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det A determinant of A

Thin a An nxn matrix A is invertible iff A In argumentforCat Ainvertible
Axtbfhcsasol.fore.DE pivotineveryroo

b In this case any sequenceof new operations thatreduces setinunique pivot each
A to In also transforms In to A 1 column

argument via demmatrices pts
Algorithmforf.in gA
Roureduce the augmentedmatrix A I h x 2h matrix

if A is invertible RREF is I A

a I's 3 a D I's it I 3 It s

A I I 5
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21 Characterizations of invertible matrices

The the invertiblematrixtheorem

Let A be a square n xn matrix The following are equivalent

Cat A is invertible

b A In
c A has n pivots mostuseful

d A I 3 has onlythe trivialsolution

e columnsof A are lin indep
f l n transf It AI is 1 1

g AI 5 has a set bread 5 EIR rn Cg AI I has auniqueSol KIER
h columns of A span 112
i eintransf I AI is et IR



j there is Cat CA I

K there is Dst A D I

E AT invertible

If A D n n matrices and AB I then

A B are bothinvertible with D A A D

Ex A I I invertible Sol An I IF
A invertibleCC

ofTHM

Inertibletineartnations
for A invertible we have R mult.byA Rh

A AI I y
MuttbyA I

AI
transforms
AE back to I

a linetransf T.IR 3112 is invertible if thereexists SilR 7112 et
SCTCI'D E'for all I c IR
1 SCI I a

if such S exists it is unique and S theinverse of T S T i

if T has stand mat A thenT is invertible iff A invertible
In this case S is givenby SCI A I

E let T IR 1112 one to one By Thm f A invertible T invertible

Practice questions't

A13 s is it invertible Is i It Is s
uveitis

4 6 If yes findtheinverse invertible ifyesfindthenuer

Assume A B n n invertible Is ABY invertible whatis theinverse
in termsof A B
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Elementary matrices
an elem matrix is theresult of a singleelem rov operation on theidentitymatrix

E E L's Ez f f Es o E
T y p
Rz Sr r r k 5k

for A E bae E A Ia bd b EzA Cady Es A I d

If an elem row op is performed on mxn mat A the resultingmatrixis EA
where E is the man elen nat createdbydoingthesame rou op on Inn

A EA where I g Ep
Each E is invertible The inverse is an elem mat of the sanetype

Argumentfor b ofThm on p 1 An E A EzCE A Ep E A I
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