


TCC Week 8

- A - ¥ in D - bounded smooth
, µ < f-

B- < p+ - roots of - ftp.t) - µ

Theorem ( Phragvueu - Lindelof alternative)
1) If h - local small sub -harm .

(7 u* > 0 - local super}harem

⇒ dims
up ¥,

< + as
h

✗ →OR u-x-x.IS

2) If H - local large sub -harm . (not small sub -harm)
⇒ t.im sup ¥ > 0

✗→OR



✓

Remark :

if µ=o ⇒ B- =0 , B.+ =L

eimsuphg < • , limsup H > 0
.

✗ →OR

x-o@gckparetlopfee.mma
2) µ - o ⇒ f. < 0 , B+

> I

3) µ > 0 ⇒ p . > 0 , p+ >0 (uniquenessissues!



Semi linear problem

G) All + 8-SNP"u= 0 in R
,
SE1R

, p > I
Founded smooth

Solution of 4) is a kettle
,
(D) nce.fr)

Spurs 0 + of 8-sure = 0 fee HI (D)
a 8 7-Week)

nonzero

Lemma
.
4) has norsoeutions in It! (D)

⑧ Assume uetl! (D) ⇒ 9 ↳ up -198%1+1=0 ⇒
or a

⇒ u=o § "
no small solutions



Remark : U - small local sub -harmonic to - is

⇒ u-cti.IR)

note: -DU1-5UP - o , he >0 ⇒ →US0



Comparison principle for - All +8-sup-1--0 in@

Assume -DV1-8VP so in@

- DU1-5UP >o in@ }⇒ Huius"

v su
"
ouch

in the service YUEHYR) and Vallon@R
or lineup (v - a) < 0 .

✗ →OR

⑥ → G-a) + 8-sY%- 4- a) ⇐ 0 in D
www)

Assume 4- a)
+

=/ 0 . ⇒ G-u)+eH'• (D)

Strike)-42+98%1×114 - v54
'

to ⇒ trust _=oB
⇐ in supp G- a)

+



Keller -Ossermau bound : ex > 0

does not
If -DV1-8VP a- 0 in @

⇒ ✓ ← ⇐ 8-¥,
in@

!depend•"
⑧ Note that e8

-2¥
is a local superset

- ☐ (•8- 2¥ ) + epg
- P

- s for a > 8×1
> 0 inde

Tomato ageobaesupersoe.in 8,
use Whitney distance direct !
+ comparison principle ↳



I. 8- 3¥ -universal

,

"

barrier!

i

0

Corollary . s > 2 ⇒ no large sub -see
⇒ no large solutions

4s > 2 ⇒ 8- 3¥→ @
✗→on

- contradiction

to limsupv = O B
x-oo.si



"Moderate solutions
"

= large solutions for s -2 .
8hm

.

Let s< 2
.
Then V-R-ec.GR)

,
2>-0

7 Uq : {
- Dur + UyP = 0 in D

Ur = 2 on D8

Ur is known as amoderate solution ,
R# 0 ⇒ Ur is a large subharmonic



⑧ Take harmonic extension I c- C- (8) :

{→ñ = 0 in8 ñetI =qon@Rs.et
u = w+Ñ

Jlw) = IS low ftp.T.98-slw-ip.JP
"

: H! (d)→ IR

%aex.ae?eive:-w-o+os1wI*-o-=we-akyewersemiaont
.

⇒ 7 minimise r w
,
c- 1-16 (8)

,



-Dwr + (Wp + I)P = 0

-D(we +E) + (we +I)P =outa
- Buy + Up P = 0 DO



Boundary blow - up solution ( s - 2)
f M > 0 consider the solution Um > 0

,

{ - All + UP = 0 in RU = M on@8
Then 1) Um ← Uni V- M< M '

,

2) Um E e* 8-
3¥

in D.

⇒ was : = l.im Um = sup Um
µ-0 as Ms 0

has a e*8
-¥



Thm
.
s<2 ⇒ 3- solution Has > 0 ,

"

boundary blow - up solution
"
has = + as on @&

- Atlas + UP = 0 in@

G) Has = eoo8- 2¥ (1+018)) , ✗→OR
Moreover

,
Ucs is unique solution

that satisfies 4)



$÷. largeharmonies
I i

,
•


