Exercise (Week 13)
December 01, 2023

. % & V % finite dimensional inner product space.

(a) B3k W 5 V thsubspace, P £ vEW, Bl ouc Wt & (v,u) #0.
(b) 3K W,W, i V &1subspace, % F

(Wi +Wo)t =Wi-nwss, Wi+ Wit = (Wi nwy)L.
(vR— 2 % V % finite dimensional B ?)

. B AE Myxn © rank(A) =n. 4 P 45748 5] Col(A) sk §imrt. #7117 AA" 4
7 P I R B (7 fQ FHEMEL) BT A

a) & we Col(A), | Pw=w. (Hint: w=Ax for some x € R")
% veCol(A)L, p| Pv=0. (Hint: v € N(B) for some matrix B. what’s B?)

" 41* dot product #7= 7 inner product space. £ W i V & subspace.
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(a) @ ¥t E R vERY, T wcWWwWeW!: @@ v=w+w. #5P v & W 3§
SWE VAW P sw.

(b) B Py, Pyr # 5 5% W 4o W eng foaet. P Py =1, — Py (THEP F
VER" Rl (I, —Py)v 7 v & W adi ).

. % & R} 41* dot product *f= &1 inner product space. 4
W={(x,y,2) eR :x—2y+z=0}.
MR G R R W il e
H 4 W - & basis, T’f | # gt e basis #F FlAEE A 2 (7 Col(A) =W.
fI* (a) # THESABTHW i PEl GFR-e Ll LAk R).
L eh- % basis, T‘} | # pb %8 basis {7 F]4E'E B it ¥ Col(B) =W+,

(d) F1% (c) # @ B BTH W el 2 41% - 35 (b) % 87T
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" A & column vectors ¥ %= 1 & &5 &
Wl:(1737151)7 (1717171> (_17572’2)

f1* Gram-Schmidt % dot product 2. F ¥ {¥ | orthonormal basis uj,u,u3. 4 &%
Q 7 column vectors /€ = I + & B & uj,up,u3.

(a) @43 PI4EL R # ¥ A= QR (5#:2 R 5 upper triangular matrix) » * 8T A
e QR decomposition o

(b) #F41* A e QR decomposition B T % Col(A) s F &L o



