Exercise (Week 14)
December 06, 2024

1. B A€ Myx, & rank(A) =n. £ P # 7 #F2 3] Col(A) ci e, H-91* AA

Fom PRI B AT (3R RPRA) B T At

(a) & weCol(A), B Pw=w. (Hint: w=Ax for some x € R")
(b) % ve€Col(A)*, B] Pv=0. (Hint: v € N(B) for some matrix B. what’s B?)
. % & R3 41* dot product *f= &1 inner product space. 4

W={(x,yz) eR :x—2y4+z=0}.
PSR G A S R R WO e
(a) 45 41 W - & basis, I ] * pt & basis F3]4EL A & 17 Col(A) =W.
(b) 41* (a) # “TIFH A BTHW P EL GER-ELIMNER).
(c) 45 4y Wt e— & basis, ¥ 4] * p* %2 basis ¥ 5|4 B & % Col(B) =W+,
(d) 1% (c) # “r @ B BT H W i aerd, & 3T H W Pt
. Bk A ¢ column vectors = 3 & & B L
wi=(1,3,1,1),wa = (1,1,1,1),w3 = (—1,5,2,2)

! ram-Schmidt % dot product 2. = ¥ ## 3| orthonormal basis uj,uy,u3. 4 4&
| * G Schmidt #% dot duct 2. F ¥ ¥ 3] orth 1b £ 4
"L Q 5 column vectors &= & + & F 5 up,up,u3.
(a) #FHFIEL R 21EF A=0R (;ﬁ‘ﬁ;’& R % upper triangular matrix) » & T
A 1 QR decomposition e
(b) #F4I* A 1 QR decomposition & T 4 Col(A) ek B e -

P EE AP % pnormal equations 12 2 QR decomposition J- inconsistent system £
least squares solution o % Jg 5 = & 4%

x +y —z = 4
3x +y +5z = -1
x 4y +2z =

x 4y 42z = 1

(a) #ptmiz 2 2o B A Ax=Db #E'Ea;53;8 ¥ B T H normal equations.

(b) 41* normal equations F & * 42 % ¢ least squares solution 12 2 H error vector
(7 b —Projcey(4)(b) ) .

(c) F1* + - 32 (b) #7i¥ % Col(A) ek F24eL 01 i = 42 % ¢ error vector.

(d) §1* QR decomposition B T ¥ normal equations % % 3= fg ke > ¥ %
= 47 ke o0 R 2 A7 % 0 least squares solution.



