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Math Bunkertutoringhasstarted In OMearaCommons basement of

Hayes Healy for proof basedclasses
Sun 6 8

MonThurs 7 9

Quiz
10 mini

fix 3 Does

makesure final answer is marked ineashpart

Ee
Def A sptemoflongus is consistent if

there's at leastone so in

A linearsystem is inconsistent if the RREF
includes the

row o 0 11

Note If a him system is consistent then it either has a unique

solution or infinitelymany
IRecall geometry fromMonday

If it's inconsistent it has no sol n

Def If A is anymatrix then the rank of A denotedrank A

in the number of leading 1 s in RREF A

1 1 19

rank A 2
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Remard Let A be a matrix of rank 1

1
9in Assume 1ˢᵗ row isn't 0 otherwiseswap

an
aim Then whenyou now reduce

all but the 1st row become o

conclusion in a matrixof rank 1 all the rows are

scalar malt of each other

e g 1 3 2 4 0

2 6 4 8 0

1123 2 1 2 0

General Fait

the consider a linapt a x t aim in
b

92 x t 92m a b2

an X t t 9amXm by

Call it L

let A
aim

an 9am

be the selfmatrix

Note n rows m columns for the

then coefficientmatrixnot theamentedmatrix
I rank A n

Ii rank Alem

Cii if L is inconsistent then rank At an

lirl if L has exactly one solution then rank A m

v1 if L has olymany solins then rank A cm
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let RREF denote the reducedrow
echelonformof the coefficient matrix

i rank A lagdge.tt's rows n

ii rank Al leadget's var m

i rank IAI Qady rows n since at least one row of the

augmented matrix is
0 0

iv there are no free variables so

rankal leggy very m

V1 Infinitelymanysolus at least one free variable

rank Lady vers a 11

the let L be a lie spt If egus a vars nam then

either L is inconsistent no sea's or there are infinitelymanysolus

Pf
leave to you 11


