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Problem 1 Continuous functions (4 points)

Let [ CRand f:I - R, g: 1 — R be two functions. Which of the following statements
are true and which of them are (in general) false? Construct a counterexample for each
false statement and give a proof for the correct ones.

a) If fg: 1 —- R, x+— f(x)-g(z) is continuous, then f and g are continuous.

b) If f and g are continuous functions, then max{f, g} : I — R, = — max{f(x),g(x)}
and min{f, g} : I — R, x — min{f(z), g(x)} are continuous functions.

Hint: Try to rewrite the max and min function using an absolute value.

c¢) If f is injective and continuous, then f~!: f(I) — I is continuous.
Hint: Who said that I has to be an interval?

d) If there exists an L > 0 such that |f(z) — f(y)| < L|x — y| for all x,y € I, then f
1s continuous.
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