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give	a	³	but	complete	presentation	of	the	basic	ideas	behind	the	program	³	in	³,	focusing	on	the	logical	principles	and	main	ideas	of	the	most	useful	algorithms	in	PROLOG.	³	logo:	A	step	towards	the	future	of	programming³	This	is	an	introductory	document	to	the	domain	of	software	³	Prolog	and	³,	which	describes	important	features	of	the	Prolog
language,	which	make	this	language	particularly	attractive	for	application	³	certain	domains.	Theory	of	the	first	order	and	its	interpretation³	In	this	preparatory	chapter,	we	present	in	a	condensed	manner	the	fundamental	concepts	and	certain	important	results	of	the	First	Order	Predicative	³	(FOPL)	that	we	will	use	or	reference	to	succeed	Ã©	Ã¢	Â	​	â
​Higher	Order	Computational	³J.	LloydComputer	ScienceComputational	Logic:	ProgramaciÃ	³	nÃ	gica	y	MÃÃÃÃÃÃÃÃ	³	y	MÃÃÃ?2002A	suitable	³	of	higher	order	with	polimÃ	³	rfico	type	is	introduced	and	its	syntax	and	test	theory	are	briefly	described,	and	a	more	closed	space	suitable	for	the	purpose	³	sites	of	representation	³	knowledge	is	presented.
See	1	excerpt,	quote	allGoal-oriented	deductionsD.	Gabbay,	N.	OlivettiPhilosophy2002This	chapter	presents	a	general	methodology	for	the	automated	deduction	³	inspired	by	the	paradigm	of	technical	programming	³	and	studies	the	application	³	more	aimed	at	objectives	to	the	³,	intuitionist,	modal	and	substructural.	SHOWING	1-10	OF	64
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shall	investigate	the	relation	that	holds	when	both	programs	and	program	specifications	are	expressed	in	formal	logic,	when	all	relations	defined	by	complete	specifications	are	executable.	View	1	excerpt,	references	backgroundThe	Semantics	of	Predicate	Logic	as	a	Programming	LanguageM.	V.	Emden,	R.	KowalskiComputer	Science,
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programming	has	grown	rapidly.	Therefore,	it	seems	advisable	to	try	to	broaden	the	topic	covered	in	the	first	edition³	n.	The	new	material	of	the	second	edition	³	has	a	strong	database	flavor,	reflecting	my	own	research	interests	³	the	last	three	years.	However,	even	though	the	second	edition	does	³	have	70%	more	material	than	the	first	edition	³,
many	valuable	topics	are	still	missing.	³	I	can	argue	that	the	field	is	now	too	big	to	expect	an	author	to	cover	it	all.	In	the	second	edition³	I	discuss	a	larger	class	of	programs	than	the	one	discussed	in	the	first	edition³	n.	In	relation	³	this,	I	have	also	taken	the	opportunity	to	try	to	improve	some	of	the	above	terminology.	First,	I	introduce	Â"program
statementsÂ",	which	are	fÃ	³	rumulas	of	the	form	Af-W,	where	head	A	is	a	one-tome	and	body	W	is	an	arbitrary	fÃ	³	rumule.	A	"programÂ"	is	a	finite	set	of	program	statements.	There	are	several	restrictions	of	this	class.	"NormalÂ"	programs	are	those	where	the	body	of	each	program	statement	³	a	set	³	literals.	(The	term	"generalÂ",	used	in	the	first
edition³	is	obviously	inadequate.)	This	terminology	is	And	I	take	a	risk	to	cause	a	certain	confusion.	However,	there	is	no	widely	used	terminology	for	such	programs	and	"normal"	has	the	right	connotation.	The	"defined"	programs	are	are	al	odneinet	¡Ãtse	euq	ocig³Ãl	otcapmi	le	rednetne	nareiuq	euq	sotad	ed	sesab	ed	»Âlanoicnevnoc«Â	dadinumoc	al
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otrauc	le	ne	asab	es	olut​Ãpac	otniuq	lE	y	zedilos	al	ed	sabeurp	.ovitaralced	serorre	ed	ocits³Ãngaid	nu	ed	dadirgetni	al	odneyulcni	,acig³Ãl	n³Ãicamargorp	al	ne	serorre	ed	ocits³Ãngaid	le	erbos	n³Ãisucsid	anu	yah	n©ÃibmaT	.FNDLS	n³Ãiculoser	al	y	osacarf	ed	alger	omoc	n³Ãicagen	al	ed	zedilos	al	sodatluser	selapicnirp	sol	odneis	,samargorp	arap	FN
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erbos	olut​Ãpac	oveun	nu	se	olut​Ãpac	otrauc	lE	.sociuqr¡Ãrej	samargorp	arap	FNDLS	n³Ãiculoser	al	ed	dadirgetni	al	y	,FN	DL	S	n³Ãiculoser	al	ed	osacarf	le	,lamron	amargorp	nu	ed	n³Ãicazilanif	al	ed	IIIV	aicnetsisnoc	al	erbos	senoisucsid	se	aroha	euq	,3	eyulcni	lairetam	etsE	»Â.selamron	samargorP«Â	odalutit	olut​Ãpac	la	n³Ãicagen	al	erbos	lanoicida
lairetam	odida±Ãa	ah	eS	.odinifed	amargorp	nu	rop	adatupmoc	res	edeup	elbatupmoc	n³Ãicnuf	adac	euq	ed	odatluser	led	abeurp	anu	aroha	eneitnoc	2	olut​Ãpac	le	,s¡ÃmedA	.sodinifed	samargorp	sol	ed	latnemidecorp	y	avitaralced	acitn¡Ãmes	al	eneitnoc	olut​Ãpac	odnuges	le	y	seranimilerp	sodatluser	sol	sodot	eneitnoc	olut​Ãpac	remirp	le	euq	arenam
ed	odazinagroer	ah	es	n³Ãicide	aremirp	al	ed	2	y	1	solut​Ãpac	sol	ed	lairetam	lE	.radn¡Ãtse	s¡Ãm	se	a​Ãgolonimret	atsE	.somot¡Ã	ed	n³Ãicnujnoc	anu	se	amargorp	ed	n³Ãicaralced	adac	ed	opreuc	le	ednod	in	the	database	field.	The	last	chapter	of	the	second	edition	is	the	same	as	the	last	chapter	of	the	first	edition	on	perpetual	processes.	This	chapter
remains	speculative	and	and	has	been	left	to	the	end.	It	can	be	read	directly	after	Chapter	2,	as	it	does	not	depend	on	the	material	in	Chapters	3,	4	and	5.	This	second	edition	³	not	owe	much	to	Rodney	Topor,	who	collaboratedÃ³	​	​	â	​	with	me	on	four	of	the	documents	reported	here.	Several	people	made	useful	suggestions	for	improvements	to	the	first
edition³	and	drafts	of	the	second	edition³	n.	These	include	David	Billington,	Torkel	Franzen,	Bob	Kowalski,	Jean-Louis	Lassez,	D	Onald	Loveland,	Gabor	Markus,	Jack	Minker,	Ken	Ross,	John	Shepherdson,	Harald	Sondergaard,	Liz	Sonenberg,	Rodney	Topor,	Akihiro	Yamamoto	and	Songyuan	Yan.	John	CrossleyÃ³	completed	the	manuscript	and	found
many	improvements.	John	Shepherd	showed	me	how	³	use	Ditroff	to	produce	an	index.	I	introduced	myself	to	the	delights	of	CIP,	who	only	draw	the	figures.	Topor	helps	with	the	automation	³	references.	April	1987	Rodney	JWL	Preface	to	the	first	edition³	This	book	offers	an	account	of	the	mathematical	foundations	of	the	³	programming	³.	I've	tried	to
make	the	book	self-³	by	including	tests	of	almost	all	the	necessary	results.	The	only	prerequisites	are	a	certain	familiarity	with	a	³	programming	language,	such	³	Prolog,	and	a	certain	mathematical	maturity.	For	example,	the	reader	should	be	familiar	with	inducciÃ	n	arguments	and	feel	³	way	by	manipulating	³	expressions.	Also	the	last	chapter
assumes	some	knowledge	of	the	elementary	aspects	of	mÃ©	spaces,	especially	the	properties	of	continuous	allocations	and	compact	spaces.	Chapter	1	presents	the	declaratory	aspects	of	the	³	programming	³.	This	chapter	contains	the	basic	material	of	the	first	order	³	and	the	theoretical	fixation	point	³	be	required.	The	main	concepts	discussed	here
are	those	of	a	logical	program,	model,	correct	response	³	and	³	point.	discussed	in	some	detail.	In	addition,	the	unification	algorithm	³	not	the	CapÃtulo	It	refers	to	the	semi	-semi	-procedure	of	the	libic	programs.	Declarative	concepts	are	implemented	through	a	specialized	form	of	called	SLD	resolution.	The	main	results	of	this	chapter	refer	to	the
strength	and	exhaustivity	of	the	DLV	resolution	and	the	independence	of	the	cãrculo	rule.	The	implications	of	omitting	the	verification	of	occurrence	in	Prolog	implementations	are	also	discussed.	Chapter	3	deals	with	denial.	Current	Prolog	Systems	implement	a	form	of	denial	through	denial	as	a	failure	rule.	The	main	results	of	this	chapter	are	the
solidity	and	integrity	of	denial	as	a	rule	of	failure.	Chapter	4	deals	with	the	semi	-perpetual	processes.	With	the	arrival	of	Prolog	systems	for	concurrent	applications,	it	has	become	a	world	of	great	importance.	X	The	material	of	capés	1	to	3,	which	is	now	very	well	established,	could	be	described	as	"what	every	Prolog	programmer	should	know."	I	have
allowed	the	luxury	of	some	speculation.	In	Chapter	4,	I	believe	that	the	material	presented	there	will	eventually	be	incorporated	into	a	much	more	extensive	theoretical	base	for	the	concurrent	logos.	However,	this	chapter	is	incomplete	to	the	extent	that	I	have	limited	attention	to	a	perpetual	process.	The	problems	of	concurrence	and	communication
have	been	ignored,	which	are	not	understood	very	well	at	this	time.	My	vision	of	the	logical	programming	has	been	very	enriched	by	discussions	with	many	people	in	the	last	three	years.	In	this	sense,	I	would	like	to	thank	Keith	Clark,	Maarten	Van	Emden,	Jean-Louis	Lassez,	Frank	McCabe	and	Lee	Naish.	Also	several	people	have	made	suggestions	for
previous	drafts	improvements	in	this	book.	Among	them	are	Alan	Bundy,	Herve	Gallaire,	Joxan	Jaffar,	Donald	Loveland,	Jeffrey	Schultz,	Marek	Sergot	and	Rodney	Topor.	To	all	these	people	and	others	who	have	contributed	in	some	way,	that	in	July	1984	I	thank	you.	JWL	CAPALE	CONTENT	1.	Preliminaries	ã‚â§	1.	Introduction	1	1	2.	First	order
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that	are	needed	for	the	theoretical	foundations	of	the	liquid	programming.	After	a	brief	introduction	to	the	liquid	programming,	we	discuss	theory,	interpretations	and	models	of	the	first	order,	unification	and	fixed	points.	â–ª	1.	Introduction	“Lógic	program	began	in	the	early	70s	as	a	direct	result	of	previous	works	in	automatic	theorem	and	artificial
intelligence	tests.	The	construction	of	automated	deduction	systems	is,	of	course,	fundamental	for	the	objective	of	achieving	artificial	intelligence.	Based	on	Herbrand's	work	[44]	in	1930,	there	was	a	lot	Davis,	Putnam	[26]	and	others.	This	effort	culminated	in	1965	with	the	publication	of	the	historical	Robinson	document	[88],	which	introduced	the
resolution	norm.	resolution.	n³Ãicamargorp	ed	saedi	selapicnirp	sal	ed	anU	.o​Ãcav	ovitejbo	le	ecudorp	es	odnauc	animret	olucl¡Ãc	lE	.sotad	ed	n³Ãiccurtsnoc	al	y	sotad	ed	n³Ãicceles	al	,sortem¡Ãrap	ed	n³Ãicaborpa	al	arap	emrofinu	omsinacem	nu	ne	etreivnoc	es	n³Ãicacifinu	aL	.arodacifinu	n³Ãicutitsus	al	se	e	ednod	,9	)kc	,...	,1+jc	,n	b	,...	,1	b	,1	_	c	,...'
l	c(	½Â¿Â¯Ã	atem	al	A	,N	1	ed	lautca	ovitejbo	le	​Ãsa	odneicuder	,y	B	,...	,b½Â¿Â¯ÃA	amargorp	ed	alusu¡Ãlc	anu	ed	A	azebac	al	noc	C	sanugla	,racifinu	acilpmi	olucl¡Ãc	le	ne	osap	nu	,cs	,...	,1	c½Â¿Â¯Ã	se	lautca	ovitejbo	le	iS	.laicini	J	ovitejbo	nu	elodn¡Ãd	amargorp	nu	atuceje	eS	.otneimidecorp	ed	adamall	anu	aredisnoc	es	C	adac	secnotne	,ovitejbo	nu
se	KC	,...'	1	c½Â¿Â¯Ã	iS	.otneimidecorp	ed	n³Ãicinifed	anu	aredisnoc	es	n	b	,...'	1	b½Â¿Â¯Ãa	amargorp	ed	alusu¡Ãlc	anu	,etnemeverB	.n³Ãicamargorp	ed	ejaugnel	omoc	avitcefe	yum	ecah	al	euq	ol	,otneimidecorp	ed	n³Ãicaterpretni	anu	eneit	acig³Ãl	al	euq	se	]84[	artseum	euq	ol	,ograbme	niS	.	n³Ãicatupmoc	al	ed	saicneic	ne	ovitaralced	ejaugnel	o
n³Ãicacificepse	omoc	odazilitu	a​Ãbah	es	olos	acig³Ãl	al	,2791	atsah	,euqrop	,airanoiculover	are	n³Ãicamargorp	ed	ejaugnel	omoc	esrasu	a​Ãrdop	,amsim	al	ed	selaicnatsus	sotnujnocbus	sonem	la	o	,nedro	remirp	ed	acig³Ãl	al	euq	ed	aedi	aL	seranimilerP	.1	olut​ÃpaC	2	.golorP	ed	rosecederp	nu	omoc	esraredisnoc	edeup	]54[	ttiweH	ed	rennalP	ametsis	lE
.)nartroF	ne	atircse	etneyulfni	s¡Ãm	y	adarojem	n³Ãisrev	al	nebircsed	]98[	y	]8[(	.2791	ne	allesraM	ne	,lessuoR	rop	W-loglA	ejaugnel	le	ne	odatnemelpmi	euf	]22[	golorP	TSRTF	eterpr©Ãtni	le	y	,)cigoL	ne	n³ÃicamargorP(	oolorP	omin³Ãrca	le	³Ãibicnoc	eS	.n³Ãicamargorp	ed	ejaugnel	omoc	esrasu	edeup	acig³Ãl	al	euq	ed	latnemadnuf	aedi	al	a	sodavell
noreuf	reuaremloC	y	ikslawoK	,2	791	nE	.otcepser	etse	a	esranoicnem	ebed	]34[	seyaH	y	]04[	neerG	euqnua	,]22[	reuaremloC	y	]84[	ikslawoK	a	etnemlapicnirp	egirid	es	acig³Ãl	n³Ãicamargorp	al	ed	n³Ãiccudortni	al	arap	otid©Ãrc	lE	.arodatupmoc	anu	ne	n³Ãicazitamotua	al	arap	adauceda	yum	n³Ãicalucitra	anu	se	euq	aicnerefni	ed	alger	anu	se	euq
euq	se	amelborp	le	euq	ol	ed	n³Ãicaralced	al	se	acig³Ãl	aL	.lortnoc	le	y	acig³Ãl	al	,sotnujsid	setnenopmoc	sod	ed	atsnoc	omtirogla	nu	euq	se	,]05[	,]94[	ikslawoK	a	ebed	es	euq	to	be	resolved.	Control	is	the	lww	declaration	³	be	resolved.	In	general	terms,	a	logical	programming	system	should	³	provide	ways	for	the	programmer	to	specify	each	of	these
components.	However,	separating	these	two	components	brings	a	number	of	advantages,	among	which	the	possibility	stands	out	that	the	programmer	³	have	to	specify	the	magic	component	of	an	algorithm	and	let	the	control	exercise	it	exclusively	the	³	programming	system	³.	In	other	words,	an	ideal	of	³	programming	³	is	purely	declarative	³
programming.	Regrettably,	this	has	not	yet	been	achieved	with	the	current	software	³	systems	³.	Most	of	the	current	software	³	systems	³	are	testers	of	resolution	³	theorems.	However,	logical	programming	systems	need	not	necessarily	rely	on	resolution³³³n).	They	can	be	non-decommissioned	systems	with	many	inference	rules	[	1	1],	[41],	[42]	.	This
report	reviews	³	the	technical	programming	systems	based	on	the	resolution³	and	places	special	emphasis	on	the	³	systems	currently	available.	There	are	two	main,	and	quite	different,	classes	of	logical	programming	languages³	currently	³	available.	The	first	will	be	called	Â"system	languagesÂ"	and	the	second	Â"application	languagesÂ	n.³"	These
terms	are	not	intended	to	be	precise,	but	only	to	capture	the	flavor	of	the	two	language	classes.	Â§	1.	Introduction³	In	the	Â"systemÂ"	languages,	emphasis	is	placed	on	AND	parallelism,	non-determinism	and	defined	programs	(i.e.,	without	³	n).	In	these	languages,	according	to	the	process	of	interpretation	³	the	³,	a	goal	Ã¯Â?1â	​	2B	1	,	...	B	is	not
considered	a	system	of	concurrent	processes.	One	step	in	the	calculation	is	the	reduction	³	a	,	process	to	a	system	of	processes	(those	that	occur	in	the	body	of	the	clause	that	matches	the	call).	Shared	variables	act	as	a	a	etnemlapicnirp	sodanitsed	n¡Ãtse	samoidi	sotsE	.	]601	[	CHG	y	]39[	GOLORP	,]8	1[	GOLRAP	odneyulcni	,»Âametsis«Â	ed	sejaugnel
soirav	netsixe	etnemlautcA	.sosecorp	ertne	n³Ãicacinumoc	ed	sal	a	atnomer	es	negiro	oyuc	,acig³Ãl	n³Ãicamargorp	al	ne	setabed	sol	ed	sonugla	raralca	a	aduya	n©ÃibmaT	.n³Ãicnitsid	al	recah	litºÃ	se	,ograbme	niS	.ametsis	led	n³Ãicamargorp	ed	ejaugnel	omoc	odauceda	necah	ol	GOLORP-UN	ed	gnituoroc	ed	senoicalatsni	sal	,s¡ÃmedA	.samelborp	ed
n³Ãiculos	ed	selaivirt	on	senoicacilpa	odacilpa	nah	es	CHG	le	ne	,olpmeje	roP	.otulosba	ne	aralc	¡Ãtse	on	samoidi	ed	sesalc	sod	satse	ertne	n³Ãicnitsid	al	,otseupus	roP	.ocitc¡Ãrp	y	ocir³Ãet	redop	narg	nu	eneit	dadirgetni	ed	senoiccirtser	y	satsiv	,satlusnoc	,samargorp	,sotad	arap	emrofinu	ejaugnel	omoc	acig³Ãl	ed	otpecnoc	lE	.arreit	ed	dadinu	ed
salusu¡Ãlc	ne	etnemacinºÃ	setnetsisnoc	socig³Ãl	samargorp	a	nednopserroc	somitlºÃ	sotsE	.selanoicaler	sotad	ed	sesab	sal	ed	etnetop	y	larutan	yum	n³Ãicazilareneg	anu	​Ãsa	eneitbo	eS	.]83[	,]73[	,]63[	,	]53[	sotad	ed	esab	anu	aredisnoc	es	ocig³Ãl	amargorp	nu	,sotad	ed	esab	al	ed	acig³Ãl	al	ed	n³Ãicaterpretni	al	nºÃgeS	.sotrepxe	sametsis	sol	a	y
savitcuded	sotad	ed	sesab	ed	sametsis	sol	a	rojem	natpada	es	«Â	n³Ãicacilpa	«Â	ed	sejaugnel	soL	.senoicacilpa	ed	amag	ailpma	anu	ne	gninrnrargorp	ed	ovitaralced	etnemetneicifus	olitse	nu	ratropos	nadeup	saugnel	satse	euq	ed	setna	revloser	rop	samelborp	sohcum	nadeuq	a​Ãvadot	,ograbme	niS	.adidem	narg	ne	odargol	ah	es	ay	senoicacilpa	ed	sopit
sodanimreted	arap	lortnoc	ed	etnenopmoc	led	n³Ãicazitamotua	al	,sejaugnel	sotse	araP	.	]401[	GOLORP-UN	y	]02[	GOLORP-orcinr	,	]01[	GOLORP	sutniuQ	nos	esalc	atse	ed	saugnel	saL	.)airartibra	alumr³Ãf	anu	se	acit¡Ãmargorp	n³Ãicaralced	anu	ed	opreuc	le	,riced	se(	)senoiccirtser	nis(	samargorp	sol	y	omsinimreted	on	le	,RO	omsilelarap	le	ne
©Ãipacnih	ecah	es	​ÃuqA	.senoicacilpa	ed	amag	ailpma	anu	noc	sejaugnel	gn	lareneg	osu	ed	samargorp	esraredisnoc	nedeup	»Ân³Ãicacilpa«Â	ed	sejaugnel	soL	.aniuq¡Ãm	al	ed	levin	led	acrec	s¡Ãm	n¡Ãtse	samoidi	sotse	euq	aredisnoc	es	n©ÃibmaT	.rodamargorp	le	rop	adidem	narg	ne	odad	odneis	eugis	lortnoc	le	,sejaugnel	sotse	araP	.	]49[	sotejbo	a
adatneiro	n³Ãicamargorp	y	senoicacilpa	Â"implementationÂ	³"	versus	Â"systemÂ"	of	participants.4	Chapter	1.	Preliminary	findings	The	emergence	of	these	two	types	of	programming	³	the	³	logical	³	It	has	complicated	the	already	substantial	task	to	build	parallel	linen.	Due	to	the	different	hardware	requirements	of	the	two	kinds	of	languages,	it	seems
that	a	difficult	decision	should	be	taken.	This	choice	is	between	building	a	predominantly	and	parallel	minus	to	directly	admit	a	"system"	programming	language	or	building	a	predominantly	or	parallel	minus	to	directly	admit	a	"application"	programming	language.	A	substantial	effort	is	currently	being	invested	in	the	FTRST	approach;	Certainly,	the
Japanese	project	of	FTFTH	generation	[7	1]	is	directed	in	this	way.	The	advantage	of	this	approach	is	that	the	hardware	requirements	for	a	language	and	parallel,	such	as	GHC,	seem	less	demanding	than	those	required	for	parallel	language.	However,	the	ã	©	xito	of	a	libic	corner	is	finally	based	on	the	power	and	expressiveness	of	its	application
languages.	Therefore,	this	approach	requires	some	of	all	to	compile	the	application	languages	​​in	the	language	of	the	lower	level	system.	In	summary,	Logic	provides	an	only	formalism	for	apparently	diverse	parts	of	informal.	It	provides	us	with	general	use	languages	​​for	problems	resolution,	concurrent	languages	​​suitable	for	operating	systems	and
also	a	basis	for	deductive	database	systems	and	expert	systems.	This	application	range	together	with	the	simplicity,	elegance	and	unifying	effect	of	the	logical	programming	ensures	an	important	and	influential	future.	Lógic	inference	is	about	to	become	the	fundamental	unit	of	cãrculo.	Â§2.	First	-order	theories	This	section	introduces	the	well	-formed
phramula	syntax	of	a	FTRST	orders	theory.	While	all	the	required	concepts	of	the	Lógica	of	the	FTRST	request	will	be	discussed	informally	in	these	and	subsequent	sections,	it	would	be	Étil	that	the	reader	has	some	broader	history	of	the	libic.	We	suggest	reading	the	how	many	chapters	of	[14],	[64],	[69]	or	[99].	The	first-order	³	has	two	aspects:
syntax	and	semantics.	It's	about	the	sintÃ?ctic	sintÃ?ctic	aspect	formulas	admitted	by	the	grammar	of	a	formal	language,	as	well	as	deeper	proof-theoretic	issues.	The	semantics	is	concerned	with	the	meanings	attached	to	the	well-formed	formulas	and	the	symbols	they	contain.	​Ã§Â2.	First	Order	Theories	5	We	postpone	the	discussion	of	semantics	to
the	next	section.	A	first	order	theory	consists	of	an	alphabet,	a	first	order	language,	a	set	of	axioms	and	a	set	of	inference	rules	[69]	,	[99].	The	first	order	language	consists	of	the	well-formed	formulas	of	the	theory.	The	axioms	are	a	designated	subset	of	well-formed	formulas.	The	axioms	and	rules	of	inference	are	used	to	derive	the	theorems	of	the
theory.	We	now	proceed	to	define	alphabets	and	first	order	languages.	Definition	An	alphabet	consists	of	seven	classes	of	symbols:	(a)	variables	(b)	constants	(c)	function	symbols	(d)	predicate	symbols	(e)	connectives	(f)	quantifiers	(g)	punctuation	symbols.	Classes	(e)	to	(g)	are	the	same	for	every	alphabet,	while	classes	(a)	to	(d)	vary	from	alphabet	to
alphabet.	For	any	alphabet,	only	classes	(b)	and	(c)	may	be	empty.	We	adopt	some	informal	notational	conventions	for	these	classes.	Variables	will	normally	be	denoted	by	the	letters	u,	v,	w	,	x,	y	and	z	(possibly	subscripted).	Constants	will	normally	be	denoted	by	the	letters	a,	b	and	c	(possibly	subscripted).	Function	symbols	of	various	arities	>	0	will
normally	be	denoted	by	the	letters	f,	g	and	h	(possibly	subscripted).	Predicate	symbols	of	various	arities	¯Ã¿Â½Â	0	will	normally	be	denoted	by	the	letters	p,	q	and	r	(possibly	subscripted).	Occasionally,	it	will	be	convenient	not	to	apply	these	conventions	too	rigorously.	In	such	a	case,	possible	confusion	will	be	avoided	by	the	context.	The	connectives
are	1\,	while	the	quantifiers	are	3	and	"d.	Finally,	the	punctuation	symbols	are	"	(	"	,	"	)	"	and	"	,	"	.	To	avoid	having	formulas	cluttered	with	brackets,	-	,	v,	--+	and	¯Ã¿Â½Â.	we	adopt	the	following	precedence	hierarchy	,	with	the	highest	precedence	at	the	top:	-,\;/,3	v	Chapter	1.	6	Then	we	³	to	the	definition	³	the	first-order	language	given	by	an
alphabet.	DefiniciÃ	³	n	Tennis	inductively	defined	as	follows:	(a)	A	variable	is	a	term.	b)	A	constant	is	a	term.	c)	If	f	is	a	function	symbol	³	n-ary	and	t	1	,	...	,t	are	terms,	then	f	(t	1	,	...	,t)	is	a	term.	n	DefinitionÃ	³	n	A	formula	³	(good)	is	inductively	defined	as	follows:	(a)	If	p	is	a	n-ary	predicate	symbol	and	t	1	'	...,t	are	tÃ©	terms,	then	p	(t	1	,	...	,t)	is	a	fÃ	³
rmula	n	(called	fonnu/a	atÃ	³	mico	or,	mÃ?s	simply,	a	tome).	b)	If	F	and	G	are	fÃ	³	rumulas,	then	they	are	also	(-F),	(FAG),	(FvG),	(FÃ¯Â1â	​	2G)	and	(F	(—+G).	c)	If	F	is	a	fÃ	³	rumule	and	x	is	a	variable,	then	(Vx	F)	and	(3x	F)	are	fÃ	³	rumulas.	It	is	often	convenient	to	write	the	³	formula	(FÃ¯Â	Â1â	​	​	2G)	as	(Gf—	F).	Definition³	n	The	first-order	language
given	by	an	alphabet	consists	of	the	set	of	all	the	³	formulas	built	from	the	alphabet	symbols.	and	(-	(3x	(p	(x,a)	Aq	(f	(x))))	(Vx	(p	(x,g	(x))	f—	(q	(x)	A	(-r	(x))))))	are	fÃ	³	rumulas.	When	releasing	pairs	of	brackets	when	Example	(Vx	(3y	(p	(x,y)	Ã¯1â	​	2q	(x))),	there	is	no	possible	confusionÃ	³	and	using	the	convenciÃ	³	n	of	precedence	above,	we	can	write
these	fÃ	³	rumulas	in	a	simpler	way	as	Vx3y	(p	(x,y)	Ã¯Â1â	​	2q	(x)),	-3x	(p	(x,a)	Aq	(f	(x)	Ã¯x))	and	Vx	(p	(x,g	(x))	f—	q	(q	(x)	A-r	(x)).	We	will	simplify	³	rules	in	this	way	whenever	possible.	The	informal	week	of	quantifiers	and	connectives	is	as	follows.	​	is	​	negation,	A	is	conjunction³	(and),	v	is	disyunciÃ	n	(or),	Ã¯Â	1â	​	2	is	implicationÃ³	and	(—+	is
equivalence.	In	addition,	3	is	the	existential	quantifier,	so	Â"3xÂ"	means	Â"there	is	an	xÂ",	while	V	is	the	universal	quantifier,	so	Â"VxÂ"	means	Â"for	all	x.Â"	AsÃ,	the	informal	week	of	Vx	(p	(x,	g	(x))	f—	q	(x)	A-r	(x))	is	Â"for	every	x,	if	q	(x)	is	true	and	r	(x)	is	false,	then	p	(x,	g	(x))	is	true.Â"	DefiniteÃ	³	n	The	extent	of	Vx	x	(resp.	3x)	in	Vx	F	(resp.	3x	ed
ed	s©Ãupsed	etnemataidemni	elbairav	amsim	al	eneit	euq	,rodacifitnauc	nu	ed	ecnacla	led	ortned	aicnerruco	anu	o	rodacifitnauc	nu	ed	s©Ãupsed	etnemataidemni	aicnerruco	anu	se	alumr³Ãf	anu	ne	elbairav	anu	ed	adanredaucne	aicnerruco	anU	.F	se	by	Nommoc	os	Era	Sesualc	Esuaceb	Seiranimilp	1	Retpahc	8	))a,)y,x(F(RV)y,x(P-(	Y'v'v'))z,y(R-
V)y,x(Q-V)z,x(p	(	z'v'y'v'x'v'	sesualc	era	gniwollof	ehT	elpmaxE	s	i	.	mLv	...	v	1	L	ni	gnirrucco	selbairav	​​eht	lla	era	x,	...	'	1	x	dna	laretil	a	si	L	hcae	erehw	)mLv	.	).	na	laretil	noiitifed	.Sesualc	Dellac	Samurof	Fo	ssalc	tnatropmi	na	ecudortni	ew	txen	.w-fv	dna	w-	ni	)ylevitisop	,	.v-fw	dna	vvw	dna	vaw	dna	w	x'v'	dna	w	x3	ni	)ylevitagen	,.pser(	ylevitisop
srucco	Neht	,w	amrorof	ni	)ylevitagen	,	.pser(	ylevitisosop	srucco	.a	Mota	na	noitifed	.almost	yleviteten	ro	ylevitiosp	gnirrucco	you	FO	TPECNOC	eht	elbaliava	estee	ot	lufesu	Eb	4	spretpahc	ni	.)x(Qa),x(	y3x	3(	y3x	3:i(L:	:	Elihw	,))x(Qa)y,x(p(	y	'V'x'v'	I	)f('v	neht	,)x(qa)y,x(p	F	F	f	fi	elpmaxe	.f	ecnerrucco	eerf	A	Gnivah	Elbairveve	Rof	Reifitnauq
Laidnetsixe	na	hcihw	,f	fo	erutolc	laitnetsixe	eht	Setoned	)f(L::	,ylralimis	.f	ni	Ecnerrucco	eerf	A	Gnivah	Elbairah	yreve	rof	reifitnauq	lasrevinu	of	gndaydidda	yb	deniatbo	alumrof	desolc	Ehmed	,v	shedrot	a	stoned	)	f	fi	noitinifed	.y	Elbairav	​​eht	fo	ecnerrucco	eerf	that	Ereht	Ecnis	,desolc	ton	s	))x(Qa)y,x(p(p	x3	,revewoh	.Dolc	))x(Qa)y,x(p(	x3y	V'	Epmaxe
.Elbairav	​​yna	Fo	secnerrucco	eerf	on	htiw	alumrof	alumrof	desolc	nitified	.)x(Qa)y,x(P	i	x3	Fo	Epocs	Eht	Ecnis	,dnuob	er	secnerrucco	,)x(Qa))x(qa))x	,x(P(	x3	seooeht	redro	tsrr	.2â§ã‚	7	of	.)y,	x	fo	epocs	EHT	ECNIS	,EERF	ecnerrucco	driht	eht	Elihw	,dnuob	xa	secnerrucco	tcnerruct	)y,x(p	x3	alurof	eht	of	Elpmaxe	.EERF	TI	ELBAIV	ECERRUCCO	REHTO
YNA	.Refitnauq	s¡Ãm	somerartnocne	ol	,ograbme	niS	!etneicifeni	yum	n³Ãicacifisalc	ed	amargorp	nu	sE¡Â	.etneicerc	nedro	ne	n¡Ãtse	sotnemele	sol	euq	al	ne	atsil	anu	ne	sovitagen	on	soretne	ed	atsil	anu	acifisalc	,troswolS	odamall	,amargorp	etneiugis	lE	olpmejE	.p	ed	n³Ãicinifed	amall	es	azebac	al	ne	P	odaciderp	ed	olobm ​Ãs	omsim	le	noc	amargorp
led	salusu¡Ãlc	sal	sadot	ed	otnujnoc	le	,odinifed	amargorp	nu	nE	n³ÃicinifeD	.savitinifed	amargorp	ed	salusu¡Ãlc	ed	otinif	otnujnoc	nu	se	odinifed	amargorp	nU	n³ÃicinifeD	."aredadrev	se	a	,elbairav	adac	ed	aerat	adac	arap"	se	lamrofni	acitn¡Ãmes	uS	.lanoicidnocni	se	airatinu	alusu¡Ãlc	anu	,odal	orto	roP	.lanoicidnoc	n	se	amargorp	ed	alusu¡Ãlc	anu	,o
>n	is	,otnat	ol	roP	."oredadrev	se	A	secnotne	,soredadrev	nos	b	,...	'1	b	is	,n	elbairav	adac	ed	aerat	adac	arap"	se	B	,...'	l	B-FA	ed	lamrofni	acitn¡Ãmes	aL	.o​Ãcav	opreuc	nu	noc	avitinifed	amargorp	ed	alusu¡Ãlc	anu	,se	taHtfA	oiralumrof	led	alusu¡Ãlc	anu	se	airatinu	alusu¡Ãlc	anU	n³ÃicinifeD	N	.amargorp	led	alusu¡Ãlc	al	ed	opreuc	le	amall	es	B	,..	.,	1	B	y
azebac	al	amall	es	A	.etneucesnoc	us	ne	)A	.rebas	a(	omot¡Ã	nu	etnemasicerp	eneitnoc	euq	n	B	,...	,1B-FA	amrof	al	ed	alusu¡Ãlc	anu	se	avitinifed	amargorp	ed	alusu¡Ãlc	anU	n³ÃicinifeD	.sodinifed	sovitejbo	y	sodinifed	samargorp	sominifed	aroha	,acig³Ãl	n³ÃicamargorP	a	olut​Ãpac	etse	ne	sotpecnoc	sosrevid	sol	ed	n³Ãicacilpa	al	rartsuli	a	etnelaviuqe	se
)N	B-V	...	V	1	B-VKAV	...	V	1	A(	SX	I	\	...	1	x'V'	K	euqrop	sadacifitsuj	n¡Ãtse	senoicnevnoc	satsE	.atoned	n³Ãicnuysid	anu	,...	'1	etneucesnoc	le	ne	samoc	sal	y	n³Ãicnujnoc	atoned	n	b	,...'	1	B	etnedecetnA	le	ne	samoc	sal	,etnemlasrevinu	sadacifitnauc	n¡Ãtse	selbairav	sal	sadot	euq	enopus	es	,lasualc	n³Ãicaton	al	ne	,​Ãsa	n	b	,...	,l	b-f	ka	,...	,l	nu	rop	,somot¡Ã
sotse	ne	nerruco	euq	selbairav	sal	sadot	nos	x	,	.	.	.'	1	x	y	somot¡Ã	nos	B	,	..	.'	1	b	,a	,...	'l	a	ednod	n	)b-v	...	v	1	b-vkav	...	v	l	a(	s	x'	v'.	..	1	x	'V'	alusu¡Ãlc	al	someratoned	,otnemom	odot	nE	.laicepse	acisu¡Ãlc	n³Ãicaton	anu	ratpoda	etneinevnoc	¡Ãres	,n³ÃicamargorP	sovitagen	sovitagen	on	soretne	natneserper	es	,amargorp	etse	nE	aremirp	ed	nedro	ed	sa​-
Ãroet	9	.2§Â	.a​Ãroet	al	ed	sotcepsa	soirav	rartsuli	arap	symbol	f.	The	intended	meaning	of	0	is	zero	and	f	is	the	successor	+1	function.	We	define	the	powers	of	f	by	induction:	f>(x)=O	and	rfi	(x)=f(rfl	(x)).	Then	the	non-negative	integer	n	is	represented	by	the	term	rfl	(O).	In	fact,	it	will	sometimes	be	convenient	simply	to	denote	fl	(O)	by	n.	Lists	are
represented	using	a	binary	function	symbol	"	.	"	(the	cons	function	written	infix)	and	the	constant	nil	representing	the	empty	list.	Thus	the	list	[	17,	22,	6,	5]	would	be	represented	by	17.(22.(6.(5.nil))).	We	make	the	usual	right	associativity	convention	and	write	this	more	simply	as	17.22	.	6.5	.nil	.	SLOWSORT	PROORAM	sort(x,y)	¯Ã¿Â½Â	sorted(y),
perm(x,y)	sorted(nil)	¯Ã¿Â½Â	sorted(x.nil)	¯Ã¿Â½Â	sorted(x.y.z)	¯Ã¿Â½Â	x¯Ã¿Â½Ây.	sorted(y.z)	perm(nil,nil)	¯Ã¿Â½Â	perm(x.y,u.v)	¯Ã¿Â½Â	delete(u,x.y,z),	perm(z,v)	delete(x,x.y,y)	¯Ã¿Â½Â	delete(x,y.z,y.w)	¯Ã¿Â½Â	delete(x,z,w)	O¯Ã¿Â½Âx	¯Ã¿Â½Â	f(x)¯Ã¿Â½Âf(y)	¯Ã¿Â½Â	x¯Ã¿Â½Ây	Slowsort	contains	definitions	of	five	predicate	symbols,	sort,	sorted,
perm,	delete	and	¯Ã¿Â½Â	(written	infix).	The	informal	semantics	of	the	definition	of	sort	is	''if	x	and	y	are	lists,	y	is	a	permutation	of	x	and	y	is	sorted,	then	is	the	sorted	version	of	x	"	.	This	is	clearly	a	correct	top-level	description	of	a	sorting	program	.	y	Similarly,	the	first	clause	in	the	definition	of	sorted	states	that	"	the	empty	list	is	sorted".	The
intended	meaning	of	the	predicate	symbol	delete	is	that	delete(x,y,z)	should	hold	if	z	is	the	list	obtained	by	deleting	the	element	x	from	the	list	y.	The	above	definition	for	delete	contains	obviously	correct	statements	about	the	delete	predicate.	Definition	A	definite	goal	is	a	clause	of	the	form	¯Ã¿Â½Â	B	1	...	,B	n	that	is,	a	clause	which	has	an	empty
consequent.	Each	B	(i=	l	,	...	,n)	is	called	a	i	subgoa/	of	the	goal.	'	If	Y	l	'	​Ã·Â	​Ã·Â​Ã·Â	​Ã·ÂY	are	the	variables	of	the	goal	r	¯Ã¿Â½ÂB	l	,	...	,Bn	10	Chapter	1	.	Preliminaries	then	this	clausal	notation	is	shorthand	for	'r:/y	...'r:/y	(-B	v	...	v-B	)	l	l	r	n	or,	equivalently,	Example	To	run	slowsort,	we	give	it	a	goal	such	as	f-	yranu	a	dna	0	tnatsnoc	a	a	.22.6.5.nil,	y)
This	is	understood	as	a	request	to	find	the	list	and,	which	is	the	orderly	version	of	17.22.6.5.nil.	Definition	The	empty	client,	denoted	or,	is	the	clutal	with	consistent	empty	and	antecedent	empty.	This	clinus	must	be	understood	as	a	contradiction.	Definition	A	horn	client	is	a	clipula	that	is	a	defined	program	client	or	a	defined	objective.	Â§3.
INTERPRETATIONS	AND	MODELS	The	declarative	semi	-senal	of	a	libic	program	is	given	by	the	usual	semi	-senic	(theoretical	model)	of	the	phones	in	the	first	-order	line.	This	section	discusses	interpretations	and	models,	particularly	concentrating	on	the	important	kind	of	interpretations	of	Herbrand.	Before	giving	the	main	definitions,	a	bit	of
motivation	is	appropriate.	In	order	to	discuss	the	truth	or	falsehood	of	a	fodle,	it	is	first	necessary	to	give	some	meaning	to	each	of	the	symbols	of	the	formula.	The	various	quantifiers	and	connectives	have	fixed	meanings,	but	the	meanings	associated	with	the	constants,	function	symbols	and	predicted	symbols	may	vary.	An	interpretation	simply
consists	of	algoning	the	discourse	on	which	the	variables	are	extended,	the	assignment	to	each	constant	of	an	element	of	the	domain,	the	assignment	to	each	symbol	of	function	of	a	mapping	in	the	domain	and	the	assignment	to	each	predicate	symbol	of	a	Relationship	in	the	domain.	Therefore,	an	interpretation	specifies	a	meaning	for	each	symbol	of
the	formula.	We	are	especially	interested	in	the	interpretations	for	which	the	formula	expresses	a	true	statement	in	that	interpretation.	Such	interpretation	is	called	a	model	of	the	formula.	Normally	there	is	a	distinguished	interpretation,	called	the	intentional	interpretation,	which	gives	the	main	meaning	of	the	symbols.	Naturally,	the	expected
interpretation	of	a	â§3.	Interpretations	and	the	formula	of	models	11	must	be	a	model	of	the	formula.	The	first	-order	libic	provides	To	deduce	the	theorems	of	a	theory.	These	can	be	characterized	(by	the	integrity	theorem	of	GL:	idel	[69],	[99])	as	,ameroet	le	abeurp	euq	atsiv	ed	otnup	nu	edsed	,tros-wols	amargorp	la	odneivloV	.sacig³Ãl	on	sacits​-
Ãretcarac	sarto	y	setroc	sol	nazilitu	euq	ne	amrof	al	a	odibed	,)avitarepo	,riced	se(	lasecorp	arenam	anu	ed	sodidnetne	res	nedeup	olos	samargorp	sohcuM	.OOLORP	sametsis	selautca	sol	noc	,senoicroporp	sasrevid	ne	,atreic	se	on	n³Ãicautis	atse	,etnemadanutrofaseD	.rodamargorp	le	arap	elbisivni	res	ebed	ametsis	led	onretni	otneimanoicnuf	lE
.adilas-adartne	ed	otneimatropmoc	us	ne	¡Ãtse	s©Ãretni	ocinºÃ	ortseun	y	secalne	raluclac	arap	argen	ajac	anu	se	euq	se	acig³Ãl	n³Ãicamargorp	ed	ametsis	nu	ed	laedi	n³Ãisiv	al	,ohceh	eD	.amargorp	led	n³Ãicuceje	al	ed	adilas	al	nad	son	sotse	r	euqrop	'	y'	'"	'	l	rop	selbairav	sal	arap	necah	es	euq	secalne	sol	ne	sodaseretni	s¡Ãm	ohcum	somatse
,n³Ãicamargorp	al	ed	atsiv	ed	otnup	le	edsed	,ograbme	niS	.acig³Ãl	aicneucesnoc	al	rartsomed	se	s©Ãretni	ocinºÃ	le	,ameroet	le	abeurp	euq	atsiv	ed	otnup	nu	edseD	.P	ed	acig³Ãl	aicneucesnoc	anu	otcefe	ne	se	n	1	r	1	)	BA	...	A	B(	y	3	.	.	.	y3	euq	narugesa	son	seroiretsop	sodatluser	y	n³Ãiccidartnoc	anu	odinetbo	ah	es	secnotne	,a​Ãcav	alusu¡Ãlc	al	avired
es	etnemlanif	iS	.sovisecus	sovitejbo	avired	ametsis	le	,ovitejbo	etse	ed	ritrap	a	ojaba	aicah	abirra	ed	odnajabarT	n	B,	.	.	.	,	l	B-f	ovitejbo	le	somenetbo	,raborp	somereuq	euq	alumr³Ãf	al	somagen	iS	.n³Ãiccidartnoc	anu	avired	es	y	raborp	a	alumr³Ãf	al	ed	n³Ãicagen	al	samoixa	sol	a	eda±Ãa	es	,riced	sE	.n³Ãicatufer	ed	sametsis	nos	n³Ãiculoser	ed
sameroet	ed	serodaborp	sol	arohA	.P	amargorp	nu	ed	acig³Ãl	aicneucesnoc	anu	se	r	n	)BA	...	A	1	B(	y3	.	..	1	y3	alumr³Ãf	al	euq	raborp	somereuq	euq	somagnopuS	.aicnerefni	ed	alger	acinºÃ	omoc	n³Ãiculoser	ed	alger	al	nazilitu	sodaseretni	somatse	euq	sol	ne	acig³Ãl	n³Ãicamargorp	ed	sametsis	soL	.a​Ãroet	al	ed	atsiverp	n³Ãicaterpretni	al	ne	otreic	se
ameroet	adac	,ralucitrap	nE	.a​Ãroet	al	ed	samoixa	sol	ed	onu	adac	ed	oledom	nu	se	euq	n³Ãicaterpretni	adot	ne	saredadrev	nos	,riced	se	,a​Ãroet	al	ed	samoixa	sol	ed	sacig³Ãl	saicneucesnoc	nos	euq	consider	the	target	f-sort	(l	7.22	.	6.5.nil,y)	as	a	request	to	prove	that	3y	sort	(17.22.6.5.nil,y)	is	a	logical	consequence	of	the	program.	In	fact,	we	are
much	more	interested	than	the	na	eb	I	teL	noitinifeD	n	.ecnatsni-]	a	)	d,	...	'	1	d(p	hcae	=	V,	JA	llac	osla	eW	.A	fo	ecnatsni-]	a	J	]A[	fo	tnemele	hcae	llac	eW	.	}	J	trw	tnemngissa	n	elbairav	a	si	V	:	V,	JA	(	=	J]A[	teL	.V	trw	A	fo	ecnatsni-]	eht	)	d,	...	'	1	d(p	n	trw	tnemngissa	elbairav	llac	eW	.V	dna	J	trw	t,	...	,	1	t	fo	stnemngissa	mret	eht	era	J	fo	niamod	eht	n	n
1	ni	d,	...	,	d	dna	)	t,	...	,	1	t(p	si	A	esoppuS	.mota	na	A	dna	,J	a	V	,L	egaugnal	redro	tsrif	a	fo	noitaterpretni-erp	a	eb	J	teL	noitinifeD	.)nt,	...	'	l	t(f	fo	tnemngissa	mret	eht	si	D	E)Â½Â¿Ã¯t,	...	,	lt('f	neht	,f	lobmys	noitcnuf	yra-n	eht	fo	tnemngissa	eht	si	'	f	dna	nt,	...	,	1	t	fo	stnemngissa	mret	eht	era	Â½Â¿Ã¯t,	...	,	]	t	fI	)c(	.J	ot	gnidrocca	tnemngissa	sti	nevig	si
tnatsnoc	hcaE	)b(	.V	ot	gnidrocca	tnemngissa	sti	nevig	si	elbairav	hcaE	)a(	:	swollof	sa	denifed	si	L	ni	smret	eht	fo	)V	dna	J	trw(	tnemngissa	mret	ehT	.tnemngissa	elbairav	a	eb	V	tel	dna	L	egaugnal	redro	tsrif	a	fo	D	niamod	htiw	noitaterpretni-erp	a	eb	J	teL	noitinifeD	.J	fo	niamod	eht	ni	tnemele	na	fo	L	ni	elbairav	hcae	ot	tnemngissa	na	si	)J	trw(
tnemngissa	elbairav	A	.L	egaugnal	redro	tsrif	a	fo	noitaterpretni-erp	a	eb	J	teL	noitinifeD	.J	no	desab	si	I	yas	eW	.)	D	no	noitaler	a	,yltnelaviuqe	,ro(	}	eslaf	,eurt	(	n	otni	D	morf	gnippam	a	fo	tnemngissa	eht	,L	ni	lobmys	etaciderp	yra-n	hcae	roF	n	:gniwollof	eht	htiw	rehtegot	L	fo	D	niamod	htiw	J	noitaterpretni	Â​Ã​erp	a	fo	stsisnoc	L	egaugnal	redro	tsrif	a
fo	I	noitaterpretni	nA	noitinifeD	.D	ot	D	morf	gnippam	a	fo	tnemngissa	eht	,L	ni	lobmys	noitcnuf	yra-n	hcae	roF	)c(	n	.D	ni	tnemele	na	fo	tnemngissa	eht	,L	ni	tnatsnoc	hcae	roF	)b(	.noitaterpretni-erp	eht	fo	niamod	eht	dellac	,D	tes	ytpme-non	A	)a(	:gniwollof	eht	fo	stsisnoc	L	egaugnal	redro	tsrif	a	fo	noitaterpretni-erp	A	noitinifeD	.ledom	dna
noitaterpretni	,noitaterpretni-erp	fo	snoitinifed	eht	evig	won	eW	.noitaterpretni	dednetni	eht	ni	eurt	)y,lin.5.6.22.71(tros	sekam	hcihw	y	seiranimilerP	.	1	retpahC	21	cificeps	a	htiw	su	sedivorp	dna	evitcurtsnoc	si	with	the	domain	of	a	first	-order	language	and	we	are	going	to	a	variable	assignment.	Then	a	formula	in	L	can	be	given	a	truth,	true	or	false
value,	(wrt	i	and	v)	as	follows:	13	â§3.	Interpretations	and	models	(a)	If	the	fórmula	is	an	ã¡tomo	n	p	(t	1,	...,	t),	then	the	value	of	truth	is	obtained	by	calculating	the	value	of	p	'(t'l'.,	Tãfer	Â½),	where	p	'is	the	mapping	assigned	to	p	for	i	and	t'1,	...,	do	the	tasks	of	the	t	1,	...,	t	wrt	i	and	v.	n	(b	(b	)	If	the	formula	has	the	form	-f,	fag,	fvg,	fã¯â¿â½g	or
fãfer¿â½g,	then	the	truth.	.	Value	of	the	formula	is	given	by	the	following	table:	F	G	-F	FAG	FVG	Fã¯â¿â½g	FãMave	True	true	true	(c)	If	the	formula	has	the	3	x	f	form,	then	the	truth	value	of	the	formula	is	true	if	it	exists	of	such	that	f	has	true	value	of	true	WRT	I	and	V	(x/d),	where	v	(x/d)	is	v	except	that	x	is	assigned	d;	Otherwise,	its	real	value	is
false.	(d)	If	the	formula	has	the	VX	F	shape,	then	the	truth	value	of	the	formula	is	true	if,	for	all	of	D,	we	have	that	F	has	a	true	value	otherwise,	its	truth	value	is	false.	Wrt	i	and	v	(x/d);	Clearly,	the	truth	value	of	a	closed	formula	does	not	depend	on	the	variable	assignment.	Consequently,	we	can	tell	the	truth	of	a	closed	WRT	closed	to	an	interpretation
inequal.	If	the	truth	value	of	a	closed	wrt	formula	to	an	interpretation	is	true	(Resp.,	False),	we	say	that	the	formula	is	true	(Resp,.	Definition	is	an	interpretation	for	a	first	-order	language	and	it	is	a	formula	in	L.	We	say	that	w	is	satisfactable	in	i	si	3	(w)	it	is	true,	we	say	that	w	is	vitate	in	i	if	v	(w)	is	true	wrt	wrt	wrt	I.	We	say	that	w	is	unsatisfactory/e
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