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HW# 2

In Problems 1 - 4 calculate all first-order partial derivatives of the function
f:R" =R, if

Problem 1.

f(z) = a -z, where a is a fixed vector in R";

Problem 2.

f@) = [l=%

Problem 3.

f(z) =z - L(x), where L : R" — R" is a linear function;
Problem 4.

flx)=>0", 2?21 a;;x;xj, where a;; = a;;.

Problem 5.

Suppose f € CY(R? R'). Let F(r,0) = f(r cosd,rsin6).
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Calculate 5 and 5g in terms of e and oy

Problem 6.

Suppose f € CY(R?* RY). Let F(r,0) = f(rcosf,rsinf). Show that
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|V f(rcos,rsinf)|?* = (%—f(r,@)) + ! (%—?(T,Q))
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Problem 7.

Suppose U C R" is open and connected, f : U — R is second differen-
tiable everywhere and (D?f), = 0 for all p € U. What can you say about
the function f?

Problem 8.

Let f be a C! function from the interval (—1, 1) into R? such that f(0) = 0
and f’(0) # 0. Prove that there is a number ¢ € (0, 1) such that || f(¢)] is an
increasing function of ¢ on (0, ¢).

Problem 9.

—t, if (x, 0,0);
Show that the function f : R? — R!, f(z,y) = { S’ﬂf if Ei’z; i E0,0;.
has well defined partial derivatives everywhere, but is not continuous at

the origin.

Problem 10.
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_ot :
Show that the function f : R? — R!, f(z,y) = { *t¥* ?f (z,y) # (0,0);
0, if (z,y) = (0,0).

has well defined partial derivatives and is continuous everywhere, but is
not differentiable at the origin.



