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1. (a) f(z)= %x” 2 29 = 1. (Note: no derivative at 0 because f is not defined about an interval containing
0). Find po(x).

SOIution fle) =327, ['(@) = 2%, ["(2) = §a2, fO (@) = '/
FA) =2, (1) =1, f"(1) = 3. So, pa(x) = 2 + (z — 1) + 3 @1,
3) (e @) (e
(b) f(x) = pa(x) + ra(w), and ro(x) = L) (2 — 1)3, or ry (3) = Lla2l(3 _qy3 — ...
2. (a) g:R — R, non constant, g™ (0) = 0 for n > 0.

= a0
I =0 2=0

(b) Find power series with radius of convergence = 4, I = (—4,4].

Ex: f(z) = Z;O:Q (71?,6 (%)k'

By the ratio test, L is %%ﬂ—) el 1 if x| <4=r.

k
For I,z =4 = Z _0 converges by the alternating series test.
r=—-4 = Y72, z Wthh diverges by the p test.

So I = (—4,4].

3. (a) Yoo (=D ( kkzjrll)g converges absolutely, conditionally, or diveges?
Solution: 152—111‘3 < (&)=5%.
So, ey [(—1)F (sz) ‘| < > h2 7 converges by p = 3.

So the series converges absolutely by the comparison test.

(b) f(x)= 1+2m Find power series, r, I, power series for f'(z).

e = L (DR = =Z§‘;o(—1) (22)F = 32 (— 1) 2"t
Ratio test: we get 2|z| < 1if |z| < 5 sor=3.
For I: 1x =1 = S0 (—1)k2k(d)k Zk o(=1)F diverges.

r=-1 = yr,1 dlverges SO I =(-1,3).

() = Zk L(=1)*2%kz*~1. Note we need to change the bound so we dont get —1.
4. (a) State alternating series test

(b) Prove if {b,}22; converges, then it is a cauchy sequence.

Proof. Let € > 0 be arbitrary. Then lim, o, b, = L = there is N. son > N, = |b, — L| <e.
Let m,n > N.. Then |b,, — by| < |bym — L| + | L — b,| < €4 € = 2e. So sequence is Cauchy. O

5. (a) fa(z)=1—-2™ 0<zx <1

Show f, — f pointwise and find the f.

0<z<]l = 1—-2"—=1.

and fp(1) =0 for all n.
1 0L 1

Soif f(z) = { Srs , then f,, — f pointwise.
0 z=1

(b) Note f, is continuous for all n, and f is not continuous. So f,, /4 f uniformly. by Thm 9.31.

n+1

fof" dx—folfx)dx—(:c— +1)|(1):(1—?) O%l—fo x) dx. Sofofn%fo
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Example 40.1 (Exercise 9.5.8)

Let f(z) = ﬁ Find f01/2 f(z) dx (power series).

Solution: == = Y, o(=D)"2k, |z| <1 = e = Yo (— D)kt -1 <z < 1.
1/2

1/2 1/2 oo 00 1/2 ) LAkt
Sy i da = [y (SR (=D ) de = 201 (Jo P o) de = Y201 iy |
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