
Cardinality of 𝑝𝑜𝑤 𝑆

Base case: 𝑃 0 :
𝑝𝑜𝑤 𝑆 = {∅}. 𝑝𝑜𝑤 𝑆 = 1 = 2! = 2 " .

Inductive case: ∀𝑚 ∈ ℕ. 𝑃 𝑚 ⇒ 𝑃 𝑚 + 1 .

1. For all sets 𝑇 where 𝑇 = 𝑚 + 1,
∃𝑆 where 𝑆 = 𝑚, 𝑥 ∉ 𝑆 such that

𝑇 = 𝑆 ∪ 𝑥
2. 𝑃 𝑚 ⇒ 𝑝𝑜𝑤 𝑆 = 2 " .
3. Since 𝑝𝑜𝑤(𝑇) includes all elements of 
𝑝𝑜𝑤(𝑆) as well as those elements with 𝑥
inserted, this means

𝑝𝑜𝑤 𝑇 = 2 C 𝑝𝑜𝑤 𝑆
= 2 C 2 " = 2 " #$ = 2 % .

QED: For all finite sets 𝑆, 𝑝𝑜𝑤 𝑆 = 2 " .


