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Asymptotic spectrum X = 90Hom(tensors, Rool : E-monotone].

Question : Given any two Fo
,
F

,
EX can we make a curve

FtEX , telo, 1] , that interpolates between Fo
, F1 ?

Example
· Quantum functionals interpolate between the flattening ranks.
· Support functionals too in X(oblique).

We don't know if we can do this between arbitrary points in X.

8 A
Open problem Is X : disconnected connected stronger structure ?
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Theorem Fp ,qE N[xix2] , PCTi .Tal q(Ti ,Tz) <to =q(x ,x2) - p(xi ,x2)

etc.
on X(TiTz) .
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pin)Eq(W)j0q-ponToI

Theorem X((2 , 2 ,2)) is connected , so equals In , 2]

P((2 , 2 ,2) Eq(2 , 2 ,2) Eoq-ponw
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Lemma FyEX
, P(ninin)) = $((2 , 2 ,2)) loga"

Theorem &ninini)Mjmjmj) 0x9m
; - Exlogmi on

Proof
#zw

↑ (ni , ni ,ni) = (mj ,Mj ,mj)
j
=> FOEX

, [02 ,2,2loga12 , 2 ,2)logamy
E ExcX ((2, 2,27) , Exoghi = [xlogm, B.
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-

Suppose we prove (1) and the function (2)
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4. Log-convexity for matrix multiplication
4. I Proof outline

XRy

: = 2 convlog X log-convex hall

comma =

1xL
over all that hold on X.

Proof convlog X is characterized by linear inequalities on log X

so ecouvlugX by "monomial inequalities". 13.

So to prove log-convexity of say X = X((2,2,2) it suffices to to

prove X = * ,
so it suffices to show X is characterized by monom . ineq.
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Lamma feng on X = feg on X

Proof If u v on X
,
then nev on * (monomial inequality

Then u = zing" on X.

Then f"zng" on * (because f has poly(n) many monomials
let 2 + 0 .

D.
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We will prove :

Condition A

FtEX
, feg on X = f Eng on [ut] R

.
(2pi2x)eX((2,2)

↓

Lemma
.

Condition A = Theorem.

Pr
=> f =Mg on [u

, t] = quit3

=> f = gon [n , t] 1
.

How do we prove Condition A ?
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Now for (i) : feg on X gives (duality - has small flattening rants !
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p(fan)n =
204)] q + 204[ q evaluated at<2,2 ,2)2

qeQ qEQ
mu- need to get rid of !



4
.2 Compression

It turns out we need to do this :

Theorem
.
If 1 . <2 , 2 ,23** SOU and R

, (S) = 1 . (24)
E-2
,

then 187(2 ,2 ,2703-1 = W.



4
.2 Compression

It turns out we need to do this :

Theorem
.
If 1 . <2 , 2 ,23** SOU and R

, (S) = 1 . (24)
E-2
,

then 187(2 ,2 ,2703-1 = W.

Three ideas :

· stabilizer of (a,b ,c)

· local projection of (a ,b,c) to Cal b !c)
· Matrix subspace lemma



Stabilizer

<nin) = (A
,
B
, C) re Tr(ABC)



Stabilizer

<nin) = (A
,
B
, C) re Tr(ABC)

Il

For X
, Y ,Ze Ghn Tr (XAY"YBE"z(X") "Sandwiching"



Stabilizer

<nin) = (A
,
B
, C) re Tr(ABC)

Il

For X
, Y ,Ze Ghn Tr (XAY"YBE"z(X") "Sandwiching"

Lemma

<ninin) E##2 is invariant under

#22 At XAY"
#22 Ble YBzt
# ? crzX+
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Pic: e
B

: eja te Eja Gas dec
Lemma

(IdP, Pa) (ab ,c) = La , b'
, c)
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Lemma
. If (n , n2 ,ns] = SOU and R

. (S) < T(ni-mi + 1)
for some ofmiu; .

Then (Mi
, M2 ,Ms) = I

Proof Wlog <ninans) = S + 1 e Finexnenaxnon,

xxx
EE

N2 N2 N2

Theorem
.
If p

. (2 , 2 ,2)
*3
< SOU and R

, (S) = p . (2n)k - 2
,

then [7<2 ,2 ,2703-1 = W.
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5. Log-star-convexity for rectangular matrix multiplication

Theorem X<2 , 2 ,2)) is connected

Strassen proves something stronger

Star-convex Ye is star convex with respect to cel if VdEY,
the line Etc + (l-t)d : +10,]]c Y .

Theorem log X ((2 , 1 , 1) , <1 , 2 , 1) , <1 , 1 , 2)) is star-convex with respect
to

Ru =

9.log R(x = (1 , 1
, 0)

log R(s = (0 , ! , 1)
① Lai,bi ,ci] (di ,Cisfi) =

Open problem Is it onex ? Zaibic [ (dieifi)w/3


