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Alternative proofs

1. Prove the following:
Let T : X - X be a contraction mapping with a parameter » € (0, 1), where X is a metric

space. Select x € X and ¢ > 0 that satisfy d(x, Tx) < (1 — r)e. Then, B.(x) is T-invariant,
where Bs(x) = {z € X : d(x,z) < €}.

2. Let X be a metric space and T : X — X be a mapping that satisfies

d(x.y)
d(Tx, Ty) < mz;,y—)

forall x,y € X. Let x € Xand let ¢ > 0. Define B.(x) = {z € X : d(x,z) < €}. Under what
condition, B.(x) be T-invariant?

3. Prove the Banach contraction principle following the outline of the proof for
@—contractions.

4. Prove the fixed point theorem for Kannan mappings following the outline of the proof for
@—contractions.

5. Prove the Banach contraction principle following the outline of the proof for
F—-contractions.

6. Prove the fixed point theorem for Kannan mappings following the outline of the proof for
F—contractions.



