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N i Mz + 1) = i 2z + )" = i [2(z + 1)]*~* is a geometric series with r = 2(z + 1), so the series

n=1

n=0
1 1

converges & |r]<1 & [2(z+1)|<1 & |z+1lj<j & —-2-<:z:-1i-1<2 ¢;
1 -—

N . a _ = .
-2 < z < —4. In that case, the sum of the series is = 1_2(z+1) e

n=0

48 If 2 ay, is convergent, then hm an = 0 by Theorem 6, so hm - ;é 0, and so Z — is divergent by the Test

n=1

for Divergence. B _

&‘?&1 * 51. The partial sums {sn} form an increasing sequence, since sn — $n_1 = an > 0 forall n. Also, the sequence {sn}

w‘ , is bounded since s, < 1000 for all n. So by Theorem 8.1.7, the sequence of partial sums converges, that is, the

; It series 3 an is convergent. . e

; ' 1 1 fnfn-#-l‘fnfn—l /i 1= fa-1 (f- +f)—f_ - :
| 52. (a) RHS = - = _ In+ n1_ (fas1+/n n—1 _

; fn—lfn fnfn+1 f&fn—lfn+1 .fnfn-lfn-H. fnfn—lfn+1 / - -
: 1

fA fn-lfn-!-l

ST = 11
J : ®) Z fn—xfn+1 B n;a(fn—lfn fnfn+1) [from part (2)]

n=2

Lo . 1 1 1 1 1
= lim — . —_——
n—soo [(fxfn fzfa) + (fnfa f3f4> + (f3f4 f4fs) +
+ (; _ ;)}
f’l—lfn fnfn+l

. 1 1 1 1
=lim{a——r - — = — _g=_2_ _
""°°(f1f2 fufn+l) i 0 i 1 because f, — coasn — oo.

O i~ (f,._lfu “Tofer) Gsbon)
-2
——E)ye(L_ 1y, /2
2 [(F5) (- h) (32 (2-2)-

(75 7))

. 1 1 1
Lo =lm (- _ 2 __1
o ""°°(f1+f2 o fasr

S 1. The picture shows thatae = 511—3 < / 311_3 dz,

_ 1 3 ! e and = 1 ”1d ™
as = 51—3< A ;1—3 , an SOOD,SOZ;!—IE< A F Z. The

n=2
integral converges by (5.10.2) with P = 1.3 > 1, so the series converges. -
0 3
2 From the first figure, we see that y
J{ f(z)dz < T35, a;. From the second
figure, we see that
faai< [} f(z) dz. Thus, we have
Tia < [{ f(2)dz < T, au. —5
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(] 00
5 Y n®isap-series withp=~b. 3" b"isa geometric series. By (1), the p-series is convergent if p > 1. In this
n=1 na=]

o0 o0 -
case, ) n®= > (l/n"'), 0-b>1 & b< —1are the values for which the series converge. A geometric
n=1 n=1

series f‘, ar“‘convetguiflrl <1,s0 f: b" convergesif b <1 < -1<b<1
=]l n=l

(z) = _;% <O0forz> 2,

Jim [In(ln z)]; = Jm [In(Int) ~ In(ln 2)] = oo, so the series

\

15 f(z) = ZIn 3 IS continuous and positive on [2, 00), and also decreasing since f’

-]
1
So we can use the Int —dr =
use <:ncgr~al'l‘&st/2 zlnzdz
diverges.




