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1. (a) (2 points) Give any equivalent definition of the statement, “K ✓ Rn is compact”.

(b) (3 points) Give an example of a compact set. You do not need to prove the set is compact. Give
an example of a non-compact set, and say why your set is not compact.





















































































































































































































































































































































































































































































































































































































Math 2371Y Quiz 2 - Page 3 of 8 May 21, 2015

(c) (3 points) Prove that if K ✓ Rn is compact and f : Rn ! Rk is continuous, then f(K) is compact.
(Make note of the point value of this problem and budget your time accordingly)
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2. (a) (4 points) Prove that lim(x,y)!(0,0)
xyp
x

2+y

2
= 0
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(b) (3 points) State the ✏-� definition of continuity for a function f : Rn ! Rk. State the definition of
what it means for f : Rn ! Rk to be uniformly continuous.

(c) (2 points) Give an example of a continuous function which is not uniformly continuous. You do
not need to prove that your example is not uniformly continuous.
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(d) (4 points) Show that if {x
k

} ✓ Rn is Cauchy and f : Rn ! Rk is uniformly continuous, then
{f(x

k

)} ✓ Rk is Cauchy.
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3. (a) (2 points) State the definition of, “S ✓ Rn is not connected”

(b) (4 points) Show that a finite set of points S = {p1, . . . , pk} ✓ Rn, where p1 6= p2 6= · · · 6= p

k

, is not
connected.
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(c) (3 points) Recall from class that
�
(x, y) 2 R2 |x 6= 0

 
is not connected.

Prove that S =
�
(x, y) 2 R2 |x 6= 0

 
[{(0, 0)} is connected. (Hint: Showing this by directly negating

the definition is hard. Do you know a better way?)


























































































































































































































































































































































































































































































































































































































































































































































































































