MTHG6127 Metric Spaces and Topology

Course work 2 3 February 2023

1. For the metric dz:(f,g) defined by

b
a1 (f. 9) = / f(x) - g(a)d,

where f, g € Cla, b, compute the distance dp:(f, g) between f(x) = e” and g(z) = 2
where [a, b] = [0, 5].

2. Let X =R™. For any = (21, ..., Tm), Yy = (Y1, .., Ym) € X, we set
doo(, y) := max{ |z — ye}.

Prove that d., defines a metric on X.

3. Let (X, d) be a metric space. Define two new functions d, and d, on X x X by

: d(z,y)
do(x,y) = d(x,y), 1}, dy(z,y) = ————, f , X.
(z,y) == min{d(z,y),1}, ds(z,y) v dwg) O TYE
Prove that d, and d; are also metrics on X.
4. We define “the Jungle metric” d; on X = R? by
T2 — 12 if z1 =y,

dJ(may> =
|za| + |21 — y1| + |y2| otherwise.

(“climb down from the tree, walk to another one, climb up the tree”). Prove that
dj defines a metric on X.



