l Question :

If Ax=b Rzs no sokesion , we Can fhdm least Squares solusions X :zf AXx=b0) by
Soluing Ax =P, where P is the projection oj‘ b onto the Columnsface CA).
However, imn Pmc-bl‘ce this & hot an e:ﬁeeﬁue wag to do So. Instecod , wWe Can

j""” a new linear system A'AX = A'b (), ond a Solution OJC (2) aives us c

least Squares Sojusion z‘;f €.

%‘ How Can we proye O Solution tr-(z) IS a least Sjuores solution zft:)?
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72"  Solution :

If we assume thas AB =P, Zis the least Spuores Sonttion of €13,
w= olumnspace (A),
W'= the vector Space L w

then b-pe€ w

In fart, we Can we prove thet W™= nuilspace (A7),
6%)

and hence, AT Cb-p> =0
3 ATCb-AX)=D
3 ATL = ATAX, nhich is, AAX = ATd

Hence, a Solution tr—(n) IS a least sjuares solution g}cc/).

So, the rest working i abous Aow t0 Show (x).

@ nuuspace (A™) E W°

We ossume 7% € nuispace (AT) = ATx=o0. M
T
] $ I . % ] O
We assume A=(a G --- Q) DA = a; (nhere 0 IS a vector),
. T
a “
o "% o)
al-x | = ©
Qn-% 0

(vhere 0 iS & number).
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2L A, i=1.2, ---,n

X% L SpoanTQ:, @z, --- @ny = Columnspace (A)

X & ( Columnspace (AY) ™" = W+

ReGY, 6 is an a:bwmrg vector in hulispace (A7),

L

nhuispae (AT) E W

® w* = hulispace ( A') .

a;"x=ap i"‘-’l: ‘zl"')n g <al|'., XJ> =0 » ':=l:-2, -, N

Assume vge wh, = 5.1_ W = Columnspace (A) =span fau, ---, anl

3 3-1- Qi, i=1,2, .-,n.

> <az; g > :aa i,=lao?.;"'an'-

a’
” V)
=( 4 |-4=[ o = A:'-yzo
d} 0 > Y € nusspocs CAT)

SWte nulispace ( AT) .

From @ cnd ®, W= nullspace (A).



