Problems #4, Math 315, Dr. M. Bohner.Feb 4, 2005. Due Feb 11, 2 pm.

33. Suppose that {f,} is a monotonic function sequence that con-
verges pointwise on [a,b] to f. If f and every f, are continuous
on [a, b], show that {f,} converges uniformly on [a,b] to f.

34. Find examples that show that in each of Theorems 2.8, 2.12, and
2.14 the uniform convergence is not a necessary condition for the
claims of the theorems to hold.

35. If F is a family of functions that are Lipschitz continuous with
the same Lipschitz constant, show that F is equicontinuous.

36. If F is a family of differentiable functions on [a, b] with uniformly
bounded derivatives, show that F is equicontinuous.

37. Suppose F is a family of uniformly bounded and Riemann in-
tegrable functions on [a,b]. Show that the family of functions
defined by [ f(t)dt, where f € F, is equicontinuous.

38. For a function f defined on [0, 1] we introduce the nth Bernstein

polynomial as
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Show the following:
(a) Ba(Liz) =1
(b) Bu(w; ) = ;
(¢) Bu(2?z) = 2% + 222,
39. Show that the polynomials in the “Weierstral Approximation
Theorem” can be chosen as Bernstein polynomials.
40. Find the third Bernstein polynomial for sin(mrz/2).
41. Find the fourth Bernstein polynomial for /.



