
Let f and g be functions and let C and D be propositions. By

de�nition,
y

= ⟨ f ∶ C ⟩

z
= ⟨ g ∶ D ⟩

x

∶ C ∧D ⇒ y = (f ⋅ g).x

If we let

y
= ⟨ f ∶ C ⟩

x
=

y
= ⟨ f ∶ C ⟩

z
= ⟨ id ∶ true ⟩

x

we can see that
y

= ⟨ f ∶ C ⟩

x
∈ C ⇒ y = f.x

We will use this proof format attain the following:



Objective

The design of a demultiplexor chip together with a proof of its

correctness.



NTT5 Introduction

We wish to construct dmux, a so-called demultiplexor.

dmux inputs a pair of booleans and outputs a pair of booleans i.e.

dmux ∶ 2 → 2

and is speci�ed by

JdmuxK.[s, in] ≜ [s ∧ in,¬s ∧ in]

In order to construct dmux, we have the following chips at our

disposal:

▶ nand ∧̄ℂ, not ¬ℂ, and ∧ℂ, or ∨ℂ, xor ≢ℂ
▶ mux.

Hence we calculate:



[s ∧ in,¬s ∧ in]
= ⟨ Jsecond ¬ℂK ∶ Jsecond fK.[a, b] = [a, JfK.b] ⟩

[s ∧ in, s ∧ in]
= ⟨ Jfork⤮K ∶ Jfork⤮ fK.[a] = [a, a] ⟩

[s ∧ in]
= ⟨ J∧ℂK ∶ J∧ℂK.[a, b] = [a ∧ b] ⟩

[s, in]

Recalling that
[

Jf ⟩⟩ gK = JgK ⋅ JfK
]

we arrive at our �nal program:

dmux ≜ ∧ℂ ⟩⟩ fork⤮ ⟩⟩ second ¬ℂ


