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What do these pictures have in common ?



Tools come from many areas

The extraordinary recent progress in dispersive
equations has involved :

* Harmonic and Fourier Analysis
* Analytic Number Theory

* Math Physics
*DynamicalSystems
* Symplectic Geometry
* Probability



A case study : the nonlinear Schrodinger equation
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Where does the MLS come from ?
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More Mathematics
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Example of on integrable system
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Hamiltonian Structure and Poisson Commuting Energies
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Periodic Strick arte Estimates

He need a good Banach space for a fixed point argument.
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Strichartz Estimates on rational tori
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Str ich arte Estimates on occy Torus
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Improvements and consequences

* A bilinear Str cohort

estimate
was proved by

C . Fan - S - H. Hang
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Transfer of energy
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What we can say mathematically
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Growth of Sobolev Norms

Facts : Complete integrability may prevent the growth of
Sobolev norms ( I D cubic MLS
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Some

bounds
from above

Assume u Ct
,

x ) is the global smooth solution to

{
if u t see -

- Hein Faded
.

: If XEITZ then

htt , 5- No ⇒ Hh Hill Hs Ec It12 's - ' ' to Itt 21

Bourgoin ,
So hinger )

Facts : Consider the MLS with heulincorily Helmer
, scpcs

in generic Tori IT 3
. Then one has µ

For  rational ITS it
would not be here !

HU It ) It E C C it it , )¥tocp , Ocp ) = min I p - s
,

5- p )
2C IT 3 ) #

( Y . Deng - P
.

Germain )



Are there
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this is a constructive proof .
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Toy Model

f-
i is

,
= - lb

,
I

'

bj t 2 bj- , 5,

t 2 bit,b-
j j = I

, - -

,
N

b
,

I t ) = boy HI = O - > boundary dote

bj co ) = Ts, - > initial dote

Remote : Although This is not the original system ,

one can prove
that its solution approximate well

the one of the original MLS system .



The dynamics
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The heart of the matter
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Some Remarks

* He do not know what happens after time T
.

* In the work of Coles - Fa on the procedure is different
but the some set A- of frequencies is used

.

Question : What happens when IT
2
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Anstey : It depends on the theorem .



he won squeezing theorem
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S a men - squeezing true for oh 'm = A flows ?

* True if Iot ) is a cowpat perturbation of a linear
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