
DayOne-n-GntinuousFirstorderlogic_ak-aatinu.us
bgic.antinuousmoddthory.mu

theoryformetricstructmes.References_ilBBHUJBer.ba
。Berenstein.Hengllsvyatsov.Moddth.orgformetricstructures.in

:

ModeliheongmthAppliawtoAlgebraadAnalgsisl.MS
lutureNote.hn

,
350
,

2008
3 15 - 427 .



CBUJBenYaacovardusugatsov.at

inuousfstorderlogicadlocdtability.Trars.AM
,
3⽇ (201 0)

, 543-5259
。

Someg :

Logic Mathemat.is
19305 19605

compactnessihmDAx-koden.Ershovlnproducts.snturatim Diophaneproblemswerlocdf.de
② Abahamkob.hn

Nmstandardangis



1 9 7 05 1 9 9 6

shdah-dassifiatiatnltrushwskistabilitgth.orgMorddtang
oryàtme

19805 20 1 1
0 -minàthoy Pila

Aaioortconj.to
009 20209

continua.bg

majorbeakthrghBaokgroudnlqbosApplicatnsoflll.tn
pnduetstoBanaohspaaihnkrivine.itabw-lik.mn

。



1 9 7 6 ,Henaon.NtndadhhsofBanaohspaces.IsradJ.mn
,
以 6

.

"

Hensoishgiipotebddedtuw.tk

anapproxinatesemantics.hu
,
002withIovino.Ultraprodwtsnanalysis.L.MSLNS

,
262

,
2002

200了
, BenYaaaicompaetabstnanttheorieslc.at)

positumoddtheoryandcompactabstraettheon.es
,

JML.w03.BenYaaconBemstein.Haosllsvyatsou.ru
。5 metricstntres



runyvahdlgicitukasiewiczdang-keis.hr
张晨钟

truthvalue.si [0 , ⻔ 。

fantifiersiinf.supequalityz.im
etricdc.7.AnaloggbetmeenCFOandFOL.net
mpautnesslhmussaturat.lu

Lò

wenheim-skokmihmsomityTypesThm.Quantif.hr
Elimimatimstabilitytheg.ae



Metricstruetmesadsignatmnrel.tt(M
,

d)

beaaaup-hdtmspace.dsametriconM.diMXM-spicx.PH
⽐炒 煎

⼭ dlx.D-dl.vn
C)dlxipomddhiofx-yydG.DE⽐

, 到 ⼗

dlziycndsbddftko.UXGEM.dlxnkk.or.diamlM.M-supdlx.gg
< K

.

X
, YEM

(M
,
d) 以 oupyifeoy Caudy



squenuhasahhthM.fm?nenvEM,isaCauohgagnenee
忄 以 7 0 INltmnNdlan-n.cn 、

⼆ : (6⻔
,
d) .hu ⽐川北- 1 ,

isacompletebdddmetricsp.ae ,

ftp.亝onMisauniformgantimas-nfunc.tn: M
"
→ [

a.DE/Rforsomernl.fantyP:Mn-,GDBuniformgcontimu-re
vffuo ⺕ 870 lfx.geM" (⽐ ,⽔8

→ 1䏟州们



Afu-onMDamfrmlyantimufunh.vn: M
"
→

Mforsmenzl.tritg.Forsmplicitg.CM
,

d)nbddedbyl_Tprediatesharewl.wson 0,1㢨
⼼蠺

⼝丛 : FOLpredicats.mn → { o , 1 3
.

CFOprediatesihi-aijAmetricstructu-ne_Mbasedor.CM
d)

aonsistofafanihlkil.tnofmdiatsanM.afamihlFjljtjloffuntn.sn
M
, adafamihlaklktkjofd.itignd



dementsofM.WedenoteametricstntureasMa.CM
,

Ri.Fj.dk/ic-itJ,kK)Keytesl-:D0mplete,bdd.ybddedhterrustRi
3) unif.cont.eu

✗Fj
E㟇 :

c) Acompktebddedmetricpaeunwithwaddit.mn
structures.UA
fist-ordrstructureM.DefmeadiscretmetriconMbydla.br

) = 9
1
,ifatbtMO.ifa-bc.tn



prdiatestakiyvahes.in {0 ,
1)

ThenlM.disametntstrudune.Th.us/CF0isageneralizatn
ofFOL.pl?robabilitydgebrasarebookandgbasofeventsn
probabiliggwewiudisassitfurtherlater.su
signatures-tn.structureM-CM.Ri.5.dk/iEI,jEJ,ktK)
weassociateasignature-n.L-qpifj.cklic-iEJ.hn⽐了



whreeachpiisaprediategmh.ee
corresmtdytopredcatep.im
M.eachfjisafmetimsymbol-eeorrespugtotunc.tn
FjonM.andeachcksaconstatgmbolzeiorresphyl.no
atantakof

M.Wealsoassociatetoeahsymblitsar.tn
likenFOL.More_nchCFO.me associate.to
eahprediatesymblpadoredbddedntruIpcuswy.tnG D)ardamoduanifmcontinuity-en.netg.



i.es afmetimg : (0 , 1]→ o , ⻔ 。"加

⽐ 7 0⽐ ,

ytmn.ifdlxngghifn-PMDKE.tn
opdoesledepadonM.Weassociatetoeadfunctimamatimyof.ie
gafunetnofi.co , ⻔ →

GDsatyyv-solfx.ytmnifdlx.DLOHDthendlfn.tna.

Fhdy.LprowdesDnwhichisaboundathediameterotc.my
Fonahplicitg.DE/adIp=GD.



㘙熊熊器品-_-
,

Anenbegfnomutownametricspaceiso-T.CM
,
栦 → (W

,

N)

suchthatbisoney-na.UYEM.hn
,imthnyfreaehn-anmdiategmholpofLV-an.in

EM.pwwi.TK咋䏯.in
2) treaehn-arytntnsymbolfofLV-ananEM.fhi.TK咋THYa.in
3) foreadhcmstantsymbdcofl.cl

⼆ 个 ⼼ ,



Aniomoisasurjeetiueembediy.mgthatMadwareisomorphic.at
writeMEWifthaeexistsani-somorph.im

betwanMandw.Anantomorphism-ee.AM
isanisomorphismbetmeenmaditself.IfMENadthe.in
dusimmapiMNisanemheddyofuhtoW.me
sgthatMBaswbstrudure.net/-W,mdwrAeMEw.
飍嘣⿏囖,

卛管-2ns
322327 _terearesometechn.caLlenmas

。



dor.mn
,

d (以 " ,灲
,
以" ,则

⼆ maxfdx.in … ,

dlxn
,则

,

For-Fixasgaturel.fr
metricstturesgmbou.tL-e.no
nlogialsymbobfrediates-funct.ms
constanlogicalsywblyd-binarypred.catheanotofvariabksu.co

, ⻔ "→GDanthuconnenwsisvp.itwww.tits)



FOLV.M.com域⼼ { o , ⻔
"
→ {0111

CFO-onnectuiGDh-GDatiauousnunif.at
,

t.cardin_ahtgofL.denotedbyladl4.is
thesmahestmtilecardindztnnonlogicdsymboUI.TumsofL.net← umgfunct.tn

Inductity.exaetlyasmFOLDVariableandahmtgm.hu
②flti.tn/isanL-term,nhaefisn-aryfuntn,t,-,tnareL-ter

ns.



Atmictrmlat_e-DPhiitnbuherepnanmaypred.in
qnb.ladtsytnareL-terms@dGM.uhet

, adtzarelt.ms

⼼性 ⼼

inFOLFormulasofL.net
ThedssofL-flasisthesmakstdasofeopressonssatisg.lythefollmhgran.us

DatomicflasareL-ftasOIfuiGDMGD.io
ntinuous.adqarelrtlasthenulliqyisanl.tn

。



③ Ifqialtaadxisaar.ua,

thengpqandmfqareltlas.pt?Thedtnismtagoodone.
ytogeneral.unctblgmaryatinuousfunetons.aden.se
mbetnilbetneytoorestrit.inordwtodaehpagoodn.tn

oftetinabicityineedflasdosedunderctunkindsyh.hn
Anlrflaisqnantrfwfe.net

nehrgnornfarewd.S.hilarlgMFOL.ve
harewtimsfswbfla.feemdboundoccarrencesofuarubl.es



Ant-nanL-flathathesnofreevariables.me
writetG-inwqlx.int

ddiatethatitsfeevariablesareamgxliixn.se.mg
prestucture.eeniEg.lt
D.denotethestofytigdecimds.tncbo

, d)isapudspace-Becaase.ddo.qnobwtio.it1 "
,

considwtsqotientCDoELDodyhuexyfdoN.no
,



☒ = 1 . 1 9 9 …

Then ( D
,
d)isametricspaceibutitinotapld.Aadly.ba?=(Q,d).

Takeitscompwnwe.ge ( 15
,
⾮收
,
以

个

PSadmtnpaee-me.tn →ampletemetricspaeege_FixasignatureL.lt
LModybeapaudometricspace.satifyrhgdianlM.in

,

Anb-presl-MobagedonlM.in

isastructunesatnngtlforeadprediateymbolpofL.fm:D→Iphasgasamodulusofunif.at
。



treadfmetmsymholfofefMipi-M.hu
gasamodulusofunif.cat

,

⼭ treadconstnntsymbolcofl.cnt Mo
。

GivenanL-prestructueMo.me

dneitsquotnt-nprestructureasfollowsletl.MN
= (N

,

d)⼈ ,

vhaexnyifdolxiio.at
ㄤ : M。

→Mbethewtntmg.tn
yforeadhpedicatesynhpofL.nnepM.mn

→ Ipby



P以下 (炒 ;不 如帅州⼭
,测 ⽐⻔煍。

yfreaehfudhsymbdfofL.DtmefM.MNMby
f^(下以 ",⻓则⼆ 下 (fiiixnDKXT.hn

EMoyfreahcnstmtsywbolcofL.Defme.CM= 不 (d).

Uearlg.udiamlM.dk

dianlMo.cl?e)PMiswd-defmedandhasOpashmoduhsofu.c.
fdismd-defindadhasofasitsmodulusofnc.tus.CM/d)isanL-
prestmctuebahonapossibionetemetricspae.ee

,



Fnaay.me takeacom-ofM.hu

byL-structunew.cyfreadp.hu
PMN-Ipastheuniqueeotensmypwumn-pwththes.me

△

plchdkyyfreachf.fi
:⼼→

NBthemiqueextnoffMimn-mwi-hthesameof.PT
eaehanstatc.ciu.TV

isanL-strudure.rfcompletebddna.ispaa



Semantics_nn.letubeanL-prestmctvmadletAEM.me
eotendltoasignature.lt/t)byaddyanewcorhmtsymboLcla)
toLf0reachatA@nM-_aforeaehatA.Weca

的 the咝 ofahl.CA) ,

ConsiderLLM-termsthxy.befneexacthgasinFOL.tn
: M

"

→M

T.hterpretathft.nu



keydetnofsennunF.net
) (灿 ,叫以dwytf.tiytrautstzndhiitnDMMtii.tn
foraun-aryprediategmbolpmdallti.tn

E) trahhy-satncesaisonadahcontimasfmctm.su: 0⻔哌⻔

(viii)些 ⼼ ,以⼀)
。

近 1

forMUM-flascglyqMMsuplqlaDMEGDatmlfqMY.tnf 19峢⽐⻔
aem



Dt :GNenLCM-flagxnweltgdaotethefnnc.tnM
"
→

GDG.hedbyqtnaD-lqlai.ie㖄
。

址 :

qnaunifmlgcontinuastetan.hl-iuthxnbeanl.tn
adqcx.in/n)mLfla.ThenthereentsfuncHnsOtandoq:(e,D→

snchlfreoytprestrudmeM.lt
samdulusofwnifrmontiuuitgforthefunc.tn
tMM-Manddqisamodulusofun.tn

atinuitytrtheprediateqMN-GDPf.Indv.tnontermsandtlas.Technicallemmasonu.cc 正



型

pseudometriespaceus9tnt_onpknvn@o.do) ⼀
⼤ .CM

,以 → W
,以

Lettlx.in/n)beanLtrmadqxii,xn)beanLflaThenl)th(aii
, 不如⽔ttiaita.in

。

E)ttbiiibnkMbiijbrithnbntMDqhg.tn
ttnaywnantMohqtbiiibnyubii.by
tbiiibnEM.pf.Indudtnantermsadthenonflas.tn

辽 ) ,keystepisthataissurjenhe.tn
(4)
,keystpisthatqNBcontinuuadmisdense.MN

。 正



Lgicdequimlaee_e.TO
L-fuyiixnjandtlxmnarelogiauyeuident-ne.it
4MUi.am ) =

tlayanjfreueyL-struduremandererya.in
anEMThelogicaldistae.re.cl
betweenqmdtisdcqiipsnlqtnanttta.in

Maiiatm

汉丛 ⼼Thisdefmesapseudometriccndn.CH)- H 9 -叶 ,



Sizeofthespaceofltas.ee

Thspaceofl-flagBtobig.densityduradw-eeei.mnUestdase

shtw.rt.logicddistar.cc

ByWeierstmsslhm.theresaanset.ffundwnlo.DE?GD,that.3dase
hthesetofulaont.tn w.r.tv

ap-dstance.WemaynsethsaaunsetoffunhhsGP-G.nobuildconnectws.hn
a) thetotlnum.brefconstntedtlasistcardlycyeueryL-flacanbeqprox.nuted

abitrarilydoseginlogicaldistaohgatrmulaanstnh.la
smgrestridedonnecti.es ,


