
2. (a) From Definition I ,  a convergent sequence is a sequence for which lim an exisls. Examples: {ljn).  {1/2n} 
n-m 

(b) A divergent sequence is a sequence for which lim a, does not exist. Examples: {n), (sin n )  
n-m - 
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n + l  l + l / n  10. a, = - - -- 1 + 0  1 
3n-1  3 - l , 1 ~ ' ~ ~ ~ ~ - ) = -  3 - 0  3 as 91 -+ 00. Converges 

( l t l  x ) ~  H 
26. lim - = lim 

2-x x .I-% 1 x-?o .c I -00 1 2(1nx)(1/x) = 2 lim @ g 2 l i ~ n  * = 0, so by Theorem 3, l i ~ n  (I.")? = 0. Convergent 
n-r. n 

27. a,, = 1n(2n2 + 1) - ln(n2 + 1) = In (:22::) - = In (s) - In 2 as n - w. Convergent 

3" 3 3 3  3 3 3 3 3  28.0< la , I= -=- .  . - . . . - . - . -  
t i !  1 2 3 

[ f o r n > 2 ]  = -  27 -+ 0 as n - oo, so by [he Squeeze 
( n - 1 )  n - 1  2 n 271 

Theorem and Theorem 6, { ( -3 )" ln )  converges to 0. 

29. (a) a,, = lOOO(1.06)" * a1 = 1060, az = 1123.60, as = 1191.02, a4 = 1262.48, and as = 1338.23. 

(b) lirn a ,  = 1000 lirn ( 1  .06In, SO the sequence diverges by (8) with r = 1.06 > 1 .  
n-T  n-zu 

4 0  \lc 1 1 ~  inductioll. Let rJ,. be the statement that O c a , , - ]  < n,, 2. Clcrrlv pi is true, s,nce = 1/13 - 2)  = I 

h(m ass11llle that P.. is true. Then or .+ ,  5 ( 1 , .  a , ,  , , 3 - , - -.+ 

1 
I 1  . ?  = --- 6 = f l ~ l + l  Also (l. .+r > 0 (since 3 - o,.+1 is positive) and o . , . ~  < 2 hy ihe ~nduc~ion '3 - + I  J - (J , ,  

J 
11) pvthe\ir. SO h.,~ IS  true TO find the limit. we use the fact that 

a n  = lilll ",,+I L = 4 
) I  -.X ,> -. X 3 - 1 -  * 

8,2 Series 

1. (a) A sequence is an ordered list of  numbers whereas a series is the sum of a list of numbers. 

(b) A series is convergent if the sequence of partial sums is a convergent sequence. A series is divergent if it i s  not convergen 

3C \L- 

.2. C a,, = 5 means that by addtng sufficiently many terms of the serles we can get as close as we like to the number 5. 
1 rr=l 

1 

In other words, it means that lim,,,, s, = 5, where s, is the nth partial sum, that is, ai. 
i=l 

rn (-6)'l-I 

1 6. C, gn-' is a geometric series with a = 1 and r = - !. The series diverges since Irl = > 1. 



w 
16, C (cm l)k is a geometric wries with ratio r = cos 1 ;r 0.540302. It converges because [ T I  < 1. 

k=l 

m Zn = x 
27. - = (z)n is a geometric series with r = -, no the series converges 

n=l Qn n = ~  3 3 

a 513 213 
that is, -3 < x < 3. In that case, the sum of the series is - = - = - . 

1 - T  1 - 2 1 3  1 - x / 3  

33. (a) The first step in the chain occurs when the local government spends D dollars. The people who receive it spend a 

fraction c of those D dollars, that is, D c  dollars. Those who receive the Dc dollars spend a fraction c of it, that is, 

Dc2 dollars. Continuing in this way, we see that the total spending after n transactions is 

--I D ( l  - cn) D 
(b) lim Sn = ,,I@rn I - =- lim (1 - cn) = -!? [since 0 < c < 1 a lim cn = 01 

n-co I - c n - d o  I - c  n-w 

D = - [since c + s = 1] = k D  [since k = l /s]  
S 

If c = 0.8, then s = 1 - c = 0.2 and the multiplier is k = l / s  = 5. 

m 1 1 
40. If an is convergent, then lim a,, = 0 by Theorem 6, so lim - # 0, and so C - is divergent by the Test for 

n=l n+ca n4m an n = ~  an 

-1 Divergence. L 
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