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l. Asjmp-}o—ﬁc rone_
([\2}((2,2,2}) = oW

Centrol problems :
(1) Determine whether Ww=2 or w>2 7 @((2,2,2>> - Yor >y

(2) T there any tensor TE FroF 6T with R(T) > n 7

() Whok is 4he stucture (gzamem'c,bpolaaiml,agebmfc,.-.) of
‘{ %(T) . Te Fa ‘F”z®7Fn3, n,.ew} ?

(4)  WWhat properties does R have ? Computable ? Semicontinuous 7



2. /S@W\'conﬁnuitns V- C'oC'aC"

Theoram, [TeV - %LTS&F’B is Zanski—closed. .

() Meaninj: VO\,,I‘) Hpoljnow\ia\s P"""P{’, , V're\/_

B(T)er & P(T)= = p(T)=o.
So there is an O\Bori'Hr\Wl 4o decidle upper bounds.

(2) Conseriuente :

T, T, = T and ¥i) RCTer = R(T)er
(Euclidean distance.)

Theorem. Y Fe X) if‘rev . FCTY&r } s Zanséi-closed, .
Theore. ¥ T e V) '{Se\/: S £ T'}y 5 Zans&i-closed.



3. Poof

Theorem 1. {'reV: R(T)= r} s ZarisBi- closed.

Def RLAT: sup {R(T):TeA} Por AcV

Theorum, 2. R[A] = R[AT.

et A=fTeV. R(T)zrf Then E(A]_{— r.
© By Toeorem 2, R[AT e 1.

+ So for all T¢ A R(T)zr, 50 TeA.
+Then Ac A, O



-0 ingredients :
Lemuo 8(8@1’) € R(S)+ R(T)
Recall: IFe X R(S®©T)=F(S@T) = F8)+F(T) £ R(S)+ R(T).W

Lewwo \/AQC”L,Vn, f\lm; VG%T39 s{aanfvm\: veA%.

Exowple, A = €P= c'k C span A = () {[:o} .
p:plA)=o L:LA)=0
ey lin. forma

. leb € be a finear form vanishfry on +he RHS
. .F T (T®) s a PoI:InD‘MI'OlI van’shkj on A
« So [ vonishes on A

« Then £ vanishes on the LHS O



Theorm 2 B[,T]:-_B[A]

3
£ dim dexnfv) = (n;g_d."'l>
To pove: < /

_ ply(n)
. Let TeA. Then T®. 3 « S®" with Sie A (Lommor 3)

i
' %(T&m) £ 2 B(S'.@n) ¢ Pdﬁ(n).g[A]h (subadoliﬁvi#:j of R)

. R(T) 2 RIA] (take nih oot and n-> o0) o



Y. Consequence s
R .- {NR(_T):TE, Cd‘cbdl*ad?d, o\,eN}
Wt can we S‘ﬂ obout the Stucture of R?

Theorem. R is closed under OPPU”"S any Fdlq"m”‘"a' Pe NEx].
(So R has "W‘“\"j" elments.)

I @ waximi2$ waxg, o FCT) then it also maximizs WX g ¢ Fp(T),
and  @(p(T)) = pLPLT)). 0

Theorom K s well-ordered P

) L—
: : ap o the
(Evcg non—fncmasin3 sequence Stabilizes ; oiscrete J@nm above.> ’ i'ﬂzj'

Theotemt R i complete. over €

( Buclidean - closed ) e o o .1.\
limit in R



Theorem R .- {R(T):‘Fe C'&@d:&@d:d‘, o\,eN} is well-ordened

Lewmwa_ VdJ (Rd:{ECT} : Te@4@£4@£d:}f is Lell- ordered.
let Ac=TTe Cl 2ot R(T) = r}.
Lk G202 - € Ry |
Then Aq 2 A, 2 - s a olescending Chain of Zanski- closeol Zets
’Bd noe+heriani't3‘ this stablizes : IN, Yn2 N, Af = Ar,,
Leb Ty eV such that R(T) =y
Then ¥nzN, TyeAe Then fary So f=0y. 0

let r2r2 - € R . Then Vi,E(T; oncise | B[’l’;’)zr‘iJ
so that T € ¥ @Fd «xﬂFd3 for some 4, ,d2,d3 £ d
|

Then all r; are contained in +he union of {g(-,—) Te‘n: F"(z
over all d; &, , which is well-ordered. (finite union) . 3

d,



Theoremwt R 1= {B,(T) : T E Ci®£4®cdl D\,EN} % CDMP‘C{"E,

oef. RIXT := supr . R(T).

Lemma, Let X non-emply and  Zariséi- closed. Then 3176 X, RCT Y= R[X].
Prbo(f: Baire aaf%jw\j +heoremwi_

Lewmma, Vd, 3\7,1 = {ECT} : TECDA&(C’Q@@D“} IS complete_
Ry, is well- ortered, so decreasing &quences in Ry have a liwit in Ry
let ccrpc e Ry converge o re R.
Veri= 1€ djd@d;d@cd : ECT) < r’& is Zanski-closed
REVeel & (def) and S[Vfr] > Vi S[Vgrf(:r‘.
So 3 T€ Ver, R(T) = (@L_Vgrl =r, o reER,. @
Stmilar  Linite union a@b{WlefH- as before . N



Open _poblem s

() Is R:= {B.CT)J’E, (C*@(CQ@CO} g]_eN} discrete from below !

2y Is fTeV:R(T)e r} an imeducible Va(id:j?

Strussen's asJMP*U*"C ranke. = (2) = (1)

Corejec\—ume_



5. Discreteness

We don't oo if R is discrete .

Theoresmu '{ S,[?C'l"):’ré (Cn@d:n@(ﬂq,néﬂ\) 3 is odiscrete .
]'n(jnedie_nJrs
o &(VR(T') = Wlt'ne Fo(T) Quaniuw Lunctionals

- Y, TAMD: e Cloc’ c"Y i fhare
T woment po\d"'cpe—
] %QCT) . Te C'oC"® (Cn:g s {inite (s dliscrete )
. YTE (C"'ME“?@(L’"J coacise, @CT)’P/ win [Vl.,lny,ﬂg)vz’
c YTELC "0 C 0" concie oand 2 Nle), Hhen Q(T)=c.



Known: Values of @ and é}ﬁ

(V)

[CoS-l-a—-'lDal ai 2[(

[Steossen 38 [christand|~Geomando 2. 22 [
r | r ,
o o . o L v i —
o | ghtf) o v 048 ?
~1.8Y °

. Caum‘aHJ nany valuel over €

[Blatrer - Draisima - Rupnrewst 22@]

o Well- orlered  over finite Pields (vo accumulation ponts fom above )
[Blatter - Droigma - Rupniewosti  22b]



b. Apgmptoie. spectum distonce  axvorg/aby240416763
Oistance.  d(S,TY) = sup |FES)-FCT.
FeX

Lemma. A s a oistance on asdmp'bh‘t egruimlence classes,

lamma. d(S,TY £ a/l, & (H8S £ (h®d & {a)

Lowmos. 1B 5,,S,,.. = T, Hen RIS)— RIT) and QL$)>ERUT).

let &0, Thee is N st. forall i>N and all Fe X, |F(S;)-F(T)l<e

Lt T, Fr eX 4t F5 (S5)= O(5:) and T (T) - OCT) ("‘“‘*“{7)

O™ = T (1) > TAS)-£2 O(Si)-¢ (sawe with T and S; suapped) OO

Can We appfoximate {nmn’p bd fensocs +that are easier 4o understand 7
Recent wor : +his worke well for 8(09%3!



