
Aoverrightharpoonxoverrightharpoonb

leftbeginmatrix111v1v2v113endmatrixrightleftbeginmatrix234endmatrixrightleftbeginmatrix721endmatrixright
overrightharpoonx

overrightharpoonbA

vectors
vertus

sNote
overrightharpoonv1ldotsoverrightharpoonvn
n

vectorsEach
vector has in components in

mathbbRm



https://textbooks.math.gatech.edu/ila/demos/spans.html?
v1=2,-1,1&v2=1,0,-1&target=0,2,2&tlabel=b&range=5

Q Dotheyintersect
Howdotheyintersat

Q RREFPivotsfreevariable
solnsets

QIsoverrightharpoonbin span leftoverrightharpoonv1ldotsoverrightharpoonvnright
Arethere x1ldotsxn sit

rightharpoonup

bis a lin comb

Q Laterchapter transformation

mapsCan
youreframe this question

in otherways 4 equivalentways

2x1x20x12x1x22
RowReduce

leftbeginmatrix100010001endmatrixrightrightarrowN6 soln Aoverrightarrowxleftbeginmatrix022endmatrixright has no

solnleftbeginmatrix210101112endmatrixright
x1leftbeginmatrix211endmatrixrightx1leftbeginmatrix101endmatrixrightleftbeginmatrix022endmatrixright

is helpful funding the sets

x11x21leftbeginmatrix211011endmatrixrightbeginmatrix112endmatrixrightarrowleftbeginmatrix1001001110endmatrixright
RightarrowAxleftbeginmatrix117endmatrixright has solnleftbeginmatrix11endmatrixright
check leftbeginmatrix211011endmatrixrightleftbeginmatrix11endmatrixrightleftbeginmatrix211011endmatrixrightleftbeginmatrix112endmatrixright



https://textbooks.math.gatech.edu/ila/demos/spans.html?
v1=2,-1,1&v2=1,0,-1&v3=-1,2,2&range=5&capopt=matrix

Example where conditions ARE satisfied

https://textbooks.math.gatech.edu/ila/demos/spans.html?
v1=2,-1,1&v2=1,0,-1&v3=1,-1,2&range=5&capopt=matrix

Example where conditions are NOT satisfied

Lew of
eqnsad

ofunknowns

Q whatif we change3 t
A has a pivot in eachco

Is it still true 1V

leftbeginmatrix10a01b001endmatrixright
leftbeginmatrixab1endmatrixright is not in span leftleftbeginmatrix100endmatrixrightleftbeginmatrix010endmatrixrightright

rfloor

spaxleftoverrightarrowu1ldotsumright
forsomevectors

Aoverrightharpoonuoverrightharpoon0Aoverrightharpoonvoverrightharpoon0
Consider anelement in span leftuvright c1overrightharpoonuc2overrightharpoonv where c1 7 are

scalars.NowAleftc1overrightharpoonuc2overrightharpoonvrightAc1overrightharpoonuAc1overrightharpoonvc1Aoverrightharpoonuc2Aoverrightharpoonvc1overrightharpoon0c1overrightharpoon0
overrightharpoon0

Makesureyouare comfortable
reframing in all 4 ways

pivot ineachrow



Aoverrightharpoonxoverrightharpoon0 musthave at least 1 trivialsoln

If it hasmoresolns the rest willbenontrivialyos Nosoln.Doesthereexist
left0ldots0kright
kneq0

yes whymanysolus
N0 Arethefreevariables

N exactly 1soln

leftbeginmatrix134212101endmatrixrightbeginmatrix000endmatrix 2 leftbeginmatrix1000100001endmatrixright0
Thesolnset is 5

Nofree
variablesexistNotetrivialsoln

leftbeginmatrix000endmatrixright



https://textbooks.math.gatech.edu/ila/demos/
Axequalsb.html?lock=true&x=3,1&mat=1,-3:2,-6&range2=5

leftbeginmatrix1326endmatrixbeginmatrix00endmatrixright27leftbeginmatrix13000endmatrixright
x13x21cdotX1left3rightX20
x2x1x2x2 free

parametric vector formleftbeginmatrixx1x2endmatrixrightx2leftbeginmatrix31endmatrixright X2 is real

span P1 will be on test

ileftbeginmatrix31endmatrixright

spanleftoverrightharpoonvright whereoverrightharpoonvpmoverrightharpoon0 is a line

Note it goesthroughthe origin



https://textbooks.math.gatech.edu/ila/demos/
Axequalsb.html?lock=true&x=0,0,0

Without towreduction wenotice that

pints is ATMost 2 cols 3

Freevariables existst
There are nontrivial solusleftbeginmatrix112224endmatrixbeginmatrix00endmatrixright2 leftbeginmatrix112000010endmatrixright

x1x22x3x2x2x3x1
X1X22X30
x2x2

freex3x3

leftbeginmatrixx1x2x3endmatrixrightx2leftbeginmatrix110endmatrixrightx3leftbeginmatrix201endmatrixright X2X3 areneat

sspanleftbeginmatrix110endmatrixrightleftbeginmatrix201endmatrixright



8x37x40x24x33x40x3
x1

x3
freex4x4

leftbeginmatrix120123452402endmatrixright0002leftbeginmatrix1087014300000000endmatrixright

x18x37xxx24x33x4x3x3
xx

x4leftbeginmatrixx1x2x2x4endmatrixrightx3leftbeginmatrix8410endmatrixrightx4leftbeginmatrix7301endmatrixrightIf westophere howmanyvectors
will span thesolnset

asthereare 2freevariables

X3Xxrightarrow real s

spanleftleftbeginmatrix8410endmatrixrightleftbeginmatrix7301endmatrixrightright

Youshould bevery comfortable

with this algo



https://textbooks.math.gatech.edu/ila/demos/Axequalsb.html?
x=-3,0&mat=1,-3:2,-6&lock=true&closed=true

x13x23 x133x2
x2x2 x2 x2leftbeginmatrix1326endmatrixright36Rightarrowleftbeginmatrix1300endmatrixbeginmatrix30endmatrixright beginmatrix11endmatrix

free
leftbeginmatrixx1x2endmatrixrightleftbeginmatrix30endmatrixrightx2leftbeginmatrix31endmatrixrightx2 is real Note The soh is

not a span now

It doesnot gothrough
theorigin.Seln

to homegory system Aoverrightharpoonx UoverrightarrowP

Soln set shiftedby
overrightharpoonp

But what is overrightharpoonP
Aoverrightharpoonpleftbeginmatrix1326endmatrixrightleftbeginmatrix30endmatrixrightleftbeginmatrix36endmatrixright

overrightharpoonP satisfies Aoverrightharpoonxoverrightharpoonb
overrightarrowpoverrightharpoonh

hangersparticular
selnseh






