stewart 8.1

1. (a) A sequence is an ordered list of numbers. It can also be defined as a function whose domain is the set of positive integers.
(b) The terms a,, approach § as n becomes large. In fact, we can make a,, as close to 8 as we like by taking n sufficiently
large.
(c) The terms a,, become large as n becomes large. In fact, we can make a,, as large as we like by taking » sufficiently large.
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25. 0 < > < o= [since 0 < cos“n < 1], sosmmce lim — =0, 5 converges to 0 by the Squeeze Theorem.
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28. a, = rfal+an _ (21+3n)1fﬂ. — (2123:1)1/91. — 21}1123 —8. 21,‘%? 50

lim a, =8 lim 2'/" =§. 2" r—s(1/") _ g.2% — § by Theorem 5, since the function f(x) = 2% is continuous at 0.

Convergent

31. {0,1,0,0,1,0,0,0,1, ...} diverges since the sequence takes on only two values, 0 and 1, and never stays arbitrarily close to
either one (or any other value) for » sufficiently large.

43. (a) We are given that the initial population is 5000, so Fy = 5000. The number of catfish increases by 8% per month and is

decreased by 300 per month, so P, = P, + 8%F, — 300 = 1.08F; — 300, P> = 1.08F; — 300, and so on. Thus,
P, =108P,_1 — 300.
(b) Using the recursive formula with P, = 5000, we get P, = 5100, P, = 5208, P = 5325 (rounding any portion of a

catfish), P = 5451, Fs = 5587, and Ps = 5734, which 1s the number of caffish in the pond after six months.
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15 decreasing since a,41 = = ay for each n > 1. The sequence 1s

fn = 2n+3

bounded since 0 < a, < % foralln > 1. Note that a; = .

51. The terms of a,, = n(—1)™ alternate in sign, so the sequence 1s not monotonic. The first five terms are —1, 2, —3, 4, and —5.

Since lim |an| = lim n = oo, the sequence is not bounded.
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56. a1 = 2, anti = ‘We use induction. Let P, be the statement that 0 < a1 < a, < 2. Clearly P, is true, since

az = 1/(3 —2) = 1. Now assume that P, istrue. Then ap1 < an = —Gny1 = —aGn = 3 —anp1 23 —an =
1 - 1
3—Gnt1 ~ 3—an

Gniz = = ani1. AlSO apyo > 0 [since 3 — anqq 15 positive] and a1 < 2 by the induction

hypothesis, so Py, 1, 1s true. To find the linut, we use the fact that lim a, = lim any; = L= :.-lz. =

—00

[*-3L+1=0 = L=32%5 ButL <2 sowemusthave L = 15
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