Homework 1O

Thursday, November 19, 2015 9:30 AM

D) W class, we saw ok e nonzero elgenvalues o AAT ace
e same as Phe nonzero eg)evwa\\u&s & ATA gust Hhe
sc'uwesop e nonzero sw\év\\w volues of A . 1 +lws provlem,
30\}\\\ celote the swtr}u\\o\r values of A 4o the e‘&ev\\lo\\w&s ot
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B s an (v 4n) 2 (an xn) ‘s&mme'\'r\‘c, WY 7\ X
CTherelore & 3 LAV\\-\-o\r]b o\\@d\r\o\\'\%ﬂ\b\e-)

I Ferms of Pre swnaloae valwes and lef- and (AN -
S\%\A\or vecrors o? A ) &\oecii(3+\:\e e{ﬁen\w\(ucg\ ande e'tc)(v\\md-o\f.s
o &.

Note: & has mrn eigenvalues | so doat foraet av&!
ke @ ank (S showld be \AQ\H'\A\ sr)ec\‘o\\ cases, buy Pee)
free o exper e W wmore witth Marlab unkil ow see e poé}e/n.
Comwands ke these M&S\'\-\' e el r-Pbt) :

m= 2;

n=3;

A = randni{m, n);

[U, 5, V] = swd(A) % <-- returns left singular vectors, singular values, right singular vectors

B = [zeros(m,m) A; A" zerosi{n,n)];
[W, D] = eig(B) % <-- returns eigenvectors, eigenvalues

- . )
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ace all 2O, ypesitive sewii- Aefnite § s eBev\Valmu oce

&\\ 20 ) ande ~\\‘/\o\e(zw\\-\—e/" oYherwise .

@ C\o\ssﬂ eac of e %\\0\0\\\&(5 MY TCes as ‘os'\’(\\/e, definite,
positive semidefinite, or wndefinire. ’l?us +o Ao \35 hand.
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- N s posihive semdefmite and a7 0, prove thak <A

s positive ceni-defnive.

- A ad & ae Y’crb'\\"\\& A%VV\'\—&QPM'\\-Q) prove Haody-

ATE is yesWive sewiidelnive .

(\‘h\g\': You) ?ro\oa\b\ﬂ want Yo wse aYnesretm Lrom class...)

~ Condude ok I-? A oand & ae Yvosi\ﬁve sew\i-&ep.vxﬂ-e)

Hen so are Hre matrices P A *'C\’r) &, for all pe Y_O)Q.
Mus the set of Vos‘\\-\ve semni-definite waodrices ol o yVen
domensgion is convex. This i Q)d-/eme,b Wportaunt M optimiration
"\’\/\CO% : vxowv\e\y_\, in sean-defnite programming.

© e defhvion GQ o yosifive semii-de hnire wmadrix con be
used fo defne . porha) order on Summerric worices.

Dd-’_m'\hom TFor ‘SQ{}MMQ\—?TQ WodTices /3¢ andk B 0{\' he same
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W AD s posihve somi-definite.

- Gwe an exaniple op HWo s
such Hhot vewther AR nor RS A These waodrices

melric makces A avdk &

e \V\wwxyo\rmﬂe; Hw&s o% W ois c0\|\€cx o YOH‘M‘ orolel‘.

b

& wot,

AaB

Aa?} &l
(\v\ other words A-B

s Yrue,

s false !

= Give an exm\/v\p\e G‘QJ@V\/\W\QJ"/\\C A andl B 0 +at

i positve semidefauite, buk A-- &

H’ﬂ\)’i You con use 252 wadrices. P@ wrownd

@) M Bnd an QX&W\QJ and, +hen Ty N &'\W\Y’\if;j
F o ondesland Wow t werks.

D I 1424, Hablk —?Amous\gs\/\moe&ﬂod’ Hhe Ooniverse s
ex‘»o\vx&i%, Syec\Q\U\\\&) he showed. & NQKS\/\\\/S \Weo
relanon€nip between the distamces of othe, dﬂ\\o\x‘\c& and.
e velocibes QWA Reom v -

Yere w the dota We used-

(HGC & Distance (x10"6 parsecs)
HA 0.032
HA 0.034

6822 0.214
598 0.263
221 0.275
224 0.275
5457 0.45
4736 0.5
5154 0.5
4449 0.63
4214 0.B
1031 0.9
3627 0.9
4826 0.9
5236 0.9
1068 1
5055 1.1
7331 1.1
4258 1.4
4151 1.7
4382 2
4472 2
44B6 2

. 4649 2

Radial wvelocity (km/sec)

170
290
130
70
185
220
200
290
270
200
300
a0
650
150
500
920
450
500
500
960
500
850
800
1080

Right ascension

NA
NA
(19, 44, 57.8)
{1, 33, 51.}
[0, 42, 41.9)
[0, 42, 44.3)
(14, 3, 12.5)

(12, 50, 52.6}
(13, 29, 52.4}
(12, 28, 11.!}
(12, 15, 39.2}
{9, 55, 33.2}
(11, 20, 15.1}
(12, 56, 43.9}
(13, 37, 0.8}
(2, 42, 40.8]
(13, 15, 49.3}
(22, 37, 4.3}
(12, 18, 57.5}
(12, 10, 32.7}
(12, 25, 24.2}

HA

(12, 30, 49.4}
(12, 43, 40.2}

Declination
NA
HNA

[-14, 48, 11}

{30, 39, 37}
{40, 51, 57}
(41, 16, B}
({54, 20, 533}
(41, 7, 9}
(47, 11, 41}

(44, 5, 33.4}

{36, 19, 41}
(69, 3, 55}
{12, 59, 22}
{21, 41, 0}

{-29, 51, 59

(0, 0, 48]
(42, 1, 473
(34, 24, 591
(47, 18, 14
(39, 24, 201
(18, 11, 27}
MA
(12, 23, 28]
(11, 33, 9}

hdjusted radial welocity |
170
290
&0
15
30
65
385
405
430
305
370
90
580
205
425
B30
585
740
610
1035
515
B850
BOO
1100

The SQCOV\& ('0\\MV\V\ 3\)& Yae a\\&\"‘*\V\Q& Yo eacn O\\MS R andl '\’\I\e, lasX
cduwin aQves fhe Ve\oé\*U\ awam Leovn s . (halle ac
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e dada n collumn T, WaF |\ have aﬂm%—eo\ fuese velocihes for +he
V\Ao‘l‘\(w\ cj} OWr S\AV\)
(D Run \ineor rearession ol AisYmce versws ve\oej\b fo R ¥he Lesk-
J(-‘:.ﬁi/\\S We. pf@mu Sure wour line qoes H\m\&\,\ (0,0 /!
@ Newd ron Waege re&res&\\a\r\ 4 \It\ow\% Jersws distance
m\:b does ¥ais «ive & differewt answe~ than -7
© Now use PCAQ*O And the Log *P\H‘W& ne .
Plot all three \tnes, and Fae dode, 0n one lo\LdeLOra\o\/\-
UQ\A\US (RS ?CA W 0ce awroxr‘\a\\’e -(-)cw aaa&%\l\s -\’\:\‘\s &0\-\1&
Huan eitner Waeor reavession 2
@ Some of Hrese dadw POk are mire precise han othhers .

For exawple | 4/\\&5 may Wowe Veen collected by dfferever
-&e\&scsshﬁs.

n c\ass) Ve SAW \'\oug 4o 6&\' e L-A\W\em\ov\o\\

smemceMS Por waini mizes
%“ 5;3 - ?sz(y“ >

e suma of e SO\QWQ& QisTauces from Yhe date poinks
o Hheir profecivive on . C’H/\Q aNSpX s Wwas to set 8
= SVO\V\E\:- o\e&g&\— e~\ro\\\;\e, e-Ve trors 0'? _Zxd X;,

Ex4end Pnis awdé»&\\s ‘o ShO® \»\ouoio éq—\' e v -dwml
s\A\;.SYo\ce, S -\’\/\OT\' WMINY N 2 es

2 Tz -RAT + 1R8]
@M\s Shuodton wowld arise \‘-g Acda point Xy ot wore precse
eon Phe ofhers )
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