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Q-1) Check the following series for convergence. These are exercises from the book.

(i)
∞∑
n=2

1

(lnn)(ln lnn)
· Hint: lnx <

√
x for x ≥ 1, and xr = er ln x. (Page 803, Exercise 47)

(ii)
∞∑
n=2

1

n lnn
. (Page 797, Exercise 23)

(iii)
∞∑
n=2

(−1)n

n lnn
. (Page 811, Exercise 34)

(iv)
∞∑
n=1

1

n1+ 1
n

. (Page 803, Exercise 40)

Grading: 3+3+2+2=10 points

Solution: Grader: emre.baran@ug.bilkent.edu.tr

(i) Note that
(lnn)(ln lnn) = e(ln lnn)(ln lnn) = e(ln lnn)2 < e(

√
lnn)2 = elnn = n,

which shows that
(lnn)(ln lnn) < n and hence

1

(lnn)(ln lnn)
>

1

n
.

Since the harmonic series diverges, our series also diverges by the Direct Comparison Test.

(ii) Here we use the Integral Test.∫ ∞

2

dx

x lnx

u=lnx
⇓
=

∫ ∞

ln 2

du

u
=

(
lnu

∣∣∣∞
ln 2

)
= ∞.

Therefore our series diverges by the Integral test.

(iii) Letting bn =
1

n lnn
, we see that bn decreases down to zero as n goes to infinity,

i.e. bn > bn+1 and lim
n→∞

bn = 0. Therefore our series converges by the Alternating Series Test.

(iv) Here we use Limit Comparison Test.

lim
n→∞

(
1

n1+ 1
n

)
(
1
n

) = lim
n→∞

1

n
1
n

= 1.

Since the harmonic series diverges our series also diverges by the Limit Comparison Test.


