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It is required to show your work in all problems.

1. Give the reasons of your answers to the following:

(a) (5%) Is [0,1) an open subset of R?

(b) (5%) Is [0,1) an open subset of [0, 1]?

(c) (5%) Is [0,1) a closed subset of [~1,1)?
(d) (5%) Is [0,1) a compact subset of [~1,1)?

2. Suppose that f(z,y,2) = —_—_\/;:11/2_4;2_'

(a) (10%) Is the function f uniformly continuous on R3*\{(0,0,0)}.

(b) (5%) Show that there exists a number M > 0 such that lf(a) — FO)| < Mlla — bl
foralla,beV = {(z,y,2) : 2> +1y*+2°>1}.

(c) (5%) Is the function f uniformly continuous on V7

3. (10%) Define a real function f on (—1,00) by

202 ~1, —1<z<0
z) = ~
f=) {:;_}, 0<z<o

Let m be the infimum of the image of f. Show that m = —1.

4. (10%) If f(z) = O for all irrational z, f(z) = 1 for all rational z, prove that f is not
Riemann-Integrable on [a,b] for any a < b.

5. (10%) Use differentials to approximate the value (5.97) v/16.03.

6. Let B(a) be an open ball of R” with center a, and let f : B(a) — R have continuous
second partial derivatives on B(a). Given u € R", consider the function g defined by

g(t) = f(a+ tu) on an open interval I of 0 such that a +tu € B (a) for all t € I. Show
that

(2) (5%) ¢'(0) = Siy 2L (a)ui, and
2
(b) (5%) g"(0) = X7 jo1 o (@it
where u = (uy,ug, -+ ,up) € R* and z = (z1,Za,- -+ ,Zp) is the coordinates of R™.

(c) (10%) If @ is a point of relative minimum of f, show that dorist %(a)uiuj >0
for all u = (uy,ug,- -+ ,un) € R™
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7. (10%) Find conditions on a point (ug,vo, Zo, Yo) such that there exists real valued func-
tions z(u, v) and y(u, v) which are continuously differentiable near (uo, vo) and satisfy the
following system of equations

ur?+ vy —3uv=>5
uy? + vz? 4 3uv = 11.

Prove that the solutions satisfy 2% + ¢? = 16/(u + v).





