Problems #5, Math 315, Dr. Bohner. 2/20/1, due 3/1, 9:30 am.
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Show that each compact subset of R contains a countable dense
subset.
Suppose F is a family of functions that are Lipschitz continuous
with the same Lipschitz constant. Show that F is equicontinuous.
Suppose F is a family of differentiable functions on [a, b] such that
the derivatives are uniformly bounded. Show that F is equicon-
tinuous.
Suppose F is a family of uniformly bounded and Riemann in-
tegrable functions on [a,b]. Show that the family of functions
defined by [T f(t)dt, where f € F, is equicontinuous.
For a function f defined on [0, 1] we introduce the nth Bernstein
polynomial as

B =31 (£) (3)eH0 -
Show the following:
(a) By(l;z) = 1;
(b) Bn(w;z) = ;
(c) Bu(a%z) = 2% + 220,
Show that the polynomials in the “Weierstral Approximation
Theorem” can be chosen as Bernstein polynomials.
Find the third Bernstein polynomial for sin(7wz/2).
Find the fourth Bernstein polynomial for \/x.
Show that the “Weierstrafl Approximation Theorem” does not

hold if [a, b] is replaced by (a,b).



