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Most of the time: automaTIC
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Context

LCF Phllosophy Reduce everything to a small trusted kernel

simply typed lambda calculus +
classical higher-order logic (axioms) +

nonrecursive constant definition +
nonrecursive type definition

Our agenda make Isabelle/HOL a (co)recursion-friendly environment
LICS12 ITP'14 |JCAR14 ESOP’15 ICFP’15
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corecursion up-to friendly operations
mixed with recursion

corecursor
built-in

built-in + type system
type system

type system

type system

smart corecursor
+ wellfounded recursion
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codatatype Stream = Int : Stream
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Primitive Corecursor

codatatype C= ---
—~C=gfpF
—corec” (A= FA) A= C

primcorec f x =

— [ X=corec? (A(x). - ) (¥)

(Assuming F is a bounded natural functor)
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® :: C — C — C has to be friendly

Jparametric p, - (AX FA) = (AxFA)— F (B A) s.t.
s@t="--(pg (--- (s.1)))

P (AX (Intx A)) — (Ax (Int x A)) — (Int x B A)
ps (S, hs, ts) (t, ht, tt) = (hsxht,nts@nt & nsn tt)
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The following Isabelle-like theory fragment gives a flavor of the
envisioned functionality from the user’s point of view:

codatatype Stream A = SCons (head: A) (tail: Stream A)

corec (friendly) @ : Stream — Stream — Stream
xs @ ys = SCons (head xs+ head ys) (tail xs & tail ys)

corec (friendly) ® : Stream — Stream — Stream
xs @ ys = SCons (head xs x head ys)
((xs @ tail ys) & (tail xs @ ys))
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The following Isabelle-like theory fragment gives a flavor of the
envisioned functionality from the user’s point of view:

codatatype Stream A = SCons (head: A) (tail: Stream A)

corec (friendly) @ : Stream — Stream — Stream
xs @ ys = SCons (head xs+ head ys) (tail xs & tail ys)

corec (friendly) ® : Stream — Stream — Stream
xs @ ys = SCons (head xs x head ys)
((xs @ tail ys) & (tail xs @ ys))

In the meantime
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2 [codatatype 'a list = Ml | Cons (head: 'a) (tail: "'a TList™) (infixr ":* 50)

[corec zero_ones where “zero_ones = 0 : 1 : zero_ones'

0 zeros

(tail s o

(head s * head t)

W2 s = (2 * head 5)
[corec s where " (n :: nat) = (if n >0 then s (n - 1) @ (8

corec (friendly) powz where (tail s & pow2 3"

S+l elsel: s

[t pra_del]
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tail )"

tailsotase
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corecUU_Tlist_vl
(Als, 1)
Vieaf_llist_vl
(Inr (head s * head t,
Oper_llist_v1
(sig llist vl
(Inr (VLeaf_1list_ vl (Inr (tail s, t)),
VLeaf llist_vl (Inr (s, tail t))))))))
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