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@ Using the

nt -2 +3
, determine if the series converges.
= ont—n+

Answer
Step 0 (Brainstorm). 4
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@ Test the series 2 for convergence or divergence.
2n _

SOLUTION We use the Limit Comparison Test with
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@ Determine whether the series E —/——— converges or diverges.
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Determine if the following series converge or diverge, with justification.

1 n—1 i
(a) Z ( - (Copy solution from Example 1, pg 774)

n=1

o0 2
(b) Z(—l)”“”;lﬁ (Copy solution from Examploa‘ pg 774)
n=1

o0 3’
(c) Z(_l)”4 " 1 (Copy solution from Example 2, pg 774)
An —
n=1

Pg 772
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SOLUTION We use the Ratio Test with a, = (—1)"n?/3":

(- + 1)

Ani1 B 3n+l B (I’L + 1)3 . 3n
a, ( 1)11 3 3Il+1 n3
3"

1 {n+1)° 1 1)\ 1
= — =—(14+—)] -—<1
3 n 3 n 3

Thus, by the Ratio Test, the given series is absolutely convergent.

SOLUTION Since the terms a, = n"/n! are positive, we don’t need the absolute value

signs.
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+ 1\ 1\ o 6.9
=<n ) =<1+—> —e as n —> © ‘Eor Sec b-
n n \’HoS‘ﬁ’f’\lS
Rule
(see Bquation b4 Torb4%9). Since e > 1, the given series is divergent by the Ratio
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Find —fhe vodius O-F Conversience and
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T:?V\ol ‘H\e TDATMS °‘F Con\/er'ﬂenc_& ’“’\OI

interval of Convergence for each series,

Answer
0 n
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n!
n=0 Y
6 Lt q,- =
n!
Augi  x""0 ml 1 x
o T D) e
./('I An+1 T, X 1’ —l—-—_—_ o  aAn number X
o Frn|B]s b | ) B g 0 L1 ey
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“=o N
ln+e,r\/a{ O-F Car\ngLlje_ncg_ s (;-oc) M)
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Answoer
o<
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n
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Anti _ (Y\'Hvl_ ()(-I'E’)

An nl k3"
__;(VH-\)()(.(.B)

= if x#-8

divn )f:‘i < dim ;(m)my)/ - )><+3|“J_Z;mw(n+l3’{ o if x=-%
n-> 2 An W=7

° The ceries converges 1{5 and °"I{] if x=-8
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Roadins °'F convergence s 0,
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c Suppose that Z cnx™ converges when x = —3 and diverges when x = 4.

n=0
Determine whether the following series converge or diverge.

1. icn

n=1

2. i 9"
n=1

3. icn(—Q)”
n=1

oo

4.3 (-1)"eal2”

n=1

C, lution

Since Hhe ceater of s power series s O, s means —the vadius of cpn\/e'rac«\ce,R)

is between 3 and 4 (possibly 3 °m 4D,

02
1. ch = Zﬁm (1)"‘ ‘D;ghnc& Ec'bwwn centey hnol %=1 s 1 43

n=1 ns ( =‘7 Fhe ceries Converges

2. chgn Distance between center (5 and x=9 = T4
n=1 —:}> He serites °[}\/e!‘aas

3. icn(*Z)n Dictance betwwen center (0) and x--2 s 2L
n=1 2‘7 Fhe  ceries Converges

oo o0 n
4. Z(fl)"cy,,,ﬂ" :ZCVI 1) Distunce between center (o) ad x=d2 is 12> 4
a=| ’-;> tHe serieg ,,(]vef‘aes
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®

Find a power series representation for f(z) and find its interval

T 1+ 4z?
of convergence.

Ansier
2 N
| +4x* I =€4xt)
2 n . @ > !
:SZ(—L»&) ] < & KT Ly
neo & |x1L j/
I’w"'"'S bf
nzo
Intecual of Comvergence : —’Iz_, ?‘_-5
. . . 2" -
Find a power series representation for f(z) = ppy and find its interval of
@ convergence. o
/‘ﬂ'l&wo,r‘
foaxt Xt
s(2-3x)  1-%x
= x‘t /I—— convegence
l—(%x) podios of 3a

e 3a] # xrl <1 o w43)
X%(zx7 )

1l

x* OOZ(_@“ <
n=o

n

1

© Nt

z) "
z

n=o

Ia’f or val a‘F anUﬂeno& : (- —;’—) %>
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@ Find a power series representation (centered at 0) for f(x) = Grae

A(\Su.)er

df_ ot
9&17 0 j; [(Fﬂ()] G O

Sy A [ <1 & Kl

"
Is_
—
N
v|-
x
L
+
3V
/\\1\
“l=
\_/3_
>(5
-

/\/
(g)om can  stop "\ﬁ*’c>

I RONGE

Radiut .{‘ caﬂvcraam;gzg

l°9 Thm (‘f‘e(m-bn—'(’ewv\ de&rU\‘Hm-HorD
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@ Find —the antiderivative of —the Tower series

1—11-1' = YDt = 1—a+a’ -t Lo k] &

@ Find / In(1 + t*) dt as a power series, and find its radius of convergence.

Step 1. ﬁ*{-}am é{(—) above

-".n(l-(-x) [+x4x-/z(|) K)JK-ZCD;::T

n=o n=o

AI’\S"“Q’-

Te Find C, Plug 4he ceater x=0 of the power Secies:

Here, we have 4o

Li(1tod)= O+ C
Colve for ¢

So c=0

An (14X = Z N,

Vl+l

1

—ra( ')(l < 1

S'ftEZ'-
S, La (149 = Z(’D(t% for [t <1 & ] <1 Radies of

X Convergence. is 1

Z ey
n+1

nt+ s Same  Yadius «f

Step 3
o [ La (1445 3 = Z o t + Constontt Convergence , 1
n=o (vl+l>(4n+s)
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7

Gf) o0 2+l
Use the fact arctan(z) = Z(—l)" 1 (with radius of convergence 1) to
n=0
&— Tmpossible +o
find a power series fepresentation of / M dr. Iv I using.
T o in
Find its radius of convergence. Clhaptec T
methods
Answer‘
Ll n 2nt |
arctan (27) = 7 (’D’(’:ﬁ,;, by @é) S-'H/&h above
n=o znt+
: f_ C—D“ 9_2_!“-\ xz_n+| ,F,r }2_)4{ < | <—_—> l)(l < i—
weo zat)
[EQJ?M& o_'C C.onver'junce_ s é)
‘rr_l.—aﬂ[‘l)(j S © C_)“ 9—2_\'\-!-\ KL'H-‘
X - X Z—Z ‘ zntl

v

o n +1
- Lv\ Xm
n=o 2an+1

/ sve tanl1e) e ;/i Gy 2Tt X A

e znt
Iy
n o antl 2041
= Z -0 Lz X +C
oo an+1 20+
33 s v 7.1
= (zx—,_l’\ X 2 Xy >+C
1 25 39

ic —Flhe Lawme as -Qu('

Rodius o—F can\/er‘ge,mf‘-*’-

—H\.e_ SecieS _F.,-f arc‘(‘nﬂ<zx> : )
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The boxed e_%uqhons are —Fram Table 1, 5 363 (wnll Le_‘fsr‘(n‘['ael
Fl“ tn —+ﬁe/ E(ﬂﬂkg- -‘Fo(‘ kdou)

&
In(1-x) = _anl_ for —-1<x<I.
n

@®> 1 —o- zél (D) = 4 (D)= I ()

—( n

@ n(+x)= L(-6))=- Z for —1 < x L1
n=(

M3

= (_1)" B 2n+1 ‘
e |arctanx =Y ~—~2 — for —1<x<1.
= 2n+l1

II

@ z _ arctan CO: %

”02n+1

0 n
X

X ~
o e ="Z:(;; tor—oo<x<oo.©;:;no\4;\L Suem of 1+47u4 L4 cr‘r+___

o
Inssee The seriis s 7 47 et

. ) 0 (_1)“ x2n+l

sinx =Y —~2 — for —oo<x<m.

0 (2n+l)!

n=0 (2’7 + 1)'

PAZ (—IY X all X
cosx = (ES(' for

n=o

@Z” T - s ()

an [ ')l

@ % 0 (_l)" 7[2:/+1 - Cian @T):O
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Theorem C ven —Fof gdeu3

IF f has apower series representation at x = q, that is, if

x)=Yc,(x-a)’ for |x—a|<R,
n=0
ul(u‘ .H.E,’Tg‘%l,,r series of &)
THEN its coefficients are given by centered at a*
f(n) (a).

CcC =
! n!
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Table 1
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