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Due: Wednesday, September 6th, 2006

Problems to be turned in: 1(b), 2,7

1. Suppose {xn}∞n=1is a bounded sequence of real numbers. Let sn = sup{xk : k ≥ n} and
tn = inf{xk : k ≥ n}.

(a) Show that sn → s for some s ∈ R and further that s is a limit point of the sequence
{xn}∞n=1.

(b) Show that tn → t for some t ∈ R and t = lim infn→∞ xn.

2. Let {xn}∞n=1be a sequence of real numbers. Suppose the sequence is not bounded. Then
show that there is either a subsequence {xnk

}∞
k=1

such that xnk
→ ∞ or a subsequence

{xmk
}∞

k=1
such that xmk

→ −∞.

3. Suppose {xn}∞n=1is a sequence of real numbers and E be its set of limit points. Show that
E = {x} for some x ∈ R if and only if xn → x.

4. Let {zn}∞n=1be a sequence of positive real numbers. Then show that

lim inf
n→∞

zn+1

zn

≤ lim inf
n→∞

n
√

zn ≤ lim sup
n→∞

n
√

zn ≤ lim sup
n→∞

zn+1

zn

5. Suppose {xn}∞n=1, {yn}∞n=1, and {zn}∞n=1are sequences of real numbers such that xn ≤ zn ≤
yn and the series

∑∞
n=1

xn,
∑∞

n=1
yn both converge. Does it always imply that

∑∞
n=1

zn

converges ?

6. Let a, b, c ∈ R. Suppose {xn}∞n=1is a sequence of real numbers such that

xn =
a

n
+

b

n + 1
+

c

n + 2
, ∀n ∈ N

Decide whether the series
∑∞

n=1
xn converges or not.

7. Suppose {zn}∞n=1is a sequence of real numbers. Decide whether the series
∑∞

n=1
zn con-

verges or not in each of the following cases:

(i) zn =
√

n

2n3−1
, (ii) zn = ( n

2n+1
)n, (iii) zn = n2−n+1

n3+1
.

8. Let C1, C2 ∈ R\{0} and {xn}∞n=1, {yn}∞n=1and {zn}∞n=1be sequences of real numbers. Sup-
pose the series

∑∞
n=1

xn and
∑∞

n=1
ynboth converge. Show that:

(a) If zn = C1xn + C2yn then
∑∞

n=1
znalso converges.

(b) If 0 ≤ zn ≤ C1xn then
∑∞

n=1
znalso converges.
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