
 

eel
LAST TIME ai I ai III 5 1

Q can we write b X I t Xian for some X xn

Sol an lings withAugMat I g I x

I In 5

at ai I Notation

Equation X a it itXpIp Is hassameSol set as linSys withAugMat A aT anb
in particular I canbegenerated as a Cincomb of I Tap if theln.sys.corrcsp.to A

has a solution

def Let it Vp C IR The setof all linearcombinationsof I Ip is denoted
Spantvi Tip c It tCptp c CpEIR

thesubset of IR spanned Corgenerated by Ti ship

a vector5 is in Span Iii Tp3 iff thevectoreq X I t tXpTp b has a Sol
e i syswithAugMat EE Tip5T has aSol

SpanIT Jp contains every scalarmultiple of Vi and contains 8

Ceem.descoiptionofspa.tv pii3
let it c IR a zero vector Span It scalarmultiplesofI3
sµ

IT pts on theline inIRSthrough5 and I

f g
Let ii I cIRS two non zero vectors sit it is nota multipleofus

x K Span Ii plane in IR

y
through 5 I I

c r

x Hz



EE Q ii Fg Ig 5 I Is 5 in the plane Spontini

SI does xIstxiiets have a set
ftp.Isz's I o z

a solution

REF 5 Span

M xEquationAx

Def for an mxn matrix A at In and I C IR thematrixvectorproduct is
T T
columns

A I at aid Xia tXian In comb of al of A withweightsgivenbzfetfi.es

Note Axt is onlydefined if alums A entries n I

III it 3tail's.fi I EsfHI I E's
Q for VT it ERM write1hcomb Ie 2J 5 sit as amatrix redo product

soli a Iii in IF
m y matrix matrixeg offormAxis

in.gs II EY x I xiiyixip.FI Is's 3
matrixofselfof
thelieSysIf A Ea ai mxn matrix Is CRm

thenmatrixeq Atx 5 hassameSol set
as theerecteg xia e t x ai 5
andsane as limeys withAug Mat ai IIs
Existences
A IIb hasasolution if 5 is a la cont ofalumsofA s 5 cSpan I 3

EI A II Eg 5 by Q Is eq Atx 5 consistent for all 8

sina.in IIIE 1nI I I f 4



o O

AI I consistent iff b 2kt by o

eg of aplanethroughtheorigin n IRD
Span oia5a

A5 5 is not consistent for every5 because REF ofA has a row ofzeros
If Ahad a p.net n each new REF AT wouldbe offo n III

consistent it 5
theorem Let A be an mxn matrix Thefollowing areequivalent

a foreach b CRm eg A5 5 has a solution
b each I C IR is a Cincomb of columns of A
Cc columnsof A span entire Rm

A has a pivot in every row

note elfmatrix nottheaugm.mn

Roo uectormle forcomutigpAx
If AI is defined then ithentry of AI isthesun ofproductsof corresponding entries
from now i of A and from

dot
product

I iii iii itH E t t
Is's Hi i'I D I'd

PropertiesofmatrixvectorproductAII
for A an mxn matrix ieTE IR and e ascalar
Ca ACut til AT AT
b A Ccie c AI


