
Row redactalgorithe
matrix A REFof A RREF of A

steps I IV step
forwardphase backward

phase
LAST TIME

1 L2 G l Z
a I o

t t the

Steph select a nonzeroentry in pivotad as pivot If necessary interchange rows to
move thisentry into pivotpros

0
iwa.ie Ir tr

SLepII Use re replacement to createzeros in all positions belowthepivot

0

I L
Step coverCorignore therowcontaining pivotpos andall rows above it

Applysteps I HI to the remaining submatrix
Repeat until there are no nonzero rows to modify

I t si at
alreadyin REF

7 IV stops

If we want RREF i
stepI beginningwith rightmostpivot andworking upwardandtothe left create

zeros above eachpivot If proof is not I make it 1 byrescaling roos



2 4 O 6 0

I it I it T yo
createdteresabove

I reef of a
mots

SolutisyI suppose aughmat of a lie Sys hasbeen reducedto RREF

I i'I I e one in a t.ru
Var X Grasp to a nonpivot al is a
free variable

Cansolvefor basic variables intermsof free variables
X I 3 X

Xz 5 2 3
description of all sols ofthelin.gs

Xs isoften
anyvalue

is a seteg cantake l s 4 3 l
il

t z l 2 l

A system is consistent REF of theaugurmat doesnothave areas of form
o o b o b i e iffthelastcolumn is notpmetalX contradictoryo

g
solution of a consistent eye is unique I there are no freevariables

i e no nonpivot teeny except thelastone



Vectorequations
vector ordered list of numbers
column vector matrix withonly one column

VectorsinR
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IR set of vectors of fern I n x l matrices
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Linearcombinations
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Ex some1in comb of T Sir EgVI Iii IT 10.1 8 0.8 o.it



EI some 1in comb of ii L and I L
Qi express I as al n co b of I and I

g 1 Sol byparallelogram rule I Evitto

iz hi
in Iz ai

a III a III i I I In a

I e canwefindweights x xz suchtha
i a5

cm means

exits II's
E E T

e us I I it
So is true ill Ijf linear system

X 12 2 4

Ii I I H I I
RRE Fse thesystemis equiv to 4 2

Xz I
o o

thus
zIy an 5 is a la cab of I at

it ten HII
Nole the augur mat of our system was I ITE at 53



Equation x I t 1XpIp D hasthe same solutionset
as thetinsys whose augm mat is I apts
In particular I can begenerated as a den comb of a Ep if thereexists a
solution for the lis sys corresponding tothematrix

Def Let T Ip EIR The set of all tin comb of it Tp is denoted

Span T Ip subset of 112 spanned Corgenerated by it Jp
I e Span Ii Iip set of all vectors that can bewritten inthe horn

c I t t Cptp with C Cp scalars
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has a solution
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