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Exponentstructured
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create tensor from small diagonal tensor create large diagonal tensor fromtensor
smallest→ ← largest

r s

T = U④V④W . Eg ei④ei④e; E. ei④ei④e; = U④V④W
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TE find
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µ
Applications :

•
matrix multiplication • Matrix multiplication /also ! )

•
circuit complexity [Raz] .

Additive combinatorics
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sub rank application : Matrix multiplication barriers

History of bounds on exponent w
3

a.ifMy best upper bound

2 best lower bound# lower bound under extra

assumptions
,

"barrier
"

sixties eighties now
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ordering
SET iff S = U④V④W -T for some V.V,W

Rank upper bound phrased in ordering

Mmm e- Éei ④ e ; ④ e; ⇒ WE logmr
i=\

¥tif , we go via specific
"

intermediate
"

tensor T

Mmm e-
^

e- Ir

theorem ( Strassen ) [ essentially maximal sub rank m2
- °")

BÉn (CVZ ) Iman sabranle of T④
" implies barrier



Two directions in the rest of the talk :

① How to upper bound subrank ?
for barriers and other applications

② How to circumvent these barriers

and improve upper bound on
w ?
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• Tensor rank : decompose into sum of simple tensors
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f change notion of "

simple
"

• Slice rank [Tao] : decompose into :
Eu ④ Vj ④Wj . Euj ④ ✓ ④ Wj . ¥j④Vj④Wj j

• Analytic rank [ Gowers & Wolf ] (over prime char. ) counting , bias

( extend to char. 0
eGeikk 1- Kopparty- moshkoritz

- -23 dimension of variety

• G- stable rank [Derksen] one- parameter subgroups, invariant theory
Id Quantum functionals [Christand I-Vrana- Z] moment polytopes
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•
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"

analytic rank to char
.
0

theorem [Moskovitz - Cohen] GR equals SR up to constant !

The-then [Derksen - Maham -Z] Huge gap between Q and GR .
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Positivstellensatz

fstrasseristheoryof asymptotic spectra / Tensor inequalities emms Real geometry
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• Strassen's generalized tan theorem
( from non-trivial connectedness )

⑦ Mmm
;

e- ④ Mmm
,
: ⇒

i j

Upcoming paper with Wigderson : survey , exposition, extensions


