Homework =

Thursday, October 29, 2015 9:30 AM

N _g,\—c OF counese,, Lee\ free to e, MoX\a\, //V\Oc\*\f\tmo\h‘co\ when
o\horoym‘(»\*e) Lo Aw&‘ﬁs s\ow &QU\( wory

D@ Show that the best least-squares fit to a set of measurements yy, ...,y by a horizontal
line (a constant function y = C) is their average

c_ Vit tm
m

@ Show that the slope of the line that passes through the origin in ®? and
comes closest in the least squares sense to passing through the points

{(331-,.311): (332592): ceey (xmyn)} is given by m = Zz :v@yﬁ/Z@ $z2

2) An economist hypothesizes that the change (in dollars) in the price of a
loaf of bread is primarily a linear combination of the change in the price
of a bushel of wheat and the change in the minimum wage. That is, if B
is the change in bread prices, W is the change in wheat prices, and M
is the change in the minimum wage, then B = aW + 8M. Suppose that
for three consecutive years the change in bread prices, wheat prices, and
the minimum wage are as shown below.

Year 1 Year 2 Year 3

B +$1 +31 +81

w +$1 +82 0%

M +8$1 0% —$1

Use the theory of least squares to estimate the change in the price of
bread in Year 4 if wheat prices and the minimum wage each fall by $1.

Lo s Yhe RE valuwe for P by

5) For A € R™*™ and b € R™, prove that xo is a least squares solution
for Ax = b if and only if x5 is part of a solution to the larger system

(Imxm A\ (x1) (DY
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A.T On X1 X2 B 0 .
b\) Find the projection of b onto the column space of A:

1 1
A={1 -1, b
2 4

I
~] N =

Split b into p+¢q, with p in the column space and g perpendicular to that space.
Which of the four subspaces contains g?

RN, RO, NCA e N(AT)

5) Find the best straight-line fit (least squares) to the measurements

b=4 at t=-2, b=3 at r=-1,
b=1 at =0, b=0 at r=2.

Then find the projection of b = (4,3,1,0) onto the column space of

)
Lo |1 -1
1 0
12|

a) F*\A»‘\'\/\e, \vesk \eo/z;*-sc‘uoms ercoc rwa\oc\& bo e
four poinks (0,0, (1,8),(5,8), (4,20).
(Now answer sownd mmimize thhe sammed. aqvm&

error v the o concdinatas)  ([(Jwa s Yhe RS valwe

OQV &ov\r by?

=l'> \s (A\Qﬂ— = BN o\\woiﬁs Yrue for \osem&oimveraes’?

No! Give o counlerexanple .
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?) Okuns \\\auis“) in econsmics | stades Hhor Hhe
annia) c\/iv%_a (n gross Aomeshic produck (&DP)
show\d relode to Phe oww\\m\\ df\%ﬁ w e
U\V\QN\\O\OAW\M*’ e yia an ec(\)OL'\'\dv\

AG = L -c- Al

AN
chrongg w GDP anenpagment cate

| \awve m\o\oo\de& o dayasers 3\\13 US &DP
Srouo\’\/\ roes and uw\uV\\o\ng\ew\' coyes, You. con
reade e nvo Mot ab ) he csvreadO)
Lonchon.
“rd Yae \eaust ~$qUONGS Yesy yaluwes Lor om&,c,_
Ploy Phe dode o\u\ok\(y)ur‘ besy - fi+ lne.
EX‘P\N‘\ \or‘\dixs vk M weans (one or fuao swéremces)_

Note: The dode oNes e ovnemny lcafjw\en* rodes. You\) >
weed. Yo CO\N\YU\'\'C "\’\/\e, dﬁw N uweMP\O\\ﬁW\m—\' royes .

9]) Lexr XA Ye on wirn ceo\ vv\o\—\'f\xJ Wi ‘s\v&u\\ar-vo\\v\c o(eCON\YUb'\)ﬁOV\
(=0 A= Zﬂz dv

@ Give s\v\kciv\\w {Nwe o\ecorvxy ssvvons fo -

AN N ATA .
CP“”\‘\"' M\A\*\\eg E‘r-)\)o&'id\/\ &) %_‘.5 s 4+ronspose andk
sirv\se\'\%. Then C'}w.sh‘ﬂ uo\/\& 50\\\'\0\\% on SVD.)]

@ Kks\% WOW" awisaer Yo pock @, andk recox\\iiw) ‘\’\Aoéf e

conk o a mokrix is the vumber of nenzero 5\‘,\®U\\o~f yolnes,
prove Faat

= cank (AAD = rank (A) = (\am\cCAT}Av>

e R(AY=R (AN
- N(R) =N (A™X)

/"\;‘r\\':/mere oare oo cﬁ Vs&&s 03(2 K)ro\n\r\_;) e Jast +wo \

P U AN A AN . 1__ _ _D

EE 441 Page 3



Har: There are ok of NS of proving the Jast fwo
stadements. Man\e Troy expressin RTA) in Yerms of
Yhe \e-P—\’ S\Q)\\O( vecrors of A (e G Ved—ors> , ande
Hon do Yre same for AAT.

Now aasume thod m=n andk A s mverhble .
W Yerms of the condirion number K of A whak
s e condition wuwdser op ATAC

G'.WC *_ S\V&\A\of ’\IO\\U\G o\eCON\? sSH o .POr Hhe

(anen)*Cm +n)  wmodrrix

_ /0 A>
GW—'« Wha 15 B applied to (B,¥)eR"™? )
Hod abouwr & applich 4o (X, D) RN 2
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