
The statement P�∅) = {∅} arises from the definition of a power set. Letʼs break this down step-

by-step:

The power set of any set $ S $, denoted $ P�S� $, is the set of all possible subsets of $ S $,

including:

For example:

The empty set $ ∅ $ has no elements. Letʼs find its subsets:

Thus, $ P�∅) $ must contain exactly one element: the empty set itself.

As someone working with low-level systems, you might encounter this concept in:

explain why P��) = {�}

1. What is a Power Set?

The empty set $ ∅ $,

$ S $ itself.

If $ S = {a} $, then $ P�S� = {∅, {a}} $.

If $ S = {a, b} $, then $ P�S� = {∅, {a}, {b}, {a, b}} $.

2. Applying This to $ S = ∅ $

By definition, the empty set is a subset of every set, including itself.

Since $ ∅ $ has no elements, it has only one subset: $ ∅ $.

3. Formal Proof

Subsets of $ ∅ $� A set $ A $ is a subset of $ ∅ $ �$ A \subseteq ∅ $) iff every element of

$ A $ is also in $ ∅ $. Since $ ∅ $ has no elements, the only such set is $ ∅ $.

Power Set Definition: $ P�∅) = { A \mid A \subseteq ∅ } = {∅} $.

4. Why This Matters in Programming

Formal verification (e.g., proving properties of algorithms),

Data structure design (e.g., representing empty states in memory),

Type systems (e.g., handling empty collections in Rust or C�.



$ P�∅) = {∅} $ because:

This aligns with the mathematical principle that $ |P�S�| � 2^�|S|� $. For $ S = ∅ $, $ |P�∅�| �

2^0 � 1 $, which matches $ {∅} $.

Key Takeaway

���The empty set is the only subset of itself.

���The power set must include all subsets, even for $ ∅ $.


