




Prof Define w as before Then

WE KWA 0

Multiply this by w This strategy is called the
ENERGY METHOD
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WI K wxw x t KWE

Integrate in x to get

O SI LINK HI KAI GW A at KW GET Jdx

JI s wax Tedx KEAGWXHII.tk wa.t5dx
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s this term is 0

so we have O diff tzwx.tfdxtkffwxe.tk

Hence dtftzwk.fdx kf.tw Efdx s 0

so É t we dx is a decreasing function
of time

But I't wk tax JI's O dx 0

So WE 0 identically



Stability of solutions In addition to uniqueness
we can show another intuitive aspectof solutions
stability That is solutions that are close

initially remain close at later times

We now consider Ut Kun 0 xxxx t t

Ergo uh 4 0 t t

and want to compare a uz that have 4,4 initially

Theorem E closeness

For any t to

I Ii Cx UNH e SE x tax dx

Mh
So if this integral to

is small initially
then this integral is small for all latertimes

Proof From the energy method we saw that we us

satisfies that Sf wk dx is a decreasingfunction
of time In particular

SIX x UNH we dx

II wax tax SE x 42N dx



Theorem LD closeness or uniform closeness

For any t to
max

xexoxp M 244 E YET I 4241

Proof From the maximum principle
U K H uz Gt E YEE 19,47 4601

and from the minimum principle
n uzk.DZ YESxp H D 4261

Hence
Max
xoxo xp 44,4 42kt E YEHxp 14143 42471


