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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 R3 - R.

1. (a) 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) ig zero.
(&) Du'f - ﬁfa Gbg value waximize {ff//{j‘
=9 »\GHMM—? MSG"i] h
ID\“{\ ‘V’f\ 'Ou'& - "\6{ \l(A‘I u \arOL bud Y\&ﬁd"%
(h) 9:'1:% orﬂnoo‘)mkl ol ﬁ-f = \Tf‘ w =0
iTr\AQ.‘

2. For f(x,y),z), if §f(x,y, 2) -gz 0 forall ¥ € R?, then fx, fy, f- are all zero there.
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3. Ina 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 vaust bt cow Tele

second partial derivatives, show that _f - 1[
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(b) Find the second directional derivative of f(x, y) = xe® in

the direction of v = (4, 6).
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