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Problem 4 Monotonicity criterion for the infimum (4 points)
Let (ay)nen be asequence in R that is bounded from below and monotonically decreasing,
which means that there is a number ¢ € R such that ¢ < a,, and a,, > a,11 for all n € N.

Prove that (a,)nen is a convergent sequence by using the completeness axiom (C) and
the axiom of Archimedes (O5).

Completeness: If (ap)nen @S a sequence in R such that for all € > 0 there is an N € N
with |a, — a,| < € for all n,m > N, then the sequence converges.

Archimedes: For each x € R and € > 0, there is a natural number K with x < K - €.
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