
 

2124120202 Dimensionofavectoo.SI
0Recall for V v sp B basis with n vectors Gordmappeg R2

isomorphism
dimension intrinsic

TIM If a vsp V has a basis13 15 5mg property of V

then any set of p n vectors in V must be lin dep
Idea I DB JpIB setof pan vectors in IR en dep in IR

I itp3 lin.dep.in V
Them If a v sp V has a basis of n vectors then anybasisfor IV hasexactly n

vectors
Idea let B Bz twobases p n By this Bz is f dcp contradiction

nTreaters F p vectors

Recall if V is spannedby a finite set S then a subset of S is a basisfor V

def If V is spannedby a finiteset He V is finitedimensional
dimension din U number of vectors in a basis for V
dim I 0 Convention
if V is not spannedby a finiteset then V is ideal

Exi stand basis for 112 consists of n vectors so dim IR n

for 1Pa f l t t'T stand basis thus dim112 9 Generally dimRent
IP is infinite dimensional

H Span11 4 plane in IR hi basis for It
dimH 2

at Sbt GC
H 1 351 9 d la b c d cIR Find din H

Spanningsetthan

Sol H Span It I 1 E Span viii isT
note lin i d SetJ Tr Tz Is ZVI



viii Is basis for It dsnt

subspaces of 1123 classified by dimension
O dimensional I
1 dim H Span JI maze linesthrough 8 IXZ din H Spanking planesthrough 8 TLin ad Set
3 din 1123 itself

Subspaces of a fin din space
ThI Let H be a subspace of a fu dim v sp V
Any en ind set S can be expanded if necessary to a basis in H
Also His fin dam and dsmtlfdn.nl
Idea S Iii Jp3 En nd set in H If S spansH we are done S basis

a'gotten III T sweat eu J
Thebasisthan Let V be a p dimensional v sp p I Then

any lin inder setof p vectors in V is a bang for V fro than

any sparring set of p vectors in V fromspanningsetthan

Recall dim Col A pivot columns in A
din Nu IA free var A I _5 non pivotcolumns in A

ColA CIR
A II I II II a

RE F Nu IA C 1125
dim 3

Practice problems H Span sin't coset I in CEO IT
a find a basisfor H din H
b if f set in H cc ifyes find asHTB



Sod ii sin't Te att J L Tie've J
so H Sparta spanIsin't cos

dim H 2 B ein cider
set

b coset coset si t E H
cc as dID I I


