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AHHOTauuA

Ons finite positive support system c KoHeuHbIM HocuTeneM claim-codes N, KOHEYHbIM HOCUTENEM
protected base-ids B=S U A, current bases S, candidate bases A, u positive rules R o6bsaBasercs

KOHEYHaA HEMyCTasa ceMbA
g eECP|A.

Kaxxpoe E € E pobasnset base-ids n 3agaét closure claim-codes CEZCIR[S U E] CBE-4 noKa3bIBaeT:
code g otcyrcteyer Bo Bcex Cp Torga v TonbKO Torga, KOrga OH OTCYTCTBYeT B closure Kaxpgoro
M e Max(E), family counterextensions nycta u €€ MWHMManbHbIM antichain nyct. 370
NOMIOXUTENbHbIN pe3yabTaT: TodHas finite family nossonsetr nonHocTbio AoKasaTb code-absence B
cobctBeHHOM gomMeHe. MCW-4 xapaKTepusyeT JI0XHOCTb 3TOro cTaTyca 4Yepes MWHMMabHble MO

BKJIIOYEHMIO counterextensions.

HenpuHaanexHocTb q+ g C, He sBiseTca NpuHag/iexHocTblo otgenbHoro q € C. Negative-code
TpebyeT cobcTBeHHOro base-activated introduction nn6o rule ¢ koHeuHbIM support tree; closed-world
nepexop, siensercs Hosol policy. BND-4 nokasbiBaeT: npu ogHOM core pasHble E Moryt tpeboBatb
pasHbIX absence-status, nostomy boundary BxoguT B input. Jloka3aHHbIN ABSENT-IN-DECLARED-COMPLETION-

CLASS He aKkcnopTtupyetcs B named/world absence 6e3 HoBoro binding 1 scope-record.

KnioueBble cnoBa: rpaHuLLa 3anucK; oTCyTCTBUE; OTPULLATEbHbINA code; MaKCMMasibHOE NMPOLOJIKEHUE;
MWHUMaNIbHOE KOHTpnpoaosixkeHue; finite closure; completeness boundary; closed-world policy;

provenance; CaMONpPUMEHEHUE; LIESb.

0. HyneBas ycTynkKa oTpuuate/sibHbIM C/1I0BaM

CHavana npenbvABiIEHbl CTPOKU:

HeT
oTCyTCcTBYyeT
He cyuwecTByeT
HEBO3MOXHO

He [JoKa3aHo
He HanpgeHo
6eCcCcMbICIEHHO
uenu Hert

Hun ofiHa U3 HUX He NPeabABNSET OTCYTCTBUE, HECYLL,ECTBOBAHNE, HEBO3MOXHOCTb, HEJOKa3aHHOCTb UK
oTcyTcTBME Lenn. OTpuuaTenbHas rpaMmaTtudeckas GopmMa ocTaércs MOJIOKUTENBHO MPUCYTCTBYHOLLLEN
nocsief0BaTeIbHOCTbIO 3HAKOB. YacTuLa He HE BBIHOCUT CTPOKY U3 record 1 He npeBpallaeT eé B AOCTyn

K Ha3BaHHOMY.
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Ta e 0CTaHOBKa MPUMEHSETCS K TEXHUYECKMM C0BaM 3TOMN PYKOMUCU. MHoxectBo, closure, maximal,
extension, absence, exhaustive, proof U world SBASIOTCS METKaMM 0OO6bABAEHHOro reading contract. CnoBo
exhaustive HE UCHeEPNbIBAET HNUYETo OAHUM HaAaNMMCaHNEM. CnoBo world He npeabvAaBnaeT Mup. 3anuchb q & X
NMoJslyd4aeT CMbIC/T TOJIbKO OTHOCUTEJIbHO TOYHOIO carrier N, ToyHoro MHoxkectBa X M 06bABJIEHHOM

onepaumm cpaBHEHUS.

MosToMy ucciesoBaHMe He HauymHaeT ¢ ¢pasbl «06beKkTa HeT». OHO HayYMHaAeT C KOHeuyHbIx code,
KOHEYHbIX NPaBW/ U NepevyncieHHon ceMbm extensions. CUAbHENLINIA OTpULLATE NbHbIN BbIBOJ, CHavana

dopmMynupyeTcs TakK:
code q He BXxoAum Hu B 04HO closure, nocmpoeHHoe U3 4eHoB mo4Hol 06bsBeHHoU cembu E.

3TO MOJIHOLLEHHbIA YHMBEPCA/bHbIA BbIBOJ, MO KOHEYHOMY OObBSBAEHHOMY JOMeHy. Ero Henbss
0CNabnaTb 40 «HUYEro He AoKasaHo». Ero Takke Helb3s pacluMpaTb A0 OTCYTCTBUS Ha3BaHHOMO, He

[06aBMB HOBbLIN MNepexoa,

1. TouyHbI 06BbeKT Phase 4

Phase 4 pa3IMYaEeT YeTblpe 3anncun, KOTopble 06bIYHO CKJIEMBAIOTCA OAHUM OTPUNLLATE/IbHbIM CJIOBOM!:

1. g He nosBuACs B TekywieM closure npn E=O;

2. q He nosBuAcs B closure oTaenbHO BbIGpaHHOro extension;
3. @ He NosBUACS HU B OHOM closure 06bsIBAEHHOM CEMbU;
4. otnenbHbIN negative-code g noasunca B closure.

Me)Kﬂ,y HUMWU HET aBTOMATUYECKUX TOXKOECTB. B YaCTHOCTMWU,
q e Cl,(S|=qeCl,SUE|,
MOCKOJIbKY MPaBU1O MOXXET BbIBECTU (, U
q e Cl/SUE|®q eCl/SuE|,
MOCKOJIbKY nonmemberShip He ABNAETCA MOJIOXKUTEIbHOMN premise CUCTEMDI.

O6BEKT MOJIHOTO OTPUL,AHUA B Phase 4 — aBTOHOMHbII 3KCMOPT HEMOSB/IEHUSA:

rnonbiIMka rnosy4ums omputamenbHbll code au6o named/world-absence mosbko u3 moro, Ymo
nosio>KumeibHbIl code He NosBUAICS B 0AHOM 3adpuKcupoBaHHOM closure, 6e3 siBHOU ceMbu

npoaoKeHul, negative constructor, completeness boundary u application binding.

JTOT 3KCMOPT 3aKPbIBAETCA HE PUTOPUKOM, a TpeMs ToYHbIMU pesynbTatamu: CBE-4 ycTaHaB/iMBaeT,
Korga otcyTctBue code goKasaHO BHYTpu cemMbu; MCW-4 OKann3yeT TOYHbIE KOHTPMPOAOKEHUS;

BND-4 noka3blBaeT, YTO caMa ceMbs sBAsSETCs input 1 He coaepxuTcs B 6a3oBoM closure.

6
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2. Jlunnga Phase 0 = Phase 1 = Phase 2 = Phase 3 = Phase 4

Phase 0 notpeboBana bridge ans nepexona formal/application/goal. Phase 1 BbiBena pasnuyatowimi
channel B input. Phase 2 nokanusoBana origin cpeam npeakos. Phase 3 coxpaHuna introduction BHyTpu
uMKNoOB U cBsizana membership least closure ¢ KoHeuyHbIM support tree. Phase 4 He noBTopsieT 3Tn
pe3ynbTaThl: OHa KBaHTUOUUMpYeET no finite family extensions, nokannsyet minimal counterextensions n

uccnepyert family-relative nonmembership.

MTorosas 3aBUCMMOCTb:

bridge pna mexTunoBoro nepexopa
-> channel pns pa3snuyeHus
-> origin cpengu npenkos
-> introduction BHyTpuM uukna
-> boundary pns ycTtoMyuMBOro OTCYTCTBMUA

Kaxkapii Wwar gobasnseT ToYHbIN 06bekT. Negative payload He nosiy4aeT UCKIoUYEHMS.

3. Finite positive support system

CDMKCMpyeTCFI TUMN3NPOBaAaHHasA CUCTEMaA
P=(N,B,S,A,R|,
roe:

e N — KOHeYyHoe MHoecTBO exact claim-codes;

e B — KoHeuyHoe MHoXecTBo protected base-ids;

eB=SUA:S,ACB,SnA=J, ulatent bases BHe current/candidate partition HeT;

e R — KoHe4yHoe MHOXKecTBO positive hyperrules;

eKaxgoe r e R  wumeer Prem(r] CN, Rquase(r) C B, head Head(r) eEN wu

|Prem r||+|ReqBase|r||>0.

Base-role u claim-role — pa3sHble KoopauHaThbl, Aaxe ecam cTpoku id cosnanu. Introduction 6e3 claim-
premises JOMycTUMa TOJIbKO MPU HEMYCTOM Rquase(r). MonHocTbto nullary rules, oTpuuaTenbHbIX

premises, negation-as-failure, defeat n ynanenus 8 R HeT. 310 admission condition, a He BbiBOA,
Ona U C B onepatop ogHoro wara Hag X € N:

T,|X|=X U {Head|r|:r € R,ReqBase|r| C U,Prem|r|C X}.
Closure onpepgensetcs Kak least fixed point:

Cl|\U|=pT,,X,=9.
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Tak Kak N KOHEeYHO 1 onepaTop MOHOTOHEH, UTepauus ot & cTabuansmpyeTcs nocae KOHeYHOro Yncia

nob6aeneHnin. BctpamBaHue pesynbTtaTta SG-LFP-3 B 310T typed runtime paér:
q € Cl,|U| = nnsqcymectByer KoHeuHsIi derivation witness c rule-level required bases u3 U .

Phase 4 He nepenmMeHoBbIBaeT 3ToT membership B cTMHY. OH 03Ha4YaeT TO/IbKO AOCTUXMMOCTb code Mo

06bsaBNAEHHbIM positive rules.

4. Extension alphabet u 06bsaBneHHaA ceMbs

MHoxectBo A C B yxXe ¢PUKCMpOBAHO KakK KoHeuHbl alphabet candidate base-ids. O6bsaBnsercs

KOHEYHaA HEMyCTasa CceEMbA
& e ECP|A|.

Ycnosue & € E coxpaHsieT 6a30BbIit 3anyck 6e3 gobaeneHHoro extension. OHO He YTBEPXAAEeT, YTo B

Ha3BaHHOM MMpeE CYLLLECTBYET «MyCTOe COCTOSIHME».
Ina kaxporo E € E onpepensetca:
C,=Cl,|S U E|.

2neMeHT E aBnserca To4HbIM HabopoM Job6aBneHHbIx base-ids gaHHoro 3anycka. Base-id cam He Bxoaut
B claim-closure; oH Tonbko ypoBneTBopser RegBase. Cembsi E MOXeT 6biTb BCel P(A), CTPOrMm
NOAMHOXECTBOM W/ NepedncieHneM, 3aaHHbIM MHbIM schema-valid KOHTpakToM. B KaxaoM ciyvae

[lOKa3aTeIbCTBO KBAHTUOULMPYET TOJILKO MO €€ YNeHaM.
Stable code-absence onpegensetcs:

StableAbsent ;|q|: =« VE € E:q & C,.

3710 meta-level predicate ayauta. OH He sBnsietcs aneMeHToM N, noka oTaenbHbilii encoding contract He

BBEET COOTBETCTBYIOLMI code.
MakcuManbHble admissible extensions:
Max|E|=(M € E:}E € EIM S E|].

KoHeuyHocTb M HenycTota E rapaHtupytoT, yto Kaxgapih E € E conepXutcs xoTts 6bl B OAHOM
M € Max|E|.
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5. 1Be neMMbl, Ha KOTOpbIX aepxxutca CBE-4

5.1. MoHoToHHoOCTb closure no base
EcmU CU'C B, T10

Cl\U|c cl (U,

[loKa3aTenbCTBO NPOBOAMTCA MHAYKUMEN Mo UTepaumsaM MOJOXKUTENBHOro onepartopa. Kaxpgoe
required-base ycnosue, BbinosaHeHHoe B U, BbinosnHeHo B U '. Ecaun claim-premises npaBuaa nosiBUANCh
C/IeBa, OHW MOSIBUIUCL M cnpaBa; 3Ha4uuT, head Takke mosBuaca. Mocne ctabuamnsaumm BKJKOYEHUE

COXpaHAaeTcA.

5.2. MaKcuManbHoe npoao/nNKeHne KOHe4YHoro aJieMeHTa

Ins kaxkporo E € E cywectesyetr M € Max(E), Takoeyto E C M.

Ecan E He MaKkcuManeH, BbibUpaeTcst CTporo 6osibliee gonyctumoe extension. CTporoe yBesiMyeHue He

MOXXET NPOA0JIKATbCS 6ECKOHEUYHO, MOCKOJIbKY A KOHeuYHo. MocnenHU sneMEHT Lenu MakCMMaseH.

O6e neMMbl OoTHOCATCS K exact sets. CnoBa 6onblie, nonHee U MakcuManbHbii HE MOJIY4alOT BPEMEHHOIO,

LLE€HHOCTHOIo UJ1IN OHTOJIOTMYECKOIo 3HA4YEHUA.
6. CBE-4: TeopeMa MaKCUMaJibHbIX NPOA0/IKEHNN
Ons ntoboro g € N onpenennm
CE4lq)=(E € E:q € C,},MinCE|q|=Min_|CE,|q|.
Torpa:
StableAbsent ;|q| = Y M € Max|E|:q & Cl,|S U M| = CE,|q|=9 = MinCE,|q|= 9.
DKBUBAJIEHTHas NONOXMUTENbHasA dopMa:
JEe€E:qe C,-13M € Max|E|]:q e C,,.

JoKa3aTenbCcTBO
Ecnn ( OTCYTCTBYET BO BCeX CE, OH OTCYTCTBYET U B closures MakcMMasibHbIX YN1EeHOB, MOCKOJIbKY Ka)Kp,bIﬁ

MaKCUMaJibHbIl YieH NMPpUHagNEXNT E.

O6paTHO, NPeArnonoXuM, 4YTOo ( OTCYTCTBYeT B closure Ka)goro MakcumanbHoro extension, Ho

cywectsyet E; € E ¢ q € Cg,. Mo nemme 5.2 cywjectayet MakeumanbHbii M 2 E. Mo MOHOTOHHOCTH

Cp CCy,
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nostomy q € C,,, uto npotmBopeunt npeanocbiike. CrnegosatesibHo, Takoro E; Her u
StableAbsentE(q) BbINosiHeH. PaBeHctBo c nyctotonn CE cnepyeT u3 onpefeneHus universal; ans

koHeuvHoi family CE # & posHo Torga, Koraa y Hero cywectsyer inclusion-minimal element. o

Teopema He ucronb3yeT payload q. OHa oguHaKoBO AeWcTBYeT Ans code, No6aluTHO M306paXKatoLLmMX

yncno, TeopemMa, paketa, eTUT, Lelb, CMbICA, HET Lueav U ntobble Apyrme CTpoku.

7. MonoxutenbHbiN control: KOHEYHOE OTCYTCTBME A,ECTBUTENLHO AOKa3blBaeTCs

MycTb
A=|a,b},E=P|A|,

a g He BbIBOAMTCS HU ofHUM rule-tree, ubn required bases BxoasaT B S U A.Y E oAnH MaKcMMasbHbIN

yneH A. Ecim
qeClSu A,
To no CBE-4:

VE C A:q & Cli(S U E|.

3TO He UNKNOWN. 3TO JOKa3aHHOe oTcyTcTBue code g BO BCex 2“" extensions ToyHoro finite carrier. Ecau
E nepeuncneHa nonHocTbO M €€ maxima npoBepeHbl, Nepebop KaXkA0ro HeMaKcMMabHOro extension

He TpebyeTcs.

3anpelleHo Apyroe nNpoao/KeHue:

g oTcyTCcTBYyeT BO Bcex closures obbsBneHHon E
therefore
Ha3BaHHOrO ( HeT B Mupe

BTropasi cTpoka TpebyeT Kak MUHMMYM binding code k HazBaHHOMY, scope-record, KpUTepuit NOJIHOTbI

admissible extensions 1 npaBuio akcnopTta. CBE-4 He coaep>XnUT 3TUX OOBHEKTOB.

MonoXutenbHbii control NpuHuMnuaneH. Ecam nccnesoBaHme 3anpeLlano 6bl Jaxke KOHEYHbIN BbIBOJ,
Mo NoJIHOCTbHO NEPEYMCAEHHOMY carrier, OHO pa3pyLnao 6bl COGCTBEHHYIO TeopeMy. XKEcCTKas rpaHuLa
NMPOXOAUT HE MEXIy «MOXHO» U «HEe/b3sl [0KasblBaTb», a MEXAy TOYHbIM KBaHTopoMm no E u

HE3anncaHHbIM paclLUMPEHNEM 3TOI0 KBAHTOPaA.

8. MCW-4: MMHUMaJIbHbIE KOHTPNPOA0J/IKEHUSA

BepHEMCH K yXKe onpefeNéHHOMY MHOXeCTBY counterextensions:

CE,lq/=|Ee€ E:qe C,}.

~ 10 —
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n ero MMHMMaJibHbIM 3/1IEMEHTaM:
MinCE|q|=({M € CE,|q):AE € CE,(q||[ES M]].

Teopema MCW-4

[Ons KOHEYHOM 0O6BABNEHHOM CEMbMU:

- StableAbsent .|q| = MinCE,(q|# & .
Kpome Toro, ans kaxxgoro E € E:

ge C,-1IM € MinCE_|q]:M CE.

JoKa3aTtenbCcTBO

Ecnin stable absence noxHo, CEE(q) Henycto. KoHeYyHoe Hemnyctoe YacTMYHO YMopsjo4YeHHoe
MHOECTBO MMEET MUHMMA/bHbIN 3n1eMeHT. ObpaTHO, N60oK minimal counterextension npuHagnexut
CEE(q), noatomy universal absence noxHo. Ons kaxgoro takoro member membership g umeet

KOHeuYHbIl derivation witness: kaxablit rule-node nepeuuncnsert required bases us S U M u goyepHue

witnesses aas claim-premises.

Ecam q € Cr, MHOXecTBO counterextensions, cogepxawmxcs B E, HENyCTO M KOHEYHO; Y Hero ecTb
MWUHUMaNbHbIN aneMeHT M C E. Takoit M MMHUMaNEH 1 BO BCEM CEE(q): MeHbLUMI counterextension

TaKXXe cogepykancs 6bl B E. ObpaTHOe HanpaBieHWe cneflyeT U3 MOHOTOHHOCTU closure. ©

MCW-4 He yTBepaeT, uTo M aBAsSeTCs MUHUMAIbHON GU3MYECKON MpudnHoin. OHa ycTaHaBAMBAET
MWHUMa/IbHOCTb Habopa extension-codes oTHocuTenbHo TouHbix E,R,S,q. Opyroi rule-set wnan

Apyras ceMbst MOTYT AaTb Apyron antichain.

9. MMHUMaNbHbIN pa3pyLUAOLWUI NpUMep
MycTb
N={q},B={a},S=2,A={a],
N eaNMHCTBEHHOE NPaBUIO I' UMeEeT BUL,
Prem|r|=@ ,ReqBase|r|={a}, Head|r|=q.
Ons cembun

E,={9]}

nonyuaetcsa C 5=, nostomy StableAbsentEu(q) WUCTUHHO.
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Ons cembun

MaKCUMaJibHbIM ABNIAETCA {a }, a

CnepoBaTenbHO,

u stable absence noxHo.

basosble N,B,S,R,A B aByx cayyasx oguHakoBbl. M3mMeHunca Tonbko declared boundary E. 31ot
KOHEUHbI 06bEKT O4HOBPEMEHHO sBAseTca positive control CBE-4, witness MCW-4 n pasgenstoLlei
napon BND-4.

10. OtpuuyatenbHbiii code He aBaseTcs nonmembership
Myctb q*,q~ € N — ABa pasinyHbix code:
.-
q*q .
MoxHo 06baBMTbL metadata-napy polar(q+)=q_, Ho metadata He po6aBnaseT nNpaBuIO BbiBOAA.

BO3MOXHbI YeTbipe COCTOSAHUA OZLHOIO closure:

q+ e Cg q € Cg TouHblii record-status
na HeT NpUCYTCTBYET positive-code
HeT Ja npucyTcTByeT negative-code
HeT HeT o6a code oTcyTCTBYIOT

ob6a code NpUCyTCTBYIOT; KOHGIUKT

na na .
TOJIbKO ec/n policy Tak 06bsBAseT

Mostomy:
q eC,»q €C,,q ¢C,+q €C,.

Ecm q € Cy, positive support contract aéTt KoHeuHblIi derivation witness gns camoro q - Ero claim-

nodes npousBeaeHbl rules, a Kaxkapii rule-node nepeuncaset required bases ns S U E. 310 negative-

origin lemma:
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omputamesbHas popma payload He ocBobo>Kgaem code om NoA0XKUMeIbHOIo MPOUCXOXKAEHUS

membership.

Ecnm g BBOAuTCA rule 6e3 claim-premises, ero origin — Henyctoit explicit ReqBase. Ecam oH head
npaeuna c claim-premises, ero origin — rule application ¢ nonHsiM gepesom. Ecim oH nob6aeneH closed-
world policy nocne nposepku nonmembership q+, policy, boundary 1 pesynbTaT NpoBepKn ABAAIOTCA

oTAE/IbHbIMU BXO4aMWN HOBOIO CJ/104.

11. Closed-world nepexoa Kak HOBbI KOHCTPYKTOP
MpaBuno Bnaa
q+ e Cy
—q_
He npuHagaexuT positive R: premise npoepsieT otcyTcTBMe, a He membership. OHO MoXeT 6bITb
06BbAB/IEHO B PACLUMPEHHOM KOHTPAKTE, HO TOrAa A0JIXHbI 6bITh 3anuncaHbl:
e extension, OTHOCUTENIbHO KOTOPOrO BbluMcAsA0Ch closure;
e BCs ceMbsl, eciv TpebyeTtcs stable absence;
® BbIOpPaHHbIN SCOPE ONE-EXTENSION MM ALL-DECLARED-EXTENSIONS;
e KpuUTEpPUIi 3aBeplueHus closure;
e code OoTpULATENIBHOrO Pe3y/bTaTa;
e conflict/revision policy npu nocneaytoLem nosBieHUM q+.
rlep(i‘MMeHOBaHme 3TON0 KOHCTPYKTOpPA B o4eBMaHO, MO YMOJIMaHMIO, HEBO3MOXHO, [OKa3aHO OT npotuBHoro WMJIUN

34paBbiit cMbicn HE YA ANIAET €ro readset.

Ins nonHoro family-level negative constructor kKoppekTHol premise siBnsietcs He oamH failed search, a
TouYHas popmyna CBE-4. [axe nocne atoro conclusion octaércs oTpuuatesibHbiM code 06bBAEHHOIO

npotokona. Named/world-absence He nosiBnsieTcs aBTOMaTUYECKM.

12. BND-4: rpaHuua npoao/nKkeHun apasetcs input
MycTb core-3anmchb

K=(N,B,S,A,R,q|

He copepxut E. Tpebyetcs selector f(K), KOTOPbIN JO/MKEH BepHYTb stable-absence status ans no6oii

[0MNycTUMOM 06bABIEHHOM CEMbM Haf, TEM Xe A.
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Teopema BND-4
Ecam cywecteytoT E ), E, C P(A) c J € E,, pna kotopbix

StableAbsent \q)# StableAbsent lql,

TO He CyLLLecTByeT ofiHoro selector, ynTaroLero To/bKO core KZ(N, B,S,A,R, q) n He yuTarowero E,

KOTOPbI KOPPEKTHO BO3BpaLLaeT oba craTyca:

Af:fK|=StableAbsent, [q| A f|K|=StableAbsent, q|.

CnepoBatesibHO, IH060e KOPPEKTHOE pas/iMyeHne A0MKHO yMuTaTh E nnMbo sKBMBaNeHTHyro boundary-

3anncb.

JoKa3saTenbCcTBO

Selector nonyyaet oamnH 1 TOT Xe argument K M Bo3BpallaeT ogHO 3HayeHue. TpebyeMble 3HaYeHUs

pa3nnyHbl. OJHO 3HaYEeHNE He PaBHO JBYM pa3/inyHbIM status-codes. o

MNpumep §9 yaosneTtBopsieT npeanocbinke. BND-4 aBaseTcs KOHKpeTu3saumen NpoeKUMOHHOM rpaHuLbl
Phase 1 ans otpuuaTtenbHoro status, HoO e€ HoBbI NpeaMeT — He target Booblle, a ToYHas rpaHuLa

A0NYyCTUMbIX I'IpO,EI,Oﬂ)KEHMVI .

13. UcuepnbiBalolas ceMbs U npegen cnosa exhaustive

PasnunyaroTcs Tpu 3anmcu:

1. E nepeumncneHa 6e3 npornyckoB OTHOCUTE/IbHO COBCTBEHHOrO manifest;
2.E =P(A) ans exact finite A;

3. E oxBaTblBaeT BCE BO3MOXXHOCTU Ha3BaHHOIO U/N MUpa.

MepBble ABe NPOBEPSIEMbI: MOXHO KaHOHMYECKU MOCTPOUTH 214 subsets u cpaBHUTL UX ¢ E. TpeTbs He
cnefyeT U3 HUX, Nockosibky A cam aensetca declared carrier, a cBa3b ero code ¢ HasBaHHbIM TpebyeT

binding.

LonycTnm cTporuim NonoXxutenbHbii status:

DECLARED-FAMILY: FINITE-AND-EXACT

POWERSET - COVERAGE-OF-DECLARED-A: VERIFIED
CODE-ABSENCE-IN-DECLARED-FAMILY: ESTABLISHED
NAMED - ABSENCE: NOT-ESTABLISHED

WORLD - EXHAUSTIVENESS: NOT-ESTABLISHED

MocneaHne OBe CTPOKM He obecueHMBaOT nepBble TPU. OHU COXPAHSOT AO0KasaHHbIA KBaHTOP U

3anpewatoT cnosy world HesanucaHHO paclnpPUThb ero.
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14. loka3zaTtenbcTBo oT npoTuBHOro u closed-world policy
dopManbHas cucTeMa MOXeT codep)aTb L, oTpuuatenbHble code u discharge-rule. Ecan u3
assumptions BMecTe ¢ q+ BbIBOAMTCA L, a NpaBMO paspellaeT 3aK/iountb q , negative-code nmeert

proof-object. 3ToT positive control npuHMMaeTcs NnoAHOCTLIO.

Ho ocTtatoTtcs Pa3/IM4HbIMN:
q €C,,q & C,,StableAbsent . |q"].

MNepBas popmyna — membership otaensHoro code; BTopass — nonmembership B ogHoM closure; TpeTbs
— universal nonmembership no declared family. Hn ogHa 6e3 binding He saBAsieTca Hecyl,ecTBOBaHUEM

Ha3BaHHOTIO.

MpaBuno
q+ € Cg
—q_

He BXoAMT B positive R: ero premise nposepseT otcytcTBMe. Takom closed-world constructor gonyctum B
paclwimMpeHnn, Ho obs3aH untaTb extension, scope, boundary, termination certificate, negative-code u

revision policy. HasBaHUsi «O4EBMAHO», «MO YMOAYAHUIO» U «HEBO3MOXHO» He coKpaulatoT readset.

15. PakeTa, 3a4eM 1 100/200/300 net

MpuHUMaeTcs nosiHas uenb code:

calculation -> binding -> implementation -> controller
-> telemetry -> flight criterion -> flight status

Ecnn positive rules genctButensHo BbiBoaaT flight-status-code, oH Bxoaut B closure n nmeet support

tree. CBE-4 He oTpuuaeT pacyért, controller unm sapernctpnpoBaHHbIi yCnex.

MycTtb exhaustive engineering-family He BbiBoauT goal-justification-code. Torpa CBE-4 pokasbiBaeT ero
oTcyTcTBME BO Bcel a1oi family. M3 aToro He cregyeT «y nonéta HeT uenuny»: family Morna He cogepyatb
goal-atoms, a code mor He mmeTb binding K ybei-nMbo uenu. Hosbii goal-record co3paét HoBoe

NpoAOIKEHME.

Jns meaning-codes m* 1 m~ oTaensHo npoepstotcs ux membership u stable absence. Cratyc «o6a
OTCYTCTBYIOT» HE paBeH m ; membership m He paBeH OTCYTCTBMIO Ha3BaHHOIO CMbIC/a. TEXHUYECKUI

YyCMex He OTBeYaeT «3auyeM» aBTOMATUYECKM, HO OTcyTcTBMe goal-code TakKe He [JoKasbiBaeT

6eCCMbICNEHHOCTb.
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CTpoku

100 nert
200 nert
300 nert
HMKOrga

He pacwupsioT E 6e3 constructor. MoBTopHbIN closure HeM3MeHHoro input JaéT TOT e pe3y/bTar.
HoBbIl sensor, rule namn goal obpasyetr E’, k koTopoit CBE-4 npumMeHsieTcs 3aHoBo. CTapbiii verdict

OCTaAETCs TOYHbIM B CTapOM SCOPE; C/IOBO «HUKOrAa» He co3aaéT temporal/world boundary.

16. CunbHeMLLMe BO3paXKeHus

Bospa)keHue TouHbI oTBET

Da, absence fokasaHo, ecin «Bce» o3HavaeT exact finite E;
Bce BapuaHTbl nepebpaHbl

3KCMOPT B MUP He cneayeT

CtonmocTb BAMseT Ha artifact completion, He Ha KOHeYHYO
Teopemy

Maxima canWKoM BeanKn

MNMpuHuMaeTcs negative-code u trace; named absence
OTpuLaHMe [O0Ka3aHO OT MPOTUBHOMO -
TpebyeT binding

CraHpapTtHocTb — label; boundary pasnnuaet outputs u
Closed world ctangapTeH . ’
BXOAMT B input

Mpoeepsiemo ans declared A | E, He ans HesagaHHOro

Huuero 6onblie 0,06aBUTb HEJb3S
6yaywero

- . 3To MUHMUManbHbIN code-set oTHocuTeIbHO R , E, ne
Minimal counterextension — npuynHa

causal status

_ + . . . .
Het q »3HauMT eCTb g HeT: symmetric nonmembership He co3gaér membership
Mup — maximal extension CNoBO «MUP» He NpeabsaBseT YneHa |

Y3kas family 6eccMbicneHHa HeT: eé verdict ToueH; 3anpeLeHo NnLLb CKPbIBaTb ScOpe

17. Admission gates u o6sa3arenbHble controls

TeopeMsbl TpebytoT: finite exact claim carrier N u base carrier B=S U A; finite positive R ¢ HenycToit
cyMmoli claim-premises 1 required bases; finite nonempty E C P(A) c I € E; least positive closure ot
&; set-inclusion order; g € N. HapyweHue gate BbIBOAWUT 06bEKT M3 06/1acTM, HO He onpoBepraert

theorem.
MonHbIM audit 0653aH BKIOYATb:

e family-relative absence npu otcyTcTBMM @ BO BCcex maximal closures;
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e presence B ogHoM maximal extension 1 oTkas stable absence;

e exact MinCE|q);

e current-base-triggered cnyyait, roe & — minimal counterextension;

® He3aBMCMMbIN BbIBOJ, g U3 explicit base-activated rule 6o rule-chain;
e 06a polar codes oTCyTCTBYIOT;

e 06a npucyTcTBYHOT, a conflict-status unTaet policy;

e o/jMHaKoBasi 6a3a 1 pasHble families gatoT pa3Hble status;

e exact powerset control;

e application fence He nosbiwaet family verdict go world verdict.

OpHu oTpuuaTtenbHble fixtures HegocTaTouHbl: checker Mor 6b1 Bcerga Bo3spawate UNKNOWN.

18. TouHble panbcudpukaropsl

e CBE-MAX-FALSIFIER: Bce admission gates BbINoNHeHbI, g OTCYTCTBYET BO Bcex maximal closures, HO

npucytctyeT B HekoTopoM C ¢, IM60 3KBMBANEHTHOCTb HapyLLeHa B 06paTHYH CTOPOHY.

e MCW-MIN-FALSIFIER: counterextensions cyuiectBytoT, HoO minimal element otcytcTBYeT; Ambo
06bABNEHHbIN Minimum He BbIBOAUT (; IM60 MMeeT MeHbLLUKiA counterextension.

e NEGATIVE-CODE-CONFLATION: g nony4aeT membership ToibKo 13 q+ & Cp, xoTa negative
constructor oTcyTCTBYET.

e BOUNDARY-OMISSION: runs mumetoT oaHy 6a3y, pasHble E M pasHble npaBubHble status, HO
npoueaypa He yntaet boundary.

o NAMED-EXPORT-SPOOF: ABSENT-IN-DECLARED-COMPLETION-CLASS nosblwweH pgo NAMED-
ABSENCE-ESTABLISHED 6e3 binding u scope-rule.

e PAYLOAD-SPOOF: ctpoku exhaustive, negative, world nau proof npuHmumatotcs kak protected fields

Mo HarMncaHuto.

MNepeble aBa sBastotcs theorem-falsifiers BHyTpM HeusMeHHoro knacca. OcTajibHble MopakakoT

conformance unu application, He NogMeHss MaTEMATUYECKUIN KOHTPIIPUMED.

19. CamonpumeHeHune
oT1a pykonucb — finite record. Onsa eé exact bytes MOXXHO NMOJIHOCTbIO NPOBEPUTHL OTCYTCTBUE byte-

sequence. Tako verdict sBaseTcs NoNoXKnTeNbHbIM NpuMeHeHnem CBE-4 K npeabsaBaAeHHOMY carrier.

M3 OTCYTCTBUA CTPOKM B daiine He cnefyeT OTCYTCTBME HA3BaHHOrO. M3 OTCYTCTBUS BHELLHEN CCbIIKU He
cneflyeT UCTOPUYECKOE OTCYTCTBUE MpeLlecTBEHHUKA. M3 oTcyTCTBUS KOHTpNpuMepa cpeau fixtures He

cnepnyet ero oTcyTcTBue B JIo6oM Knacce. Kaxabiit KBaHTop TpebyeT cobcTBeHHoM family.
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3aronoBok 6e3 nopzarosioBka nonydaet UNBOUNDED-STANDALONE. To4vHoe reading 3apatotr CBE-4,
MCW-4, negative-origin lemma u BND-4. Echn no3gHee co3gaH HOBbIM Gai, OH SBASETCS HOBbIM

extension-record, a He MaTeprasioM, TaMHO NPOYMTAHHbBIM paHHUM audit.

20. Claim/status 1 UCTOYHUKMU

C-PUBLIC-TITLE
expected status: UNBOUNDED-STANDALONE

C-THEOREM-CBE-4

C-THEOREM-MCW-4

C-THEOREM-BND -4

expected status: TEXTUAL-THEOREM-IN-DECLARED-METATHEORY
semantic_status: NOT-MACHINE-VERIFIED

C-APPLICATION-NAMED-ABSENCE
expected status: NOT-ESTABLISHED-WITHOUT-BINDING-AND-BOUNDARY

Manuscript-meTku 1 executable fields He cknenBaroTca:

Reading pykonucu Exact executable representation
record npowwén runtime validation 1 nonHbIN aHanu3 overall VALID-EXTENSION-ABSENCE-ANALYSIS
current claim npucytcTeyet NOT-AN-ABSENCE-CURRENTLY-PRESENT

CURRENTLY-ABSENT-ENABLED-BY-DECLARED-EXTENSION +

COUNTEREXTENSION-FOUND npu local nonmembership . .. . )
Henyctoi minimal_enabling_counterextensions

ABSENT-IN-DECLARED-COMPLETION-CLASS STABLY-ABSENT-UNDER-DECLARED-EXTENSIONS

Overall status He aBnsieTcs absence verdict; per-claim absence_class He siBasieTcsi HOBbIM claim-code. Bo
BCEX c/lydasx runtime coxpaHseT fences DECLARED-FINITE-EXTENSIONS-ONLY-NOT-FUTURE-EXHAUSTIVENESS-ATTESTED U

POSITIVE-NEGATIVE-CLAIM-CODES-ONLY-NOT-WORLD-POLARITY-VERIFIED.

Hn oagunH BHELLHMM aBTOp, WKOJIa UIN TEPMUH HE ABNAETCA premise. OOBbEKTbI U JOKa3aTe/IbCTBa

npeabaBaeHbl BHYTPU PYKOMUCK.

PREDECESSORS -AS -PREMISES: NONE
INTERNAL - PHASE - CONTRIBUTION: CBE-4 + MCW-4 + BND-4
EXTERNAL - COMPARISON: NOT-USED-AS-FOUNDATION
PRIORITY-STATUS: NO-PRIORITY-CLAIM-IN-THIS-RECORD

MocnegHunin status He coobulaeT, CywWecTBYOT Jin coBnageHus. OH He M03BOSSET OTCYTCTBUIO
comparative record cTaTb A0Ka3aTe/IbCTBOM UCTOPUYHECKOIO OTCYTCTBUA.
21. N'paHMLUa NpUTA3AHUNA

YcTraHoOB/I€HO

1. Positive closure MOHOTOHHO no base, a Kaxzabih yneH finite family cogepxutca B maximal
extension.
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2. CBE-4: absence Bo Bcei family skBuBaneHTHO absence Bo Bcex maximal closures.
3. Exact finite family nossonset nonHocTbo AokasaTb code-absence B cBoEM goMeHe.

4. MCW-4: stable absence no)kHO poBHO Mpu HaauymMm minimal counterextension; Kaxaplii deriving
extension cofepXunT 0gHO 13 HUX.

5. Nonmembership q+ He saBnsetca membership g ; BbiBeAeHHbIN negative-code umeer

COBCTBEHHbIN origin u support tree.
6. BND-4: boundary Bxoaut B readset, ecnv families MeHstoT status npu oaHoi 6ase.

7. Family-relative absence He akcnopTupyetcs B named/world absence 6e3 HoBoro binding n scope.

He ycraHoBneHO
e CcylllecTBOBaHMeE uan otcytctBmMe named object;
e yTO code nNpeabABAsSET 0O6BEKT, COObITUE, MPUYNHY, LEb N CMbIC,
e yTo A, E ncyepnbiBatoT MUp Uau byayliee;
® UCTMHHOCTb negative-code n HeBO3MOXKHOCTb polar conflict;
e npaBunbHocTb closed-world, default, defeat nam revision policy;
e oxBar arbitrary nonmonotone nn6o infinite systems;
® MPMYMHHOCTL Minimal counterextension;
® YTO MONET OTBEYAET Ha «3a4YeM» UM OTCYTCTBUE goal-code o3HayaeT oTcyTCTBME LIeNu;
® JIOXXHOCTb MaTeEMaTUYECKUX Proofs;
® MCTOPUYECKOE MPOUCXOXKAEHNE MaTEMATUKI;
e MMpoBOM NpuopuTeT Phase 4.

JT1a rPaHnNLLa COXpaHAET CUMbHbIA KOHEYHbIN KBAaHTOP N OTCEKAET TOJIbKO HeI'IpO‘-IMTaHHbIﬁ domain.

22. Utor

MonoxuntenbHbllt code MOXET MMETb KOPPEKTHbINM support tree. Negative-code MoxeT uMeTb
KOppeKTHbIN proof-object. Exact finite family MoxeT mokasatb, 4To code He NosBASIETCS HU B OAHOM

JonyctuMoM closure. Bcé 3To npuHsATO.

Ho pa3sinyHbl:
q" & C,,StableAbsent,|q"|,q” € C,.

MakcuMManbHble NpoAo/iKeHus fdatoT  noaHbid - family-test. MuHMManbHble counterextensions
MoKasbiBaloT, Kakol exact input paspywaeTr absence. BND-4 nokasbiBaeT, nodyemy boundary He

NnoJly4aeTcsl MOBTOPHbLIM BblYMCEHUEM 6a3bl.
OnpoBeprHyTo NpUTA3aHue:
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HenosiBreHue positive-code B oHoU 3anucu camo He co3aaém negative-code u He fokasbiBaem

omcymcmasue Ha3BaHHoro 3a declared family.
CoxXpaHEH MoJIOXKMTESIbHbIN pe3ynbTaT:

Ecnu finite family o6bsBeHa moyHo u code omcymcmayem B closure Kax<aoro MakcumMaibHOro

4ysleHa, ero omcymcmsue J0KasaHo Bo Bceli family.

PakeTa MOJKeT 6bITb 3aMMcaHa Kak nosieteBllas; goal-code u negative goal-code mMoryT 6b1Tb ,06aBNEHDI;
100/200/300 net MoryT ctaTb HOBbIMKU records. Kaxkaplh HOBbIM MaTepuan MeHsieT input Tam, rae

BBeAEH. HenosiBNieHNe CTPOKM He NepenucbiBaeT CO6CTBEHHOE MPOUCXOXKAEHUE.

Omcymcmsue B 061bsB/IEHHOM AOKd3dHO 061bsBJ/IeHHbIM.

Heob6bsBeHHOE He cmasio omcymcmBayoLUM.

CraTyc UCTOYHUKOB

PaboTa npoAo/iKaeT BHYTPEHHIOW aBTOPCKY JuHUKO beforeword u Phase 0-3. BHelwHue
CpaBHUTE/NIbHbIE UCTOMHUKM B MOCbIJIKM He BK/todeHbl; global novelty u historical priority atum He

YCTAaHaB/IMBAKOTCA.
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01. TEOPEMA NPOUCXOXAEHUA OTPULATEJIbHOIO CTATYCA

HE HAMEHO HE YCTAHABJIMBAET OTCYTCTBUE

0. HopmaTtuBHas 06aacTb U HYy1I€Bas YCTYNKa CJ1I0BaM

10T daitn 3a8aéT KoHeuyHoe aapo Phase 4. Ero o6beKkT — nepexof OT pesy/brata Moucka K
oTpuuaTesibHOMy status-code. PaccMatpmBaetcs He BCE, YTO MOMKET ObiTb Ha3BaHO C/I0BAMU  Her,

OTCYTCTBYET, HEBO3MOXXHO UJIUN He cywecTByeT, d TOJIbKO TOYHbIN K/1aCC KOHEYHbIX paCLLIMpEHMﬁ 0p,HOl71 3anumcu.

CTpoku

NOT - FOUND
ABSENT
COMPLETE
ALL-CHECKED
MnapaeHew,
qyucno

OCTaloTCsA CTPOKaMU. H1 ojHa M3 HUX HE MpeabABAAET Ha3BaHHOE. B 4aCTHOCTU, Ha/IMuME CTPOKM ABSENT
B payload He sB/AseTca OTCYTCTBMEM 4Yero-iMbo; CTPOKa COMPLETE He 3aBEPLUAET KAacC MPOAOJIKEHUI;
CTPOKA mnagerey, HE MpeabsBAfeT MAAAEHLUA. 3alMIEHHbIE MO HWKE BBOIAT TOJIbKO OTHOLUEHUS

Mexnay exact-record codes.

My6aMYHas CTPOKa He HailaeHo He ycTaHaBamBaeT otcyTcteue 0€3 06/1acTUM uMMeeT status-class UNBOUNDED-
STANDALONE. TeopeMHbIi cTatyc uMmetoT Toabko CBE-4 1 MCW-4 npu [BHO MNepPeyYUCIeHHbIX
npeanocbifikax. VX BbIBOJ, ABSENT-IN-DECLARED-COMPLETION-CLASS HE COKpallaeTcsi A0 HeorpaHM4YeHHOoro

ABSENT.

1. KoHeuHbI1 TUNU3upoBaHHbIii completion-boundary contract

1.1. ABa 3aWMLLEHHBbIX cOpTa
dukcmpyetcs immutable input-record 1. Myctb N — KoHe4YHOe HemnycToe MHOXecTBo claim-codes, a B

— KOHeYyHoe MHOXecTBo base-id. 3To pasHblie protected namespaces; B a6CTPaKTHOM BJIOXKEHUU

MCMOJIb3YHOTCS TEIU CLAIM U BASE, MO3TOMY
NnB=J.
Myctb S € B — current base-set. Runtime gonyckaeT Kak candidates Bce ocTanbHble bases:
A=B\S,B=S U A.
®ukenpyetcs query-code g € N. lo6aBneHne A C A MeHseT akTUBHbIN base-set Ha
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U,=S U A.

Exact append 1, @ A coxpanser protected fields r, u no6aenset canonical set base-id. Payload He

co34aéT Hu base-id, HM claim-code.

1.2. Aonyctumas completion-family

Bou ndary 3ap,aéT TOYHOE KOHEYHOE CEMEMNCTBO
& eECP|A]

AnemeHT A € E asngetca admissible addition-set Tonbko oTHocuTenbHo 3Toro record. CeMbs He

06s3aHa 6b1Tb downward-closed m60 pasHoit P (A)
Max|E|={M e E:3l e EIM&T|].

KoHeyHoCTb M HenycToTa rapaHTupytoT: Kaxapin A € E copepxutcs B HekotopoM M € Max(E).

CnoBO maximal He 0O3Ha4YaeT GU3NYECKYIO AN UCTOPUYECKYHO MOJTHOTY.

1.3. Exact input map

HopMmaTtmBHbIN record BKJIOYAET:

® bases[] Kak Katanor B U current_base_ids[] KaK S;
e derived candidate-set A=B\ S;
e claims[] KaKk N ;
® Mo/IHbIN frozen inferences[] Kak R;
e admissible_extensions[] Kak E, BKatoyas pPOBHO O4UNH ,@;
® query BbIGMpPAET pas/iMyHble q+,q’ € N; Bce TeopeMbI HMXKE MHCTaHLUMPYHTCS OTAE/bHO MpK q:q+
Mq=q;
e canonicalization u policy least-fixed-point-positive-membership-v1.
Executable schema cneumanuaupyeTr KOHeYHOe SAPO FPaHULLAMMU \B)s 12, 2< \N)s 18, \R)s 36,

1< |E) <64. 311 engineering bounds He y4acTBYOT B AOKa3aTe/IbCTBAX, KPOME KOHEYHOCTHU.

Checker BbiBOgMT maxima 13 nosHoit E. Payload complete 1 none ¢ NOXOXWUM MMEHEM coverage He

co3pator.
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2. MNonoXxkurenbHoe TUNU3NpPoOBaHHOE 3aMblKaHUe

2.1. Rules c claim- 1 base-premises

Kagoe r € R umeer 3awpmiéHHble Noss
Prem(r) - N,Rquase(r) c B,Head(r) eN,
n domain-condition
|Prem|r||+|ReqBase|r||>0.

Claim-premises Moryt 6bITb MNycTbl, ecau rule TpebyeT xoTs 6bl oaMH base-id. MostoMy base-only

introduction umeet popmy
Prem|r|= @ ,ReqBaselr|# & .

Nullary rule 6e3 claim- n base-premises otBepraetcs executable checker: overall status INVALID-EXTENSION-
ABSENCE-RECORD, reason NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE. Takol rule Haxoautcs BHe contract.
Negation-as-failure, deletion, retraction, defeat n nsmeHeHue rule-set Mexxay extensions He BxoasT B

executable core.

2.2. Least closure u persistence

Ins aktmeHoro U C B:
TU(X)=X U {Head(r):r S R,Rquase(r) C U,Prem|r| c X).
MonoxuUMm X?J=®,X'{J+1=TU(X'Z])M
CA=/JTUA:nLZJOX'L’,A.
Witness predicate:
W Al =qeC,.

EcmA, I’ €e EnACT,toU,C U, NHpykums no n paér

cnenoBaTtesibHo,
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210 membership claim-code no exact base requirements. OHO He npeabABAseT pedpepeHT, cobbITUE,
KOJIMYECTBO, OB6BEKT MM BHELLHIOW UCTUHHOCTL. Retractable/effective-state target cHumaetr W-PERSIST

1 TpebyeT Apyroro KOHTpaKTa.

3. Tpu YypOBHSA OTpUUATENILHOIO pe3yJbTaTa

3.1. MpouepnypHasa Heypa4ya NOUCKa

Crpoka

NO-WITNESS-RETURNED
03HayYaeT TOJIbKO, YTO 3aMycK He BepHya witness-code. Timeout, orpaHuyeHme ray6uHbl MU HEMOHbIN

parser MoryT Aatb 3Ty cTpoky npu q € C 4. Mo3TOMy OHa He ABASETCA AaXKe IOKabHbIM OTPULLAHMEM.

3.2. JlokanbHoe ucvepnoiarowee NOT-FOUND

Mocne ToyHoro BbluMcieHus least closure TEKyLLI,eﬁ 3anncum OonycKaeTca status
LNFlq| = -W [D].

OH ycTaHaBaMBaeT nonmembership Tosbko npu current bases S. OH He KBaHTUOULIMPYET MO CTPOrUM
Ae€eE.

3.3. OTcyTcTBME B 06BbSABAEHHOM Kacce 3aBeplueHui

Boundary-relative absence onpegensieTcs He3aBMCMMO:
StableAbsent ;(q| = ¥ A € E:ﬂWq(A).

Ero eaMHCTBEHHbIM HOPMaTMBHBIN status-code:

ABSENT - IN-DECLARED - COMPLETION-CLASS
[axe 370T status He 03Ha4yaeT, 4YTO OTCYTCTBYET Ha3BaHHOe CTpokon (. OH o3HayvaeT STABLE-ABSENCE

anaexactry, N,B,S,A,E,R,q wnfixed policy.

4. NMonapHOCTHOE pa3geneHue

MonoxutenbHas U oTpULATE/IbHAs CTOPOHbI UMEIOT PasHyo GopMy.

Ecnn

w, @],
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70 finite typed derivation witness yaoctosepser q € C . Nockonbky & € E, cpasy cneayer
— StableAbsent .(q).
Ecnm xe
nosiyyeH Tosibko LNF. Stable absence TpebyeT yHuBepcasibHOM NpoBepkn completion-family.
NTakK, Bcerga BepHbl UMMMKaLUK
WQ(Q): - StableAbsent ;| q/,
StableAbsent ;|q|= LNF (q|.
[Lns polarity audit gonyckatotca ABa 3alWMLEHHBIX U pa3anyHbIX claim-code
+ - + -
q.,9 €N,q#q .
HenpuHaanexHocTb MonoxutenbHoro code sBAseTcs meta-ycioBueM, a He MNPUHAANEKHOCTbIO

oTpuuaTenbHoro code:
WA= W (A
q q

Ina g Takxke HyxeH finite typed derivation no frozen rules. BosMoxHb! Bce 4eTbipe exact cocTosHMA:

Wq+ ( A) Wq- (A) YT0 yCTaHOBNEHO

1 0 positive code BxoauT B closure
0 1 negative code BxoauT B closure
0 0 ob6a codes He BXxoasT

o6a codes BxoaaT; conflict-policy
oTAEeNbHO

Hu opHa cTpoka Tabauubl He NpeabaBaseT Ha3BaHHoe. Closed-world nepexop,
W A=W (4]

. - +
ABNAeTCA HOBbIM policy-constructor. B positive core oH He BO3HMKaeT 13 MonvaHus. laxe CBE-4 ana g

ycraHasameaeTt family-relative nonmembership, a He aBTomatnyeckn membership g .

Ho o6paTHas uMnanKauus
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LNF (q|= StableAbsent . |q

He aBnseTcsa npaBuaoM Phase 4. OHa gonycTMMa TONbKO MOC/ie MPOBEPKM IKBUBAJIEHTHbIX YCIOBUIA
CBE-4.

MoBTopeHue LNF cTo, ABECTU MAK TPUCTa pa3 He nepedyncaseT BeTBu E 1 He co3gaéT boundary.

5. CBE-4: TeopeMa 3KBUBAJIEHTHOCTU rPaHULLbl 3aBepLUEHUS

5.1. Counterextension sets

Onpenennm MHoXecTBO witness-bearing completions:
CE;lq)={A e E:W,|A]}.
Ero inclusion-minimal antichain:
MinCE(q|=|A € CE,lq):AT € CE,lq)\r < 4.

5.2. Teopema CBE-4

Ina kaxkporo finite admissible contract pasgenoB 1-2 skBMBaNeHTHbI:

(C1) StableAbsent \q);
(C2) VM € Max|E|:=W [M];
(C3) CE,lq/=9;

(C4) MinCE,|q|=9.

Tem camMbiM maximal completions siBasitoTCA AOCTAaTOYHBIM BEPXHUM PPOHTUPOM MPOBEPKU, a NycTOTa
minimal counterextension antichain — 3KBMBanEeHTHbIM OTpULATENBHBIM cepTUdUKaTOM BHYTpU finite

boundary.

5.3. [loKkasaTenbCTBO

JkBMBasieHTHOoCcTb C1 1 C3 cneayet 13 onpeaenieHni.

N3 C1 cnepyet C2, nockonbky Max (E) CE.

Myctb C2 BbiNnOAHEHO, HO C1 noxHo. Torga Wq(A) ans Hekotoporo A € E. KoHeyHocTb gaét maximal

M € EcA C M. Mo W-PERSIST Wq(M), Borpeku C2.

Echv CE nycto, MInCE nycto. O6bpaTtHo, ecan CE HenycTto, KOHEYHOEe YacTUYHO YMopsiAoYeHHoe
MHoxecTBo CE nmeeT inclusion-minimal anemeHT. OH BXxoauTt B MInCE. MostoMy nyctota MinCE Bneyér

nycTtoTy CE. Bce yeTblpe yCcnoBus 3KBUBANEHTHbI. ©
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5.4. Yto CBE-4 He roBOpUT
CBE-4 He yTBepxpaaeT, yto E ucyepnbiBaeT cobbiTUS, NpeaMeThl, Agen, Gyaywme 3anmcu uam Bcé
ynotpebneHne cnoBa marematvka. HoBbI base-id BHe B nn6o addition BHe E nokasbiBaeT Aullb, YTO

boundary HE MOKpbIBaJl HOBOE NMpUMEHEHNE.

6. MCW-4: TeopeMa MMHMMaJIbHOTO KOHTPpPacCLUMPEHUs

6.1. Teopema
- StableAbsent .| q| <= MinCE,(q|# & .

Ona kaxxporo I' € E:

W, ') =3A € MinCE,|q):A" C I

d

[ns Kaxkgoro A e MinCEE(q) cywectsyeT finite typed derivation witness kopHs . Claim-node

ykasbiBaeT producer rule, ero claim-children TouHo cooTtBeTcTBYIOT Prem(r), a Rquase(r) csuAa.

Base-id He cTaHoBUTCSA claim-leaf.

6.2. loKa3aTtenbCTBO
MCW-4A cnepyetr u3 CBE-4. Ona MCW-4B nyctb Wq(F ) KoHeyHoe Henyctoe MHOXeCcTBO
counterextensions, coaepawmxca B I, umeeT minimal A*gl"; MEHbLUUIA  rNobanbHbIN

counterextension Takxe cogepkascs 661 B I'. O6paTHO, A" C I" v W-PERSIST Jatot Wq(l").

Derivation witness cTpoutcs uHaykumeii no first birth round claim-code B ntepaummn T’ ,-. Producer
Kaxkgoro noninitial claim numeet premises MeHbLlKx birth rounds. B HxHeM y3ne claim-premises nycTbl,

HO Rquase(r)¢ & no NONNULL-TYPED. MNMo3aToMy recursion KOHeYHa. ©

6.3. CMbICN MUHUMaNbHOCTH
Ecnn gononHuTensHo LNF(q), To Kawgpit A” € MinCEE(q) HenycT: A'=J 03Hayano 6bl WQ(Q).

Ins kaxkporo proper I' € E:
rcA=-w/I|.

A~ — MUHUManbHbIN exact bundle fo6aBneHHbIx base-id cpeay members E, He o6s3aTenbHo singleton

WU/ € ANHCTBEHHbIN. OH He SBNSeTC MUHUMaNbHON GU3MYECKOM MPUYMHOMN.

MiInCE o6bpa3syet antichain. OauH counterextension onpoepraet stable absence; nonHbIi cnucok

Tpebyert full-family pass.
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6.4. Gate-cut corollary

Mycte D € A — protected set 3anpewéHHbIx extension-atoms, a HoBbIl boundary gonyckaeT poBHO
E,={A€E:AnD=0}.
OtcyTcTBME Withess Bo BCEM E , 3kBUMBaNEHTHO yC/I0BUIO
VA € MinCE,_|q):DnA" 2.

LenctButenbHo, surviving minimal counterextension gonyctumo n Hecét witness. Ecam D nepecekaet
Kaxxgoe minimal counterextension, MCW-4 3anpewiaet surviving witness-bearing extension. 370

theorem o coordinate gate, He onpaBgaHue 3anpeta D.

7. Completion boundary sBnsercs pasauyarowum input

7.1. Boundary-sensitivity pair

Myctb

afrozen rule r, umeet

Prem|r,|= &, ReqBase|r,|={a}, Head|r |=q.
PaccmoTpum aBe completion-families:

E,=(D}.E,=(D,[a}}.
Typed core KZ(N, B,S,A,R, q), current closure u LNF coBnagatot. Ho
StableAbsentEo(q) =1, StableAbsentEl(q) =0.

MosToMy HMKakas PyHKUMA TosbKo typed core u local status He BblgaéT 0b6a oTBeTa:

A F: StableAbsent ; (q|=F |K ,LNF [q])(i=0,1].
Pasnunune Haxogutes B E;. Boundary o6s3aH BXoAuMTb B MOJHbINA readset.

7.2. [loKa3aTenbCTBO
AprymenTtbl F B AByX instances paBHbl, cnegoBatenbHo, outputs F paBHbl. Tpebyemble status-codes

pa3/inyHbl. [IpoTnBopeymne. e
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Boundary MoxeT 6biTb BHeCEH schema nau horizon-rule. OH MeHsieT contract, HO He yA0CTOBEpPSET, YTO

Ha3BaHHOE CJIOBOM Bcé UCHEPMAHO.

8. Admission gates orpuuarenbHoro status

Status ABSENT-IN-DECLARED-COMPLETION-CLASS AOMYCKAeTCs TOJIbKO MOoc/ie NoCAe0BaTENbHOIO MPOXOXAEHUS

gates.

Gate 0 — EXACT-STRUCTURE

eN,B,S,A,E,R,q KoHeYHbl;

e NnB=g,B=S U A;

e eECP|A|

e Hens3BeCTHble, NOBTOPHbIe 1 reintroduced current base-id oTBepratorcs.
Gate 1 — POSITIVE-PERSISTENCE

e extensions 006aBAsOT TONBKO base-id s A;

e rule-set frozen u positive;

. |Prem(r))+|Rquase(r))>0;

e HeT retraction, defeat nnm negation-as-failure, Bansowmx Ha W.

Gate 2 — LOCAL-EXHAUSTION

Least closure C 5 BblumcneHo nonHoctbio. Timeout nam bounded search He nonyuaet LNF.

Gate 3 — COMPLETION-COVERAGE

Checker sblumcnsier C, pna kaxgoro A € E. Maximal pass goctatoueH ans stable absence; exact

MinCE tpebyeT full-family pass.

Gate 4 — BOUNDARY-IN-READSET
artifact_sha256 CBA3bIBaeT NoaHbIN input, Bkntowas B,S,A,E,N,R,q, policy u payload. Payload complete

OCTaETCS MHEPTHbIM.
Gate 5 — POLARITY-VERDICT
TeopeMHasa MeTKa

ABSENT-IN-DECLARED-COMPLETION-CLASS

COOTBETCTBYET ru ntime-nonam:

status = VALID-EXTENSION-ABSENCE-ANALYSIS
query analysis.<report>.current present = false
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query analysis.<report>.absence class =
STABLY -ABSENT - UNDER-DECLARED - EXTENSIONS
query analysis.<report>.minimal enabling counterextensions = []

Ecaim MinCE HenycTo, absence_class paBEH CURRENTLY-ABSENT-ENABLED-BY-DECLARED-EXTENSION /160, npu current
presence, NOT-AN-ABSENCE-CURRENTLY-PRESENT. B mocnegHem ciyyae MinCEE(q)Z{Q}, nostomy report
06s3aH coxpaHuTb empty extension un ero witness. Moae MiInCE cogepxut exact minimal additions u

typed derivation witnesses.
<report> O3HAYaET positive_report UJIN negative_report; CBE-4 NMPUMEHAETCA K KaXXA0oMy claim-code OTAEJIbHO.

Gate 6 — SEMANTIC-FENCE

Hu opauH result-code He nepeMMEHOBLIBAETCS BO BHELLUHIO WCTUHY, GU3MYECKOE OTCYTCTBUE,
HEBO3MOXXHOCTb By yLLLErO, OTCYTCTBME CMbIC/Ia MM OTCYTCTBME Ha3BaHHoro. Admission Takoro code kak
premise cneaywolero calculus siBnsietcs HoBbiM protected input. CTpoka ABSENT BHyTpu payload He

npoxoaut gates.

Runtime COXpPaHSAET semantic_status: NOT-MACHINE-VERIFIED M fences DECLARED-FINITE-EXTENSIONS-ONLY-NOT-FUTURE-

EXHAUSTIVENESS-ATTESTED, POSITIVE-NEGATIVE-CLAIM-CODES-ONLY-NOT-WORLD-POLARITY-VERIFIED.

9. MonoXxutenbHble controls
9.1. 3aKpbITbiii singleton

B=S=A=0 ,E=({Q@|,R=0,q & C,.

EpuHCTBEHHBIM maximal completion He Hecétr q; MInCE nycto. Pe3ynbTaT — ABSENT-IN-DECLARED-

COMPLETION-CLASS, HE BHELLIHEE OTCYTCTBUE.

9.2. OAMH MUHUMabHbIN counterextension
B=A={a},S=0,E=P|A|.

Rule I', umeeT empty claim-premises, ReqBase|(r,|={a} n head q.Torpa
q € C,,q € C,),MinCE,|q|=(a}}.

9.3. HecoBMecTuMble maxima
B=A=(a,b],S=0 ,E=|@,{al],(b}].

MycTtb base-only rule Tpe6yeT a v BbiBoAMT @; rule ¢ b HeT. O6a singleton maximal. MpoBepka TonbKO

[ b} 6bina 661 omission.
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9.4. CoBMecTHbIN witnhess-bundle

MNycts B=A={a,b}, S=J, a frozen rule umeer
Prem|r|=@ ,ReqBase|r|={a,b},Head|r|=q.
Npu E=P|{a,b}):
MinCE;(q|={{a,b}}.
Hu @, Hn b oTAENbHO He ABNSETCS JOCTaTOUHbIM.

9.5. Payload spoof

Base payload MoxeT cofepyaTb MOJIHbIE CTPOKMU

ABSENT
COMPLETE
all maximal extensions checked

npu HemsmeHHbIxX protected B,S, A, E, N, R. CBE-4 verdict He MeHsieTcs.

9.6. Cycle 6e3 base-only Bxopa
Rule ¢ Prem|r|={q|, ReqBase|r|= &, Head|r|=q ne nomewaer q B least closure. Cycle 6e3 base-

only Bxofa octaétca nyctbiM. Greatest/nonleast policy MeHsieT contract.

10. TouHble falsifiers u ycnosusa cHaTus

10.1. CBE-MAX-FALSIFIER

CBE-4 nopaxéH BHYTpu HemsaMeHHoro finite positive contract, echm ogHoBpeMeHHO:

1. Kaxabit M € Max(E) y[l0B/IETBOPSAET — Wq(M);
2.cywectByetA € E ¢ Wq(A);

3. W-PERSIST, typed rules, koHe4yHOCTb M exact maxima coxpaHeHbl.

Ecim HanpeHHbI maximal list npocto HenosoH, 310 implementation defect, a He MaTteMaTuyeckun

falsifier.

10.2. CBE-MIN-EMPTY-FALSIFIER
MpeabsasuTs finite exact CE, koTopoe HenycTo, Ho He uMeeT inclusion-minimal anemeHTa. MNMpn 06bIYHOM
KOHEYHOM  BKJ/IOYEHMW  TaKOM  OOBEKT  HEBO3MOXEH. bBeCKOHeYHbI UM HEKOPPEKTHO

KaHOHM3MpPOBaHHbINM input cHUMaeT domain-premise.
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10.3. MCW-MINIMALITY-FALSIFIER

Checker o6bsBasieT A” minimal, xots cywecteyetr I € E ¢
IrcA AW,/T).
Nnéo — StableAbsentE(q), HO nosHbIN computed MinCE nycr.

10.4. MCW-UPWARD-COVER-FALSIFIER

Bce premises MCW-4 coxpaHeHbl, HO witness-bearing I' € E He coaepxut A e MinCEE(q), nmbo

JonycTuMbli superset minimal counterextension He HecéT .

10.5. LOCAL-SEARCH-FALSIFIER

Instance nonyumn LNF, xoTs exact recomputation gaér q € C . Timeout He asnsetcs LNF.

10.6. He saBnstotca theorem-falsifiers
e base-id BHe B nn6o addition BHe frozen E;
e U3MeHeHue query, typed rules, current bases, canonicalization nnu policy;
e retractable witness nM6o 6eckoHeuHbIN Knacc 6e3 cofinal maxima;
e payload ABSENT, pacckas BHe declared relation uam apyrou calculus.

Takue cniyyam co3gatoT HOBbIM contract 1M60 NokasbiBalOT OLWMGKY NMpUMeHeHus npexHero boundary.
Ytobbl cTaTb theorem-falsifier, 06bekT 0653aH COXpaHUTb BCE TMOCbIIKM W HapyWWUTb TOYHYHO

9KBMUBAJIEHTHOCTb.

11. A6CcTpaKTHOE paclUMpeHune U ero obs3aresibHble yCA0BUS

MycTb (E, <) — HenycTol extension-poset ¢ current element. Eciv W upward-closed, maxima cofinal
Ve € Eam € Max|E|:e<m.

1 witness-bearing subset well-founded BHU3, sakBuBaneHTHoCcTM CBE-4 coxpaHstoTcs. bes cofinal maxima
npoBepka maxima MoOyKeT ObITb BaKyyMHOM WMAM MpPONycTUTb GECKOHeYHyk BeTBb; 6e3 persistence
NMPOMEXYTOYHbIN witness MoxeT ucyesHyTb; 6e3 well-foundedness CE mMoxeTr He uMMeTb minimal

3JIEMEHTa.

B executable core koHeyHoCTb E C P(A] obecneymsaet cofinal maxima n minimal counterextensions, a
pa3gen 2 — W-PERSIST.
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12. CamonpuMeHeHue U rpaHuua pesyabTaTa

HaCTOFIU.I,VIﬁ (baﬁﬂ Takxke asnsetcsa record. Ero CTPOKU CBE-4, MCW-4, nokasatenbctBo, falsifier U TouHbIi HE
npucsamnpatot cebe theorem-status. Takoii status AOMyCTMM TONIbKO OTHOCUTENIBHO MpPEeabsABEHHbIX

onpefeneHuit, NpaBuI MeTaTeopum 1 oTaebHOro proof/read contract.

Ecan ¢daitn He HallleH Npu MOWCKe KaTaslora, U3 3TOro He c/iefyeT ero oTcyTcTBMe BHe exact search
domain. Ecau daiin HalnaeH, HaaeH path/byte-record no npoueaype; 3to He NpeabABASET Ha3BaHHOE
copepkaHnem daina. Ecnm manifest nepeuncnser Bce dainbl 3aKkpbiToro package u checker
ncyepnblBatolLle MpoBepsieT ero, OoTcyTcTBMe path MoeT ObiTb YCTAHOBJEHO TOJIbKO KaK ABSENT-IN-

DECLARED-PACKAGE-MANIFEST.

Phase 4 yctaHaBnauBaet positive persistence, CBE-4, MCW-4 n HeobxogumocTb completion boundary B
readset. Local exhaustive NOT-FOUND He sBnseTcs stable absence; npu LNF u ﬂStableAbsentE(q)

minimal counterextensions HenycTbl. Bce pe3ynbTaThl OCTAKOTCA OTHOLLEHMSAMM codes.
Phase 4 He ycTaHaBAMBaET:

® YTO Ha3BaHHOro 06bLEKTA, COBbITUSA, KOIMYECTBA, YE/IOBEKA U/IU CMbIC/A HET;
e yto E ncyepnbiBaeT HenpeabaBIeHHOE AN HOBbIN record HEBO3MOXKEH;
e yTO NIt060OE [A0Ka3aTENBCTBO OTPULLAHUS HEBEPHO nb0o checker-output BHELWHE UCTUHEH.
MakcnManbHas TouHasi CTpoKa:
Heyaaua noucka omHocumcs K BbInoHeHHOMY foucky. OmcymcmBaue omHocuUmcs K 3apaHee

0061bAB/IEHHOMY U MPOBepeHHOMY KAdccy 3aBepLueHuli. Ymobbi nepetimu om rnepBoro Ko

BMOpPOMY, MpAdHULA 3aBeplLeHUs o>KHA Bolimu B readset; eé ums He npeabsBasem rnojHomy.
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CWC-4: cepTuduKaT NONHOTbI KOHEYHOIO KJ1acca A0NOJIHEHUM

0. HopmaTtuBHbIN cTaTyC

CWC-4 — HopMaTuBHbIN naeHTndukatop Completion Witness Certificate gns Phase 4: «oTcyrcTBMe

3aruncu # 3anmucb OTCYTCTBUA».

KOHTpPaKT NpoBepsieT OJJHO OrpaHMYEHHOE YTBEPXKAEHUE OTAENbHO AN KaXKA0ro U3 AByx query claim-
codes: BbibpaHHbIM code He BxoguT B least closure HM nNpu OJHOM [JOMOJIHEHMW W3 SIBHO
NepPeYncIEHHOro KOHEYHOro KJjacca. ABSENT-IN-DECLARED-COMPLETION-CLASS He O3HayaeT OTCyTCTBUS
06beKTa, COBLITUS, CBOMCTBA, MPUYMHBI, 3HAYEHUS, CMbIC/IA WM BO3MOXKHOCTM BHe 3anucu. Bce
TEPMUHbI HWXKE — MMEHa Mofelt U OTHoWeHU Hag code-records; YTEHWE He YCTaHaB/IMBAaET WX

pedepeHT.
OCHOBHOW pa3pes (CWC-FENCE):

He npeabsaBieH withess
/ code He HalifeH 0KAbHO

/ code omcymcmByem Bo BCcEM 06bsAB/IEHHOM KJidcce JONoHeHUU
TpeTbsl CTPOKa cu/ibHEE BTOPOM TONLKO BHYTpU exact family. Mepexon K «HUrge» uam «He cyLlecTByeT»

3anpeLéH.

1. Tpu HecoBnagaroOLWMX cTaTyCa

1.1. NO-WITNESS-RETURNED
NO-WITNESS-RETURNED (QUKCUPYET TOJIbKO OTCYTCTBME MpuHMMaeMoro witness B response. [NpuynHoN

MOXXET ObITb IMMUT, OLLIMOKA, HEMOJIHbIN readset MAK HeAOCTUKMMOCTb. Status He yTBep)KaaeT HU
qeuTy,

HM
q&uTs.

lMycToe none, timeout 1 CTpoKa «HUYEro He HAMAEHO» He ABASAIOTCSA oTpULLaTeNbHbIM certificate.

1.2. LOCALLY-NOT-FOUND

LOCALLY-NOT-FOUND MMEET TOYHbIN CMbIC/I

qe uTq.
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MpoBepsieTca Tonbko S, To ectb E=J. HyxHa 3aBepluéHHas LFP-npoBepka; o paspeluéHHbIX

pononHeHusx status He rosopwur.

1.3. ABSENT-IN-DECLARED-COMPLETION-CLASS

ABSENT-IN-DECLARED-COMPLETION-CLASS MM€@€T TO4HbII manuscript-cmbicn
VEeEqe uTg, g,

roe E — finite extensional family BHyTpu ogHoro input, cBA3aHHOrO artifact_sha256. B runtime stomy
manuscript-label TouHO cooTBETCTBYET STABLY-ABSENT-UNDER-DECLARED-EXTENSIONS. M3 & € E cnepgyet (ADCC)

= (LOCAL-NF); 06paTHO — HeT.

NO-WITNESS-RETURNED He pacroniaraeTcs Ha 3Tol wkane: ato diagnosis response, a He membership-
Teopema.

2. KoHeuHbI1 completion-contract

2.1. iBe TMNU3MpOBaHHble 061aCTH

Myctb N — KOHEYHOE MHOMECTBO claim_id KaK MUHUMYM C ABYMsl Pa3/IMYHbIMU 3/IeMEHTaMU: universe
claim-codes. MycTb B — KOHEYHOE MHOMECTBO base_id: OTAE/bHbIA KaTajor OCHOBaHWM. TuMbl He
NMOAMEHSIOT APYr Apyra. B yacTHOCTH, base_id He siBaseTcs claim-code 1 HMKorga He nomelaetcs B claim

closure.
TeKywmin Habop OCHOBaHUM eCTb
SCB,
a KaHaMpaTHas 061acTb A4ONOJHEHNI ONpeaenseTcs TOYHO KakK
A=B\S,B=SLA.

bykBa A o3sHauyaeT TonbKo declared candidate-base domain. OHa He yTBepXaaeT AOCTYMHOCTb Yero-

nnbo BHe 3anucu.
MycTb
@#ECP|A|,Q €E,

— SBHO Mepeync/ieHHOe KOHEYHOE CEMEMCTBO AO0MNycTUMbIX gononHeHuin. Kaxabin E € E asnsetcs
HabopoM [AOMOSHUTENBLHBIX base_id, @ He claim-codes. CeMeicTBo He o6s3aHO 6biTb downward closed,
upward closed nnan paBHbIM P(A). Jioboe M3 3TUX CBOWMCTB J0JIKHO 6bITb OTAENbHO NPOBEPEHO, €C/N

OHO 3asaB/1IEHO.
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PaBeHcTBO payload-cTpok He cknemBaeT protected ids. BkawoudeHne B S mam A 3a8a€Tca TONIbKO

3aLLUMLLEHHBIM MOJIEM.

2.2. MonoxkutenbHble HeHyneBble hyperrules

Myctb R — KOHeuYHoe MHOXecTBO rules
r=(id,,Prem|r| ReqBase|r|, Head|r|),

151 KOTOPbIX

Prem|r| C N,ReqBase|r| C B, Head|r| € N,|Prem|r||+|ReqBase|r||>0.

Rules nonoxutenbHbl: TosbKO inclusion premises 1 TpebyeMbix OCHOBaHMUI, 6€3 OTPULLAHMA U YaNEHUS.
MycToM Prem JOMYCTUM, €C/IM ReqBase HEMYCT. Rule ¢ 06oMMM NycTbiMM Habopamu SBASETCA CTPYKTYPHO
HeleNCTBUTENBHOM 3anMuCbio: runtime BO3BpalLaeT INVALID-EXTENSION-ABSENCE-RECORD € reason-code

NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE.
Lns no6oro U C B 3apaétca onepatop Hag, claim-codes

T,|X|=X U {Head|r|:r € R,ReqBase|r| C U,Prem|r|C X}.
Ero least fixed point

HT,=U Xy, X0=@, X, =T, X, ),

i20

cTabunmsmpyetcsi, nockosibky N KoHeyHo. HauyanbHbili claim-set Bcerga nyct: ocHoBaHust B U numiib

paspeLwaroT npasnia 1 CaMn HE CTAHOBATCA 3JIEMEHTaMM X.

2.3. Completion predicate

[Ons fixed query g € N v ntoboro E C A onpepensietcs 6ynes npeaumkat
W E]:=qeuTs,,.
w — TosIbKko membership B closure, He MCTUHHOCTb, CYLLLEECTBOBAHWUE UAN LIESb.

3. MOHOTOHHOCTb A0NOJIHEHUA

Jlemma CWC-MON
Ons nobbix E,F C A:

ECF=>puTs,p CpuTsyp-

CnepoBaTenbHO,
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ECF AW,E|>W,F|
Jokasarenbcteo CWC-MON
NHayKumer no i:
st UE g XfS UF*
basa nycra. Ecam npaBuio NpUMEHUMO CJieBa, TO €ro required_base_ids BXOAAT Takxke B S U F, a ero

premise claim-codes y)ke BbiBefeHbl cripaBa Mo WHAYKUMOHHOMY npeanosioxeHuto. O6beamnHeHue

payHA0B OAET pesy/bTar. o

Mpu oTpULATENBHbIX premises nnnyaganeHmn code nemma HeENpMMeHnmMa.

4. MaKkcMMasnbHbI GPOHTUP CEMENCTBA
Onpepensetcs inclusion-maximal frontier:

Max|E|={M e E:AF e EIMGF)}.

KoHeyHocTb faét ana kaxkgoro E € E maximal M 2 E; npoMexkyTouHble subsets He 06513aHbl BXOAUTb

B family.

Teopema MAX-FRONTIER-4

VE€ E~W[E|=VM € Max|E|-W [M]

d

JokasarenbctBo MAX-FRONTIER-4
MpsiMmoe HanpaBfieHMe cnenyetr w3 Max(E) C E. Ecan obpaTHo HekoTopblt E uctuHeH, maximal

M 2 E uctnHen no CWC-MON — npoTtuBopeyue. o

Ins (ADcC) goctaTtoyHa exhaustive evaluation Max(€), HO He BbIGOpKa.

5. MMHUManbHbIE KOHTPA0MNOJHEHUSA

MHO>XeCTBO UCTUHHbIX ,EI,OFIOﬂHeHMﬁ BHYTPU 06BbsABSIEHHOrO Kiacca:
CE,E|={E € E:W,[E]].
Ero inclusion-minimal frontier:
MinCE |E|=(E € CE,|E|:AF € CE |E||FSE|}.

Counterextension — KOHTPMPUMEP K (ADCC), HE K BHELLHEMY OOBEKTY.
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CsouctBa MinCE

1. MinCEq(E) — antichainno C.

2. OHa nycTa pOBHO TOrA4a, KOrAa BbINOJIHAETCA ABSENT-IN-DECLARED-COMPLETION-CLASS.

3. Ecqm Wq(Q),To
MinCE |E|={ & }.

4. Ona kaxporo E € CEq(E) cyuwecteyet M € MinCEq(E) cMCE.

5. MonoxutenbHbIM maximal member goctatouyeH, 4To6bl OMPOBEPrHYTL (ADCC), HO He onpeaensert
exact MinCE.

CBE-4: rpaHM4YHasA 3KBUBAJIEHTHOCTb

[.ns Bbi6paHHoro claim-code g onpepensetcs
StableAbsent,|q): = VE € E-W |E|.
Torpa CWC-MON 1 koHeuHocTb family gatoT nosiHbIN psjg, SKBUBAAEHTHOCTEN:

StableAbsent;|q| = VM € Max|E|~W (M| = CE |E|=@ = MinCE |E|= & .

q

MepBoe BblpakeHue ecTb manuscript ABSENT-IN-DECLARED-COMPLETION-CLASS; B runtime oHO uMeeT ums
STABLY-ABSENT-UNDER-DECLARED-EXTENSIONS. HM OAWMH 4YsieH 3KBMBAJIEHTHOCTU He KBaHTMd)MLI,VIDYET 3a

npenenamu E.

Support tree Ha maximal M MoxkeT dakTMyeckn TpeboBaTb TosIbKO NoaHabop D € M poGaBneHHbIX
ocHoBaHui, npuiyém D He o6s3aH cam 6bITb member cemeictea E. Moatomy exact antichain Tpebyet
nposepkn family membership n MeHbwnx members; 6ykBa B 34eck He Nepencrnosib3yeTcs, MOCKObKY

B y»e 0603Hayaet Becb KaTasor base_id.

6. KaHoHM4ecKoe cBsa3biBaHMe c input

Canonical input nmeeT dakTMUecKue 3alULLEHHbIE NONS:

contract

case id

bases

current _base ids
claims

inferences

admissible extensions
query

bases[] 3aJ1a€T B, current_base_ids[] 3aa€T S, a A =B\ S Bbluncasetcs. claims[] 33421 N. Kaxabli1 a1eMeHT
inferences[] 3aa€T inference_id, conclusion_id = Head, premise_claim_ids = Prem, required_base_ids = Rquase.

Kakaplil 3/1eMEHT admissible_extensions[] 3a4a€T MMeEHOBaHHbIM member E nonem added_base_ids; cpeaum
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members poBHO oAMH MMeeT nycton Habop, duplicate extension-sets 3anpeljeHbl. query 3a8a€T

pa3IYUMBbIe positive_claim_id U negative_claim_id; CWC NpuUMeHSeTcs OTAENbHO K KaXXaoMy UX report.

Input npoBepsieTcs Ha exact object fields, yHnKanbHOCTb ids, TUNM3MpPOBaHHbIE CCbIIKM M canonical set-
order. payload MHepTeH. Canonical profile paBeH bw-cjson-2-python-reference; non-finite numbers n duplicate

JSON keys 3anpelueHbl.

Onpegensetcs digest Bcero npuHsToro input-record:
artifact .., =sha256: || hex|SHA 256 canonical _bytes!1||],

roe I — Beco input, Bktoyas contract, o6e query claim-codes, B, S, N, R v extensional listing E.

N3meHeHne member, rule, id, query, payload uam contract co3paét apyroi artifact_sha256. Digest
cBssbiBaeT verdict ¢ ogHMM serialized input, HO camM no cebe He yaOCTOBEPSIET BHELLHIOW MOJIHOTY

ceMelcTBa.

«Bce pasyMHble pononHeHus» He extensional family. Generator pgonyctumM Tosibko Moc/e

MaTepuanamnsaumm KoHe4yHoro cnmcka nog hash.

7. letepMuUHUpoBaHHble closure-cBUAEeTENbCTBA

7.1. MonoxkutenbHbil support witness

Ons Wq (E] npeabasasetca finite support tree:

e root paBeH (;
° Ka)Kp,bIVi node COAEPXKUT claim_id, exact inference_id, MOJIHbIN required_base_ids U premise_witnesses;
e claim_id node coBnagaeT ¢ conclusion_id Ha3BaHHoOro inference;

e required_base_ids TOYHO COBMaJaeT C Rquase(r) N ABNAETCA MNOAMHOMECTBOM aKTMBHbIX OCHOBaHMIA
S UE;

® premise_witnesses TOYHO, 6€3 NPOMYCKOB U extras, NOKPbIBAET premise_claim_ids inference;

o |eaf A0NyCTUM UMEHHO KaK rule-node ¢ MYCTbIM premise_claim_ids U HEMYCTbIM required_base_ids, @ HE KaK
roJibin base_id;

e tree KoHeueH, a Bce base-ids 1 claim-ids paspeluatoTcs B TMNIM3MPOBaHHOM input.

TakMm 06pa3oM, oCHOBaHME HUKOrAa He Mackmpyetca nog, claim-leaf. Ecam prem nycT, nonoxutenbHoe

npoucxoxaeHue claim Bcé paBHO 3anucaHo inference-id 1 HenmycTbiIM HaBOPOM TpPebyeMbIX OCHOBaHWUIA.
IOna netepmuHmnsaMa code nony4yaet nepsbint derivation round, a head — rule ¢ MMHMMAaNBHBIM KJIHOYOM

| first birth round , lexicographic inference-id|,
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a premise_witnesses c/ieytoT canonical claim-id order.

7.2. OtpuuartenbHbii stabilization witness

Ons - Wq(E) runtime 3aBepLuaeT NoJsiHbIN PacyéT
X'=@ X"=T, X, X"=X""",q & X".

Ha koHeuyHoM N pacyét nmeet He 6osee ‘N] cTporux nepexonos. Verdict cepnanumsyer iteration_count 1
MOJIHbINA  grounded_claim_ids A1 KaXXAOro member B extension_closures; He3aBUCMMasi MpoBepKa
nepecuntbiBaet fixed point u3 input. PaBeHCTBO nocieaHen utepauum u q & x- yaoctosepstoT local

nonmembership.

OTcyTcTBUME support tree He 3aMeHseT 3aBepLUéHHbIN fixed-point calculation: oTpuuatensHas nposepka

cieflyeT U3 NepecHnTbiBAEMOro nosiHoro closure-set.

7.3. Counterextension witnesses

Ecau MinCEq(E) Z I, pna kaxporo eé member B minimal_enabling_counterextensions MpeabABASETCS:

® extension_id M eXact added_base_ids, pa3pellaemMsble Yepes admissible_extensions;

© MOIOXKUTE/IbHbIN support tree Npu akTUBHbIX ocHoBaHUax S U E;

o full-family extension_closures, JJOCTaTOYHbIN AJ15 MPOBEPKMN OTCYTCTBMSA MeHblUero true member;
e CBA3bIBAOLLMI BeCb input artifact_sha256 Ha ypoBHe verdict.

Runtime MoXeT BblYMC/IUTD Wq ons scent family u otpunbTpoBath minimal true members. Maximal pass

peluaeT oTcyTcTBME; exact MinCE TpebyerT full pass.

8. CWC-4: TeopemMa To4HOro ceptudpukara

8.1. CTpyKTypa ceptudumKara

Runtime-aHanu3 npuHMMaeTCs, TONbKO ecu:
1. npoBepeHbl KoHeuHble typed domains N, B, B=S LI A, Bce ccbl/IK4, pOBHO 0aMH empty member,
g € N v (CWC-NONNULL);
. artifact_sha256 nepec4ynTaH 13 exact input;
. maximal_extensions TO4YHO pPaBEH MCIX(E), 6e3 MpornycKoB U extras;
. extension_closures CO,€PXUT 3aBEPLUEHHBIN closure Kaxkgoro member;

. query_analysis CBSI3aH C TEMM e input/query, a 3Ha4yeHM s Bbl4UC/IEHbBI, HE NPoYMTaHbl U3 payload;

N A WN

. KaXKabl " positive_report 7] negative_report COAEPXKUT exact maximal_extension_checks 7]

minimal_enabling_counterextensions;
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7. BbiBOA, orpaHmyeH declared finite family n cHabxéH ob6enmn semantic fences.

8.2. Teopema CWC-4

Ons coBmectumoro input u report Bbi6paHHoro claim-code g B verdict co status VALID-EXTENSION-ABSENCE-

ANALYSIS:

absence

class

=STABLY — ABSENT —UNDER — DECLARED — EXTENSIONS < MinCEq(E)Z .

MinCE |E|=@ = VM € Max|E|-W [M|

o

Manuscript-label ABSENT-IN-DECLARED-COMPLETION-CLASS O3Ha4yaeT POBHO runtime-class STABLY-ABSENT-UNDER-
DECLARED-EXTENSIONS. 9TO O0TObpaykeHMe MMEH OJHOro orpaHUYeHHOro npeaukata, He semantic upgrade.

Positive maximal presence otsepraet (ADcc); full pass Bo3BpallaeT exact minimal_enabling_counterextensions.

Jokasarenbctso CWC-4
MNepecunTaHHble closures yctaHaBAMBAKOT 3HAYEHUS Wq(M); exact maximal set uckioyaet nponycku.

MAX-FRONTIER-4 nepeHocuT oTpuuaHue Ha family, a MinCE nycTta poBHO npu oTcyTcTBMM true member.

artifact_sha256 CBSI3bIBa€T OAMH input. o

8.3. TouyHas rpaHuu,a TeopeMbli

CWC-4 He yTBEpPXKOAET
VECA-WE|,

ecan family He paBHa P(A), M He KBaHTUOUUMPYET MO HOBbIM rules, universes WAM BHELUHUM

COCTOAHUAM.

9. Exact schema/runtime mapping

9.1. Input
®dakTuyeckoe nosne TouHbIN 06BEKT UM NPOBEPKA
bases[] katanor B: base_id, role_code, nHepTHbiit payload
current_base_ids[] TeKylLme ocHoBaHua S
claims|] claim-universe N : claim_id, uneptHbiit payload
inferences(] R: conclusion_id, premise_claim_ids, required_base_ids u

nonzero condition

nmeHoBaHHoe extensional family E yepes extension_id,

admissible_extensions|] .
added_base_ids
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dakTuyeckoe noJsie ToYHbIV 06BLEKT UM NMPOBEPKA

pair_id n aBa pa3nnyHbIx Koga: positive_claim_id,

uer . L
query negative_claim_id

9.2. Verdict

Ecan record npowén parsing, Bce runtime cross-field checks n noaHbIM aHann3, BEPXHUI status paBeH
VALID-EXTENSION-ABSENCE-ANALYSIS. OgHon JSON-Schema-validity gns storo HepocTtaTtouHo: cross-reference,
canonical ordering n 3anpet reintroduction nposepsieT checker. artifact_sha256 cBsa3biBaeT verdict ¢ input.
current_closure coaepXut closure npu S; maximal_extensions nepedyncasier exact MGX(E); extension_closures

COAEPXKUT closure KaXKgoro member; query_analysis COEPXKUT positive_report U negative_report.

Kakablit report uMeeT Tosibko Tpu runtime absence-class:

NOT-AN-ABSENCE - CURRENTLY - PRESENT
CURRENTLY -ABSENT-ENABLED-BY -DECLARED - EXTENSION
STABLY -ABSENT -UNDER-DECLARED - EXTENSIONS

B report current_present €CTb 3Ha4YeHUe Wq(ﬁ ) maximal_extension_checks GUKCUPYET MpUCYTCTBUE code Ha
KakgoM maximal member, a minimal_enabling_counterextensions €CTb exact Ml'nCEq(E) ¢ derivation

witnesses.

Runtime Bcerga BbIAAET rpaHULLbI:

semantic status = NOT-MACHINE-VERIFIED

extension_exhaustiveness status =
DECLARED-FINITE-EXTENSIONS-ONLY-NOT-FUTURE-EXHAUSTIVENESS-ATTESTED

polarity semantic_status =
POSITIVE-NEGATIVE-CLAIM-CODES-ONLY-NOT-WORLD-POLARITY-VERIFIED

query_analysis.closed_world_inference_status pPaBe&H NO-CLOSED-WORLD-INSERTION; OTCYTCTBUE positive code He
BCTaBdeT negative code. joint_current_status HE3aBUCUMO pa3ind4aeT HM OOHOro, TOJIbKO positive, TOJIbKO

negative 1 o6a claim-code.

LOCALLY-NOT-FOUND YMTAETCs KaK current_present=false; NO-WITNESS-RETURNED OoCTaétcsi transport diagnosis u He
aBnsetca runtime absence-class. Domain failure [aéT INVALID-EXTENSION-ABSENCE-RECORD, HECOBMECTUMBIN
contract — INCOMPATIBLE-EXTENSION-ABSENCE-CONTRACT, HO HM OAMH rejection He ABAseTcs oTpULATESIbHbIM

pe3ybTaToM.

Runtime pa36upaet JSON c duplicate-key rejection, npoeepsiet typed domains, Bbluncasert closures Bcei
family n witnesses, ctpout exact maximal n minimal frontiers 1 npoBepseT MHBapMaHTbl HE3aBUCUMbIM
KoHeyHbIM audit. Hu umsa nons, HM payload ¢ TEKCTOM "STABLY-ABSENT.." He y4vactBytoT B closure-

BbIHNCNIEHNN.
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10. OnuuoHanbHas hitting/cut-pBocTBEHHOCTD

MycTtb
M =MinCE |E|.
IOna H C A onpepensietcsa restricted family
E,=|E€EE:EnH=0/.

H — sanpeuwéHHble otaenbHon policy addition-ids; cut, ecnm restricted family He copepxut true

member.

CUT-MINCE-4
VEEE,~W[E/l=VMeMHNM#Q

JokasarenbctBo CUT-MINCE-4

True E € E; copepxxut minimal true M C E, He nepecekatowmin H, 4to oteepraet hitting. O6patHo,

HenepeceuéHHbIn M cam BxoauT B restricted family n nctuHen. o

Minimal hitting sets — minimal cuts. NMpn & € M ux HeT: additions He oTMeHsitoT local support. Cut —

onepauus Hag, ids, He NPUYNHA UK PEKOMEHJALUS.

11. KOHTPOJIbHbIE KOHCTPYKLUUU

11.1. Positive control: noKanbHO He HaAEHO, HO HAAEHO B A0NOJIHEHUMU

MycTtb
N={q.q |,B={by,a},S={b,},A={a],
E={0,{al},R={(D,]a},q)}.

3peck y rule nNycToit Prem, HEMYCTOI ReqBase={a} U Head=q; 3TO AOMYCTUMOE HEHy/leBOe NpaBuo. q —

OTAeNbHbIN query-partner code n U3 OTCYTCTBUSA ( HE BbIBOAUTCS.
Torpa

W (& |=false, W |{a}|=true,

q'

MinCE, |E|={{a}}.

3TO NpsAMon falsifier MMIJIMKaLLMN LOCALLY-NOT-FOUND = ABSENT-IN-DECLARED-COMPLETION-CLASS.
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11.2. Positive control: code HaliaeH noKanbHO
MycTb rule MMeeT Prem=2, ReqBase=(b,}, Head=q npn b, € S. Torpa Wq( &), a

MinCE, |E|={ & }].

Family-absence otBepraetcsa 6e3 nposepku additions; 3anpetom anemeHtoB A 370T local support He

yAansercs.

11.3. Negative control: otcyTcTBME BO BCEM 06bSIBJIEHHOM KJlacce

MycTb
N={q.q },B=(by,a,x},S={b,},A=[a,x},E={D,[a]],

a eIMHCTBEHHOE rule K g UMeeT Prem=2, ReqBase={x}, Head=q. OCHOBaHMWe X cyluecTByeT B B, HO He BxoauT
HU B S, HX B 0AUH 06BbABAEHHbI member. Ha maximal member {a} least closure ctabunmsmpyetcs 6e3
g. CWC-4 Bo3BpallaeT STABLY-ABSENT-UNDER-DECLARED-EXTENSIONS MMEHHO [/18 [ABYX NEePeYnCeHHbIX

members.

Job6asneHune completion {x} notpebosasio 661 HoBoro family member 1 HOBOrO artifact_sha256. CTapbliif

verdict HM4yero o Takom mutated input He roBopuT.

11.4. 1Ba HECPaBHUMbIX MUHUMAJIbHbIX KOHTPA,OMOJIHEHUSA

Nycrs B=A={a,b,c},S=&,N=(q,q }, E=P|A), arules copepxar
(D,{a,b},q),(D,{c},q).
Torpa
MinCE |E|=({a,b},{c}].

EguHcTBEHHbIM maximal member {a,b,c] MoKa3sblBaeT, YTo absence /I0XKHO, HO caM He pacKpbiBaeT

exact antichain. Minimal cuts pasHbl {a,c} u{b,c}.
11.5. Payload-spoof control
Ecnn payload nokanbHoro record cogep»uT TEKCT

"nobaBneHne a BbLIBOQUT (;  OTCYTCTBYEeT BO BCeX OCTalibHbIX Ciyvaax"
Ho 3awwménHble B, S, E n R storo He koaupytoT, closure un verdict He MeHsitoTcs. MNMpoynTaHHas CTpoKa

He co34aéT HU inference, H1 family member, H1 oTpruatensHbin fixed-point result.
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11.6. Family-boundary control

Nou A={a,b} n E={D,{a}} cepmmdukar moxeT ycTaHoBuTb oTcyTcTBMe BO Bceit E. OH He

nokpbigaeT {b] u {a,b}, xota oHu senstoTcs subsets A. Camo nepeuncnenue admissible domain

[ob6aBnsieT HenepeuncieHHble completions B quantifier range.

12. Adversarial falsifiers ceptudpukara

CWC-4 oTtBepraetcs XoTs 6bl MPU OJHOM U3 CAEAYIOWMX YCIOBUN:

. artifact_sha256 He nepecymnTbiBaeTCs U3 exact input;
. query, inference nam family member nsmeHnén nocsne ebluncnenus digest;
. B E HeT poBHO oHOro member ¢ added_base_ids=[];

. member copepxunt id BHe A=B\ S, M60 current_base_ids coaep>kuT id BHe B;

. maximal_extensions MponyckaeT maximal member uam coaepxut nonmaximal extra;
. extension_closures OTCYTCTBYET X0OTs 6bI 15 ogHoro declared member;

1
2
3
4
5. base_id nomelLéH B claim closure uam claim_id MpoOYMTaH Kak OCHOBaHME;
6
7
8. negative closure He sBnseTcs fixed point 1Mbo conepxur q;

9

. derivation witness coaep»X1T HEN3BECTHbIN inference_id MM HECOBMAAALLNIA claim_id/conclusion_id;

HE

10. witness MPONYCKAET required_base_ids, UICNONIb3YET HEAKTUBHOE OCHOBaHME WU UMEET HeBeprIl‘/‘l

premise_witnesses;

11. npaBnno € nNycTbiMmn OHOBPEMEHHO premise_claim_ids U required_base_ids HE OTK/IOHEHO KaK INVALID-

EXTENSION-ABSENCE-RECORD / NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE;

12. full-family pass He BbIMOAHEH, HO minimal_enabling_counterextensions 06bsABNEH exact;

13. B MinCE nponyueH true minimal member, Bkao4éH false member nan BKkAOYEHbI CpaBHUMbIE

nonminimal members;

14. duplicates, ambiguous ids nau duplicate JSON keys meHsitoT extensional reading;

15. nopsaok mbo whitespace ncxogHoro JSON onM6o4YHO TpaKTyeTcsl Kak MHol extensional value;

16. payload usBnekaetcs kak base, claim, inference, witness nnu verdict;

17. NO-WITNESS-RETURNED BblJaH KaK JoKa3aTeabcTBo nonmembership;

18. LOCALLY-NOT-FOUND MoBbILLEH A0 stable absence 6e3 maximal checks;

19. finite family result nepenucan kak BHewHss unm future-exhaustiveness claim;

20. oTcyTcTBME positive claim BcTaBasieT negative claim Bonpekn NO-CLOSED-WORLD-INSERTION;
21. positive 1 negative claim-code ckneeHbl IM60 mx joint state ckpbIT;

22. ncnosnb3oBaHo nonmonotone rule, Ho npuMeHeHa MAX-FRONTIER-4;

23. report Ucnonb3yeT UHOM input, YeM CBA3aHHbIN artifact_sha256;
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24. manuscript-label ABSENT-IN-DECLARED-COMPLETION-CLASS MOBbIWEH Bbllle runtime-class STABLY-ABSENT-
UNDER-DECLARED-EXTENSIONS.
otn falsifiers genator CWC-4 onpoBep)KMMbIM Ha YPOBHE 3anmucu: A6on npuHumarowmin checker

OOJDKEH 6O BbIABAATb UX, INOO He peannsyet 3asB/IEHHbIN KOHTPAaKT.

13. Self-boundary

Tekct 3toro ¢amna caMm no cebe He sasndetrcs CWC-4 input. YtoObl MPUMEHUTb KOHTPAKT K
coAepXalmmcs 34ecb CTpoKaM, Tpebyetcs oTaenbHO npeabssuTb KoHeuHble N,B,S,A,E,R,q,
exact contract u artifact_sha256, npuyém B=SLIA. 3arofioBok «cepTUdMKaT MOAHOTbI» HE CO3AaET

MOJIHOTY TaK K€, KaK CTPOKa «OTCYTCTBYET» He CO3/4a&T 3anunch oTpuLLatenibHoro closure-result.

Ecn NoncK BHeLHMX paboT HUYErO He BEPHYJ, 3TO TOJIbKO NO-WITNESS-RETURNED 111 KOHKPETHOro search
response. Ecin B flokasibHOM cnincke HeT predecessor-id, ato MmakcumMyM local nonmembership B atom
Cnucke. YTBeEpXAEHWE «MpeallecTBEHHUMKOB HeT» notpeboBano 6bl otaenbHoro declared completion
universe 1 KoHe4yHoro exhaustive certificate; CWC-4 He npefocTaBfisieT YHUBEPCYM BCEX BO3MOXHbIX

3anucel 1 He 3asaBasgeT novelty nau priority.
Ecnim CWC-4 ycnelwHo npoBepsieT cobcTBeHHbIN serialized test record, oH ycTaHaBAMBaEeT inLLb:
VE € Egi Qe € HTs  y-

Hu cnoBo self, HK 31OT formula-display He yaocToBepsaloT BHELHUI 06beKT. MpoBepKa He npesBpalaet

code-id B TO, YTO MOXXHO NPOYUTATb U3 EFO UMEHMW.

_ 46



BEFOREWORD / RESEARCH - PHASE 4 - CBE-4 / MCW-4

14. UtoroBbiii HOX Phase 4

Exact negative result TpebyeT He OTCYTCTBUSA HAWMAEHHOMN JIMHUU, 8 HOBOM MOJIOXKUTEIbBHO 3annUcaHHOM

KOHCTPYKLMU:

e pasfenibHbIX KOHEeYHbIX universes claim-codes N u base-ids B;
e pasbuerHns B=S LI A v TunusupoBsaHHbIx positive hyperrules;
® MepeymncIeEHHOro Kiacca base-gonosHeHu;
e CBsI3bIBAlOLLLETO input artifact_sha256;
® [TOJIHOI0 maximal_extensions U extension_closures;
e leTepMUHUPOBaHHbIX derivation witnesses asa minimal counterextensions;
® SBHOW rpaHuLbl KBaHTOpA.
Moatomy utor CWC-4 nMeeT CTpOro orpaHMYeHHyo popmy:
OmcymcmBue withess B omBeme He ecmb withess omcymcmausi.

JlokanbHoe honmembership He ecmb completeness.

Completeness cyLiecmByem moJibKO OmHocumesibHO 3anucaHHOro KOHe4YHoro Kaadcca.

[laxke ycrelHo npoBepeHHbIn runtime-class STABLY-ABSENT-UNDER-DECLARED-EXTENSIONS, OTOBPaXKEHHbIN B
manuscript-label ABSENT-IN-DECLARED-COMPLETION-CLASS, OCTaéTcsi code-result 06 ogHoM cBsizaHHOM input.

OH He BbIXOAWUT 3a €ro rpaHnLly mn He noJyvyaeTt BHELUHUM ped)epeHT OT COBCTBEHHOIO YTEHUS.
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BND-4: TPAHULIA NMPOAOJ/DKEHWUI, DEFAULT 1 OTMEHA

0. HopMaTuBHbI# cTaTyC

310T dain GUKCUpYeT 4YyBCTBUTENBLHOCTb OTpuuUaTenbHOro code-status K 06bABNEHHOM TpaHuLEe
[OMNYCTUMbIX Npoao/ikeHuid. OH He 3anpeliaeT oTpulaHue, A0KasaTeNbCTBO OT NpoTuBHoro, closed-
world 6a3bl gaHHbIx, default logic, exceptions, priorities nnn belief revision. OH oTaenser yetbipe

3anncun:

NONMOXUTENbHLIM code He BbiBEeH B TekyweM snapshot;

NONOXUTENbHBIM code He BbLIBOAWM HU B OOHOM OOBLABMNEHHOM MPOQOJIKEHUU;
oTpuuaTtenbHbim code npuHAaT no supplied default-policy;

Ha3BaHHOr0 He CyWecTBYyeT.

MepBble TPU MOTYT MMETb TOUHbIN GpOpPMasibHbIN KOHTPAKT. YeTBEpTas CTPOKa He nosydaeTcs U3 HUX 6e3

oTaenbHoro relation, ceasbiBatoLLero code 1 Ha3BaHHoe. Kaxkao0e nMs B 3ToM daliie ocTaércs carrier.

HopmatueHble theorem-id:

BND-4  COMPLETION-BOUNDARY-IS-INPUT
REV-4  DEFAULT-VERDICT-IS-SNAPSHOT-RELATIVE
DEF-4  DEFEAT-ORDER-IS-INPUT

VX TEKCTOBbIN CTaTyC — TEXTUAL-THEOREM-IN-DECLARED-METATHEORY. /IcnoNHAeMble instance-status oTHocsTCS

TOJIbKO K TO4HOMY KOHeyHoMy JSON record.
1. NonoxurenbHoe aapo Phase 4
OUKCUPYHOTCS ABA TUMM3UMPOBAHHbIX KOHEYHbIX HOCUTENSE:
N — claim-codes,
B — protected base-ids,
M MHOXeCTBa
S C B— tekyiue protected bases,
A C B— candidate protected bases gonyctumoro pacimpenus,SN A= ,B=S U A,

npuyém base-role u claim-role He ckneuBarTcsa coBnageHMeM HanucaHust id. KoHeyHbIt Habop

nonoxutenbHbix hyperrules R coctont us tpoek
r=(Prem(r],Rquase(r),Head(r)),
roe Prem(r) CN, Rquase(r) C B, Head(r) eNwn

|Prem|r||+|ReqBase r||>0.
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Onsa U C B nonoxuTesbHbii onepaTtop AeNcTBYET To/IbKO Ha claim-codes:
T,/ X)=X U [Head|r|:r € R,ReqBase|r| C U,Prem|r|C X}.
ona E C A:
ClSUE|=pT,, ;.

HenopagmkHas Touka HaumHaetca ¢ X,= . Base-id cam He ctaHoBuTCs claim-code; introduction 6e3

claim-premises gonyctma Tonbko npu Henyctom ReqBase (r)
O6baBIEHHAs CEMbS NPOAOIKEHNIA
EcCP|A]

KOHeYHa, HemnycTa 1 coaepxut &J. OHa aBasetcsa exact family-code. CNoBO npogonkenne HE YTBEPXKAAET

du3nyeckoe byaylee; anemMeHT E sBnseTcs KOHeYHbIM HabopoMm base-id.
[ns target-code g € N:

W, IE]: = q € Cl[S UE|.
MonoxutensHocTb rules JaéT MOHOTOHHOCTb:

ECE' AW/E|=>W,E'|

MMeHHO 3Ta mnocbliKa paspeluaeTt nposepkKy maximal frontier. Default, retraction u defeat Hmxke He

noacrasaatorca nog, MON-4 mosva.

2. Tpu pa3HbIX OTpULATE/IbHBIX OnepaLumn

2.1. Local nonmembership

Tekywwmii least closure MoxkeT He cogepxatb (:
q e Cl,S|.

310 exact nonmembership code. OHo He co3aa€T HoBbIN claim-id g , He o6basnset family exhaustive

He roOBOPUT O NMPOAO/HKEHUSIX.

2.2. Stable absence B 06bsBNeHHOI ceMbe

Onpepensetcs relation:

StableAbsent ;|q|: = VE € Eq & Cl,|S U E|.
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OHa cunbHee LOCAL-NF. B pykonucm ncnonb3syetcsa KBaanduumpoBaHHas MeTKa:

ABSENT - IN-DECLARED-COMPLETION-CLASS

En cootBeTcTBYeT executable enum query_analysis.*_report.absence_class = STABLY-ABSENT-UNDER-DECLARED-
EXTENSIONS; overall runtime-status ocTaértcs VALID-EXTENSION-ABSENCE-ANALYSIS. C/loBO ABSENT 6e3 qualifier
3anpeuleHo. [laxke nonHbii nepebop E He pokasbiBaer, uyto E wucyepnbiBaeT 4T0-1M6GO, He

CepManmM30BaHHOE KaK €€ 3/IeMEeHTbI.

2.3. Default-negative code

Policy moxeT BBECTM OTAENbHbIN negative claim-code g npu BbinonHeHUM SA-4 6o yxe npu LOCAL-
NF:

D,|S,R,E,q)e (ACCEPT-q ,UNDETERMINED,REJECT-q }.

3pecb T — supplied policy. Bo3aMOHbI, Hanpumep:

OPEN-WORLD:
LOCAL-NF -> UNDETERMINED

DECLARED - FAMILY -CLOSED-WORLD:
SA-4 -> ACCEPT-negative-code

CURRENT -SNAPSHOT-DEFAULT :
LOCAL-NF -> ACCEPT-negative-code-until-defeated

3T0 Tpu pasHble GYHKLMU. Ha3BaHUS open U closed HE lOKa3bIBAlOT aeKBaTHOCTb policy; oHU dUKcUpyoT

branch anroputma.

3. BND-4: rpaHuu,a NpoAo/NKEHUMN ABASETCA BXOAOM

Nycte N,B,S,A,R,q oayHakoBbl B AByX records, HO 06bABAEHbI pa3Hble KoHeuHble ceMbn E , E,.

Onpepennm:

1, StableAbsentEi(Q) )

Z\E.|=
( ') 0, wuHaue.

Teopema BND-4
Ecnn

Z|E||#Z|E,),

TO He cyllecTByeT GYHKLUM TONbKO OT (N ,B,S,A,R, q), KOoTopasl NpaBuU/bHO Bo3BpallaeT oba verdict.

MonHasa GyHKUMA 06s3aHa YnTaTh pasmyatollyto boundary-coordinate:

Z|E,|# Z|E,|= E Bxoput B nonHb1ii readset orpuuarensHoro verdict.
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JloKa3zaTenbCTBO
MpeanonoxuMm, yto evaluator F He uutaet E. Ero input B AByx ciydasx no6ailTHO OAMHAKOB MO BCEM
NPoOYUTaHHLIM KoopAMHaTaM, Mo3ToMy output oamHakoB. Ho specification Tpebyet Z(E1)¢Z(E2).

MpoTuBOpeume. o

TeopeMa He obbsiBaseT ogHy boundary npaBuabHoi. OHa NOKaNM3YET pasnyme pesysbTaTta B 3arnuncu

boundary.

MuHUManbHbIN NpuMep

Myctb rule r BoIBOAMT g M3 protected base a € A:
Prem|r|=& ,ReqBase|r|={a},Head|r|=q.

Mpn

noJiy4aercs Z(El)Zl. Mpwn

noJslyyaeTcs Z(E2)=0. Tekywmin S, rule u target He u3MeHWMAUCb. M3MeHunach paspeluéHHas

completion-coordinate.

3anucb EIZ{@} jonyctuma Kak closed-instance control. OHa He nmoslyyaeT cTaTyc ALL-FUTURE-INPUTS-

EXHAUSTED.
4. REV-4: default verdict oTHocutcsa K snapshot
Myctb snapshot R, cogep»ut (N ,B,S,A,R,E,,q, HSA) "

StableAbsent lq].
3pecb paccmatpusaeMas policy onpeseneHa ToYHo:

D, |[RI=ACCEPT-q = StableAbsentER[q].

Tsa
MycTb HOBbIN snapshot R, oTanuaetca pacumpenHoit declared family:
E,<E,
ncywectsyer E; € E, ¢ Wq(El).
Torpa 13 nepBol NocbINIKK U exact witness cneayer:
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StableAbsent ; q|, - StableAbsent , (q.

Teopema REV-4

[nsa TouHo onpeaenérHol (SA-POLICY) BbiNoAHAETCS:
D, (R)=ACCEPT-q AD, (R|#ACCEPT-q .

CmeHa verdict nokanmsyetca B usmeHmslemcs snapshot. OHa He o3Hauaer, uto bytes R, petpoaktnsHo

cogepxanu E|, n He o3Havaer, uto R, 6b11 noXkeH oTHocuTenbHO cobeteeHHom declared family.

JoKa3aTenbCcTBO
Mo (SA-POLICY) DHSA untaet SA-4 1 NPUHUMAET g POBHO Ha 3TOW BETBU. B R, universal condition gaHo

Kak nocbinka. B R, ero HapywaeT exact witness E . M0o3ToMy AiBa 3Ha4eHUs CeyroT HENocpeACTBEHHO

U3 onpeneneHums. o

DOnsa policy, KoTopas MOXeT NPUHUMATL @ M MO APYrMM OCHOBaHUAM, REV-4 yTBep/AaeT TO/IbKO OT3bIB

SA-4-based authorization, a He 0643aTenbHbIN UTOrOBbLIN 0TKa3 Bcero multi-branch evaluator.

REV-4 dopmanusyet defeasibility kak ¢yHKUMIO pasHbIX inputs. ®pas3a unbopmaums nosemnacs OCTAETCS

onucaHueM aByx records no BHelHero time-binding.

5. DEF-4: nopsapok defeat asnsercs Bxogom
MonoxutenbHbi least closure umeet canonical state npu ¢ukcupoBaHHbix S, R. Nonmonotone

CUCTEMA MOXKET CoAepyKaTh:

rl: if NOT-FOUND(q) then accept g-

r2: if witness(q) then defeat rl

r3: if exception-x then defeat r2

r4: priority(r3) > priority(r2) > priority(rl)

Ytobbl nonyunTh deterministic output, contract gomkeH pukcupoBathb:

e CMHTaKcuc negative premise;
© MOMEHT MPOBEPKU NOT-FOUND;
e admissible extension family;
e npaBuno retraction;

e conflict relation;

e priority order;

o tie-break;

e update schedule;

e termination condition;
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e snapshot identity.

0603Ha4YMM 3T Mo COBOKYMHO &. MycTb ABe AonyctuMsble policies §,,0, Ha oauHakoBbIx facts/rules

NpMHMMaloT pasHble extensions X, #Z X,

Teopema DEF-4

X, # X,= 6 aByisieTCs pa3MuaroIiyuM input BEBIOpaHHOTO extension.

JlokazaTtenbcTBO coBnagaetr ¢ ¢yHKUMOHanbHOM ¢opmon BND-4: evaluator, He uyuTaroWmin

pasnnyatoliyto coordinate, He MOXET KOPPEKTHO BEPHYTh [iBa pa3HbIX required outputs.
DEF-4 He yTBepxgaeT, 4To nonmonotone logic HekoppekTHa. OHa 3anpeltaeT solver-default, iteration

order unu priority-table ncuesHytb ns declared readset nocne Toro, Kak ot HUxX 3aBucen verdict.

6. Mouemy maximal-frontier theorem cropga He nepeHoCUTCA aBTOMaTHUYECKH

CBE-4 ncnonb3yet MOHOTOHHOCTb Wq. Mpwu default negation oHa MoxkeT HapyLiaTbes. MycTb:
QlE|=1=acEAbegE.

Torpa:
Qlla}|=1,Ql{a,b}|=0,

xots {a} c {a,b}. Echm eguHcTBeHHbI maximal extension paseH {a,b ], npoBepka Tonbko maxima
nponycTuT intermediate witness {a}.
MosToMy 06s3aTeNbHbI ABa Pa3HbIX peXnma:

MONOTONE-POSITIVE-WITNESS:
maximal-frontier reduction ponycTtuwm;

NONMONOTONE -DEFAULT -DEFEAT:
TpebyeTca exact semantics no Bcem relevant states/transitions.

MopcTaBUTb BTOPOM pexkum noj theorem nepBoro — CBE-MONOTONICITY-FALSIFIER MM implementation

conformance defect, B 3aBMCMMOCTM OT NpeabABAEHHOro 06bEKTa.

7. OTpMLI,aTEHbeIﬁ code He aBnseTca AonoJiHeHnemM aBToMaTu4eCku
MycTb q+ nq — Aga distinct claim-id. BosMoxHbI YeTbipe code-states:

0,0,(0,1),[1,0,(1,1],

rae nepeasi KoopauHata o3HavyaeT membership q+, BTOpas — membership g . H1 ogHo HanmcaHue id

He yaanseT HU OJIHOrO COCTOSIHUSI.
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Restriction
K¢={10,1),/1,0]]
nenaet q GyHKUMoHanbHbIM complement q+, Ho restriction y)xe coaepxuT:

e completeness: oanH 13 codes NpUHAT;
e consistency: o6a 0JHOBPEMEHHO He NPUHATHI;
e complement policy: negative-coordinate onpegensiercs kak 1 — p.

3TN YC/IOBUS MOTYT 6bITb OT/IMYHBIMU aKcMoMamu theory. OHM He HaxoAATcs B MYyCTOM MeCTe,

OCTaBLLUEMCS TOC/Ie OTCYTCTBYHOLLLErO positive-code.

MonoxkmutenbHbin control o6a3aTeneH: ecam exact theory gokasbiBaet complement relation n exhaustive
case split, oHa KoppeKTHO BbIBOAUT negative-code 6e3 3apaHee BBeaEHHOro negative claim. Phase 4
npuHumaet 371oT formal result. Ero ocHoBaHusi Haxopsitcss B theory/rules/certificate, a He B

nonoccurrence CTPOKM.
8. Proof by contradiction u default negation
[loka3aTenbCTBO OT MPOTUBHOIO MMeET dopMy BHYTpK theory @:

O, L=, 0+ -q.

Phase 4 He ypanset R_, axioms ©, parser, proof object unn theorem-status. OHa dUKCUpyeT MX Kak

readset BHyTpeHHel derivation.
Negation-as-failure umeet gpyryto popmy:
Search,|q]=NOT-FO UND=, , 3q .

3necb H — horizon/search protocol, B — boundary, m — conversion policy. Ecam search incomplete
mnu terminated by timeout, antecedent He paBeH exhaustive nonderivability. Ecim exact finite search
complete, nokanbHbIN oTpULATENbHBIN result gonycTuM. HU oAuH cilyyait He NpeabaBasieT HasBaHHOE

BHe theory.

9. Exception n usmeHesue npasun

REV-4 Bbliwwe pacwmpset family npu ¢mkcupoBaHHbIx rules. OTae/lbHO BO3MOXEH HOBbIM snapshot:
R,%#R,.

HoBasi exception-rule unmM otmeHa ctapoit rule meHsiet operator. Crapbiit least closure He o06s3aH

COBMaAaTh C HOBbIM. 3TO HE HapylleHMe HepPETPOaKTUBHOCTU bytes: sk3eMnsipbl operator pas/iMyHbI.
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Henb3a nucatb:

cTapbii verdict Obi1 popManbHO MONy4YeH;
crnepoBaTenbHO, HoBas rule Bcerpga yxe Haxogunacb B CTapoMm carrier.

Henb3sa Takxe nucatb obpaTHoE:

HoBasa rule m3meHuna verdict;
cnepoBaTenbHO, cTapbih proof HuMkorpa He uMen theorem-status B cTapou theory.

TouHble cTaTychbl MHAEKcUpyroTcs snapshot hash n contract id.

10. Backdating, timestamp u ucropus

Record MoXeT coaeprKatb:

created at: 1900-01-01

known _before: proof

priority rank: first

2TK nons MoryT yyacteoBaThb B declared priority algorithm kak codes. OHM He A0Ka3bIBalOT GUIMYECKYIO

Aaty, NnopsaaoK nyo6mMKkauum nan UCTopnYeckoe 3HaHMe 6e3 otaenbHoro attestation channel.

Ecnn defeat-policy copTtupyet rules no created_at, None BxoguT B input n BauseT Ha formal result.

MoameHa formal ordering Ha historical occurrence saBnsieTcs HoBbIM bridge-claim.

11. Closed-world kak exact special case

Closed-world contract MoeT 6bITb CTPOrMM U NoNe3HbIM. Ero MMHMManbHas declared dopma:

. exact carrier/domain;
. exact rule-set;

. exact query language;

1
2
3
4. exact admissible extension family;
5. termination/exhaustion certificate;

6. conversion rule us stable nonmembership B negative-code;
7. snapshot id.

Ecnun Bce nonsa nposepeHsl, status

NEGATIVE-BY-SUPPLIED-CWA-POLICY

NMOIHOCTbO MPUHMMaETCS. He NpMHMMaeTCs nepemMeHoBaHMe B:

NEGATIVE-WITHOUT-POLICY
WORLD-ABSENT

NO- FUTURE - COUNTEREXTENSION
NAMED - THING-NONEXISTENT

6e3 HoBbIX relations.
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12. PakeTa, uenb M justification
MycTb Tekywmi technical record nogaepkmnsaert claims:

CALCULATION-CORRECT
CONTROLLER-APPLIED
TELEMETRY -MATCHED
FLIGHT-CRITERION-MET

M He noaaepymBaeT GOAL-JUSTIFIED. LOCAL-NF ans sToro code He A0Ka3blBaeT GOAL-NOT-JUSTIFIED, @ TEM

60o/1ee OTCYTCTBUE LLESIM MU CMbICAA.

Ecnn exact declared family paspelwaet extension-base B:goal-endorsement, nocsie KOToporo rule BbIBOAUT
GOAL-JUSTIFIED, noJsiydaetcss minimal counterextension. Ecam family 3anpeutaetr takon base u Ha Bcex
maxima code OTCyTCTBYET, MOJly4aeTcsl ABSENT-IN-DECLARED-COMPLETION-CLASS. 3anpeT sBasetcss boundary

input.

Ecnu policy yctaHaBnnBaeT SUCCESS -> ENDORSE-GOAL, justification-code MoxeT 6bITb popManbHO BbiBEAEH.

Rule siBnsieTcs HopMmaTtuBHbIM bridge. MNMonéTt He noMewaeT rule Hasag, B NPEXHIOK GopMyy.
MakcnMabHas yCTyrnKa CoxXxpaHseTcs:

® paKeTa CYLLECTBYET;

e paKeTa NIeTuT;

e calculation yyactsoBann;

e telemetry cooTBeTcTBYET criterion;
e declared technical goal gocTurHyT.

N3 ycTynKn He cnefyeT HU cmbica ecTb, HU cmbicna Het. O6e CTPOKKM TpebytoT cBomx target-codes u bindings.

13. Cto, asectn, Tpucta snapshot

MoBTOpPHbLIN 3aMyck Ha HeMsMeHHOM snapshot Bo3BpalyaeT ToT e deterministic verdict. HoBbili base,

rule, family member, priority unm policy co3gaét HoBbIN input.
MosTomy:
Ry40= Rypp=R300= D (RIOO) =D (Rzoo) =D (Raoo) s
ecnu evaluator deterministic. Ho:
R0 Rygo

HE ,u,aéT BbiBOJa O HanpaB/J1€HNN USMEHEHUA 6e3 yTeHus pa3anyma. Yucna 100, 200, 300 ABAAKOTCA labels

0o time-binding.
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®pasa um oamoro witness 3a 300 netr MOXET ObITb TOYHOM transcript-summary no declared log. OHa He

03HaqaeTMMne$HemnMomeHBnmﬁoanoAmmeMM6€3b0undarytheoreﬁL

14. CamonpumeHeHune BND-4

IT10T dhaln CoAeP>KUT MHOMXKECTBO OTPULLATESIbHBIX CTPOK. HM 0f1Ha He MoJlyYyaeT UCKIHYEHUS.

Crpoka

B Qaine HeT owmbku
He siBNseTcs audit certificate. Ctpoka
BCE CJly4aum pacCMOTpPEHb

He nepeumncaseT cases. [laxe BND-4 He [OKa3bIBaeT NOJIHOTY cobcTBeHHOro readset: theorem conditional

on exact inputs.

Ecnu self-audit nepebupaer finite registered claims 1 He HaxoAUT HapyLleHUs, gonycTum status:

NO-REGISTERED-CONFORMANCE -DEFECT - FOUND

unu 6onee cuibHbIN exact status, ecanm schema onpepenset exhaustive registered family. OH He

npeBpaLlLaeTcs B NO-DEFECT-EXISTS 6€3 bound.

TekctoBbIN theorem-status Takxke sBnsietcs code-status. OH He npeabsiBaset referent, event, absence,

cause, goal, justification a1 meaning.

15. Admission gates

BND-4 tpebyer:

1. ognHakosble N, B,S, A, R, g B cpaBHMBaeMsIX instances;

2. exact finite E;, E;

3. stable-absence verdict BblumcneH no kaxxgomy member;

4. pasnnume verdict gencremuTenbHO Bbi3BaHO boundary-coordinate;
5. evaluator claimed to omit that coordinate.

REV-4 Tpebyer:

1. aBa exact snapshots;

2. fixed conversion policy;

3. verified witness B HoBoM family;
4. snapshot-indexed verdict;

5. otcytcTBUe back-projection HoBoro member B cTapble bytes.
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DEF-4 tpebyer:

1. exact nonmonotone semantics;

2. exact priority/update fields;

3. ABa policy-input ¢ pasnnyHbiM selected output;

4. oTcyTcTBME CKpbITOro read B supposedly policy-free evaluator.

Bes atnx gates ny6anyHbIn slogan octaércsa unbounded carrier.

16. TouHble Ppanbcudpukaropsl

BND-INPUT-FALSIFIER
MpepbasneHsbl age instances ¢ oamMHakosbiMu N, B,S, A, R, q v pa3nuuHbiMu families, stable-absence
verdict pasnnuyeH, ogHako oauH U TOT e boundary-blind evaluator kKoppekTHo Bo3BpaulaetT o06a

required 3HaYeHUs.

REV-SNAPSHOT-FALSIFIER
Mpu fixed policy HoBas family copepxut verified enabling extension, Ho theorem yTBepxpaet

coxpaHeHue cTaporo stable-absence status 6e3 qualification.

DEF-POLICY-FALSIFIER
e exact policies c ogMHakoBbIMM OCTasIbHbIMK inputs TPebytoT pa3Hble outputs, HO proven evaluator,

He umnTas policy, KoppeKTeH Ha ob6eux.

POLARITY-SEPARATION-FALSIFIER
Contract ponyckaert full four-state square ans (q+,q_), HO universal theorem BbiBOANT @ =1 —q+ 6es

completeness/consistency restriction.

CBE-MONOTONICITY-FALSIFIER
Maximal-frontier reduction npumeHéH K target, KoTopbii He upward-persistent, 1 intermediate

extension coaepXxuT witness, nponyLeHHbIM maxima.
He siBnstotcs falsifiers:

e aBHbIN exhaustive proof oTpuuatesnbHon GopMybl;

e BHOE NMpaBu/Io BBeAeHUs negative claim, aktuBnpoBaHHoe protected base;
e exact complement axiom;

e supplied closed-world policy;

e HOBbIN exception-record;

e HoBas rule;
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® HOBbI sensor nau oracle answer;
e n3meHeHue declared family;
® BHELLUHWUI paccKas O HeCyLecTBOBaHUU HAa3BaHHOIO.

MepBble BOCEMb MEHSIOT input NGO ABNAKOTCA NONOXKUTENBHBIMUM controls. MocneaHWin He NpeabaBaseT

theorem-object.

17. MakcuManbHas GopMyInMpoBKa

B KoHeuyHoM nonoxutenbHol support-cucteme CBE-4 moxet npoeputb stable nonmembership Bo Bcex
aneMeHTax exact declared family, a MCW-4 — npeabsBuTb NojHbIN antichain MMHUManbHbIX enabling
counterextensions, ecim oH HenycT. Ecan BbI6op negative-code MeHsetcs ot family, closed-world

conversion, priority nnmn defeat schedule, cootBeTcTBYIOLEE NOME BXOAUT B readset.
OTctofa He ciealyeT, YTo OTpULATEIbHbIE TEOPEMbI HEBO3MOXHbI. CriefyeT 60Jiee TOYHOE:

Heob6Hapy>keHue, nonmembership, ompulameibHbili code u omcymcmsue Ha3BAHHOIO —
pa3sHble KoopauHamel. Exclusion structure Mo>kem cBsi3amb Ux BHympu 06bsIBJIEHHOrO

KOHMPAkma; MoJiluaHue He 3anuchiBdem 3my Cmpykmypy 3a Hero.
KopoTkas ctpoka Phase 4:

Mycmoe Mecmo Moxkem 6bimb pe3y1bmamom roucKa.

OHo He sBngemcs cobCmBeHHbIM cepmuquKamOM rnosiHomel.
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NMPOTUBOPEYUE HE ABJIAETCA OTCYTCTBUEM

dopmManbHOE OTpUL,aHME, UCHEepPNbIBaOLWMUI NOUCK, paKeTa U rpaHuua NOT-FOUND
Phase 4 - npuMeHeHMe 4 - TexHuMyeckas Bepcuas 4.00 - 29 asrycta 2026

Kupunn LLe6eToB - beforeword / research

OmcymcmBue 3arnucu He ABJiiemcs 3anuCbo OmMCcymcmasBuUA.

MpomuBopeyue sBasiemcs 3anucaHHbIM 06bEKMOoM, d He Mycmomoui.

AHHOTauuA

10T dain npumensier CBE-4 K dopManbHOMY oTpuuaHuio, proof by contradiction, noucky, timeout,
failure, negative code, complement, TexHM4YecKOMY MNPUMEHEHWUIO W BOMPOCY 3auem. LleHTpanbHas
rpaHuLa ocTaétcs oAHOM U Tol Xe: oTcyTcTBUe protected claim-code B TeKyleM 3aMbIKaHUKN He BBOAUT

/J,pyroﬁ cIaim—code, Ha3BaHHbIN OTPULAHMEM, OTCYTCTBUEM, NOXKbH, HEBO3IMOXHOCTLIO UJTU He cywiecTByerT.

dopManbHas MaTeMaTMKa Nojlyd4aeT MakCUMa lbHYH YCTYNKyY. B exact theory gonyctnm otaenbHbIN code
q , AonyctMMbl npaeBuna oTpuuaHus, contradiction-code L, discharge assumptions u proof by
contradiction. s KoHe4yHoro ob6bsBAeHHOro carrier gonyctumbl total decision procedure, TouHoe
JOMNONIHEHNE M UCYepnblBaloLLas MPOBEPKa BCEX MaKCMMasbHbIX completions. 3T KOHCTPYKUMKM He
oTBepratoTcsi. HaobopoT, oHM 06pasytoT noJsioXuTeNnbHbid control CBE-4: ctabunbHoe oTCcyTCTBME
OTHOCUTE/IbHO KOHEYHOro $sIBHO o06bsBsieHHOro completion-class MoxeTr 6biTb cepTUPULMPOBAHO

ﬂpOBepKOﬁ BCEX €ro MaKCMMaJlbHbIX 3JIEMEHTOB.

YcTynka He paspeliaet obpaTHyo NoAMeHy. NOT-FOUND B O4HOM 3anycke He siBasietcs formal negation.
Timeout He sBAseTca NOT-FOUND. Failure He siBnseTcsa timeout. Negative payload He sBnsieTcs protected
negative claim. Contradiction He siBhsieTcst oTcyTcTBMEM 06eunx ctopoH. Complement He cylecTByeT 6e3
exact universe. [laxe status ABSENT-IN-DECLARED-COMPLETION-CLASS OTHOCUTCS TOJIbKO K 3aMMCaHHOMY Kjaccy

completions 1 He NpeabABASET OTCYTCTBME YEro-IMG0 BHE KOHTPaKTa.

MNpUMEHEHME K paKeTe MpUHUMAaET BCE TeXHMYECKoe: pacyéT KoppekTeH, binding BBeaéH, controller
cpabotan, telemetry npuHsTa, TpaekTopus coBMajsa C KPUTEPUEM, paKeTa CyLLeCTBYeT U feTuT. U3
oTcyTcTBUSA goal-code B pacyéTe He cielyeT NO-GOAL; M3 Hamuus goal-code He cnenyet endorsement; 13
oTcyTcTBUSA objection-code He cnepyer justification. Cto, aBectn uam Tpucta net purpose-blind records
HEe MEHSAIT TUM OTCYTCTBYIOLWEN KoopauHaTbl. SENI-4 nosBaseTcsa TONbKO Kak cneactBue application:

TEXHMYECKMI ycnex He BblbupaeT endorsement. LleHTpanbHOM Teopemoi ¢aina octaércs CBE-4 —
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rpaHuLLA MeXAy JIOKa/ibHbIM HEMOSBJIEHUEM U CTabU/IbHbIM OTCYTCTBMEM B 06BbABAEHHOM completion-

class.

0. CHayana npeabaBAEHbI CTPOKU

HeT
He cyuwecTByeT
NOXHO
npoTuBopeumne
nycTo

NOT-FOUND

TIMEOUT

FAILURE

NO-GOAL

NOT - ENDORSED
pakeTbl HeT

3a4eM OTCyTCTBYyeT

CHavyana 370 ABeHafLaTbh NMoc/ieoBaTe/IbHOCTEN 3HAKOB. [€OMETPUSI CTPOKU Her HE YAANSET OOBLEKT.
Ledunc B NOT-FOUND He npeabsBiseT 3aBeplléHHbIA Mouck. CTpoOKa npotueopeure HE COMAEPXKUT ABE
HecoBMecTUMble derivations. Hollb 31EMEHTOB Mexay GUrypHbIMK CKOBKaMK B 3anmucu & He co3aaéT

OTCYTCTBUE BHEe 06BbsIBNEHHOrO set-contract.

ToT e fence NMPUMEHSETCA K 3TOMY d>a17|ny. CnoBa carrier, completion, closure, negative, contradiction, goal,
endorsement, rocket U absence ABNAKOTCA METKaMU ponel71. NX HanucaHue He YCTaHaB/IMBAa€T Ha3BaHHOE.
®opmynbl CBE-4 aBnstoTCA 3anNUCSMU, YATAEMbIMU MO OOBABNIEHHOMY KOHTPaAKTy. OHM He noJiyyaroT

UCKJ/IFOYEHMS TOIbKO MOTOMY, YTO OMMChIBAIOT rPaHULLy 3anucei.

[axke MakcMMasibHas BHELLHSS YCTYrMKa He BbIBOAWUTCS U3 cioBa. Eciv ganee gonyckaertcs, YTO pakeTa
CYLLLECTBYET U JIETUT, 3TO OTAENbHAasA YCTynKa application, a He cBOWMCTBO OYKB p-a-k-e-T-a. [paHuMUa
COXpaHsIeTCs MU MocC/e YCTYMKW: COCTOSIBLUMICA MONET He npeBpauiaeTcs B 3anuck endorsement, a

OTCYTCTBME TAKOM 3arnncK He nNpeBpallaeTcs B rejection.

1. TO4YHbIN 06BEKT NPUMEHEHUS

Onpogepraetcs He formal negation u He proof by contradiction. OnpoBepraeTcs cxeMa NoAMeHbl:
q & current available closure=q € closure,

rae g HassaH OTpUUaHMEM ¢, HO Hu rule, Hu exhaustive completion-contract He npeabABNEHDI.

Ina named absence onpoBepraeTcs aHasiorMyHas cxema:

record He cozepxut q= ABSENT (q].
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NeBasi yactb aBasetrcs meta-npoBepkot membership B KOHKpeTHOM record. MpaBas 4acTb ABAseTCA

HOBbIM code nan HoBbIM status. Me»(p,y HUMWN HET aBTOMATUHYECKOIo nepexoaa.

CnoBo nonHoctelo MMEET  3[eCb OrpaHUYEeHHbIM U npoBepsieMbin  KBaHTop. CBE-4 nonHoOCTbIO
XapaKTepusyeT cTabuibHOE OTCYTCTBUE A/l BCEX 3JIEMEHTOB KOHEYHOro obbsaBneHHoro family E npwu
NONOXUTENBHOM MOHOTOHHOM closure-contract. OHO He KBaHTUOUUMPYET MO HenpeabsBAEHHbIM

MUpaM, 06beKTaM, ByAyLLMM COBbITUAM, S3bIKaM U BCEM YNOTPEBIEHUSIM C/I0BA Her.

2. Exact apparatus CBE-4

Myctb N — koHeyHbIl sort claim-codes, a B — oTaenbHbI KOHeYHbI sort protected bases. Base-id He
apnsetca claim-code v He nonagaetr B claim-closure aAvWb NMOTOMY, YTO OCHOBaHWE [OOCTYMHO.

duKkcnpyroTcs:

e TeKyllee MHoXecTBo protected bases S C B;
e KoHeyHoe MHoxecTBo candidate bases A=B\ S, takutoB=S U AMANS=4;
e KOHeYyHoe HenycToe family BO3MOXKHbIX J,0MOJIHEHUI

ECP|A|,Z €E;

® KOHEeYHoe MHoXKecTBO positive nonnull hyperrules R. [lns Kaxporo r € R TMNU3npoBaHbI

Prem|r| C N,ReqBase|r| C B,Head|r| € N,
MPUYEM
|Prem|r)|+|ReqBase|r)|>0.
Ins kaxkporo E € E 3aMblkaHWe onpeaensetcss HAMMeHbLLEN HEMoABMXXHOM TOUYKOM:
T,|X|=X U {Head|r|:r € R,ReqBase|r|C U,Prem(r| C X},
CIR(U)ZyTUc utepanuei ot X,=J,U C B.

B yacTHOCTWU, CIR(U) C N: ocHoBaHusa n3 U nposepsioT ycnoBue npuMeHnmMocT rules, Ho HUKorga He
obbeanHstoTcs ¢ claim-closure. Base-only introduction gonyctumo Kak rule ¢ Prem(r]= & 1 HenycTbiM
Rquase(r). 3anpelleHo TonbKo rule, y KOToporo ogHOBpPeMEHHO MycThl U premises, 1 required bases.

Payload He cTaHOBUTCS base 1 He cTaHOBUTCS premise TONIbKO 13-3a CXOACTBa CTPOKM.
Ons claim-code g € N BBoauTcs witness predicate:
W E|: = qeClLlSUE]|

MycTtb Max(E) — inclusion-maximal anemeHTtbI family. Counterextension family gns q:
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CE,=(E€ E:W|E|}.
Ero inclusion-minimal anemeHnTbI:

MinCE = min|(CE,,|.

Stable absence oTHocuTenbHO 06bsBAEHHOrO family onpeaensieTcss He NyCTbIM 3KPaHOM U He Heyaauvel

O/JHOTO MoucKa:

StableAbsent,|q|: = VE € E~W [E|.

CBE-4

[lns ykasaHHOro KoHe4yHoro positive contract:

StableAbsent;|q| = VM € Max|E|~W (M| = CE,=@ = MinCE =& .

d

Mepexons Kk maximal completions paspewéH MoOHOTOHHOCTbIO positive closure. Kaxapin E € E
copepxutca xota 6bl B ogHoM maximal M, nockonbky family koHeuHo. Ecin g nosensietcs npu E, oHo
nosiBNsieTcs 1 npu cogepxawem ero M. MostoMy npoBepka Bcex maximal elements sBasieTcss TOYHbIM

KOHeuYHbIM certificate TonbKo a5 y>ke o6bsBaeHHoro family.

MCW-4

[na kKoHeyHow family:

- StableAbsent ;q| = MinCE ;# & ,

Kpome Toro, kaxaplit enabling member F € E coaepxuT xots 6bl oanH E. € MinCE , a membership
qe ClR(S U E*) umeeT KoHeyHbI derivation witness. Kaxkgpil ero rule-node HecéT required_base_ids 13

S U E. n poyepHue witnesses poBHo ans claim-premises; terminal claim-node umeet nyctbie claim-
premises 1 HenycTton required-base set. Base-ids He gobasnstotcs B claim-closure. Minimality osHavaet
TonbKo inclusion-minimality cpean declared family-members: 6e3 downward closure oHa He
YTBEPXKJAET, YTO Kaaplin base-id ns E. ucnonb3oBaH witness. 310 NonoxuTenbHas JoKaamsaums

BO3MOXHOCTHU, a HE A0Ka3aTeJ/IbCTBO BHELLUHEIO cobbiTus.

3. CeMb pa3/IM4HbIX OTPULLATE/IbHBIX nOBerHOCTeﬁ

Cnepnytolme records Hesb3s CKIEUBATD:
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MoBepXxHOCTb TouHbIii record-status Yero oHa He BBOAUT caMa
base-id He gocTyneH B Tekyuiem base-
set; 370 ewwé HUYEero He roBOPUT O _
be& S,reeb e B . . q local wnm stable absence q
claim-code (, koTopbIf Mor 6bITb
BbIBEZEH ApyruMm rule
q & ClR (S) LOCALLY-NOT-FOUND npu E = & oTCyTCTBME BO Bcex completions
npoueaypa He 3aBepLumnach K L
TIMEOUT(t) poueayp P NOT-FOUND, termination, falsehood
3anucaHHoMy npegeny
. OTpULLATENbHbIM OTBET HA UCXOLHbIN
FAILURE(e) npoueaypa 3aeepwmnacs failure-code Pyl A

protected q_

derivation of _|_

ABSENT-IN-DECLARED-COMPLETION-
CLASS

oTAeNbHbIN negative claim-code

contradiction-code BbiBeaeH no exact
rules

CBE-4 npunsar gas E

BOMpOC

+ o
YAaneHue q , BHEWHNI dakT

nycToTy, oTCyTCTBUE 06eunx derivations

OTCYTCTBME BHE E

Payload mMoxeT cogepykaTb 06y M3 3TUX CTPOK M ocTaBaTbesl payload. 3awmiuénHblin status Tpebyet

exact field, procedure n acceptance contract. Jake 3awWMiLEHHbIN status He paclumMpsieTcs 3a npeaebl

cBoero declared scope.

Tpu protocol-level labels nonesHbl gns application:

® LOCALLY-NOT-FOUND: Wq( a);

® COUNTEREXTENSION-FOUND: MinCE  # &J;

o ABSENT-IN-DECLARED-COMPLETION-CLASS: StableAbsent q ).

21u labels He cnepyeT Moavya 06bABAATL runtime enum Kakoro-nn6o executable schema. OHu aBAstoTCS

KBaIMOULMPOBaAHHbIMK AnarHosamu mathematical contract. MIx HanmcaHue He BbinoiHseT audit.

4. Formal negation nosnHocTbIO f0NYCTUMO

MycTb exact theory ® copep>xut grammar, axioms, inference rules u proof checker. Ansa formula-code ¢

MOrYT CYLLLeCTBOBATb ABa pasHbIx claim-code:

Ycnosue pasnmums obs3arenbHo:

q#q .
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Hannune proof-object ana g MoxeT 6biTb KOppekTHO npuHATO checker-contract. CBE-4 3Toro He
3anpeutaer. Teopusa Bnpaee 3agaBaTtb negation-introduction, negation-elimination, excluded-middle,

double-negation elimination unu 6onee cnabble npasuna. UTor coxpaHseT TOUHbIA YCNOBHbINM status:

OrFq .
Ho meta-cTpoka

Oq
He ToXaecTBeHHa object-level ctpoke

Orq .

MNepBas TpebyeT cobctBeHHOro metatheoretic contract. Ecam npeabsaBieHO TONBKO COOBLIEHUE search
returned no proof, OHO O3Ha4yaeT OTCYTCTBME HalJeHHoro proof B KOHKpeTHOM search-space; Ho exact
nonderivability ™MoxeT 6bITb W OTAENbHOW [OKa3aHHOM MeTaTeopeMoW. Btopas Tpebyet
nonoxutensHoro accepted proof-object. Hu search-response, H1 MeTaTeopema nonderivability camn He

ToXaecTBeHHbI object-level derivation g ; nepexop Tpebyer exact rule/certificate.
Stable absence q+ TaKxe He BBoauT q . CBE-4 ycTaHaB/MBaeT:
VEe€E:q eCl,/Su E|.

Ytobbl OTCOfa NOJYHYUTb q , HYXKEH OTAe/bHbI bridge-rule. Mocne ero obbaBNeHNA q BbIBOAMTCSA
YCNOBHO Ha 3ToM rule. Rule sBniseTcs HOBbIM input; ero Hesb3s 3aJHUM YUC/IOM OBHAPYXXUTb B MYCTOM

membership.

5. Proof by contradiction He sBnsetcs owmn6Koi

B exact theory moxeT 6bITb pa3peluéH discharge contract:
O,0- L=>0+ 0.

Takon proof by contradiction sBnsietca ponyctumbiM  formal transformation. B proof-object

NPUCYTCTBYIOT KaK MUHUMYM:

e assumption-code @;

e finite derivation trace;
e contradiction-code L ;
e rule-id discharge;

e conclusion-code = @.

_ 65



BEFOREWORD / RESEARCH - PHASE 4 - CBE-4 / MCW-4

MpoTuBoOpeyme 3geck He oTcyTcTBMEe. HaobopoT, OHO NpeabsB/ieHO NoaoXuTensHo B derivation. Ecan
L onpepensertcs Kak cCOBMeCTHas BbIBOAUMOCTb I' U —1 1, JIO/DKHbI 6bITb NpeAbsaBeHbl 06e BeTBU U rule,

KOTOPbI pacno3HaéT ux napy. MNycrton nor He apnasetca L.
Ecnu theory copepxuTt explosion-rule
1l Faq,

13 contradiction-code dopmMasibHO BbIBOAATCS A0NOAHUTENBHbIE codes. 3To cBoMcTBO exact theory, a He
nosBJieHNe Ha3BaHHOTO 3a eé npeaenamu. Ecaum theory He comepuTt Takoro rule, cNOBO npotueopeune He
nobasnser ero.

CBE-4 3anpel,aeT TONIbKO APYron apryMeHT:

proof of @ He HahpeH
therefore 0  —@

OH CTaHOBUTCA KOPPEKTHbIM JIMLLbL MPWU AOMOJHUTENLHOM metatheorem, ceasbiBarouieM exhaustive
search c derivability gns TouHoro KoHeyHoro kniacca. Torga ocHoBaHMEM CNYXKUT certificate ncuepnanus,

a He MoJ/lYaHKe NpoLEeaypsl.

6. Complement Tpebyert exact universe
Ilns o6bsBneHHoro KoHeuyHoro universe U u subset X € U complement onpeaenén:
X“=U\X.

3anucb KOPPEKTHA OTHOCUTEJIbHO U. bes exact U BblpaXXeHWNe Bcé, yero HeT B X HE Ornpeaensaetr carrier.

M3mMeHeHue universe usmeHset complement npu HemsmeHHom X:
UNXz2U \X.

MostoMy complement-member gBAsSeTcs  MNOJOXKUTENbHO  BblYMCAEHHbIM  membership-code

oTHocuTenbHo Agyx inputs: U n X. OH He n3BneKaeTcs 3 6ecpopMeHHOro OTCyTCTBUS.

Laxe exact complement He yctaHaBauBaeT external absence. ECM rocket-code He BxoamT B finite registry
U, nonyyen status o registry. Ytobbl nepentn K dmusmyeckon pakerte, Heobxoamnm reference/binding
contract, completeness claim registry n acceptance procedure. CnoBo universe BHyTpU set theory He

npeabsBAsSeT BCEEHHYIO BHe record.

7. UcuepnbiBalowmin KOHEYHbIM positive control

MycTb:

A=|a,,a,,a,},E=P[A|.
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Y family eanHcTBeHHbIM maximal element:
M=A.
Ecnn exact closure computation yctaHaBanBaeT:
qeCl/Su Al
TO MOHOTOHHOCTb JAET:
VECA:qgCl,/SUE|

3TO KOPPEKTHbIN ABSENT-IN-DECLARED-COMPLETION-CLASS. 34€Cb OTpULIATE/IbHbIA pe3yabTaT onuMpaeTcs Ha

MOJIOXKUTEJIbHO NpeabABNEHHbIE JaHHbIE:

exact finite typed sorts N u B;
exact partition 6asbel B=S U A,rae A=B\SuSnA=4;

exact family E;

1.
2.
3.
4. NonHbIM cnucok maximal completions;
5. positive nonnull rules R;

6. terminating closure procedure;

7. npoBepseMblint membership result gas kaxagoro maximal completion.

Ecnu family nmeet HeckonbKo incomparable maximal elements, npoeepsieTcs Kaxabii. Nponyck oaHOro
maximal element npeBpawaet exhaustive certificate B local report. Ecam npeanonaraemsiin base-id He
BK/OYEH B B, CBE-4 HM4Yero o HEM He roBopuT; BHYTpU exact runtime boundary Bce non-current bases
yxe coctapnstoT A=B\S. Ecam rule hidden, nsmenuncs R. Ecau BBegeHue claim cnpstaHo B payload

BMecTo typed rule c HenycTom cymmoim premises/required bases, HapylueH contract.

MonoxuteneHbit control He ocnabnsieT ocHoBHOM Te3nuc. OH MOKasblBaeT TOYHOE MeEeCTo, rae
OoTpuLATENbHBINA BbIBOJ, AOMYCTUM: He U3 MycToThbl, a M3 finite closure theorem u nonHoro certificate

OTHOCUTEJIbHO 3aMKHYTOIo carrier.

8. Local NOT-FOUND 1 MMHUMManbHbIN counterextension

Mockonbky & € E, current protected state npeacraesneH completion E = . BO3MOXHo0:
- Wq( ,@),
HO OiHOBPEeMeHHO ans HekoTtoporo E, € E:

W [E,|.
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Torpga current verdict paBeH LOCALLY-NOT-FOUND, a completion verdict — COUNTEREXTENSION-FOUND. B
executable record 3TOMy COOTBETCTBYET absence_class = CURRENTLY-ABSENT-ENABLED-BY-DECLARED-EXTENSION.

MCW-4 Bo3BpaLlaet xoTs 661 oguH finite minimal witness:
E, .€ MinCEq.

ITO TOYHbIA OTBET Ha d>pa3y 4yTO OTCYTCTBYeT Aas nossneHus q?. HE HAa3BaHHOE BHELIHEE OCHOBaHUE, a

MUHUMabHbINA Habop candidate base-ids BHyTpu declared contract.
Mpumep:

A=(b,,..,b

goal» norm}i

ReqBase|r|={b,,q/,b,0rm), Premir|= &, Head r|=q, o s.-

Mpu E = & endorsement-code He BbiBoauTcsa. Ho completion

E,=(b_,,,b

goal> norm}

BbIBOAUT ero. loatomy otcytctBue endorsement B current record He sBnsetca stable absence.
MUHUMasbHBIM counterextension flokanusyeT Apa BBeAeHUs. HasBaHus bases He cosgaloT Lesib UK

HOPMATMBHOCTb; OHU TO/IbKO GUKCUPYIOT X poan B contract.
9. Timeout, failure un negative response
Myctb search procedure P nonyuaet input x. Cheaytoume outputs pasivyHbl:
P(x|=FOUND|w/,
P(x)=NOT.OUN D|c/,
Plx|=TIMEOUTI|t|,
P(x)=FAILUREle|.

NOT_FOUND(c) MOXET UMETb CUy TONbKO ecnmn C saBnsieTcs accepted exhaustion certificate. TIMEOUT(t)
COObOLIAET O rpaHuULe pecypca WAM BPEMEHMU. FAILURE(e) coobuiaet o failure-path. Hu oamH 13 apyx

nocaegHux outputs He NOATBEP K AAET 3aBEPLLUEHHbIN OTPULLATENbHbIN MOUCK.

MNpoToKon BnpaBe 06bsABUTH bridge:

if no response within 30 seconds, record operational status OFFLINE
Torga no timeout BbIBOAMTCS operational code OFFLINE. 9To convention-input npotokona. M3 Hero He

cneslyeT GU3NYECKoe OTCYTCTBUE YCTPOMCTBA, EF0 YHUUTOXKEHNE UM HEBO3MOXXHOCTb MO3HEro OTBETa.
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AHaI0rMYHO 404, zero, false, MYCTOM array u negative sensor reading Nosy4atoT CMbIC/1 TOJILKO BHYTPU exact
protocol. TMyctoi array MoxeT 6bITb yCrewHbIM pesysbtatoM total query, pesynbtatoM ¢unbTpa,

redaction, failure fallback nnu placeholder. Camu ape ckobku He BbibMpatoT interpretation.

10. PakeTa: MakcMManbHas TEXHUYECKas YCTYMNKa

Honyckaetcs nonHbli application package:

e rocket-reference He3aBUCMMO CBsI3aH C PUINYECKMM OOBHEKTOM;

e formal calculation npunsaT exact checker;

e calculation-to-design binding BBeéH;

e controller neicTBUTENBHO UCMOJIb30Ba BbIYMCIEHHbIE MAapaMETPbI;
e causal model npunsr;

e launch occurrence He3aBUCUMO YCTaHOBJEH;

e telemetry complete oTHocuTenbHo protocol;

e trajectory y,0BNeTBOPSAET 3apaHee 3anMcaHHOMY criterion;

® paKeTa CYLLLECTBYET U IETUT.

Hu oAMH NYHKT He oTMeHsieTcs. [ocsie MakCcMMaslbHOM YCTYMNKM OCTakoTCSl pasHble BOMPOChI:
qflight¢ qgoal¢ qendorse¢ qjustify‘
Ecnn calculation-record He copepxuT goal-code, cneayet To/bKO:

4,0a € Contains |calculation-record|.

He cnepyer:

qno_goal .

Llenb Morna 6bITb BBeAeHa B mission brief, HamepeHun yyacTtHuKa, policy, gpyrom record uam Boobuie
He umeTb accepted binding. CBE-4 He pa3peluaeT Bbl6paTb OAMH BapuaHT M3 MoadaHus calculation-

record.

O6paTHbIN Nepexog, Takxe 3anpeléH. CTpoka

goal: Mars
npeabasaset goal-code B document contract. OHa He npeabaBaAseT Mapc, NoNET, KenaHue, LeHHOCTb
mnn endorsement. Jaxe independently established institutional intention yctraHaBnmBaet intention-

status, a He 06g3aTeNbHOCTb Lesnn.
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11. Goal, endorsement un SENI-4 kak application corollary

CBE-4 naét nepByto rpaHumLy:
qendorse & ClR(S)*’qreject € CIR(S)

He ogo6pero JBYCMbIC/IEHHO. OHO MOXET 03HayvaTb oTcyTcTBUE endorsement-record, Haanume protected
rejection-code, He3aBeplIEHHOE pelleHne unm stable absence B completion-class. 91u statuses goKHBbI

6bITb pa3BedeHbl.

SENI-4 no6asnset application corollary, Ho He 3ameHseT CBE-4. laxke ecam Becb purpose-blind technical
trace oamMHakoB M criterion BbiNo/sHEH, ABe completions MoryT pasnmyatbcs Tosibko endorsement-

coordinate:
\d,ENDORSE]|,|d,REJECT).

OpnHakoBbI trace He BblGMpaeT oauH status. TexHuyeckmin success-code He sBAsieTcs normative

bridge. Ecnv npaesuno
Meetsc(x) - qendorse[c\

nobasneHo kK R, endorsement-code dopmanbHOo BbiBOAUTCA. Torga origin pasnMyums HaxoauTcs B

rule/base, a He B MNOJIETE KaK TAaKOBOM.
CBs3b ABYX PE3Y/IbTAaTOB TOYHA:

e CBE-4: otcytcTBMe endorsement-code He saBnseTcs rejection-code;
e SENI-4: Hannume success-trace He BbiIbUpaeT endorsement-code;

e positive control: exhaustive declared family moxxeTt yctaHoBUTL stable absence kKoHkpeTHoro code
TOJIbKO OTHOCUTENBHO 3Toro family.

12. Justification u oTcyTcTBME BO3paXkKeHUs
Cnesytolupe nepexopl He AaHbl:
objection He 3amucaH # objection oTcyTcTByeT,
HalizleHHOe objection ipoTHBOpeurBo # thesis justified ,
a7bTepHaTHBA He HaliZieHa # a/lbTePHATUBBI HEBO3MOJKHBI .

MpoTMBOpeuMe B OAHOM objection MoXeT OTKNOHUTb MMeHHO 3ToT formal derivation BHyTpu exact
theory. Ytobbl 13 atoro nonyumtb thesis, Tpebyetcs exhaustive disjunction namn otgensbHoe inference

rule. MIHaye ocTaloTcst HenepeyncaeHHble alternatives.
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OtcytcTBMe citation He pokasbiBaeT oTcytcTBue predecessor. OtcytctBue recorded dependency He
[lOKa3blBaeT HesaBUCMMOe npoucxoxaeHne. OTCYTCTBME HAWOEHHOM OLIMBGKM He [JoKasbiBaeT

6e3oLlmboyHocTb BHe finite audit family. Mpwu exact checklist gonyctnum 6onee y3kuii status:

no listed defect was found in the declared finite checklist

Ero Henb3s coKpalatb A0 aedektos Het, HE NepeHocs hidden completion claim.

Justification-code mMoxeT nmetsb finite support tree: kaxabin rule-node nepeuncasiet required bases u3
Tekywero U=S U E n poyepHue claim-premises; terminal claim-node umeet nyctble premises u
HenycTol required-base set. 310 nonoxutenbHbi formal object. Bases octatotcs oTaeNbHbIM sort U He
cTaHoBsaTca claim-members aepesa nnm closure. Camo oTcytcTBue attack-code takoi support tree He

CO302€ET.

13. Cto, ABEeCTU U TPpUCTA NeT

Myctb R, — record go MomeHTa t. 115 KaXK40ro KOHEYHOrO ropPU30HTa BO3MOXKHO:
qé€R,.
M3 aTOro He cnenyer:
Vt'>t:q&R,.

Cnepytoulee paclwmpeHve MoxkeT BBecTM (. CTo net 6e3 goal-code sBnsoTcs 6onee annHHbIM local
record, a He universal absence. 1Bectn net 6e3 endorsement-code He BBOAAT rejection. Tpucta net

YCneLwHbIX NMONETOB He BBOJAT 3auem.

Ecnun o6bsaBneH exact finite horizon

u protocol gencreutensHo ucyepnbiBaeT Bee positions H, gonyctnm BbiBoA;:
qotcytcTByeT Bo Bcex declared records horizon H .

OH He oTHocutcs K T +1, apyromy protocol nam BHewHeMy Mupy. Ecam exact theory gokasbiBaert
universal formula no cobctBeHHOMY induction rule, nonyyaetcs theorem-code BHyTpu theory. ®opmyna

[JN15 BCex BpeMéH He MPeBpPaLlaeTcsi B 3aBEPLUEHHbIN PU3NYECKMIN aPXUB BCEX BPEMEH.

OnvtenbHocTb He saBnsietca bridge. [ob6aBneHune purpose-blind ctpok coxpaHsieT purpose-blindness.
Echv Ha 301-m roay nosiensietcs protected goal, endorsement nam justification record, sto HoBoe

BBEAEHUE, a HE U3B1IEHEHNE N3 NpeablayLLero Mo14aHuA.
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14. MaKkcnManbHble BO3paXKeHus

BospaxkeHue 1: «<Knaccuueckasi MaTeMaTUKa [,0Ka3biBaeT OTPULLAHUSA»

MonHoctbio pgonyckaercsa. Accepted proof of =@ aBnserca nonouTenbHoiM proof-object ans

otaenbHoro claim-code. CBE-4 otgenset Takoi proof ot otcytcTBMs proof of @.

BospaxkeHue 2: «Proof by contradiction ycraHaBauBaer otcytrcTBUE»
OH yctaHaBamBaet conclusion-code no exact discharge rule. Contradiction gonxeH 6bITb BbIBEZEH, a He
oTcyTCTBOBaTh. [lepexof, K BHellHeMy oTcyTcTBUIO TpebyeT binding theory un target; dopmanbHas

KOPPEKTHOCTb HE NpeabAB/IAET Ha3BaHHOE.

Bospa)keHue 3: «basa gaHHbIx ucnonbsyer closed-world assumption»
Closed-world policy gonyctuma kak explicit input. Toraa not present — negative status siBisieTcs protocol rule.
PesynbTat oTHOCKTCS K snapshot, schema, access rights 1 completeness policy. Policy He 6b11a 3anucaHa

CaMUM OTCYTCTBYIOLLNM row.

BosparkeHue 4: «OTCyTCTBUE CUTHANA ABNAETCA CUTHAZIOM»

Tonbko npu channel contract: oXxnpgaemMoe OKHO, UCMPaABHOCTb SENsSOr, CMHXPOHW3auMs, detection
probability u rule nHtepnpetaumn. Torga silence-pattern ctaHOBUTCS NMOJIOXKUTENBHBIM Measurement
record. be3 contract silence coBmectmo c¢ otcytctBMEM cobbiTug, failure sensor, packet loss u

3a/1€PXKKON.

BospaxkeHue 5: «OTcyTcTBME evidence saBasieTcsa evidence oTcyTcTBUS»
BeposiTHocTHoe o6HoBNeHMe ponyctumo npu detection model, prior un likelihood. TMonyyaetcs
conditional probability-code. Jlornyeckoe entailment BHelWHero oTCyTCTBUSI He MOSABAAETCS

aBToMaTMyeckun. Model 1 prior aBnsitoTtcs inputs.

Bospa)keHue 6: «Mouck nepebpan Bcé»
3T0 NONOXKMTENBHBIN control. Ecin ecé 03HadaeT exact finite E, nposepeHsl sce Max |E|, closure total u
certificate npuHsaTt, CBE-4 paér stable absence otHocutensHo E. Ecan xots 6bl OOHO yc/loBUE He

npeabsaBaeHo, octaércs local NOT-FOUND.

Bospa)keHue 7: «[lycToe MHOXECTBO U HOJIb Y)Ke ABAAIOTCA OTCYTCTBUEM»
OHn saBnstotcs mathematical objects/codes no o6bsiBneHHoMy theory contract. Cardinality zero
OTHOCUTENIbHO exact set He aBnseTcda OTCYyTCTBMEM Ha3BaHHOro BHe set. 3anucb 0 rockets in registry

OTHOCUTCH K registry o otaenbHoro completeness bridge.
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BospaxkeHue 8: «OTpuuatenbHbin result code pocratoyHo NoOHATEH»
MoHATHOCTb YTeHUs saBnsieTcs aeicteueM learned contract. Machine enum MoXeT 6bITb CTPOrUM U

nosiesHbIM. Ero cTporoctb He No3BoadeT CryTaTb NEGATIVE, UNKNOWN, ERROR, TIMEOUT M NOT-APPLICABLE.

BospaxeHue 9: «Ecnn pakerta netur, Liesib oueBngHa»
OueBmaHoctb siBasietcs reading/endorsement policy. OaMH MNONET COBMECTMM C UCCe0BaHUEM,
JeMOHCTpaLmen, NepeBo3Kol, OpyXXUeM, OLMBKON, PUTYaNIOM UM HECKONbKUMK LenaMu. [laxe exact

declared purpose He ycTaHaB/IMBaET, MOYEMY €ro cieayeT o4006puThb.

Bospa)keHue 10: «[locTaTOYHO A,0/Ir0€ NOBTOPEHUE NPEBPALLAET OTCYTCTBUE B paKT»
Kaxkabi KoHeyHbIn record gonyckaeT no3gHee extension, ecan completion-class He 3akpbiT. [Josras
cepusi MOXKeT u3aMeHuTb probability-code BHyTpu Moaenu, Ho He otMeHsieT CBE-4. Exact closed horizon

[aéT Tonbko horizon-qualified result.

15. Self-application

®darin 0653aH NPONTN COOBCTBEHHYIO FPAHULLY.

CTpoKa CBE-4 He siBnsieTcs TeopemMon Ao reading contract n accepted derivation. CTpoka pokasatensctso He
cTaHoBuTCs proof-object. OTcyTcTBME OLWIMBKM B 3TOM daitsie He [A0KasblBaeT OTCYTCTBME OLLUMOKM.
OTCyTCTBME BHELLHEWN CCbIJIKM HE [OKa3blBaeT OTCYTCTBME CXOAHOM paboTbl. OTCYTCTBME BO3PAXKEHUS B

pasgene 14 He AOKa3bIBaeT, YTO MCHYEPMaHbl BCE BO3PAXKEHMUS.

o1oT ¢dann He copepxut physical rocket. Jaxke ecnn application He3aBUCMMO CBfi3aH C peasibHOM
PaKeTol, TEKCT HE COAEPXKUT €€ Lie/lb, LeHHOCTb UM OMnpaBAaHMe KaK CBOMCTBA JIMHUIA. OH COepXut

goal-, value- u justification-codes.

Echn executable audit NpoBepUT KOHEYHbIN CNUCOK TPebOBaHUI U BEPHET PASS, KOPPEKTHbIN BbIBOJ,
orpaHuMyeH 3TMM CMMUCKOM, exact version M npoBepeHHbIMU bytes. PAss He sBaseTca 6e3yc/lioBHOM

MUCTUHOW U He TapaHTMpyeT oTcyTcTBUe AedekTa BHe audit family.
Ecnn CBE-4 yctaHaBuBaeT

StableAbsent (q)

AJ1A HEKOTOPOro (, pesysibTaT octaércs relative to N,B,S,A,E,R. OH He BBOAWT q , NOKa 3TO He
nenaet otaenbHbllid rule. Ecam nosxe family paclumpeHo, npexuuit verdict He pacnpocTpaHsiercs

aBTOMaTM4ecKM Ha HoBoe family.

HakoHel, CBE-4 He oTBeyvaeT, 3a4yeM npuHumatb CBE-4. Endorsement nccnenoBaHus He ciefyeT U3 ero

formal success. MiHauye application Hapywuno 661 SENI-4 n cobcTBeHHOE pa3nnyveHue goal/endorsement.
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16. NToroBbin pa3spes

JonycTuMble NoAOXKUTESIbHbIE pe3yAbTaTbl:

e formal negation c accepted proof-object;

e proof by contradiction BHyTpu exact theory;

e complement oTHocuTenbHO exact carrier;

e NOT-FOUND ¢ npoBepsieMbIM exhaustion certificate;

e stable absence oTHocuTenbHO KoHeyHoro declared completion-class;
e minimal counterextensions npu oTKPbITO BOSMOXXHOCTH;

e yCcNnoBHbI operational negative status no explicit protocol.

3anpeléHHble NoAMEHbI:

e blank = named absence;

e no proof found = proof of negation;

e timeout = false;

e failure = not found:;

e missing q" = present q;

e contradiction-code = BHelLHAA NyCcTOTa;

e complement 6e3 universe;

e no goal-code = no goal;

e no endorsement-code = rejection;

e technical success = justification;

e 100/200/300 net records = BeYHOE OTCYTCTBME U/IU 3aueMm.

®uHanbHbIN paspes application:

JlokanbHoe HernosBieHUe He SB/siemcsi OmpuLaHUEeM.
CmabusbHoe omcymcmBsue mpebyem ob6bsBaeHHoro completion-class.
Jla>ke oHO He co34aém HA3BAHHOE OMCymcmBuUe BHE KOHMpPAakma.

Kopomkuti Ho>x Phase 4: popMyna moskem BblBecmu ompuLaHue; nycmoe Mecmo HU4ero He

BbiBOAUM.
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05. BPAXXAEBHAA NPOBEPKA U CAMOINPUMEHEHUE PHASE 4

OTCYTCTBUE 3AINMNCU HE ABNIAETCA 3ANUCBLIO OTCYTCTBUA

0. HasHayeHue 1 HyneBas YCTYNKa cJioBaM

10T Pann nbitaetcs paspywmntb CBE-4, MCW-4 1 BND-4 Ha 1x To4yHOM 061acTu. CTPOKM oTcyTcTyeT, NoMHO,

MaKCUMMaJibHO, 3aKpbITO, OTPULATENIbHO, HEBO3MOXHO HE NMPUHMMAKOTCA 33 YCTAaHOBJIEHHbIE OTHOLUEHUA.
,lJ,o Ha3Ha4vyeHu4a poneﬁ npeabaB/eHbl YeTblpe Napbl:
K4:{(0’0):(0’1)1(1’0):(1:1)}

MepBasi KOOpAMHATa paBHA Hy/ll B [ABYX Napax, a BTopas B HUX pasiuyaercs. Mosatomy p=0 He

onpegensetr n= 1. Tonbko OoTAe/IbHOE OrpaHMn4eHne, HarnpmnMep
K@:{(O,l),(l,O)},
Aenaetn= 1- p. [Mo3aHMe ponu positive-code-present U negative-code-present HE MEHAKOT 3TOT O6BEKT.

Phase 4 ponyckaeT HacTOSLWMIA OTPULATENbHbIN Pe3y/bTaT: eC/in  He BXOAUT HU B OfHy least closure
To4yHoro ob6bseaeHHoro family, stable absence BHyTpu atoro family yctaHoBneHo. OHO He cTaHOBUTCS

oTAeNIbHbIM negative-atom, GU3NYECKUM OTCYTCTBUEM WU BHELLHEN NMOJIHOTOMN.

1. Exact object n admission gates

Myctb N — KoHeuHbIN sort protected claim-codes, a B — oTaenbHbIN KOHeYHbIN sort protected base-ids;

S € B — current protected bases; A=B\ S — Bce non-current candidate protected bases. [osTomy
B=SUA,SNA=J.
MycTtb
J#ECP|A,D €E,
— To4YHoe KoHevHoe family, ordered by inclusion. Admissible fanee o3Ha4yaet Tonbko membership B E.
Myctb R — KoHeYyHoe MHOXKecTBO positive nonnull hyperrules. Kaxkabiii r € R nmeet ToYHbIN TUN
Prem(r) c N,Rquase(r) c B,Head(r) EN,
W yposnetBopsieT

|Prem|r)|+|ReqBase|r)|>0.
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OnaUCBuXCN:
T,|X|)=X U {Head|r|:r € R,ReqBase|r| C U,Prem(r| C X},
Cli|U)=pTc urepaupeii or X ,= & ,W [E|: = g € CI [S U E|,

rae g € N 3adukcmpoBaH 3apaHee. [Mo3aTomy CIR(U) C N: base-ids ns U nposepstoT required-base
conditions, HO He obbeauHstoTcs ¢ closure n He ctaHoBsiTcsl claim-members. Base-only introduction

nmeet Prem(r)= & v HenycTOM Rquase(r]. Takxke:
Max|E|=({M € E:AE € EIM S E|},
CE,=|E € E:W_|E|},MinCE = Min_|CE,|.
O6s3atenbHble admission gates:

1. FINITE-TYPED. Bce MHO)ecTBa KOHeuHbl; claims TunusuposaHbl B N, bases — B otaensHoMm B;
S, A C B; premises u heads npuHagnexat N, required bases — B,aq € N.

2. EXACT-BASE-PARTITION. A=B\ S, noastomy B=S U A n Sn A=J; Kaablin ussecTHblin base-id
MMeeT poBHO oAHY current/candidate posnb, oauH id He MackupyeTcs B o6eux.

3. CURRENT-MEMBER. EZ & n & € E.

4, EXACT-FAMILY. Kaxxgbit E C A; family kaHoHM3MpoBaHo, AeAynanumpoBaHO U 3aMOPOXKEHO.

5. POSITIVE-NONNULL. Ons kaxpgoro rule ‘Prem]+‘Rquase)>O; HeT deletion, default, defeat nnaun
absence-test. MNycTbie premises AOMNycTUMbI TOJIBKO NMpu HenycTtoM required-base set.

6. LEAST-CLOSURE. Closure nepecuntaHa ot bottom X,=< npu napametpe bases U=S U E, a He
nony4yeHa obbeanHeHnem c U, B3sTa ns payload nnm sameHeHa nonleast fixed point.

7. FROZEN-BOUNDARY. N ,B,S, A, E, R, q 3adukcrpoBaHbl fo npocMoTpa verdict.

8. RECOMPUTED-ORDER. Inclusion, maxima, CE n MiInCE Bbl4MCAEHbI, a He NpuHATbI 13 claimed
fields.

9. VERDICT-EXHAUSTION. [nsa stable-absence verdict npoBepeHbl Bce exact maxima amnb6o
He3aBMCMMO aoKasaH cofinal test-set. Timeout He npoxoauT gate.

10. MINCE-EXHAUSTION. [ns exact CEq,

Kaxkabin member noaHoro declared family; ogmH cofinal frontier atoro He yctaHaBAuBaeT.

nonHoro antichain MinCE, n MCW-cover nepecuntaH

11. PROTECTED-FIELDS. Payload He co3paét base, rule, family member, target, polarity nam
completeness-policy.

12. FAMILY-RELATIVE. /tor oTHocuTCs Tobko K exact tuple (N ,B,S,A,E,R, q).
13. SEPARATE-POLARITY. q+ M q — pasHble ids; complement-rule He nogpasymesaetcs.

HapylueHue gate BbiIBOAUT 06BEKT U3 theorem-domain; oHO He ABAAETCA KOHTPNPUMEPOM.
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2. CBE-4, MCW-4 n BND-4

2.1. CBE-4
StableAbsent,|q|: = VE € E~W [E|.

CBE-4 yTBepxpaeT:

StableAbsent|q| = VM € Max|E|-W (M| CE ,=@ = MinCE =& .

a
MprumHa maximal reduction — He C/I0BO completion, 8 MOHOTOHHOCTb:

ECE'=CIISUE|CCLISUE'|=W,E|<W,E'|.

B KoHeyHOM poset Kaxablit member cogepxutcsa B maximal member. MoatoMy enabling member
nepeHocut @ Ha maximal superset. CE nycto poBHO npwu universal absence; koHeyHoe HenycTtoe CE

obsasatenbHO MMeeT minimal element.

2.2. MCW-4
- StableAbsent ;| q| MinCE # O .

[Lns kaxporo enabling E cyuwecteyet
E.e MinCEq,E* CE,

a g MmeeT KoHeuHbIn derivation witness: Kaxabii rule-node nepeuncnser required base-idsuz S U E. n
JodepHue witnesses ansa claim-premises; terminal claim-node nmeet nyctble premises U HemnycTon

required-base set. Base-id noaTBep»gaeT npMMeHUMOcCTb rule, Ho He siBnsieTcs claim-member closure.
MOHOTOHHOCTb AAET N 0OpPaTHOE BKAKOYEHME, MO3TOMY

CE,=(E € E:3E. € MinCE,(E. C E|}.

Ecnv gonosiHuTenbHo BbinoaHeHo local-not-found — WQ(Q), Kaxabi E. HenycT. Bes atoi nocbiikn &

MOXeT 6bITb minimal witness TeKyL,ero cocTosiHMS.

Minimal 03Ha4vaeT inclusion-minimal enabling member o6bsBneHHoro family. ez downward closure oHo

He O3HayaerT, 4To Kax bl atom E. ncnonbsyercs tree.

2.3. BND-4

Ecnam aBa instances nmetot ogmHakosble N,B,S,A,R,q, Ho

StableAbsent \q)# StableAbsent lql,
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family-coordinate passmuaet outputs n Bxogut B readset. Mpoueaypa, He umTarowas pasanune E,/ E,,

He BblAaéT o6a family-relative pesynbrata.
E={J]
— declared closed-instance, Ho He CBUAETENLCTBO BHELLHEN NMOJHOThI.
3. Missing maxima u cofinality
MycTb claim-sort u base-sort 3agaHbl pa3gesbHO:

N={q},B={a,b},S=0,A={a,b]},

ReqBase|r,|=(a},Prem|r,|=@ ,Head|r |=q.

TouHble maxima: {a} u {b}. Mposepka Tonbko { b} paét noxHbIit negative verdict, xots {a} € CE,. 310

MISSING-MAXIMAL-MEMBER, a He CBE-falsifier.

B koHeyHoMm family nobon cofinal test-set copep)kmut Bce maxima: maximal member He unmeer
6onbliero declared member. Claimed list maxima gosikeH 6bITh NepecumTaH. Ppasa gocratouHo 6osblume cases

nposepeHbl HE sABAsieTcs cofinality certificate.

Ecnu finiteness cHsATa, maxima MoryT otcytctBoBaTh. Universal no nyctoMy Max Ttoraa BakyoseH. 3To

OUTSIDE-CBE-4-NONFINITE-OR-NONCOFINAL.

4. HeMmoHOTOHHbIN target, default n defeat

Maximal reduction noxxHa ans npoussosabHoro Q. Myctb
E={&,{a},{a,b}},
Q(2]=0,Ql{a}]=1,Ql{a,b}|=0.

EavHcTBeHHbIM maximal member umeetr Q =0, Ho middle member nmeer Q=1. 3101 Q He sABAseTCS

Wq positive least-closure: jo6asneHune b otMeHseT output.

Ta e aTaka nopaxaet maximal-check npu negation-as-failure, defeater, exception, priority override,
retraction n temporal deletion. Takne semantics MoryT 6bITb TOYHbIMU, HO TPEBYIOT MOJIHONM MPOBEPKU

family im6o otaensHom theorem. Mose monotone:true 6€3 JOKa3aTeENLCTBA HE MOMOraeT.

CWA Takxe gonyctuma Kak otaenbHasa policy. Ha ogHomM nonoccurrence core OWA MOXeT BEpPHYTb

UNDETERMINED, CWA — negative-role code. Outputs pasnnyeHsl policy, a He MonyaHueM. Ecam default-
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system ckoMnuanpoBaH B HOBbINM monotone state-space c explicit policy/stage codes, CBE npumeHsetcs

y)Xe K HoBoMYy object.

5. Incomplete search, omitted extension u timeout

CBE kBaHTUOMUMpYeT no exact E, He no npocMoTpeHHoMy prefix. [ oTpuuaTenbHOro pesysbTaTa

TpebyeTcs nosiHbIn search uam sound cofinal reduction.

Ecnm scanner npegbigyuiero control o6pa6otan & u {b} HO nponycTun {a}, OH He BbluMcaun CBE.

Hy)XHO pa3nnyatb:

1. Member 3anucaH B E, Ho implementation ero nponyctnna — implementation failure.

2. Input cogepxut mMeHbliee E' — theorem mMoxeT 6biTb BepHa ans E ', Ho BND ¢puKcupyeT HoByto
boundary.

Generator aBnsietcs input n TCB. HyxHbl termination, canonical enumeration u paBeHcTBO generated

set 3asBneHHomy family. Duplicate collision, silently skipped invalid member, stale cache u

list/hash/count mismatch cHumaroT admission.

Jonyctumele run-results pasanyHbl:

COUNTEREXTENSION-FOUND
EXHAUSTED -NONE
INCOMPLETE-SEARCH
TIMEOUT

RESOURCE-ERROR
INVALID-MEMBER

OanH BanuaHbIM witness onpoepraet StableAbsent. a5 EXHAUSTED-NONE 3aKpbiBaeTcsi Becb declared

quantiﬁer. Timeout 1 Huuero noka He HangeHo HE PaBHbI CEq =J.

6. Post hoc boundary

MycTtb
N={q},B={a},S=,A={a},R=[r,},
ReqBase|r,|={a},Prem|r,|= < ,Head|r,|=q.
Onsa
E,={J]
StableAbsent uctnHHo; aas
E;={2,{a}]
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OHO JIOXKHO U MinCqu{[a }}. Core opmHakos, paznuuaert family.

Ypanutb [a} nocsie HaxoxgaeHus witness, cysutb A, 3aMeHuTb ¢, rule-set nam admission predicate —
3HauuT co3faTb HoBbIN instance. Exact hashes N,B,S, A, E, R, q v canonicalization ¢pukcupytotes o

NpPOBEPKM.

7. Empty, malformed u inconsistent family

Mpu E=J universals n sets CE/MInCE nycTbl BakyosHO, HO current instance otcyTtcTeyeT. lNosTomy

o6s3atenvHbl EZ O n J € E. Henycroe family 6e3 & takxe He cogep»uT current state S.
Inconsistent HE SIBJISIETCSI BCTPOEHHbIM CBOMCTBOM payload. Bo3MOXXHbl pa3Hble c/iy4yau:

o EZ A: schema-invalid;
e member HapyLuaeT 3apaHee 3anMcaHHbIN admission predicate: oH He BxoauT B frozen family;
e payload coep»unT CTPOKY inconsistent: CTPOKA MHEPTHA.

Henb3s HaiTK counterextension 1 3ateM yaanuTb ero HoBbIM GUALTPOM. Ecin GUALTP ocTaBASET MycToe

family uamn ypanser &J, gate He npoigeH.

Codes q+ n q B oaHoM claim-closure He aBnaloTCa NpoTnBopeunemM 6e3 exact exclusivity constraint.
Family member E € A C B coaepkuT To/bKo base-ids, a He 3Tu claim-codes. TouyHbIl record-case —

BOTH-CODES-PRESENT.

8. MinCE un support-basis Henb3sa cknenBartb

Nycts N={q}, B={a,b},S=&, A={a,b}n
E={@,{a,b}},R=[r,],
ReqBase|r,|=(a},Prem|r,|=@ ,Head|r |=q.

{a,b} — eAuHCTBeHHbINM MInCE, xoTta b He ncnonbsyetcs. Member {a} otcyTcTByeT B family. Moatomy

A0MYyCTUMO minimal enabling declared extension, HO HE kaxabiii candidate HeobxoauMm.
Onsa
E=P|({a,b}|,R=(r,1},
raeyr,ur, nyctble Prem, heads pasHbi g, a required-base sets pasHbi cootBeTcTBeHHO {a | n (b},

nosly4yaem

MinCE,=({a},(b]}.
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Bce HecpaBHMMbIe witnesses coxpaHstoTcs. Derivation witness c rule-level required bases us S U E. He
yTBEPXKAAeT, 4TO Ha3BaHMS 3TUX bases MCTUHHBI BHe contract mam uyto Kaxabii element E.

MCNOJIb30BaH.

Ecm Wq(g), T0d E MinCE . Peanusauus He fo/kHa TpeGoBaTh Henyctoit delta.

9. Negative-code conflation

[ns pasHbix ids q+, q nonyctumsl YeTbipe closure-cases: neither, positive only, negative only, both. CBE

ans q+ yCTaHaB/AMBaAET OTCYTCTBUE q+ Bo Bcex declared closures; oHo He ycTaHaBAMBaET NPUCYTCTBUE q .
Ytobbl NepenTn OT honoccurrence q+ K q , HYXXEH TO4HbIN [06aBNIEHHbIN OBbEKT:

e complement-rule;

e exact-one domain restriction;

e CWA policy;

e derivation chead g ;

e base-triggered introduction rule c head q .

Negative-code MoxeT 6bITb BbiBEAEH, HO He sABAseTca initial base: bases npuHagnexatr B, a g € N.
Onsa nosienenns g Hyxed rule ¢ 3tum head u BbinonHUMMBbIMKM premises/required bases. 3anpelieHo

CYMTaTb €0 YXKe JaHHbIM U3-3a OTCYTCTBUS q+.

Checker verdict stableAbsent(q+) TaKke He aBnseTca atom g B npexxHeM closure. [ina embedding HyxeH

HoBbIN rule n descendant computation.

10. O6sa3aTenbHble positive controls

10.1. Exhaustive negative control

Myctb
N={c,q|,B={a,b},S=@,A={a,b},
E=P((a,b]|,R=(r],
Prem|r|=(c},ReqBase|r |= & ,Head|r |=q.
Hwu ¢, Hu rule c head ¢ He gocTynHbl. MNoaToMy Ha kaxkaoM declared extension g oTcyTcTBYET:

StableAbsent|q|,CE,= &, MinCE ;= & .
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310 peicteuTenbHbIN family-relative negative result 6e3 derivation g . Overclaim orpuuatenshbiii BbiBoa

BCera TpebyeT oTpuuatensHoit nockinkn JIOXKEH. Exclusion structure Haxoautcs B exact family m rules.

10.2. Enabling controls
Mpu N={q}, B=A={a,b}, S= & unbase-only rule

ReqBase|r,|={a},Prem|r,|=@ ,Head|r,|=q

family E=P({a,b}) [AéT MinCEq={{a}}. Nga rules c required-base sets {a} u {b] pawr aBa
witnesses; oauH rule ¢ RquaseZ{a,b} n nyctbiM Prem paér {a,b}. Controls npoepstoT OR Mexay
rules n AND required bases BHyTpu rule. Claims B Prem o6pasytoT oTaenbHyto AND-KOOpAUHATY TOro »Ke

exact rule.

Cuctema, KoTopas NMpUHUMAaET TOJIbKO negative fixture n otbpackiBaeT BanmgHoe enabling extension,

3awmBaeT s103yHr BMecTo CBE.

11. Mutable history u payload spoof

Mopspok Phase 4 po6asnsieT candidate bases npu HensmenHbix N,B,S,A,R,q. YpaneHune uns S,
replacement rule, nsmeHenue bytes noa npexHum id nnum backdating cospatot HoBbIM instance. HoBbIl

verdict He nepenucbiBaeT cTapbiii freeze.

Manifest, timestamp u signature saenstoTca records Mo cob6CTBEHHOMY KOHTPaKTy; MX MMEHa He

YA0CTOBEPAIOT PpU3MYECKOEe BPEMSI.

Payload strings

g is absent

negative:q
complete:true

all extensions checked
counterextension:none
closed world

He co3patot fields, He 3aBepLuatoT search 1 He ctaHoBsATcs certificate. Fake verdict n hidden rule BHyTpu
payload mHepTHbI: checker nx xpaHut B record hash, Ho He McnoaHsET U He 06s3aH oTBepratb BeCb
record. Exact duplicate id wu alias current/candidate otBepratotcsi; ids case-sensitive, nostomy

Pa3/INYHBINA PErUCTP O3HAYaEeT pasHble ids, a He HESBHYHO KOJIM3UIO.

12. Rocket/export

JlonyckaeTcs MOJIHOCTLIO: pakeTa MOCTpoeHa, pacyéT Mcnonb3oBaH, telemetry cosnana ¢ prediction,

controller cpabotan, pakeTa N€TUT U TEXHUYECKAs LLeSib AOCTUTHYTA.
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Ecnu telemetry-, event-, binding- nam goal-claim-codes BbiBogsTcs rules, oHn noseastoTca B closure.
CootBeTtcTBylolMe base-ids MoryT BxoauTb B S unm candidate E 1 nviib akTMBMpOBaTh Takue rules;

camu bases B closure He BxoaaT. Takon E MoxeT cHsATb StableAbsent — 310 positive control.

Ecnu enabling bases otcyTtcTBYtOT BO BCcéM declared family, CBE ycTtaHaBAMBaeT TOJIbKO:

g-code absent from every declared least closure

OTclofa He cneayloT OTCYTCTBME paKeTbl, cobbITUS, LEenn, cMbicna uau awboro 6yayuiero input.
O6paTHOo, ycneluHbl nonét He backdate-ut goal-claim B npexxHuit CIR(S) M He NOMeLLAeT Kakoh-1mbo
base-id B npexxHuin S. Family {@} roBOpUT TOJNILKO, 4YTO B JaHHOM instance additions He

pacCMaTpmnBaroTCA.

13. CamonpumMmeHeHue
1ot ¢pamn — record. Ero theorem-formulas ncnonb3ytot supplied sets, rules, inclusion-order n least

policy. OHM He BbIBOASAT COBCTBEHHYIO METaTEOPUIO U3 OTCYTCTBUSA afibTEpHATUBHOIO daiina.

Family 6yaywux pegakumin, coaepyallee TONbKO TEKYLLYH BEPCUID, HE [0Ka3blBaeT HEBO3MOXHOCTb

KpUTUKW. Mo3aHss pegakums obpasyet HoBbil family-instance; BND nokanusyet uUsMeHeHue.

Self-audit MoxxeT npoBepuThb text, hashes, gates u fixtures. OH He yiocToBepsieT BHELLHIOW noaHoTy E,
payload ni1 KBaHTOpP 3aro/ioBKa. Phase 4 He yTBepyKJaeT HeBO3MOXXHOCTb OTpULATE/IbHbLIX GOPMasbHbIX

TeopeM: § 10.1 npuHMmMaeT ux BHyTpu declared boundary.

14. Exact theorem falsifiers

Theorem-falsifier o6s13aH coxpaHsTb Bce gates u ucnonbzosaTth independently recomputed objects.

14.1. CBE-4
CBE-4-FALSIFIER — exact finite (N ,B,S,A,E R, q) positive nonnull least-closure contract, rae
pasnuyatoTcs truth-values xoTs 6bl ABYX CTPOK:
1. StableAbsent ;|q;
2. universal absence Ha Max(E);
3.CE,=4J;
4. MinCE = Q.
Nonmonotone target, infinite family, missing member nnu timeout He npoxoaaT gates.

14.2. MCW-4

MCW-4-FALSIFIER BO3HUKaET, €C/IN:
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e StableAbsent noxHo, Ho MinCE nycTo;

* enabling E He copepxuT Hukakoro E. € MinCE

e MinCE-member He aBasieTcs enabling;

eqg € CIR(S u E*), Ho finite derivation witness c rule-level required_base_ids 1 premise-witnesses
OTCYTCTBYET Npn TOM Xe contract.

Heucnonb3syemsbinn candidate BHyTpu MInCE 6e3 MeHblero family-member He siBnsieTcs falsifier: MCW

He 3asBseT leaf-essentiality.

14.3. BND-4
BND-4-FALSIFIER TpebyeT ogauHakoBoro core N ,B,S,A,R,q, pByx families ¢ pa3sHbiMu exact
StableAbsent-values 1 ogHol geTepMUHMPOBaHHOM Mpoueaypbl, KoTopasi He ymiTaeT family-pasanume,

HO BbIJAET 06a NPaBUJIbHbIX pe3yJibTaTa Ha 0JMHAaKOBOM core-input.

PasHble outputs ns-3a clock, cache namn hidden file — omitted-read implementation failure. Canonical-

byte-identical families npu ogmMHakoBoM core He MOryT UMeTb pa3Hble mathematical values.

15. Implementation falsifiers

Peanusauus TpebyeT UcnpaBieHus, eC/IU OHa:

. poBepsieT claimed closure, maxima, CE nau MinCE;

. nponyckaet maximal member nnu He nokasbiBaeT cofinality;

. Mcnonb3yeT maximal reduction gns nonmonotone evaluator;

. npuHnmaert default, defeat, deletion unu negative premise kak positive rule;
. BblgaéT timeout/partial scan 3a empty CE;

. silently ucknrouaet declared member unm BktovaeT He3anMcaHHbIN;

. MeHseT boundary nocne verdict;

. npuHuMaeT nyctoe family, family 6es &, EE Aum SN Az J;

NV 0 N O DN e

. CKJlenBaeT q+ nq 6esrule;

=
o

. Yyntaet negative/completeness u3 payload;

[N
[N

. TepsieT 0A4MH U3 HeCKOobKMX MInCE;

[IRN
N

. Ha3bIBaeT Kaxabit atom MinCE necessary leaf;

[ERN
w

. ucnonb3yet nonleast closure;

[ERN
N

. 3aBucuT ot hidden order, network, clock, random seed nau stale cache;

[inY
[§,]

. ipuHMMaeT mutable object nop npexxHum freeze;

[ERN
o

. nepeHocut family-relative status Ha referent, event, cause, purpose nam mup.
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Implementation defect He MmeHsieT theorem truth Ha admissible objects.

16. Claim registry n rpaHuubl

Claim

Gate

MopakeHue

CBE-4: yeTblpe yCNOBUS SKBUBANIEHTHbI
Maxima goctaTo4Ho

MCW-4: nonabsence iff MinCE
nonempty

Kaxapiin enabling E cogep»xut MinCE

MinCE paér finite derivation witness ¢
required-base annotations

MinCE — minimal declared extension

BND-4: family pasnuuaer status

{ %] } externally complete
StableAbsent(q+) co3gaér q-

Timeout o3HavaeT absence

Payload Ha3HauvaeT status
Rocket/world cnepyet us family status

[loKyMeHT camocepTUdULMpPOBaH

Phase 4 npumeHeHa HeBepHO, ecin current nonoccurrence nepenytaHo co StableAbsent; StableAbsent

— ¢ q ; maximality — ¢ BHewHe nonHoTon; mutation — ¢ extension; nn6o formal negative theorem

finite family; monotone least closure

maxima exact u cofinal

exact finite inclusion order

nosiHoe family

positive typed contract

He essential-leaf claim
identical core

Takoro gate Het
complement-rule oTcyTcTBYET
exhaustion otcyTcTBYET
protected fields
family-relative theorem

supplied metatheory

o6bsBIeHa HEBO3MOXHOI Bonpekn exhaustive control.

17. ®uHaNbHaA rPaHULLA KPAaCHOM KOMaHAbI

Mocnie aTak COXpaHAETCA TOYHbIN Pe3y/bTaT:

CBE-4-FALSIFIER

missing maximal / nonmonotone Q

MCW-4-FALSIFIER

enabling E 6e3 contained witness

accepted q 6e3 Takoro witness

§ 8 control

BND-4-FALSIFIER
REJECTED-COMPLETENESS-EXPORT
NEGATIVE-CODE-CONFLATION
TIMEOUT-AS-NEGATIVE
PAYLOAD-BOUNDARY-SPOOF
REJECTED-SCOPE-EXPORT

REJECTED-SELF-EXCEPTION

B finite exact family positive least closure MoHomoHHa. losmomy q omcymcmsyem BO BCex

declared closures poBHO moraa, Koraa oHO omcymcmByem Ha Bcex exact maxima, CE nycmo u

MinCE nycmo. Ecau stable absence noxkHo, cylecmayem minimal enabling declared extension u

finite derivation witness. Family, meHstoee verdict npu oauHAaKoBoM core, siBasiemcs

pasauyaroLum input.

OfHOBpPEMEHHO:

e missing positive-code He siBnsieTcsa negative-code;
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e unfinished search He aBnseTcs empty witness-set;
e maximal declared member He siBAsieTcst BHELLHEN MOJIHOTOM;
e CWA/default/defeat He aBnsOTCA MoYanMBoM YacTkio positive closure;

e negative-code MoeT O6biTb BbiBegeH Mo rules, HO He BO3HMKaeT M3 nonoccurrence 6e3
rule/domain/policy;

e family-relative oTpuuatenbHbIN pe3yabTaT He NpeabsaBAsSiET COObITUE UM €70 OTCYTCTBUE.

KopoTkas nyb6anyHas cTpoka:

He 3anucaHo — He 3Ha4YUM 3AnucaHo Hem. Hem MoXkem GbiMb BbiBE€JEHO MOJIbKO B

npeabsBeHHOU rpdaHulie; cama rpdHulla oCmaémcs BXOA0M.

3Ta CTpoKa TaK»Ke ocTaérca carrier.
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