20. Sesston : The Tnyerse of o Matrix

E_?:_C_&(_l_ Matrix multe p (ccation

A mxn-matrix , B nxp-matrix

A B s the Mxp-matrix With entries
n
[A'B]LJ = 2. [’A\]‘Lb[g]hj‘

k=1
Ex. [5H721=103)

Recall : Io(wttty matri x In

| 0 | 0o o
Ilztl])l—,z=[0l])13= g;?]).u
M‘ ¢ Ar(BV) = QA\B)V ) v le—vectav,

¢« T, A =AT,=A

!Det, An

nxn-matrix A s called invertcble

Uf there exists an nxn-watrix B such that
A-R=T, ad B A=T1,.

Tn thes case , B is called the rnverse of A aud

devoted PB= A

Note: The c(nverse ot an (uvertible wmiatrix (s

unigues I+ both B aud C are [averses ot A/
thew

B= BI, = B(AO= BA) =T,C=C,
E [;:-][f.ﬂ=[; 7] and

=l -
Thus, [13 5%] is nvertible and [3' ; = [35.:],

0



Note: TH A s tuvertible , then
NUAT =T ad AT T
Thes follows From AT'A=AA'=I, aud I,V =V. Thus,

A A AN L A
I AV 7 ak V> AV — V.

Note v+ T+ A (s (nvertible , theun
AT =b & %= A'b
Mt ﬁ) A_" ) é) A' 4!&!/(.;

E_.: ‘ , = ‘ Ex. abov
X {3:1?:2:-‘2 < Yz §M:2]=[-l2] &
{ [S-cl[ X]:[-;].

Theorem : Let A and B be thertcb(e mabrices. Tlneh
(0 A" o5 lwvertible and (A"Y'

(9-) AR s (nvertible aud (A. B) Bv\ -1
(3\ AT LS L\Hvertl.\L(Q QVIIL (AT)-‘: A—‘)T

Proaf ot (?,):
ABRTA!' = AT A'= AA'- I |
B'A'AB = B'I,B=R"B=T,. q.ed,

An Alnor ithm_For Matrix Thversion

"Theovem : Let A and B be nxwn-wmatrices . T+
AR =1, , then A and B are both tvvertible
ok A28, Bls

(no proct)

Probtewi: Let A be an nxn— matrix . Determine
Whether A s (hvertible , I so , Find its thverse A

@




ID{QW : SoLUé the Q?Vka'ééam A X = Ih

-
Im= [z, o €, ],

AX=I, & [AR AR .. AR V=02 ¢ .2 )¢

- = - -
A?\=e—| b) Ax2=eZ)\‘\ )Axh':e-h\

We have

We wust sSolve n syytew\s ot Llinear eﬁ,ua,tdaus !
[Alzl) )[A)é"zj)nt)EA‘zh-]

AT, ],

D/A\qumfhw\ for Matrix Thversion
Let A be au nxn— matrix. Form the nx 2n —

matrix LA Ih‘.}‘ I+ [AVITY can be vow

reducek C(nte a watcix of the forma
[TI.1cT,

tor some Nxvi— bmatrix C , then A s twvertible

omA A= C. Othevwise , A s net thvertille,

-2 -6 ' 2T|+Y'Z-7 Yo

| o© Al3
o | “1(0o o

Thus A (< noet thvertible.
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