EC133 Week 9
Tuesday 4 Mar 025 16:25

C\\W ot basis

domain codomain
Recap: §:R™—=R" is linear if gor alk u,veR™ and
NeR, F(U+V)=L)+L(¥) and £ALY= X Hy),

The marix A Comesponding 4o £ with respect 4o Phe
basis 3v,,....9»5 of Yae domarn ond 1Vr,... Va3 of
He codomoin iS5 the marnx whare Yae ™M column 1S
We coordinakes 0] Ui with respeck fo IVa,..., Ynk,

Exomge lek @I(Rm-a RS whare -p(llj\-:(v,’)‘-).

Lok 39,Y8 where u=(1,0) ond V= ("\l\\
be Mo bosis o7 the domain ondlek T, 4%
whare x=(1,1) and :5_:(0,\) be vhe lousis
of the codomain.

£u)=£(01,0)=(0,1)=Y so £(4) has coordinates
(0,1) in dems o X y3.

f(v)=F(-1,0) = (1,-1) = 2 -29 so §¥) has
coordunakes (1,-2) i 4erms of 275,'93-

Hence, +he covres,:ondi/g madnx is (0 l )
1 -2

The change ar basis makhrix QU from o basis
‘i‘l',...,,\_'n% or R" o the stondard basis o R" is

Q= (Y - ¥n)  Ccoordinakes of old basis iy Yerms



Q: (Y_‘ !n)

(coordunakes of old basis jn Yerms
o new basis)

The change of basis matrix grom +he standacd basis
o 0, T WS s QT

\

-ff"-‘Rm-e\V\“ is & Wneos moup

= A is e nxm makm csmsgacv\&mg)%og_ With
respect bo Hhe Standard bases o7 R™omd R

= B 1 Hhe nxm makrix Corresponding +o f with
réspect Yo the newy lomdes ot R o R"

- Pis He nxn chanoe o bosis mosnx  Srom
%w basis o R™ 4o Mae Stomdord basis o

= Qs the mxm homae o1 kasis madiX From

4{;\& naw basis o R™ 4o e stondord bogis ot

Ban B=PAQ
Lk ve R™ £ R"5R"

coords o V . xB coovds of {(v)
In "W basis =~ in ) bas s
o R™ X ¥ +8y of R"

lx Q. I F-'AIQ! Tx ¢

Qy — AQy
a - —m—wmda —» \('A - -

A _ Claan



1 Qv — AQy ,

coords of ¥ x A Coords o7 vy
in SHound ourd == in SHondord
basis ok m™ bas:s o ‘Rf\

Bock+o example  £:R* =R where £0x9) =(y,X).
New basis of domarn js Fu VA
where U =(1,0) and v=(-1,1).
New basis op codomain is 3% .43
where 2= (1) and y= (0,1,

Lok A be the matrix op £ with respect to+he standard
basis, Pis dhe Chamage o basis masnx £rom ix %340
Me stondord basis, and QL is the change g kasis mamy
from 3¢,v58 4o +Hhe standard basis.

L) =£01,0= (0 =) | P=(x 9)
fM =01 =(,0) =1 = (\ o)
|
)

\
I o =/ -l)
o

Phas(e)e a)s ) = (3 )

1 Let S = {[ %1] : [—21] : [_%1} } This is a basis for R3.
(a) (i) Find a matrix Q that converts from S to the standard basis for R3.
(i) Find a matrix P that converts from the standard basis in R? to S.
(b) Let f: R — R such that f(z,y,2) = (2o — 3y, 2y — 32,2z — 3x).
(i) Find a matrix A representing f relative to the standard basis in R3.

(ii)) Use your answers to part (b) to find a matrix B representing f relative to the basis S.



Q= (%i‘i) Q=1 (3‘_.". 2‘)
-1 2 2 9 \-'"2 2

P(\,0,0)': (2,0,-3) _

£(0,1,0) = (-2,2,0) A-= <75 ; 93)

$(o0,0,1)=(0,-3,2)

B-= Q"’AQ = (_2.'5 CZD -03)

0O -2 2

Row space, ond Co‘www\s?qw

It Ais on mxn makrix, then

-—-Ck,e, rowspace OF A is the subspae o R" spanned
Y +he rows g A

- e wWwmnspace oL A is Pae subspace o R™
Sponned by Hhe colmns o A.

|t Ris e row reduced form oy N, +Hhen

- a basis of tha yowspace 1S the rows o R Yhak
04 € NOh-Z2ex0.

- o basis o Hhe coumnspace is the Columns of A
Hhaok wrmrespond 4o He columns oF R wth a \LQAM\S
ofNe.

3 Let
1 3 -2 1 -6
1 4 4 -2 5
A= 2 9 2 -1 =3
3 13 6 -5 -2
(a) Find bases for the kernel, row space and column space of A.
(b) Verify the Dimension Theorem for A.
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Rwsmbos\‘s : {(\,0,0.0,\), (o,\lolo,-n’
(0,0, ‘1013). (0,0,0,1,2) 3

Colwmnspace. basis: 3(1,1,2,3), (3,4,9,13) (-24,2,6),
(l, -2,-\ 1-5)2



