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Natural Deduction

First I wished to construct 
a formalism that comes 
as close as possible to 
actual reasoning. Thus 
arose a "calculus of 
natural deduction".

Genzen, 1935

As opposed to 
propositional 
calculus!
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Γ is a set of assumptions
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A true ∈ Γ
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“If you’re assuming 
something,
then you can prove it!”
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Goal: if types are 
propositions, then 
we want types to 
say as much as 
possible
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module rob : sig
  type clear 
  type day
  type rob_walks 
  type rob_flies

  val f1 : clear
  val f2 : day
  val f3 : clear -> day -> rob_walks
end 

let pf : rob_flies =    //I believe I 
   let rec f() = f() in f() // can fly
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logic!
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not proofs...



module rob : sig
  type clear 
  type day
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  val f1 : clear
  val f2 : day
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end 

let pf : rob_walks
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end 
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let pf1: rob_walks
let pf2: (s(s z) + (s z) = (s(s(s z)))) 
let pf3: ((not true) or true) is_true

We need types



let pf1: rob_walks
let pf2: (s(s z) + (s z) = (s(s(s z)))) 
let pf3: ((not true) or true) is_true

We need rules



We need rules
dependent types
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plus z z z 
is

a type
with terms in it!



type nat
val  z : nat
val  s : nat -> nat

type {nat} {nat} {nat} plus



type nat
val  z : nat
val  s : nat -> nat

type {nat} {nat} {nat} plus



     nat : type.
     z : nat.
     s : nat -> nat.

type {nat} {nat} {nat} plus

//Too close for missiles...



nat : type.
z : nat.
s : nat -> nat.
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//Too close for missiles...
//I’m switching to Twelf
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I mean what I say
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