
Math 4650[Homework 3

Solutions
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=E+(+ Ce +..

= (E) [I + (2) + (E)+ ...)

==
(
=if - kX

-
⑪

="+
= (52) + (i)+ (5-)3 + (5)"+..

=* + (-)+ (5)+ (5)"+ ...

= -[1 + -+2
+ 53 + ... ]

= [F)=(j) = 5

↑x+ x+ x+ ...= if - kxx



⑳
Use partial fractions :

ii+2)
=+2 3

multiply by
(n+ 1)(n + 2)

both sides

1 = A(n+ 2) + B(n + 1)
on

E2 : 1 = A(-2 + 2) + B( 2+ 1)

1 = 0 - B

- 1 = B

n: 1 = A( - 1 + 2) + B(- 1 + 1)

1 = A(1) + 0

1 = A

so, iii-nit
Thus ,

tin
Let Si be the partial sum sequence.

Then
,

=



=

=
O

⑨

&

⑧

e

O

In general ,

Sk = E-z

Thus,

= =Em (E-)

= E - 0

=I



⑪
Use partial fractions :

==+ multiply
by3 (n+ 1)(n- 1)

on
both

2 = A(n - 1) + B(n+ 1) sides

: 2All i
1 = B

ni=: z = Al-1 -1) + B(- 1 + 1)

2 = A(-2) + 0

- 1 = A

Thus,

=
Let Sp denote the partial sum sequence .

Then,+



-

-
= HE- t - 5=

S =Sit
= (2- - 3) + ( - 5 +7)

=t
=S

= (- Y- z) + (E + Es)

·E

:



We see that in general

Sm = E - t +

Thus,

=
= lim --(

n+x

= 3 -
0 - 0

= =



⑮
Suppose that an= A and LER.

Let Sk = a ,+ act ... an

be the partial suns for an

Since &an = A we knowinsu
=A

Note that the partial soms ofan are

da
,
+ da +... + dam= d(a ,

+ a2 + ...
+ am)

= GSk

Then,

dan= lindSu
= Clim Su =A

↑
k+x

algebra
of sequenceElimits

#

-



⑯
Suppose that= A andb =B

Let Su = Gi + act ... Ar

and Ar = bit bet ... t bu

be the partial suns ofan and be

Then , limSu= A and lint=

The partial sums ofCantbul are

(a,
+ b

,
) + (az +bal + .. . + (au+ bu)

= (a ,
+ G2 + - - . + am) + (b ,

+ ba + -. - + ba)

= Sk + Ak

Thus ,

&Can + bul = Lin (su + t = A
↑

of
algebra&sequence
limits #
-



⑳
#) Suppose that (an) converges to 0 .

Let E30 .

Then there exists NSO where if n

then 191-01 < E.

so if n,
N then lank

So if Me, t then (laul)

So if n > N then Ilal-ol > E

Thus , (lan)) converges
to 0.

(2) Suppose (land) converges
to 0.

Then there
exists No

where
if na,

then 11anl-olE
Thus if >N then I lanlIE

So if >N then lan1E .

So if >N then 191-01

Mrs
(an) Converges to 0.

#



⑰

in=0
=

·ide/bott

Since lim0
,

by the divergence

n + M

-⑰
↑

⑮

We know thatn converges (p = 3 series

Thus from HW problem s abovet converges

By the comparison test we know

thatthn+,
converges



#
Consider

where anit are positive real numbers.

We use the alternating series test to show

this series converges.

We have that

an= c =n= an

n+ 2)n+ 0 + 1 = n+

So
,

the sequence (a) is monotonically decreasing .

Also,in anit = 0.

Thus
,

by the alternating series test

converges



⑪

/
=

limi=Fo =
n + X

↑

·itBy problem
6 sincei

We knowliv(0

Thus,
by the divergence

test

H
diverges



# Let Su be the partial sums of

-).

Then,

Si=
- T = F - 1

Se = (E - M) + (v - 2 ) = 5 - 1

Sa = S + (v - 53) = (5 - 1) + (( -5) = V - 1

:

In general , Su = -I

Ne see that (sub is unbounded

iflim Su does not exist.

k+x

Thus,-) diverges

Let M > 0
.-Then

,
set k= (M+ 2) to get Su=-1 = m

+i
-



⑮)
Let Su = 19 ,

Itlault----land

and Ar = a + 92 +... + An

be the partial sums of Ean and

Since Su converges,

it is a Cauchy sequence

Let E > 0.

Then there exists N90 where if 15 ma, N then

ISe-snI9 .

That is if1m > N
,

then

/(1 , 1 + 1921+ - - Hank - (19 , 1 + 192) +.
-

. + (ami))

= /I am l + (am + -- . + (e))E

So if &3m >, N
,

then lam, Hamilt ... laek

Then if &Ma, N
,

we have

It-Arl = (an++ Gu+ z
+... + he

-(am+, ) + (am+
2) + ... + (ae) < 5

So
,

the Sequence (tm) is carchy
also

-

Thos,an converges .
n = 1



⑰
The series converses &but diverses

Finis



⑪
If-Krcl

,
then Irk)

.

We will show that lim I rul = 0.

By problem 6
, this will imply that limr" =

n+0

If r = 0
, thenLimo

If wo and lokls thenwin
#

Thus
,

lim (r) = o

n+ 1

By problem 6
,

weyet liv r =

#


