Global bifurcation of positive solutions for
some elliptic problems with nonlinear

boundary conditions
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0<a<l,

m € C*(Q), m > 0 somewhere in ,

b e ClT2(0Q), b > 0 somewhere on 1.
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\ u(0, ) = ug(x) > 0, x € ()
dVu -n = b(x)ud, (t,x) € (0,00) X N
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u, population density,

d > 0, diffusion rate
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—> 0, A1(m) > 0: principal eigenvalues
— (A\,0) 00000D0DO0O0OOCDODOOOOOO
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A priori bounds

00 (Morales-Rodrigo (2004)): b >0, 2 < N <5,
3 N

s<qg< 3y 00000000000

0<a<pg, I=]apB, 3Cr > 0 s.t.
VAeI (000000 (Au) = |ulle < Cp).

00 (U. (2010)): 2 < N < 5,
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qo(N) =1+ (<-, 000 N =2),
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B>0, I=(0,8], 3C;>0s.t.
VAEI (000000 (A\u) = |ules < Cy).
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0000 | N=2,3, [50bp; > [qe; 0000000000000 (i),
(i 00000

() [0 <2000 C0 wO00O0OO0OXN=0000 bifurcation
from infinity 0000000 O(A,u) € Cgo, A >0, ~ 00 unstable
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(i) [9qb > |22/ DOO Co O (Au) € (0,A1) x C(2) DOODO
bounded 0000w 00000000 O(Au) €Cy, A>0,A~0

™m
00000000 unstable 00000 lim uy = Jo
A——+0 |2 —fmb
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0000: 00 (concave)JODO OO OO (convex)D O OO

()OO uP (p>1)
e Chipot, Fila and Quittner (1991): a,b > 0, constant,
_ ou
—Au = —auP in Q, — =bu? on 9N.
on
e Pflliger (1999): a(x),b(x), sign-changing,

0
(—A + r(x))u = a(x)uP in Q, a_u = b(x)u? on 9N.
n

p1(—A +r)n > 0 (coercive), p1(—A+7r)ny =0
(cf. Berestycki, Capuzzo-Dolcetta and Nirenberg (1995) for b =
0)
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(2) 0000000000 O ud
e Morales-Rodrigo and Suarez (2005); Garcia-Melian, Morales-
Rodrigo, Rossi and Suarez (2008):
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— (—A —ANu=—uP — pu1(—A — A)n <0 (noncoercive)

e U.(2004, 2010): (—A — Am(x))u = —Au?
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Morales-Rodrigo OO a priori bounds O 00O
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A(0) = 0, z(0) = 0.
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1<qg<q(N)ODOOO a prioribounds 000 B >0, A€ (0,03].
/ | Vu|?de = }\/ mu?dz —)\/ ugdw—l—)\/ bultlds. (1)
Q Q Q 51/

Filo and Kacur inequality (1995)0000: € > 0, dC: > 0 s.t.
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(g + 1)r

<1l = ||u||%4/1,2(9) <C (1 + /ﬂu2dw) (4)
L 0O O

/ uw?dzr z/ muda:—l—/ bulds, 1< qg<?2 (5)
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Joggogoot:

u = Kqo((Am + M)u) + B(A\,u),
B(A,u) = _Kﬂ(uz) T K@Q(Abuq)a

OO0 M > 0:

((—A—I—M)v =w in €,

v=Kow <= { gov

— =0 on 01,
L On

((—A+ M)v=0 inQ,

'UZK@Q’Qb < [ Ov
— =) on 9.
L On

LA): C(Q) — C(9),
LAu:=u—Kqo((Am+ M)u) = LAN)u+ B\, u) =0 in C(Q)
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LA)u:=u— Kq((Am + M)u)
Jooodoooodnoo

dim N[L(\1)] = 1,

L' (M) (N[L(A1)]) & RIL(A)] = C(D).

Lopez-Gomez (2001) O unilateral global bifurcation theory OO
DD()\l,O) 000000 components C4,C_ D O0UODOO0OOODOOO
Joood

(i) unbounded

(i) IANF e X\ {\1} st. (A*,0)eCy (Co), or

(iii) contains a point (A,u) € R x (Y \ {0}),

where Y is the complement of N|[L(\1)].
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