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Initial value problem (IVP) associated with
Schrodinger-type equations of the form

i0yu + Lu = x|u|Pu + bE(|u|?)u, (1)
u(z,0) = ug(x).

(x,t) e R" xR, n>1,

u = u(z,t) is a complex-valued function,

x and b are real constants, p is a positive real number

L and FE are linear operators.
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Schrodinger-type Equations with a nonlocal term

Initial value problem (IVP) associated with
Schrédinger-type equations of the form

i0yu + Lu = x|u|Pu + bE(|u|”)u,
{ u(x,0) = up(x). (1)

(z,t) eR" xR, n>1,

u = u(z,t) is a complex-valued function,

x and b are real constants, p is a positive real number

L and F are linear operators.



e Schrodinger equation

10 + Au = x|ulPu.
e Davey-Stewartson system (n > 2, m > 0)

i0pu + 007 u+ >, 02 u = x|ulPu + budy, ¢
0:31/5‘9—’—”’0 W‘*‘Z]—;Ozsﬁ ()11<|“| )
u(z,0) = up(x)
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e Schrodinger equation

10 + Au = x|ulfu.
e Davey-Stewartson system (n > 2, m > 0)

0’121 5‘9 + ’”)’0(%2’19 + ZI]] 012 b

u(z,0) = ug(x).

. 2 ) Iay Is
i0pu + 007 u+ 377, ()jj u = x|u|Pu + budy, ¢

p = O, (Jul?),
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Some examples

e Schrodinger equation

i0u + Au = x|u|Pu. (2)

e Davey-Stewartson system (n > 2, m > 0)

i0yu + 00?2 u—i—ZJ 282 u = x|u|Pu + budy, ¢,
521‘P+m 2@+ 2o 07,0 = O, (Jul), (3)
u(z,0) = ug(z).



e To m > 0, system (3) becomes

iOpu+ 002 u+ Y 0%7"11 = x|u|Pu + buE(|u|?)
j=
u(z,0) = uo(x),

where

o & o
BN = gy s, /€ =07©)

L =002 + ) &,
]:

«O>r «Fr <

it
v
N
it
-
[y

DA



First Workshop on Nonlinear Dispersive Equations
Schrédinger-type Equations with a nonlocal term

Some examples

e To m > 0, system (3) becomes

iOpu + 602 u + Z 02 u = X|ul’u + buE(|ul?),
u(,0) = uo(x ),
— £2
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Some examples

e To m > 0, system (3) becomes

iOpu+ 002 u+ Y agju = x|ulPu + buE(|ul?),
j=2
u(z,0) = uo(z),

— 5%

(&) = p(&) f(&).

L=602 + 02
j=2



In [B]

iOpu+ 002 u + Z O;fj’u = x|u|’u + buE(|ul?)
Jj=2

e Lorentz spaces:

LPR™) = {f; /]

Lpoo(Rr) := SUP Aa(A, HYP < o0}
‘ . A>0
a(\ f) =p({x e R™;|f(x)] > A}),

e Global in time solutions (= self-similar solutions)
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In [B]

=2

n
i0pu + 00, u + Z agju = x|u|’u + buE(|u|’)
e Lorentz spaces:
LPo(R™) = {f; ||l poany 1= sup Aa(A, )77 < oc}
A>0

a(\, f) = ul{z € B | f(2)] > A}),

e Global in time solutions (=
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In [B]

=2

n
i+ 603 u+ > 07 u = x|ul’u+ buE(|ul”)

e Lorentz spaces:

LPRR™) = {f; | fl Lroo@ny = il;% Aa(\, /)YP < oo}
a(\ f) =p({x e R™;|f(x)] > A}),

Global in time solutions (= )
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Motivation

In [B]
i0ru + 58§1u + Z szu = x|u|’u + buE(|ul?)
j=2

e Lorentz spaces:
LpOO(Rn) = {f’ HfHLpOO(R”) = iulg )\Oé()\7 f)l/p < OO}
>

a(A f) = p{z € R [f(2)] > A}),
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Motivation

In [B]

n
iOpu + 692 u + Z ngu = x|u|’u + buE(|ul?)
j=2

e Lorentz spaces:
LpOO(Rn) = {f’ HfHLpOO(R”) = iulg )\Oé()\’ f)l/p < OO}
>

a(A, f) = p({z € R [f(2)| > A}),
e Global in time solutions (= self-similar solutions)



Pablo Silva, Lucas Ferreira, Elder Roa ([SFR)):

10 + Au = x|ulPu.

o £, = {f[l:, HHH(}, o sup |t|(t/2Hu<t)H (p42,00) < OC}’
—oo<t<+00 L
where a = % o /)712.

e Global in time solutions (= self-similar solutions)
e Asymptotic stability

e Decay

«O>r «Fr <

it
v
N
it
-
[y

DA



Pablo Silva, Lucas Ferreira, Elder Roa ([SFR]):

i0ru + Au = x|u|fu.

o By ={us|ulla=sup [t2|u(t)]| pr200) < 0},
—oo<t<+00
e = 2 —
where a = . /};‘2.
e Global in time solutions (= )
e Asymptotic stability

e Decay
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Motivation

Pablo Silva, Lucas Ferreira, Elder Roa ([SFR]):

i0u + Au = x|u|fu.

o Eo={ullulla=sup [H*?[u(t)]pprz00 <00},
<t<+oo

—2_ n_
where oo = pEsE
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Motivation

Pablo Silva, Lucas Ferreira, Elder Roa ([SFR]):

i0u + Au = x|u|fu.

Eo = {u|lulla = sup  [H*2[Ju(t)]| 20 < 00},
<t<+oo

—2_ n_
Wherea—p pEsE

Global in time solutions (= self-similar solutions)

Asymptotic stability
e Decay



Schrédinger

i0ru + Au = x|ulfu
Davey-Stewartson (m > 0)

n

i0pu + 58§lu + Z ()fju = x|u|Pu + buE(|u|”)
j=2

L =602 + _22 9 — L
J=

Extends the results of [SFR] to the D-S system.

P o £2 B o B

BN = gz fO) = HOf(©) > B

To give sufficient conditions on the operators L and E that
allow to extend the results to the IVP (1) .
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Schrédinger

i0wu + Au = x|u|fu
Davey-Stewartson (m > 0)

n

10ru + (56?111 + Z f)iu = X‘u|/)u + ])IIF(‘//‘/')
=2

L =602 + _22 9 — L
J=

Extends the results of [SFR] to the D-S system.
— 2 A ~
BN = grmgis el © =p©f(©) » B

To give sufficient conditions on the operators L and E that
allow to extend the results to the IVP (1) .
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Schrédinger

i0wu + Au = x|u|fu
Davey-Stewartson (m > 0)

n
i0pu + 00, u + Z cﬁju = x|ulPu + buE(|u|?)
j=2

L=0602+> 02 =L
=2

Extends the results of [SFR] to the D-S system.
E(f)(§) = 2 4mé2

iz @ f© =p&)f(&) »E

To give sufficient conditions on the operators L and E that
allow to extend the results to the IVP (1) .
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Motivation
Schrodinger
i0u + Au = x|ul’u
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Motivation
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Davey-Stewartson (m > 0)

n
iOu + 602 u + Z a,%ju = x|u|Pu + buE(|u|?)
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L=060; + > 0 —L
=2

— 2

E(f)(&) = Wﬂ@ =p(&)f(§) = E
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Motivation
Schrodinger

i0u + Au = x|ul’u

Davey-Stewartson (m > 0)

n
iOu + 602 u + Z a,%ju = x|u|Pu + buE(|u|?)
j=2
Extends the results of [SFR] to the D-S system.
n
L=060; + > 0 —L
=2

—_— N é—% A N N

E(©) = graisraf©) =p©f(© — B

To give sufficient conditions on the operators L and E that
allow to extend the results to the IVP (1) .



L is a pseudo-differential operator defined via its Fourier
transform by

Lu(§) = q(§)u(f), (4)
(H1) the function ¢ is real and homogeneous of degree d, that
is,
g(A) =),  A>0.
(H2) The function G(z) = [g, e/@+9E)d¢ belongs to L®(R™).

(H3) E is bounded from L®)(R") to itself, for all p satisfying
1 <p<oo.
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L is a pseudo-differential operator defined via its Fourier
transform by

Lu(§) = q(§)u(s), (4)
(H1) the function ¢ is real and homogeneous of degree d, that

is,
g(A§) = X%q(8),  A>0.
(H2) The function G(z) = [g, e/@+9E)d¢ belongs to L®(R™).

(H3) E is bounded from L®)(R") to itself, for all p satisfying
1 <p<oo.
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Conditions on L and F

L is a pseudo-differential operator defined via its Fourier
transform by

Lu(€) = q(&)a(¢), (4)

(H1) the function g is real and homogeneous of degree d, that
is,

g =€), A>0.



First Workshop on Nonlinear Dispersive Equations
Schrédinger-type Equations with a nonlocal term

Conditions on L and F

L is a pseudo-differential operator defined via its Fourier
transform by

Lu(€) = q(&)a(¢), (4)

(H1) the function g is real and homogeneous of degree d, that
is,

g =€), A>0.
(H2) The function G(z) = [gn e!(@&+a(0) g¢ belongs to L (R™).



First Workshop on Nonlinear Dispersive Equations
Schrédinger-type Equations with a nonlocal term

Conditions on L and F

L is a pseudo-differential operator defined via its Fourier
transform by

Lu(€) = q(&)a(¢), (4)

(H1) the function g is real and homogeneous of degree d, that
is,

g =€), A>0.

(H2) The function G(z) = [gn e!(@&+a(0) g¢ belongs to L (R™).
(H3) E is bounded from L®>)(R™) to itself, for all p satisfying
1 <p<oo.



e Self-similar solutions + conditions,
e Our main results,

e Applications.
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e Self-similar solutions + conditions,
e Our main results,

e Applications.
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If u(z,t) is a solution of (1) so is uy(x,t) = A¥Pu(Az, \%), for
any A > 0.

important! (H1)-g(A¢) = Aq(€)

Definition

u(x, t) is said to be a self-similar solution to the Schrodinger
equation in (1) if

u(z,t) = up(z,t), V2> 0.
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any A > 0.

If u(x,t) is a solution of (1) so is uy(z,t) = A¥Pu(\z, \%), for

u(x, t) is said to be a self-similar solution to the Schrodinger
equation in (1) if

u(x,t) = uy(x,t), v A > 0.
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If u(x,t) is a solution of (1) so is uy(z,t) = A¥Pu(\z, \%), for
any A > 0.

important!(H1)-¢(\§) = Mg(€)

Definition

u(x, t) is said to be a self-similar solution to the Schrodinger
equation in (1) if

u(x,t) = uy(x,t), v A > 0.
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Schrédinger-type Equations with a nonlocal term

Self-similar solutions

If u(z,t) is a solution of (1) so is uy(x,t) = AYPu(Ax, \9t), for
any A > 0.
important!(H1)-g(\¢) = Ag(&)

u(x,t) is said to be a self-similar solution to the Schrédinger
equation in (1) if

u(z,t) = up(z,t), Y X > 0.




Supposing

e 3! of solutions to the IVP problem (1)
e 1 a self-similar solution
We must have

u(z,0) = uy(x,0),
ie., ug(z) = )\d/"’u,()()\zlf) (up is homogeneous).
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Supposing

e 3! of solutions to the IVP problem (1)
e 1 a self-similar solution
We must have

u(z,0) = uy(zx,0),

ie., uy(zr) = )\d/"’u,()()\zlf) (up is homogeneous).
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Supposing

u a self-similar solution

e 3! of solutions to the IVP problem (1)
We must have

u(z,0) = uy(z,0),
ie., uy(zr) = )\d/’)’u()()\;r) (up is homogeneous).
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Conditions to have Self-similar solutions

Supposing
e 3! of solutions to the IVP problem (1)
e u a self-similar solution

We must have

u(x70) = U)\($, 0)’

ie., up(x) = \Pug(Az) (up is homogeneous).



Integral equivalent formulation to the IVP (1)

u(t) = U(t)up + 1 /O/U(t — s)(x|u|Pu+ buE(|u|’))(s)ds, (

where U(t)uyg is the solution of the linear problem

s, ()
{ 10u+ Lu =0,

u(z,0) = uo(z) (z,1) € R" xR,
that is,

(6)
U(t)uo(x) = /

R

(i’i(;zrf-ﬁ-f’l(@)ao (£> dE
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Integral equivalent formulation to the IVP (1)

u(t) = U(t)uo H/o U(t = s)(xlul"u + buE([ul?))(s)ds, ()

where U (t)ug is the solution of the linear problem

{ i0yu+ Lu =0,

u(z,0) = ug(z) (z,t) €
that is,

R™ x R,

U(t)uo(x)

/ s, () de.
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Main Results

Integral equivalent formulation to the IVP (1)
t
u(t) = U(t)uo + Z/ U(t — s)(x|ulPu+ buE(|u|’))(s)ds, (5)
0
where U (t)ug is the solution of the linear problem

{ i+ Lu =0, (z,t) € R" x R, (6)

u(z,0) = up(z)
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Main Results

Integral equivalent formulation to the IVP (1)
t
u(t) = U(t)uo + Z/ U(t — s)(x|ulPu+ buE(|u|’))(s)ds, (5)
0
where U (t)ug is the solution of the linear problem

{ i+ Lu =0, (z,t) € R" x R, (6)

u(z,0) = up(z)

that is,
U(t)uo(z) = / P H1a(E) 5 () de. (7)
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Main Results-Global Existence

Theorem (Global Existence)
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Main Results-Global Existence

Theorem (Global Existence)

01<p<ooand£i—%<%<p+2,

e ¢ is a distribution satisfying ||U(t)¢||o < €, where
0<e<<1.
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e ¢ is a distribution satisfying ||U(t)¢||o < €, where
0<e<<1.

Then
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Main Results-Global Existence

Theorem (Global Existence)

01<p<ooand@<%<p+2,

p+1
e ¢ is a distribution satisfying ||U(t)¢||o < €, where
0<e<<1.
Then

e The integral equation (5) has a unique solution u € E,
satisfying ||ullo < 2e,
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Main Results-Global Existence

Theorem (Global Existence)

01<p<ooand@<%<p+2,

p+1
e ¢ is a distribution satisfying ||U(t)¢||o < €, where
0<e<<1.
Then

e The integral equation (5) has a unique solution u € E,
satisfying ||ullo < 2e,
where By = {u; Julla =  sup  [t|*/|u(t)|| 200 < 00},

—oo<t<+00

v




e P. Silva, L. Ferreira, E. Roa [SFR]

10 + Au = x|ulfu
Global solutions: 0 < p

<

~o and p+l <P <p+2
e V.Barros, A.Pastor

i0pu + Lu = x|ulPu + bE(|ul?)
Global solutions

‘ p12
1 < p < oo and s

<I1[)<p+2
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e P. Silva, L. Ferreira, E. Roa [SFR]

10 + Au = x|ulfu.
Global solutions:

and P2
and o
e V.Barros, A.Pastor

< <p+2
i0yu + Lu = x|ulPu + bE(|ul?)u.
Global solutions:

an ] P12 np ‘
and 1< <p+2
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e P. Silva, L. Ferreira, E. Roa [SFR]

10 + Au = x|ulfu.
Global solutions: 0 < p < oo and
V.Barros, A.Pastor

pt2 np
m<7<,0+2.

i0yu + Lu = x|u|Pu + bE(|u|”)u.
Global solutions:

and £ ’+f

= < <p+2.
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Comparing results

e P. Silva, L. Ferreira, E. Roa [SFR]
i0u + Au = x|u|fu.

Global solutions: 0 < p < oo and p 1 < <p+2
e V.Barros, A.Pastor

i0yu + Lu = x|ulPu + bE(|ul”)u
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Comparing results

e P. Silva, L. Ferreira, E. Roa [SFR]
i0u + Au = x|u|fu.

Global solutions: 0 < p < oo and p 1 < <p+2
e V.Barros, A.Pastor

i0yu + Lu = x|ulPu + bE(|ul”)u

Global solutions: 1 < p < oo and p+1 < <p+2



u(t) =U(t)p + 1[5 U(t — s)(x|ulPu+ buE(|ulf))(s)ds,

u(t)

U(t)p + (Bu)(t),

Consider the integral operator (®u)(t) = U(t)¢ + (Bu)(t),
Picard fixed point theorem in B(0,2¢) C E,,
We take u € B(0, 2¢),

[(@u) () la < U (E)¢lla + [[(Bu)(t)]la,
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Global Existence-Main ingredients of the proof

u(t) = ¢+1f0 (t — s)(x|u|Pu + buE(|u|?))(s)ds,

u(t) = U(t)¢ + (Bu)(t),
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Global Existence-Main ingredients of the proof

u(t) = ¢+1f0 (t — s)(x|u|Pu + buE(|u|?))(s)ds,

u(t) = U(t)¢ + (Bu)(t),

e Consider the integral operator (Pu)(t) = U(t)¢ + (Bu)(t),
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Global Existence-Main ingredients of the proof
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Global Existence-Main ingredients of the proof

Lemma (A)

e 1 <p<2,
o p suchthat%%—%:l.

Then there exists a constant C = C(n,p) > 0 such that
_n(2_q
o @l Lo < ORI 6] .00,

o V ¢ € L)(R"),
o Vt>0.




Ideas of the proof - Lemma (A):
e U(t) : L*(R") — L?(R") linear bounded operator,
e U(t) : LY(R™) — L>®(R") linear bounded operator,

U(t)p(x) = tﬂl/dG(fil/(i(')) * P(z),

e Riez-Thorin interpolation theorem

= U(t): LP(R™) — LP (R™), 1 < p < 2 linear bounded
operator

¢ Real interpolation method ([LiP] and [P]) gives us the
desired result.
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Global Existence-Main ingredients of the proof

Ideas of the proof - Lemma (A):
e U(t): L*(R™) — L%*(R") linear bounded operator,
e U(t): L}(R™) — L*°(R") linear bounded operator,
important!(H2)- G(z) = [, e'@+99)d¢ belongs to
LOO (Rn)

Ut)p(x) = t"/GEH()) * ¢(x),

e Riez-Thorin interpolation theorem
= U(t) : LP(R") — LP (R™), 1 < p < 2 linear bounded
operator

e Real interpolation method ([LiP] and [P]) gives us the
desired result.



B(u) =1

.
i / U(t — s)(x|u|Pu+ buE(|u|?))(s)ds
0

Lemma (B)
. 1<p<ooand’;—ﬁ<%<p+2

Then there exists a positive constant K, such that
u

¢ [B(u) = B)lla < Ka (lulla + [[0]6) [|u — vlla,
o for all u,v € E,

Ideas of the proof - Lemma (B)

e Lemma (A) + (H3) E is bounded from L) (R") to
itself, for all p satistying 1 < p < o
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Then there exists a positive constant K, such that
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Global Existence-Main ingredients of the proof

B(u) = i/o U(t — s)(x|u|’u + buE(u|”))(s)ds.

Lemma (B)

. 1<p<ooandp+1<"p<p+2
Then there exists a positive constant K, such that

* [[B(u) = B)lla < Ka (lulla + [10]1&) [lu = v]la
e for all u,v € E,

Ideas of the proof - Lemma (B):

e Lemma (A) + (H3) F is bounded from L®>)(R") to
itself, for all p satisfying 1 < p < oc.



l@u)(O)la < [T(O)S]a + I1(Bu) (D)l

Lemma (B) + hypothesis ||U(t)¢||o < € implies

e ®: B(0,2¢) — B(0,2¢) well defined.
e ® is a contraction.
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Global Existence-Main ingredients of the proof

[(@w) D)o < [U@)S]la + [[(Bu)(B)]|as
Lemma (B) + hypothesis ||U(t)¢|o < € implies
e ®: B(0,2¢) — B(0,2¢) well defined.

e & is a contraction.



We need to ask ¢ homogeneous

e ¢(Ax) = /\_%([)(:r), vV A>0.

= Ut)b(z) = N UMD P(Ax), ¥ A > 0
e taking A\ = =

Ut)p(z) =t rU(1)g(t 4 )

1 n
[T O8] prr2me) =t T U (1) | 42,00

. ‘ a_ 1 n ‘
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We need to ask ¢ homogeneous

e ¢(Ax) = )\_%(E)(:IT), vV A>0.

= Ut)b(x) = N UMD P(\x), ¥ A > 0
e taking A\ = =

1

Ut)p(x) =t »U(1)p(t

77]1;13)

_1 n
U or2 =t 27T U (1)l 200

a “ gig+ n
td HU(t)@HLU’*Z-X) — td p " d(pt2) HU(l)OHUvHx)

o (v :— d__ _n «

a 1 n
p p+2 d
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We need to ask ¢ homogeneous

o d(\r) = A i g(x), ¥ A > 0.

e taking A\ = t~a

U(t)p(x)

1
/fﬁU(,l)o(/f%;r)

1y n )
10l pipsaer = 5T [T ()] 1200
_d

d__ n

P

a_1 n
d

o d(p+2) =0

p+2

«O>» «FHr «=>»
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= U(t)é(z) = A\e UMD d(Az), ¥ A > 0

a e 1, =n _
LU ()]l o200y = £ 27T [U(1) | 12000
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We need to ask ¢ homogeneous

. o(\r) =

Po(x), YA >0
U(t)p(x) =

AU p(Ax), ¥V A >0
taking A = =

U(t)p(x) /l)U(,l)c')(/,*%;I?)

— [/7/)+[/7~

IU@)P| Lo+2.00

T(1) || 1 (p+2.00)
ta || US| poor

« 1 n
— f d p ' d(p+2) ”Z/'
[0 d

(1)l Leo+2.00)
n
=d_

Q 1 n
p+2 = d p

d(p+2) — 0
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Self-similar solutions

We need to ask ¢ homogeneous
o (M) = AP g(a), ¥ A > 0.
= Ut)p(x) = A UMD d(Az), ¥ A > 0.

e taking A = t=d



First Workshop on Nonlinear Dispersive Equations
Schrédinger-type Equations with a nonlocal term

Self-similar solutions

We need to ask ¢ homogeneous
o $(Ar) = A 1d(x), ¥ A > 0.
= Ut)p(x) = A UMD d(Az), ¥ A > 0.
e taking A = t=d
U(Ho(e) =t P U1)o(t H2)
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Self-similar solutions

t U] porzcer = UM pior2es

Corollary (Self-similar solutions)

. 1<p<ooand%<%p<p+2,
e ¢ is homogeneous of degree —d/p,

o U)o p(o+2.00) < €, where 0 < e << 1
Then
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Self-similar solutions

t U] porzcer = UM pior2es

Corollary (Self-similar solutions)

. 1<p<ooand%<%p<p+2,
e ¢ is homogeneous of degree —d/p,

o U)o p(o+2.00) < €, where 0 < e << 1
Then

e the solution u obtained in Theorem Global Existence is
self-similar.
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Other Results-Scattering

Theorem (Scattering)

[u(t) = U@)us] fos200 < CHITE[ull&F,  t#0.

u—v(t) =U(t)¢p + B(v)

10w+ Lv =0,

U(t)ui — { U(O) — ug,
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Other Results-Asymptotic Stability

Theorem (Asymptotic Stability)

g 00 [t 70| @ — Bl (42,000 = O
I

im0 64 |u(t) = (O] o200 = 0.




Standard NLS Equation (n > 1)

10w + Au = yu|ul?,

(z,t) eR" xR, n>1
[SFR]
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Standard NLS Equation (n > 1)

i0pu + Au = xulul?,

[SFR]

«O>» «FHr «=>»

<4

(x,t) e R" xR, n>1,

DA



Standard NLS Equation (n > 1)

i0pu + Au = xulul?,

[SFR]
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Nonelliptic NLS Equation(n > 1)

10yu + (()fI — (‘).,32)'11, = xululf, (x,t) € R2 x R, n=2,

(H1) the function ¢(z) = 212 — 222 homogeneous of degree 2,
(H2) G(z) = [g. €@ 98D d¢ € L(R") see [GS1].

b=0 ((H3) E is bounded from L) (R") to itself, for all p
satisfying 1 < p < 00.)
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Nonelliptic NLS Equation(n > 1)

iOpu+ (02, — 02,)u = xulul”,

(z,t) e R? xR, n =2,
(H1) the function ¢(z) = 212 — 222 homogeneous of degree 2,
(H2) G(z) = [g. @H1O)d¢ € L®(R") see [GS1].

((H3) E is bounded from L®>)(R") to itself, for all p
satisfying 1 < p < c0.)
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Applications

Nonelliptic NLS Equation(n > 1)

i0ru + (8%1 - agz)u = yulul’, (z,t) €ER?* xR, n=2,

(H1) the function ¢(x) = 212 — 22? homogeneous of degree 2,
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Applications

Nonelliptic NLS Equation(n > 1)

i0ru + (8%1 - agz)u = yulul’, (z,t) €ER?* xR, n=2,
(H1) the function ¢(x) = 212 — 22? homogeneous of degree 2,
(H2) G(z) = [, e@F1O)d¢ € L®(R") see [GS1].
b=0 ((H3) E is bounded from L") (R") to itself, for all p
satisfying 1 < p < 00.)



Davey-Stewartson system (n > 2)

i0pu + 002 u + 692, u = x|ul’u + buB(|ul’),n = 2,

(H1) the function ¢(z) = dx12 + 22 homogeneous of degree 2,
(H2) The function G(z) = [g, /@+9€)d¢ belongs to L=(R™)
see [GS1].
(H3)

— 2 -

E(f) () =L f

((©) = gz O

F is bounded from L(p’x)(R”) to itself, for all p satisfying
1 < p < oo See [B]
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Davey-Stewartson system (n > 2)

i0u + (ngu + 5812,.211 = x|u|Pu + buE(|Jul|f),n = 2,

(H1) the function ¢(z) = dx12 + 22 homogeneous of degree 2,
(H2) The function G(z) = [g, /@+9€)d¢ belongs to L=(R™)
see [GS1].
(H3)

— £ .

E(f)(&) = 5——=f(&

DO = gy g 1O

F is bounded from LO"QC)(R”') to itself, for all p satisfying
1 < p < oo See [B]
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Applications

Davey-Stewartson system (n > 2)

iOpu + 002 u + 56§2u = x|ulPu + buE(|ul’),n = 2,
(H1) the function ¢(x) = 6x12 4+ x22 homogeneous of degree 2,
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Applications

Davey-Stewartson system (n > 2)

iOpu + 002 u + 56§2u = x|ulPu + buE(|ul’),n = 2,

(H1) the function ¢(x) = 6x12 4+ x22 homogeneous of degree 2,
(H2) The function G(z) = [, /@) d¢ belongs to L>°(R™)
see [GS1].
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Davey-Stewartson system (n > 2)

iOpu + 002 u + 58§2u = x|ulPu + buE(|ul’),n = 2,

(H1) the function ¢(x) = 6x12 4+ x22 homogeneous of degree 2,

(H2) The function G(z) = [, /@) d¢ belongs to L>°(R™)

see [GS1].

(H3) 2
=R S

BDEO = g e

FE is bounded from L(®>)(R") to itself, for all p satisfying
l<p<oo
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Applications

Davey-Stewartson system (n > 2)

iOpu + 002 u + 58§2u = x|ulPu + buE(|ul’),n = 2,

(H1) the function ¢(x) = 6x12 4+ x22 homogeneous of degree 2,

(H2) The function G(z) = [, /@) d¢ belongs to L>°(R™)

see [GS1].

(H3) 2
=R S

BDEO = g e

FE is bounded from L(®>)(R") to itself, for all p satisfying
1 < p < oo See [B]
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The Shrira system (n

, = 3)
10w + %Oi 4 02 w;’"’ 02U + w02 u = —uQ,
92Q + 92Q = vy |ul
PP 52 3
E(f)(&) =1 €2+£2f(f) = (£1,62,&3) € R”.
(H1) holds- d = 2,
(H2) holds- [GS1]

(H3) holds-[GS1]+real interpolation
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The Shrira system (n = 3)
z@tu —+ %62 +

62+

82u + w02 u = —uQ,
02Q + 02Q = vORJule

> ‘ ) £ = (£,&, & €R3.
opy= &), €=1(&,6,8)

(H1) holds- d = 2,

(H2) holds- [GS1]

(H3) holds-[GS 1]4}1'(%11 interpolation
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The Shrira system (n = 3)

WM 82 Wnn 82

10U + —82 U + wy0? < u = —u@,

9;Q + 0;Q = voj|ul?,

BDE ~vgiallo. - (@ aa) <k
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Applications

The Shrira system (n = 3)

i+ —82 “’“ P 2 “’"“ 2N 920 4 wnkd2u = —uQ,
02Q + 83@ = V82|u|p,

BDE ~vgiallo. - (@ aa) <k

(H1) holds- d = 2,
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Applications

The Shrira system (n = 3)

i0pu + %@%u + WM 82 w,m P+ w02 u = —uQ,

9;Q + 0;Q = voj|ul?,

BDE ~vgiallo. - (@ aa) <k

(H1) holds- d = 2,
(H2) holds- [GS1],
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Applications

The Shrira system (n = 3)

i0ru + %@%u - WM —=02u w,m P+ w02 u = —uQ,

9;Q + 0;Q = voj|ul?,

BDE ~vgiallo. - (@ aa) <k

(H1) holds- d = 2,
(H2) holds- [GS1],
(H3) holds-[GS1]+real interpolation
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