1. Consider the function f : R2 — R given by f(x,y) = ||x| — ly|| — x| — .
(a) Show that f£,(0,0) and £,(0,0) exist, and compute their values.
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(b) Show that f is not differentiable at (0, 0).
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2. Define f(x,y) = x> +y°.
(a) Find the equation of the tangent plane to the graph of f(x,y) at a general point (a, b).
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(b} Verify that f is differentiable at (a,b).
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(c) Explain how you could have known that f was differentiable everywhere without having
to directly compute any limits at all.
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3. For each of the following statements, determine whether it is always, sometimes or never true.

(a) Let g(x) = x* Ax for some symmetric matrix A. Then g is differentiable everywhere.
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(b) If Vf(a,b) is defined, then f is differentiable at (a, b).
Sone Fues
Toae ,f -f(x,j) = O (Ml-wt-')
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(c) The function f: R2 — R, defined in terms of a constant & as follows, is differentiable.
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