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xnadrmssxb!c because —2 < -'3@ <0. 80 c= L

1=2(1+4c)? = 2(1 +¢) & 28242~ 1 0 # c= —*Jé: —5/—-—1 - However, the negative root is
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Forx=1:

ln(1+1)=1—l+l-l
2 3 4

=1-.50+0.33-0.25
=0.58
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@‘Term by term differentiation and integration:
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For x = n/6:
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i.e.,£= —-7—1-—+ r___ 7 +..
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b. Z(-l)”xz" =l=x*+x*=x 4+ geometric series
n=1
a=landr=-x" Since —1<x<]=s ] < —y> <0=-1<r<l.
’ 1 1

1-x*+x* -xf = dx =
So, 1=(=x%)  1+x2°
1 2 Xy
Hence, ||1-x*+x* —x%|dx = A D=+ —tanx+¢
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Forx=0: 0=0+¢ = ¢=0.
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~ 0.000062, it follows from The Alternating Series Estimation Theorem that, correct to three

decimal places, [ Jo(z)dz ~ 1 — & + 555 =~ 0.920.
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So, tan'1x=x-—+£——£-‘-,-1'_<;x51.
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Forx=1:
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XAMPLE 3 ind the domain of the Bessel function of order O defined by

N % (__l)ux?.;
J()(~‘) "2‘0 23,,(”!)3
SOLUTION Let a, = (—1)"x*/[2*"(n!)*]. Then
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———ﬁ-———*0<l for all x
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Thus, by the Ratio Test, the given series converges for all values of .x. In other words, ¢
domain of the Bessel function J, is (—2, <) =

Recall that the sum of a series is equal to the limit of the sequence of partial sums. °‘

when we define the Bessel function in Example 3 as the sum of a series we mean that, for
every real number x,

Jo(x) = lim s,(x)  where  s,(x) = Z { ,‘1), -
n—x -0 2- (

The first few partial sums are
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so(x) = 1 sify) =1 - 7 sax)=1-—+ 7y
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