








































































section 2.3 24 Consider the diffusioneg UE Max in

x D E O D x O D with UCO 4 44,4 0 and

u k o 4 4 D
a Show that o cu x I ft o o xel

b Show that UK E ul x t It o o Exel

c Use the energy method to show that fink dx

is a strictly decreasing function of t

at
Denote D LO I O D

M bottom u left side u right side

a By the strong maximum principle R
the wax of UK t in R u o

is achieved on the boundary P
On the sides u o On the

M

bottom u xp 4x4 N I
of y I x

ultz 0 4 I I I U 4x4 D
It is easy to see that this is the wax
So next I strict inside R i.e for

X E 0,1 t O

similarly by the strong minimum principle u achieves its

minimum on M Since u o on M it must hold that
u x t O strict inside R So inside R

O Uft I











































































b Let Vfx t n txt Then

VE Ut VI Ux Vx TUNE Lxx
Hence Ve Ux WE U xx 0

Moreover V t u l t 0

V f E wk t O

U GO UC x D YC DX
So u solves the same problem like in We know

that solutions are unique uniqueness of
solutions theorem so that u and u must

be the same Lx H ve t nd x t

for all t 0 and of Xs 1

c The energy method is the method where we

multiply the eq by u and integrate
The egg is wz un 0

Multiply U Cz Ux 0

Integrate f u x4 Mek uxxlx.tl dx 0

O fo uutdx fiuuxxdxjt.beparts
tats wax to wid

Isis
affined 2J uidx 0

But we know that Tstitly lie it is not 0

How do we know this From part we know that
oat inside R yet v0 on the sides











































































This means that it is impossible for ax to

always be 0 along lines of constant t
Hence Siu'd x strictly decreases in time

Section 2.3 26 Prove the comparison principle for
the diffusioneg if u and u are two solutions and

if usu for t 0 X O X l ther wer jor t o

and XE Gl tr

Define W U V Wantto
Then W so on

show that
u V

T bottom U right us left war in here usu

R

By linearity of the diffusion eg w x

is also a solution It went e

By the maximum principle we o within the infinite
rectangle R Lo I x Lo a

So u v w so we v in R











































































Section 2.4 Q1 Solve the diffusion eq with the initial
condition 4 L Ife

We know that the formula is

u ft NÉEJI e 46 dy

In our case this simplifies to

ne VIE JE é dy

to express in terms of the error function make the change

of variables p wtf so that

dp VII dy 44ktdp

west Jit e Pdp
J e Pap fit e pop

kerf tie ta Est Tht

Section 2 4 Qb compute Jet'd x
We've done this in class













































Section 2.4 07 show that JI e Pdp I and

that JI SE t dx L

We've done this in class too

section 2.4 218 Solve the heat eq with convection

uz Kwa Vax 0 t o a

u o 4 x waxes

where V is a constant

Make the substitution y x Vt x ytvt

Define V6 E U Gat
Then Vet Ux V t Ue

V x Ux

V xx U xx

so O

mtg king I
Ve Kvxx

so v satisfies the usual diffusion eq with the

initial condition Vy D who 4G Hence

yet JI SG W H 46 dw

u ft v x Vt L S x Vt WH C aw


