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1. The function ‖ · ‖b on Rn, defined as

‖x‖b := max
1≤j≤n

|xj |

is called the box norm. Show that it is a norm.

2. Describe all the norms possible on R (and justify your description).

3. In this problem, Bb(a; R) will denote the ball with respect to the box norm with centre a and
“radius” R, for any a ∈ Rn and R > 0. Prove that Bb(a; R) is an open set.

4. (a part of Apostol, § 8.3, Ex. 5) Prove the following or give an example, as the case may be.

a) The union of any collection of open sets in Rn is open.

b) The intesection of any finite collection of open sets in Rn is open.

c) The intersection of an infinite collection of open sets in Rn need not be open.

5. (paraphrased from Apostol, § 8.3, Ex. 2) In each of the cases below, S denotes the set of all
points (x, y) ∈ R2 satisfying the stated inequality. Justify whether or not S is open. You can cite
any statement in this assignment, if needed, in support of your answer. Make a sketch
of the set S (and if the boundary — to be defined rigorously soon — of the set S does not actually
belong to it, then indicate it by a dotted/broken curve).

a) y > x2 and |x| ≤ 2

b) (x2 + y2 − 1)(4− x2 − y2) > 0

c) xy < 1

d) (2x− x2 − y2)(x2 + y2 − x) ≥ 0

6. Consider the following set

S := {(x, sin(1/x)) : 0 < x ≤ 1}.

Is any point in S a limit point ? Justify. Next, find all the limit points of S.
Remark. S is just the graph of the function sin(1/x) on the interval (0, 1].
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