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Approximation  Theory =
Stone - Weierskrass  Theorem #t examples — Uyl Fourier seried

L Fouries series 54ti5§)/ S-w thm:
—~ joid -~
= %f(x) = 2 a, on(2rnx) + by oz (2Tnx) an,b,‘ek;xe):o,nls
h= 0O

) T_o\en‘\:'l{y f(x) = 1 cor (2mOx) = 1 e :71—

) Separa\b}t'\ty Consider sin (2Tx) and cop (20x)

We ocbserve “that when x, #x, then ¢tos@ux) = ree(2Tx.)
('u.e. the ntergection of dotted Cne  and oy ) we..

see ‘that sin (2wx,) # sin(2wx,) (ie. @ ponts ).

The only exception +o this rule 15 xy=0 , xo=1.
Tndeed, O and | are not  geparable. Thus, we

have q Problem. we can fix this Problem b/

-
\

working an a  slightly  Smaller interval , L0, I-€} & smai.
Since we can get an imberval  arbitrarily close

t6 Lo,11 we can also use the entire interial
Lo,13 with the unders-éqndiy that we can

only  approximate  Funcs, 9(x), sucs that j(0f=j ().
We. Cannot 4/>/aro»r//mr:"€ a fund /mw'iff} Aifferent

values on the end points. Nevertheless, we fail

+o q/pfmﬁl'mdfe such funcs _ol{,v at the end,mbrts.

00 ' [ o]
m) Closare F(x) = 2. a, sin(@@m) +b, cos(aTnx) 5&)=2 dpsin(zrmx)+4,, cosls
n=0 8=0 w
w R
af(x)+ ba(x) = (ap+Cn ) sin(@nx) + (by4dn) @d2inx) € v~
=20

o0 ©°0
f(x)al(x) = T2 apde 5n(2mx) sin(@@ma) + ete.
3 hz=p m=0

Can expand ZZ as simle £, sin-sin as samof i, cos -




