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Exl

Find the directional derivative of each of the following functions at the given point and direction
(a) 22 +y° + 2%, (3,2,1); (~1,0,4)/V17 .
(b) e +sin(z® +3?), (1,-3); (1,1)/v2.
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l,.X ;)\ Let u = (1/v2,1/v2), v = (1/v/2,-1/v/2) and f : R? — R be differentiable at (2,3).

Suppose D, f(2,3) = 3 and D, f(2,3) = —4. Find the direction where f decreases most

. rapidly at (2, 3).
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. For the function f(z,z5) = z? + 23 (1, 72) # (0.0)
0 if (l’l,l'g) = (070))

(i) Find the directional derivatives at (0,0) (and show they all exist),
2
(ii) Show that the formula D, f(0,0) = Zijjf(0,0) fails for some vectors v €

=1

R2

(iii) Hence, using (ii) together with the appropriate theorem, prove that f is not
differentiable at (0, 0).
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E S Let f : R? — R be a real-valued function on R? such that, for some § > 0,
there exist positive constants M, C' € R such that:

|f(z,y) = M| < Csin® (|| (2, 9)]))

for all (z,y) € Bs(0,0). Is f necessarily differentiable at (0,0)? If so,
prove it. If not, provide a counter-example.
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Now, , v (X,y) ¢ B@(O,o)
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