
 

It inthealaticates
want

if there are constants c Cp notallzes
such that

c It CpTp 0 depf.IEf
The set is linearlindependent otherwise

ñ 8

Is V v2 V33 lin indep If not find a

lin dep relation
Want a nontrivial soln to

X V 252 v3 0

l to

Ax ̅ 0



there are nontrivialsolusl

Any soln will do other than 0

Take 3 1 X 2 X2 1 73 1

125 52 507

Ax ̅ 8 has only the trivial soln x ̅ 0

iff

X.at xian has only the trivial soln
x Xn 0



iff

a an are lin indep

8iyfntit.at in.inder.iftAx
0hasYEa

9 4

T.IE si iiI t
R3 2Rz R3 no free vars

x ̅ 3 only soln

Im Ñ
islin.dep.iffoÉT

PE Suppose V3 is lin dep Then C 0 sit

CT 0 Since C 0 is a number and we

may write w̅ CT 0 0

Now suppose w̅ 0 Then 1 0 is a

lin dep relation so w̅ is lin dep



The vi v2 is lin dep iff one vector is a

multiple of the other

PE Suppose w̅ v23 is lin dep Let

civ Catz 0 be a lin dep relation Then

either C 0 or cat 0 If C 0 then

w̅ w̅ If 1240 then v3 Evi
Now suppose one vector is a multiple of the

other If w̅ V2 then 1 c is 0

is a lin dep relation If v2 CT then

CT 102 8 is a lin dep relation Thus f
vi v2 is lin dep

Them 7 characterization of 1in dep sets

Jp is lin dep iff at least one

vector in S can be written as a linear combination

of the other vectors in S

In fact if S is lin dep and w̅ 0 then

1 such that it is a linear combination

of J Jj

t.PESuppose that at least one vector in S can



be written as a lin combo of the others So

there is some k with 1 k p and

Jk C T t CanTentCktÑkt t Cptp

Any or all of these C's might be
0 This gives

C w̅ Can I t t Vit CktiÑkt t Cpt 0

Since the weff of v1 is nonzero this is a lin dep

relation so Vp is lin dep

Now suppose S is lin dep

Case 1 T 0 In this case

T Ow̅IOvst Otp
and the proof is done

Case II Let

c.tt go 0

be a lin dep relation so that at least one

Ck is nonzero Let j Max k Cx 0

Then Ck 0 kj so the above becomes

civi t gv5 0

Since g FO we can write

w̅ ñ E it 4 vi



showing that is a lin combo of vi Jj

ÉÉe 32 lin indep

72 25 Tthelin.dep.yo.ae

EMIT 3 v2 lin indep

Neither is
atmutt.oftheother.su

Yes.theyarelin.indep.YExpl4

a T

Describe Span 0,8 geometrically

Explain why w̅ Span ñ T
ifffu.T.W3islin.de



fi i

itm

iiEii ie

Ñ cñ or w̅ C T C2T Them 7

But I cñ

So ñ 5,03 is lin dep iff

w̅ C ñ GT iff

aol.se I
vectors in IR If pan then S is lin dep

Let A be an nxp

TaT u the cols of A are

lin dep Conversenotte



PE Write A vi V1 The eqn
Ax ̅ 0 has augmented matrix

w̅ Vp 10 Since the number of rows

is n and n p there must be at least

one free variable Thus Ax ̅ 0 has
nontrivial solns so I Vp are lin dep

Express Are 1 2 lin dep

or lin indep

There are 3 vectors in IR and 3 2

so they are lin dep

Think if S w̅ Tp contains the

zero vector then
S is lin dep

PE Suppose there is a k with Kk p

and I 0 Then

Oret 0Th 15kt Ok Oop 0

is a lin dep relation so S is lin dep I



5117 Y linedep

4 vectors inT43 ro Yes.lin.def

j line dep

Contain T.lin.dep.FI
Expl6

Are lin dep

Only 2 retors.net herisa multiple of

the other no common ratio for three

entries for the fourth
INo.lin.indep.fr


