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Problem 2 Limit superior and limit inferior (4 points)
Let (an)nen be a sequence of real numbers. Use the definitions of the limit superior and
the limit inferior from the tutorial and prove the following statements:

a) If (an)nen is bounded, then liminf a, is the smallest and limsup a,, the biggest
n—oo n—00

accumulation point of (a,)pen.

b) The sequence (ay,)nen is convergent if and only if lim inf a,, = limsup a,, & {F+o0}.
n—00 n— 00

c) The sequence (a,)nen is divergent to oo if and only if lim inf a,, = co. In this case,
n—oo

we have lim a, = limsupa, = .
n—oo Nn—00

d) Now let the sequence given by a, := 2"(1 + (—1)") + 1 for n € N. Determine
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