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PROBLEM 1

(25 pt) Consider the function f : R
2 → R defined by

f(x, y) =

{

y2−x2y
|y−x2|

if y 6= x2

0 if y = x2

At which points of R
2 is this function continuous?
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PROBLEM 2

(25 pt) Is the image of a closed set under a continuous function nec-
essarily closed? Prove that it is or give an example where it is not.

Is the image of an open set under a continuous function necessarily
open? Prove that it is or give an example where it is not.
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PROBLEM 3

(25 pt) Prove that the following limit exists and evaluate it.

lim
n→∞

∫ π/2

0

√

sin
x

n
+ cos

x

n
dx
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PROBLEM 4

(25 pt) Des the series
∑∞

k=0
xkyk converge uniformly on the square

{(x, y) ∈ R
2 : −1 < x < 1,−1 < y < 1}?

Justify your answer.

Des the series
∑∞

k=0
xkyk converge uniformly on the disc

{(x, y) ∈ R
2 : x2 + y2 ≤ 1}?

Justify your answer.
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Bonus

(25 pt) Suppose that T ∈ L(Rn, R
m) for some n, m ∈ N.

(a) If T (1, 1) = (3, π, 0) and T (0, 2) = (4, 0, 1), find the matrix repre-
sentative of T .
(b) If T (1, 1, 0) = (e, π), T (0,−1, 1) = (1, 0), and T (1, 1,−1) = (4, 7),
find the matrix representative of T .


