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The Milawa Rewriter

Rewriter

Control

Definitions
Rewrite Rules
No-Exec List
Control Flags

Current Theory

Assms

X

Equiv

Ancestors

Cache

Limits

Trace of X → X'

Updated Cache

A-limited Flag

Assumptions
Evaluation
Conditional rules
Ancestors checking
Backchain limits
Free­variable matching
Syntaxp restrictions
Rewriter cache
Forcing



  

Soundness of the Rewriter

Proofp

Theorems

Axioms

Accept/Reject

Suppose
Everything is well­formed
All definitions are axioms
All rewrite rules are theorems
X rewrites to X' 

Then
assms   X → ≡ X' is provable

Arity Table

Alleged
Proof



  

¬A∨A

A∨A
A

A∨(B∨C)
(A∨B)∨C

A∨B    ¬A∨C
B∨C

A
B∨A

Prop. Schema

Contraction

Expansion

Associativity

Cut

A
A/σInstantiation

Reflexivity Axiom
x = x

Equality Axiom
x

1
 = y

1
 → x

2
 = y

2
 → x

1
 = x

2
 → y

1
 = y

2

Referential Transparency
x

1
 = y

1
 → ... → x

n
 = y

n
 → f(x

1 
, ..., x

n 
) = f(y

1 
, ..., y

n 
)

Beta Reduction
((λ x

1
 ... x

n
 . β) t

1
 ... t

n
)

 
= β/[x

1
← t

1
, ..., x

n
← t

n
]

Base Evaluation
e.g., 1+2 = 3

Lisp Axioms
e.g., consp(cons(x, y)) = t

Induction

The Milawa Logic



  

Structure of the Proof

Rewriter

Assms

X

Equiv

Trace of 
X ≡ X'

Trace
Compiler

Proof of
Assms → X ≡ X' 

Traces
Method

Assms

Lhs

Rhs

Equiv

Subtrace 1 ... Subtrace n

[assms ] X → ≡ Y
[assms ] Y → ≡ Z

[assms ] X → ≡ Z

Example: transitivity traces



  

Kinds of Traces



  

Compiling Traces

Transitivity
Step Compiler

Equiv by Args
Step Compiler

Evaluation
Step Compiler

...

Any
Step Compiler

Whole-Trace
Compiler

Application to “bootstrapping”



  

Shameless Plug

http://www.cs.utexas.edu/~jared

The paper is available on my web site

Defining provability Ancestors checking
The assumptions system Free­variable matching
The evaluator Syntactic restrictions
Rewrite traces Caching
The rewriter Forcing



  


