
sec 2-5 Q 13

Given basis β

.changeof oondmotiressinvatiheForamy busis β ,

书 imvetible .
雪

B'basis for v .st.OForang ?
⑧

I - 1 corresyondeve botmeen besis pand invatible Q .

. β 的 L .I.

Consider aixit … t an - Xn = 0

O ⼆ 焉 ajj = 系 5 室号 xi= 营系 Qjaj)(xi

simea
β

i 的busi 5
.L

. I .号 Qgg =0 i =… .
x

fe Q- a =0 = r )(
Sime Qinvertible ,

8

:a . = : an : o . β L .
I

. B ' CU .dimlu ) = n = 1BlThus
β i 的busis

凹(; =了.() :蹈:



ca) . Let To be thezew lransformation from uto w
.

Then TOCxS = 0 VxESCU ,

so To E So

. V T, TE ES
0

.
VCEF

cT, t[ )( ( x ) = C- T, (x ) + Ecx ) = C - 0 t 0 =0 VxES

So CT, + E ε S
0

Thus So is a subspae of ICv, w )

cb) VTESO .TCX )= OVXES

sinceS ,CS 2. ,

T(x )= 0FXES, CSz

Thus T S-ie scs

Cc ) . since V. CU.
tV
2 ,

ECUTVZ

Byb) we havevitv
.

) "cu ,0andUtV
)

" cu

ThenVitvilcvinVI

. VTENVI ThenTLX7 =OFXEV. U VI

Then for any YE V.
tU
2 ,

there existxGV . ,2tz

such that y= x, txz

Then Tly ) = τ(x ) +T(xr) =0+ 0 = 0

Thus Ei+r)OT ie. vonv: c v
.
ev
.)
0



Sec
.

2 . 6 Q②

T = V→ W T* : W*→V *

la) ⇒ suppose T is onto

FWGW . 雪 Or9 .t. T (0 ) = w

rga ST = T
*

ig) =0 totv
-

=og(r)eNcT*)

since Touto . twEW g( ω ) =gCT ) =0 Hence g = o

That mems NLT*) = {0} , 30 T* i 的H

Ell if T is ot onto .thenRCDPper w

习 nonzeo gotW
*
s-t golw) = 0 V WERT) Le goT=o

aWEW | RCT) s-t , go (20
')#o

T
* (g) = gT =gTt g0T = geg.T = T

*

(geg. )

but gw' ) igeg. (w ' )o gtgeg 。

Hence T
*
is not 1

.

< b) ⇒
-

suppose T
*
is onto

.

FfEV* agEW
*

st. ,T*(g) =f → gr=f
-

fx 1 = gTcx ) = gCO ) =0FfEVENCT)wehave
1

x=0 .
thet meams ND:{ 0 }, HeneeT isThen



let B be a busi 's for V .

T i 的 IH .s 0T(B ) 的 L
.

I

EtenelT (P )tE TUBU 8 a basis for W .

T
*
: W
*
→ V*

g 1→ goT

of EV* , define g Ew
*

{ wfoTHcn) ET(β)

.

gcw) =
0 WE γ

Then
w=T (2)

←τ (β
)

T
*
(g )( 0 ) = goT(r ) =foToT (r ) = fcr) VoE β

0 T
*
g)
= f . T

*
is onto


