Math 121A HW?2

| Leckure Q2%

CyesX
Q V€ R defined s g(.xn’(zn %2 ) | o Xy 4 x-,,-()g
a\ Fuwd e loas._s Cor \/ (6\, ey & )
X3 s depeadent cn X, a-c Ya
Xz = =%, -
thvs, there are 7 deq of Lreedo Cw = 23
= 2 basis vecters ¢, e,

e et %=\, X, =0
2 X = - |
2 e (10,7«
€t Qet x, =0, X3 =\ linecrly l\,,de_]of,ﬂje,,,+
= X3 T~ shee g £ ce, Lr
9 e, ——(a,l,—\ﬁ c &R

e ‘—?—’1 =(1, 9, - )

= (o)LL)

lo) (Z,-1, ) = ag, + be, = a(l,O,’\} + \3(0, [, —l)
et a =72, solve for b

e (2,-V, ) = (20, -2) + b(o, | -1)
(0,-,1) = b (0, -
2 b=-|

V(Z,—\,«\) 2 j




2.) Led W=R% V2W He wap of J;,rge!v(a‘«rr) coo rebede )('3
(Agsw,;c Ve skl as defed Prc/\h'a.xsh/>
Lo, For Vo= (%, %Xz, %3) W Ve R Hes
VAW, waps o “‘A:CXU_Xz> W W=p2
|, CQueck & £ VoW s @

(Mo wmaf

QC+ v, = CX\ ) \/1 ) -X\-—Yl> é \/
Y, = (Xz y Y2 "‘X?—\/7,> 2V

Preo £+, = £(xr%g, yiryay % -Yi-¥2 = V2 )
» = (x,i-x';,) \/n*'Yz)

= ()‘l\ \/i> + CXZ) \/7—3
RN AN
S -? PPCSWS vecte  addide,
levr ¢ € R

thew  £(cv))

n

Flex, ey, -Cx, - )
(tx, (’Y‘B

iy = e F(v) -

gca‘&f‘ wu”-a’)(:’ca"')lcf.

Hos, £0VIW s o lwwer wep.

I

-~

=) -; Prcse/vés

2, Check o -FZ V> Wl ;mj&;‘-—:u(,

TAechve =) hfferet veckes vV wep to Affereat
veckers W W (0w¢—¥0’0~463
- Swce V= ECx\)sz,X—s)[ X, + Xz + X3 1-()%' X2 1'%
always depencleat oo ¥ and X7
= Thus, for all v, , v, 6-'\/,
Xy # X2 o v, £y,

(Xg ="><t"'7(3\)
v, ¥ VY, l‘-f'F



@ C Coamseedly, F(w): HL) & v, = v,
becerwse  the X3 value ot 1 d!foppeul W He
Lronstonmaten 18 -Cwlly conshreqmed loy X, a~d X,
ond  caunod ke o A lered sblues Lm Fle
Sawt X, ond Xy

~ Twas, ditferead veckem
dfferer] veekers o |/ =

cort

| a\ways vAupP ‘o
CovaW o aeckve

2, Chede & Fr VoW s Sw")'cw(w‘ué

SW)eo\-!ve = e rowge of \V covers ol Paf;%{‘o‘e.
\/a[u_es_ Mo (owl'ﬁ)

v = | )
WA anl'zﬂ(:;) & \/, WLU‘? Xy s

¢ R

X3 = _Xl' XZ

rEVVla.v\/H\/;cj (x‘ ) XIZB

¢ thus, whew X s deopped, +
cewn teke ou %Y velve /2,2
tso L VYW
(X5 X, ’(3) > (% X> mapS o all ”%2

=2 LIVaIW s S‘ur)'ed-s'vc

0 LVl wwst be on Jsowecplitis  gues bt

s W\neat; r\ﬁ)\é chve, ax Jd ¢ wr) Cehive

Whed 15 e Javesse ¢
fwd £ W V
given W = (%), %) &€ W= R *
5 2
wre to v = CKI)*Z; x3> é’ \/C i /
W""Ut Xy +’XZ .'}' )(J :'O =’) Xg =~ X X
()(. auwd X2 art pf\.Z;eJ\/éO/ L eatler :f“éa-l-,’o-,)



@ Thus, wverse 3
.F-‘

T WV
CXan> > (Xn Xz,-X|'Xz>

@ \V/ = %CX\,Xz,\(gB ‘ Xy %2 +X3 :Og (sume o5 [ﬂCLﬂCB

Ler W be e lve ceueradad by e veeter ([;2.3\)
2 W =8e(,23)% Lor ¢ e R

mapsS  V\ € \/ to closest Pa‘\,.*r o l/\/

¢+ Lo s cuse, W4(1,2,2) € W & a bass L~ He
s o L\\ALB

* The,, Mg Q&'\Aogana Pm)‘cc#m of some vecler v 6\/

onlp e 'S5 given by
R e



Slhondad  wmer Prm@.u,o-(-
O‘) SL‘W et Fuis 3 o Liveer P

|, Tresewes vecker cddiben 7

fet v,y €V

Clv+v2) =‘CV|*>‘:2>"'-’-" w = Mew oo VW ow
W oew We W W oW

= £(v.) + F(2)
Cs‘\,.a_', g_a,,pﬂc.rv' Mnes Prvd)wul- oUS‘L'\'\PW\'QS eSS aolo!.'-‘l”'f/’>

=) yesS, presewnes yeclo eddi e,

2. Preseves Scalor mulkiplicaben ¥
Jet c €R, v eV

QCC}_/§ = (,C«\_4>°Y.J l.f‘./ - C( i""f/ ‘L“/> - C’CC-\-/-\
we w woe &
e USh erhes ol SL&/‘ACJC’ 1A er
A ey prop i

= Y es, f)[‘eS'we-.S SCa(CJ— v wl ‘l'I'P (:‘ca ‘L‘llo—’l

* The orhwgowd Prvjcc-l-»‘w- 7C‘ Vaol/ {s e likecer e P

0 o

‘O) Whet 15 +le lbernel of -F?
Veer(£) = v 1a V sk §(yv) = Yo

l<
g
1}

IC
s

where  proyuv = VW = 0 2 (y,w\w = O

€
g
4
N
\< ||
it
IS

D (%%, %) e (1,2,2) = O
=) X|"’2x2 *3%3 = O



@ b) Thus, Mer(-€> = gé’(” Kz, X3)‘% s. t,

cont ’ ¥, + 2¥%y + 3)(3 =0 O | Aeg ok Q‘?edam
X, + X2 + X3 = (0 ) o

V
sb,oul(»' onl
Subokzet O -2 = X +2% = @, depead o-/:y l
(g =-Zx3 venalble
and

X‘ = —X'Z’)(_S = 2X3-’)(3 = )(3

—
—

P Moec(£) = §( x5, - 2xs, X3)¢

Oc M o wore 3&Aaa1 Sese)

[lwm = § L3 -2%, %) € v }

0> Let 3: W=V be e 01“"\4030%@‘ pmycnlfcw L Ll
other direchion

Jetr W e W (zaw Le any veckerm 1n W s e )

oand Jet gg.,!z% eV be o or*hagowa\ beasis
for vecter space vV

Thean 4le pr-l/btaﬁo.aal P(‘@jedﬁ'w of W oulp Plamg V

“5 6:\/&/’ by :
x | s T ——— "N"“'"—“'Nﬂ_ \‘N\\
= o w vl \
- V. = = | "L’u — 3 >
~ P .) ot z Ya ) 6C =
o o y“ " ul gz. Mz /

—————————

¢ Clna,(é L a(ld):PraJ'Vﬁ/ fFCS‘e/v(.S

Scale”~  vaul -‘1.{)“ Con 'l"lM j
Jet w,, v, € W aud ¢ ¢IR

cckr addibhen anet

—'\J"CW;> = CC\—"—’\“‘C\.{‘__)-L)OU o+ CC“‘—}!*CWZ)"‘!‘-LU

-2
U, o4 Yzpe Uy




= 63(‘-"-’!5 + Cﬁ( -‘A’z)

"—:) f)l"(se,/véj lo()h«' vec., a(ﬂoo,‘—f—vcz\ &»dal sceler u-u//.

s’ 6.’ WaV s a  luear wia P

- B —
diltie ——

40 e)) waps W >V > W
5(-¢(!)>wu{>¢ vV — W = \/

I%WM:U‘; 'H'\ky coen + nxQSSW'ly PCJ"’CtC)f' |
v )

lave/Ses C.'.o ﬁ(g(vj)) #+ o 3(5(5’3) = v
Fle o n'fj el vecke will ot be

becavse |
J(} Cian pf‘J’LaﬁoA.O‘ | /)f(/) ec,-.")‘(/\

prcsweo‘ wher yov
boce o e ongrel

\\ ()‘D\ 'wL;fJ‘C LCQCWS} + ¥

Subsperce,




Lec-k«re 8 [ 30

A e e e e —

(4)

o)

/2 B2, W = gubspace geaermbeel by 5(3“"'{(“23%
Gr veV le [vI=veWe V/w

@)

&s ) [(0)03] N [C(;Z):( \.”?ecapx»se
(1L2)-(0,0) = (1,2) € W, whih weans ey bott,
e M subspece W el mwst be 6«?0"““‘&*‘-'{": ‘

-

\ (v, ] =¥z + W= (o.) + W

‘/\_!El [‘(\10] * [C(),\\’} beceus e
(LY =(01) = (1,0) & W, As slkon, [(11)] o=

[60) \)] t‘é-suH- A Z 5.¢Pa/‘a ‘"& a,(:c‘blé L'\"f/S\ S0 e
MEEere eq”’Val&"Ce clesse s



@ Duel veckor space VA H-ow'(v' I‘R)
Let V= faxdrboxte cxrd | abicd € B
(F()lYMMJU\'S Wiy, Acarce, <3 )

m’) Thwe coeflclentys e, b, 6 and A are all unmeonshreaumed
aned a0t &c.pe,mo(c.n-¥ on ecclu othen

= 4 deg of (reedom

o (e =

o) V¥ Hom(V,R)
) \/ a5 wuy o\W“" w Vo some scaler v l@
.9 $oV =ﬂ%”
e VY= ?a%.#bx, ¥ Cxy* A xy k a b, d ER

LN ANG

T, oder to be o \nawzomarlo(m‘SM were every elesnt
'S W\aPP&’Q o fP», V* pavsd lhave He Scime nuwaber
01\: dﬁﬁ o ~Crcl€aQOw-" o5 \/, whilcb ,'W,P[,’//j

Ji (V) = e (V)

s/

C> Busie for V= gayg-rlox-’*»ox +d\"o, L, c, ol & [R

et £ (%) =]
£, 0%y ="7k2
L0 =%,
£y (¥ =%
tren g.ﬁ:‘(x\, L0y, £00), 40NE fpea el possilole
3'4 )&3 Polymowm'mks AV
A CaxPrerirCxt Co = O br ol x (LE

Cr=Cy = C, =Cp =0
-HWS, —E()‘},Lz()‘), 'P;()‘\), and -(\.,{()C> arC. I,!,,ec,r[y ,\,,dgpg«m’@ﬁ‘*"




@ r"(joas.‘s for V= §x% %7 %, \%]

Cont
1) Fud o besis for V7= Hon(V) 7))

}o"’ Fix) = 0'3'&1(7‘) + astC’LB oy ';26‘3 ¥ C{o-,C, (£

= Qg o F a;X ¥ aX + o

(emcowpassas all Palyuﬂm;'a[s /o V)

¢ Tu odes Yo WP \/ - IE\ weut a ng’#"&—, 3(?(‘%\,\/ - ‘»/
wel  extmets J'JS"’ He ccaler 'Cde‘F-Cv‘a'@n'.L leprr s
o3, Oz, A1y a~edl ap, f:é(-) eV |

° Suce al-\MCV*)"L{, need Y cucl, Lofehiems
0 (FUR)), veey QulFGY) b order b Lovan for Losis Lr V/°
(one for eecl coeﬁ:'a’&AB
+awus, delve:

l, 5,'. \/ - FR
6\(\:(%5) = Qo
Z' 32: \/—) m
32(FC")> = A,
3, 9zt V2[R
330—‘-6’»:0{2
L{o SH' V = ﬂZ\
8L’((F(>6)>=C13 ‘
Sor il F(x) =a3>(3+ cxtrax ta, € \/
gﬂ‘;/'"»%%z a@e ln\deafly ,\AACPQ.AJQ/\+ anrel SPO‘A ol | \/)z

v [besis B V7= 90,90, 90 90 |




(ALewivs BEVTEW  (Lechures 8/30 Y1)

@ Clam, | +2 +3+H + oo = - 1/17

Jet a,= 1,23, % = §IN¢
oo finnan = 0Q

N300

o0
Hows, Mnan # O = 7 o J.’Jeﬂaes by
- n=|

n=

Fle

ou\/w%wc& lest (o whwle genes a.n con oul

(omve/Ye b e Lulle nuvnber l"F-C- &J—:\S Cy = d)

1%

’

' ia\d =l-}'2 ""3 4—"1-‘*:04- '?‘—' "/[2 Sy ;',' V'MSLI—
n=y

diverse
(2) & 51 o

n=i v

v oL
becouse 'CU“"" D'F Z —l? v owlhie a\ways CCmWijES

n = i

for P>\ (by He Tubegrl fest)

=) Ghs
L Q an*\ - L l-(\ )ca\,qd‘_’j.’
) Su a2 e
| 4 am L?\ = a“/d’a
w31 " / \ ) ‘/\wade"’
\ , L=\=2"'

R&" QA = LY ) Qs Cn#—\)) n!
nt 7 - 7\
- AN (v\-\'\>,
0!
= \ | \
v\
H{"ﬂ X‘ ahn\r\
(¥a%al i 2 — \\ —J— -
WL A vg-:;okv\.\.\ O < |
Swee ;:‘; 6-‘—"‘—*-'-\’40 vhich X less twen |, Htn
(2] 0'“‘

ouveges a[oSplu.’r@[Z L,), He rebo  best (W{m'c/{/' I’MPI"/S'
nsl N = I‘&gulof‘ CM\/JQ&/I(&>

B
i




(2) o 5=

o\

Robo test say hab F fie

APP\7 He [obo Test agenn!
Qo y = " L ¢\ =) absolule Cowe/gence
/Q“M\ | \ = L e gl.?\ = divegent

= cd [7 N
L =\ =) Mcamclws -

‘ ,/14-\3
N e ri B T T A B S N,
»n oo Cm\)].wz N> e0 (m—\)-ﬂ
W v
B o L .0 < |
naDed V\2

’ = V'Q ’
‘v z ;\—T conveyes a‘os::l/ujf@“/ \07 He mbo lest
n=l '

Cwa‘ Hws  Comverges i 9&»://22’)

@ Let o = seguence & £\ e o = C«l)n

Show 2 G Z C—‘ s (owverment

A\Z w=l

Jet o= (AY/27
Tow He rebo  tesi,

Jor vl ' (—"‘\YM Arl A9
}é«» %‘“ 3.3 B U I T I )
-‘—C—:—\T v oo C_\)nzmw
7 |
= | A\l n = (D) _ _ -
S [ 2702 B [0 27|

vn—[

= M |-11] .
n- e Z m-—BOO( ) Z‘_ —t
<

= [ [, +tlew

V> co

b
He cedes b, Converges ak;otu-\'&ly




@ T He chsolute value of a senles cowvermes, T
o ongual ceres waust olso  cewverie, Nk s,

o

S\uce 2

n=|

1=
= 2 5\';‘ Converges, e,

A
2" o=l

%o: _27‘:_. must also Converge \0‘/ tre o J’GS‘S‘_
n=l

(here aa = §o0 LU L f s (GO 9 [ou) =6 1 10m )

@ 0*3 b\)\aa} s radivs O‘C CMVU”]M‘G_,?

DCL\A& e Souncheon ot e Lormn
B = § calxay = €0t lxed = Galx=e) ¢ oo
n=1

(oo & Toylor Sedes)
o Thew e berval of Coavergemce % te romge oF Gpc/cvlga
X values Lor which e cenes coaverges, cewtered zibos®

o pott
, Tie radiss of cowverence e He widin of duis Wieval!
i

Tulerv o of comvergeniC
( vy trunady Wit a\osolw%ry‘ CDAVCJ‘BGSB

" )

—— ; —0— >

Xo—R %o X0+?\I\- QMJPM'\A""S Cmay or Wty wot
cemt e CorverTe

Buckivs  of convergeace s R s b £(x)

Converges on Fle lakervel Ko =R

b) Does ——\""": l+><+¥2+—"’ = :Zoxq [m)l{/ -#;"0'” X;L"?

)"Y "

s fleck  reddivs A coavergeace,



@ APP\\/ roko fest!
S > fe-l- a. = X"

cor. O = Eﬂ X7

-h,.c_,\ ,[;M Aanx) - L - Xv‘\ = forn %
Do """:—‘ 4-»60\ e \ 2-’390\ l
For comergences  Jn —-*\ <

+\/VVS) ixw cwv@%es Om(y ‘ﬂd’ ‘){" < k
v =0

D —lexc |
S Thwe rwﬁ(us o-F comuu%&ue 5 Q - [

() zx = ]+)(—¥ Y2+"' :S VLO‘,' ‘L"\J-L LJJ"

| =¥
X # (, I9u+ m-\’tu- owly \M)lols "v‘ue  Ova —'-'L-g
wlervel | x|

(wé Can S€E N s CaSe Hoet 4’Le e«-&"pamr_‘; eSe
nomanclsive b/c Z D" =0 1o =1 o4

. oy 2
Z |7 (/Iearly J:’ue_rqes >
n=0

O Ga’ue«»' |+_J..;\J_l+,, §_L. Aiverg €S

n=)
[l}afmowic cenes ’]

DO&S l - -%- R u‘ 2(/)_ (,)\,ﬂ/ﬁb:jd

3 e

\_{f_g_, becouse b s an  altemadlagy cenes

of He Gonn f(—l)"“an (whese  an= 1)
ook sohisfies 4«: Fllowing condibeas!

mcﬂ¥

pegC

el



@ - l, An = —:-'— 'S cﬁec,rcas.l«i .Q,r all v > O
~

cont

e Lo

20 ,Q'IM Al = LM _\_ = 0 (Pa5c39~ Hre GU"Uqu LCS+>
N o ”

Tuus, ic.q)"“_}__ must converge 197 Fle
n=\ %]

allesatin

Cenes test

@a} é;v&n.' 7: S-er’al«t* hbe -C(‘Dw 60,0> 1o C|, \)

C\\\\ ngpmle '[ZOQX 3 zd(y
v/ A
(oY
T
¢ Yourvmetnre He  live ‘gcamlr,' ,@&f- % Xé’5> =z
y(t) =t
-Ccr 0 & £ <

tlea I = 46 Ll aqy-.: dt

S
e ffol**30‘7 "fzdﬂzohf =[5a+, -
7
0

0

b) et LY i re,olawo” 27 a cw\/eaﬂ e .
Com (0,0) + (1L1)7

Y NO, Fle Pr’w\?ws‘ resuld  wold  wot C(Ac.v;cje\
vocsuse He veckr Feld  Eluy) = (2,3)
‘¢  comcervahve  and  Huus pertin .\,,Aﬁp&,w/&,,f.
(aH ek wedbers s tHe eudponts of te ij,>




B)

cont

We con vm(:y het He Geld vlich He cune Y7
Frawvels fwvv‘-fjln Vs ccASe.r\/ava by laaf‘w"vc) ot s
Pal‘l—.‘a‘ du.'uaHue-S .
F=P7+Qf= 27+ 3]
3 2P _ 0= 2

Qy 2%
((amevva, -C-FS‘\*vordU‘ on o JM,‘“ D)

CoWS&o[uany| cur| (E> = Q

To ohec\’_ "*y Gallh\uj ll\»e, n\ﬂl—ecjﬂ‘«‘ WSSy e Cutveet
quarter - crele pedin!

PamMaHa¢i
('\'\\ X,(,'L') 2 |- c,as‘f: =) ’ AX = Sl\n’é’JT]j
yC'ﬂ: S Ay = cootdE
RD) ‘ for 0¢t ¢
e '

. /2 :
j?d% + 3y = jzsﬁn{,al{; y Zcostd &
4

T

= f( Zg.‘wé + \B(a‘:‘»{,) Jé
0

Z 2605{: 4—55.\6{,‘)‘

_%( ) st(’">+ 2605(03 5‘“‘(0\,

: \/SC‘M resuvlt as L.e-(-‘ohc



