
MA30041: Metric Spaces

Self-Assessment Sheet 1: Examples of Metric Spaces

1.) Check that the maximum metric d∞ on Rn, given by d∞(x, y) = max1≤i≤n |xi− yi|
for x = (x1, . . . , xn), y = (y1, . . . , yn) ∈ Rn, is indeed a metric.
For hints, click on the following lines:

(MS1)

(MS2)

(MS3)

(MS4)

2.) Check that the sum metric d1 on Rn, given by d1(x, y) =
∑n

i=1 |xi − yi| for
x = (x1, . . . , xn), y = (y1, . . . , yn) ∈ Rn, is indeed a metric.
For hints, click on the following lines:

(MS1)

(MS2)

(MS3)

(MS4)

3.) For the maximum metric d∞, the Euclidean metric d2 (respectively, dE) and the
sum metric d1 on Rn show:

d∞(x, y) ≤ d2(x, y) ≤ d1(x, y) ∀x, y ∈ Rn.

For hints, click on the following lines:

• “d∞ ≤ d2”:

• “d2 ≤ d1”:

Please turn over!



4.) Check that the jungle river metric or barbed wire metric on R2 is a metric. Recall
that this metric is given by

d ((x1, x2), (y1, y2)) =

{
|x2 − y2| if x1 = y1,

|x1 − y1|+ |x2|+ |y2| if x1 6= y1.

For hints, click on the following lines:

(MS1)

(MS2) “⇐”:

“⇒”:

(MS3)

(MS4)


