Note 6 H/u) 'P*wbkm f(y{ 31“ AMJU\SE:

Show that the following are vector spaces (assuming scalars
come from a set §), and then answer questions that follow for each of them:
Setof all matrices on S, set of all polynomials on S, set of all sequences of
clements of S. (HINT: You can refer to this book for answers to most
questions in this homework.) How would you understand the concepts of
independence, span, basis, dimension and null space (chapter 2 of this book),
eigenvalues and eigenvectors (chapter 5), inner product and orthogonality
(chapter 6)? EXTRA: Now how about set of all random variables and set of
‘L all functions

LO-)L us Co‘\S\c‘ev ST(ACe <§ ﬁM&.\ficeS:

Shcee ‘S\\m Syp S\nme S oNe 50%\0“5

Swy e .$Vﬂ;l Sb a4 we (w\AQJ%C\
g s=R

Obyious Aot /K\.\s ‘e & Vecko ce
s)

(smnce mu'\\;»?\\'w%\.m A ate AeSined
F(g{ S\m‘fﬂ\'(\hﬁ )\G\Z S——-'-R X» \e'}: O3S CGI\S\AQ‘*ISOL
*\O;lvf\s %x -vm\’{iCes, m&/«ceé :\3 NovmnSs ot

v ijs A .\ﬁ “\C
:Q'E‘ N(’l] be & V@éw novvh\ sa-bsg% 3

vectox Tovin ATIOMS "



Bﬂ\s\.s /Fﬁf Vec'\os( ST:ace (6 ma"{\z‘w (me:)

~ ~—7 ‘.01
|o.0f\1o\..o a ("o
. 0O o - L

O - -
O +. .- 0] LO .« ~ O\ }
Ell EIL Em,\
N _
YN\ XN \:}\em W'\AQ,fQ,r\Am\ @ement,.
ot the 5j>ace :)S, e, Malnces
03 Gze ¥

n
T V%“;j/?%\s vetkof € ﬁzm/n
p-Zobiz |5y 8
.('J .a‘"m\ IS & Canonical

- - —(c[ﬂesen\'a‘\'\on o:(' 23




&o_,\cea \:j \ICC\'O‘I XY

as the 'ﬂ\dz)('v'rﬁ- Yoy 10

N(2)

wowat | o CIOM?\C, Al be

MH (:q o I > /
lYxXes echive oy W n \

\

B Nw=l 2



e J|Ax|) ST,
> \\A\\\.fsw nfgi\, <C

%30\t
Bux Cong A e an A=

/

*h ’Posl'\‘\m wnete "8 \

co\umd, \od 'k 5 Ao
C= Z \Giive\

-{0-0-)* o 6\

S

A

hen I\ =l & A, = € (Show A )

=% \\»\\ﬁmmz\a\ e N

&y sl S L
@% ISR AR PAL \

HA\\7,4 [awmm ack e,\'zmva\»\e j' A

- ma'L\p(. \

O 1:2\( 2 :\.\n?\?cw:\\afs\

(1)= (G

;\ Meo Mg U\\ W’Z\GL\

fr
A
] o)

?»ao



Pk o @ -
ey (Rl e Yrewn (KRR A < ] Al
LA O T ol

< TAG‘AA
AX) LAX) =% - "1' #
Agbc o syomdme & g @S > o

\
. o o) oy M o,
Jay speed JTTETR T b o Jopyt

Xy o5&
hagora 0 sk X
&%A\&s-t JA”*‘ ONY 4 r:miz«hlg 20k -
Aﬂ\ Wi = At ipouX 1><° % { |

Qa\‘) N <Xy € -- <M ) %mm\%g\s
Ll (s0ec Column® U

Fastne 4 let 2= o \Q%«h:e@\i“?r’\nz”‘ﬂ

hw AR = (Z”“"‘?E’“‘iﬁ) -
> gup (AR, -
“> %( O—W’—\f >\mdt A’r/)‘)
Norm balls and norm cones

norm: a function || - || that satisfies

e |[z]| > 0; ||z|| =0 if and only if z =0

o |tz = |t|||z| for t € R g \
o oyl < ol +lvl - (nangle inequa ‘LD

notation: || - || is general (unspecified) norm; || - ||symb is particular norm
norm ball with center z. and radiubs r x| |z — x| <r} \90)
e
\(‘\( S
P, R e

norm cone: {(z,t) | ||z <t} ,
0.5
Euclidean norm cone is called second-

order cone oL

norm balls and cones are convex
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http://www.math.ucsd.edu/~njw/Teaching/Math271C/Lecture_04.pdf
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