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OO CHAPTER12 INFINITE SEQUENCES AND SERIES

2 :
i (a) nh—{%o = nlLrgo 3n:L_ =0 the sequence {a, } is convergent by (12.1.1). 9
(b) Since 11m an = % ;é 0, the series Z an is divergent by the Test for Divergence (7).
=il
(a) Both ) a; and > a; represent the sum of the first n terms of the sequence {a,, }, that is, the nth partial sum.
i=1 j=1
() > aj =a; +a; + - + a; = na;, which, in general, is not the same as ) a; = a1 + a2 + - - + an.
i=1 Nttt i=1
n terms .
3+2+ %+ 8+ ... isageometric series with first term @ = 3 and common ratio r = 2. Since |r| = £ < 1, the
series converges to T%— = T—ZT = 1—;’3 )
3 —3+3— 1+ is a geometric series with = —2. Since |r| = 2 > 1, the series diverges.
243 -2 412 ... j5a geometric series witha = —2and r = 22 = —2_ Since |r| = £ > 1, the series
diverges by (4).
1+ 0.4+ 0.16 + 0.064 + - - - is a geometric series with ratio 0.4. The series converges to T%— = ﬁ =3
since |r| = 2 < 1. 2
oo
Z 5(2)" " is a geometric series with a = 5 and 7 = 2. Since |r| = 2 < 1, the series converges to
=1
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Z ST e is a geometric series with @ = 1 and r = —2. The series diverges since |r| = ¢ > 1.
n=1
20 ( 3)71 1 1 o =1
Z 1 = Z < ) . The latter series is geometric witha = 1 and r = A%. Since |r| = % <1t
n=1 n=1
converges to m — 7. Thus, the given series converges to (i) (%) — %
i . is a geometric series with ratio r = . Since |r| = - < 1, the series converges. Its sum is
s B £VG I V2 Ve o -
1 2 V2 241
- V2 = V2 =V2(V2+1)=2+2

PELAS S -1 341

ﬂ_n

1
T g2

s

iy ; s : = S
(5) is a geometric series with ratio r = 3 Since |r| > 1, the series diverges.
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(—?;) is a geometric series with first term 3(e/3) = e and ratio r = 3 Since |r| < 1, the
n=1 ° n=1
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series converges. Its sum is

n
Z ——— diverges since hm Oy, —=- 1irn
it 10 - 5 n—oo N

£ - 1 # 0. [Use (7), the Test for Divergence.]
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22, Z g Z — diverges since each of its partial sums is 3 times the corresponding partial sum of the harmonic

n~1 n= 1

series Z , which diverges. [If Z — were to converge, then Z — would also have to converge by

nl nl

artial sum. Theorem 8(i).] In general, constant multiples of divergent series are divergent.
2 23. Using partial fractions, the partial sums are
-
‘ - 2 S 1 1
S"_; G—-DG+1) _2 (i—l “z‘+1)
B 1 th
~(1-D)eE- -l g T
= 3 2 4 S 5 n—-3 n-1 =2 n
: 1 1 1
This sum is a telescoping series and s,, = 1 + Gl gt oy
n— n
the series o . : : 4
S T (1+5 5 1 ‘z) =
5
205 = 3 =y 12
n
24, — di b h for Di
4 nz:: oo 13) wverges by (7), the Test for Divergence, since
2
. . n“+4+2n+1
1 i e —j 1 = ;
B S ) =140
= k2 k2
25, Z e dlverges by the Test for Divergence since hm = hm =1£0.
k? — o DT
k=2
26. Converges. s, = Z m Z ( Z—FLI — 2-!—%) (using partial fractions). The latter sum is
= % s i el
<%—i)+<%—é)+<i—é>+<é—%>+~-+(%—n12)+(n—i1—n—13)=%+%—n—12—ni3
2 ; 1= 3 1 il it alde 05
m is | (telescoping series). Thus, Z m = nli.nolo<§ e T TERE n—+3> i R 5 i
ik + on PN £ % 2 1/2 1/3 =t
27. = = a2
Convergesz Z( ) ;[() ()J 1_1/2—1-1_1/3 1+2 2
28. Z {(0.8)" — (03)" Z (0.8)" (0.3)" [difference of two convergent geometric series]
a1 n=1 n=1
<Hls the :;_i_5 3 ig
1-08 1-03 o X

29. Z V2=24v2+92 + VB ... diverges by the Test for Divergence since

n=1

im an, = lim /2= lim 2/ =20=1 2,

n—oo n—oo n—oo




