22. .S(’.S-w:on : Thc Inve_,t_g_e, of a Ha.‘bn‘x
Recall: Matrix multeplication

/5\ mxn — matrix ) B l’lx,D—lMad:r('X

A B s the me -matrix WwWith entries
[AB];; = 7: [ ALy, (B,

Ex: [ 517 a] =104l

Kecall ; Io(e,u'tity matrix In

e, Iz—-“”)%:[

V)= G\B)-\_/) 5 v le—vectov,

B.M. A_ﬂ NXN- Mmatrix A 18 calleik invertible

Ut there exists an nxn-matrix B such that
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Tu this case , B is calleA the cnverse ot A aud
demh’.& B = A-’.

Note: The dinverse ot an (uvertible wmatrix S
M,\qfe(ue.: I+ both B aud C are [averses ot A

G BT = B(ADY= BAYC =T,6<C.
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Thus, [3 5] is mvertible and [;; g [’jj‘l]
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Note: T+ A s Ehver‘tfb(c) then

BCUAR = cwk AVK W = V.
This Follows From A'A=AAN'=I, aud I,V =V. Thas
A B - ‘B\‘i -1
V> AVi— 7V ad vV i— A
Note «+ T+ A s (nvertible , then

h )
up Rl
vV —> V.
AT =D %= N'D
Proot: =) A" , =) A

Ex.. - ST
ot Ml EPS L8 ) I % P
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Theorem -

f}-d.a(l

Let A and B be (nhvertible mabrices. Tlne,w)
(D A o Dawvertible anl AAT Ve A

(9-) AR (s (hvertible aud (/—\' BY‘: B-l-/{l.
(3\ AT LS fwvertt‘l,[e th (A-r)-ls A_‘).T‘.
Proot of (2):

ABR'A" = AT A= AN =T,
B'A'AB = B'I,B=:=R"'B=T1,.
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An Alpor thm Ffor Matrix Lnverscon

J
!Theorem: L.et A and B be, nxn- matrices

. It
AB :Ih ) +heun A and [4 are both thvertible
and A-‘:B ) B-le.
i /Proa*F)
Probtew: :

L-Ct A Le anw MNXphy-— ma‘t‘;r[x, D&termfhg
< 4 =1
W&'H’I&I’ /h\ 'S fhvcy'f;;_'b[e : I.\C Sso ) 'F(‘VML (ts (hvevse A‘
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IO[Q&\- 3 SolU& fhe, e?j&dtédlﬂ A X = Ih

- -y
A= TR X o Xy]  wnkwwn nxmn- matrix  and
T.-18 & - £.]. e have

AX =T, ¥ [ AR AR «» AR 1={% g .4 e
AR =%, , AK =R, ;... ; AR=8, .

We wmust solve n systewms of Linear equations :
[A18d 5 EATED ;w0 , TRAE]D

We wse Gausséan elimination onn the nx 2n-matrix

ES W

DA[qo“ﬁbm fov Matrix Lnversion
Let A be an nxwn— matrix. Form the nx2n -
matrex LA IL,]. IF [AVT) can be vow
Fediceh Chrte ra imendlrt o of the forwa

L X, 4CT
for some NXV— Matrix C) thew )‘5\. (s thvertible

| \
and A = C, Othevwire , A s not invertille,

EK = ' B
= SR [‘“2 o W B 2+

1 2 | o ] 4 I o
[Allz]‘[-z-e o n] ‘*[@5,@2 |]
T}ms, A s not thvertible .

I 3
Ex. A= [z ?].
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