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Eigenvalue problem

Homogeneous operators

NONLINEAR EIGENVALUE
PROBLE M

J/W) —‘ZS/IL> = 0/

j/j X — Y ﬁomz;‘?eheau.r

) eb'Qenva &«.e_

_'? A # o Sobution
HOW MANY EIGENVALUES ?

HOW MANY E|GENFUNCTIONS 2
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Potential Lagrange multiplier method

EXISTENCE

FiX—> R |, (pld,w)d =< T, v

g: X =R , <ghov) =,
1) - A gl = o

[_a?rzng,a ntu@h/'o&‘e,r method :

CRITICAL PoINTS 0F £ JSUBJECT 7D

{u: g(u-) = 7}
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Potential Lagrange multiplier method

TYPICAL EXAMPLE :

£: Wl )) —» R #u) = f/,,,, 1 Fote
9: Wikto1) = R 3&) f/u.;”o/x

ff/u.) - lg;a) =

- (/'u'lf'ﬁ’y— At = 0
{ w(o) = ul(1)= 0
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Potential Lagrange multiplier method

DIFFERENT APPROACHES To0 GET

T A

CRITICAL LEVELS OF 7/.
SUBIECT 1O fu: gs 1}

A, s A€, € —> 100
Basic /Jroé/em: :
1.

What ‘does it mean” /‘{A'—'/'{m, 2
2. Are there other eigenvabies

A
Whidd are oA‘f’Zercn;t Prom )('. s &
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Sturm-Liouville 2nd order
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Sturm-Liouville 4th order
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Converse of

Ljusternik-Schnirelmann theory
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p-Laplacian Eigenvalue problem
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p-Laplacian Eigenvalue problem

D(.,Lorma,{aou Lemma. combened wth

Com,aoénar.r cono'on  (Frlavs - Smale cmd.‘hbu)

::—> Rm s en'bead %evel and heme
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p-Laplacian

Eigenvalue problem

HA) 2 i fme N T cont. ot £: AR o3}

"]}«/me" -exa.mf((— 0,{ A widd /'/V{)= Q

ﬂ = ,Z.[Sh-’) i .rh-’ wanrte %Ku& tw kn
A
VARIATIONAL EIGENVALUVES:

z

odd homcomarf/u:rm
0< A< 5N EAE —>00
SIMPLE ,
A

PosiTive EIGENFUNCTION

EIGENFUNCTION CHANGES SIGN ONCE
NO EIGENVALUES IN  (3,,2,)
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p-Laplacian
1D :

Eigenvalue problem

EXHAU.S‘TS ALL EIGENVALVE S
N/
{ !

u,/f’ n) - anths - O,
14(0) = u(’) = 0
HIGHER DIMENSION ¢ THE SAME |F  p=2

{—Au—/\n

OPEN PROBLEM

e S2.
ne O on 2LL
ARE THERE

OTHER
E|GENVALVES ("NONVARIATI ONAL")
WHICH ARE DIFFERENT
FROM VARIATIONAL ONFES

< 2
{A‘\ ns)
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p-Laplacian

Eigenvalue problem

OTHER OPEN PROBLEMS :

): o

o Ay

Ay ..
1. WHAT IS THE STRUCTURE OF THE SET
2.

OF POSSIBLE ANONVARIATIONAL ElRENVALVES?
|S THERE AN EIGENFUNCTION WHICH

VANISHES ON AN OPEN SET ((SET OF
POSITIVE MEASURE ) IN S2 ¢

( UNIQUE ConTINVATION PRDPEkF}’)
3. How Tv DEFINE MuLTIPLICITY
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p-Laplacian

1D periodic problem

ks 3 NONVARIATIONAL EIGENVALUES

A
PROBLEM IN 1D WHICH SHARES SoME
HIGHEIR DIMENSIONAL FEATURES

—
ODE + Periobic coNnNDITIONS
r = r
<x){ (it ”> Al

- R,
ts 2T ,Dc.ruuég
A

I/a
/‘;f Swp f/-m/ oAx Kk
4/16,“, wed -x,

032
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p-Laplacian

1D periodic problem
0=2A < A, =A,< Ay=2, ¢..—>>
‘JTP Jrr :::;z :;Z S;z
Const. Sn\/,(x.,z-) Si'n (2x+t>
Tom sheft
ALL

EIGENVALUES OF (x)
BINDING, RYNNE

CoNSTRUCTED PoTENTIAL 9.
SUCH THAT THE ABOVE IS FALSE FOR
= -
{—(/‘“,l,-;;"), + Ei/x)/(&}’;(_ =/u./4._[.u,

M er/'. -/en'o/\.';
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p-Laplacian

.

e " Journal of
“ ScienceDirect Differential
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ELSEVIER .
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The spectrum of the periodic p-Laplacian
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wherep > 1,y jan,g € C10,b).
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P i . it

cases: ) th general periodic cuse with p =
enera separated case withany p > 1
©2006 Publshed by Blsevier lnc

) the perodic case with p # 2 and g = 0, and (i) the

1. Introduction

L

for many years. When p = 2 the classical Sturm-1 rator is involved, but for p # 2
one can sircady find modified variationl snd Prfer methods in (9] (with references to carlicr
k) and (8], )

il i |
various boundary conditions.

Correspoiag st

o fron e ©2006 Pbishod by Ebevic o
k1010163 e 200811015
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1D periodic problem

e iral of
ScienceDirect Differential
uations

ELSEVIER

[ ——
and non-
of the p-Laplacian
Paul A. Binding®, Bryan P. Rynne™*
¥ parmentof Mshmais,Heot-Wt e, Edrgh 1Y 445 S, UK
Recived 21 My 206 evised 29 o 2007
Abstrace
Au=(g-Ara, inQCRY,

Laplacian 3.1

Apu=(g -2l sgau, in@CRY,

With 1< p 2 andg. r € C1(3),r > 0 on 3. for which notll cigeavacs s of vrstiona ype. As far

when N =1.
02007 BsevierIn. Al ights resered.

T Comptng st
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p-Laplacian

1D periodic problem
BINDING, RYNNE - _
'p
/u.: = /';f SkP(f/u/Jx+£f2/u/dx>
Aef uet 7 -
< &€ & ‘ “ <
- /uZh-l = /«2“ < /L.Zl\r/ = /‘2&*2
N e
e = we
2n zeros e
Lim
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p-Laplacian 1D periodic problem

BINDING, RYNNE Cpue} ARE Nor ALL

E|GENVALUVES

Veso (5«1) Am EVE N

Vi Vm

/Jzn y LJ—_' /YAZA

m “NoN VARMT/OA/A/_
EIGENVALUE S
TooL : | THE RIGHT "

CONSTRUCTION OF Q.
AND BIFVRCATION ARGUMENT-

o =
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p-Laplacian 1D periodic problem
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Locally variational

Eigenvalues

JOINT WORK WITH PETER TAKAC

/7 vV .
3 >0 3 Coffuno'éc'on ?_ (i(x 7 -/mwoa:_
Vee (0,&]

/4,5< /cf (L.-S. E/@)
/u(s)e (/u,,/%) (NOT L.-S

/A(s)

EIGENV.
7P
max

(flu(x) dx + € 1&)[&(&)}:&)
me,‘ 4

f
@ tspeciaL' CLASS OF C(//ew:.s o M,a,,w,r.-pLD

I = {%é b«/"‘(—f:‘,,ir,,): MIKZF/,-/:cr f/ula/x-?}
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Locally variational

Eigenvalues

/%)

LocALLY VARIATIONAL

Pavel Drabek

=)

December 13, 2009

22/27



Locally variational Eigenvalues
ROVGHLY SPEAKING :
/u1e = /. max ( — >
NEE Acy
P
€

is He fﬁm’f of el

:7m»u/n'e. cwrvesr on I
f/\om e "mor " A A rudl “
/4({):— /q% Wen_x [--.>
pe& mep
€

(s A ,ﬂ«mlz af 1‘0»\;” J‘7mmﬁl/‘¢. anvesr on P
feom Mo Oporlt VA Mo M AR

This FAMILY IS (NVARIANT WiTH RESPECT
T0 THE DEFORPATION LEMHA
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Locally variational

RovemLy SPEARING :

Eigenvalues

AL L-§ &ynv«.&cc Corvecponels bo
W _v;,_(oéqj Ml e e
/40%)

Corresponds A A
Aocal miuwinn'ser
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Eigenvalues of the p-Laplacian

Future?

BACK TO THE P-LAPLACIAN IN
H|GHER DIMENSION :

) {—— div (IVu/PE;'u,) - Al

n

B

-
['w = © w2
y-

= 0 oo\?.f)_

rA
D DoMAIN wiTH "SrMMETRIES " =>

THE SET OF ALL E/GENVALVES FORMS
A SEQUENCE

-]
?Ah3n=I A’MD
A, = Inf Seps oo

" geh mest
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Eigenvalues of the p-Laplacian Future?

q Pertursanion X oF symmETRIC 0
SUCH Tual (¢) ON 53 HAS A SEQUENCE
OF EI6eWVALVES §H.3°7 (brosaL
PMINIMEZERS")  AND, MOREOVER, OTHER
EIGENVALUES ([ 'rocac rinor1 2ER ",
“SADDLES ", - )

o = = E = wdo
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The End

Thank you for your attention!
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The End

Thank you for your attention!
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