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|Assume all functions are differentiable. |

Here f(x, y) means it maps from R? — R, and f(x, y, z) means it maps from R> — R.
1.

(@) D,f(x,y) is maximized when # points opposite to %f(x,y).

(b) For f(x, y), there is always a direction # where D,f(x, y) is zero.
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2. For f(x,y,2),if Vf(x,y,2) - v =0 forall v € R’ then f,, fy, f. are all zero there.
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3. In a contour map for f(x, y), Vf(x, y) is parallel to the level curves.
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40. (a) If u = (a, b) is a unit vector and f_has continuous
second partial derivatives, show that
Dif = fua® + 2fqab + fo b _f"vz Tr’*
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(b) Find the second directional derivative of f(x, y) = xe> in
the direction of v = (4, 6).

14439 Oy Couf)

D\n.f {W‘9> = %{G - <f\,¢ ”f‘o S-<ab

- 0“{,4 b 'f\_»)
Tﬁ\ = <O'-fxy4bfbxl mf)’v‘f' bbj>'<ﬁ/l9 2
= O, 1 abfs 498 fuy 4 b4,

_,.._——_———/\—'



