


Proposition 1: If fis antisymmetric or Q is a ball in R, then the global minimizer u
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the difference of two balls with the same center. We will sketch their proof.
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ii) Suppose Q is a ball with center 0. Then differentiate the solution uin a tangential
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function ¢ = —,%,u satisfies —ayp = f“(u)p in Q. Moreover ¢ = 0 on GQ. Then

€ILOET P = U OI ¢ 1S an elgenIuncllon |Witl elgenvalue u) o1

(5) —av—1f/(u)v=Av in Q,
v=20 on & .

From (4) one finds that all eigenvalues, except maybe the first, are strictly positive.

Hence @ 1s a mMuitlple OI the NIST e1genIuncilon. 1 ¢ 1§ NONZEro TNIS SNOWS (¢ Nas 4
fixed sign, which contradicts [ ¢ df8=0.
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Since this holds for all i and j, u is radially symmetric. Now suppose u = ur)
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u (r) forr<rg,
v(r)={ .
0 forr > ra.

Then ve Hé(Q) and

» 2 ’ 2 -
0 ¢ I = | (Iw2-r@d)ax =
Ixl<ra
-2 2
= I u(-au —f(u)u)dx = - (n-1) I r “ugdx,
| x| <ro |x| <ro
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energy. Hence the solution of (7) for A = \; that minimizes ‘]5(’\"') is not U)‘1 or

Vf\l, which are the only stable solutions with fixed sign.

Set

‘I'hen

Qg = {(xpx2) € ;% < 8},
1§ = {(X1X2) € 10 < X1 < 20} and
Qg = {(x,x2) € ;x, <28 }.

|1eg| = 207

Moreover define z € CO’I([R) by

z(s) =0 fors <1,
z(s) = s—1 forl<s<2,
z(s) =1 for2<s,

anAd cat

us(xl,xg) = z(ﬁ_lxl) U/\l(xl,xz;).

Then ug € HY(Q) and

vug(x,x2) = 57U A% (1,0) + 2(8 1x,) vU Ax0%2) in 0.

By using lemma 4 we can estimate the difference in energy as follows:
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3 (g = 3,000, ) € 5{3(|vu8{ - |90, | )dx+/\1£3§UAldx <

162 112 -1 -1y d ]l '
£(56 U3 dx+ 8571 U 56 xl)ﬁlUAl)dx+AIJ3§UA1dxg
[9F:

2
1.2 /1 2,2 —1 2 2,2
193] (3872 Gra6%)® + 6 (248%) 90U [l + 5 21 (GA469)? ) <

267 (‘3‘*1252 + %’\15 ”VU,\IH(D + g /\1354 ) < C(Ay) 82 for26 < 1.

The function A defined by

ve(xixg) = - %6 Ux‘(ﬁ_lxl, 6_1xz)
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