
Past due to start PDEs !

Ch 3 : diffusion problems .

Model : heat equation .
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Leveling hypothesis
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Exercise : It
U← - ka # = g

interpret g . Hut : WH are its units?

Exercise If k Ctx )

ut
- 2x ( k ax ) = O

.

We'll take k -
- I

even ! this hides

The cereals
. ( can amuse by scaling !

Bowley conditions : ( every PDE ↳ its an

reasonable classes of BC 's )
.

For us a C O , x ) = no Cx ) ( Initial distributor )
.
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Weimann : Ux prescind at x=o , e- I
.

( flux is - km , so we are

prescribing flux )
We con mix at either a If course .

Robin :
Ux - cu = O flux is a function of a

.

- ku
, = kcu

-

We'll focus for now on homogeneous dirichlet conditions ulo.io .

He = U×× can be thought of as an analog of

Ut = Au
, a liner system of ODES

.

If Av = Iv then there's a solution

U = etty
Ut = ha ✓

An = Xu r



It A is diagonal . - able with eiger puns
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For initial data no, express it

Uo = Ce V , t r . . t Cn Un .

Then u It ) = get 'T ,
a- . . t cnet.tn

solves U' = Au
Ufo ) = do

Caution : not eoey matrix is diagonal ruble : Go If
is not
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.
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rate
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what's oar makes for eigenvectors?
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U ,→=Xu depends an sign at X

Erik y > O
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solution of heat equator .
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Morally
, one would like to start with me no

,

and write
60

Uo = E ok sihlkitx ) the son to . ooo

KI makes this subtle .

What does "
=
"

man ?

One hopes

u = q?
,

⇐
e- Kitsch C kex ) solves the PDE .

Finding conditions to justify this procedure is

the domain of Faeroe analysis
,
which is

too fo - afield
.



Maximum principle for heat equation :

"
under the forward flew in tye It a enkote "

"

µ
.

: : " :X; "
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{ E = T
,
XECO ,

Weak maximum principle :

If y - u
# to then

maju
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C
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Pf : We first show the property holds
if Uf - a #

L O everywhere in interior
.

At a point in 5h12 # where a mis achieved

4£30 / ← uses at at ←→

Ux -
- o ~ ] ages not on some

bawdry
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t O
.

So y - auto at this point

But no such point exists
.

Now U only he - Uxxto .

Ret ve
-
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.

max ( u - Et ) I man ( a - EE ) I max u
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Energy

EH ) -

- If ! luxtdx
2

¥ EH ) - fo
"

uxuxtdx

= f! 2x ( wut ) - axxuzdx

= f ! blunt ) - Cutt dx

= Hat ! - I ! # dx

Homogeneous Neuman ⇒ Ide EH) so

Homogeneous Dirichlet > Iz EH ) so

Solution becomes " smoother !

If C- (E) =0 at same point, EE ) = O
.



Exercise
.

Show that there is at most are

solution ( a
, say ,

in domain ) .
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