
IOC = Interval of convergence

robenaxi" Converges when laxk) by

n= geometric series ,

Diverges
when (2x) = 16-

glo-etric series .

IOC = /zit)

6)
Geom series E Converges

when 11,

Diveges
when 111

(*(1)
-1 **/

( -3(y
-23

25 -
14x45

IOC= ( - 1
,
5)

6) Enl-2x)" . By ratiotest ,

n = 0

lim/ 1 =
10lim(1-2x)) = 2(x)

n=0

n + 3

So
,

this converges -
hen 21x/11 1x2

diverges when 2121 Et 1x **

and if x =F ,
the@l)" which Liveges for either case.

IOC : 1 Y, ) .



6) [
Ratio test .

lim litt : 1 link : 1

n+x

converges
if (13) 1 ,

so if IxK

if IxP>) ,
so
if Ixk1 ·

Diverges

his
I

conditionally by alternating series
test

IOC = El ,
1) .

Pen2 :

a) Let y
= - , so

En:(1) :
En !Huyu
n = 2

n = g

This is a power
series ing .

It is not defined at y
= 0

, since

no realx has 0=

It is divergent for any yo ,
since by ratio test,

ni

lim/ = Yok + Ry =
0 1.

n + X

-> Divergentfor all xeR .



6) Let get ,
so

&k+ 122 = &y
n = 3

Geom Series - Converge when ligk) ,

Divages win 1y/1 .

But y</= y)) =)x2 +1) not satisfied

# =30. % by any
reale!

This means this series is divergent
for all X .

Problemb : (Section 1
. 13)

a) (Prob .

9)

= Ex + i

= (1 + x + x + ...
) + x(1 + x + xi + ... )

= 1 + 2(x + x2+... )

= 1 + 29x
n= 1



6) (Prob
.

12]

& cos(t2)6t = f"1-H ...

S

z
8

=
=x-

4n + 1

= [1 B!
n = =

c) (Prob . 23)
Note that if x

is near
6

,
then lett al.

use geometric series :

+y =
= ( + - xi x) + (- x

= x( + ( -x x( + o(x))
1 -(- x2 x)

= 1 - x2-x + x4 +
2x +x + (-2)

+

= 1 - x +0x +x + o(x))

: 1 -x +x + o(x))
.



&

Problem 4 (Section 1 . 14)

a) (prob .

3)

Let's use Taylori theorem with remainder.
Error at x

- X
(R

,
(x)) = M

2 (2) :

M2 = etI flya

= max

& yeto ,
in])y(

3/2-
L - I

(1+y =

ITTH12 Y
.

136

Lecremsinh1127
in 181

or

=> (R
,

( 2) < .
156· 0017

-

Error at X= a



6) (Problem 5)
Taylor's theorem again .

4

cosx = 1- +

we are truncating at R= 3
.

4

(Ry(x)) =My

My=
f (y)

:(cosys

=I

- IR(()) = 1. 2 .

0026

c) (Prob . 8)
The remainder is

Ry(x) =
and a rough estimate gives

(Ry(x)[  =
4 4 = 4) 43(1 -x) .

Let's go
to a graph to see where x is largest on El ,] :

Culterative : find local maxiea by computing the drinative

attingit



So
4

IR>/
way

Graph- (()4

corsome
other I

43(1- )

int
= 3

= 1
S12

~. 8028 .

AttemS (section 1
.15)

a) (Prob . 2)
- 112

(l +xi) -
Cost = 1-Ex"+ )

---

:(()() - i )x* + o(x)

+d)

So
,
at x =. 012, &

Approx

Approx :
1

.
43 x 10-16

computer : 1 .
11 x 10-16



6) (Prob . 6)

(lxl
: E ( +2 +x

= 2 :3 .2 + 0(1)

at X = 0
,

= 12

c) (Prob .
8)

in-.
C) (Pr . 6 . 4)

-
=
limit)- x = toIim sinx-x
XT0 x3

Xy0

e) (Prob .
11)

I:
lims :

himx-
X48 X2

X+ 8

f) (Prob .

28) use binomial series

1)-
so mch)l_mettav..
-

This is the Kinetic energy
of a

particle of mass m moving
at velocity v.



9) (Prob .

24)

a) I =
since

= 10- +0)(I
= O + (2 -5)t + (5 + Eu)8 + 00%
=O +10 + jof + -04

6) = sint
.

Let y=t .

So

E : F : y (l-yay
ke

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

=

y
+ y + By + o(yb)

= () +5) +z() +...

Pr6
& e" = 1 + x+ -

E a. = 1
,

a :
1

, %
: E

2. 7

⑧ e = e + te(x - 1) + h (1)
= e' + e'(x - 1) +z(x - 1) + ...

=>= e: e ,=Ze



Problem :

limek
= e = /

" X-X

-

6) The hint gives If he' So

↑1) =
/im : /in
↓

h+ 0
-/In

Elim here
n+ 8

= limh
ho

= 0
.

Since+ 10) 20 (since L.
0 mdh2.0)

,

this

means that (b) = 0
.

2) The Taylor expansion is

=
n = 0

6) No : since" is not o win no leg .

e
= e')

,

this is an example of a smooth function
which

is not equal to its Taylo series ·



roblemJ :

Let k be arbitrary .

19'
*

- Puttx) = Sol* -Palil
J

um
Error of Pp(y)

= S'Rp(lbx
approx ,

integrated
· the J'Mribyfors

ITat
+
+0

and
= M g'xk

+
x

(kr)! o

= Mr+ 1
-

(k+ 2) !

where Max ,

= ex) fRly
-
= It-roy"))

Y

=m -
This almost looks like cos

,
which has all derivatives : 1

.

if K = 3
,
then = : : t <. 01

.

So lets try
(k+2) ·

k=
3

.



6

~-
4

= max 15- +7 +oly)
9. 4!

wil ye50 ,1)
za Y

laubl
?

↳
may 1 + ++oly
ye[0 ,1]

< e

= When K = 3
,

error is Ite
128

v.022

TThe true error is

↑'* -(1 -*+ =
- 0

.

012

L J

Not quite good enough.
Take k = S

,

then can
show it is definitely small enough

by a
similar argument.


