
 

Week 7 Thursday

Recall detCA AG Max IR

detia roll column vectors

detcA O E spanta.J.cl span two
of them

a IT linear dependent

AT 0 has non trivial solutions

A is not injective not surjective

Q How to describe A if A is not injective
not surjective

A Rn IR

ans
f at A

image

kernel 112

NWA
Colla



Subspaces at IR

Def A subset V of IR is called a subspace

it
Je v

I e V then Itv EV closed under

T EV then fee R ai e V addition

Prop For any linear transformation
A the Nadia

and Collas are both subspaces of R

Pf Nunca is dear a subspace ashy def of linear

transformation

Colla J ACT V

if I Aia t Aib then

A tats Aia Aib Itv

if I Aia then

Al c d C Aia C T V I

Det I basis If VEIR is a subspace of IR
and I I I EV satisfy

spanCT I I V

I it linearly independ
then we call It v53 Is a basis for V
we also say V

is a subspace generatedby Eri it
spanned



spanned

Ronk basis is not unique for a given V

it is I is a basis

then with I is also a basis

X Nitti t XLT X T t Hit Az Ez

A Is it possible to find two basis with different
number of vectors

Ans No it is not possible

Pt Suppose get er is one basis

di de is another basis r t

then E is a linear combination of di de

say É Izfijdj
similarly dj II HE
denote A to be the matrix with A j dj

B Bij Bij
then A B Ir

B A It
this is impossible it r t

since Be Men and echelon form of B hes free variables
75 3 s t BXD therefore JA BI Ir I I

contradiction

I



Deftdimension If V EIR is a subspace of 112

and any basis of V contains r vectors then

we say r is the dimension of V

eg MuntA

A II
A so

solve this system using now reduction

i 0 2

ifI for 4
0 2 810

fit
a

free variables23

G t
me get the basis y for Nadia

Suppose the p.v.at is

y xs

O Mma Is surelyspanned
by these vectors
Smee we get son echelon

form so the position in



I
the parametric meter form
is equal x if Xi is a

free variable therefore it
3 then X o for all

free variables


