
 

10.9 Infinite Series

Let an be a sequence An infinite series is an

expression of the form

A Az ta tay t ÉAn
Ex In t t t t t t t t

Perhaps these terms
add to 1 Hard
to tell

Let's formalize the ideas from the examples above

Definition Given a series Egan we define its

Nthpartial sum by

Sn a tart t an an

If figs SN s for some finite real number S then



we say an converges to S and write

Egan S

If instead fin Sn ONE lie doesn't approach anything

or is to we say an diverges

Ex For É In t t t t t t t t we have

S 12

52 42 44 314

S 2 44 t 18 7
8

Sy at Yy t 1 8 1116 15116

Noticing a pattern we have Sn
2 I

2N hence

2N Ihims Sn fits an fit É 1



Thus É In L Iconvergent

Tay

about this particular sum as follows

Imagine sharing a cake with your infinitely

Mmmmm
Cake

2 A g

We'll divide up the cake in the following way

2 cake for friend 1

4 cake for friend 2

48 cake for friend 3

416 cake for friend 4
432cake for friend 5

In total 42 t ly t g t 46 t I cake



Ex For Ey s m t t t t it we have

So 1

51 1 1 0

52 1 2 1 1

53 1 1 1 1 0

In general Sn
t if N is even

O if N is odd

Thus figs SN ONE so Ifl i diverges

Ex For It it we have

S I I

52 11 E E J I I

53 12 E E 5 f's 4 1 4

In general



Sn fi E E 3 G 4
five f ft 1

limThus
Nan Sn find I f 1 hence

ft h 1 convergent

Note Ey Int k referred to as a telescoping series

Sinie the middle terms collapse when we compute Sn

1 I I 0

Ex It turns out that the harmonic series

I I t t t t t t t

diverges even though the terms h are very tiny

when n is large Let's see why



Sz It 12

54 1 42
1111.1

1 241

so t.tt It4 f
t

f i1t3k
s I Yt I t.it
7 1 4 2

In general
San 3 It N E for all N

TasN es

Thus fig S o
meaning t diverges gg


