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Theorem (The Comparison Tests). Let {an} and {bn} be sequences, and assume there exists

some number N such that
0 < an  bn

is satisfied whenever n � N .

(i) If
P

an diverges, then
P

bn also diverges.

(ii) If
P

bn converges, then
P

an also converges.

Theorem (The Limit Comparison Test). Let {an} and {bn} be sequences, and assume there

exists some number N such that
0 < an, bn

is satisfied whenever n � N . If there exists some number c > 0 such that

lim
n!1

an
bn

= c > 0

then either

•
P

an and
P

bn both converge, or

•
P

an and
P

bn both diverge.

Decide whether the following series converge or diverge.

1.

1X

n=1

9n

3 + 10n

1

 

Solutions

to E lonts 3
E Fon 39 I 9

So this series convergesby comparisonwiththe convergent
geometric series
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2.

1X

k=1

(2k � 1)(k2 � 1)

(k + 1)(k2 + 4)2

3.

1X

n=1

1 + cos(n)

en

44917 Effiesittin 2fIifIIahsonata
so we use the L.CI withthe convergentp series with p 5 3 2

5 4 3
k2

hi fshfjhgeffstthyueh.la kt hhEoKshthIhshiffstituehtke
hero

270

Therefore IE4hIiYhp converges

Since Ic cosG e l we have

ttcoesnnlc.lt 2feY EfEY
and

FECIT ETH ET
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Therefore IItoes converges by comparison
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4.

1X

n=1

2p
n+ 2

5.

1X

n=1

sin

✓
1

n

◆

kiss Htt t.EE 2

SO

if 2 Diverges by limit comparison

with It

Since

Ei sin.FI fei.eos edtHdxCtx

higcosEx
cos o

1

we see

ftp.sinf I so

so 5 shunt diverges by limit Comparison
withthe Harmonic

Series


