


isomorphism Problems and word problemsE-

Think of both as
" equivalence class problems

"
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,
Y

,
¥ X -Y

Eg# ① Graph Isomorphism
④ word problem for groups fringefields etc

→ Polynomial Identity Testing (PIT
)
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PIT = Word problem for Ffxi , - Xm)

→ Non -comm .

rational Identity Testing (RIT)

@tabla)
- '
t @+65

'
-at Eo

RIT ←
Word problem for F 4h,

→
Xm7

I
"

free shew - field
"



More examples

③ Matrix scaling
Given A

,
BE Mn ,

are they related by a

row - column scaling ?

"e F Di , Dz diagonal matrices
s . t

D
,
A Dz = B (could also impose

"AHm×imy.

"

:*
.

( Ft ID. I - deter, =D

Can you
scale ARB

E¥¥n) to get as
close to each other as possible ??

If A C- Mnl K¥1
,
then A ¥..

O if f per (A)
=0

④ Modules over a ring
M

,
N are R - modules

⑨ Is MEN ?

⑥ Do Men have same Jordan - H
der series ?

Often capture reps of groups / quivers H tie algebras .
. .

as modules over some
"universal

"

ring



Q: What do you
need for an equivalence problem?

Ans : A notion of equivalence .
-

t
In

many wage ,
another word

for symmetries .

Eset: Nice group G ca V ← vector space
I

could be more

For re V Or = {gygeg}
general .

Orbit equivalence : vnw
if Ov -- Ow

Orbit dome equivalence : vnw
if now * of

d

Spl case : Vno if OEOT = Null Care
Membership

a-

{rev Iota }



① G -- Sn la f- Mn by
r . A = rArt

Orbit equivalence = graph isomorphism

② G -- S Lux Slu G V -- Mln
m

(P , Q1 . Hi , - Xm) - Rx,E
'

,
- ,
Pxmd
' )

Null Cone Membership captures Non -comm RIT

for Rtt ! If!&Y !:]

③ Stn = diagonal matrices with del- I

Stnxstn Ca Mn )

④ i , Dad . A
= D

,
ADI

'

Orbit equivalence = Scaling e p [long history ]

Orbit closure equivalence = Approximate scaling
EP

&

recently obtained

T
(w/ Avi , Michael , Levent )

' T GU → Orbit equivalence ,
Orbit dome gun,

tone @*,
n Orbit closure containment Ep.



Big Picture :-

{ Equivalence )
-

P # NP

problems RETIE


