Merging HOL with Set Theory 15

Relations and Functions

• Relations:

X ↔ Y = P(X × Y)

• Functions (partial and total):

X → Y =

{f ∈ X ↔ Y |

∀x y1 y2.

x → y1 ∈ f ∧ x → y2 ∈ f

⇒

(y1 = y2)}

• Total functions:

X → Y =

{f ∈ X → Y | ∀x. x ∈ X ⇒ ∃y. y ∈ Y ∧ ⟨x; y⟩ ∈ f}

• Function application

f ⋄ x = ”y. x → y ∈ f

Mike Gordon November 30, 1994