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3 18 76 Quiz

Last time

Theory 3.3.41

let V be a subspace of R with dim V m They

a we can findat most m lin indep vectors in

b We need Ilet m vectors to span V

If m vectors in are lin indep then they span V

d It m vectors in V span then they're lin indep

we proved lal Parte 161
Idl are in HW

1 Assume v1 Im are lin indep

WTS they span V

let it V be any element

Cail ri in I are learly defeat

By contradiction If they are linearly idep then we have a in

indgs set with mtt elements and a spanning setwith m elements

in I m Contra

byFn 3.3.1
Claimz w̅ is a lin tomb of w̅ Im

By Clain1 we have scalars 9 am b not all 0 so that

9,4 amtm but
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If b o then a vi 9min 0 with not all coeffs 0 while

contradiate lie indep So 670 Then

i it in

that w̅ im span since I was arbitrary If

we havethenotionof a basis for any subspace of
IR

We also have importantclasses of subspaces

if T Rm R is a lin transf Then

Ker T is a subspaceofRm

in IT R

Now we'll develop
methods to find bases of these subspeces

Basis for Ker T

We know T R IR a defined by mult by an nxm matrix A

Wealso know ker T is thesolution set of the homog linearsystem

AX
whithweknowhowtofind

So we'll find our basis via RREF A

basis for im T

we know in It is the columnspace of A

A bit surprisingly we'll use
RREFCA also for this

let's show themethods for both ker T and
in T following an example

in the book
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1 2 2 5 6

1 2 1 1 1
A 4 8 5 8 9

3 6 1 5 7

First find RREF A Shipping details it's

1 2 0 3 4
Iii0 0 1 4 5

B RREF A
0 0 0 0 0

0 0 0 0

Fromwhat we know about now reduction elen now transformations

The solutionof a linear system
doesn't change under row operations

So

Ker A Ker B

Thesolution of AX is then solvingfor thevariablescorresp to
leading 1 s givingtherest arbitrary

2 2 3 4 4 5
values

5 arb

3 4 4 5 5

Xy L arb

xp r arb

so it x ̅
1 be A the

i f i.tt
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so definitelyspan kera

looking at the I's these 3 vectors are lin indep

if

f i.tt f 1
Then s t r 0 so lin indep

So kerial is 3 dint with basis

Done Ker T Ker A


