
122 Series ET 11.2

,. (a) A sequence is an ordered list of numbers whereas a series is die 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 is not

convergent.

2. E~=l an = 5 means dlat by adding sufficiently many tenDS of the series we can get as close as we like to the

number 5. In other words, it means dlat limn-+rX> 8n = 5, where 8n is the ndl partial sum, that is, L~=l at.

3.
n 8n

11 - 2. 4(XX)()
2 -1.92(xx} . {a.}

3 -2.01600 O. 11

4 -1.99680

5 -2.00064
{s.}6 -1.99987 . . . . . . . . .

7 -2.00003 .
8 -1.99999 -3

9 -2.(XKX)O

10 -2.00000 From the graph and die table, it seems dlat the series converges to -2.10 fact, it

11-86 Note: To graph {a..} and {8n}, set your calculator to Param mode and DrawDot mode. (DrawDot is under

GRAPH, MORE, FORMT(F3).) Now underE (t) = make the assignments: xtl=t, ytl=12/ (-5) At,

xt2=t, yt2=sum seq(ytl,t, 1, t, 1) . (sum and seq are under LIST, OPS (F5), MORE.) Under WIND

use 1,10,1,0, 10,1, - 3,1, 1 to obtain a graph similar to the one above. Then use TRACE (F4) to see the

values.
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00L -E- - -2.4 -2.4n=1 (-5)n - 1-=(=1) = -U = -2. Note that the dot

n = 1 is part of both {a..} and {8ft}.
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39. 0.123456 = ~ + 0:(XX)456 = ~ + ~ = ~ = 41,111
1(xx) 1 - 0.001 1000 999,{XX) 999,{XX) 333,(XX)

. 5.0021 = 5+ ~ ~ . . . = 5 6021/104 = 5 ~ = ~ = ~104 + IOS + + 1 - 1/104 + 9999 9999 1111

~ n ~41. L ~ = E ( ~) n is a geometric series with r = ~. so the series converges # Irl < 1 # 1:1 < 1 .
n=l n=l 3

Ix! < 3; that is, -3 < x < 3. In that ~, the sum of the series is -?- = -=E- = -=E- . :! = -=-
l-r l-x/3 l-x/33 3-x.

cz. E':=l (x - 4)" is a geometric series widi r = x - 4, so the series converges

.. x-4 x-4
# 3 < x < 5. In dial case, the sum of the senes IS 1 - (x - 4) = s-=-;'

43. }:::::o 4"x" = E~=o (4x)" is a geometric series with r = 4x. so the series converges <=>

<:} Ixl < ~. In that case, the4\xl < 1

.. ~ (x + 3)n " .. "th x + 3 the .
'ft. L.., 2" IS a geometric senes WI r = ~' so senes converges ~

n=O

Ix + 31 < 2 ~ -5 < x < -1. For these values of x, the sum of the series is

1 2 2I - (x + 3)/2 - 2 - (x + 3) - x + I"

00 n- ~ C(x; X 0 .. Orb firs 1 I 0 C(x; x 0- L., ~ IS a geomemc senes WI t tenD "'1\1 ratIO r = 2' so It converges {:>
n=O

Irl = ~ ~ ~ for all x. Thus, the series

1 2-1- (cosx)/2 - 2 - cosx.

.. Because .! -+ 0 and In is continuous, we have Jim In ( l + .! ) = In 1 = O. We now show that die series

n n-+CXI n
00 ( 1

) <XI ( +1 ) <XI Lln 1+; =Lln ~ =L[In(n+l)-lnn)

n=1 ..=1 ..=1

s,. = (In2 -Inl) + (In 3 -In2) + ... + (In(n+ 1) -Inn) = In(n+ 1) -Inl = In(n+ 1). Asn -+ 00,

8n = In(n + 1) -+ 00, so the series

47. After defining f, We use convert (f,parfrac); in Maple, Apart in Mathematica.or Expand Rational

and Simplify in Derive to find iliat the general tenn is ( )1( ) = -~ + ~. So the
4n+l 4n-3 4n+l 4n-3
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~

~ Iz - 41 < 1{:} Irl<l

ITI < 1 {:}

fthe .. 1
sum 0 serIes IS - 4.1: '

1-

+Irl<l ~ <1 ~

Irl < 1. But


