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show that if a series is conditionally convergent , then
the series obtained from its positive terms is divergent ,
and the series obtained from its negative terms is

divergent .

Solution :

Recall that Ian is conditionally conv .

{⇒ Ian is conv . but Itani is divergent .

Note that

pn = an
+ Ian , = {

an if an > 0
2

0 if an < 0

are all the non-negative terms in Ian) , and

g.=
an -Lanl = {

an if an so

0 if an >0

are all the non-positive terms in Ian)
.

We do a proof by contradiction . Suppose at least one of Epn
or Eqn is conv .

Case 1 : Ipn is conv .

Then Elan 1 = -2 Rpn - an) ,
which is conv .

This contradicts the cond. conn of Ian .



Case 2 : Ign is conv.

Then I / ant = Elan -28N) ,
which is conv.

This contradicts the cond . conn of Ian .
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Show that f- + ¥ -1¥ -1¥ -1 .. . is convergent , but that

both the Ratio and the Root Test fails to apply .

Solution :

f- + ¥+3k -1¥ -1 .. .
= [ an

where an = { ¥
if n=2k -1

Ing if n=2k .

Ratio test fails :

Note that
n
2

3 , n = 2k-1
Anti

= { In-111An n
}

, n= 2k
Cn-1172

i

'

,
dim 92k =L;m 121<-172
k→oo Any k→oo 41<13

= °

dim 92k-11
=
line 4143

K-30 Azk K→• 121<-1112
=

.

'

. If KEN and recoil) sit . /✗n" sr frisk✗n

or Xntl 21 tn > K -

Nn

i. Ratio test fails .



Root test fails :

Ian#{ ¥ if a- 2k -1

¥ if n=2k .

Note that for each p > 0 ,

dim xttx = dim e-
Pd

✗→oo ✗→a

= dim e-P¥ (L' Honpital 's)
✗→a

= I

x-P/✗ < I ⇒ - ¥ enx < o ⇒ × > I

i. Ianto 1 and Ian# 1 as n→ae .

If 7K c- and r<1 sit . 1am
""
er for nzK , then

dim / an/
""
er < I

n→oo

which is a contradiction .

i. Root test fails .



f- + ¥+3k -1¥ -1 .. . converges :

we do a limit comparison test with Ibn) =¥)

¥n = {
n
"" for n-21<-1

his" for n=2k
→ 0 as n→•

Since Ibn is abs . conv. , [ an is abs.com . by the
limit comparison test .



QB

let ocacl and consider the series

a-+ a + a
"
+ a
}
-1 . . . -1A
"
+ a
"-1

-1 , , ,

show that the root test applies , but that the ratio test

does not apply .

Solution :

Root test :

a-+ a + a
"
+ as -1 . . . + am + a

"-1
+ . . .

= Ibn

where

bn = {
A
"" for n=2k-1

an
-1

for n=2k

i' i Ibn /
"
n= {

A
"± for n=2k- ,

→ a as n→oo

al
-tr for n=2k

Since 0 < a < 1
, Ibn is conv . by The root test .



Ratio test :

, for n=2k- Ibnti
= {

a- I > 1

bn
a
>
< I , for n=2k

i. f- KEN and rc-lo.DS.tl/brg'-n/sr-VnZK
or b÷n > I

i. Ratio test does not apply .


