
1
. HW Eee 1 . 5 Q 13

proof : field .

Weto poreif{ uv ,w }linearindependentim
then{uto ,utw ,0t0}linenindependent

Considen thequation:a(uto ) +b(u+r )+(otw ) =0whereabicor

By rearrangement , we have atu + (a+ c)r+ (btc ) w=

Since 9u, 0, w} linarhy independent , we have a+b = a+C= b+C=0

Besides
,
thecharacteristicof F

is not 2
,therefore 2= 141t0 and

the mutiplicative inverse of 2exists , ie. 合 EF

Sia=
(a+b ) +cat 0= 0 and b = C=o

2

which means {uto , utw , Otw3 lineanindependent
(E) We to poreif{uto ,utw ,Otw3 lineanindependentim

{uv, w} lineanindependenteny
→

Consider the quation : au tbot cw =o where a
,
b
, CEF

,

Ne can rewrite it as
a{ at0) t atc- butw t tc

-a
cotω) = 0(

{uto , utw , 0 tw3 lineamindependentine wehave
atb -c
Ʃ=

a+<= b+巡
= O

2

So a= a+ a
=0 andsimilarly b = c =0

which means { u
,

v
, 了linnindependent



2 .

direet sum
sec

.
1 . 6 θ34

⼀

ca) yexistence
-

of basis . we canchouse abasisqui
}

,

for w:
Then extendit to β= { ui} ,

↑
o {0j } "

,

a
basi 's for V .

let Bo = { y},
"

define Wz = span ( β2
)

Ne daim that V = W
.
④ W2

D VWE W
. NWI . , 雪Ai -aR ,bi -bM EFst

K

W=Ʃ aiui
,
=Ʃ bjvj

,

m

K m

0 = W- w -Then Ʃ aiui - Ʃbjg ⻓
「

Since
B

is a basisforV , thusit's lin .

ind
.

The has auniquesohitiondi=
y = 0tig

Therefore W=s and .w . nw . : 93
2) V= span c { u. -unv …

Nm} )

= spon ( { u. - Uk} ) + span ( {0… rm} )
= W

. + Wz

please show by yourself ,

( b) Ary struight line passing through the origin
other than the x-axisis a subspale W

2

stR= W .
④ Wz



3
.
direct productvs.divcet sum .

dineet sum : w. ws bethosubopues ofaer F .

V = W
. ④ W= if v= W

.
tWe and W. ^ W2= {03

dineetpreduet : w .
.

Wa
betwo veetor spues ,oner

F

⼀

N. X W2 = { Cw, wi→
I ☆ EW .. WTGW2 }

eg. Wi= Pi{ fI fis polyand degifian }overB

W. = MKXR oner R .

→

wixw . = {fim→ I SEW ,

Ew :} ,

Bi = { , x , x
2
,

, xr
} be bessforw

的 ∵…mlBr = { Ei
;

I 1 Eij≤ k }be basisfor wa
.

⼀ 1 ]0
letT EWI ,OEWI be the zeros

. jth

cdeck 9- }
.

" O SCo .E;
}
ijibasifor= xl ,

e= o

W .
4Wz

a span( β>=Wixws

⇒ Bo W. xWs , sO spaneB) c W. tWz

E FxEWiNWI . ≡fEUI nlmEW 2at x= ,m

l

≥ a0 … AnER at f :-x e

王 bu -bKGIR St m = 三bjjj=



thenx =( f , ☆ ) = di-al , j 剧(

⼆弄世 C x ⽐
,ijlabij

i⻔ = 1

⼆磊[ xe .
)t co; Dabij

ε span ( β )

. β 的0 L .I .

Consider

⽐ , 0 →) ( + 点 (
u , ⑤ ) = 0 εwixw的

⼀

ar
, bij EIR .

以⽐⻜, O )( ⼗点⼼, )( 0多

ie
点 aexl , 靠 ; )L =②ε wtwi

Then
Ʃ dexe : TE w,
li

⇒ ai = -
- ay=0

and
Ʃ bjEjO
7bj =0.



quotient space.

s
addition iswele-def
→ scalermultplicatn

is nelldef

Ca) wtNis a subspace ofvf

THen EEVTWie . IWEWst= 0+ W

o = -W EW Sine
W

is asubspacehus
L IF VEW .

ExEvtW
, aYEW St x= OtY

sina 0
. Y
EW and N is a subspece. .

B =NtYEW ie v+WCW

VxEW . x = v + x + (- 03

y = xtE-r) -WsineW is a subspace.
,

Ths 雪 YEW at x= VtY EvTW ie WCvtW

In oncdusion .

W= veW if VEW ,
thus otW '

s a subspace.



ib) proid y Poof . Luil

(c )
σ

f

vitW = v .itW .

then Viv' EW

V- -VIEWv.tW -vitw
,then

2

雪W
. WI EW .

st v
.
-vi =W .

Vz - ri = W 2

vi+v. 1( - cvitvi ) = W . tWZEW .

∴

v.+v23( +W = v.+ri) ( +W+ W) ( tvew) (
- =vi+ W) ( tu+WJ(

② v . tW = v.4 w ift r. -viGW

So a (v. -ri ) GW

av.
- avi EW ift ar , +W = avitw

a (v.+ W ) = ar . +W = av'+w = a (vitw )

ld ) cheek vso 1 - Vs 08

e .g .
VSOT .

a . C r
.
tW) + (Vz+w ) )

= a ( v.+vo+ W )

= a ( vi+v 2 ) t W = ,av . tari) tw

= eω )( tavtw)lav.+


