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FUNCTIONAL ANALYSIS:
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Theorem 4.1. Fir vy > 0. The positve eigenvalues of

A2y = Ay
(4.3) u=10

9, (Au) = —yAtu

in Bl,
on B,
on 0B,

are all and only the solutions of the equation

(4.4) 2je(Ae)it(Ae) + vAe(Ge(Ae)ie(Ae) — i(Ae)e(Ae)) = O,

for some £ € N. For any such solution, the associated eigenfunctions take the form
ug(r)Ve()

for some spherical harmonic Yy of order £, where

(4.5) ue(r) = tg(Ae)je(Aer) — Je(Ae)ie( Aer).
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Proposition 5.3. Assume thatn = 2 and v € (0, %). There exists a, € (0,1) such that, ora, <a < 1,
the eigenfunction corresponding to the lowest non-zero eigenvalue is radially symmetric, while if 0 <
a < a,, the eigenfunction is not radially symmetric but corresponds to the mode £ = 1. Forn = 2,
ﬂ* = 1 s 2'}'-
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GEOMETRIC |NTERCST:
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BACK TO THE EIGENVALUE PRORIEM -
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Theorem 1.4. We get the following bounds for A{ > 0:
a. If M 1is conformally equivalent to a half-sphere S% ,
A Vol(Z) < 242,
and it 1s attained at a flat disk.
b. If M 1is conformally equivalent to an annulus A, (with boundaries £, X,),
Vol(X,)
1.24 M VoI(2) < e p, oo =22),
( ) 1 0( )— c\p Vrol(zl)
where this is a constant can be explicitly computed.
In addition, there is p* > 0 such that for p < p* the bound is sharp.
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