Math 242 Homework Set #12
Due: 11/28/07

Section 12.9

3. The goal is to write the function in the foi, and then use Equation (1) to

1-r
represent the function as a sum of a power series.
1 2 .
f(x) = = = X -D)"x" with |-x <1< |[x<1l,soR=1land =
()1+x1(x)n2(;()n§() =¥ <14

(-1,1).

1 Z( -9x2)" —Z( 1)"3?"x*" . The series converges

'f()_1+92:1—09x) s

when‘—gxz‘ <1. That occurs whe|x| <§, so | =(-1/3, 1/3).

1 _d( -1 .
13. a.) f(x) = L dx(l+x} [Z( 1)"x } (from Exercise 3)

= i(—l) "Inx"t [from Theorem 2(i)]= Z(—l)” (n+1)x" with R=1. In the last step,
= n=0

note that we decreased the initial value of thersation variable n by 1, and then
increased each occurrence of n in the term bysb [abte tha(-1)"** = (-1)"].

1 __1dy 1 |_
b.) f(x)= PR 2dx{(1+x)2} 2dx{z( )" (n+1)x" } (from part a)

- _%i (-D"(n+Ynx"* = %i(—l)” (n+2)(n+1)x" with R=1.

2

c.) f(x)= PR =X (1+x) [—&Z( =1)"(n+2)(n+1)x" (from part b)

= —Z( )" (n+2)(n+1)x™? . To write the power series wix" rather thar x"*?, we
n 0

will decrease each occurrence of n in the term Bg@increase the initial value of the
summation variable by 2. This gives%Z(—l)”(n)(n -1)x".
n=2
1

14. a. = 3 1" x" (geometric series with R=1), so
)1+X1(X) Z:(;() (9 )




n+1

f(x)=In(L+x) = jZ( 1)" x"dx = C+Z( 1)

_ Z% [C=0 since f(0)=In(1)=0], with R=1.

b) (x) = xIn(1+ %) = >{§:( D" n}(bypan(a))

0o n 1 n+1 [
z X z "X’ with R=1.
n=1 n=2 n- 1
0o _ n-1 2\ n 0o _ n-1 2n
c.) f(x)=In(x*+1) = ZM = z(l)—x with R=1.
n=1 n n=1 n
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"0 o, 170 o, F90) 0, 190) 5,

6. InQl+x)=f(0)+ f'(O)x+

2 3 4 3l
2 3 4 5
=x-txralye B ye 2t o x—X—+X——X—+X——...:Z&xn
2 6 24 120 2 3 4 5

el g, | r“°°|n+1gx_ - L'Toll)(l% =[x <1 for convergence, so R=1.

11. f(x) :7+5(x—2)+§(x—2)2 +§%(x—2)” =7+5(x-2)+(x-2)?

Since @=0 for large N R =0 .

00

3 3
13. Clearly, f ™ (x) =€*, so f " (3) =€ and e* :Ze—(x—B)” Cf a, :e—l(x—3)”,
nl

= nl
3 _ 2\ N+ —
then lim| 2L —I|m|e (x=3) lD n | | 34—O<1forallx SOR=o,
el @, | el (n+l)! e (x-3)"| ]
00 n 0 f_ n n+2
27. exzzx—:f(x):xze‘xzxzz( )" Z( 1) R=o.
n=0 n! n=0 n!
2. =3 X e -1=3 X—n:ex_lzixn_l:jex_ldx c+3 X with
= N = nl X = n =N

R=o.



2 4 6

51. As in example 8(a), we hae™ :1—X1—|+%—X§+...and we know that
x*  x* |
cos(x) = 1—5 +E —...from Equation (16). Therefore,

1
2
degree less than or equal to 4 we get

e cosx) = (1- X2 +%x4 -.)-=x° +%x4 —...). Writing only the terms with

e™ cos(x) :1—%x2 +i4x4 - x? +1x4 +£x4 +...:1—§x2 +2—5x4 + ...

2 2 2 2 24

4n

565. é(—l)” Xn! g(_):,!)n —e by (11).




