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1.7 Linear independence

defy A set of vectors Ii Ip in IR is linearlyindependent if
the vector eq ii __ XpTp hasonlythetrivial solution
Set Ji ip3 is linearlydependent if thereexistweights a xp Cnetallzero

is t cIit__ tCpTp o linear dependencerelation among it if

ii ii I iii I Q c Is theset iii viii 3 ein dep
2 If yes find a lineardependencerelation
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i x isfree Cta hasConfutelymany Tfreevarhontrivsolutions
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Xz z x e.g for Xz 4 we have a Sol 12 8 s

is free eindeprel lzvT 8VIsI
one of infinitelymany1indeprel

in independence ofmatrix columns
for A I In a matrix eq AI 3 x I t than L
So each lin deprel amongcolumns of A correspondsto a Sol of A 8

columns of A are lin indep iff AI hasonlythetriv Sol

EI A Ifs are alums lin.i.de
OSI AI I Augmat I n x xz x are basicvariables

nofreewars
no nontrivSolutions
columnsof A are 1in indep



Sets of one ortwo vectors

03 set of 1 vector is linindep if I J
Q

are thesetoosetsEI Ca in13 iii Fa b T If I enindep

Sd Ca notice iii GI a scalarmultiple GT 1 To lindeprel
b Viii are nt of oneanother Assume cited o Cxc lin.dep.net

if Cfo then I f In impossible Thus o Similarly d o

Hence in Ct c d o it ein.indep.se

A setoftwovectors Lii is lin dep if atleastoneofthe vectorsis a multipleof
theother
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Sets of 32 vectors
theorem characterization ofCindersets
A set S T Tp of 32 vectors is eindep if at least one of the vectors in S
is a lin comb of others
In fact if S is En dep and I 8 then someJj withj l is a fincomb of

precedingvectors Ii Vj 1

WarningThindoesn't saythateveryvector ins is aliacombofothers Ex I 1
1in Dep ItaliaEI ti f i iii enindep Catmultiplesofeachother ab
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Theorem If a set contains more vectorsthanthere are entries ineachvector
then the set is Iep I e anyset hi Jp in IR is la dep if

A to
Argument A Eti Tippinequations on p variables egg C Vars thereare free

variables
A I o admits a monthv Sol columns of A rare h dep Eg

If a set S Iii Jp in IR contains a zero vector then S is kndep
E.g if I Io Then I I t 0 Iet to Ip to la dep rel

is Hi L
neithervector is amultiple
oftheother
ein ndeep


