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Dep :

Absolute convergence

N
The series Y oo | a, is said to be absolutely convergent if Y >~ | |a,| converges.
T hwm . If a series converges absolutely, then it converges.
I
Def : Conditional convergence
- 7
If o7, a, is convergent, but not absolutely convergent, then we say that it is
conditionally convergent or that it converges conditionally.
- A The alternating series test
—‘——M-: Suppose {a,} is a sequence whose terms satisfy, for some positive integer N,
(1) apayy1 <0forn > N, - lowy,l-la| ¢O
(1) |ag+1] < |ay| forn > N, and 9 | | -
&, .
(iii) lim,_ 00 ay =0, e St
that is, the terms are ultimately alternating in sign and decreasing in size, and the
sequence has limit zero. Then the series ZZ‘;] a, converges.
Error estimate for alternating series 7
T hw: If the sequence {a, } satisfies the conditions of the alternating series test (Theorem 14),
_—

so that the series Z,f‘f__l a, converges to the sum s, then the error in the approximation
. - . ]

s & s, (Where n > N) has the same sign as the first omifted term a, | = s,+1 — Sn,

and its size is no greater than the size of that term:

Is — snl < ISn+1 — Sul = lan41l. =) ler ror] ¢ Lol




1. Determine whether the given series is absolutely convergent, conditionally convergent or divergent
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Exercise
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A4 e are
2. How many terms of the given series do we need to add in order to find the sum to the indicated

accuracy?
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Power series

Pef ! ‘
— A series of the form
o0
2
Y an(x — o) = ag +a1(x — ¢) + ax(x — )2 +a3(x — )} + -
n=0
is called a power series in powers of x — ¢ or a power series about ¢. The
constants ag, ay, az, ... are called the coefficients of the power series.
Thu: For any power series Y oo 4 a, (x — ¢)" one of the following alternatives must hold:
- 7

(1) the series may converge only at x = ¢,
(1) the series may converge at every real number x, or
(111) there may exist a positive real number R such that the series converges at
every x satisfying |x — ¢| < R and diverges at every x satisfying |x —c¢| > R.
In this case the series may or may not converge at either of the two endpoints
x=c¢c—Randx =c+ R.

In each of these cases the convergence is absolute except possibly at the endpoints
x =c¢— Rand x = ¢ 4+ R in case (iii).




3. Determine the center, radius, and the interval of convergence of the given power series

P
’_’L‘g Ce, tenr s )(:—2

(a) Y nl(z+2)" |

" =1
(net)! (x42) o lom (et ] x4

Al (*‘-(-z)" el

A=) o>

e, i
- [ *', . &

}_’ —(l‘\g re-- '('QS'(‘,
=) J"Uf-/‘_rgq-f 4 X F - A

C2n Ve paaqg ' F X = -2

>) =< Lo R OJ,’O; ® f CeA Verge.ce » s =5

NPT » fe 2]



TLlhe Sa.enr N > = 2

(,{-—1)"*1
£ Faet 2~ -7
~ - Lo = ‘l'ﬁ
A =Debd ) a A o (,‘_1)0 AS) -~ 2 ‘
3’\
b) 4L¢ k—-(.’o -(-c..r“’,
—) Jo‘vcﬁqu"‘ ,‘F l)“zl >L
3
€rn Verpeny FE ( ><-2! c 1 = lx-21 ¢ 3
2

Fs. 'f\"- e~ fei—vf}/

3’?

(o)
& 2;: = 24 S dtvegeny

z 22 0 s diverge,

3, + Lo Fater vaf .'F Son Ver p @nce o (‘ L/ -S)



C rdl
( ); vn+1 )\)qq

p_} -éL( rfa-t. o ‘(‘2)—(/
a -
(’Z X 4 2)
) (e
(/"-y _:_:' I — (/ﬁ«
N oo en a~2o0d (zx-('g),\

~4{

C a3 Mot . q2.4 2]
A -3 oo @
=) @ vergent e |2z ez >0
Cenvergest CF | 26231 |
=) -L ¢ 22 €L
=) ~ 4 2 -1

=) -2 ¢ x ¢ -1



Far + L a-é’oq:’a-('f/

P— g (“)‘\
) et <z -2, Z
ASD ¢A+4

- /\‘(‘ 5 -’ ftrl\o‘(/ﬂ/ 2 a e 20
(et
_ 4
) ’ea-((, = < ——L—- = lﬂ.l => le, /] <l
(At (aed
- A, o, ~ |~ (_()A -
N =) 6O A=) oo -
7 'A-((
U
2 !) ﬂ5'7/ It s SPA Ve-g endf
‘o = L
1) et <x- ot , T —
'\-9 el
L,  ake L T Y § z L
n=> (.
ma
‘A-cl r,‘-
L/n = (""-p _— = 4 >0
N il A= (aae
(~
e o 2. A ’r drvery ent }/v - Test (fl‘_% ({)
&

4 »
:) Z — ) r ﬁv(}o -J’.VQ’J [y

-
,k<,‘f\ﬂrg/ ~ Ls vaear val o n" Sme Verp €~ Qx i [‘&’-‘)
A



Erer cire

(d) Z (_1)n$3n T Lc Canter fo= x =0
Inn
n=3 _
Sn
= ('\(o\l-t(a(l-l-;'-‘)
p}, A R S tert, e b (aCia)
{(_(),.-d x‘)n-e'a’ ' T |
G la (hot(’ L \x”. —_— =l.'h (,(’l
& ,———— = L~ = "% ln (ael) a=er Gag (s
I\—::' r Ao 5o o i (I‘y
h a
= ’X,’
=>) 4!‘0&/’(,,.—( (‘F lxa{ >/ =) |Xl )L
-;) < on Vf./,c.-( I‘F IX3I <i ‘—‘) ’)(|<1
= -l ¢cx €L
Z
- (-1,1) = k=_:=4
ﬁ
p—f *Lg q-f\d r"."(,
- Fron <L
. ( \
’) ak X = __|/ Z: _‘_. é.\?ﬂ'fcf ( Suaste , 5-L>
I\:} '\(A) eﬁ u-.a.( z
o A
~ .Y
ll) ex Xz | -t

A=< 3 (~ («) -2? la (4) >0
‘ Sl\ Fer A 2_3
-) r1 05 9( <o q.-{.‘y
-7 (La.gl ’-_ _L——— < _'_ — , L. / Si'~ <S¢ la J 5
 (41) )
focrcarn, fuace.n
/ NG TR,
=) Ave (Lnl ~ = _‘- - O
A=) so a-des (A -
=) _‘L «,- Serrer Js CoA v~ oo o L/, -‘ng ’457
=/ 4+ Le

’a ter u-r( "F

<@n ¢¢r~_/en< <

PR



