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- Laplace expansion of det
o Existence and uniqueness of diet

For A c- Nathan (F) and kiy
'

En
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CF ) to be the matrix formed

from A by deleting its i-th row andjth
column
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The [Laplace expansion ] Suppose AtMatan H ) and

fix hell, ... , nf . Then

dat A -- gift-Dwi Ag detail



We call this the expansion of det A along the
k- throw of A .
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Note C- Nk'T makes a "

sign checkerboard
"

:

t - t - . - -
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This creates a helpful mnemonic when expanding
along an arbitrary row

.



TE Use Laplace expansion to determine
] t - t

outfit )
t - t

Are Easiest to expand along second row :

- O . (m) t 2 ( H-2- t) - O - l- )
-
- -

-

= 2 L - t ) = -2 .

Cos [Laplace expansion along columns )
since det A = dit At

,
we can also compute AtA

by expanding along columns :

For At Matan IF) and. K kn fixed ,
det A = Is

,

epithet
,
det(Aik)

.

E.ge Expanding along first column ,

dat (I } ! ) - l - ki -out - o - Lai -z.e)
+ I . ( 3.O - 2.2 )

= 2 - 4 = -2
.
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If sketch for Laplace Experian Them

By permutation expansion ,

det A -
-1zsgnkl.FI Ai ray .

Factor out all the Ag. terms :

diet A -

- If, Ay. [ sgnlr) Tt Air inT t Gn kiEn

rey --j
i tk

-

Need to show this is

c. ight dit Ami
.

The m term has all the correct Aij terms and
(moral exercise ) you can check that the sign isr

off her hi
"

.

any.gg#mY.ntpatn
Sea Hefferon for 3×3 case .



The A determinant function (multilinear
, alternating

in rows
,
normalized) exists and is unique .

tf sketch Make the following recursive olefin of
a function al : Matan (f) → F i

⇒ d (a) -- a

nd d LAI -

= Eye - D
' '-JA
,
d (Ati )

( inspired by Laplace exp
'

n along first row )
Demonetized to check that d is

multilinear
, alternating, normalized .

Thus d is a- determinant function .

Our work with dat t row ops
shows that

all determinant functions are determined

by a sequence of row ops to REF. Thus

any
two diet fry take the same values !


