
K - compact space
'

ECK) - real valued continuous

functions on K

- normed algebra
(ft g ) Cx) = fix) t g Cx)

(f. g)Cx) = Stx ) .

g Cx)

H f II = NEY tf CHI .

A subalgebra of Elk) .

E - closure of A
A- is subalgebra of Elk)

fit at c elk)
To show this we have to

show that f
,get ⇒



ft g e-
A-
, f.ge A- .

2

Remarks
. If f f A-

,
f is in

Elk)-I .
This set is open

and there exists e > o such

that

{PEE(K) l l'tf -piles } c
Elk) -I .

Therefore , if f EF, for
any E > o there exists p EA

H f - P H s E .

Assume that f
,g
E A-

.

Then there exist P
,
Q c-A



-

3

such that Hf-PIK Ela , 11g - Q Hess
⇒

Hfftg) - (Pt It =

= H ( f -P)t ( g -Q ) H E

Ell f -PK t Hg- Q M a % +% = E .

⇒ ft g c-
AT

Exercise ? Prove f ,g e
it

⇒ f. g c-
it

.

Let X be a topological space .

Y c X . If I =X , we

say that Y is dense inX .



A is a subalgebra
"

F - is also a subalgebra

theorem (stone -Weierstrass)
Let it be a subalgebra in
Uk)

. Assume that
Cal it separates points in K
( i.e . X

, ,
me K⇒ Ff c-A

such that fix,I t f ka) )
(b) A vanishes at no
point in k ( i.e . for x e k

there exists f c- A f Cx) t o) .



Then it is dense in elk)
5

i. e
.

A- =Elk) .

Explanation of Weierstrass
-

thug
⑦
,

X
, ,Xz C- [a , b] X

,
# Xz

PG) = X PG ,
) = x

,
I Xz=Pkz)

separate points
IEP 167=1

8 doesn't vanish at apt . in-Law .

⇒ ⑤ is dense in Eka ,

⇒ fee Eta ,BD
For any E > o Hf -1,211 LE

polynomial



Assume that it satisfies
6

(a) and 161 .

A- closure of A

f e A ⇒ If I c- At

f- E A P polynomial
P (f) = adta

,ft . . - tanfm
P has no constant term, ⇒

PCs) ett .

f- is bounded on K

⇒ 'M E f Cx) E M

ByWeierstrass theorem for soo

there exists a polynomial P
such that I PK) -Kil e Ela for
X e EMMI .



7
Q Cx ) =P(x ) -Plo) - no constant

term
.

I Qcx) - 1×1 I = I PG ) - Pco ) - txt Is

IPCx) - Ix l l t l Plo) - lol / C Est Es = E

for all xe EM ,
M] .

'

Hence

I Qlfexi) - If Call se for xE K .

⇒ Half ) - Ifl flee
Q Cf ) = a

, f t azf? - - et amfm
All Az , n - - jamE IR .

Q Cf) c- it ⇒ If I E F
.

Since
,
E -
-
I
,
it follows

that feet ⇒ Ifl e it !


