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Application and Evaluation of General-Purpose
Reasoning Assistant System EUODHILOS

Hajime Sawamura,! Tosuiro MiNamit and Taxesur OnTanif

We have developed a general-purpose reasoning assistant system EUODHILOS that
allows a user to define his or her own logical system relevant for the intended problem
domain and to reason about it. This has three basic features: (1) an expressive and
tractable framework for representing a logic, (2) a powerful and flexible proof con-
struction facility, and (3) a visual reasoning-oriented human-computer interface for ease
of use. In the paper, some unique functions of EUODHILOS are briefly described. Then,
an evaluation of EUODHILOS based on experiences of its use is provided, showing the
logic representation methods and proof methods in the defined logics. In doing so, we
take up various kinds of logics which have been devised or used in computer science,
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artificial intelligence and so on.
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DHILOS Oo#HEA TRBICEBRING. —RA/ED

Mo T, BIA IS ERERER, TTRERIN

foEYEREICkO X5 “,” 83 % Thinning ©

HAABINT B EICE>TELNB®.

XEFA=>X; Y}IA.

o, CoLkHE “;” OfEiZ EUODHILOS
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EUODHILOS Iz & 32— EOEHIL, KXo

EN2EED L LAY, ERMICE LK ERALX

ARHEDBLENTED. TONIGEHRRDO X572
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X; BFAA~A=>X]|—~B

(Reductio ad absurdum),
b 3y. (gly)-> v x. g(x)) (Baffling formula),
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RIOFEIARA MR 1 I 5).
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WREN S DHMAESDEIC K BEITHEEBNIEHRR £ 4

NVEERICHEAT 5 C & TE, EUODHILOS Dk
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(Permutation),
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(3) HP->(P->Q))->(P->Q) (Contraction),

(4) FP->P (Self-implication).
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QL UDONL%E
self
~{3y. ~A W) I~ (3y. ~Adw))
———ee (SRS L2 {} )
truei~(3y.~Ay) )i~ (3y.~Aly))
CP(})
trues~(3y. ~A(yY) ) =>~ (3y.~Aly))
solf (SR8{})
~A(a):~A(a) true; ~A(a) I~ (Fy. ~A(Y) ) =>~(y.~AY))

(EI () (SRS_1(}) self
~A(a):y.~A(y) ~Aa):~(3y. ~R(Y))=>~(3y. ~A(y)) ~(3Y.~A(Y) I~ 3y, ~Aly))
B ———— L 11 P) (MOP{})
~Aa) i~ (3y.~A(Y) ) 2 By AR () ~Ra) i~ (By.~AlYI )~ (Y. ~Aly))
s CSRT {} ) {SR7{; }
~(3y. AR ) Y. ~AY) ~(3y.~A(Y) ) ;~A(a) i~ (Iy. ~A(y))

&I(})
~ (3. ~AY)) i ~AcR)  ~ (Fy. ~AlY) ) ~A(R) 2 Y. ~AlY) a~(3y. ~AlY))
{SR3_1{})
~ {3y ~ALYI ) ~ALR) : By ~A Y ) I~ (Y. ~ALY))
- (RAA{})
~ (3.~ i (~Aa))
(DNEL})
~(3y.~A(y)):A(a)
UI{})
~{3y. ~A(Y)): Yy, AlY)

{SR8{}) ) 1
~ (3. ~ACY) i X: by, AlY)
e e (SR {} ) (SR9 (1}
X;~(3y.~A{Y) )1 by. Aly) X~ (. ~AY) )i~ (Y. AlY)

(3I{1)
X;~(3¢.~ﬂ(u)),x;~(39.~0(9)):W-Q(u)l~(w.a(u))
(SR3.1(1})
Xy~ (3. ~A(Y) )i Yy ACY) &~ (By. AY))
rnm“) b}
Xinl~(3y.~R(W))
(ONE{1})

Self-implication DIEHHHELNE. ThEDOEHT

BFEnTh#EETF, C B, W, 1icKiEd 3 Tag ©

A7 Y —virTid, R, ® Hilbert #MOAERA® D
PADD/A#E : Permutation, Prefixing, Contraction,

relevance.logic.R.

HEET_OF .THOUGHT : relevance_logic_Rimp

AHRA e h T h—Efbh T 3.

SHEET_OF_THOUGHT :relevance_logic.!

—reeee (=512 () )
(P=>(Q->R))=>(Q->(P->R))

wrormaTIoN  H{ U D085 v {00
SOFT.KEYBOARD FE
SYNTAX F i 2 5 6
(1 [a=>P-»(Q->R)]  [ex>P] {o=>(R->P)] [e=>R]
INFERENCELRWE H 7 " "7 (e1,2)) 3 4 (->E{5,61)
REWRITING.RULE [ azcx>Q->R (be>Q) 3 Cam>(P->Q)1 becu>p
AX]OM 2 ->E{1,2,3)) 3 (=>E{4,5,6))
= (azxc)abx>R o ax(bsc)=>Q
PROVER - «(Tag.rule_G{1,2,3}) & (Tag.rule.8{4,5,6})
DERIVED.RU 2 (asb)scx>R & (axb)sca>Q
IVED_RULE 5 (->1144,3}) 2 ¢=>11{4,5})
THEOREM - axbe>P~>R = asbe>R->Q
PROOF 2 (->11{1}) = (~>11{4})
&% EXIT #% 2 ax>Q-> (P=>R) 2 ax> (R->P) => (R->Q)

S S € 1 $ 2
(P=>Q) =>({ (R=>P) ~> (R->Q))

1B

D OO b

[ax>P->(P->Q)] ([b=>P)
(->E{7,8})
P->Q

8
{b=>P)
(->E{7,8))
(azb)zxb=>Q
«(Tag.rule.w{?7,8))
asbx>Q

RS

{=>11{7})
ax>P=->Q

(~>12(})
(P> (P=>Q))~>(P->Q)

8
[an>P]
Tag.rule.1{8})
a=>pP
—_—(=>12{})
P->P
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