MAT157 Tutorial 6 Going off on a tangent Jesse Frohlich

Problem 1. Given n € Ny = NU {0}, let f,(x) = |z|". For which values of
n is f differentiable at 07

Problem 2 (Inspired from Spivak 9-22).

1. Suppose f is differentiable at x. Show that
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2. Does the converse hold? If the above limit exists, is f differentiable at
x? Prove this is true or find a counterexample.

Problem 3 (Spivak 9-27). Let S, (z) = 2™ and 0 < k < n. Prove that

S () = T (2)

Problem 4. A function f: (a,b) — R is called Lipschitz if there exists a
k > 0 such that for all z, y € [a, b],

|f(z) = f()] < klz—y] (3)

Prove that if f is differentiable on (a, b) and f’ is bounded, then it is Lipschitz.



