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(EU{s~t},R) (E,R)

(E,RU{s = t}) (E,RU{s — u})
simplify (EUu{s=~t},R) . collapse (E,RU{s—>t}) .
ED cocovn ., CEE crucon s,

choose

delete orient

@ compose

e simplify

deduce collapse
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[r] reflexivity

t~t "
[a] application
lo =~ ro
[s] symmetry st
t~s
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Preliminaries: Equational Logic

[
s u
Example

E = {ff ~f, gef ~ g}
E b fgf ~ fgg

[r] reflexivity
|

[a] application

ffaefor
e ~—[c] o
[t]

[C geff ~ gf . [C] . .
[s] fgeff ~ fgf fgeff ~ fggf fgef ~ fgg &
fgeff ~ fgg 1

fgf ~ fggff

fgf =~ fgg
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Recording Completion

T
(Eu{m:s~t},RRHU{m:s & u5t})
e .
(ERU{ s—t}LH) ifs>t
(EU{I‘:S%t},R,HU{I’ZSCflLIOkzt}) fr>s
(E,RU{i:t— s} HU{i:t(d2)  u(dy)ts})
(Eu{i:s=~t},RH) sy

(EU{m:uAt}, RRHU{m:ud st}

delete (Eu{i:s~s},R,HU{i:so1 voys})
(E7 R7 H)

(E;RU{i:s— t},H) i

(E,RU{m:s—)u},HU{m:s—i>ti>u})

collapse (E,RU{i:s—t},H) sy,

(EU{m:umt},RHU{m: ud st}
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Implementation

KBCV 1.0

~4100 LOC
~1700 LOC ~4600 LOC
e Indices e Enhanced automatic completion
e Recording completion e Equational logic proofs
e Performance optimization o Certifiable output

KBCV MAXCOMP MKBTT  Slothrop

completed 86 86 81 71
LS94_P1 v
SK90_3.26 v

Table: Experimental results on 115 systems.
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o Study-therelationshipsbetween-the-two-methods: v/
o Implement the results intoan existing tool. v/
e Possible extensions:

e Short proof trees. ~
e Proof trees for E where completion fails. ~
e Disproofs. ~

Completion ‘ Ers~t ‘

successful yes v
successful no v
not successful yes ~
not successful no X



REE

Assignment: Automatic proofs in equational logic.

Basics: Completion and equational logic.

Recording completion.

Implementation in KBCV.

e Demo.

Current state.
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The talk is complete now!!!
Thank you for your attention!
Any questions?



