
 

la We apply the following strategy to the

problem

I Suppose we find a sequence Un E Co lil

Then since ul 1 all o and Unf 1 Until 0

we have a Un e Ho 1,1 Poincare then

implies that there is a constant c 0 such ther

Huunlli u un t f tu un's

e Ctl u un't

Thus HuMulla E CA Ma un ly so

we only need to find a sequence un e Co f lil

for which Hu Un'll 0 as n so

2 Now suppose we find a sequence Un e Col lil

only continuous not necessarily differentiable such

that Hu Valle 0 as nooo Then if

we let Un x Unlstds we have Unt Co's lil



Un Un and by 1 Mu Un114 0 as

n o Thus we only need to find a sequence

Un e Col lil of continuous functions that approximates

a in the sense their Hu un11 so as new

3 We can reduce the problem further using the following

theorem

t in
and let f t L f lil If

11 Fn Ix fix for almost every xt C 1,1

2 There is a function g e L 1,1 for

which I fnix e glx fu almostevery

XE 111

Then Ifn fly o as n so



If we apply this theorem to f ul g gu

then we only need to find a sequence

Vn C Co 1,1 for which

I Unix I U'ex for almost every xtc lil

2 Unix U x for almost any Xe 111

If we find such a Un then the theorem

above tells us Mun u'll y o as n o

and our remarks in 1 2 tell us that the

sequence un with un x 1 unctldt belongs to

Coll lil and Hun Ulla 0 as new

To summarize All you have to do is find

a sequence Vn w Unt Col 1,1 and

I IUncx E n x for almostereyxe 1,1

2 Unix u'lx for almostevery Xt C1.1



lb Compute flu'ixildxt fo tu'mldx and

use integration by pars on

Line t f ne

La 7141142 should involve u u u

2b No hints here We've done these kinds of

problems before

2C For boundedness you need the following inequality

TrMyUtN6111
AnyXoE101

In'd E A Mulla

proof
U'ko U'lx unit de tangle inequality

xo E tu x lunch do
I dx bothsides

n xo I tu't Idx o la t Ido

I JjwmT a The



Candy I A Taipan s A Hula
I def n of 111142

For ellipticity you need the following inequality

For any Ut H 10,1 any Xo E on

H.pygyy.x.yty.ly
proof

U'lx U xo u Itldt
Xo

U X n xo u e do

I

144 11
strangle

lullxoll t Milt do

familySchut

I pulixoll t fIu Td

a 412 et
ath t 292 252

2 U Xo 2 fo n t d
I bothsides



I n'lx dx I 2 n Xo t 2 fo u t do
y

2d Use the hint for boundedness from 2C

Le Lax Milgram for existence Prove uniqueness

directly forfullcredit If U Uz E V are two solutions

to the weak problem use ellipticity of

A to argue that

U 42 As a further hint

bilinear a

Aldi V ecu

9142 u e r
An ad ve V

9 4 U2 u alumul almav flu flu 0

for alley


