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Seq Compact ) Compact

See Rudin, Chapter 2, Exercise 26.
















































Equicontinuity















































Examples
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Theorem

I E = {x1, x2, . . . } a countable set.
I fn : E ! R pointwise bounded sequence of functions.
I Then {fn} has a subsequence {fnk} that converges at

every x 2 E.

















































































































































































































































































Theorem

I X compact metric space
I fn 2 C(X ), n = 1, 2, . . .

I pointwise bounded
I equicontinuous

I then
I {fn} is uniformly bounded
I {fn} contains a uniformly convergent subsequence
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Recall:

Theorem

I E = {x1, x2, . . . } a countable set.
I fn : E ! R pointwise bounded sequence of functions.
I Then {fn} has a subsequence {fnk} that converges at

every x 2 E.














































































































































Theorem

I X compact metric space
I fn 2 C(X ), n = 1, 2, . . .

I pointwise bounded
I equicontinuous

I then
I {fn} is uniformly bounded
I {fn} contains a uniformly convergent subsequence


































































































































































































































































































































Stone-Weierstrass Theorem

Weirstrass Theorem:

Theorem
If f 2 C([0, 1]), then there exists a sequence {Pn} of
polynomials such that

lim
n!1

Pn(x) = f (x)

uniformly in [0, 1]. (equivalently, ||Pn � f || ! 0)

































































































































































































































































































































































































































































































































































































http://www.math.tifr.res.in/~publ/ln/tifr16.pdf












Example

Rudin, chapter 7, Exercise 23.
Approximating |x | on [�1.1]
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Algebras of Functions

Define

I Algebra of functions on a set E .

I B = uniform closure of A.



Theorem
If A is an algebra of bounded functions, then its uniform
closure B is uniformly closed.





Definitions:

I A separates points

I Equivalent formulation:

I A vanishes at no point.



Stone’s Generalization

Theorem

I K compact space and A = sub-algebra of C(K ,R).
I Suppose A separates points and vanishes at no

point.
I Then the uniform closure of A is all of C(K ,R)












