Exercise (Week 9)
November 01, 2024

L % A T B LB F A H PR e vector space ¥ e— % basis.
(a) In R3,
S]:{(1,2,—1),(1,0,2),(2,1,1)}, Szz{(1,—3,—2),(—3,1,3),(—2,10,—2)}.

(b) In PZ(R)a
= {—2x2—2x—|— 1,x2 = 3x+2,6x> —x+ 1},

Sy={x*—2x—1,x* —2x+4,9x* — 18x+1}.
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2. £ A= 3 9 s | L #FFA gnullity ¥ BT N(A) g0- % basis.
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3. ¥ B ATH 2x3 F A ATA) 2 ih vector space ¥ fh— 1B subspace
V:{(“l @ “3) —ay +2by —3by + by = 2a; —ar — a3+ 3b; — 4b2+4b3:0}.
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(a) #FH3) V gr— & basis. (§1* null space 35 basis = %)
(b) #P MM, €V ® M;,M, % linearly independent.
(c) #H>x Mi,M, # 22,V ¢ ch— ¥ basis.

4. B3K V 5 vector space over R ¥ vy,...,v, €V o & 5T Wi,..., W, € Span(vl, sVn)
* % linearly independent ° &P Span(wy,...,w,) = Span(vy,...,v,) (GLZ & * 3|
n) TZFMP vy,...,v, » &_linearly independent °

5. 3K V % vector space over R ® v,vp,v3 €V % linearly independent. 4

Wi =a1vi+b1vy+c1v3, Wo = apvy +byvo + cov3, W3 = a3vy + b3va + ¢3v3,

ay ap as
HME A= by by bj
c1 ¢ C3
(a) P& LW +0Wr+x3w3 =0 dx,x,x3 F # & 78- B2 2 el ? (5
AR EFE F & vy,vo,v3 & linearly independent )
(b) #M wi,wp,w3 5 linearly independent % ¥ *&% A % invertible.
(c) #4R P { - iR > K vy,...,V, » linearly independent 4@ 4|
A K A ¥ wy,..., W, € Span(Vy,...,V,) 5 linearly independent - (JL & m
#\lu::f."/\ *"TIJJAF'KQ#\'“T\EPL" “_é_’_o)



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

(a) 3K uy,...,u, €U % linearly independent > wy,...,w, € W

% &_linearly in-
dependent ° & &= UNW = {0} > & wuy,...,uy,Wy,...,W, 5 linearly inde-
pendent.

(b) B3k up,...,u, €U 5 U - % basis> wy,...,.w, € W 5 W gh— ' basis °

AT ug,..., Wy, Wi,...,W, 5 linearly independent > P UNW = {0} -

(¢) B3k up,...,u, €U 5 U - % basis > wy,...,w, € W 5 W &1— % basis o
FHF oUWy, Wi, W, s U+ W = & basis 2 raeg UNW ={0} -

7. ‘V)%“Lr)a n bR > o354 over R e vector space M,. & Wy ={AeM,:A'=A},
={AeM, At——A},W3:{[a,J]€M aij = 0,Vi<j}.

(a) WA H Wi, Wo, W3 H1—- % basis 0 T ik j-'<T\VVl Wo, W3 HURAE o

(b) * - <44 FEAIT LT & o2 &2 linearly independent ehf: F (5 B¥
BB ER AL fE ) Y R g R (a) LR DWW
9 basis %% - 4= % % independent o fo # eI W, Wa 8 K3 - 4=
R Wy, W3 ehgk A3 e - 428 F %28 5 independent ° & 8 F = ,féﬁ_ﬁs)%?mgc
- 424 F ™ 5 independent?

(c) & week 8 i 48 3. A% constructive g ,‘é HEW T W+ Wo =M, %
Wi+W; = o @AY dimM, =n? 112 (b) EEED Wi+ Wa=Wi+W; =
My > = Ff’—};'g W2+W3 AT ARG 0chn }"”‘" = W AEA5 2 g0 vector space ©

8. B3k U,W % V ersubspace ° ¢ v dim(U+W)=dim(UNW)+1 -
(a) 3##f1* subspace 2 B AR Pl RFEP WCU & UCW ® dimU fr dimW
L 5 1o (Hnt :UNWCUCU+W)~

(b) BERUZLW £ vi,...,v, 5 UNW - % basise ¥ ¥ gueclU & ugW-
#M vy,...,v,,W & linearly independent » = F]p ZEM vi,....v,,Ww & U+W
- e ba81s o T iR L EATHEP (a) % o

(c) #B | 6]F % LdimU+W) =dimUNW)+2> et WEU * UZW -



