Problems: 4, 8, 12, 16,

Problem Set 19 Section 8.6 18, 22, 30, 33
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n=0 we=I}

with [a'| <1 & |z| < LsoH =1land ] = (—L1).

[Nntu that 3 5 (2*)" converges <+ % ()" converges, so the appropriate condition [from equation (1)] is |$i| < 1
n=0 n=0

]_ = oo .
43:_ T=2" m ==z ::Eu{—alz]l" = TI‘Z“{—J.]" 2°" 3"t The series converges when |—4ir| < 1; that is,

when |z| < 3,50 1 = (—1, 7).

8. f{xr) =

12. (a) J.—:-m =T= ;—z}l = :iu{—l 1™ [geometric series with /2 = 1], so
flz) =In{l +a) = [ = S ) de = O+ 3 (—1) i fu
l+.]" n=f n=il ﬂ'+J- n=1 T
[ = 0since f(0) =Inl =0}, with # =1
n—1_m oo f_yyn—1_m+l oo _qynm
(b} f(z) = xIn(l + ) = z[z L} [by part (2)] = 5 (k) M ) A Ty
=1 i n=1 e n=2 T —
el _qyn—Llg qhwe =a _pynr—1_En
() flz) = In(z" +1) = ¥ % [by part (a)] = }_ {]']ITE with i = 1.
n=1 n=1
oo E_:&n +1
16. From Example 7, g{r} = arctanz = T:Eﬂ{—l] Il Thus,
R ay o — " {‘ra"“{]?“ H — _1hm 1 Zn+t1 £ ¥ o
f(x) = arctan(x/3) ”En 1) 1 ;.Eu —32“_1[2“4_ l}.'z: for 3| <1l = |z/<3dsoR=3
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®’ ifrl=—m - —— | —— ] =— % —_ — — {_J_ll(_) )
f(x) 72 + 25 "35(L+:r:2;'25) 25(1—[—13’_’&}) 25 f—‘( 25) 25.?1" ) 5
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The series converges when | —ao ;25} <1l & F©<2B &

|z < B, s0 H = 5.

L z? 71
The terms of the series are o = =—_i1) = — =gy = —_— ..
25" 6257 15,625
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As n increases, so () approximates [ better on the interval of convergence, which is (—5, 5)

o ¢n In(1 — oo gn—l "In(l —¢ L n
22. By Example 6, In{1 — &) = — 37 —for|t| < 1,s n{ ) _ _ ¥ umi] ym — (7 — —.
n=1 n—1 T = ]“
By Theorem 2, i = L.
. s (—1) , s (— 1) 2na . )
3. flz) = —_— = )= Y e [the first term disappears],  so
1= 2 e Fa= =g | ppeas
i oo l:'_]_jlll{.-_).ﬂ}{'gﬂ - llj.l:r:'_h.'—_ e { J.]“ B (m—1) oo l:'_J_:Iullr . .
.rr.__ X _ e e—— — — substituting | fi
) ._‘-El 2l :Zl FCEE _.E“ )] [substituting = + 1 for ]
- o) {_l:lrl:!::zll

” (2”}[ = _.f{r;'l = _,I'"r'r|:i£!:| + _,I"[;r:} _o.
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T oo T*JTI—]. oo IJr,rl.—J. oo gt

% {E]I{J]_in% N Jr'[lﬂ]_z1T_ 1m_zuﬁ

= f(z)

{b) By Theorem 7.4.2, the only solution to the differential equation d f (x) /dr = f{z) iz f[{z) = Ke™, but f(0) = 1,
so o= Land f{z) = e".

O We could solve the equation d f{2) /dr = f{x) as a separable differential equation.
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Problem Set 19 Section 8.7 Problems; 2

2. (a) Using Formula 6, a power series expansion of f at 1 must have the form f{1) + f'(1)(x — 1) + - - . Comparing to the
given series, 1.6 —0.8(x — 1) + - - -, we must have (1) = —0.8. But from the graph, (1) is positive. Hence, the given
series is nof the Taylor series of [ centered at 1.

(b) A power series expansion of [ at 2 must have the form f(2) + f'(2)(z — 2) + 2 " (2)(x — 2)* + - - -. Comparing to the
given series, 2.8 + 0.5(x — 2) + 1.5(z — 2)* — 0.1{x — 2)" + - - -, we must have %f"[i}l = L.5; that is, ["(2) is positive.
But from the graph, f is concave downward near x = 2, so f"(2) must be negative. Hence, the given series is nof the

Taylor series of | centered at 2.
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