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y ( YZ 1 for som~ K. XYZ E I ) 

A 

Example• cf Relational Tableaux 

2. Relatlonal Tableaux 

U 11 m::,in [ j, ::: 

p t'' o\' 1 d ;;¡; :;,1, t ,,1, !:l ~.J. J. ~::\ v· ·::;e t: d \"~·::;e: 1'· 1 p t i o n • {:j t: :;,1. b '1. (~<:l. u t "'¡ :::\ m <:l.~: 1'' 1 :; ,.. t¡J n (0~ 1'· e 
the first row is ca11ed summary and tne remain1ng rows are ca11ed 

,.,\ n d t h ~;;~ r o ~,,¡ ~;¡ ¡'· e P !'' e: ·:•; e: n \:: t h e t u p l (o·: ::; ¡•· e q u i 1· .. (o·:· e! t o b í!:; 1 n t J·l (0: u. n i v ''::· 1" ~;; '· : 

r. (;I.LPPG~í;in<;J thf.·:r·,:{ 1~:; :,;\ 1''(0:1:::\t: !Ci!"i R Cll'\ th(:,: '!:if::t o·f <":\1). :;,!.1::'.' ¡.!:¡:,Lt:c::; 

whosE instancc is I. Thc coiumns ot a tablea~ corrcspond te -ene 
·,·,\t t 1" : bu te·::; o·f· i~ i 1 .. 1 ,.,,. f 1 Ned p¡·" di'!: l'' " F i 9 ut·" e :l. ~:;h ov.J~:; (":l< ::,;mp J. e~; ('j·f· 1.: ¡·,\. .... 

bleaux. wtth thcir corrcspo~dtnD sct cxpressions. 
Th e ·f ¡ ¡· .. ·::; t t 1¡ .• 1o ·::: )<<:tmP 'J. f!.i'1:1 e or: ~··· t~: ~;;p 011 d t (l t·" e 'J. <:•. 'C 1 cin ::; e: n ~:: m:;,l. t 1:\. 1-'1!:~ 

¡·,, n d El C , ... e: )''· P ·e;;' e t ¡ '·./ (;· 1 \·.1 , :,·:t n d t h ((: t h í 1'' ci '(: ,;;) t h 0:· n l:-.. t u v· :;,1, 1 .. i u 1 n o f r-:-1 i:i ;:,-.. n d 
E~ e" I l'i t h fl (~; )··; ~::\.1\lP '1·::·:" H y y y ::;;;: :::1.1'" ~:·: :;;:;;\, ¡ d tu \;) (·:: e! t ·;;; t 1 n (;¡ I.J. ¡ ~:;h (::el V {:1.!" 1 <:• .... 

h 1 •::.; );; -.. tl r::: e ::; •. u~¡~ (;: t h e:: '·:l <:1. p p o::·: ;;;._ ,... i n ~: 'n e 1:: :::l. ,. · q r:.:· t '!. : <;;. t ¡;¡ f i: h ~:: e u 1· · :" e·:: ·::; ¡:' o n d ·, ¡··: ··:.i 

~:;e~ t e~>~ P ~"~ t:t~ ~:~ ·::~ 1 en ~:~ 'J t.\J n ( 1 (·:~ v ffl. ~:':\ n el v~ ~-:.,. v· G·~ ~:l.:;'{~ 1 d t: (] D :.::: n o n c1 ¡ m t i n ·q u. ~ ·::~ h C·:· d 
variables. becausc tncw appcar onl~ on tne right sida of the bar. 
Con·;:;t;;;,\nl::·::; :;,u·\d b'J.r:~nk );;qmbol~!l c·i:l.n <:l.)s;u :::\PPc·::,l.r· in <i\ tz,~.b·:.c:::.u ... 

·r ( I) 1 ·:;;. :t:\ 1'' t:: 1 c1.t.: i tln d r.~:f in 0:d on t he·: :;,~, 1:: 1'· i nu \: l!·:l!; >'Jh r.:ll:;o::·: e o ll..!fl'li"' ·::; 1 n 

the summary are non-blanks. and is defined as 

r:'-l '...' r:1. 1 l.A ,.,l. t i o n 'U" 'i:\ s: ::; ·De: i :;,¡ x: *2 ~:; 1,1J i i;: h <ó: ,.,\eh ~::. q m b (J 'l o ·f.' T ,.,,. e o n ::; t <:\ n ';: e: " ¡::·u, ... 
a 1· .. el 1,\! w 1 ._. V( w e ;. i ~:; t h \·:: t u. p ). e:> o D t :,;¡ ! n (·;:· ct 1:l t,,l \:> u. b ·E:. t i \: u t í , .... ·:;.i 
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l i ) .,.( e: ) ""e: f o¡·" e',/ e¡·· • .. ¡ e tl n m t: :.\\ n t: e: :;,1, P P i:~ ·¡,\ , ... 1 n r.:¡ r, n w 1 .. 

3. Cla1.1se Form 

Clause form t6J is a ncrmalized rePresenta\:: 1on of lo01Cal 
f o¡··¡y¡u 'j, ::~(~:.. In q ¡;:n €/t·" ~:l. 'J. ,. <:\n l,,l P r· ed ¡ e:<:\ t 0: Ca 1 e: I.J.'J.u!!! + (:ll''l'l11,.1. 'i ''' e: <:l.n 1:; ''-! t'' ~~ .... 

P r· e st:: n te:;:¡ b ~:-J :;,\ e eH·, ,JI.l!'l e t i on c>f e 1 <\l. l.! ·:!H:: ':i> ~ ~.¡ h ,::-: , .• ~~ ~:~ <H: h e 'i. :,:1.1.1 $!;; e <::Hl t ,,~. i n ::; 
only the disjunc:tion of literals. The fcl1owing trans~ormat 1ons 
are necessary to translate a formula to its clause fc~m repr2sen 
t :t~\t i Dn n 

:;,~,) the 1¡:,•1 imln<:\t lcln of imP·l ¡c;;;¡1:: ion !iii(.=.•n·::;, ,.··.¡:"p'l:,;\c:in::;J 

tutVf/J by {i 
1\1 ( fl} •. & ,m> by IU$/tt. ~~~~~~~~ 
IV( 9J ~. ~lit¡) by "'9s. & Nf/Jm 

I\IIJ.Xf$ by 3~<1V~ 
1\13Hfb by l,;ol~{Nfj 

e) tht:~ t''I!Hn!l.mtn9 (;¡.¡: .,,,.,.,,,.!<:l.l;)'.t~::'::;, -:~uc:i·¡ th<':\t: nc1 t~sc¡ quw.rd:ifi~:;v·::; <:\pp'J.q 
t o V el.!" i <:\b 'l ~::·l:; I;J i t h ¡ d t:~n t ¡e: <i,.l n ;;;~.m(¡;~:; 

d;t t:tl!7: el inlin:::\t ít>rl c:f (~';::¡·;:;t(;.;ni:: 1<:\l q~.!\;l.l"1t iffl!.~f~s;, tl'11"CJI . .t9h i::!·tf:-; intr·c¡ .... 
cluc:t icH\ e>+' !:)ko1(+:m fu,rH::t lon·;:;., TJ·p·::~ id(i:'<':\ i·::; t:o r~¡:dac~: th0; tlC:C:I.H" .. 

renc:e e+' existent¡ally quantifi¿d variables by functions that re· 
Pt'·r:.·:~:;(;~nt €·:1em~nt.:·::;. in f.:h,;;: d(;)ll)i\i.in clf t:h0: Clt''!t:~in<:l.'l v:::\l''i:¡:\ble!:; .. Thc-::s•:::· 
funct ions take as arsuments the unlversally quant !fied varlaoles 
whtli:;e scop~;:·~¡ 1"*::<:\t:h th•'!2 r,:;·;{Í'::>t~:~nt l=i:\l ctuant 1·Fi~~r·1:; b~~in·:.:¡ t·"<:,:tno··.··::.·:d .. 

f~ ) t. h ~1 e: o n "' 0: r· ¡¡; i o n t.: el P 1'' ~u\ ~~: l·( n cw m <:l. 'J. .¡: cw 111 " !-'1 ·f-' <:l 1'' m I.L ·l a i ':!1 i n P r· ''" n e ; ; 
normal form if and cnlw lf it has the fcrm cf a list cf quant i­
flers follcwed by a quantifier free formula (called t:he rna~r\x). 

At this stase. there can ce only universal quantlflers and 
can be slmpl~ moved te the front of the fermula, foliowin9 

l::he'.,.l 

(J..lH !d .. > & ~tlll llll J.lH ( s#11. & 91.> 
<:tnd 

('-il< 0 .. > ti ~~a "" J.lx<tS .. 11114> 

i+' )o( i ~¡¡ 1'1\:Jt f 1'' if~ e- in ¡J;J!t .. 

~) the conversicn of the matr~x to ccn~unct 1ve normal fcrm.. A 
formula is ln conjunctiVe"normal form when it is formed oy a con­
Junc:ticn cf clauses. This can be done by replaclng 

by 

e¡ ) t: h f!: (~~ 1 i !'tl j n a t i tl 11 t;l .¡.' Un i V r;::: t·" ·¡;¡ {:\ 'l q U.:::\ 1"1 t i f i ~;: 1'' ;;; .. (·\ 1 1 
maining at thiS mtage are universall4 quantified. 
the variables tn the matrix remain se, we caM drcp 

v:::u" i ;::\b 1 <i: m ,,. e .... 
As~¡;1.1111 in 9 t n :~"· t 
t t·\ ~:: 1.'. n i v ftt'' ::; :::\ 'J. 
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fn 1 ·:; 

J.l' r.:.: J. e+· ··:. t¡.J i t: l"t ::,\ f i n i i: \\·: m •:d: ¡;¡ ·r: e ·¡ ::,u.!.·:::. 1,;: ~:; ,.. w h t 1.:: h 'i:U·" 1,:: d : '" . 1 t.J. n e: ·e i en ::; i n 
t h ':: n 1 :;,1_ t: 1.. ' >1. ,,. (·: ·•:; u. 1 t i n ·::.• .¡.<· !'' o m ·;;;_ t ,;;¡· p 9 " 

i. .. Et (~ 

f o/"' t 1· .. '''·n ·::; 1 :;,l. t i n ·:;.1 :I:~ 

b~ a quErV cf ~he 
q r.,¡ ~:~ 1"' t .. J 

·i·' cw m 

T :;,\ 1<. i n ·:.:¡ (~ '''- 1::- <:\ h '1..1 P o t h (·'2 t i e:: ::,~ 1 r· 0:-: '1 ;,¡ e i o n e: C:l n t: :;;t. i n i n !.:¡ 
tiJpJ¡;~~;; f'o¡··minq thcc· ;,1.n·¡:;~·J~:!t'· t(:J ,.,\ qu.!·:·:I''H Q 1n tn~:: 

e :::•. n \ii ::,t ;._.¡ t: h ''\ t 

~~ ,, • m Vve4 e.; D"' 
V~ r•••• Vn) -) &Ctav••••tn) 

:::\1 'J. .(':\.1'1 e: 
fOI''llliit.'c 

Translatins fo~mula i intc clausE fcrm. as 
h ~). \/ (:.·~ t:\ -~n (~:· t C) f e .. J ::·:\ ~.J. ~:; {::-~ ·;:~ ~:J f t -h ~-:~ f t) 1··· I.Y1 

: n el i e: ·;;1. i:: ~~:· d 

l ~S ~·;·1. p (1 ·::~ m ¡ b 1 H (c·:lr,pt.:~,.l dí ~;¡ju.nc:t i tJn of 1 i tc~~~· .. ::,\1\ii, 
::·:·~ 1 "j_ '.../ ::·:t~ ¡·" i ::·~r. !:!- 'J. 1::~ ·¡;~ in each c~ause are un1versal'J.y 

o\! e 1·.. t h ,;-:~ ¡ ¡-· ¡·· E·:··::; p t::: e t i \' ,;-:~ d cJ m::,\ i n ·;:: •• 

4. ause FaFm and Relatianal Tableaux 

i;,J ~:::· n o 1,~,1 \U- h u lA! e: n (': e C) n n ~:-:·e l:: 1 q n l:;t <::: x: w €·: t0: n e 1 ,.,\ u. :!> ,;-:-: 

1 :;¡ 

Ul": I \.J 

t, 
Cil..lZ:\!'l~: 

i}.Jr::-:·. 

( l , 
' .!. ) 

¡ ~::. {:\ 

l ·(: \ Ct:! 

t.: ion :,;,, 1 \ d t h 0: t: h •::-:· •CJ 1'' , ,.1 u f t :;:\ i:l '.\ r::c :,:\ 1.1 : r -~:· t:l ,,. 1'' e;-: 'l ,.,1, i: i ¡;¡ n :~\ J. d ::,\ t ::,-,_ u ... ~. ::; e m .. 
To reP~escnt taoleaux wc usE a very SIMP'i.e 

:;,1. ·;¡;. ~: :·1 ( .. ,: '·/ i t'· t u ;;,l. ·;, 1'' e 1 z,\ i:: i ~:1 n e o n 'e ''' i n i n ¡;¡ :,:1. 1 l , <:\ n d o n 'i 1_.1 

¡¡•, c-:t: n el d .. T '.':\ 1<: i 1·1 i;l (\! 
t n e ';: u p 'J. 1 .. :: ':ll i n t: h (·;: 

mnswe~ fcr a query &, we can wr1te a clause 

·f 1·.. ::,1, t ;;,1.1:l 1 €nlii.A >N i t: h ·::; u m 1\H:l.l'" ).:1 <Ul c1 n t'' D VJ ~:; .. T h i ~:; e ;-,u·¡ b e ""e-:: 1 .. 1 f t :;,l. b ·J. -:::· 

fr· .. om th~:: d•: .. :fin\tlDn'::'. ·'i·'o¡·· tr:Üllf!:<:\U.l·c .. 1'-lcJtic<·:: th<,1.t: ¡;.::: .. l.cn t(·2!'·m 1n the 
J.itc;:ra'l 
((·: 1 ~::: m (·:: n t.: ~:; 

n-e:c!.. In 
:::: ::: •. t t;:: t h *': 
n) 7:\ t"· ~·J ~ 

·e 1 ::~\ 1J. ~~:. r.::: 

in Q rnust have a spectfied dom~in. In a t~blsau. thc 
of the summary have their acrn~¡ns pos1t lonally dete~mt-

t 1') (;; 

h:::;_vc:: 
'::;iJli'l"" 

the 

!:h-:-:-1·' o 1'' ~>:~ p r o e: (é/ (·:· d i n (;! ,. v..1 ~" m u.·::; t 1 n t !'. ~:l d u e~ ~2 ~so m,;:: e Cl n t: ¡.:.; p t: ~" 
b (:> v· t'' o vJ 1 n n m"' t (~: t'' 1 <:i. 1 f t" t:l 1n 

·f (;) 1'' t: '''· .... 
b1e,.,.,.u.~-:: :•:1.nc1 c'i.:,;·,u~;.:;,: m<,\nipu.1;::,.t.íon,, 

i. .. et: 'T' ~­
![ il. }' 
m~l:t~ ..... > 

mnd T. be tableaux. wnosc scts 
('¡ h o lil o 1n o r· P h i ~;;m 

Ci,,;;.:,ó::i. 

s \:J m b o l ~:; :J. t· e 
:::1. m<'oi.P? i nq 



Oefinltion. 

Def'inition. 

Oet'inition. 

Def' 1 n 1 t 1 on-

Theor·em 1. 

- 177 -

·:,\ > i ·(·' e ¡ -:u ''' e •::l n ·m t <:l. n i;: " m ( e ; ""e :: 
l:l ) i f V i ·;t, :<:\ d i í!i t: \ í\(,:IIJ t ¡¡¡j'1(7~d '•ll::l,l" t :,;ü¡'), 0:, t \H;: n !U (V) 1 ¡¡; 

1'::~ i t h t·~~ ,,.. ':';). d 1 ~t~ t: ~ ;·\ q U. i S h ,~.; t~ V:;;\ r· t ::J ::1 'i. ;;::· (J ,... :;;'. :~ C;J '."t ::'.- ~: ·;~. r··r '1.' !.' 

·::. ;. i ¡: w i !;; :[;\ n I:J 1'' C) r,,¡ C) .¡: T.. t h e: 1": m ( w •' i ;;; '!:\ t'' C) IN o·l·' T ~.1ft ,, 

!. .. E·~t T •. :;,1.nd Ta~ t¡t;: t:,:cb'J.(:·~<:\1.¡:: <il.nd 1:¡,·:t m be ,..,, m:;,\p¡:·•n<:J 

from the rcws cf r~ te the rows e{ T~. m 1s ~ con~ 
t ;:,1, in 1'11C n t m<:\P p 1 n ·.::1 t ·'·' :: 

:~\ ) 1 f T .. h a j¡; <:l. el i G t: i n 9 '.A i s h e d · .. • ::"' 1"' t <i\ b 'l e i n e: o J. 1.! m n A o f 
row 1 tncn T. ~as a dlst ingu1sned var1acl~ 
t:r.>n ::;t <"Ml t in co'J.I.ltHn A c¡f r· c:>w m< row 1 > o·i· T~~,~ :; 

ti 1 i · f ·r.. h a< s; <:\ e: e¡ n 1:> t <:l. n t e 1 n e: o 1 1.1 m n A el·/· ,,. o r).J 

TQII has a ccnstant e in row m~row,>: 
C: ) Í f l'' O W lt¡ 1 1\l. n e: ;j O f 'Y' !1. h a V*'~ t r·, (~: S<:\ m~~ 1"1 D n el 1 l;¡ t: i n ... 

guisnca variable in c:clurun A. tnen rows m<row,J 
and m(rowJ) cf T~ nave the mame syrubol 
e f.:llu inn .. 

A subst ttut ion is a possibly 2mpty 
tt • ./V=t. P•••• tr,/Vr,:>Y whr::~!''~~ v, ¡"; 1\\ 

is a tErm. differcnt f:·om v 1 , suc:h 
1'': (:\b J. t::·;;¡ V 1 .. V.J ,, Í =J., :i:\I''G: t'h(;·: ~¡;:i:\n1f:~ .• 

·::.0:·t o+ t h(,;' 
.v :"\ 1'' 1 <:l. b 1 ~·: <:\ n e: 
t.:h<:~.t.: no t~lJD 

.f 01'' ll1 

t, 
V<\\."" 

L(~:t G tH:~ ::,1, ~su.i:J'::;t 1i::ut: icln <:\nd 'i(·::t E l:H2 <H\ f~)<F!!"(·?:~;l;;ion .. 

Ti"ir::~ i n'::lt.:;.:1.nt i.<:~.t i un Clf E (tJI" i n·::;t:anc(:,:. cl·f' E) l:l\-1 G i <:; 

d (':: n <J t E: d G • E ;;~ n d 1 ·::; t h ~:: r;;: l ( p 1'· (:,: s 1:; i 1:> n E r;.¡ h ~:~ 1" f:: 1:'!: :::\e h o e .... 

currence cf the symbo1 v. has been replacec by its 
e o 1"' v· e ;;; P o n el ¡ n ~;! t , i n G ., 

A clause e, subsumes another clause e~ 
if there is a suost ttuticn G such that 
e~ is sald t.:c be subsumed DY C~. 

1·~ g_ T~. (T:,~., i:¡ (~clnt<i•.in*::d in T~:J if <:l.nd 
def1ne the same target relat1cn and have 
m:o\PPil'lSi m from T •. t::) r~ .. Pri~)V~~d in C:i.:i .. 

Í f <!\t'ld Cll'll1.J 

G. C,. C e;o~ .. 

on J.•>;~ ¡ .¡:· t h ~:~ '··! 

The definit:lons abcve ln~roduce sorne necessary ccncerts we 
!J. S<¡: <:í.h e:::\d .. T i·H:,: e: E~n t: ,,. <:\ 1 ¡ d(ll<:\ i'i .. ;u· ~: i ·::¡ te¡ .¡: i n d <:\ e (:ln t :::1. i n m<':~n t m <:\P .... 
pina between the twc tableaux in order to verify thelr ccntatn­
ment. Let r, and T~ b~ tableaux. We must preve that Ta ~ T~ 
with m lf and onlY lf there ex!st~ a sucst itut!cn G such that 
G.C~ ~e~. where e~ ande~ are the clauses corresponding te T~ 
<Hld Ta [''0:r:;¡:)(-;:(::t 1\.'~::lhJ .. f-l:ec:aJ.1 f.:h<:d: if G.c .. t; e~. then l,\1(~: ~:i<fl,l.l t.:IH\t 
e,. ~:>ubsl.!tllt::S e~ .. In t1t:h0:t~ W(;)I''C•::¡, i·f' t:h0: cJ.<:\1.!.':;;(:):·::; c ... \:'J.nd e~ Ql:lt;':\l'." 

ned frcm tableaux r,. Ta~ respect jvelly, admif.: a subst itut Ion G 
such that G.C~ g e~ cr G.c. ~e~. t~en we can infer the ex1stencc 
of a containment maPplng between the ccrresPcnain¡ tableaux. 
T h ,.,, t: i s , ~;¡ (ó~ e a\ n t: (:~ ~" t: t: h (~: e: ('j n 1:: <R i n m t:: n ·r.: Cl + t: <:\ !J 1 ('~ :,:1. u. J< 1.1 :;; i n 9 t i'1 e i 1'' e: e> 1~ .... 
r·es~'>cnding c1:ai.J.':;;*~ ·fo¡··m l'·~pr·~:sr;:cnt:~l.ti(:>n.· In dclín9 t:hi~:>, w~· :;:\l'·r::: in 
f:a.ct t;.;.;:::;t Íl"liiJ th(i1 cont<ltinn\((~l'\t e;:-,.¡:· 1:;1;.,rr:• ,..·,::·:1;·:'.'': !()1",'[:1.1 ''.·~::r''c•::·'::;~¡:,•,-:·¡n·::;. '~'h(·:·~ 

equivalence of tableaux lm dec1ded frcm tneir ~onta1nment. T~ ~ 

Ta if and only if' T~ 'Tm and Tm ~ T~. Slmilarly, T~ ~ T~ if and 
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L.!!I\\Ml!i." ¡::· Cl ,... (·:!:;;~e:: l"r h Of(¡ Cll't'l u 1" ¡:¡ h 1 ·¡:¡ 1\\ m ffi. .. •• > i:: ["¡ •:::: 1'" r"(' e J< i ~:; t ~;:. 

1 en t ·b r.1. 'r:l·:·,: i:: 1 t: 1.:.1:: l o n t~ , ¡:¡ 1..1. r::: h ~: h :;,l. t (;) "1::: ~. m. E"'~ .. 

P H U C• ¡::· " (\e e o r· d 1 n ¡:¡ c\l i t h t h ,;~ ·:t; ,,., m l:l e lm i n E~. , w t·: e '''· n :::\ 'J. IAJ :;,¡ \J :::. n u 1 J. .::: G ''" \:> 
fu'!. 1 or¡.J·::; :: 

':':'!. ) ! i e: 1 ¡¡; :::\ e: ~:> /"¡ ji) t (\\ n t ., t h ¡:.:· n m ( ¡:; ) m: e " :::\1"1 d no 

b ) 
for e appcBrs ln G; 
if V¡ i~; :¡,¡ 

P ::,\ i ¡·" v JJ /v 
d :, ",:; t 1 t'l •:;.tu. ' ·::;.l'l t": d 
¡ 1;; in e~ 

¡ f V ¡ 1 ·r:; <l\ d j f:S t: t fl r,:,l U '· ·:;¡ h 0: ti '</ <ir. i'' i l'i'. b l \·~' ::,1. n el 
can bs distlnguished. nond1stinguished 
t h t:: P :;,\ i ,... t i "; t n G • 

m ( v , > ·.:::v .1 , 

m ( v, ) "''t , J}.J n ·~·:·; t·" ~::·:· t 
:::: ;)¡"¡·::¡X: :;,1, i'\ t ' 

L. ffi: t ·r f.l~ ::":\ n ·cj ~r ;N! b (7:• t /i{l, b '1 f~· 1.~·1, tl >t. l).) h t) -;::. t:~· e:: o t"'' j'' ¡;~· ~!} p o n d i n .:;¡ 

fcrms are eL mnd c. r·espcct ivcly. Ta e T~ l f ~;1.ri Cl 

only if thcrs cx•sts G much that eL mubsumcs e~, vi~. 

t3~Cli. ~ C¡¡,~" 

I ·r:· ci 1 1"' r:·:~ e ·;:: i o r·~ .. 
~::~u P P o ·::·d·:·:· G (~·~ ~< 1 ·:;:. t ·:::. 11 ·r :·': ~:·:~ r1 "f ~ e; 1' ~. ¡~ 
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i ·f T ~. ::,, n e; T !!;\<! h ~~ '•/ ,;.;.; t 1·1 ~:; lii :;:, )l"l r:-:: t :;;, ;" ·:.:.1 e! ':: 1·· (!: .1 :;:., t 1 o n 
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t: h j•" ,;;¡u.,(_:) h (3 " 

·::; e n (·'!: in :o'r. ., 
in Q u+ 
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On 'J.; .. ¡ i _,:" 
n u. p p o ·:;:. e G d Cl <.·: ·a; n (;) t e >t ~ m t " T h <:·:e ¡·" 0: <:: :::\ n b e t h ¡·· e e::: 

th~·~.t:n 

ve different domains. In this case, T& cannct 
T¡¡¡.~ >1 

b > t i·¡ r::.;· '1 ¡ t e y· :,, •. 1 ~:; í n €! h ·¿;;, 'v' :::!· :::: o n m+:: ::A n t ·¡:¡ e: t;. 'i:\ n d e ~M ,, 

e Ol"1 1:: '''· ¡ n 

in 
corrcspondtnm columns. 
r •. cither becaus~ thcy 
be::::ause theiY summartcs 

ln this case, TL cannot cunt~1n 

~ontain diffc~ent summa~1ss or 
~ontain dlst ingu1sh8d var1aolcs 
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Theorem 3. 

c·::·qi.J,IV<:\1r::~nt t:o T .. 

L.c:::l:: T !:le;~ :::1. t:::l.\:ll.¡;:<:\1.1, w ,,,_nct x t'"Clw~;~ of ·,rk 
minated bW the rule abcve lf and onlM 
ccrresrond\ng te T can be simplified by 
of its literal ccrrc:::spondin9 te rcw w. 

w t:<:l.n I:J¡~ ci:·· .. 
i ·f ;:: '¡ :;:\ '··'· ~;; ':e·: e ., 

t: h (·:: ¡· ::.• 1\\ Cl V :=t ·_¡. 

The proof is bamed on the fact that the variable in e cor· 
respondins te the ncndistln8uished var¡ab~e in w that c1sa8reem 
w i th !::.e>m~:~ c:omp(:i!'l\"::nt o+ H, C:<:l.n tl~J: l''(i!~-:-1:::\c:e:d !;¡¡_., th~\t cumPO\'\(·:·:n'i::, , ... ~t·"· 
!J) I.A 'J. t: 1 li i.:J i 1'\ <!\ C 1 <:\ 1J.l5 ~;: e 1' , !!i IJ <:: h t h <:>. t e -. 5 U.(:¡ !!> tj IU ~)! ~¡¡ C " 

5. Concluslons 

In the mections above we mhowed hcw mame resultm from the 
ti'Hc: D 1'' ~:1 Cl f t <:1. b 1 tf: l':\.1.1 i< C <!\ 11 b ~'! 0!:; t: (:1, i n f: d i 11 =i:\ f f•" <.o\ !\H~ I,<JC) 1" k O ·f-' (: 1 (:\ I.J. ~:¡ ~;; -f.' (:ll,.. 1\\ 

representat ion fcr databame queries. Thim sect ion discumses mame 
of the imp'J.icattcnm cf much and dtre<::tions fcr further research. 

The use of c:laume form is a useful representation due te the 
Pcssibility of using other methods for querw aptimizat ibn. ~e·-

mr:\ntic qut·:~I''!,J t:lPtimi;.;~atit:>n !::3,5::1, fer-· e~H<:tnlple, i~;; ''JE:11 illiJ.rt<:~U in 
th¡s framewcrk and combines logical !nference with the treatment 
O f' C: 1 :::\ U ~iH:~ S " 

An issue not mentioned in the text ·¡s the use of functional 
dePendenc:ies. Basically, if X-> Y im a func:tional dependentM 
a n d i f r'· Cl ~'~ ~=~ i ,.,,_ n el j o f t ,,1_ b 1 ~:: :~\ u T h :,;l. ve;~ 1 <j ~:: n t i e: r:l. 'J. '!Ji 1,1 m b (;> 1 ~¡¡ ¡ n t: h <,? 

c:olumns c:orresponding te the attributes in X, then ths symbols 
e: o,, ¡r c .. ::; p <:HH:l i I'H:! t c:l e cd 1 •• 1. m IH> Y ~:¡ h o IJ 1 d 1:) e llH:\ d e i d e"~ n t.: i e <:\ 1 ·F ::ll'.. l:l o t h 
r·ow~:;. Thim· pc)~;slbi1 it.'"J ls. covc~r'·,"'·d in C:l·\:\l.il!>e ffJr·m b'.,.l thr:.~ :.:\c:c<::p· .. · 
tance of function mwmbols In a better st~uc:tured waw. That ls. 
~unctlons can be ctirec:tly raPresented am terms and subst itut ion 
can take them into ac:ccunt. 

Sagiv & Yannakakls C7J extended the theory cf tableaux for 
the unicn cperation and toa restricted family cf relatlcnal ex­
presslcnm containlng tha met differenc~ cperator. Fcr monotonic 
re'J.ational e~premsionm, vlz, the enes where only the operatorm 
select, proJection, Jcln and unlon are used, the autncrs mhow 
t:h<:\t th(·:: ~'?:f.ll.1i'..¡~,i.l(-::t·lce <:l.nd t::on·t:¡~inm~::nt \:l-F t:::l.bl~:-:¡·,l.I.J.l< C:el.n b~2 c:h<:\1''<':\ct:<;~·· .. 
v·i¡~*::d In tf::-r·m'::; cl·i·' c:f.:>nt:<:\lnm~nt of !l>inql€·: t<:\ble<:\l.J.:-r. .. Tht:\t: Pl::·:l''mit.:'::; 
tu:> to ini-'<~:1"'· that t!'H'..t pYoofm pn::~:;•::mt:•:"d <:Üi(:lv•:: (+:n<:l.b'lcE t~he <:\~~f,¡t.J.mwt: 1<:m 
that monotcnic expresslons are c:overed by c:lause fcrm. The dif­
ficu'J.ty of tab1eaux in dealin9 w1th difference expressicns c:an be 
t: r· "' e e d t (:> i t s i n ¡;1, b i 'l i t 1.~ t. C) l'l ;;,1. n d 1«~ f 1.1 n e: t. i el n ~:¡ \1 m I:l e> 'J. !::. .. r n e 1 <:\u s ¡¡,~ 
form hcwever, this im solved by the introdu~t ion of Skclem func-· 
tionm for existential quantlfiers and the handling of fun<::tion 
~il:J!\lb(:l1Su In <'<\nh~ C<l\~)(~~. Saglv 8, Yt-l.nn:::\k<~!< ii5 "~l·\PI''E~5i!ó dif·f¡,:~¡-·,:,:nce~m in 
terms of tableaux exp~esslons, conslsting of tableaux as cperands 
<:l.n d IJ.n ion, 1 nt El'' S(·:!C X: i c¡n an d di ff('!:l" (:;:n e:(~: as o¡:¡ ¡:,:r'· <:\ t C)f'" '::> .. 

In [BJ. we investigate the ganeralization of clause form re­
pr···(:;:·::;~::nt.:<:i.t: ion to t:ho.~ c:OnlP1<.·:t.:e !Se:t (Jf l''rt::l¡:¡,t; ÍCll"\i':l.'1 OP':::I'':¡:i.~: J(:lll!:;, in QI-···· 
der to analyse the connecticns between clause fcrm representat ion 
and the wCJrk c:lted above~ 
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