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Friday, January 17, 2020

We koo that « Inear map (: B = can be (e presented 6{7 an
mon matrn with real Coefpraod. In pm'nqler, g ) le precerded éj
malie A 'ULMIL
F(Wl: ’/A_TVZ

mudbcplicat e

of wmatie and Column vedw
We can oske f o SNenewr Mmap [ V— W, wheve. V' cad W are
w/a{\w*;pa-w) rver E, i ascoudded with o malm, Te o «, hew do
we  wind ersband He p-«-pp{ud’ A G«ow that « 5 a vedw of a 7%6%17

Vi <pate V) 7
iacaﬂ, ‘d«wcl: (Q,n lmﬂ.o o Kd‘uml bﬂ-;as cq[lw( ‘ﬁL. G‘F%J»Mo( 44&‘5

Bos iﬁ(,e,_,, -ty 2‘43
fl:(; we oewm a du@@f&‘l’ !m.s.'g /B‘: AT N ¢ o:[f Rn, evcv:j vertor
i R has o conrcdinabe vedn widk resped o B Aenoted by [olg
1

a

MLANS V= AVt XYLttt AWl
X DQFIN‘('{M'
Lk V be 4 vehw spae ower F and B Top,0,,., 0} be o bag of
N, For eadd velw rEV, we kwno st v caun be wnblon 2 a Linecer
(,mlyim{m\ "f Vi Vegy U,
V= Vit U t...4 G
(g 7
The vechr o | i called the cordinate vecv of v with respect o
: basic K.

..
TLC( W,J'W\ i A&ko[‘w{ }75 [lrjg.

Lecture 6 Page 1



f:._'.}? Vechwr pac V= I,_CIK) has hass Bl: {7/", w1} Tl cocdinate yechw
of w(Ma (2 20-~2" &

[“’J &, > &ZJ
|

1{, we pik a olt@mhi bags, sy ZZ:ZI, l4x, 4242} then what i the
contdinde ved vf £ A fe(/cd' fo %, 7
We need to g;mal ahoc EN sud ot
W2 a {4 b+ c(l+rer)
Thi equaton i equvalu,i to
[42x -2 = @tbtc) t(btcdr 4+ ¢r”
’ﬂ»cs g te qwfam ”«F *uno‘fw (a p«ncfm« Cf(t»fj ghkoft’cm) TA‘(.S/ the
c1m,lel~a must be te for A el We get
[= athte
{7—2 bte
4= ¢

wL.CbL g(res &.—:"l) 5251 ¢ = - metm)

o
=

£ Mateir fzprcsm’m{wh of & Dinear map
Lk Vad W be vedy spater over Foand [ Vo W be o Wenecr mayp
Lt 8 = iv . vy be a bags of V oad Boz={w,,uw,. SWa } be a bau
oq W.

Then the matmn repm‘u‘cm oﬁ £ Locth /@»f/cﬂl fo bases B and B & a(?z’ueo’

as \ f l
[y (0dg, - - L) BV]

.

wd ¢ donsted 1@ C,f.]gug‘.

Lecture 6 Page 2



We go{' '{'Lo fa/(owt":j "(vzc,‘.

[f(i’)]’y,z_ = LIJ&“);, [1’:]3‘ ¥ 6V
my | mxh T‘TI

Er Lok s ¢’ — M, (O

(ﬁ.“), ) - [di,' {>J
flae @t)r O

Find o matdn r‘e,pre(ou‘taffmq V{ ,F

Fict, we nead to chwote a basi for €’ and a bag for My, (@
LJ'; LLW;e_ 'H\& s'l‘mqolardt Laﬁe{'
Bz { (Lo, (6.1,6), (6.0.1)3

¢, 2, €
w10 1D 0TS
F ol el

we have
- D .
,a(() = ’(((talo): Lc } = I:r:('f'LES
¢

¢
[«((‘t)]gv = ‘Ol '
)
(0]

siwﬁul/a, we. Can (,'CM( L{(Q}J& and £((c,)]5b. e 7@#

Tha

Lecture 6 Page 3



E‘{,‘. th.h‘}-w da., Heri lm.Jt[uc, rmep Copem{vr‘) :
D BR) — PW)
ﬁ(m« 19% DCW) - (&( FMJ a mm‘a’x raplexekitd«m ef D.

First) we heed o chwse @ basis gor HR) ard a bais for 1,00, Lets
chotse the dandard bages -
Bz £25a,2, 03,
751,: { ‘L'“/ * "g~
We have
VW) = %t

! ?
(021, - H
o}

f‘mlm%) D(‘»"); 2'1,/ D(rl= l/ ()= 0. 77\_@5_'/

1 = ¢ °
e, - H ; rp(%:[o]) poj - [ o /
| 0

We (,mc] wde that
(@)
q
0]

iy p = [

% Nobe - q /r: VoW o fnecr and dim V= n, dinn W= n tlen [Z]@,B,

4 6{; fize M XN

Thas

<

S T

o O
2 0
o |

Recll  fom Lincar Algdorn that congositmn o lress waps cortesponds to
Mu@tzf&cdm\ oA matticer, Tha prinaple, i ko Frue for binear maps m genersl
vedoe space. Lot conclor Ve paces U, V, W,

fup/vofe f U=V ad 'E U=2W are Linear Py,

Lecture 6 Page 4



Lot ,‘A be a basic 4 u )

B, ¢« ¢\,
[}5 f ’ w
Tl'\ua we bu;w 'bLLWi{

CF(“)JB,, = [(]3“3‘ [@j&, YuelU
[QCV]JB& = [gjg}’;;b [VJB;, ¥ 0‘6'\/

Tn the fecond cqm‘b’m, Ki ug fo’é 'lr=,€(u). Thew
(g ey, = LT 5, D5ty
= Eﬁ]&lab [F]BL, 8, (‘L]B'
T Fz&n‘bzﬂ‘y chowe that
[ﬁ‘,(JByﬂ( = %Jgg)ﬁb Cf'j&w B,
U oher wode, Ha mabnr ref)re!eua‘mg A Composite Map IS e/(uﬁ
to the ‘mclw:{? o the ratiice representing each Gnear map

X Null {paw 4( a /a'hea,r map

Leb f: V=W by « Linear map. One can define the nell gpace (alip called
bemel) of f, bbe m Liear Agehm 2, a5 pallous

V\uu(f)z {D'e V: 4()’):0%.

Thit v 4 cubspace &1 V.
b

—
=

,(‘ Mo (R) — R”
1 e

c

) Find a maax represadalin of [
2) Fod 4 IaMcc and ‘fiu.e Aimensim ol nw&(F).

Lecture 6 Page 5



D To jrwf A prodir rcfre«fm{%“ﬂ}h- ”ZF £ we need 4 oo « bass o

\f’; MWCK) ﬂ-‘\l( XK é«?‘({ W W;—_ Q.L
Leb ws chuwste the drandard éﬁej fo«’ s M‘o(ic"fa

=10 ][ J}

w*—‘\_——ﬂ/—-b-—v————'\__’—\/—/

E‘ Eb

TSZ, - {(110), {(—9\5—")}

W, Wy
l I

I
Recall that g s = [@(p e, g(ﬁ' e, [,L(E})]g [fCE)

We have FOEJ: f([; ZJ) = (lu;, ﬂ—rﬁ) = (o) =

L‘:W@w‘(»()/ ’V’El’) = W‘ = {w‘ + 0(»1,

A Lot ws recal H, definitin of well fpace:

= {[2 SJenam (12 4])- o

{[jj] 6"{%(2). (a+th, c+d) = (\O'o)j

—_—
=

= E[QQJQML,@(/K): mé—/ﬁ»{:o}
c A

Lecture 6 Page 6

8



One can rewale rufl () as
i)z [[#F]0 bemar dae]

c

We wil remoe the constrainds % juLsﬁ“ﬁ‘wf/ﬁ\j b é’y ~a, and U by -C.
kffw #e ;waﬁ‘fw&m, there (¢ no rore Conslrant | ;2. a and ¢ are
tv\ﬂﬁ&()e«jm‘{? \fé;rz‘a,uc,s.

nall ) = {[Z :‘Z] Cac eR |
- {- ;;'Mf-f ok
= f‘mn{ [' - / -1]}

A(
We see that nll(f) = span M‘,Abz. To cay that A A3 & a
L)M(S (9{ mlﬂpl, we hee] to Show that A, ad R, are /a“nmf%
CV\er,rememt, Lt ws emscder . %uzJTm
¢ htam =0
with wnbswns ¢ c, ER. The e,ziu-a-fxm s equmzu'/" tp

Lo ele 2= 1)
w‘u’d« CAh Le, whtten 759
DRI
G -G o 0
\/Ve, ﬁ/jl' Q= C=0.

We (pmclude 1"{»&:{? {A"/A&l 5 4 bay ’Zﬁ haﬂ@) and
dim nuﬂﬁ@):

Lecture 6 Page 7



