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Se ction 3.5: Inde p e nde nce ,B asis,andDim e nsion
De n̄ition. A setofve ctors~v1;~v2 ;:::~vn isline arly inde p e nde ntp rovided

c1~v1+ c2 ~v2 + ¢¢¢+ cn ~vn =~0

ifandonly if ci = 0 for i = 1;2 ;:::;n:(The only w ay to com bine the ve ctorsto getthe ze ro ve ctor isto
m ultip ly the m allby ze r o scala rs.)

De n̄ition. T he sp an ofa setofve ctors~v1;~v2 ;:::~vn isthe setofallline a r com binationsofthose ve ctors.

h~v1;~v2 ;:::~vni= fc1~v1+ c2 ~v2 + :::+ cn ~vn jci2R g

De n̄ition. A setofve ctorssp ansa ve ctor sp ace iftheir line a r com binations l̄lthe sp ace.
De n̄ition. A basisfor a ve ctor sp ace isa setofve ctorsthat

1.are line arly inde p e ndent,and

2.sp an the sp ace.

So w e 'r e looking for the sm allestsetofve ctors(line arly inde p e ndent)thatsp an the sp ace.

E xa m p le :

T he ve ctors(1;0;0);(0;1;0);and(0;0;1)form a basisfor R 3.

The ve ctors(2 ;0;0),(0;3;0)and(0;0;¡4)also form a basisfor R 3.

In fact,the re a r e in n̄itely m any basesfor the sa m e sp ace.

De n̄ition. T he dim e nsion ofa ve ctor sp ace V e q ualsthe num be r ofve ctorsin a basisofV .
N ote 1: W he n using Strang'sm ethodfor n̄ding the nullsp ace ofa m atrix A,the \sp e cīc solutions" form
a basisfor N (A).Thusw e se e thatthe dim e nsion ofN (A)ise q ualto the num be r offre e variables,n ¡ r.
N ote 2 : R e callthatline a r com binationsofthe p ivotcolum nsfor m the colum n sp ace.T husthese colum ns
for m a basisfor C(A).W e se e thatthe dim e nsion ofC(A)isr.


