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

∑∞
n=1 xn and

∑∞
n=1 yn both converge. Show that:

(a) If zn = C1xn + C2yn then
∑∞

n=1 zn also converges.

(b) If 0 ≤ zn ≤ C1xn then
∑∞

n=1 zn also converges.

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

xn ≤ zn ≤ yn

for all n ≥ 1, and the series
∑∞

n=1 xn ,
∑∞

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

∑∞
n=1 zn converges ?

3. 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
.

Decide whether the series
∑∞

n=1 xn converges or not.

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

1


