521 Analysis I Spring 2011 Exam 3

Be sure to justify your answers. The point total is 100.

1. Let f: [a,b] — R be continuous, and for z € |a, b| define another fun_ctior;l

g(z) =sup{f(t):t € |a,z| }.

(a) (#0 pts) Does there exist for each z € [a,b] a point t(z) € [a, z] such that g(z) = f(t(z))?
Explain. '

(b) @0 pts) Prove that g(z+) = g(x), in other words, that g is right-continuous.
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. (8 pts) (a) State the definition of uniform continuity of a function f : X — Y where X and
Y are metric spaces.

;; (b) ( %ptg) Is the following function f uniformly 'conti'nuous on the intervél (0, 00):
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pts) State the Mean Value Theorem precisely.

3: (a) ﬂ
25 (b) (28 pts) Suppose f is continuous on [a,,'b] and differentiable on (a,b), and f'(z) # 0 for all
z € (a,b). Does it follow that f is one-to-one? '




