . fA (t) = fiact) then fA (A) = Onon

proof ;

Conaider LA : F
"

→ Fn

⻛ > Ax

let B be the stondand orderedbasisfor
F

"

,thenL]B
=A

Thenfa (la ) =fualLa ) =
T

CH Thm

Ʃ0 fACA ) = FAL [] β= Onen



see 5-4 Q 16
.

( a) ( t) = x - x .1 " … Cx - ak
) "

k Ʃn=dinty

T- inv . W C V

Twfiulf,

fTw = x- x
. )( " … x -xk)

(
mk mj≤njo

cb) Fray WCV {0} ε W ,
TCW) cW

fT splits ⇒
a

fiwspits.

IxGF st fTwlx ) = 0ie det β-x) =0

TTI
β
- ⼊ IK singuler ⇒

aGFstEIP-
xI
] Ca =oThen = 问

β= { w - w}let w = Qiw . t … t QRWK
.

GW

w[ Jp =athen

T[ ]
β

-]β
=
λ .wpie T (w) =λ ow



sec 5
.4 Q2O

V i的 T- cylic subspace of itself
7≡ vGV.sit V =spanc { 0 , T 10 )

,Tio ) … }'

pf . UT =TU

sina U = V→ V
. ,

U (vo ) E V = panc {v 。 ,
T (0。) , …} )

S0 UW 句 = ao v 0 + a , T (o0 ) + - t akt Tlv .fonconea 0- ak-1
let g (t ) = ao + a , t + … - + ak- rtky

we show thet U =g (τ
)

whichis equinatent toshow U ( T
'
(u
. ) ) = g (T) CTic0, )

vj ≥ o

j =0 . U (00 ) = g (T) (0 。
)

-

> 0 U ( Ti (0 )) = U 0 T 。 Ti
- 1
( 0

。
)

了

1 .

= TUTiH。 。 ( v 0 )

=
T
σ
u (r

.

)

= T
5
g τ) (v 0)。

= gG) 。 Ticu 0 )

= g (T) ( Ti (v 0 ) )

U agrees with g (T) on { w 0
, T (v 0) ,

… }

So u = g (T
)



Sec 5 - 4 Q 27

( a ) i计 v+ W = v+ W

Men v - 0
' EW

since W is F- inv . T (ω) - τω' ) = T(0-0 ' )EW

0T ω)+ W = T ( r') tW

i -e T ( v+W ) = T (v' tw )

( b )

( c) VVEV .

{ nT
(0 ) = Y (T (

n) ) = T(ω) +W

Ty (ω ) = T ( y (n) = T ( v+W ) =τ (ω )+ W


