Exercise (Week 9)
November 03, 2023

1. £ V % vector space ¥ U,W 5 H subspace.

(a) #F up,...,u, €U 5 linearly independent » wy,...,w, € W = &_linearly inde-
pendent o = &= UNW ={0} > &M uy,...,u,,wWy,...,W, 5 linearly independent.

(b) B3k uy,...,u, €U 5 U - % basis* wy,...,w, € W 5 W - ‘8 basis o ¢©
fTug,..., Uy, Wi,...,W, & linearly independent > Z#p UNW = {0} -

(¢) B3k uy,...,u, €U 5 U - %2 basis > wy,...,w, €W 5 W eh— % basis - &

Moug,... Uy, W, , W, » U+W - 28 basis FrrEE UNW={0}-

2. FJRETF n FER 24752 over R 0 vector space My,. £ Wy ={AeM,:A'=A},
WQZ{AEMniAtZ—A}, W3={[a,'j] EMnZa,’jZO,ViS]}.
(a) WA w A W Wh, W3 fh- B basis o T ik pt A W, Who,Ws iR e

(b) F- R HAFAPT 0 A 1i ? linearly independent e+ 5 (F
THVEPAED: GHE) o B gﬁmp«z\:’uﬂg (a) Ji"ﬁle W2
=g ba81s T - 4217 % independent o F RGP W, W3 dhi KT - 420 1Y
2 Wy, W3 méﬁ&‘*{ fe— A= 8T % 22 5 independent o B s F = WA K AR b -
Az #_Z @ 5 independent?

(¢) & Week 7 % 42 3. i * constructive 17 Jz HEP W AW, =M, M E
Wi4+Ws =M, - #F1* dimM, =n> 1 %2 (b) ch% % #P Wi+ Wo =W +W3=M, >

v

TEP W+Ws 59 HERS 0hn R "ib'L'r%aVéT’?vector space °
3. B3X U,W % V hsubspace o ¢ % dim(U+W)=dim(UNW)+1 -
(a) # 1 * subspace 2 BB hbf FEP WCU & UCW * dimU fv dimW
Ea 1o(Hint:UngUgU+W)

(b) B UZW > £ vi,...,vy & UNW - % basis o J’ﬁ@ ueuU L ugW o %
M ov,...,Vy,W & hnearly 1ndependent vu FIPREER vV, Woa U4W -
& basis o ik £ ATHEM (a) EE o

(c) 34536+ % & dim(U +W) =dim(UNW)+2> e WEU = UZW «

4. ¥ g7 B ) AT EA 2 hlic § 38 38 9735 2 i vector space P (R). £
S={2x —3x+ 1,x* +4x—2,—8x> + 12x — 4,x> + 37x — 17,-3x> — 5x + 8}

x 2 v Span(S). (Hint: ¥ #- P(R) a4 § & R ehm £ o 6lde 202 —3x+1 F &

(2,-3,1).)

(a) #4537 S - B subset 752 V - % basis.

(b) ##-S ¥ Heh 2 B (a) ® 71 &1 basis #7 linear combination.

(c) 3P V £F 55 P(R).



5. ¥ BTF 2x3 F A& 4735 69 vector space ¥ - B subspace
v:{ @ @ a3):al—a2+2b1—3b2+b3:2a1—a2—a3+3b1—4b2—|—4b3:0}.
01 0 21
1 0)’M2_<1 0 o)'
(a) 3#35 7| V eh- % basis.

(b) P M| ,M, €V ® M;,M, % linearly independent.
() #* M,M, ¢ 25V ? ch- % basis.

2 1 1 1
-1 -1 2 1
—4 — 3 2

6. ¥ R ¢ ch B vy = 1 |, v= 1 |, vs=]| -2 | ,wu= 1| =2
2 —1 1
-2 -1 -1 -1
3 2 -1 2

V= Span(V17V27V37V4)‘
(a) #B51)EL A 1T V=Col(Ad), ¥ # A i 2 echelon form I P heie & gt 45 1
V én- % basis.
(b) #457]4EL B ¢ ¥ V =Row(B), ¥ # B i* 2 reduced echelon form # P! 4o i@
&35 3]V a— & basis.

(c) & 7 *T4| basis #7538 (2 F 17 )L JAvR— B 5 basis en™ 20 1 ? pE P -
basis B = ¥ — % basis st e & .



