MA 426 Test 2
APRrIL 23, 2010

Dr. Franke Name

e

(10%) Let f: ®™ — R™. Define f is differentiable at z,.

bO

. (10%) State the Inverse Function Theorem.

3. (20%) Give a counter example for each statement. ;

(a) If f : R — R is continuous and K is a connected subset of R then f~!(K) is
connected.

(b) If f: R — RN? is differentiable, then there exists ¢ € (0,1) such that

F(1) = FO=Ee) (B

i

. (13%) Show that if f : R"— R™ is continuous on all of R" and A C R" is bounded
then f (A) is bounded.

Ot

. (20%) Let A = {(z,y) € [0,1] x [0,1] : z and y are both rational}.

(a) Does A have area (2-dimensional volume)? (explain)

(b) Is A a set of measure zero in %?? Prove your answer.

=

(27%) Let f(z,y) :{ ? g gzi i Egg;

a) Find & and & at (0,0). (You might need to take a limit.
oz dy

(b) Does f have a directional derivative at (0, 0) in the direction v = (%, %)7 Find
it or show it doesn’t exist.

(c) Is f differentiable at (0,0)7 explain.
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