
The
sane inequity is obvious if x= 0
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Exercise : Any finite dam vector space has the property
that all noms are equivalent,

show that it T : IR "→ V is a liver iso

sem.saesa.es?sq;?1ltHv.saa.m.o#
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want to solve
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Some solutions u

,< (t, ×) = e-Ets.u( kx) KEI

Uklo, x) = Sir (Kx)

"¥

#Uzlo, x\

And : u = É=,ck Uk (Ck's constants)

These also solve
.



Y 'all are bold .
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u = [ Gc Uk
k=c

What does this even mean?

Maybe for all tix
60

ult ,x) = [ CKUK (Gx)
1<=1

Is it true : 2←u= din



4- ult,x)= ¥ É 9<414×7
k=c

I [ aclfukltx)
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u( 0 ,×)= E aasinlkx)

1<=1

µ
Monti determine ok's .

Given uolx) , how to determine ads ?
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s:sinlkxsinllxsdx = { 0 k⇒l

Iz k =L

ftsii(kY)d*←f%s4kddx
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= [
"

sihlkxs.hll.de

1<=1
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ce = ¥ Jouolx>siullxdk

Does this work more sneaky ?

↳G) , arbiter.?
Define ce vid
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Is it true that uocxl = §
,

cksihlkx ? ?
IT

fuo↳ sihflxdx = É cks.ulkxtfs.in/lxddq
O

1<=1
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One is tempted from experience with power series that

everything works out for the best.

é=Éxn
h=oT!
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- fi E.4.x. dx
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We'll translate our concerns into questions about sequences

of functions
. fµW= [II. ¥:*" f- G) = ex

f-G) = toy fuk) b- ✗ER



Is it true tent 2×f(×) = Iim Snfu Gy ?
N→ 00

Is it true that fjfkdx-lmf.fm de
Nero

sadhythihgsdaitabueysw.to#-
Def : Let ( fn) be a sequence of functions fun

a set A- to a metric space Y. We
say

it for allthe sequence Hs P°"tw Ato f : A-→ of
a et
,
f. (a) Y→ f- (a) .

That is
,
Hae A tan f. (a) = f- (a) •

n-00



Grim news
.

1) The pointwise land of continuous factors need not be

continuous
.

A-- [ oil] 4--14

fn 4) = ✗
M

1in f. G) = {
° ✗ -1-1

noooo
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2) The pointwise Ian it of Riemann integrable factions need

not be Riemann integrable. . In the event that it is
it need not be the case tent

Im f)fix)d×= fabfguydx ( fn→ f-
pointwise)noooo

fn :[on] →R
f. | f. 67=0i:#1 f.→ 0 pointwise

:f) f.4) d+= ! for a " "
f
'

,fWk=O



Ian f) fnksdx-tfjfk.dk Ti
n→a0€

3) If f.→ f- pointwise and the In 's are differentiable

it need not be the case that f is differentiable.

I. the event that it is , it need not be tie case tent

Ian f. ' G)= f'G)
n→co

f. G)= tux " on co,☐

← f 1am fill) f- f'(1)
fn → 0 pointwise noooo

f.
'

G) = ×
""

f.
'
(1) =p



f- G) = { 1 ✗ c- Q

0 ✗ ¢-0,
an [gig

not Riemann Integrable. ( ra) ④ A [0,1]
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here 1- eaeatme.

Tseklnot↳
Pointwise convergence is just one ,

Def : Suppose (In ) is a sequence of furetios fun a set A-

to a metric space Y. We
say

the
sequence course uniformly

to a limit f- : A → Y A for all eso there exists

N so if n3N
, dy ( fuk) , fix) < E for all / ✗c- ✗ .



Point .se: N depends on ✗

Uniform : One N to rule them all
.

(works fault ×)
.


