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"Interchange of limits theorem
ー

#theorem: Fin A CIR
, In : A-*R as sequence of functions· Suppose CEA S.t

. every th is continuous at C

supposeInGougesmunfrmyonThefontoatAv is contin at c. So nothingis
to prove .

Interesting case : C is not an isolated point. Then "In is cont . cutc" isIf = f)
·

Statement of

the theorem assertsimf(u)=f
This very much requires uniform convergence- Theorem is asserting thatlinlimf(x)=in a

Post : uniform convergence is the statement that Un> N(2)
, Fr, If. (n-f(u)kE

.
So in particular

(f (n) = f(u))<4VUEA
Goal : control (f(k)-f()) when -If(-f((+

-

f()() where N= N()

if is cont- at 2
,
75(5, N(3)) S

.
t

. If(--(DKE Whenever neUg() so (f)-f(p)<s it KeVg(
-> In particular, iffo are all cont . everywhere and En-uniformly, then f is continuous everywere

.
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not unitorm :Ilfn-oll = 1 Fn

#owninit; it A=/ , b] a closed interal and fu is monotonic (decreasing) :. e . f(u)f(m) Fret : f

and allIn and :Fin are all continuous then the convergence is unitoron
could be infinite

-ThoseintrasWe special : GivenA,ing of A is so set o pen its [libi
iεl

Example : A = (0. 1) [(0,).
(5), (ii) (5), ...,(n

=1 ....
this does cover (0, 1) and it takes infinitely many unions.

Iheorem : If A= [a,b] is a ed interval them for any couring EquisbilSiet this is a finite subset JGI S .
t

.

Such that A is covered by[Chi , biSieT
&roof : Lets define an equivalence relation" in A as follows : Any it J : s .

t
.

D
,y E (ai,bil - right now not transitive

-> More generally any if there is a finite sequence KnZ,Es ... -Enny Where each

consecutive pair are in the same intoval (ai,bi)
#S: and [clauc]= ESA = [ab] · This set is not empty GE

·

Supremum of EEA C := supe So Ji st .
ee(aibi)

5 J230 Sit . 2 - 3e(aibil =De-EEE so CEE

if e+ b then C + &EE contradiction
.


