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Linear maps + wmatrices (Alpted §rom
T Bullo ¥ Lews GCMQ

Lingar wa bekween vedtor spaces take a vedor Srom oue
and. assiﬁv\ & to a vector (v amopther.

P

Defudion A map A U=V loefween vedor spaces U+V
s o (inear Map if AGi)= a A& and «.f AF +3) = AN
for each aER aud X FWVeV. )5 UsV, we someflines cal( A

a (neov ‘l‘.m;\\g—wv« ation.

Maw O)( the (wear w\()s we wwuder can be writtent ag
matrices, The dimension of a wafrix magpns between Hvo
v~e4( vector spaces A: Rm—% \R“ S NXm, e t ,o\‘cu((j wv/‘t"ée Sweh
W WAEHK i Hams of & cov«‘sowcwfs N the g‘b‘?Owivb WOARS 3
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Medrix cperoting on O veclor

L@JC WEL Ye a vedor, Lc‘(: A:U—?’V be a linear mq)a rcfr-cyM—d
by tw £ -
J b € marne Au An."‘ A\w\

A= | A A whare 1= dim(\) and va= Jon (V).
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Then we wwite

] Au An. A\w\ L(l
A ( W\ - /:\ll A;ﬁ- - V.(z
R An AV\M_ L L.LM_

= r A\\W ¥ An}-&; T +AM\WM
A)\W ‘-A-;.).ux A “A,,w\\kwx

R A\f\\u| ¥ Ag)_u). k- ‘\'AV\W\\LM

I X 2 \.Z ¢ 2-3 13
3 4 [q] = %#+T |3 S3
RS S trex 33
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GJAsl‘AeV“ ve,c(w spmes U,V)W aup( (inea, V-\IPS B:U—=V w«o(
A V=W,

The CO\MPOSF tion vf s A ad B & the (inew map
C:U—=W. Tre matrix n:prtww(d\‘w of A and B can be
CD!MM bJ wakrix- malirix mu(ﬁph‘caﬁou WM

_Au An."' A\W\ _Kn Bn."' E\Q —ZL:A""B“ %A,ish“' 2(A\LB£;
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and so C=AR. Notice that A hag dmamsion nxm and
B has oimension mxL. Thevtfore C has dimansions nrd

nxm mxd — nx At
These  “ines” alt'mwdm \Mx.qf. a.avce.
MMA_(M

Consider a_ (wear wAsp A VU=V The ‘tmwsposz of the
Merix  vepresentatin of A s

| Au Azl Aw\l
A= [ Aa As
L A\M AWN\

Inverse of a (uear map

Consider a_ (mear ma A U=V The tvere og- A ,
donoted A V=U, s a(aw such  uat

AA=AA" =4,
where d s {:kz Jew-(‘léj M'\qf w((:b\ mdfwx, npwesehfr»'hobt
(1 o -0
Lo e[
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Note Yaat U and N wwst have ecb«w( dimension. (n)
ovder o an wvere to exit
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N aguaraf: Fr 2% and 3x3 watbrices, & iswt teo bad
Cramas Rule & pvﬂoc.b(j the easiedt mated o ww lay haud.

Definition Given o Susre matrix A, Cramess Rule strfes
tak A"-; Adj(A) ,
det A)

The MJ() NA A{,&(\ Ew«oﬁ'ous ane ‘HML a;guga“c_ Qv\a(
delerminant . For 262 and %3 wadirices, aese e Smr(j
strelglk forverd to @mpike by wand.

Emwple Use Crames rule to aavert /\=[a :( )
c
AAJ(A5={A —C]
-b a
deb (AN = g -loc

A AdAY [4 ]
A= TER - o e o]

(hggama bases

Consider an TR;VCC(TV* Spe V with bases ( B(): (b BQJ ...)5“) +
@)= (2.85-T). A wedor TEN & a bais-tdepodouut object.
W‘S‘W\C) |

T == W) ¥ = = W e

1£ we 4ake the coordincte é:uo‘)/es To ad T, ‘t\r\ej
have a velatioahip thek wgaely dlefiaes BNV,

—

Ve = B‘(—):b_
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cl«au,\%q of coordinate mofyix. .

We often Csws;gf‘iw Lineav s [ V—Z'V that we would
ke +4o repre (W terms differeul pases. Su
matiriy, /‘\ s & wmatrix resantcton of T i baﬁz(b“@’k)

ad A s a marix sw of 1 ‘U basg (208T),
f B i the dhange of worditale wmakric

Z = B o
o = BAG.

This tansfomafion & often called o sim ar(’(j WW’M.
Brample et 77, ° [ 1 be a coordinate Eu‘o(e i the

(%t)‘bkif& l.e. we caw wvile T = l o' 3'0 Leé §
be. dAa\,\A?z of coordinale mfnxto bayx (29). Thea

w\/\a\k is Jc\u_ coordinaie fcufle Ve . le. what ane o
c@v\\?m < e{— T = (v, ¢+ (w1 Lef

SIS
2= 8o (A 3L 5= (4]

T=I1C' +<t-= 16 -3k”

Let A- ] in the (6'@6)- lbasis. What & s
"leﬁﬁou (m the (TO®T)-lasis]
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