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Graduate Proficiency Examination
Analysis

Fall 1993

Instructions: Do all problems. Each problem is worth 10 pomts.

Given a C! function F : R® — R" satisfving

IF@) < [l « e R,

prove that there is an € > 0 such that the equation F(z) = x + a has a solution z
whenever the vector a satisfies ||al] < e.

O
. fa, >0and ¥ a, < oo prove that there exists a sequence b, such that lim b, =

ne=l n-—ou

o0
+o00 and Y a,b, converges.
n=1

Assume that the family {£,152,; of real-valued functions on [0, 1] is equicontinuons and
. . . b, - .
pointwisc bounded. Also assume fﬂ folz)de — Qasn — oo for every 0 <a < b < 1.

Prove that f,, — 0 uniformly.

Let P denote the set of real-valued polynomials which involve no odd powers of the

variable, i.e., the cocfficient of each odd power term is zero. Prove that g is dense in

C([0,1]) with the sup norm. For which closed intervals other than [0, 1] can the same
be proved?

For which non-decreasing functions 8 on [0,1] does the Riemann-Stieltjes intcgral
fol Bdp exist? Prove your assertion. '

If f is continuous and lim f(s) = a, prove that =
§-— 0 )

l!Hfltf'(f'lds -+ a ast — oo,



