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Consider the following indicator variables:

Xi =

{
1 if the length of Ii is greater than λ
0 else

Investigating some examples, we realise that

C − 1 =
n−1∑
i=1

Ii

C = 1 +
n−1∑
i=1

Ii

Thus, if C = r,

C = r =⇒ 1 +
n−1∑
i=1

Ii = r

=⇒
n−1∑
i=1

Ii = r − 1

So, the event that C = r is the same as the event that there are exactly r−1
intervals of length greater than λ. Hence

P(C = r) =

(
n− 1

r − 1

)
P

({
r−1⋂
i=1

Xσi = 1

}⋂{
n−1⋂
i=r

Xσi = 0

})

=

(
n− 1

r − 1

)
P

({
r−1⋂
i=1

|Iσi | > λ

}⋂{
n−1⋂
i=r

|Iσi| ≤ λ

})

=

(
n− 1

r − 1

)
P

(
r−1⋂
i=1

|Iσi | > λ

)⋂
P

(
n−1⋂
i=r

|Iσi | ≤ λ

)

=

(
n− 1

r − 1

)
P(|Iσi| > λ)r−1

⋂
P(|Iσi | ≤ λ)n−r

Look at each of the factors. Let xσi , xσi+1
be the two points of the random

geometric graph that form the endpoints of Iσi . Then the length of Iσi being
less than or equal to λ or greater than λ is precisely the event that xσixσi+1

is an edge of the random geometric graph or not. By Theorem 2.5, we then
get the following equation:
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