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In general, any affirmative validity checking procedure by Herbrand’s method consists of the

following steps.

Firstly, the procedure constructs a certain open. formula A(X,, --

, X.) called the matrix of a

given folmula A, and next, it searches a positive integer m and terms =, **, Zin, ***, Zmi, ***, Tmn Such

that A(Tu, Y Tm) VeV A(Tmly
if A is valid.

, Tma) is a tautology. Then the procedure terminates if and only

In this paper, such a validity checking procedure is implemented by using the matrix 4 (X, -,
X,) obtained from the adjoint formula A <X;, -, X.> of A, through a certain substitution process,
where the adjoint formula A<X,, ‘-, X,> is a certain scheme obtained from A by adding certain

term-form indeces at all the quantifiers in A.

Then, such a usage of the adjoint formula of A, makes able to connect an LK-proof drawing

algorithm to the above validity checking procedure.

In our impementation, a unification algorithm is also presented as a method for obtaining the

general solution for any system of schema-equations :
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&F G=1, -, p ¥ F=f(X,, ~, X)L
AT, & Ry, BICKRD L ITERT 5 fi3HL B%ED
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% (B¥ X, -, Xa% unbound i2d2) RTH 3,
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BEbickn7uo—Fr—F (Fig. 1) itk V&HAINS,

o

|ObLa:’m the adjoint formula 11<X1, ©5Xp> of AL ‘
|
Let X(Xw"'!xn) denote sb(f«<x1,»--,xn>), that is,

the extended matrix of A.

(¥)
/ Search such terms T, ,*"*,Tp, that
°
PRI TACEE VAT s s Ton)
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A
\

not found found
4m<——m+l L._l A is valid.

Fig. 1 An affirmative procedure CHK for check-
ing the validities of formulas.
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element C, in all the partitions {C,,---,Cg(y)} of I+

Pr'k!.” be the v-th

(1) Unification l
Find such a solution Xij=TiJsH(A)(i=1,- cempj=l, e >
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Fig. 2 An implementaion of the procedure CHK.
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AN LT NALTY XL OBEEMKRTTL
Lk b,

(1), QDTN X LDBARBREHZOWTR)D F—
ol —DRIEDBKRILIZEBTH S, DT 2
unification algorithm & L Ci3ka & 5 % schema-equ-
ations N (Fig. 3) oTE 252 Ltk 5,

3 ¥ 31 Schema-equations ® #& 3% & L T & unifi-
cation algorithm.

—fgic, FEHRERNEN = (R, -, B} O

Unification algorithm

[Py= sty Py= <+ .given equations.(Py,Q, are primitive
N [2,=Q,," *, Py=@yl & q 1o 9K rimitave,
S :[J.-« null stack.
13 (#1)
e there Pi(1s- .00 Pi(T1,---s1) forms in Ro7\ yes | Rel]
( tiejy > A tE )T sl
RO Ry:[Pyg (0, O1k,)=Fa, (Tiis e oaTik,) inconsistent
- | R
(#2) PdM(UM"'"GMKM)=PdM(‘Ml""'MkM) 13 Se:[].
Rgeadjustlo,, =1, 9k Tk Rj.-transient equation
................... L stack
G = Th st " 5 Opp =T, 7; Sg=] | S;--solution stack.
MM MkM MkM T J

* adjust(R) means the following operation:
7 (1. ¥nile R has the same elements, elase one of them.
el {2‘ Elase every t=t1 form element from R.
3. Exchange every o=x form(|o[>1) in R for x=o.

— — TeI—

i K 1 7‘\ -

Ry=0]2 SJ.[?eneral solution -’0{11 =P.(*J.,-"sx1|p )

"5/ R,=[1-+ null H )

no J xy =F.(x cex )
[Ee car(f;) ] R Iro,

: Xy, -,xy_ do not appear in right side.
B — 1, in

(Case 1) E: Xi= O form.
S xy Iy form (0 ixy)——————

E: xj=c’ form (g :cY)

.3. E: xj=fy(0,,-+,0,) form

(1313 doed’not Bppear in Gyyrn O
1.3.2. xj appears 1n 0, ,0p.——>—

i
(Case 2) E: f3(0,,-+,0p)=f5(1,, -,7,) form. | ———————inconsistent
2.1. izj |

1y [1=R
1 cds8
(#19
adjust (append [(o0,=7,,++,0p=1g); cdr(Ry)1)= Ry
552 55n

Fig. 3 A unification algorithm as a method for
P=Q, -,

cdr(Ry) (31)= Ry |
append[ (x;=0)35;(31)]

2 Sye1

2.2, 1=

solving schema-equations

Py=Cn.

BbhaE#H% X, -, Xuk$2, TD1205EIC, =

{Py, =, P}, =y {Pu, =, Puat} DEMTE
Db F R BRI X ¢ 5 B L —REILRA 6= F--
MEkHBZ LT

Pllz'":PIk,) e, R"lzn':Prk,

% % schema-equation O X, =z, -+, Xu=mZRD
B52rTHb, Fig. 313> 57N XLD1 2TH
%,

£, bL By=PyH plo, = ow) =pilm, = )
(RED LB TH T WRBIIHFEL v (EL po, B
3R L B RERLT) Fig. 3(#1),

L L, $XTH Py=Pid pulay, =, om) =pu(m, =,
D EEIR, o1=7, ', On= T D & ) HENEFIC
Bt zErARERNIcEEINS, +Fig. 3(#2).

ZENHERRE R A L L schema-equation & L
TORSEFICE N BIASWEHEOHERNEE N ICH
LTI % b, ZOEBNT NI XLIZHESL
1RFRRADERE L ELOOFRTIIR D Z LK 5,

El% unknown & L THZEH X, -, XuN&E X T &
12, HERBROFL L 1XF2RL UHEETLITFMREL
ERITIZ L2 B, 2L TGEF fi (0, -, om) =fi(m,
L ) DE Y A FERIBRLNARE L bV ED)
FiCiI—Bo unknow X, -, X 2Mo—8FD
unknown * ZHLIETELEND Z Lok b, HIH, FE
BEROLTHERLR
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Xi,=F1 (X G X_]lp,)
{ : -+-Fig. 3(#3)
X .=F (X 4, = Xip)
ICRTEN, BWOFERRROEYL R UBE )BT
H b,

4, FROERBEILE U BER

(L)FERBCL2FLUMRATFREIIN AONENESY
DHFENTRTCEENERLLS ATV TR EICEY
TNTNZXLOREFTL T, ZDHD 120D
BEXLT 55470 N-EEL2BWLZEHTHERT
Hbd, BlILT= (P, -, B} LT, Z0BLH5
WwWaE C = (B, -, B}y i2(07 ., 0)%3% Nt
HEMHEEE, BLMH>V2E Cam= {{R}, -, {RF}}
Wix(o, 1, -, N-1)7% 5 N-#EKEEEE 5,

—f% iz N-#E# (no, i, , Byo) ISl BOBET 3
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n= 0, (0 <i§N—1—>((’I)iI?x. n)+12n)).
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(L LISP%Hic kY245 N2 T —2 & L TR
SEEIE, AT REDDLLHD "+ 17 O
L MEY) DR PICEROBR TR T 20ICET
LRI MBS OAIICARE L HEL 52 5.5 T,
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(2) Bie7ra) a0 iR—RicT~NToHr={P,
©, BOns 8RRk BB, 58 C,IconT
(1) C, &7 7 ANDEHHRBREH—LTIRALHFLET

EhhbsT, ONETIRBER P —toy—t7
LR nBAICIE, i3 C & D rvaihicon T, it
BT2RBRI b—ber—LNBlniy, Zank
I % C.h NPT RTOFEU DV THORIEIZ A X
TTEIEHTETHE, ONWFNDTLITY) Xk
ZDEHIBHTLII LICE VRS LERELYI DS
ERTTIIXM(LIICL RT3,

(3) —FOoMBEcEL T, NEoHSE C,

, CoyPBERICIT HHEIZE 2 ICHNT: "RIET /LT
Y ZLM&R2)” 2 FNEFNP, -, Py T, 5
8] C G 2REE P I3 £ DM E C L icx T 58K
FEP S CHILICEITTRE T H B, £ 2 T 5 H D HC
MBBEEY L OHHE L AT A AL, THLORIET
QLR P, -, PpZ W { D HEHTREI S 2

ok, BB 2HEDL ZEXHEKREL S, ZnEH
% (RED) P AT LADERLEREL T4 & &, HH
CORZZX Y7L ) 2FBELOBE»S, FDLHIC
SEHFITRB N7 2R T 20058 L 2 54,
SOMELEL %,
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