
Inverses and Transposes

Synthesis : A j A is invertiblenth

(1) The Gaussian elimination produces
in pivots .

(2) A-
±
is unique .

Proof
Suppose BA =I and AC = I

,

then B = C i

B ( Ac ) = (BA ) C

⇒ BE = IC ⇒ B =C D

(3) Ax = b has one and only one solution :
× = A-Ib

(4) If Ax = 0
,

× I 0
,

then It is not

invertible
.

Useful inverses :

⇐ It . :)
Notice : ad - be ¥0 is required

drag ( d± , dz , - . - , dn )
-I
= drag (Hd, ,%a , - . .,Hdn)

ditto



Gown - Jordan Algorithm

the idea : Find I such that AE = I
.

hxh

Columnwise : A (× , Xz . - - Xn ) = ( e
, Ea . . . en )

Eliminate all RHSS simultaneously !
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this stage : WE = B →? I # = A-±

Elimination upwards means

substituting the value !
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I A-
In

A = 2 -I ⑨

:
:* ÷ :)

Operation count ~ n
}

* = "

1:
It is a tridiagonal matrix :

A = 2 - I 0 0 . A-
±
is full

.

""

Storage requirements : A : LU n 3h

hxn A-
I
~ n2



Transpose

* = be :) :* - :)
In short : A = lay ) ,

AT= (9;)

Two formulae :

(a) ( AB )T = BTAT

(b) ( A-IF = (AT )
-I

(b) assuming that (a) is true :

AA
-I
= I{ At# = I ⇒ (AA

' ' )t= IT
⇐7 (A-

'

A)
T
= IT

( AA
-" IT = ( A-"AT

⇒ (A' FAT = AT1A-1IT = I

⇒ ( A
" IT = (AT) D



Definition Matrix A is symmetric ,

if A =At
.

- -- -

Identity : RTR is symmetric

(RTRIT = RTR R
/
man

For symmetric matrices :

A = LDU = LD LT is symmetric !

Ipe=L Easy : A is a complex matrix ?

-

ZE0 j mad Z
= VIZ

x een j 11×11 = Vx j It = Hermite

× = fktzi ) , x
"
= LI - i 2)

A e en
"

; Att
= ( Iii )

→ universal notation AT



Definition Permutation Matrix

Rows of P are the rows of I but
in some order

.

Any inverse permutation is also a permutation .

Moreover
,

p
-T
= PT

.

Definition If A-
'
= AT

,

It is orthogonal .

⇐⇒k

p=f¥ %)
←

(% too )
ppt = I

4 I

÷÷÷⇒":÷÷⇒
.
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¥ : :)
P from left : permutes rows
PT from right : permutes columns

A- x = b ⇒ ( PAPT) (Px ) = Pb
-

I

.

X X

Ggg
X X

x x x

x I × ! x x

x x x x x

→ perfect elimination order


