
 

2 5 2020 II 2.8 Subspaces

def A subspace of IR is any set H in IR sit
Cat J E H
Cb vi I EH if I T E H
Cc I EH if I CH C ascalar

viii EIR then H Spanhi is a subspaceof IR
Let's check Ca 8 0 ii to a CH V

b ii s Sir
ii t.ii t.fi

Itu Cs.tt Cattani c H
lincomb of ii I

Cc c ii Ccs T Case E H

thus for T.to cut Spankiitis a planein R
through 8 examples of

for Tito cut Spandii ae.ae pi races

through 5

Ee a line L not throughtheorigin is not a subspace
Ca b c all fail 2I

I tutuBeth it FL 2I L

Ee for it JpC IR HSpandid Jp is a subspace of IR
thesubspace spanned or generated by it Tip

112 itself is a subspace Also Hiro is a subspace zero subspace



Columnspaceandnullspaceofamatrix
def For A Eat In an mxn matrix its columnspace is thesetoflinearcons

of columns of A
Col Ai Span a i a subspace of IR

61 A Rm if columnsof A span IRM 2 7 pivot in each row of A

61 A set of all 5 at A I I has a solution

def The nullspace of A Nu IA is the set of all solutionsof
avg.eg.AT I

Nul A is a subspace of IR
Nul A is defund implicitly GIA is definedexplicit

Cassolutions ofan eg
Basis for a subspace
want to describe a subspacebythesmallest possible set spanning it
def A basis for a subspace H of IR is a Q dep set in H whichspans H

Ee columns of an invertible nxn matrix A form a basis for 11 112
they are 1in indep and span 112 by Inu Mat Thin

e g for A In its columns E L I e neset let 3 standards for IR eca
E En s

Find a basis for Nulth
A EEE s I
SOI write the Sol of A I in parametric form

X 2 2 X 13 5 0
AugMat Aid n ToGo I KREE x 124 2 5 0

0 0Xz Xs Xs
X 2 21 9 3 5free x 2 4 12 5
XzXy Xs free



I H t.it1 ittxitI
j I

I Xiu Xg Xslt
Thus Nul A Span ITV 3 Moreover ii 45 are lin indep

Xiu 1 98 Xs I XzXgXs o

so iii I basis for Neel A

B Igo

REF
Q find a basis for GIB

5 525sbi Is
note 5225 Is 35thIs

So any lin comb of 5 5s is infact a fin comb of I Cpivetcolumns

T c I tc bitcsbj qbs cs55 da zatsqjb.tk15975 g5w w
25 3545 I c Span I Is3

Also T's 5s 55 are columnsof Ig andthus are In adep
I 5,53 basis for Gil B

I I
Iz f f

B Q find a basis of GIA

E ai ai's ai ai
Ttt

pivotcolumns
Sd A l n denudencerel among ad of A is a Sol of A I o and AI E

hassamesolutions as DIE
Sei b 2b Eira
5s E 55s Is Sait sat
be byb5 An.indep d 1 195 lie indep

This I ajias3 is a basis for Col A



the Pivot columns of A form a basis for Gl A

Warning we needpivotcolumns ofAit not of a REF of A


