) Mot Y570
¢/223/21




e T made an email lish PJ
U)")\(\j YO\/\f Co\\S‘}m]Lelo\ e/v\of().

I(t\ Jse ’\’L\M+ "'—D WAGSS GN\QZl

%L\Q class.
75 yom vse & . Frerent eonat

et me Know 6N v/ add

L the M
e ‘H/)(ougzx\

=
N e don

® T@j%’)\f\j
CanNas. TL\EJ(‘Z o W\ e NO
class ON lesy day.
Tlf\e_ %’584’ v\)l\\ Ctppe,o\r- 0N c;a/\chAg
at  SaY b o.M and o\ STny
There gph ) neon on The 'l\‘o\zpm\(\j
dmﬂ EE)(: M oA ba — Tyes Neon
\!\th(\/\m 3r\/\m)( \/ Ow \Plc\c\@ Ahe
)(\me_ \/\/)(\d\ov\/ Ep(alo 2her Orf l/\6f3

Zoa\cL o SN

wr L e YOU. Ue
ob solutions,



Def: A freld F 1 '

. . s o set with pg 2
o \oiaary operutions denoted by 4

e Suda Yhat Yo Hllowiny me Hve.

and °

@ For every o,b & t, thae ercisT

Unigve olements Gt and. asb 10
have

a)bjcéf: we

(M—O:()Jr(/\;ox and G 1= 1-0=%
,@or o\ A [¥s F
c Thaore ex\'ds

@ Coe eurfty O
m%d’;cﬁ\—\-&:O,
L O\%’O)









EJS I

- S

k:@:§><+fuj \ X)Uéﬂi}
;{\:HDLJ 0=0+0x,

| _ 2 |
—?—’—:24’0)&) l+)\‘)°°'}

Lhe atedyers modulo T



Dewc;’ et T be G\R\C\‘CH, ij_
-

N yechor Space  pver C e o fet

\/ with T wo 0?‘3(0\’50/\8. The -P\“rd—

QA on ¢ dd Ben which Lo k28

*\’Wo e\eme(\'\’( \/l)\/z_ é,\( 01/\0L

\’Jroo\uces o UNtG Ve e/lemez\{’ \/‘+\/zé\(.

Th Spcon o ppecation 1% celled

S calan W\u\\ﬁp\CCo\’ﬁon) wh tch Fo 20

Y OLéF ou\o( one

ond prfody @
ol e~ aN € \

¢ Soameq Canlled o |
‘! G\(\dl 3: 1S
\\Q,cl ’H/\L S celloas

(



@ FOF e,\/dfj \/1)\/;/)\/3 é\/ we Pf?’

\(\O\\IQ \[\’\' (\IZ,‘\'\/BB — (\/\'\'\/L> '}' \/2

@ﬂw exASTe G0 e\e/v\e/\i O
N whes S+rw=w+0o=W
Lor o\ Wé\/

e ¥
Wt 2 7 Z=ar VP D\( X
- owe [ we B
g% r“w@“ EH*M 1 s Fom F
\A) —
@ For &V - ok
\;\)é, \[ \We haul



@ For o\l e F Pg

\/\)\/7/6\/ e \AOLUQI

O\(\]l +VL\ - Q\/\ TV,

@ Toc o\ a)béf\: p.ad weV

_ b
e hove  (axb)w = an T
.-———/_:/’I//f l/—/
- Haoct

, e
CU\\\QA : -
‘ \1 W And wi Ll ke wor { 7K
0% —










Exs Let F obe o Held, :
Let

V=F"= g(Xz)Xz)o-an> )XUX@'")K"EF}

VJhbw. V\Zil‘
=" o o vectr Space

uSing Tra following

16_/\

M <
[
-

Jgvec
OQCF“ﬁﬁoﬂg'

e+ L E - oand
Vo= () Qe !















(19 Let L le Hho molflicdre E
denhty ot T

Then,
1-Vv-= 1'(\/1)\/7’)'”) \/”>

p—t (1\/\)/’\'\/”)“") i\/ﬂB
@/f—%’ (\/t)\/l)"”) \/’\3:\/







@ We have Fheot P9
q

(arp)w= (tp) (Wile)or) o)
= (), (SR ey (28100

(} <O<l/‘), "—\3\");) DiWL“’lgWZ_},N) OLWH+F’MA)
[D(UU,)OZWZ).,.J o(l/\)/\)

(otb)C = + (gw
actloc b (v, We W)
VLQ)\O)CGF
(W W L Wa)
NN
e (@)~ oo 7
B gfaa@



X A

9

S
\/: ﬂ{ ¢ o vechsr Spoc
- =[S

ove ¢

- —
\OJQOO/OC)O ;

\/:CQ B

\/e,c)ror Y o

-



entiies fvom F T%(if\ one  Can

S lhow ‘H/\or" \/ 1<
Sp&ce, over ’: W Iherz \/e,d“f

odw\ﬂ*of\ «  dadpned &S

b © \”lm
G A e o t” o ban
Ot (Rozee- Rzn i 2\ D2z :
L RN
A i Az Lo o, 9z \0
/al\‘('\ol( Q[Z_'}\Olz a-;n+ [N
—_ 0\2\+\’)Z\ O\Q,‘Z‘Hozz, alr\ﬁ' \DZA
o a/V\r\“'b"V‘V\




(A[\A S Calan mu\ﬁplfgh Von LS 2\0\9
|2

d\@%r\ul o
0y Qi . Qin
Q2 O ° ° &%m
A o ;
0\mt QW‘L © amv\
D(Ql( O(le ‘ OLalV'\
—_ A&z, AL Az * 77 OAC}LY\
oL Ao ok Oipn 2 . oo Kamn
W heas
0 O O
— o O O
O — < ?.
QO o O

L Lk exo male






_

g 1
m MS‘,\,\ L‘(S 70

< |20/2




2 o liake 15 €
“OF{;‘(’{’ |/\u\l(5( y




cx: Let F=R o F=C. |2

Let nZ 0 be aa (’\""jef.

De Hne
PH(F) - §a¢,+a,x+alx2+ LA | A€ F}



ond  $calon MV['I-;PUCQ-HOA (S 9iven by | PI

3
oL (00, X 4 0, x")

= (MQJ4-(xan~+-w-y(dex”

NOLe/ IV\ P(\ (F)) “"‘/le_ Z€ (o VCL+DF
10X

3= 0+0x*t

Eﬂuﬂ(ﬁi
We de%‘,\& 6<44Jam“3 &S %l[a:\»s‘.

ok L= oLk a Xt ¥ o

Ou\cL 9: \oo‘\’\lﬂ\x'(( "\’\OV‘X'

\We é&(’i/\e Q:ﬁ \“‘[\’(l
QOZ\"OJ C(,':\O,J,“) O,\:\ﬂn



P3

EX‘- | ek F=R. 4
Consider
V=P, (R
:ga +a X+ a;__x&“‘ agx?f aqxr{ a*’é(R}

::2 5 T"'SX X) X) ‘}

7“ {9 S+Ox+0><+0><+0)<°’
0= o+ox+0x+0><+0?<

QXCAM'B\.L o% (AAA}(\j >, 3)

e xample o€ SC“\"\j;

-l/z<\_@><2-+><l’f):/



> »
R{ (ﬂi\ ¢ like K. S

.
|+ X~ X%—gx-% | )

(\ _16—?>




Theorems et V' be o vechr S,oqce@

—

Over & ‘('v“e\cl F

'__5 ~ N
@ The elemen + O 1C/om VZ) s umgve.
M. L . =
‘D'\C& \SJ ’HAQ/UL 1 € Oﬂ[j oNeée VCC‘)‘D(‘ O [N \/

Hack sabsbes 8+w_——w+ O=W for

o\l W e \/
@G{Ua,\ Wé\/) e element _
2 rom (0) where WHZEZ 7 +w =0

(S Unigue.
ER(’,UA\\ We weke Z2 S ’w]

F(oog; o
@S”?Pose 0‘)07’6\} whes -

/)
Biw=wt 0, =W %9(
| dnd O‘L

- p -
Gad Q,+ W = W+ U2 W o both
ZLCo

S\ \MG:\/. Q vectncs.




8= 3+3.= 0 :
| + 0O, ? O,
(N:W+OZ @l‘l'w::ws
ﬂ\JS/ 8“"5&‘
So -H!\QAQ, Caa ‘7& O/\Lj oneg Z€co \/@c,“\of.
@ Le% ux)é\/.
Suppose %uzzé\/ e ,zg@%
. () C¢
_ B o both
W+ 2, ZEk 9, ddih
ok Wt 2, = 2,8 W= O - l?ﬁrw

\/\I@, have W+ %|:8-
AdL 2o b bt Gides tv get

-

ZZ’\’(\’\H’ Zi> = 2+ 0



Thos, vsing asiocativity we have 2
(ZZer)qLZl = 2,




De? LC&’ V 108 o Vec( Space

olec o Ged E

\[\[Q (aj ‘\’\’\0\‘\’
\/\I \s o S\)\OS(MN—/Q

o &\ F W
\g O \/e,cfwf space

ame
ovec T USiag Hhe o »
o Hon and Se

o n VY

5o



ﬂ\eoremg Le/f[— \/ )DQ a Veche Space 0/52

BVer " teld et W be

n Subcek of V. .
\FI; n0d ‘W‘b’ﬁ

W ¢ « cubspace ok

~ nAa\hw\Q [’lekA\:
+'\/\(’_ %[\0"""‘3 ‘H/‘/ee . Yyow Lan o\c,+vau7

@ 86 \/\J 4 — just show W #

YWIES c_(oJe,cl

@ I‘C’ \N‘)WZGU\// w\cief +

Fhen W r W €W W 1S c[ofelak
ondgn Sca C(\j
W E

PevRE OF (D,0,Q)



Ef;_ | e} \/;(\7\3) =K.

g(o/) ), (&L iz, }

To W a Svbspoce S

T+ \S‘
Le)cf preve ™










Nole: Lok V be o vechs &
Spate OVes L
\/ has ot least Heese sUbSpaces -




Sy

\H\/\) Zl" ?qxes 0‘[: vector ;Pa&f Bﬁi

Dé{:f Lﬁ-\- \/ Le o vector Sspace
ver o beld B Led Ve, Va€V
LS




et \\ = (o)1)
l/(/\e/\) EESVAY ) oL, E (R}
Span (gv.}) ; %0« (O)\) \ oL, € “Zi
:-ECO)OZ ) \0( G[R}
S(JQ/\(?V&)
V =K
& >

Jt

2
\ | dases Yh'k‘ S e an \/:l—R



Ex: Lek V=5 F=k 7
| eb W= (10) W, = (o),

Then,
Span <§\N\)\,\JJ) = go((\/«),if oL, W, zo(\)olzé ]P}

_ io&(\,O)J—oQ(O)w [ "(‘)"("GYE}
RIPREEELL
2
_ K ﬁ@ei )
L
S, 16
({) S)oomy\et’\ \\;37/ CB,\)
)0,9 \,J\th\du;. —IT___,|
S - N
\ AW,
C%/l\:\éw,+\ s



-
MaH\ 4S 70 -

/1 /2

)







Tl!\& above ezﬁ\/\lw\"for\ S e,q/u\\/o\[c/\\- +
(Q)\a)’;(lc,——cz) nic




/% 0?6{‘0\5045 ’g\)r GZLUSSWA Q(QM‘u\akM& (99
— <

@ r\{\-\-3/\.6,\/\,CM\DQ ’\’V\/o fowS
faat

o NoA~ 2eco Conf§

oNne 7Touw +D

_ 2R +RR, L '\ °
— S| o —3 |"tbtea

LR SR [ |
P L




Syl Nk O 9@+
C\ = b—Co = b~ (ﬂp\gw\-%\o)

F\;: exo\mple)

(1,1)= '7:3;(2/\)*]?('(70



NS

\We. showed ot
\R = 3\00\1/\?(2/”/ (-,/ \)3

2o
Lo the B elemen 4 .
Then, OW = O e Al weV
proof: We hae Fles
Ow@ (0+0)w Ow + U
\We Kaow —(0W) o xists 10 V









S ook : B

@ Le,sflf <o N 15 a Subspace of /.

C .'::C,\—~O

c N, t Ca Vo
O\r\~‘rOVz+ +OV
./f'i o+ O+ .+ 0

— O.

2
o)
™
z



Thea,

Wl ‘{—\/\)Z: gl \/(’\' SZVL"’“.‘\’ SAVa
+7k4|\/| ‘\' *Z\/L—\'""l— 7‘(/1\/;’\

— (St £+ (St ) Yok oot (S 2DV,
o ’ i B —

@ \I\F |I\F [,\F

arsboy | Thus, Wwe € W, since
= (a+b)V S.rkiy Setkey ) Satka ef.







@ LE,J\’ W = {paa <€V‘)v4)“‘jvﬂi) IPI/?

et U be o svbspace of V
WL\USL \/l)\/pj.-.‘) \/I’\ e LL

(We Waat Y show Fhat & W.
| et X € W.

/
C’I)CZ)~"') C(\ €. F.

NINS
w i- .
— N 'C
Siﬂ(.& V|)\/2J~~-J\//\ Cu Qa C\(DMJ
\L (¢ & subSpace O‘G \/ we u ;.MTL'
calar
Kinow The™ CN CoVayery CaVa € B gy
now
W Y,
<,V L\IZ) v) C"l\/”é |§
gmcc (Y1) 0(\_ \/ we el
O ch \) 1§ @ CUbspucle o






DGQZ LG‘\‘ \/ be @ Y_edﬂr qu

\M 4 O eF
ex.\S'\'S C\) 2) ") ),
‘\’\f\a'\’ e Y\o‘\' 0\\\ zero/
Ny -
cuthh the G
\ ‘\’Cz\/?—+ T GV
C, Vi
















Exs Let V:PZUKB Pe?

nd. F: lR le"’
Le_\_ \/\)(:’. "%+ 2
_ G-x+&n
W o g?(a
_ Xt
Nz — CLQA+
hee W W3 \vnear !y Ciw;/\
e ') ‘ 'e_f\CLQ-/\
oC \\(\Qw‘\7 \CLQJP
Constda the e/q/\/m’ho — I
C V\)L’\’C’;wg B
Q,\/‘[\+ = )
c
M 2 X
This Yve &z c- X+ 2
CQ.?,JMXH'C”(Z B JrO><+O><
‘ 2x /) =
(X T
J,r oy (enJr +O







~\[2

O O




/D\JS "H\Q_ Uf\tj S-olk)')')\on +D (N
<, W +CuWo +Cz Ue = O Ci

/1/\\} .
s, W, W)Wz 82 |tneac Y | ndlegendant.
R _

Ay, F0VT
TL ths o Yhe 00l sol ‘u,\’}-}@

c V) I c, N ¥ - A c,Va -0
4hen  VoVe Na 0L | easly iodopende
T/fV Jlone O wnore colubon®
” coluhy o lo /e



“D/e& l,e\— \/ Lo & Vvector Spact
over o \C‘&\CL - P

Let Vi, Ve v, € V.

We  say Hhat V.)\/z)“,)\/,\

WCDrrv\ oA hasig %r \/ H:

(D) spae (E\/\)Vz)u.) \/,\ZL\ =\

(\ad @ \/t)\f;),.u\/n g l10@AT
ir\d.Q/p{r\OLQ/\’\‘.

[

P5
i



Thos, \j‘)\,')_ (V3]
@\f @ ch @/ \/\)\]z, L loas"g
\(':-\'de\/ef F:‘R @









@)
’71
.
o\Jrllﬁg .
ﬁm@ /

\




LO\S’\‘ Foe we talked about t?—
Whok o basis 1S

The next Lwo clastes we v U

\5(0\/6_ Some -x"r\e,o/@_(vxs obout Lases.

T\’\"—‘Vi"j‘,"’, et \/ Le o vectr
Q‘e(d -,

)\/,\} be o

Spack 0JeC o
et {%‘—;g\/\)\/z)'--
subcet ok V. ,

. L, \/ Ea




(4’—’3> S\lf)poga eue Y ve et
x e\ n e W(iTHA Ur\iel,uekﬂ
n e Frm x=C NV, tCNe ¥ + CaVn
WIS CLéF
We \/\’aﬂ’ 1y show +[/\°»+ B (5
o o AS\S Lor \.
Siace €YY Xé\/ LS ok the
Lrm x;c(\/\—% A CAVn
Je Enon Haot
\[ = S‘oo\r\(g\/\) )Vf\ )'_ SP““(\g
et

\/\IQ_ No
\/\)\/’b) y\/,\ onZ \(‘(\ )(\é\
gUPPoGL we \N&m‘\’ Jf‘b §okde, /
—>

C(\)\+ Cz_\lz-"‘“-"‘ C/\\//\ — O



We Know we have
> g
Oy & Ovyxeet OUa= O
achal a_SQUI\/WHOA w+h X—’:—S
’\"’l’\L O/\lj fO(U"\ﬁ\o/\
4
,\-c.gc’\— C./\Vn == O .

Bj our |
+hte MusT be
’b’ é\\/l+ C2 Ve

vy Vo W2 lineady

spans V-
=




‘_C'\IS Sb\o,d —H\(S expfeﬁ(‘an X Uz\\'q,ue, Lﬁi
Y

S()Ppog@ we O\\So I/\WL
x,cvu: "V, A Cp Vo (A=X)

/ /
’R)r Some C(,JCZ—)“‘) CA éF‘

Compih ny
- [
N=X-%X = (C ~-C, )V, ¥ (Cz, Ccﬂ— C,\/)\ln



\“0‘\‘0\%0,\ "F;f e next ’ﬂ,\cﬁa LE










P(oo‘gz We i(\A\UC'\' On ™ [—)'lr\e.’\'-\'-ogj &3—

eguorhoS

»)o\se_ c;luge,i SL)(-\{lofe N\:\.
Ay m= L

/

We ol¢o asSSume

Sue£;$e¥ 0;\€§ “M) QcSUMe Q“#'—O_
Wi thou oSt OV J __——

T foO‘("
s e StAMcp/'ib
m@\‘?\mwof\c in othen sitvetions
Then
I

(%) hetomeS -

L —

= — ta\ (&lLXL+ oesy a"‘xn)







Suepofe we have & S':Ss-l-em <>\<) li
ol ™ eguamoAs and N =

JnEn o AS with n>Mm >
TE o\l The a;: =0, +hen
ek X =XaTom T N
\ Ja{u\"oﬂ

ond W¢€ 961(

NO\/\) SuPpofe Som¢t Coe‘g
Ahe eguo oS anch

oy CSSImE ey + O

\fdv\"\a\o\ef (UAS
e K (% to
Se A = au>an)\~-) am) @

@U renvm\oer:/\j







The \ofi s etivns
K (AL' al\d:'\ AS X=9

; ; (#7F)
(P\m" OW\QT‘( A‘B“X:O




NOL,J \JSi/\j H/us SolUJ')'un (X2}=--/X¢\) @
"'\) Ué**) we dcan alSo  srelue
A.X=0 by set
I ~\ '3\‘ a N X:/)>
X, = - Q, (anz""“ (
\

(—\MCCM”{ AKLX: 7 _‘\_SO X =0 C{/\o( a(ﬁké]
’\"“' N N
(/\\“K\*\'anz

;% K= (x, Kz om0 Xal.

We e ALOX:O\’ZZ +hen

We olse Whave et

AR |
A f O
(Ak)
Thue We have 5 o0leds
A\"X:D . \/\ 0 (\DV\' Lﬁ"o"'
Az-?(:b \;\J\’\ {Jlm\ So
. v @



{m

-
it 4570
/15 /21




DGO(QMi L@'\’ \/ be « vechr pI
Spuce over o Leld B ]

LE’/‘\’ V‘)\(;)...)\fmé\/ de\e,re,
\/: SPan (i\/,)\/z)---) \/m73>~

LC’,’\' W\)\l\)z) )\J\Jné\[
I’G N 7 W\) +L\@V‘ Wh, Wz) .)Wn
(L re \l\\(\QO\Y‘ "j d-@PZ/\CLir\A’ -
P(oog: g\(\& Vi,V Ne Span \/
we ocan \/\/(‘\3{
W, ~ &\\\J\+al\\/L - aml\[m
= &lz_\[\’\' CAZ_'L\IL T a”‘?’\]m









CO(O\LO\/-‘\’]: Lﬁ'l‘ \/ \oe o Vet "
c | Y

5‘30\(;( gver I Q’\FQLA F:, SU(_)POSZ

b= 3V Ve




NOVJ w € §L\QV\) O\fb.

, [#9 5
\Ss O~ \OCLS\“S ‘@)r \/ we ”
\/.

103 Lhe Pren 19UsS

WERITN be a | eacly
5 vectrs.

’\’L\Q()re/v\) (3\
(LQ/M/V\M set

‘e a hasts,

BU%’ \%(
Y cet N \\‘nearb \'r\da,fenJQn‘l'



T]/\C’, P(e\/[O\JS Coco\la/j &\\owg Pfjé
UsS ’)"0 MQ\FQ_ +Hre Lollo vy g
CXCQ\'(\;%’\\D/\.

Deb: et V be 2 vedss

Spact over

\/\)@_ L ay '\'
\ |—(: H’ s A

d‘\N\Qv\g'{Of\%
(,o,\gig—\{r\j o

€. \eme_;/\'kg-
T \| he&s Cn r
LT vy Hhedt

Q,\QN\U\“

l——— —
Some w e 1R

d\'MFé\/) =N






















Math Y570
q/20/2




’heorem . et V be a vectol PY
Spaca_ oven G T ( |
S\)epow. d\m (\f n 7 O

_~

ﬂ\ﬁ/\ 'H'\& (‘\\)\lowmg onece +rue -
@Le’_\_ \/\)\‘Z)OO.ijé\(t
(o) LTF m7 N\ Fhea Vi,Vey - Ym
re \f(\car\y OLQ/PCncLQ/\'&‘.
(b> I’F‘ IY\4V\/ -Hr\en V))\[Z)’“)\/M
do V\.o{' §‘b0\(\ \/
CC-) jL‘F M N (l(\d V|) Z)"')Vm
S pan ‘\’\/\Z/\ Vi Veyo
ONZ 0\l§o l(ncur"j I/\oLQ,pez\dJ_(\Jf
nadh hence form & l e S\ S r V,
(C)\S I'(' W\:\/\ O.NL V\)VZJ'“j Vm
qe linearly \(\&Q,pend.an*F) +hen
\{‘)\IZ/ \/m SPG(\ \( O\Ad\



@LC\’ W be o subspace o \[
Thea W \S %’Affe-o‘\(mﬁ/\sfono\\
d din (W)= N

din (V)
mor\ec)defj \/\] :-\/ M(: and onl\_/)
L dim (W)= dim (V).
N \/

b




ECOO’QE \/\Je, \r\aue —H\(,L{- d.i(v\(\/):f\. (Pg
@ I,_e‘\’ \{\)\[2)-”) \IM é\/

=N UJC/ ky\ov\) '\_'(/LCA.
W\_H’\ N \/C_C.“'Q(S-

\/cc_'lVfS.

Siace d(m(\/)
\ e o bous 1S
Spo\r\nza( \9*9




T}'\Er\ 1g‘(‘nr\/\ oJvr p(e,\{io\)s (eSu\+§J PL?

Srace. M<K 0 (AI\CL Vi V2, Va,
S{JU\A \/J We \Nou\o( Ihave

Mok any sekt of N Jecters
MusY be \iacarly CLP_pe,\(M/\{‘.









TL\QQ/ Hiece exist
Py ?

Ci)Cayrey Cm,y Cmer S ]F
/
,h 2zt Co,

e Cm\/m + Cons

W hers
_—

not o\l egual
\/ = O

C_[ \{| * C’L\/L‘\— ’

I'P Cm+\:DJ —H/\ef\
—







L€¥V\]\oem§\9 f— ijq
Jbspac |
We Becd vl Show —\-[,\;,Uwv.‘
Q’)'(\{\fe—(limens?o/m\ and )

dim(W) &€ N~ i
TP W= 933, thea WIS
\ ar\C}\

(W)=0 <"~

f
QQCq_Je{_ .O‘G VCC’(W)I'J‘
fe \'F C)(,__"a o
K, =0 +hen c,=0 pecay™
—
+«,F 0 -



CO!\‘H(\\JC to MM \ectrs From W (leo
+ th cet svch thet  at
cacl Stase K the Vvects
\ ' ¢

?K\)XZ/"')XV-% ane \/




,Hl’\) 2~ ?’Ca)r\ lpj L
L(’,\— S loe_ CA %‘m\ccd— o@ —
\\,\(\Q(Af\‘j f(\cLQ/penieA{- yechre ’F"om\{

ol ek xeV with < &S,

o Lnearly dupendend

Thea SV S x4

QQ X € Spall (5)
el xe W —
X & fpa,\(go>'

LQ/\ \07 ‘H\Q Confﬁx/d‘f&n

¢ x¢éS-,
of So W howve Fhat Sauix}
'S liae dﬂzpé’ndj,,r/-‘ Co b
(So).

F(a), < £ Span

e 2
Thos) i xe W) Fhen >(€§p6m(§o)‘
S”/ \/\)55[)0\(\ (So)

Ad. _SQAD So

5N S.: \¢ & 11
S Thecis R W T

Ao (W = ko, £ N = dhim (V).



‘QOv)\NQ Qh&N -+Mu+’ kA) v
\(’Q C}\l(\l\(\/\)) din (\/) )P?ll

(=) TE V=W, the dion (V] = dlim(t)
dim (V1.

(@) MOW SJppose O{i/\/\(w _

ol show Fhat W= V.
Tl'\(n \/\) Ihas & loas\'S OL ﬂ’dlm(\/)

e\emm’rf, Cm\\ \F j%';iwuwz)‘..) [,u,\'g
SO/ \/\>-’—$PGM\C6> \/
B\ﬁ FG‘”’ \<CL)) Syt W; P

3 YR Set ok p

n \/(’.C"‘WT +’\/\o\+

e \l\(\emr[&j



Math 4570 |

q 22/ 2\




L jlncac TeansSrmations — HW SJ PO

DQJ%% Le’l" \/ and\ W be vector Spacé&s

over & Feld F let ’rl’\/_ﬁ\/\}
bLetweea ‘Hfl@/Vl \/\)&

be (N {:‘\)(\C.‘Hor\
-Hr\w\- T s

We have
0 Tl +V2)= T(v) + TQ:)

QO TN = o TV

v T -
(Vi “j’/’;—) 'TICC\/Z(;

VZ o — —> °
VAV S, T(V+v2) = T(v,)+T(V)
\QT(M.) = TV)

Lot

PGoth Someimes Suy Mat T
" Veche addtiva ad

Scalan v\/\ul"b'/h'cc\'l'foft

\(
Peeserves



\ID\A Can condtnse @ and @ P??

(At one cond 1 Hon <
)= £ Ty )+ o, T(V)

T(c%l\lﬁfoiz\/z
Gor all V\)\/Le\/ wad ol €T
-
\Nﬁ de_(%ne, -\/‘v\e_ Y\U\\S nck [or keme\)
L T b he /a
N(’\' = %Xé\{ \T(x\ - Ow’}
1 \fe_c:}%r 0‘(: \/\j




. 9
We Aejr\ine -\'\/\e (an9e (Or \N\oxgﬁ} 3

ok T b ke
()= § 0 | xe V]

CON\N\U\’E We  will Slhow

N(.ﬂ s @ SUbspace OPT
Y s & SubSpacs ot W

e



I'{: N(T> iS %ﬁik—diMer\S(oAa(
‘\’\l\@(\ W Cei\\ Ahe OUMQ/\Sion

of N(T) +he ﬁu\\”"j ok
&(\C)\ \/\HH{

aollity (T)

\C{(\H-e,—- ch(V\QY\Sfona\

L R(T) f
col\\ Ahe d\iN\QV\Sion




Exo Let T° Ri—> R” £9
be delined by T3 =(x,y) L&
\'\i W = \2 F=(R.

lew \=
rof eXO\N\p\l&)
T( TC)lo)’ (L, \\)
T( \/ L ) L"
T (s « | sneat "\’(0\/\8'&3(‘(\/\:‘\({0/\3 (R
/‘)(00%: | et \f‘,\/zé R and oL €
v, = (xz,Y Z;)
Then, ¢ = (xp40%) b Vo= (XY
(W)t Kl) |)%l)xbjﬂzjzz,€'m,
(D Then,
T<\]|+\/L)

(920t (x.,%22))
= T (K4 %, 9192, 2t 2.) 7









lP?S










Nolspace of T = P9 Il



{






rW\(/Hrl/\ 4570
\ U 2F /2




C

Teg’k 1 r\S on Monckaj {

—

7

O(_Jr lg Tesjr ﬂ_ Covers
Hw 1 oead HW <

No <lass on Test day.

\854’ fg done on CanVvas,

Teslr will apoear s Lam

on  Mondoy lo/1§ and
dréSapear (A‘t \Zp/\/\ woon 091
Tuesd lofla, Dunay Yoot
LHme peciod YO preke & 2.5
hioor Hime window

lede | Scan anD uPlooA You !

QNG WRrf Y\Z hrs he l-ed—/ 20 min

a8 SCa(\’_\, Caavas Ml hme Y ou
once. Ysa  0pen Hee test.

er-\—alce Hie



L opor @ y
W Pruckhce Jﬂkb(\‘\f] o st

[‘(\odu\e, ln case Yo

haven 't falkea o Jest
Le'(s:bl‘e_ -I—O

0N Canyas
(ee hot (T [
prn(oool G KoM

and Jplood YV <l

Tyt ok 1T needed.

Jhons.



(Hw 2 con Haved...) Uig

Ano\'\wr \Alaj ’\'b VY\t‘A‘@z 7N ll“/\(’_ar

’\"(MAS R)(N\O\Jﬁo« (S ]"ﬁ mo«\-mx
MU\‘\'{@\iLmHOA ﬁ

a—

Debs Lek [ be ”‘m“flifipm
LE\. A Le an ™MXN

(o \
Conbbrcients T~ < Bemaction

—\— ’\- 3 “0‘
\/\S Cann Cons (UcC 28 II/\CO\F
C

. F"—— T n
LA -




No\-e‘. LA aosue, 1S @ l{n'e_ﬁr
f\—{or\s{l\)r/\/\o«\'\'on \oeCO\VFC ‘

Cye F ank spel e

L(dx+ﬁ5>
A

g A(O(X"’E}ﬁ)
— A(dx)+A(@5>







Foc example ) £J
" n \rk —3»5;)(@ {ﬁ

LA (Z\L\ - (O | = 2;/

[(x)/;) (e ¥ (355 (21))




—H\&)FCM".I \_Q.\-— \/ o Wl e e @qﬁ_

Spax — let

Spaces 6w O Q{e\A |

T:\/’9\/\3 be @

\ \\r\eo\r ’\\'ﬁW\S {"\rmc&]’o/\.

\,65\- 5\/ Chad 8:,\) Le *‘he 2¢€r0

Ve trs s N andh ,\i;f r\espedmelj

The_(\) TL 5\/ \ = Ou)

(00% (H\,\) Pro\p\e’:\lj W‘CWRE‘Z

We aee hat Y W
RPN FamEdar)

T(O\,>: \<Ov+0v> ! cw
— (&/)*fr(&’)l i
B

—T/"\s \(r\Q.o\rJ . . '_
s, ﬂa‘V\:T(oVMT(oU o\
Add +he rdd i hue \AVerse

_T(B,) b beth sides — 3



LP;

o 9et Mot
UGG T+ T} T
O Qs

-

> C—Sw + T(Ou)

_J




I](\eore,rv\fi | e+ \| omd w be 1;9
Jectrs Spaces over & 'C‘\@[c\, F

led T2V W be o lineal
’1"{0\1\3’(“?/\’\0\’\_;04'

S &

J — W
PIST i i SRR
/X‘// J

A\ ()

AT (V ‘T0)




ookt et Oy and O be Uz

E’L\e_ 22 /o Ve oS otV and W
@ LC*IS S low 'H"o"k M(T) s
cybspace ot V. 14
| B -\[»\qe, Pfe,\l fooS ‘H'\ejre_/v\ 8 j
(A') ﬂ " ,)/\/\o\‘\’ T(D\/): L
we [N R € N(T)




v W

NLT)
F,X ] T ~ \

i
iy /t) J
)

( > LC‘\'5 Slhow N(T ' €

C loSed undon Ceolon vv\u\‘\‘

| et Z2E N (1) and oL E

Cince ZE€ N (T, we lKnow
'\’\f\m% T(%)’Ow-

Thos,

al

T(2)

T(oZ) = )
Z{AQQW/j 6 O



¥ W
~
NCT) -
- - | —.. Ou
L7 ° \ —
—

E‘j [/.\5) M

(,,)/ o nd [ i) we

. b NOTHE®

Su\OS(J(ACQ O’G \



(2) Let's show RCT) i =~
C oW A

Svbspace 0 2
RCCO\\\ RCT):?T(X) L Xé\/j
(l) BCCU\USc Ow: T( DVB
C & now

et w9 E R(T). ¢ i
T‘f\Er\ —\—\m@re r \/ | W
' ! SRR
€ x1SY CA)\o 6\/ - (+)
W\\-\/\ T((A):)( - o
T\I\JS/ L, — T 3 |
X4Y

X 4+ T ()T latb e =T 1.
\3:T(o\+\0) \——
nd ot eV we€ have

Since xAY=Tlath) &




OL%;OLT(C) .
9T(0(C)IL -
Cince LZ = (oic) LW here oic;é\f
e Know et LZ E R(T)
R(T)






(QO'P', S\/ °
‘P’Q’T ppose ViVayry VA€V und P
N2y, Vo Span \/. 5

LQ‘('S 5‘/\0\,\) (V\S)T(\/z\)"'j’r<\/’l\

§(>0\r\€ R(T) \/ \/\)
LC’\’ ﬂéRCT) G 1 [ R )

Tl’\ec\ Ihece e yAsts o e T E/)
=

o€\ where
gy= T
B&Cadge_ Q_é\/ C{AC)\ V’)\IL)"")\//‘
Span \/) we Know ‘H"“+
O = o()\/‘-\'olz\/z'\' Y- LaVa
ke oy F o € T
Thos,
4= Tl="1 (i Vot ot ola)
RS T(\/l)‘ro{J(\/LH--Hro(,,T(\/A)
problem |\ Se y €span (TN, T
sinee U
O e | 02 T(v), /T(\/,\) § pan R(%.



===

Math 4570
| Ol29/2]

5




See ’vlonotaj V\O‘\~C§
CA‘DD\)}‘ ’\‘QS'\_ j—

\

L —



R(‘Af\k_N\)\\'\“‘j T}\CO(QM P9
et \ and W be vectr spaces
over a teld E let 1 C \ 2 W

be o i near +f0\f\§\cbrma‘l’for\.
TF \| s Fnite dime/\sionab

—

Hen
O N(T) 1
G) R(T) 1
and @ dim(V)

%‘,\\k dime/\sfocwl\
Jﬁnh\-)e dimens Lono

_ dim (N(D)) +\d/im(ﬁ(ﬂ>
nllity (T

cank (T)




?(OO{:Z LC"‘ ﬂ:&-‘m (\/) P9
2

Bj moﬂAaﬂlf ‘\’L\eorem) N(T) 15 o

Tlr\\)g/ Since Vs %m\t ci\‘r\nengfo/\a[)
g

Thm fro

NCT) \'S ,GI“,\"\-Q Ci\\MCﬂg{O(\a\ c lasS

Algo/ b we set .= dim (NCT))
‘Qé Nn. (:Tkm —Ffbm clasg

+hen

Thus, Lhere existS & basis
z\l\)\fz).,.)\szj Foe N (7).

| et 5, tad Ouw be Fthe 2€70
(e s ’(:br \/ ood _a\/O-

N ole tlf\fd- T(EV): 0., oad
vo OwEK(T)

—H’lt P/00£



R9
Casel: Soppose R(T)=20,5 |4

Thea, T(x)= O., e =
Lor edery X e\. {f T '_9. 3,
ﬂ’\en} N(T)—\/ //S - )

S, dim (RCTN=0 aad Hﬂ\us RCT)
\ A




Case 22 Soppose R(T) 73 0.,

Tlf\e(\ in this Case RCT) Contuins

at IE&S\’ 0N Non- 2Xco \fec_‘h)f‘

o
S




/H/\o\‘\— \$ ‘{’X'\Cfe ex\s,)— ch

V., > Vira o Va ¢ \/ N(T)
in V but r\ojr
‘A NCT)
(Where
ﬁ g\/\ \]2) _)\/K ) \/k-+|)\(h+2,)"°°)&\§
— ‘ —
\oo\s\s Rr M(T) nok 10 N (T)
1S 2 ‘06\53 ‘F’Df \{
v W
— RCt) )
= Ve
YV, 0 I > O
N(T) . \ // W \
vgo—q//\
—— OT(\/MH)
\/\Ai-\" l >
Vk+z.' — —r:(\/bu-z—)
\ Vr:\ - J/ k&—r@fn)







B‘j O '\"’\eo’ﬁl\/\ '6”’“4 MOAJ ay, f?
Sl\(\Cﬂ_ %:‘?\/;JVZ_)H.-/\/M)\/VJ\.\),..J \//\‘}
Spans \/) we  Know Haat

et Tt T

T( \Iw\'\\j T( Vie+2 )J--o)—[—(\/n)j)
:gPO\(\( ’8,\,) —SN) > 00) O

W)
T(\f‘,,__l_'))T(\/v.n))oov J T(\/I\3§>
= Sean (E T(VM‘\;\/(VMZ\) .N)T(VAQ

Thos, \?,’ S pans (7).
| et’s now 5 how %/ S QA
0\(\\9 \'(\M/\penm\’ el

| ne









RCCo\\ﬁ SUPFoSQ ‘G A")B

PR

LB A
L)y = 4

and 0N

Q(\C)\ B ace SE'\'S-

\S

b o whe A

Then

d&-(:-.'«eCL lo‘j
pp )T

—)

A(\

I

S

—

B












Theorem” L
. Let V oand b
i/Piang, 0\:\ 0(; feld F Véu p?’ va::Lr\ + &2
XA - ) ‘ P '
(\/\QV\S\D/\O\] ond lgsf\/)\/ \/}
) Z/“’y A

(¢ o lasiy g

]
el Wi,Wey.yWa € W.
'}'\(—C/\/\_S‘Af/\/\okﬂlhkoﬂ

@Tl’\@fe e wiSt( O Jnig UL | Prees
TN W whee T(v, ) = W
/C:ljzj"‘,/y\




Q[H \[(\ea( ‘Hw\gf—wmajﬂrwd )oe;l—w@/t/.
\[ U\N\A\ W e Cﬁ/\ﬂ'\h/(:ktk 8¢ o

) alswe, That 15 WA EPRVEENFY
ié o\ Ll\(\({ov\ Hom&"@bﬂv\o;ﬁon) JC’{'

M;L:L(\//J Lor =L
ond Hom the Bomola e L 18
L(clvl+czvl+..,+ V)

A\




prooft  [pent 1) P9
(D et T he dafined by (), S
Thek 15/
/r(CN,+uu+cAVn): Cow, A o+ CaWn
boe oy CJCQF(
Letle Show T 15 @ I\ aconn ¢ ons s ramefing
b TV )= W Le ol £
%

Ld,Set.

e+ x,4eN o
Sine B 1% basis hr \//
CAN \/\Jﬁ\-‘{ X = é’_l\/l~[—«-~+€n\//\

ond Y = AN+ 1 ok Va Whas
QL)J\AQF' ﬂ&ﬂ/

'T<xx+g3>

T(o( (&)Y, &
T( (terddV e

W&

° +E(\\[(\) + g<d\l\/l+' " +d“\/")>

—_—

.+ Co(ﬁm\-cgd\/\\) \/,,\) _.

e



r7
n+§o\ﬂ>\/y\> Lé\
T((deﬁg&\?\/ﬁ"’i‘@(e gd >w
: e/\‘l_ N 2
EH(JE\{’gok/)WtJr“VI— (0(
_ o&e(\ L/‘)(\
oot
= D<6’,w| _‘,‘”‘\,gd(\wn
Jrgdtw\

< eo\V‘)f\\

+ (X(\Wﬂ)



— T(C\\{\'\’CL
::TCXB
So/ S:T DN \/.

ZAN Se, T 15 Mo vaigue (ke
Hopsh, with T(v) =Wz MR



@ T M\’\&ok by L*) f an P9
oS

i§0(v\o(p\/\{§m (WCWC r\%/:§wl)wt)“'/wﬁz
¢ o basiy e W

(q:"> SU{)POQJ, 12/ \rf O \OQS)—S _(\C w/
Le+/§ Show +L\o\‘l' Al M\Acd bﬁ C%)
\ § \”\ Mk OA’I'QJ o ad homer o {Sumcr,o\/:ffm

=12 Suppose T(x)ZT(tﬂ e
X)\Qé\/‘

SaMme

Stae P g &
X:C[\/\’\‘“-L‘\"C,’\\{/\

J;ur CJ(_)C,\;_ EF,
T(x)= T(9) by ek & 1) e

— oy w e Fdawa

ot o Va

0\(\3\ é = OL\YF)F

Since
STRVURE SRS CnWha
/\/CX\
Ccl—d,§W, Eall

@fj a$?umf’ﬁ0/\2 \21 1S c\{
O = C('__Ok\ = Cz—dz_‘_‘_--

T(Y)

So) -
cot (Cy\“d/\)wr\ = O

Ca. (nd. se?d, SO

. = cno—An



ondz ]t \We need T Shew Rit)=W.
C)\OCL l?: {V))\/Z)\ty \//Lz

Rer)=spaaly TO4 T “f)

\@\9 ~ PYEVILYS Fhm,
spans N, e know
So,

(1) = spen (T14) 50 TOWE)

‘;gPO\r\(gt/O;)m,/w,\%)




L;;?) Now £ vppose T s a:\/\—h)‘ ng_\

\g0morphism, e )=l and

Lot’s Shae BY 08 o Yeasi( her W.
Sinee T is  onty R(t)=W.

Thanhne,
W= R(T)=span (gT(\/.))u,T(\/ﬂ)D
= SpPan (gwl)m) W/\%)

W A
Cina T S |~ o OnﬂimTMde>
GJX.\SJVS Om& VS 1\\060&( C N
T =\« %r =g
o A l (\/\)]\ > - A Y



-l ) s -
gf(\cg_ \ ‘ 1< \1(\6(14/ T (O)w>:o\/, Lj
g“)

-

5,=T

=g, T )t
dl\/l_\—c-‘, +d/\\//\

|

(8,) = T(dw+ o+ dawn)
~
A da T ()

p——

- L,\&JES
Staw %tg\/w“‘)\/‘\g =

O\/\/\Ok 8\/// A Ve T Ve
- = O
We et d,= A= A
_ o cad. ret
Thus F/ o ltn.i0ds FET,
/ot td, on= 0w
se F o Wy ¥ e
’\/)"Q/v\ d,’—"—d'},:(”:d/\:d‘

S i%/ oo basic N W



l/ S o L{(\Qg\,\ %‘(ai\SA}fM 0}
“D) A

guppofe
VN LL;';)/-(\/,;) 'Rf A=l e,
/H/\U\)

L (e Vit CAVA )

—
e

C} L(\/I) {—(LL_}’C/\ L‘[UV\)

Cl ul—;f,_“ +C/\ M/],

)

/@

9



Mot 4570
Lo/4 /21 g

/




T witl fix thie eae
- 4___//
.

=op. SURE
SOM: THines Ty F0CYs o L‘/\:M TESTE)

“J {’({ Some Q\)\oSQ‘\' e o

® g‘r\ow:
S\J\OS(JO\CQ,, \/\)
o Finding @& Last$ e \V or ) ,
F\‘C\Ai!\j O\P\N\QI\S\'M\I O'Q V or .
¢ COMpd*%Hvo\\\j Seaz_ ) SSO
an\aLemt Lor {—\-(,J?
) Cy 5‘2.-\- S()b\(\ X \ ?
P_Esega X Ta \c‘nQo\c(j d!bp/l(\c;\.
bagis 2

N\ ‘ N
Ebw\) in\\/ \\/\M/“
o Lol o proofs i L.






| et o<()o<2_6f: aad. w,)wlew,g
We Wl\\ Show N '

-\

Fhat T F 0
T (o( L, A & V’z.) ﬁ—
- oL [ )'I‘D(LT (""&3

T (o _ %

Tll\e[\/ ‘\’L\D_/UL ex\g%
J, N2 €V e T (w,)=V, and

"‘(wz) A
By dok Sb invewe T(v)=w
G T(\{ )= W
W?‘(o( ot daW) = <°{sT(V'\+°L&T(\/M

_ 7 (T (Vi oLL\/L\?OkT.((W\

X
oZ\/"‘p_L J\T/I/

?i[\LQT V_:L
1S lhnear T(Kn X ‘@m Qa ‘ KG\/, ,r\\/erfe




Deb: Let Vomd W ke ;

\/@.Cf&:( Seace.c gover a —(:Te,[é F

d
@\/\j@ Saj —\'\’\0\"\' \/ nn
{somerp S e
(fr _\’h e)('igﬁ—y Ga \Somolf
| ece



7
N0~\r€‘- Tl’\(g def 1S we\l*%f\@k S

\07 ’Hr\e_ ’Fo\lowf/\j '(\—’ACA-'; +L\&+

(1) TF TN W is en S

oN\OrP\’HgM

ren LWV B
e
"SOMOTE\M\IV\;\/\) Yhen w;\j'
Thes ¢ B N s
T \/,_9\/\_) CAI\C}\ g‘ \/\:)
' N
@IJ} ore\"ism ) The LS M
\40'\’1"\ S oM . ‘_som‘”@ \
0% —_ \/,_9 1S %
Sol ¥ N
LN SN
=Y
W=
Thus 17 VYW and




Lc‘\‘ T R—%

d@%/\e_ck \Oy T(
\M*\'Q/\ oo

("/Q’>
2- (Y, s\= (2, uy)’ S, 210 = 2(\+5)<)

T % 5\ oww\@ ‘HMC\' \R and Pl(R
Gre S’h‘u < ’H,\( fame, ﬂ@ e[(MC(\'[‘S
Ore- jusy f\o’\‘&'l'ﬁcl diffeuntls.




\ eorecn . (Cor\yHuc.)ﬁ/\j lff\@a\(‘ ’)fal\Sé‘v/mc\'\iu\S
when V' o< Q\‘f\\\ﬂf—df(\/\e/\ﬁonqw

T:N2>W

LeA’ \/ 0(.(\OL W be vector Spac,eﬁ f;l):
Y F S\J oSe \/

P s FPand -H,\o(\‘

(S %\f\\\-&’ Ok\‘Me ASYO aal
E;E\/\)\/Z)'°u \/f\z‘g {_S Cn

\o & 1S ’(\‘or \/




t 1 o hoJl.

Pac
“‘(-O\AS ’)Dbrr*\a\*\"\ on)

'\g Q. \{(\.ea\f

picle
\"J\: L(V\B) Wao = L(\[z_\)... ) Wa ™ L(\f,\)

0\(\3\ +\r\e/\ “\'[’\Q ‘(\ﬁrM\J\c\




¢ 9



and = K g (D Yo
/ o o linear TYansTOImME
| edls melse 5

Slep 2 \?QC\M o B 9oes
ST

?\C\’\f _ \O _ })> = W,

\ KO) A — W2

T(?)z (Lf)
T(%)= (%) =7

L— cheSs

ut ANy ve
Can € VieCE












There 1

\$
( b(\\v dae LWay +o ko P9
Z

+L\:5 \{(\Qoxf Arfans%rmg\ﬁ—,“on
Nod Ahic b5 deacrbed i Monckays

The r(eas o s oS ’P\)]IOU\)JT

W@o(?l\/\.

Sugeoge We hove NV & (RZ,

fﬂf\@r\ :<0i;) s a)loe@‘
e ﬂéec;\




fﬂ(\ug %’L\e Or\\j “f\@m ""(aﬂS‘F\)r/VlCt‘Hon g
T R PR)  wheer

T(‘O)::\ ande T(?)?-)C

b the ’RFMU\M T(&):O\ng
' \ J Y
e — \P(R)
(RZ (') “\ T . \l
oo,, >

(N \ ) | I 'S \ \
' ‘3 \‘ C/b\ \ \ [

/\\AUS/ T 15 en [ oe? ?(\R>



E | et’s consider e vedhr (P_ﬁ_
Spaces \/ R ond W= M (R)

4 V=R
Pick the sl—amkwlé\ oasts D )
Whick VS P~ i( ( >>(;)’<‘?>]
Lexr/c Create L( ﬁz z(\R)
e Ketion f((‘)) ’TTr (12)
v e o

(L | >0 (19) |
TU’(> <<‘> ()
&

0




’n'\é ’F\)YMU\O\ "FM' SV & (\/\EG\f ’,‘(O\/\g‘['\prmo\'h'bn

—




T)/\e,
+he
orem ’(:Y\
Monola
3 el
v

s?fc F Z(”S(
(ilﬂ

2
w(—\-—> S(W\(\ (?" ) =
' I\ be oA

: d




/ -
% 15 (Rcs\'\}o\\lﬂ ot lin. ind- P;

—

‘OCCG\US'Q O\ SO\\J"}{D‘\

QG—VVW\’SIM
> \ 0 © v/ °°
) ‘>+C2(0\)’\'Cq(‘\>“(ou/

iéomoce\/ﬁgm,
I'g \[\)V\ \rJo‘lA'ch '{'77) k',O\/\ CoJ [Cj Cl/\OvJ
Fhaet dim (N(T) = by S0l

ot bt d ‘=>+CL> — (O O)
o O

el
wm(R(T1)=

By conk-nulliTy s‘% dco\ Re
cx;m(“ﬁ):Mm(u(Tl)erim(K(T)) = i;mﬁ
“ ‘ \, o AV O-



/D\Coremi L€+ \/ o nd N be g

of\a\\ \/(’—c/’\“( Spo\c_es over

L e -dimensy
e f‘ic\cl F
We have ot \/ = W s
Gk on\3 s ki (V) =d im <\/\J)
Sz(oo\C%
(\/) = dim (\/\f)

(4‘2\3 SUF(’@SQ dim



CQ(\?'\'YUC'\' "\'L\L \i/\eo\/ "“(f’\f\g‘(:b('MO\’h.Of\ Pc)
T‘\{—a\,\) g){\le/\ QS @o“aus: i

(A derans




(c’/’\?) SVP(’95Q \f and W ace fﬁ

\FSOW\DCP\/\{(_.
Tlf\'\g '\ RS "\'\\efe_ ﬁx'\§¥£ ouN
iSON\Mp\/\'\sm T:\/-————}\/\J
So/ T < @ 'f(\C’_o\( ’{’YMAS'CU/MG.‘(\WM
+[/\0\“’ IS I’l O\AJ or\”“'D.
2, HW, beewse T |
W ¢ Know + t N<T>:§O\/}.
W =R(T
@C_CUL\JSQ. T f )
S onto T \
we Know 36—5(&
e(t)=W
g\j J\'\'\c f(M\\L" B \\ J
nul\iiy Yheo el
ym(y) = dimd )) + A W(R(T))
_ aim( 10 1) 4+ din (W



COLO,HW:L: Le"' \/ be o 5 ade - ol jmensivnal | €9
Jechs Space Uvta o Led B TF T

din(V)=n, then W=

Ef_’_‘i". USL 'HAL PFCViuug 1 heorem onde 1lle
Fock Hnat i (F)=n=dimQ

So, NES 7

[Iﬂeoj bus\S ‘('\'Df \/ S %V\)\/Z)"'_)V/\} "
F

T]/\u\'\' \Q) Cl
Ca
T(C\\/\&CL\/ﬁ.., + C,\\/,\) =1 2

' ~ n
\'S  awn lSomoff[AfYM betuesn \/OLGA\F'






[ Mabh Y570 \
AT




NOJ{,‘L T Fred Hw 1 t 1(c]

3

Rcc«\ TCS'\’ _/L \5 Mm\o(c«3 lo/lg

SOZ— \O/L‘ noles Fgl ‘(:D( Some
'H/\it\js ‘\‘\) fw(.us on.




-
HN L‘ TOP\'(, P9
ﬂc Mﬂ\’('(l')( OQ o \f(\e_o\( T('o\m' %(Mm&io%ti

-

pegé LC+ \l LL o —(:{r\(-k—o[((we.nsfoau\

Soppose Vi




D&Q: Le\’ \( LQ 78 \/CC.‘\‘W Space
0JLl & Leld F wth @a
ochqu_A basis = EV')VZ) ..)\/,\] .

\:Xl the Coor dinertesS

and co\\
‘Q X w\JrL\ respec,\— +o F)

( '\'L\e/ Loarcf\u\a\{{ Ve cine o X

PI
2



Cxs Let V=R, F=R. %
COI\Sic)\E( (2!_))(“\)

You can check Haek (2{),(7‘) L
\Er\eo\r‘y Tr\cLe_per\d..o./\‘\.
Si(\(_e_ L ‘\’Wo |theac lj YAMCAM

i :A;M([KZ)SZ




This »wma
(L( (2(: ( CL)

Whidh becomes

c, - cz

()= (3434







ek -
2. QA cenN
= ey e ho ‘\'L\a‘\'
B [:l, 4%, LT EFX show %
\(e.c.dw(:r
CM\s\ del ) O,::A l‘,.\Q.Ince
y= 2" %°F 2 % 1im (R(R) =3
ey M3
Lé’)r’} ‘(:H\A E\'lﬁ \/bc Lasts
We WNeed o solue
C,(\ x+xz)

2~><+3£ :
\ 'L T T
\//5 Courcli(\a\\-bs

w i rh res‘a_ec.{' {0 P



This becomes | P9 8
2-x43x"= (eraat )|+ (atg) x

T T - Tj Fo %

So Wﬁsg\—/—ﬂ /Il,\‘-s )(\
Cl’\-cz"'cg_’ &— alresdy
C %37 reduces
3=
We 9ef
CS; g—""(
_¢,=-\175=
C ::"'l 3 q)—2= 3
Ca: )—C,= 3~ 2’(-4) :
l
(\ )(-\-XL)
2 -%x4+ox =



De?i et T:V2W be o [Pgi

\{r\ea\r *\'“(O\AS'P‘MMG\‘HOA Le,al'\,Jee/\ fl’\/\/o
%nk—&imeag(oaml \fec,hf (P&Ce.f gver o
S‘({Clé F L—C‘\' E: E\/‘)VZ)'“) V/\:]
»C 77X O(A.Q/\LOL \oagig '{'\*vr \/ anotw
\et \6 Le @e o daad \oon 1€ ’ltbr i
The pnotr# \
’ \ voe | [T
RAN (SO G, | | U ﬂj
w—/ TN L
Cobim e thor o e
( V vl
S CCA\\&A -Hae_ ' T
fespeckt T P anch S | :

j:"? \/: W o ads FZK) "H'\zn we
Jost we 1R ET]F inSteed o LT If




- - ' £id "('(I\.L cooriii}l’“&i&c\s‘?fﬁ)r
foc V= \Rl out pok (A FRIMS W= R%



rI
L

Le_\—fs (:\‘AA“ ’
3
[ng/ - ‘:L,}y

[ \/? ) \/\J;\RZ




— ‘ | N
=
plug boass for ke oviped 1o —\—Er?_ms
V=R inh L of basis for W=k
Tlr\\g Lc< mReS
b -

RS N O §o\dt tlece
\ __3

_ 2 o\
a'?:)C— 2 )






MatH. YS F0
lo/13(2




Math 4570 - Fall 2021 - Test 1

e You can only use your mind to take this exam. No help from any sources or people.
No books, no notes, no online, etc.

e Use blank paper (like printer paper) if you have it please.
e On the first page of your exam, before any of your solutions, put these three things:

(a) Your name.
(b) The time period that you chose.

(c¢) Copy this statement and then sign your signature after it:

”Everything on this test is my own work. I did not use any sources or
talk to anyone about this exam.” your signature

e After your name and the above statement with signature, start putting your solutions
to the problems. Please put them in order. That is, first problem 1, then problem 2,
etc. You can put each one on its own page.

e Please scan your test using a scanner (such as a free one on your phone) and put it
into one pdf document with your problems in order.

e To get a clean scan, make sure there is plenty of light, the phone is held flat directly
above the paper, and the paper is placed on a flat object such as the floor or a table.

e Please upload your answer to canvas.

The problems are on the next page.

T\"iﬁ 1S the cover paje ‘PW

Test L oa Monday 1

- week.
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