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. det A = Iet AT

' dat is multilinear
,alternating in columns as well

-

Computing dat with row tool ops

Defy A square matrix At Matn,n t) is an elementary
matrix when it is obtained from In by a single
row operation .
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⇐Matan tr)

Prof lat E be an elementary matrix corr to
a particular row op .

For A c-Matn, LF ) ,
EA is the matrix produced from A by that
row

of .
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Note By G -Trad
'
n
,
F elementary matrices

Eb . .-
, Ee at . REMA ) - EeEee , "

' Ea E , A .

Thin For all A E Matnxn (Fl , dat A = dot At
.

We can quickly check the 2×2 case :

det ( Ibd ) = ad - be

det ( Ibd)
T
-

r dat ( I %) = ad- ab -- ad-be
To
prove

the thin in gerrit , we need some add 't fact :

Thnx for all A.BE Matnxuttl ,
y def is

dat (AB) -- delta) det CB)
.

"

multiplicative
II Upcoming HW !

Propela)When the product is defined , (ABY -- BTAt

(b) When A is invertible FATT
'
: (A-

'It
.

tf Ca) was in HW .

(b) id -

- fo f
' ' ⇒ id -- id = (f

- 'Toft
⇒ Ii (A- ' IT AT



lemme Let E be an elementarymatrix . Then
dot E i Iet Et t O

.

tf a) If Eti In , then E -- ET and Iet E = - I -- letEt
.

(2) If EE" In
,
then E -- E t and dit E -- K -

-dit ET
.

ri'tfr; e-ri
'

G) If E
"

In for iyj , then ETK- In

is ÷ : :o) . thn E" C:
"

; :p
for ri -- k-th row of ET . Thus det 't -- dit ET = I

.

tf that dit A -- dot At
-

First suppose REFCA) t In .

Then rants LA ) -- rank LAT) en se dit A co - dit At
.

Now assume REF IA) = In
.

Then there are elementary
matrices E

, , .
. .

, Ee sik
.

In = Ed - - - E
,
A

⇒ I -- ditCE
e) - - - dit EE , ) dit LA) .

a-

\Also In -

- Int = (Ee - i - E
, A)
T
-

i ATE it - - - Eet
=

⇒ I = det (AT) ohttEII-det.EE/-J



So dit AT : det A
.

Cos det is multilinear , alternating in columns .

EF
dat ( } ? }) = O ble est

,
3rd cols equal .


