SECTION 8.1 SEGQUENCES « 571

Since the sequence {a,} is increasing and bounded, the Monotonic Sequence
Theorem guarantees that it has a limit The theorem doesn’t tell us what the value of
the limit is But now that we know L = lim,_.. 4, exists, we can vse the given recur-
rence relation to write

lim @1 = lim 3(a, + 6) = l;(linla,, - 6) =1L + 6)
Since a, — L. it follows that @, — L too (as r — oo, n + 1 — o also) So we have

L=3L+6)

Solving this equation for L, we get L = 6, as predicted. B
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I (a) What is a sequence! 17. a, = 2 + cosnw 18 a, = O R
() What does it mean (o say that im,— = @, = 87 nt+ 1
* {¢) What does it mean to say that lim, . a, = @7 In(n*)
: , . i9. {—-—} 0. {{-1)" sin{1/n)]
" %, (a) What is a convergent sequence’ Give two examples n

(b} What is a divergent sequence? Give two examples i1 + e
. ; . N [Jn+2- ﬁ} 97 In(2+ &7}
4. List the first six terms of the sequence defined by 3n
R 23 g, =n2™ M. oa,=lnfx+ 1) -Inn
T 2nk |l 2 .
CO8 (—3
. , 35 a4, = u" 26. -5:,.=4
Dioes the sequence appear to have a limit? If so, find it 2 n!

1 A List the first eight terms of the sequence {sin{nw/2}}. Doss oot s n
this sequence appear to have a limit? If so, find it. If not, 27-32 ® Use a graph of the sequence to decide whether the
explain why sequence is convergent or divergent If the sequence is conver-

) gent, guess the value of the limit from the graph and then prove
-8 " Find a formula for the genfleral term ay of lhi:l sequence, your guess (See the margin note on page 568 for advice on
assuming that the pattern of the first few terms continues graphing sequences )
[L-3d -5 ] b {53~ | o
1w T [ &+ T8 7 = (1) I B g, =2+ (=27

1 12.7,12,17, 1} 8 {0,2,0.2,0,2, } n

o o- s S 2n
1 0. {arcmn(zn n l)}

%26 m Determine whether the sequence converges or diverges
- Ifit converges, find the limit

e

3
3N ay - —

+1 nl
% g, = nln — =
g =niln-1) 10. = rp— L35 o @n-1)
32 a, = TG
3+ 5nt \.-"; {2a
- —= 12, 4, =
n+n I + +/n
33, If $1000 is invested at 6% interest, compounded annually,
_2 M g, =— then after i years the investment is worth a, = 100001.06}"
B b+ n dollars.

{a) Find the first five terms of the sequence {a, |
a, = ———— 16. {arctan 2n} (b Is the sequence convergent of divergent? Explain




