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Rank - R tenon
.
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is a multi - erry ( 3- erreurs ) that can
be written as a sum of R rank - one

tensons auith R being the minimal possible
muxnber of terms .
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R should be the smellevt possible to qnelify$
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Terminal such décanp are also oalled

" tenson factorisations
"
a
" p.gl?.qd.Edecompositics

"
.

fichue Et c
-

i
n - R

= IËÏ - + Ë⇒ËË⇒± ⇒



Adoptive :
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Remontes about the national tenon - rank
.
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a

¢
Ader - 2 Lensois

A) Fn matricer "terrier - tank " ⇒ usual lin - algebra
Notion of tank .

T
dim ( now span ) = dim ( Colum- span ).

Fa Lensois
"

Teresa - Rank
"

is Not a linear - alg
(of ender ps3 ) motion

.

More over there are other Nobis of Rank (see later
lects ) .

2) Non trivial to de compare a tersa in a

minimal # of tank one terni
.

• unicity ?

• algorithmes ?

Rule of thumb : R is
"

smell
"

w -
r - t to I, > Irez

meme

→ decemp tends to be unique
-

→ efficient alg s are known .

R is "
modem

"

→ de camp is unique . . .

→ eff -lys are Not alwcys Know- .

Ris
"

large dont evan have uniity .



Basic.
[ about ader 3- tensons . 4570 's
-

Jennerich
,
Caroll , Honghwan - - - ]

• (et A = [Qi , _ . . , Ip ) I , × R

B = [ tz , _ . _ , her I I, × R .

C = [ Et , - - - , En 3 Iz × R
.

in particule
a. A & B have full colum- tank R .

( RE mince,,IÙ
* C Les pair urine indip colonnes : ttcj Ei # 7 Ej

• Tate a 3-te
T = Ë a- ixkixoçi maT

. Then the tenon ( or multi crrey of members T'
Pt)

can be de composed in a in a

sum of et mort R rank -one terms .
And

the tenson rank of T is R .

• Qualificalionfnuni.ci#:npkhrivialtescaliycof
a- , b-

,
E [ de ¥ Ii @¥Ei]& uphpunntehèof Lens in Sun .



Remontes :

-1) The then will Le prend i- e constructive

way and the prof will Ducs jive also
our algorithme pdf I, , Iz , Iz ) .

2) For this then we have R S min CI
, , Ir )

- in this tenu R is
"

Smell "
- q

- unicity & algorithmie result -

#en R > mi- CI , , Iz ) .

len is Known]| As an aside s :

• supp one that Ka , Kb , K, are Knuskel

Its of A , B
,
c .

-

( ka is the KR if it is the max integer such
what all sub sets of ka mets in [±, - - - Er ]
are lin - imdep i z kata sub set that is lin - dép)
if 2k-12 f Kat Kostka in décemp of T
Then this Üe.

• For example I, = In - Iz = N & 127N

I.ÏÏËËÏËËËÊË.¥"p
- BUT NO EFFICIENT Ancrés ARE KNOWN.ly



4) Them is
"

surpris iz
"

in the seum met

fu 2- Lensois (matricer ) it does not hold!

Recall Au " relation problem
"

-

:

A = [ 91 , Ça ] I , × 2 12=2
.

B = [Es
, le I I, x 2 R = 2 .

A & B hee tank R = 2
.

T = Il ④ ki t Er ④ ben ✓

This decour is not unique ! Wtc ?
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