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A - property and nonconvexity for p # 2

p① - D4-1VQ -_ I > 0 in@
, Goin@

⇒ AAP-principle :Evluj-flouqfoftffqoituecgb@Lx.td> o

p -12 . We say a- property holds for - bptV if
7 of > 0 : - Apol + VoIP
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¥0 . Then Eu is nonconvex !
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,
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Remark : i) p -2 Fleetinger,Takao . . . 1995
(see [33 )

2) As a consequence , comparison principle
fails " sometimes" and

- Apu + VuPIf has more than one solution
in general ! (only if 9- changes sign)

if p¥2 , V
-

¥0 .

3) no way to define 8¥ !



4. Small and large solutions
Assume -bptv satisfies a -property , D=BE .
Def

.

We say uisasmaeelsub) solution if
- bpu +Vu to in

,
use in@ and

u satisfies assumption ( s) :
3- an- Lipschitz
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Lemma
.

- Dp W + VWP
"
70 in B. , to > 0

and V is a small sub .
see

.

⇒

3- e>0 : W > eV in 1×1>2
-

Def . We say U > 0 is a large tub)so@ for-bptvif
- DP0 + VUP

"
=D in@{ u ⇒ and

Remark : if U has finite energy : test 4=0
%)-5401MW :& +540820¥ = 0
⇒ U must have • energy !



Lemma ( Phragmeu - Lindelof property)
Let Us 0 is a large (sub) solution to -bptV

p-ILet - bpw 1- Vw = 0 in 52
,
w> 0 ⇒

eiminf I < + as
.
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Examples for V=0
1) p< N . Then 1×18

,
8£ - IT is small sub-see .

I - a large solution

& For small solution - check (5)
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p >N : 1×18 with 8 so - smae.es#soe .
I - small solution

1×1 FI - I - large solution in BT

p=N : I - small solution
eoglxl - large solution in BF



5. Nonlinear Liouville's theorem

G) Consider - bpU=uN in BF , kpatos
- quasi linear qeR

Thin
. 4) has no positive superset . #

1) pa N
.

. qsqs :=N¥ > p -I

2) p=N : fqeIR
3) p > N : q> qs c. 0 (Exercise)



p< N, i) q > p - I ; assume 3- uso : -Apu Bi

Then - Apu 70 in BF ⇒ u> clxTFI÷
⇒ - Dp U - Vlx) up
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¥p -D

4) = worth > e. 1×119-4 - D) Pp¥=e
, 1×1
-ME
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or - Lp-i)Pp¥ > - p ⇒ qsqs=N↳
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⇒ - DPU - ¥Tp⇒ UP" 70 in BF
, Eso .

⇒ u= 0 by Nonexist . principle,
because I QEC I (D) :

Erle) -_ of late IP -5 ¥pI⇒ a 0 .

Hint : take her 4) = 41¥) -4¥
Critical case : q=qs - difficult !



qap-1 ( or =p - I - Exercise ! )
Lemma : u > exit if qap -1

and - DpU 749 in BF

⑧ q< p-1 , Assume -Dp U > hot in BF .

⇒ -bpu > 0in BE ⇒ lphragwi .-hind .

)

Gif:p us as (0--1.1×1-19)€hg
so - contradiction ⇒ u⇒k
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