
⑮
f(x) = x*+ x + f(1) = 2

f(x) = 3x + 1 + f()
= 4

-> f"(l) = 6
f"(x) = 6x

f(x) = 6 f'(l) = 6

f(k)(1) = 0

f(r)(x) = 0-
R3, Y

R34

so ,
x+ X = f() + +x)(x

-1+ ( -1 x-1
3

= 2 + 4(x
- 1) +3(x

- 1) + 1 . (x- 1)

th radius
of convergence
r=

wh

Ts
it converges

for-aX <

⑮ f(x) = x

You can use the same method as

above
or just notice

that

x =( + (x
-1

-

f(x) and
This has radius of convergence

r=x

converges for -D <X *



⑮
f(x) = x

*

- f(i) = 1

f(x) = 2x + f()
= 2

f"(x) = 2
+ "x) =2

f((x) = 0
=
f((1) = 0

for K3
for k3

So,

x2 = f(1) + f'()(X
- 1) +Ex - 1)

= 1 + 2(x - 1) + (x - 13

This has radius of convergence r = X

and converges for
- D <X *



⑭
- 1

=
- (1 + x+ (x + (x Y+ ...)

f(x)=-1 - Xa T- need - 1x*2) to use

Im: the geometric sum
formula

Geometric
This happens when-kX

*
/

L -

uE
-

= -1
- x - xi - x

=...

of convergence
r = 1 Since

has radius

it converges
when-1X11.

/11)
- I Xo

--

r =1r = 1



⑭
f(x) =

x
=x)x)

= x(1 + x+ (x + (x Y+ ...)

x
has radius

of convergence
w = l Since

it converges
when-1X11.

/11)
- I Xo

--

r = 1 r = 1



# Find a power series expansion

for f(x) =* at Xo = 1 .

If we only look
at X>0,

then

* = (n(x)
n+ 1

( - 1)

= (x -1]
A

S
⑭

=((x- 1) - z(X-1 + z(x -1 - ..)

= 1 - (x - 1) + (x
- 12 - . ..

So, & (1
*

(x-y = 1 - (x - 1) + (x - 1) ...

* =

n= 1

So the series

which as radius
of 3 converges for

<X2

convergence r
=
1i

about Xu= 1
. j I 2



①(g) From the previous problem we

know that

* n
+ 1

↓ - [H)(x -1P = 1 - (x - 1) + (x - 1) - (x - 19+...

X
n = 1

when OCX2 ,
ie radius

of convergence
= 1.

(111)
O

1 = Xo

I
Differentiating both sides r = 1 r = 1

* n - 2

- = [(- 1)
*

(n - 1)(X- 1
2

X n = 2

=
- ( + 2(X

- 1) - 3(x - 1)+ 4(x -1 ...

When 0 < XX2.

Thus,
xn+ 2

n
- 2

1 = [( 1)(n - 1)(x - 1)

X
2

a = 2

= 1 - 2(x-1) + 3(x - 1)- 4(x -
13+...

for 0 < X2 with radius
of convergence

r = 1 .



⑭]
We know that

X

e =
2 +x" = 1 + x +

x+ + x+ ...

n = 0

for -*
> XC *, it

radius of convergence

r =N -

Plug x2 into the
formula to get

:

(x" = 1 +x+
+ -(xi+ ...

e =

n =0

&i x
*

= 1 + x+
*+X *...

I

n= 0

ia radius
f

G

for -x < XD, convergence
r = D .



# From class,

+ x+ X ....

sin(x) = X - Ex+ X 7 !

-
first 9

terms

for - * XD
.

Thus an estimate
for sin

(0 . 1) is

· 10 .

1 - E 10 .
177

0 . 1- (0 .1) + s !

+ (0,00001) - oo
(0 .

0000001)

= 0 .
1 - ty(0 .

001) + 120

=98334

# My calculator says
that

singo.
099833416646828 ...

We were very
close !



⑮ From class ,

* n+ 1

(-1)(x - 1)"
| n(x) = En

n = 1

*
E(x -1 + -(x -1 - f(x -1 + j(x-1

...

first 4
terms

This is valid for
O <X2.

In (1 .

1) is

Thus an estimate
for 4

(1 .
1 - 1) - -(b .

) - 1) + 5() .
) -
14 - -( .

) - 1)

4

3

0 .

12+-
=

0 .
1 - E 3

O ,

O .

1-o
to4

3
=

-3083
# My calculator says

that

=0 . 09531018 ...

That's pretty close , 4 decimal places
of accuracy !


