
11 : 11
,

11 : 112 c,

call
, IIx CIIl

,
fx-X (x+0)

Claim
: All noms on

"

are equivalent.

(We'll show that an arbitrary worm III - II) is equiculat to Ii 11
,

d
e. . )

Ingredients a) III : III is continuous work, li

I
b) k = ExeR" : 1xIl

,

= 13
is compact.



Want: Ja,>0 sit.

a Ill
,
= IIIxIll < C II

,
for all xEIR" xF 0

.

-

E)

= C for all xER" , x = 0 .

Ex c -> 1)= C for all xaIR"
, 11x11 , =1 .

1xIl ,

z = 0
X= Ell

,

11xII
,

= 1

· Ill
= C

(11 z) 11211 . 11 ,



!
E J -

,
>0

c IXIISC for all x = K

The existence of c
,
C
, 0 follows from continuity of III.11)

and compactness of Ko (ad III :11, OL
,

If X= 14 ten x + 0
, so IXII > 0

.

Hace = >0 -



·
↳

III . Ill is at a max = C

⑱Millisation -

Continuity of III.Il
.

Prelindary : Consider NEI" . CCK)= C0, - -,0 - -- (

slotk

C = max Ill eck(l)
k= 1 ,

x
= E =

,
xe(k)



111x111 = III. E*alll -> EE: Illegall
< E

,

ke

=C Hall
,

Continuity :

IDxnl -111x , 111) -> 111 xn - x, N) = C11x-x11
,]

d((f(x)- f(x) = 1)/xn - xil)
,

Ilill) is Lip continuous
,



Compactness of K .

Let (x) be a sequence inK
, Xc= (1) . .., faclah) ·

Each (XIl)) is banded in R .

Here we can extract a single subseque (5)
with X

;
(1) -> y (l) for same y (e)

for all Il no
x
, (1) x, (2) - - - x, (n)

Hase Y do y .

Xz(1 Xe(z) --- Xe(n)

: I

But the xig Yo
! I !

IS yt k? Yep : 11x11 =1 for all j , and I . 11, is ats .



Exercise: A set AFRR" is compact wirt . In iff

it is closed Iwird
, I , forter or foot)

and bouded
:

-

-

Exercise
:
It V is a facte dimesial vector spee

,

all nows on V ae equivalent.

[Show that if Til*-V is a liner isomorphism

ther x 11TXV is a nom on I"
.



=1- ↓
Heat Equator ---

T 0 I

uz = xxx (an temperture)
EW
.

-= O~Dx=
0

u(x= 0

0 X I
u(x
, 0) = do(x)

↳ initrat temp

Un(x,t) = e
- kt
sinlkxY 2

- t

--== -

--
-

↓
-
-

Is-



-
k =

2- 4t

u = E CK Up also solves the PDt (n==xxx)C
and ulx=o* UKx=n= 0 ·

k= 1

U= & ↳Mi does This sohre Da PDE
,

k= 1

In what sense?
Far which asefficients u ?



u(x,t) = &44(x,+)
k= 1

2n = 2
=
[44kt)⑯
.

k=

& Wat 4p,I0k= 1

What lnd of functions could I construct with

Up (2,



Fact S
.

sinsin((x)dx =
0 ik# &

E# fk= l
b
e

Uo= - sin(kx)
k = 1

S rox) sin (ex= I sit sina dx
- af

*

sinka since dx
k= 0

- ↳



sin(kx
No ots

Cxsin(ex) &x =


