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Basic Tcel i Moore - Penrose pseudo in verre .

-

A c- IRMXN
,
Ate R

" " "

real - mehrix .

By déf me MP pseudo irmx of A is the matrix

+
A e IR

" " "
sablier .

1) A-AtA = A

2) At A At = At

3) (AA
t
= AA+ ( so AAT gym matrix)

4) (A+A)
T
= AtA ( idem ) .

Reset of MP At alwcysexists and is unique .-

(of course in can A is investit le matrix → At-- A-D.



Properties of MP pseudo innu (exercice )
.

-
-

1) At existe, and is unique .

2) if A c- IR
" " "

her At ← "2
" ""

.

3) (Att = A
+

4) ( On× ,y ) = On ×, . a- Zero matrix tnaspoud .

£ terre melnix

5) (Att = CATH

f) (xA)
t
= d-

'At
,
a # o .

î
C- R

.

⑦ If A tres full colum- tank & B has full vewrank

then ( ABY = D'At
.

8) A full column tank
,
then ATA (which is szm )

has full rank and is invertie ( ein - alpha ) .

AND
At At & ATA = I
-

g) A full revu rank , then AAT is filtrante and inertie

AND At = AT (AAP
-/ & A A

#
=I .

--



Recall in them RE min CI
, fr)

- -
A = [ai . . . er I I , XR } full colum- tank .

B = LE - - - fr3 Inx R

C = LE - - - En ] Izx R ← pain wir indy
of colum- s .

R

Thirteen 'T = Içi Ii @ Ei has a
E-
,

unique de composition with at mort R terms .

ÀCup to trivial resali-zs of E , I . E ) .

Important idee of prof .

-

Given Taft → Irm matricer by adiy auvents .

[TCI , I, ± )) = % T'
Pt
×
'

+ à"
= Ici}

By loekiy et there Melvin
-

(alag different rats ± , z , _ . . ¥ Ei(( Reconstruit the Terror by Lia Alg Method



Proof of Then ( constructive nwef → Alg ) .

= -

• ± & z er
»

:
⇐ME Ëaibi ⇒
→

Te = Ëaixobi LE Ei ) pontifia
Te = ÈÎ eixokiczt.ci ) .

T"
"

• Compute Tx (Ty )
"

and (f)
+

Ty
ne w.lt me eiga rectosof →yield. A & B

.

I, = ÎË
,

Eibit ( E - çi ) .

E.ç , a-

= Y :*!!:ËÏ
- ←

Rxr -

= A diag ( E.↳ ) BT
±
.

un ÷.
.

÷
RXR $- S -t Naze

"
r =L - - - R

"% clay
.



(TT, )t = (A dig (E. çr ) BTP
-

A full col rank
BT full remonte -

} d-
y g) DT full rouverte .

I. Er to with probe .

PKI : Txt = (digue. e.) TEST A+
= (BT)

#
@y E- ⇐It At

= CBT)
"

diag (Ë)At

similerly TÎ = CBI diag (z¥)#
-

(gain I at random six Rts sa w.pnhzzt.cn # o )



• Ty Tyt = A diaglxI.cn ) BTBtttdiglyf.cn )At
-

I since IT has full
now tank .

= A dias (Ë) Ee
similerly \• #t' Ty = ( BTF diaz ( ) Bt .

-

These two matrices terre remarkchh pveperhy : ✓

Tx TÎ A = A dig (¥z ) because ÀÆI[t TÎ Ty = diaz ( Ë÷
.
) BT BTBTÆI

-

mm
-

Say Met E) , Ça , - - - , Ep are e. vents of Tx Tyt$w.me -
vous ±Ë÷ -

r -
- t - - -Rl? ÊÊe.ua
of TxtTy with



* Tytla =
r
) En¥ # a = si
.

)
.

"
tinter -

- Ibn .

So you reconstruit &①---⑤É$ by-sohiyhueeigareheprbhfertxtyt.se IT
Since En 's au point easy to

| su net ⑦ ' mer '

yt. Cr '

( you would heu = of you had Er = der ') .

1) As a cangue eiga verts au unique ftp.aliy ) .
-

Il Remonte met e. v for Iv is Ë
IT - Cv

e- ferais fini:
with b- r .



• We have already caehucted A = LE , - - - Ep ]

B-- CI, - - Er ]

is unique Hey & we her correct pxiriy .

• Rennais he be done is reconstruit C-- G- -Ip]

←↳
t"⑧=ËàÈ *
FIÉE

.

- -

R embuerons ,

Fix 8
t
-

-

Map, r .

I
, Iz X R metrix

.

- -

limes Colum .

Sepp Liner syst of I,Irequestions with R unknavs .

ad It is cast that Map, r I,Iz × R
is full colum- tank = R (Exercices) became Ak B

have full alun - route .
Sad The systof quatres #) has * unique solution

.

Rubanerie, #④t



Jenrich Algorithme .

Hmm T' Ë Eh çi)
.

-

-

Input L =/ - - - I
, , § =) - Iz , 8=2 - - - Iz

Output A , B , c

a) Compte TIP= [ Î
"
XO random ± c-À

TIP = [ T'
$ '
y
'

" Ire ,

2) MP pseudonum (Txt (Tsf & T×¢ËTy
3) Compte enjavelons a- , - -à, --Ef
pair them according to their immesely related enjeux lues

4) Sola for Crt
,
r = t - - R

, for each 8=1 - - Iz

+t' = Ça? b! cf
-

- -

Known by

END / NEXT TIME pnrme
cher algorithme -

=


