



































































































































Session7
In.EnMantined Sep26,2018

FELON W dim Kuen dimW men

choosebasis Bu EY ru of Vaud Bu w um of W

f detbyaction on q writeit as tin combwithBw
M

f ly air Wi

we associateto f amatrix ftp.pw laik i msmxnmatixkIi in furrows hcolumns

with usualmatrixmelt flu I fun minium AizuBwc
Ix n Ix m mxn

how

for any vector v Eh Yay wehave fly IF Wi

flvkffEII.vn E aEfluuI EIciIIaiuwi i
hcif w

FI E aiuiu wi

Cif EI aiken
Cif






































































































































qf
or

a
A if or Aaa E

w m x u
M T l h x 1

addition andmalt by scalar clear

Compositions

let f e LIK ul i g e I CW X bases ByBw Bx

f ABuBu fair i g Bank lbeil i gof Gsu Kev

gof Ik g l flu 1 g Tainui Faireglui l

FairZbeiXe

E I beiain re

E Cev Xe 3 CEE Fbeiair or C B A

composition of tin maps corresponds to matrix multiplication

Basischange

vector in differentbases






































































































































let Bu Ey in and Bf y w be basesof V

we can unite any v E c n E city
let ii EiThs iv Vi

s v cPuri E CB he I c
i Tabi ik Vi

c I ftp.B.i C or CT Tapi c

We can do it the otherwayaround c Taj CBT ii e Tae is
invertible

matrix in differentbases

f E SCKW choosebases Bu andBu of Vaud basesBwandBdof
Cet Tais bematrixof basischange Bu to B I Tae ofBu to13

let Agis bematrix of f in bases Bu Bw and AB i inbases
But Bu

f l w E IARBuTekwe
f l His in 4 F IT it in f hi
ftp.isi iujEfABiBi ji Wis






































































































































Fi TI.si iufABiBu jiElTBwBi ej We

E Ej Twi ej ABIBiljiCTI Bi lik wec

ABA ex

ABuBu TB w
ABuBu TIB

or Apig I
Bu
ABBwTBBu

I f k W i e Bu Bu Bu But we have Tpp TBuB T

ABig T Ams T this is called conjugationby T

This allows us to def fat s 01 which aredef via Ap butare
actuallyindep of basis choice i e 01f OfAfp OfAgf

Such 0 are called invariants

two important examples for f E S N V

trace we def tr f tr Ata E Afa ii
sunof diagonalentries for somebasis Bu

thismakes sense since tr ASI tr T A.IT trTT'ABf trA






































































































































recall tr AB ai b ji E bji a ij tr BA

determinant we def deff detAta recallfromlastsemester

thismakessensesince detAfg det T AI T
det T detAta detT detAfc Bu
I
dett

I 6 Suns and Direct Suns
nvm

Det Et Y Vu be subsets of vectorspace V Thentheir sun is

II Vi Y t k t t k EI Y EV s t vieVi i I u

If k k are abspacesof V then IIVi EaCiVi s t y eVi get

Span V v k v uVu

De let K EVi If additionally every ve V canbeuniquelywritten as
V t k t 1 rn with Vi eVi forall it n thenwe callthe sun

adirect sun andwrite it as Vi
note for n 2 this isequivalent to V n k O

Det Et Y 4 be vectorspaces Then external direct sun

Vi is defby e Y rn c V i Vi eVi
e c l Y m l t c ly i w l

or du c ru c'rn I






































































































































then let V ik besubspaces of Vidin Vets They

dinChik t diu kik dimK dimK

Prout let m dim14n K choosebasis y um of V n k

n dimV i choosebasis y um v i i in of V

p dim K choosebasis Y um then Vp of k
claim Y ka Yu uh v v

p is abasis of Kt K

then dink th ht p m dimY dimK din l V nk
Assume p m otherwiseclear

The setabove is clearly generating sinceany ve Ktk canbewrittenas
Sun v y with v EY we K i e

Encivit II divi t FI e ivi t II fit
EV CVz

linear independence

Suppose Eixivi 1 II Yivi t 1 ZiVi O
w
A B C

3 AtB C 3 CEV C e Y n k
EY c ETCiri O


