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Abstract

This is for limit of functions and provides counterexamples.

Counterexamples

This section is to provide or let you try counterexamples for various analysis con-
cepts.

1. no Completeness/ Monotone convergence theorem/ Cauchy criterion

the space of rational numbers is not complete, think of any rational sequence
converging to

√
2

2. no sequential criterion

the space of function with uniform convergence, take a pointwise convergent se-
quence of functions but not uniformly convergent

3. convergent but not contractive sequence

4. a sequence with limits (from subsequences) from no other limsup and liminf

5. a sequence with 3 limits (from subsequence)

6. a sequence with any number of limits

7. (not possible) a sequence with no monotone subsequence
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