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Stopic 4 continued ...)
Last time we showed how

to

write a system of linear -

equations in the form A=

If A"exists
then we

will
-

be able
to solve for

X

as follows
:

A = 5

A"A* =
A
+ 5

~
In

In * = A
5

Y = A
- 5

So
,
if A"exists there

will be

one solution to the
system.



Ex: Solve
3x

+ 3z = 9

x + Y + 2z =
- 4 (x)[- 2x + 34 = 5

Write it as A =& like this :

3) = (a)( I I

-W
A X 5

Check : If you multiply
the left

-

side you yet :[( 3x +

32) (3)nx + y + 2z =

- 2x + 33



Rewriting we have

((
= ( )

A
-

-2 I·Last week
we
found A"and

it was

A = (43
- 3 I

&
3
- 1

multiply both
sides by At

on the left
to get

2
- 3)

(4 -)()() =(i)))
->133 - 1-
A T

AA = Is



We get ↓
-

( I
2 . 9 + (-3)( -4) + (1)(5)

I() = = y +(2)(4) + (1)(5)
-

5 09 + (3)(- 4) + (- 1)(s)
Is

( ( is)- 32

Thus
,
the answer

to the

system (*)
is

-
33
, y =

25
,
z = 32. .



5-Determinants
The determinant will

allow

us to defect if
annx

matrix has an inverse .

-

Ef: Let A
be an nxn

matrix. The
matrix His

is defined
to be the

(n-1)x(n-1) matrix
obtained

by deleting
row i

and

tormfor



Aus =(i)I
remove row 2Lecolumns

A =(i)
Def: Let A be an nxn

matrix. Letans
be the

entry in row i
and

column J. TheA determinant

of A
,
denoted by det (A),



is defined as follows :

① If n = 1 and A = (an)

then def(A) = all

② If n = 2 and
A = Ca)

theMeta
&Ff3thenPick,/

and define

det(A)= (1) aj-det (Aid)
i = 1W the rows i
sums over



column J is fixed

-

Note : In step 3 above you

-

can instead pick
a row i

to expand on and then
-

i+]

det (A)=(1) ajdet
~ columns j

over

#otisFident
row or column you pick in

Step 3 . You'll get
the same

answer
in the end

-

Notation : Another notation
for

-

determinants is
bars like

this

det (34) = (3)



de
= (1)(6) - (5)(-2)

= 6 + 10

-(
Calculate det (A)



Let's pick column j = 3 to

expand on .

det(A)=dis-det (Ais)

= ( - 1)'t ? a ,z-det (A ,3)
z

+ ( 12t? A23 dat (A2)
+ (- 13t 3 azz det (A33)

Fi)



= (1)(0) · (i) o
+ (1)(3) · (i) in
+ (1)(2) . (4) E
= D

- 3 . [(3)(4) - (1)S])
- 2 . [(3)(4) - (1)(2)]
=

- 3[7] -2[- 10)=



MI( - 1)
↑

Wed


