
MATHEMATICAL ANALYSIS

PROBLEMS LIST 5

30.10.08

(1) Compute the partie=al sums sn =
n∑

k=1

ak, and then �nd lim
n→∞

sn:

(a) ak =
1

ak

, (b) ak =
2k + 5k

10k
.

(2) Prove that the series
∞∑

n=1

1

2n − 1
is convergent, and its sum is

less than 2.
(3) Determine if the following series are convergent:

(a)
∞∑

n=1

1

n2 + 1
, (b)

∞∑
n=2

1

n2 − 1
, (c)

∞∑
n=1

1 + n

n2 + 1
,

(d)
∞∑

n=1

2 · 5 · 8 · · · · · (3n− 1)

1 · 5 · 9 · · · · · (4n− 3)
, (e)

∞∑
n=1

5n2 − 1

n3 + 6n2 + 8n + 47
,

(f)
∞∑

n=1

1

(2n− 1) · 22n−1
, (g)

∞∑
n=1

1

3n− 1

(h)
∞∑

n=1

1√
n2 + 2n

, (i)
∞∑

n=1

1

(n + 1)(n + 4)
,

(j)
∞∑

n=1

1

(2n + 1)!
, (k)

∞∑
n=1

n2

3n
, (l)

∞∑
n=1

(2n− 1)!!

3nn!

(k!! denotes the product of all numbers not greater than k, of
the same parity),

(m)
∞∑

n=1

( n

2n + 1

)n, (n)
∞∑

n=1

(
n+1

n

)n3

3n
, (o)

∞∑
n=1

1

(n− 1)
√

n + 1
,

(p)
∞∑

n=1

√
n + 1

n
, (q)

∞∑
n=1

n2

n!
, (r)

∞∑
n=1

n

2n− 1
,

(s)
∞∑

n=1

2n

n4
, (t)

∞∑
n=1

1√
n2 + n− n

, (u)
∞∑

n=1

1000n

10
√

n!
,

(v)
∞∑

n=1

arctan n

n2 + arctan n
, (w)

∞∑
n=1

3n

22n , (x)
∞∑

n=1

n3 + π

nπ + e
.
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(4) Which of the following series are convergent, and which are co-
nvergent absolutely:

(a)
∞∑

n=1

(−1)n+1

2n− 1
, (b)

∞∑
n=1

(−1)n+1

n23n
, (c)

∞∑
n=1

(−1)n+1

(2n− 1)3
,

(d)
∞∑

n=1

(−1)n+1n + 1

n
, (e)

∞∑
n=1

1√
(n + 4)(n + 9)

,

(f)
∞∑

n=1

(−1)n · 210n

32n , (g)
∞∑

n=1

n! · (−5)n

nn · 2n
,

(h) 1−1+1− 1
2
− 1

2
+1− 1

3
− 1

3
− 1

3
+· · ·+1−

k times︷ ︸︸ ︷
1

k
− 1

k
− · · · − 1

k
+ . . . ,

(i) 1−1+ 1
2
− 1

4
− 1

4
+ 1

3
− 1

9
− 1

9
− 1

9
+ · · ·+ 1

k
−

k times︷ ︸︸ ︷
1

k2
− 1

k2
− · · · − 1

k2

+ . . . ,

(j)
∞∑

n=1

(−1)n+1n3

2n
, (k)

∞∑
n=2

(−1)n

n−√n
, (l)

∞∑
n=1

(−1)n+12n2

n!
,

(m)
∞∑

n=1

sin 77n

n2
, (n)

∞∑
n=1

2n + 17

3n
, (o)

∞∑
n=1

√
n! + 1

n!
,

(p)
∞∑

n=1

(−1)n2

(n + 3)1/4
, (q)

∞∑
n=1

n + 2

n(n + 1)
(−1)n,

(r)
∞∑

n=1

(−1)n

√
n

(
1 +

(−1)n

√
n

)
, (s)

∞∑
n=1

2n

n
√

4n + 3n
,

(t)
∞∑

n=1

1

n + 5
√

n + 27
, (u)

∞∑
n=1

(
2n
n

)

n!
, (v)

∞∑
n=1

2n2

4(n
2)
,

(w)
∞∑

n=1

(−1)n

n1/n
, (x)

∞∑
n=1

(n+1
n

)n2

2n
, (y)

∞∑
n=1

(−1)n(n+1
n

)n2

3n
,

(z)
∞∑

n=3

(log n)log n(−1)n

nlog log n
, (»)

∞∑
n=1

(−1)n

arctan n
,

(¹)
∞∑

n=1

(√
n + 2−√n

)
(−1)n.
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