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"eve [A15S :/? ) A is in re farm
&

Yox
+ &Y + 02 = - 1 A - No solution !
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-3x2 + 0x3 + 5x4 + 0x5 =
- 47 X1 - 3x2 + 5x4 =

-4 = X1 - 30 + 55 = - 4 = X= - 4
+ 35 - 55

c- x3 + 2X4= 17 - x3 + 25 = 7 => X, = 7 - 2SS ·Ye " ?" ! i:Y =- x5 = 1
-> X5 = 1
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:there's infinity many solution



Def
.

Ax = b : linear system
- Ex it E

1 . the system is consistent if it has one or more solution
.

2 . the system is inconsistent if it has no solution
.

Th

Ax = 5 : linear system
, [AIb] ~[HIC] .

H is in ref
.

1 . Ax =t is inconsistent
.

iff [HIC] .
has a row with all o at left but non-zero at the right part .

2 .
Ax=B is consistent and every column of H has a pirot

-> unique solution

3
. Ax=B is consistent and some columns of H has no pirot
=> infinity many solution



Def

elementary matrix can be obtained by apply one elementary row operation to

an identity matrix .
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Thi

A man matrix . E :

mym elementary matrix

EA : apply the same elementary row operation from E to A
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1 - 5 Inverse matrix

· a b = IR ax = b => X = b/a 3 x = 5 = x = 5/3

↑

aX = b

↓ : aIt) ax =(a) b
I

It . alX
-

"bla
- X = A

"X -1 - - X

· Anxn
.

Baxi Ax = b Q : How to find C

S.t . CA : I
CAX = c B
"

(CA)X
:.

= c
:

Ix = x



Q : if (A : 1 => AC= I

The

A :

nxn matrix

If I Can
,
Duxn Sit

. CA : In
.
AD : In

then C = D

pof ,
CAD = C (AD) = c - 1 = C

:. C = D↑
(CA)D : I . D = D

Def

Anxn : invertible if I Can Sit . CA : AC : I

Denote C : A"which is the inverse of A

· Amxw : singular if A is NOT invertible



The

every elementary matrix is invertible .

p.f .

E : elementary matrix
,
if I R : elementary row operation sit

. E=RII)

IR" : elementary row operation sit. R". R= identity : R . R"

DR : Ric Rj R = Rj z Ri

& R : Ri - URi R" : Ri - R:

⑬ R : Ri-Ri+rRj ,
R" : Ri +Ri-rRj

Let E : R"(I)

:. EE : RCE) = R"(R(1)) : I
:. E = El

EE : R(E) : RIR"(11) : I



Thm

A . B : invertible non matrix

=> AB : invertible and (AB)"= B A"

p .f :

A .
B : invertible => I A " ,

B" sit .
AA= A A = I

,
BB" = BB = I

(AB) (B"A") = A (BB" (A * = A . I . At : AA = I

( B A) (AB) = B (A A)B : B - I . B = BB : I

:. (ABS" : B A

Thm

The following are equivalent :

1
. Ax :B has a solution for all b

2
.
Am I = row equivalent

3
.

A : invertible



p.f . 2 = I

: Arl :. I Rm . Ric .... Riks : elementary row operation

sit . Riss) ... Riss(Ris (R, (AC)) - - ) : I

Let E : = R: s (I) :. I = Ep : EsErE , A Recall : every elementary matrix is invertible .

:. i
, IE : inverse of E

E : Ei ... Ei) I=EE.... EsErE

,
Al : A

CE : Eil ... Eit I

: A = (EEr ... Ei : EEi ... Ei) (Er .... EsErEs) : I

CE, ... EsErEs) . (EEi ... Ei) : I

:. A = (Er ... EsErEi)

(3)
=34)

A : invertible = A
"
: exist :. #5 st . Ax= B => A CAX) : A"B

.. : A b exists
. Check Ax : ACAB) = b)

**



aArI
(1) =

2)

Ax = B has a solution rref((AIb])= [HIC]
then H = rref(A)

DH = I V

& H = I i . e . I Now without pivot i . e . I Now : all O's

[0000 ... E
&
nonzer => No solution X

-
How to find the inverse matrix of A ?

[AlI] * [EAlE , ]# [EE ,
A /EnE ,]n =

-- [E, ... EiE , AlE , --EcEl]= (I /AS




