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Inverse Programs

Definition (Invertible)
Afunctionf :: A -> Bis called invertible, if there exists another
functionunf :: B -> A, that satisfies the equations
unf (f a) ==
) =

a
f (unf b b
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Examples

dec :: Int ->
dec suc_n =
undec n =
fib, unfib ::

fib ( a, b)
unfib (ab, a)

Int
suc_n - 1
n+ 1

(Int, Int) -> (Int, Int)
= (a+ b, a)
(a, ab - a)

fib_pair :: Int -> (Int, Int)

fib pair ©
fib_pair n

unfib_pair ::
unfib_pair (1

unfib_pair p

(1, 1
fib (fib_pair (dec n))

(Int, Int) -> Int
, 1) =0

undec (unfib_pair (unfib p))
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Jeopardy (Syntax)

z € Name
¢ € Name
7 € Name
f € Name
pu=a | [cpi]
v = [c v

Au=f(p:mp):me =t.A

| dataT = [c7]; . A
| main g .
g == f | (invert g)
tu=p
lgp

| case t: 7 of p; = t;

(Well-formed variable names).
(Well-formed constructor names).
(Well-formed datatype names).
(Well-formed function names).
(Patterns).

(Values).

(Function definition).

(Data type definition).

(Main function declaration).
(Function).

(Patterns in terms).

(Function application).

(Case statement).
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Jeopardy (Semantics)

JVariable : ATFzlo (I'(z) =v) JConstructor : ) FAI—F[c}_pZZ i i 1[2 m
Al'Ftlv A(I ounify(v,pi)) Fti | v
Al'Fcaset: T of p; —> t; L v; )
ATFplo A(wify(v,p))Ft v
Alf ') =t]CFfplu
A'Fgptw
Al'F (invert g) p l v

JCases :

JApplication :

JInversion :
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Jeopardy (Environment Inference)

Aft L v] ~ I'| (for linear terms t)

—Variable : Alpi d v ~ I3

Alle pi] I [c vil] ~ oT

At,-J,vi}]wFi AFiniJ/U Al[t\l,’l)]]wp

Afcaset:Tof pi > t; lvi]~ 0l ®)

At o]~ T AT Fp' Lo Apld]~T
Af @)= tllfplo]~T

Algptv] e~ I

invert g) pl o] ~ T

Afz § v] ~ {z — v} —Constructor :

—Cases :

—Application :

—Inversion :
v (g
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Explicit Program Inversion

Problems
> Reversibility (local invertibility) Vs (global) Invertibility
swap :: (a, b) -> (b, a)
swap p = (snd p, fst p)
» Non-injective functions

sorted :: Ord a => [a] -> Bool
sorted [ ] = True
sorted (a : as) = all (a<=) as && sorted as
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swap :: (a, b) -> (b, a)
swap p = (snd p, fst p)
» Non-injective functions

sorted :: Ord a => [a] -> Bool
sorted [ ] = True
sorted (a : as) = all (a<=) as && sorted as

Approach (WIP)

> Probabilistic program inversion
((invert £) : (b : B) -> Generator (A b))

> Stochastic types
((invert £) : B -> Ay)
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Probabilistic program inversion

Computable distribution
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Stocastic Types (WIP)

Example syntax

t:=x|...|let x from7s int
0 := uniform|...

T =

Intended rule for let

5-let - F[x — TX(;] Ft:Ts

' letx fromrs int: 75
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Thank you {~_"}.
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