



































































































































linearAlgebroi

Organizations

syllabus website

weekly homework sheets Wed startingSep 12

rules asusual syllabus
due onWed beforeclass mailbox
2worstsheets disregarded forgrading

weeklythoriacs doodlepoll

TA Khadeeja Afzal

myand her officehours TBA

2 exams midterms Wed Oct24 afterReadingDays

final in final examperiod Dec

grades 20 HW
30 midterm
50 final

tf final grade midterm grade midtermgrade finalgrade






































































































































Topics a vector spaces and linearoperators
linearspaces and linearmappings

subspaces basis dimension dualspace quotientspaces

fundamentalspaces eigenvalues eigenvectors characteristic

polynomial Jordandecomposition de completification

geometry innerproducts or bilinearKesquilinearform

Euclidean Hermitian symplectic

books Kostikin Maniu Axler






































































































































I.Vectorspacesandlinearoperatorse

I 1 Vector Spaces
run

motivatiou origin vectors in
1122,1123 forces trajectories

y EM fields
a

au addition commutative associative zero

x vector inverse

scaling
or scalarmultiplication

1identity distributive

now make both vectorsandscalars abstract

Definition A field F is a set with additionandmultiplication

bothofwhich are associative commutative haveidentities
andinverses and are distributive

Exampies IR realnumbers

1complexnumber
mostoftenused

Q1 Irrational numbers






































































































































Def A vectorspace over a field F is a setwith the

two operations addition ft andmultiplication lol by an
elements in F scalars that satisfies thefollowing
axioms

f foraddition 1 Associativity v th Hy v 11kt Vs

Ky VzVzCV
2 Existenceof an identity called 0 for zerovector

or neutralelement l v 0 4 KY c V

3 Existenceof an inverse forany V EV 7 inverse
y suchthat u t C v 1 0

4 Commutativity v the uz tu Vy ne V

note 77 4 are theproperties of an abelian group
1 forscalarmultiplication

5 Associativity ap k a Pm
V a.pe F Y EV

6 Distributivity forscalars a hit vz d Yt are
Ka EF Y K EV

7 Distributivityforvectors Ca PH a v TAY
th Pe F V EV






































































































































8 Multiplicative identity I EF i l 4 4 HyeV

Renaults

0 identity is unique

PLof suppose I 0 andOz Then 9 0 102 0219 02
O a O Fa c F O Y O Tv c V

Pref O V t O v lot01 y O Y

inverse is unique Y l l l Y

Pio V t l 1 v l r t l l v E Ttt 11 4 0.4 0

L V O 3 2 0 or 4 0

Root say a 70 Then 0 a lay la la V 1 v Y

Exampies

ITU a c 112 then a i ai EIR

addition a is It

scalarmutt a it I






































































































































note atthispoint we donthavelengthsangles areas volumes etc i
comes laterwithinnerproducts

E sauce with q E Cl

Nathan IR spaceof him realmatrices

space of functions in IR i f IR IR g R SIR 4 X ER

add ftg CH fattyCH
scalarmelt K f at a far

spaceof fat X 7112 foranyset X

space ofall linear fat s V of

polynomials eg Polen IR IR Polen la K Po CIR

X auxhtau x t t 9 X190

for do au EIR

I 2 Subspace
nun

E e lines or planes in1123 all fats IR IR
T

Polen IR c Pol IR cc c C E ClayDc CcFMR

differentiable fate






































De A subset Wc is called a subspace if W is avector

space w r t the induced operations ie thesameaddition

and scalarmalt as in V


