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Proof: 𝐸(𝑋) =  𝑖 × 𝐶
  𝑝(1 − 𝑝)ି



ୀ

=  𝑖 × 𝐶
  𝑝(1 − 𝑝)ି



ୀଵ

 

But: 𝑖 𝐶
 = 𝑖 ×

𝑛!

𝑖! (𝑛 − 𝑖)!
=

𝑛 (𝑛 − 1)!

(𝑖 − 1)! (𝑛 − 𝑖)!
=

𝑛 (𝑛 − 1)!

(𝑖 − 1)! (𝑛 − 𝑖)!
 

So: 𝑖 𝐶
 = 𝑛

(𝑛 − 1)!

(𝑖 − 1)! (𝑛 − 𝑖 + 1 − 1)!
= 𝑛

(𝑛 − 1)!

(𝑖 − 1)! [(𝑛 − 1) − (𝑖 − 1)]!
= 𝑛 × 𝐶ିଵ

ିଵ  

Therefore: 𝐸(𝑋) =  𝑛 × 𝐶ିଵ
ିଵ  𝑝(1 − 𝑝)ି



ୀଵ

= 𝑛  𝐶ିଵ
ିଵ  𝑝(1 − 𝑝)ି



ୀଵ

 

We do a change of variable in the summation:  𝑘 = 𝑖 − 1 So: 

𝐸(𝑋) = 𝑛  𝐶
ିଵ  𝑝ାଵ(1 − 𝑝)ି(ାଵ)

ିଵ

ୀ

= 𝑛  𝐶
ିଵ  𝑝 × 𝑝(1 − 𝑝)(ିଵ)ି

ିଵ

ୀ

 

𝐸(𝑋) = 𝑛𝑝  𝐶
ିଵ  𝑝(1 − 𝑝)(ିଵ)ି

ିଵ

ୀᇣᇧᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇧᇥ
ୀ[ା(ଵି)]షభ

= 𝑛𝑝 × [𝑝 + (1 − 𝑝)]ିଵ = 𝑛𝑝 × (1)ିଵ = 𝑛𝑝 
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