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Atopic4 continued.

Last time we talked about

how to write a linear system

in the form A = 5.

If A exists
then you can

then solve for
E and you

get this :
->

A = b

#'A =
A
-

F = A 5
x = A 5

So
,

if A exists then there
is

one solution to the system .



Ex : Find all the solutions to
-

3x + 3z = 9

x + y + 2z =
- 4 (* )U-2x + 3y = 5

Write the above system in the

->

form A* = b .
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Li-2x+3

this is the same
as (* )
-



So (* ) is the same as

( 3i2(e) = (g)
-23 O
--

A

Previously , we for
a A exists

and A = ( -

Multiply by A on the left istoet
T
- 3

-

(i (i ii
This becomes



(iii) (E) = (i 2i iel
E

This gives

x +Oy + Oz

(:xE8y2 =I Elisa I
t (4) + (3))- 4) + ( 1)(5)

So we get

(i) = (ii
So (* ) has exactly one solution

it is x = 35, y = 25, z
= -32 .



Determinants
The determinant will allow

Us to detect when a square

matrix has an inverse.
-

Ref: Let A be an nxn

matrix. The matrix Aij
is defined to be the

(n-1 X (n-1) matrix
obtained

by removing row
i and

column j from A
--

Ex: A = (3s I



As= (13) =A

a)oiinee
,
n = 0

1 = 1 . 0 = 1 . 1 = 1

2 ! = 2 . 1 ! = 2 . 1 . 0 ! = 2
. H

= 2



Hef: Let A be an nxn matrix.

Letaij be the entry
in A at

row i and
column j.

Define theMant of As

denoted by det(Al , as follows
:

① If n = 1 and
A = (a , ) <

then det (A)
= a .

② If n = 2
and A = (a al

then

and
ana



& If n > 3 ,
then pick a

column; to "expand on" and define
n i +j

·det (A) = [ ( 1) · Aijdet (Aij
i = 1
m

sum over rows i of A

column; is fixed

This is called the expansion-

#the determinant along
the j-th column

.

-

Note: In step 3 , you can instead

pick a row i and then

det (A) = f)
it]

. dij
· det (Aij

j = 1
m
sum over columns J

of A

row i is fixed



Note: It doesn't matter
--

What row or column you

pick in Step 3 . In the

end
, you'll always get

the same answer.

--

Nation: We will also use

bars instead of det (A) to

notate the determinant .

Like this :

de+ (34) = (i)



(7)= 7

(i =6 = (3)

(
= O

-



#X:
A = ( 3 ise I ⑭

Expand on column j = 2 (f
-

det (A) = 2 (+ )***anz : det (Aiz)
i = 1
m

rows
sum over fixed
j = 2 is

= ( 1) 'Ta · det /A ,
2) =

12

+ ( - 1)n +? Anzdet (Azz)
+ ( - 13 +? Azz : det(A)

I



= ( 1)(1) ./
+ (1) 4) . 1l (
+1)(4). :) a seI
=

= (f2)( 2) - (3)(5)
- 4)(3)(- 2) - (0)(s)
- 4((3)(3) - (0)( -2)

=
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⑭i is row 2

j is column column


