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Project 1:NONLINEAR SCHRODINGER EQUATION I

Considering the NLS} (R")
0+ Au+ [ulP~lu =0
uo(x) € H'(R")

@ Characterization of NLS solutions in the mass-supercritical and
energy subcritical regime
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@ Critical norm concentration phenomena for mass-supercritical
energy-subcritical NLS
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Project 1:NONLINEAR SCHRODINGER EQUATION II

@ Polariton-Exciton system

{i8t¢ = (wc—mc—%A)qﬁ—i—’yw
O = (wy — ik £ V) + 70

©® my talk!!!
© The complex Ginzburg-Landau equation CGL3 5(R)

D
i+ G tbae — [P0 + vl = 0y + iel Py + iBae + il

@ Traveling waves in 9 (t,x) = e**v(z — ct) — bifurcation map
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Project 2: DIFFUSION TYPE SYSTEMS [

@ Fluid dynamics in porous media

MATRI  FRACTURES

9%pa Taky\ Op2  kox 0%p2 | kay 9%p2 Taky\ Op1
TC2¢2W + (C2¢2 + H )ﬁ = 7 ) + 7 8y2 - (Cl¢1 - ) E
Op1 _ aki
C1¢1E = 7 (P2 p1)

@ Numerical simulation vs. models vs real data
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Project 2: DIFFUSION TYPE SYSTEMS II

@ Approximate controllability of semilinear equations of the form in
the Hilbert spaces U and Z

t

2= —Az+Bu+ M(t, s, z5)ds + F(t, z¢,u(s)), 2€Z,t>0,
2(s) = B(s), ’ se[-r0],
2(t) = 2(t;) + Le(te, 2(tn), ulte)), k=1,2,3,....p,
Example:
@ Heat,

— bounded operator: A = A
— bounded operator: B = 1,,
— nonlinearities: M = K * g(¢,x) and F.
® Beam equation
wit — 2BAw; + A2w = u(t,z) + f(t,w(t —r),ws(t —r),u) + /Ot M(t — s)g(w(s —r,x))ds
® Strongly damped wave equation
@ Working on Benjamin-Bona-Mahony, Burgers’ equations with
memory
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Project 3: 3D Navier-Stokes I

ug —vAu+u-Vu+Vp=0 . _
{ divu—0 with u(z,0) = v(z).

@ No Leray’s backward self-similar solutions in L'?/5 or in L9 (R3)
for ¢ € (12/5,6).
@ c—criteria: de > 0, if a suitable weak solution u in Q1 s.t.

0
sup [ utaOPdot [ (VulPdyds+ [ bl s, ds < e
te[—l,O] Bi Q1 -1

then u € L*>(Q2)-
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Project 3: 3D Navier-Stokes II

@ a€[6/5,2], f=-22-¢€[1,2]. 3¢ > 0 s.t. if suitable weak solution
u in @ satisfies

0 0
[ s+ [ ey ds <

then u € LOO(Q1/2)
@ Want to explore the magneto-hydro-dynamics (MHD) equations

—fAqu(u V)u—(b-V)b+ Vp =0,

gé

— —Ab+(u V)b—(b-V)u
dlvu =0, divb =0
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