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1. A comparison between HAs and Cartesian Closed Categories:

(id) ∀P.(P ≤ P )
(comp) ∀P,Q,R.(P ≤ Q)&(Q ≤ R) → (P ≤ R)

(>) ∀P.(P ≤ >)
(⊥) ∀P.(⊥ ≤ P )
(&) ∀P,Q,R.(P ≤ Q&R) ↔ (P ≤ Q)&(P ≤ R)
(∨) ∀P,Q,R.(P ∨Q ≤ R) ↔ (P ≤ R)&(Q ≤ R)
(→) ∀P,Q,R.(P ≤ Q → R) ↔ (P&Q ≤ R)

(¬) ¬P := P → ⊥
(↔) P ↔ Q := (P → Q)&(Q → P )

(id) idA ∈ Hom(A,A)
(comp) (; )A,B,C : Hom(A,B)×Hom(B,C) → Hom(A,C)

(>) ∀A.(Hom(A, 1) ' 1)
(⊥) ∀A.(Hom(0, A) ' 1)
(&) ∀A,B,C.(Hom(A,B × C) ' Hom(A,B)×Hom(A,C))
(∨) ∀A,B,C.(Hom(A+B,C) ' Hom(A,C)×Hom(B,C))
(→) ∀A,B,C.(Hom(A,CB) ' Hom(A×B,C)
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π : B × C → B
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π′ : B × C → C
π′

f : A×B → C

f ] : A → B→C
]

! : A → 1
¡

f : A → B g : A → C

〈f, g〉 : A → B × C
〈, 〉

g : A → B→C

g[ : A×B → C
[

ι : A → A+B
ι

ι′ : B → A+B
ι′

¡ : 0 → A
¡

f : A → B g : A → C

〈f, g〉 : A → B × C
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2. Calculating 21&12 and 21→12 by brute force:

∀P.(P ≤ Q︸︷︷︸
21

& R︸︷︷︸
12︸ ︷︷ ︸

?︸ ︷︷ ︸
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(P ≤ Q︸︷︷︸
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