
MATRIX COMPLETION OPTIMISATION PRORLEM #1 :

Setting : min rank (X) s .t . Br() = P(M)
X

DXA

MEIR , rank(M) = d D.
. ↳ Find X such that :

2 = observed indeves (3) X agrees bith M in 2.

- E(i , 3) : Mij is known
12) X has lowest possible rank

DX

Pm : (R
**
- IR -> projection one

Properties :
Xij (ii)e

Pa(x) = E
O (ijj) # .

M-non-sparse, = "randomlydistributed"

=> unique solution to #1
.

12) Solution is UP-Hard. (very difficult
to solve



OPTIMISATION PROBLEM #2 :
OPTIMISATION PROBLEM #3 :

min IXI S
.

t
. Bm(X) = Pre

minEXIIIXI, Sit
. Bal = m )

nuclear nor-

Properties : Properties :

ild assumptions -> # = #2 .
1 Simple algorithm

he is an algorithm ,
Bos (2) [50 => #3 converges to #2

.

generally slow .

Largragian : sand to be o.

M
&

2(X
, A) = <IXx +t 1X(), +< ,Am(n)- (x)

Sterations :
(1) Y = argnie [(X,

A

12) ((M)=
(n)
+B(b(M) -Be e



Step (2) : Properties :

argmie [IXIx +#X - <1 Pm) 3) Simple .

X - exerase
-

<Bald) , X .

=

12) Converges to #3
.

#
3

-> argmie ElIXIx + <llX- Buk( Is t
13) < "large enough -> converges

Solution : x = Dc(Pn(A)
- .E . Vs to #2

.

-

&
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Sala 4 , V
ALGORITHM 14) Output has low rank.

Set: = 0 ~ . Sche .us

I
15) A is always i outside 2.

Iterate : x(k
+1)
-Da(Pr(A))

16) Sufficient to find SVD only
(n

+1
= ↓ +BPm(M- y

**

)
for 2: >[ .

(h)
Return X Sai

, vi)




