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Exercise 1

kt xoe S2 and r > 0 with the propets that
Btx ch le gieren .

Sinn Btx in compact ,
we have by assumption

max Iunlx) - ulx ) I → 0 as u → o
.

XEB (Xqr)

We inter that ulpko.IE ClBt ) and father

I Alan ; X. , r ) - Alu ; xo , r ) ) = # ~ fpy.jlunkl-nkld.TK)



← max Inn LH - ukll → 0
.

XEB Ho
,
r )

On the other hand
,
we have unlxo) → U Ko) an n → a

since {xD in compact . Thecfae , by the MVP of Un ,
A- (un ; Xo , r ) = Unlxu)

| / an n -so
,v

u

A- ( u ; Xo , r ) ulxu )

keine Alu ; x. , r ) = KK) . Then
,
u c- ( (D) and a

has the MVP on R , which inylier ne H (R )
,
a. desire d .



Exercise 2

It ruft.us to show :

ttxo ER 7 ro > 0 : BLXo.ro ) CD and

„

R+v D. u D .

Kr C- (0.ro ) : UIXO ) = Alle ; xo , r ) .

Caf : Xo C- Rt

Chan r . > 0 sah that BIXo.ro/cD+ .

Then

d- (ü ; xo , r ) = Alu ; x.ir/=ulxo)--ulxo )

for all r E (O , r . ) , since a has the MVP on S2 + .



(are 2 : Xo ER
_

-

Chan r . > 0 such that B ( xo.ro ) CD _ . Then

d- (ü ; Xo , r ) = -IrrtumE) dtk)

transformation

tanner
= - Alu ; Fo , r ) = - u (Fo ) = ü Ko)

J

for all r E (O, ro ) , since a has the MVP on R .



£3 : Xo E Do

Cham aus ro > 0 such that B ( Xo , ro ) ch .
Then

= Irrt ü d-MH

IB Äginaditxi-IB.ukld.MN) .

Now
, ↳TIM dir = - IB.ME/dt4xI;-fB+ulHdVkl
-| transformation formula for ×HI , which send B to B .

-

Heine
,
A- (ü ; Xo , r ) = 0 = Ü (Xo ) .
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Exercise 1

We couri der the Poisson heul kx.ir on Blxo , r ) .

ht y E d Blxo , r ) be find . Then

Kxo
,
rt , Y ) = 1- U - v

,
when

Narr

ulx ) = r
?
- Hx - x. If and v = Hx - y ITN .

We compnte that grad n = - 2H - x. ) and Du = -2N
.



Futter
,
seine vlx ) = ( E.nlxj - Yj ) ' )

-NK
,
we get

grad vlxl = -N
, µ ,

and Iv = 2N
"¥„NE

Note : ¥1 -Niki -Ti )) KEY! )
= N . ¥2 - Tiki - Yi ) - (¥!xj -Yj ) )

-

"
"

Ki - Yi )

- N ( JE kg. - y;) ' ) -¥
= unten e- e)Hx - y Km2



and kenn buht = ¥
,
# ( i " ) = N¥yµ Htl ) - N )

= 2N 1-
Hx - y KNT

-

We caulude that

At - y gut
2N

r
? Hx - x. 112

blau ) (H = - 2N 1- -
Hx - y „

NK

< × - Xo
,
x - y )

+ 4N-
II x - y INT

= - 2N Hx - YITW"" (Hx -ytf-r-llx-x.tl?-2sx-xo,x-y)



We oben that

r
?
= Xy - toll

?
= HH - xd ) - ( x - y ) H

?

= II x- x. 1ft Hx - y II
'
- 2 <x - xo

,
x - y >

Henne
,
blau) = 0 and

,
in pativlar , bkx.gl/Y/=-0 .

Exercise 2 :

( i ) Sinn Dt c R
,
we find r

,
> r sah that

Dlzo
, ;) ER .

Father
,
since lwl < r for



W : = z - zo and any find ZEDK.ir ) , we see

that 5h r
?
- GUT iranisches naehen an Dlzo

, re )

with r
,
:-. IT > r .

Put ro : = min { rar,} .
Then

( r, = • if w = O )

F : Dko.ro ) → IC
,
SH fk . +5 )

is well - defined and hdanophie .

Next
,
we compute that

Ä kz.it?Zo-reit)flzo-reit/rdt



=
-1

- f
"
r
?
- 12-2.12

2T
- flzoxreit ) dt
° 12 - fzotreit ) ) ?

-

=
r

?
- Iwf r

?
- Iwf

- =

-1W- reitl ? (

w-re.it/lw-re-it)=lr'-Iwreitn(w-reit)lwreit-rT)=--.r?Iwi-
reit

reit - W
r
?
- ürreit

= # IIIwreitdt-z.fi?.r.oEIwd9



= Flur ) =
r
?
- Iwf

Für flzotw ) = flz ) .

( ii ) Couri der r . > r sub that DK.io ) CD . Then
,

Aber exints f- E OLDK „ r . ) ) such that u = Reif ) .

B) ( i ) , we know that

f- (2) = kz.in/z,zotreit/f(zo-reit/rdA
from which we dedem (since kz.ir in real - value d)

Uk) = Relflzll = Ä kz.ir/z,z.-reit/uko-reit/rdt .


