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Math 4111 Fall 2008
Exercises September 16

1. Let {xn}∞n=1 be a bounded sequence in R. Let M = lim supn→∞ xn. Show that {xn}∞n=1 has a subsequence
{xnk

}∞k=1 such that limk→∞ xnk
= M .

2. Let {xn}∞n=1 be a bounded sequence in R. Let M = lim supn→∞ xn. Suppose that ε > 0. Show that xn ≤ M +ε
for all but finitely many n and xn ≥ M − ε for infinitely many n.

3. Let {xn}∞n=1 and {yn}∞n=1 be bounded sequences in R. Let ξ = lim supn→∞ xn and η = lim supn→∞ xn. Show
that lim supn→∞ (xn + yn) ≤ ξ + η.

4. In the preceding exercise show that inequality may occur. Show that equality does occur if at least one of the
sequences is convergent.

5. Define {xn}∞n=1 ⊂ R by x1 = 0, x2n = (1/2)x2n−1 for n ∈ Z+, and x2n+1 = 1/2 + x2n for n ∈ Z+. Find
lim infn→∞ xn and lim supn→∞ xn.


