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Consider the function f : R? — R given by

xy?

? )
. a:2+y6
xT,y) =
f@:9) {0 fx=y=0

where R? and R are endowed with the euclidean metric.

(a) Prove that f is not continuous.

(b) Show that the restriction of f to any line Gog = {(z,y) € R* : ax + By = 0} is
continuous, where o + % # 0 and Gop is endowed with the induced metric.

Prove that for every set M and d the discrete metric on M, the metric space (M,d) is
complete.

We consider the real line R endowed with the metric d;, given by
dy(z,y) := |arctan(z) — arctan(y)| (x, y € R),

and with the euclidean metric, denoted by ds.

(a) Prove that a set U C R is open in (R, d;) if and only if it is open in (R, d3).
(b) Show that (R, d;) is not complete.

(¢) Decide whether dy and dy are equivalent.

Hint: You may use that arctan and tan are continuous for the euclidean metric.

Show that (£>°,dy) is not complete.

Exercise sheets and further information can be found at:

http://www.uni-ulm.de/mawi/iaa/courses/wsll/applied-analysis.html




