
 

Gaussian Elimination
Solve linearsystemsforthepivotvariables in term of free variable
Writedownargumentmatrix
FindReduced echelonfour
Writedownequations corresponded to reducedechelonform
Express pivotvariables intermsoffreevariable

eg

Freevariable Canbe any val you like

consistent have solution

Theorem I A linearsystem is consistent if andonly if an
echelonformoftheargumentmatrixhas no now of
theform O 0 Ib where b is non Fero if linear
systemconsisttthethe linearsystem has
A unique solution
infinitelymany solution

3



es I I I

No solution becausethere is a O O10 in RREF

Linear Combination

is 5 3 533,758

523147 215557

Addition is onlydefinewhenA andB havesame row colume

ColumeVector mx1 matrix

Row vector Ix n matrix

Transpose if A is men the transposeofH is n xm matrix

denoted as AT whose CAT is Aji

es 54383
Me AT



Linear Combination linear combinationofmenmatrix A Az Ap wish
coefficients ca Cr op is define as

CiAi t c Aut CpAp

Span Setof Linearcombination forAn Az Ap

Rm Setof all columevector

is a g an YaJ and b If is a alinearcombinan

for a and an

Kif's txt Y J IT
Hit 4 2 1
Of it 2 2 8

EEy If
341 1472 521237123 3121

L It

I
BTR Ra

inconsistent

b is not linearcombination of an and as



Matrix multiplication
LetXbea vector in R and A a a an an men matrix

wedefinethe product Ax by
A x X 9 t XzAzt An an

Ax isonlydefinedifthe ofentiersofX ofcolumns of A

eg A 39 13 1 X I I determ Ax and Bx

Ax 39323 2233 319 I

Bx I I I I I

92 Considerthefollay vector
x Lotx I I

Find a 2 2 matrix A suchthat CXi x2 is a solution to the

aboveequation if andonly if

A IIF EE

A L 4 Ax LET Yz Xi I Tx T L

Theorem1 let It beca and be a m n matingand b inRM
Then the felony are equivalent



Xi 72 Xn inthesolutionforthe vectorequin x a t Xza z t

In an b

Y is a solution to thematureequationAy b

CXi Xz Xn isthe solutionofthe systemCA b

Takematrix as a machine

g KEYS
HE9

x I Ax

IT Y o TY

g LetA be an men matrix andB be an Kx matrix

a AM
Ax E IRM

70 Make it arbitory M I

Matrix Goemetic

I Y reflection 8 projection



ay LetA 9 B 8 Is A Bx BCAx

No because projection and reflectiondo not commute

Matrix Multiplication
LetA be an Mxnmatrix and let 13 Cbc bp be an nxp
matrix Wedefine

AB CAS Abe Abp

is A IsJ 13 58 I A B

Abi IsJE 3 EE
Abe Is 533 EG
AB EYE

Ab is a linearcombinationofthe columnsof A from the
correspondingcolumnsofB

es C is 4 3and D is 3 2 are CDandDcdefine
what is their size

CD is define 4 2 De notdefine



Size TheproductofA and Bonlydefine if B hasmany rows
as A has columns In this case then AB has as
manyrows as A and asmany colure as B

LetBbenxp input XERR output C BxtRn

g A L 90 13 1 T X I
Compute AB x and ACB x Are they the same

ACBIX Box YET ACBIX

EYE
B x EH YEE

Theorem LetA be an Mxn matrix and B be an nxpmatrix
ThenforeveryXERP we have

ACBX CABX

Row ColumnRule

LetAbethe menand Bbe nxp such that

A Em and B ca op

Then AB IIEI Eigg and AB j Ric Ai bij t Airby



t Ainbnj

AB CiRit then

g A 3897,13 54 Computers if date

AB 4 0 24 267 31 6 07

474 0 4 3 07
E IT


