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A Good Order IS
Hard to Find

* Input to completionset of identities and a
compatible reduction order.

£ Compatible oders had to bnd.
A Compatible oders had to specify

£ Tools implement oyl a Bw classes of
orders.
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Main ldea

3/ Use atermination checker instead.

3£ User doesri@xplicitly provide a
compatible eduction oder.

£ Ensues termination of intermediate
rewrite systems.

£ Goal:helpcomplete more theories in
practice
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Completion Refesher

£ Completion as an iefence system:

(E#{s$ t},R)

ORIENT: (E,R# {s! t}) if s>t

(E.R)

DEDUCE;: (E#{s$ t},R) ifs%ru! gt
(E# {s$ s},R)

DELETE: (E,R)
(E# {s$ t},R)

simpLIFY:  (E# {u$ t},R) if s! zu
(E,R#{s! t})

coMPOSE: (E,R#{s! u}) ift! pu
(E,R#{s! t})

coLLAPSE: (E#{v$ t},R) ifs!I” v
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Modibed Orient Rule

» Tentative change tarient rule precondition:

(EVis=thR) <«— Original
ORIENT: (E,RU{s —t}) if s >1
Modibed

(E U {s=t},R)

orient : (E,RU{s—t}) if RU {s — t} terminates
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Multiple Orders

3£ Equivalentdrmulations?
3 Compatible oder = termination.
£ Termination = compatible oder exists.

3£ No: could be adifferent order for each
application of orient rule

£ Completion with nultiple ordersnot
correct Dcounterexamples by Sattler-Klein.
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RePning Qders

£ Obs:if intermediate ewriting systems
terminate anddrm anincreasing chain,
an inceasing chain of compatibledsrs
exists.

3£ The one bnal oder of the chain is
compatible withall intermediate
systems.
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Constraint Systems

3£ Remawing edundant rules impdant for
performance though.

2 Fix:use aconstraint rewriting systemc.

1. Intermediate constraint systemarin
Increasing chain.

2. C terminates= R terminates.

3 Cis like R, but rules ae only adled.
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ModibPed Completion

£ Completion with termination checking:

(E#{s$ t},R,C)

orient : (E,R#{s% t},C#{s% t})
(E,R,C)
deduce: (E#{s$ t},R,C)
(E#{s$ s},R,C)
del ete : (E,R,C)

(E#{s$ t},R,(C)
simplify :  (E#{u$ t},R,C)
(E,R#{s% t},(C)
compose: (E,R# {s% u},C)
(E,R#{s% },C)
colla pse: (E#{v$ t},R,C)

it C# {s % t} terminates

ifS&Ru%Rt

ifS%RU
ift%Ru

. |
if s%p v
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Completion Seah

3£ What if an identity can be oriented in eithe
direction?

A st try both ways Bsearch for a
convergent completion.

2 Succeeds if seetn is fair (eg.breadth-prst).
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Implementation

¥Completlon with termination checking
iImplementedSlothrop.

¥~7< line Ocaml pogram,ntegrates with
AProVE.

£ Applications of orient rule prceded with
calls toAProVE to \erify termination of
constraint system.
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Slothrop® Completions

£ Slothiop automaticayl Pnds completion®f
small theories (grups.etc.) and some large
theories (> 20 eqQs).

£ First automatic completion of theory
of two commuting goup endomorphisms
(CGR).

£ Time:~6s goups,~1hr CGE.
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Conclusion

£ Details in tech eport WUCSE-2006-45.
£ Slothiop available online atl.csewustl.edu

3£ Thanks toAProVE teamdr help with
Integration.
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