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DefLetAbeannxnmatri
with coefficients

from a field F.

Let / ≤ e- ≤ n and / ≤ j≤ n .

The matrix Aij
is defined

to be the

(n - 1) ✗ ( n
- e) matrix

obtained by removing

and j - th
column of A .

A}z=( ↓ E)
A

, }
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De Let A bean nxn matrix ②

with coefficients
from a field F.

Let aij be
the entry in

the i
- th

row and j - th
column of A .

① If n=l
and A- = ( au ) then

define det (A) = an

② If n=2
and A = (Gii%)

then

define def (A)
= An 922

- 912921

③ If n ≥3 ,
then define

det (A)

as follows .

Pick a column
j

where I ≤ j≤ n .

Define

det (A)
= £ C- 1)

"Jai
,
-

det (Ai ;)
-

e- =L
this is

✓
an

sum
over rows

£
(n- 1) ✗( n

- 1)

column j
is fixed matrix

This is called
the expansion of

the

detaminantalengmnt



Nol One can also expand along

a row
in part ③ of the previous

⑤

definition .

To do this , pick
a

row i with
/ ≤ i ≤ n

and replace

step ③ with its

det- (A)
=
É C- 1) aijdet

(Ai;)
g-=L
w

sum over the
columns j

row i
is fixed

This is
called theexpansionofthe.FI?iiiiiii-iiii-eaE

One can
show

that the
final

result is the
same no

matter

what row
or

column you
expand

use bars
instead of

Det . For
example,::÷÷÷÷i÷;;""
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= (3) [(-411-2)-131141] 1- C- 1) [-211-4-1-3161] to
⑤

= (3) f- 4) - fit] =①

So
,

detf} ¥ %)
=
- I

-

usefulto.tl - I 1

(G)
'" ai
"

a)
"→

Hi .: :)
put + in

top

⇐ I E)←:¥:



⑥E± Let A-- f} ¥ %)
Lets expand on column

2
.

3 I ° (±+!detf} -1,3 )
-

- EEH-EEH-i-EE-H-E-E.lt#E:1fEd:1-
⇐ ¥+11 t.F.IE/

= C- 1) [4-15]-4 [-6-0]-4 [9-0]
= C- 1) (-11) +24

-36=35-36 =①
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Ex: Let A-- f ! I ;)
⑦ .

0 5 4 -2

Lexsexmd""""
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detail = Cia , /¥; % /
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⑧

=/E. ¥ ? / +0+0+0
Calculated
previously

I::¥;:Y¥÷: and
B be nxn

matrices
with entries

from F. Then :

① det (AB)
= det (A) det

(B)

② A is invertible
iff det (A)

1=0

If A is
invertible then

det / A-
' / = (delta

) )
-1


