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Determinants

• We will appeal to the recursive / cofactor
definition

. Use it
.

° Learn some crucial properties .

Ground Rules : All matrices are now square .

Notation . matrix A  = §42)

• determinant of
= det (A) = I 2

matrix A 34

Motivating Examples

• If A- f ;7,1 ,
then def (A) =/'z241=1.4-2.3 =

- 2

° tf A = fat;;tazz ) ,

then det (A) = Ai , Azz - Az Az ,

• where have we seen this before and what did it
tell us ? It was used to calculate A

- I

org to

indicate if no A- '
exists

.

Recall : A
"

=

a ,¥a Fa?
-

I:] I



Motivating Properties ( Observe these for 2×2 matrices )

O . If the rows are linearly dependent ,
then det (A) = O

.

I . det ( Iz ) =/ to0

,

I = I - I - o . o -
- I

2
. If two rows are exchanged Crit > rj ) ,

then the sign C th ) of the determinant

changes .

A = f II ) ,
detftkad - be

B = [cadb ) ,
det (B) = cb - ad = - Cad - be )✓

3
.

If K is a constant and A  is 2×2 matrix
,

then det ( KA ) = K2 det (A) .

A -

-

faa:] ,
KA -

- f:: '

I:] ,

out ( KAI lead - K2 be = IT (ad - be ) ✓



4
. Adding )Subtracting a multiple of  one row to another

leaves the determinant uh changed

A  = @%) riritkrz , fatokcbtokd) =D

det (B) -

- CatKc) d - ( btk
d)

c = ad tkcd - bo - ked

= ad - be  =  det CA) /

5 .
If A  is upped o  wer triangular ,

then det (A) is

the product of the diagonal entries .

I ::/ -

- ad =/ ::/
6

.
If C -

- AB
,

then det (c) =  det (A) dit ( B )
.

A- I%) ,
B = legI ] ,

C -

- ARE ⇐I:3III:D
det (c) = @et b g)( cftdh ) - Get d g) ( af tbh )

= ad h - f g) t be Cfg - eh ) tfaecf - aecf

+ bdgh - bdgh )

= ( ad - b c) ( eh - f g) =  det (A) out CB )



Notable Consequences

7 . If  det (A) to
,

then A
"

exists and det ( A D= detty .

Since I
'

A  = Iz and detttz ) =/
,

then

I =
 detttz ) = det CA

' ' A) =  deth
') det CA)

.

" %""

near oath
' ) to get  outta

' ') -

- outta .

8
. Properties 2,4 ,

5 suggest a strategy for

computing det CA) :

Use row exchanges and adding / subtracting
one row from another to form a triangular

matrix
.

Baby Example

A-  - f, ;)
" '

fo ;) -

- B
,

oath

⑤

⑨ If A  = [ a ] is a 1×1 matrix
,

then

det (A) = a
.


