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X andX are leading variables

XzandXp are freevariables
So if Yet Xp r then x 2 2t 3m

and Xz 5 2r

Represent as a vector
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a plane instead of a line
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2 Def Amatrix is in row reducedechelon form ref

if it satisfies
c If a row contains a leading 1 then each row above itcontains a leading I further to the left

atooth Necessary to rake ref unique

Def InconsistentSystemoflinearequations has no solutions
Consistentsystem n has at leastonesolution

Infinitelymanysolutions when free
variables are present

One solution all variables are leading

Def The rank of a matrix A is the number of leading I's
in its pref denoted tankA

The a A linear system of n equations in n variables has a

unique solution if andonly if the rank of its
coefficient matrix is no 3

I or 1
6 A linear system of n equations and m unknowns
with Dem has no solutions or infinitelymany
solutions
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Matrix Operations

Denote A ay in
sus aj bij Caijtbij t's 2484384
scalarproducts 12 anumber

Klaij kaij 21.13

Dotproduct of vectors it 11 if
f E up turret tank
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Note works with tow vectors or a mix betweencolumn rou vector

Matrix VectorProduct

A n xm matrix with roureet
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Note We can use this to describe asystem oflinearegs
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Warning
Musthave cols in A components in I
otherwise undefined

y 3 g is undefined

Tick nam m x 1 n x 1

The If A nm matrix I adj inRm k a scalar then
a ACity At Ay ith unpmentoneachside

6 A KI KAI LHS witty g
Rits wit t tiny

Column form for matrix vectorproduct
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LinearCombinations
Def A vectorJ is called a linearcombination of vectors
Vi th in IR if thereexistscalars xp am
such that F x it txt

Ega Is f a linear combination of b
Yes f 24 f
b Is f a linear combination of 9A Yes
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