
Math 4332/6313 – Spring 2017 Name:

Test #3

This is an open book test. Please, write clearly and justify all your steps, to get proper credit for

your work. You can cite general theorems from the book if needed.

(1) [3 Pts] Suppose that f satisfies the hypotheses of Taylor’s theorem at
x = a.

(a) Show that limx→a
f(x)−Pn(x)

(x−a)n = 0, where Pn is the Taylor polynomial of
order n of f at a.

(b) If Q is a polynomial of degree n and limx→a
f(x)−Q(x)
(x−a)n = 0, prove that

Q = Pn.

(2) [3 Pts] The modulus of continuity of f ∈ C[a, b] is defined for δ > 0 as

ω(f ; δ) = sup{|f(x1)− f(x2)| : |x1 − x2| < δ, x1, x2 ∈ [a, b]}.

(a) Show that ω(f ; δ1) ≤ ω(f ; δ2) if δ1 ≤ δ2.

(b) If f ∈ C1[a, b], show that ω(f ; δ) ≤ ‖f ′‖∞ δ.

(3)[3 Pts] Construct an example of a differentiable map T from R to R
whose fixed points are exactly the set of integers. Determine which fixed
points are attracting or repelling.

(4)[3 Pts] Find the periodic points of the tripling map on the circle T : T 7→
T given by Tθ = 3θ. Discuss which periodic points are attracting or repelling.
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