
A x = b

1) (w = b formad subs

2) Ux = W back subs

-class
we hinted at and your HW expande on

A same natrix.

For many of these we can
factor A



A = LU (
lower

↑
upper triangular ↳

triangular

I's an

diagon

Some times we need to intercluse raws
.

O I XA = A with

x = (08)I news 1
00 1 andppel

A = ( )



XA= (i)( ) = (
↑

excluge metrix

Xijer ., Xi excluge natives

X
,
Xi= .(XiA)
-

↳ p
-> portation natrines

rows of I

in some under



A :

sque
natur

LU where P 13

a permutatus
matrix

roun of P are orthonomal

PpT = I = pl= Pt = PP =I

=) cols are 0 .
n.

A = PT LU Ax= b

PAx = Pb



LUx = Pb

1) Solve Lw = Pb (forundesabs)

2) Ux = w (back subs .)

&
10 zens an

Ax = PT LUx drag .

of U.

= PTL w

= PT Pb 2
=b



Determinants

[] =
ad-bc = det (A)⑳

If det (A) # 0 then A has an

If defC) = O then one can show (Execise)

that the colums of A we lively dependent

andhace A does not have an invest.



detemunts are defined for sque noticesof

all sizes

Three basic properties

1) det (1) = 1 det (vi)= 1 -0 .0 =1

2) If X is an exchuge natix

det (XA) = - det (A)
det (c) = ch-ad = -lad-bc) =

-det()



3) det 13 liner in each our separately

det (aa b) =
dad-abc = < (aduba

= x det (A)

def(a+as btb) = Cata(d - Cluba

= ad +ad - bc -bc

= ad-bc + ad-b'c

= def() + det( !)



((( 4) = (37) det(A) = 28 + 6=34

d A

(35) (3)
d ..↓

4- 6 =-2 24 + 12 = 36

- 2 + 36 = 34

=xz+ 3xz



det (Vistes. -, Un) = det((↑
E

det (rz, ..., n) = -det( ,u,3~, n)

detCarisu --

,
un) = a det (usum ---

, Un)
detSur.., un)= def l sus n)+ detLuis vas-Un)
det/e, e, ..., en) = 1



Consequences det(2
%

)
= Oid-Onc

a) If A has a zero new then
= O

det A= 0

det (0 , ra)
- -

i un) = det (2 . 0s ve -

> un)
= 2 det (0, ve , -.., un)

=> det 10,02, - .,
(n)= 0



b) If two rans of A one the same than

det(A) = 0

det( ,V .., un) = -det(risks us..., un)
- -
-

2 det(, ...) = 0

et(vi
,
5
,
us.> unt= 5 deflunk , us, , )

= O
(3)



e) det (v
, vz+ <V , cus, - ..,4)

=det Case , u ..., un) det (vi) v, 13, ->)
= det (isuz, Us, .., un) + a det Cussus - -> 1)

-- + 0

= det (usua, us...., un)

f) If the rans of A one linerly dependent

then def A = 0



Suppose <v + Vet--- Sun O and

some & t 0 · 4
,
+ 0

u = t, [
- au -.....

- an]

det Crisvasen
, un) = det(tEver- ... -anr]suas --,)

= ↳ (det(-deve, res -,) + det (sVess)
+ - - + det(an unsu

, ..., ve)
= t

, (0 + 0 + . ..+ 0)
=O



2) If X is an exchuge matrix

det(X) = - det(I) = - 1

d) If P is a permutation matrox

det (p)= E!,


