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Geometric Series

is called the geometric series

S = 1 + x + x2 + x3 + x4 + . . . .

S =
∞

∑
k=0

xk

is the sum notation



Explicit formula
We have seen that sometimes

1 + x + x2 + x3 + . . . . =
1

1 − x

When do we have equality? 
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From Hemkins



Grandi's Series

for x=-1
S = 1 − 1 + 1 − 1 + 1 − 1...

Luigi Grandi 1671 – 1742

S = 1 + 1 + 1 + 1 + . . . .
for x=1

Cases which do not

converge! 



Finite Formula
From

Sn = 1 + x + x2 + x3 + . . . + xn =
1 − xn+1

1 − x

we see that the partial sums converge

if |x|<1.  



Other notation

this is the same thing just using r 
instead of x and by having a 
constant a. We only need to know 
r and a to get the result. 

S = a + ar + ar2 + ar3 + . . . . =
a

1 − r



Applications and
History



Zeno Paradox
the tortoise runs x times 
slower than Archilles

x x21

A
T



Quadrature of parabola
A

A/4

A/16
The area bound by the

parabola and the segment

is 1/(1-x)=4/3 times the area of the triangle



Fractals



Worksheet



Reminders



The End


