
Announcements

1) Exams returned Thursday

2) HW on curvature due Thursday

3) GIS Day 9-4 wed
,

Kochoft Hall

4) HW 6 due Tuesday 11/21



Sequence
( Section 11.1 )

Idea : a sequence is just a

list of terms ,
which can

be finite or infinite .

We will concentrate on

infinite sequences of real
numbers .



Precisedefinition

A sequence of real numbers is

a function f from the

counting numbers to the real

numbers
.



Example 1 : Let n be a

Counting number .

Let fcn )= ein
.

f( 1) =.
fl 2) = e

-3

f ( 3) = C

:

!



Shorthand

Instead of fln )
,

we write

an or bn or Xn etc .

for the previous example :

-1

a
,

= e

- 2
a2= e

-3
9 } Fe

.

I



Convergence

A sequence of real numbers

( an )I ,
is said to converge

to a real number L if

for all numbers { > 0
,

there

is a counting number N with

IIIe



Exanpie: an -- I

lnijn
.

I = 0
,

show this

Using the definition .

Pick E 7 o
.

Show : there

is a number N with

/ In -01 < { when

n ? N .

Simplify : It -01=1+1 =nt

Show tn < E when NZN .



Show ÷ < E when NZN .

Consider I 70 .

whatever

this number is
,

I can find a

counting number N with

N > I .

Then { > I ,
so for NZN

tnctn < E done



Representation Trick

or : how to really compute sequential

limits
.

Given a sequence ( an )F=,
of

real numbers
, if there is a

function f whose domain contains

[ 1) d) and

f( n )=9n for all counting€ if f is continuous ,numbers n
,

the

lnigaan=l×igafh@



ExanpI2: Find

knock }=je
"

Change n 's to × 's
,

evaluate

tie ( it }je×

el '

trick : ~
( it # eIe4n(HIM

= eexlnatsex)

Figure out Has e×HH¥ ) ,
then

exponential for the answer



Figure out tips exlnl 1¥ ) ,
then

exponential for the answer

e×ln( It ¥ )
= In ( HE )

¥
= In (1+35)

Tx

YesE×=fi→malnli+3e→l=0

So use
I

' Hopital 's rule



lim lnl 1+35×1
-

chain rule×→a e→
~

± lxigatstx
's#¥

=

,Y→n
. ,s÷e*=3

Final answer :@



The Squeeze Theorem

If an 1 bn 1 Cn are sequences

of real numbers and

tin an = tin C
n

=L
, then

h→a n → a

tin bn =L
n→a



Basic Limit Laws

IF ( an )nE,
and ( bn )F=,

are Sequences of real numbers

and ftp.an =L
, ties bn=M ,

then

1) t.im ( antbn ) =

LTMn→a

21 tijno ( an
- bn ) =L - M

3) tin ( Gnbn ) = LM

n→s

4) ftp.afn.nl if mto .



5) If C is any constant ,

tin can = CL

in
. )s

6) If there is a counting number

N with an Ebn whenever

n ? N
,

then

LEM

7) If f is continuous ,

him f( an )=f( L )
n→a



Series

( Section 11.2 )

Q : How do we
"

add up infinitely

many numbers
"

?

A : Take a sequence ( an )F=, j

for example
, an = In .

Define the partial sums of the

sequence to be

su=n§,an@



General (a) I
,

an=÷n

5
,

=a
,

s ,=1
2

Sea ,taa sa=£tty
§=q+astas §=£ttytf

Sciaitastgtausuttstutttstitb
sk=§gan SEE,¥

Note : Sk+ , =Sk+ak+ ,



We define the infinite series

£ an to be

fits.se#.lID
provided the limit exists !

- limit exists = convergent series

- limit does not exist  = divergent series



Example:
an = I

KHSun = E ¥:
- £ + at t f t . .

.
.taut + ¥+1

÷
.

= Su t ¥ i

But also ,

Sy + ,
= I + the + f t .  - + ¥ + ¥+1

= It 's ( It tut . . ¥ ,
+ In )

= £ +

s÷4x



Equate the formulas for Sk+ ,
:

Sutt = Sa ,
= £ t Es

24+1

So Su t¥+,
= ft Ez

- Sy
- ¥, + , fun -

Sf

sgn = 's - stun

multiplying both sides by 2)

Su = I
- ¥ ,

= t¥=L - Hat



Su = I
- ¥n= t IT ,

=i - EH

=L - ¥
= I - th

"

Tate live.su =

his
.

( I - l 's lk )

= this .

Hat "

= I -0 since 0¥ ' I

= �1�


