
⑮
f(x) = x*+ x + f(1) = 2

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

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

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

f""(x) =0f
"

(1) = j rest

all

fr(x) =0 f" () = 01 are

O zero

⑳ !

·

Thus,

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

3

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

x+ X

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

Since the above is a
finite polynomial

theSun
converges

for -y < XC*
andL

the radius
of convergence

is r =-



⑮ f(x) = x

f(x) = x
f(-z) =

-2

f(x)=1
f'(2) =

= O rest

f"(x) = 0
- f"(- 2) 1 zerofr(x) = 0

f)- 2) = 0ai?

%
i

So ,
2 ! ~

f(x) = f(- 2) +f'()x.2

x =
- 2 + (x -2)

for -a < x*

This sum
converges[since its a finite polynomial

of convergence

So (
the radius

is V = D



⑮
f(x) = x

*

- f(i) = 1

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

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

f"(x) = 0 - f
" (l) = 0

J
rest
are

f"(x) = 0 - f (1) = 0

are
%

%

So,

x = f(1) + f'()(X - 1) +x-1x-1

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

This has radius of convergence r = X[and converges fur - x < X- X

Since its a finite polynomi al



⑭ Find a power series expansion

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

If we only look at X70,
then Y

+ =(n(x) &x i

SX
=((x- 1) - z(X-1 + z(x-1- f(x - 1+ -)

= 1 - (x - 1) + (x-1) - (x - 193 + .

So,

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

Since we
differentiated the In(x) Series

with radius of convergence r = 1
,

this

resulting series for I will also

have radius of convergence

r = 1
.

1, 1)
Y

Io
2[1r =1= 1



⑭el]
We know that

e= 1 + x + x+x+ x*+ x +...

for -xXD,

with radius of convergence w = D.

Plug x2 into the formula to get :

e* 1 + x+ +(x+ + (xY+ H(x)+..

= + + x+
*+ X* x

*X ...

for -x< XD,

with radius
of convergence

v = D.



⑪
- X

f(x)=x
=

-x))

=

-x(1 + x+(x+ (x i+ (xy"+ ... )
--kux)

- use
-need -kx*) to

Im:
↑

the geometric sum formula
Geometric

This happens when-kX*

#L
So,

- X
=

- x(1 + x + x" + x + x* ... )
-

1 - X
2

= -x -
x -

x - x* -

x ...

has radius of convergence
w = l Since

it converges
when-1X11

.

Fi
u



⑭ From class/

sin(x) = x -x+X*- E x+ TX ....

-
first 9 terms

for - * XD .

Thus an estimate for sin (0 . 1) is

0. 1 - 34(0 .
14 + 50 .

13- E(0 .
177

= 0 .
1 - t(0 .

001) + mo (0 .
00001) - - (0 .

0000001)

=98334

# My calculator says that

singo.099833416646828 ...

We were very
close !



⑮ From class ,

n+ 1

In(x) = E (x - 1

n = 1

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

...

first 4 terms

This is valid for O < X2 .

Thus an estimate for
In(1 .

1) is

4

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

) - 1)+ 5() .
) -

14 - -( .
) - 1)

4

=
0 .

1-
=

0 .

1- to4

-3083
# My calculator says that

=0 . 09531018 ...

That's pretty close
,

4 decimal places
of accuracy !


