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AHHOTauuA

Phase 2 nokanusoBana pasauuarolmii typed atom cpeam npeaxoB 3ak/HeHUs, HO caenana 1o Ans
KOHEYHOro aumkanyeckoro rpada. Hacroswee uccnegoBaHWe CHMMAeT MMEHHO 3TO OrpaHUYeHMe.
Pa3peL|Ja|'OTCF| KOHeYHbl€e HanpaB/E€HHbIE rpad>b| C caMonetnsamMum, B3aMMHbIMN CCbIJIKAaMU U Strongly
connected components. C/I0Ba uukA, UCTOYHUK, UCTUHA, AOKA3ATENLCTBO, MPUYMHA, Leib U cMbich HE MPUHMMAKOTCS
3a TO, YTO MU HA3BaHO. OHu BXO4AT TOJIbKO KaK TOYHbl€ 3anncn U TexHn4eckKme Koapbl 06bsABAEHHOIO

KOHTpPaKTa.

[ns kaxkporo ysna 3ajaroTcsl 3alimiLéHHble origin-tagged introductions. Ha nosHom pewéryatom
NPOCTPAHCTBE provenance-coCTOSHMUM ONpeaenseTcs MOHOTOHHbIN onepaTop NepeHoca: y3ea CoAepPKUT
cobcTBeHHble introductions u BCE, YTO MOCTYNWIO MO 3amnMCaHHbIM BXOAALWMM pébpaM. Provenance
BbIOMPAEeTCs He TMPOU3BOJILHOM HEMOABMXXHOM TOYKOM, a HaMMEHbLUEe HeNoABUXXHOM TOYKOWN,

ﬂOﬂyquHOl;'l MTepaumeﬁ OT NYCTOro COCTOAHUA.

JokasbiBaetca CP-LFP-3 (CFP-3) — TeopeMa UMKAMYecKoro provenance u nytei. Origin-tagged atom
BXOOMT B HaMMeHbLUee provenance y3na TOrAa M TOJAbKO Torga, Koraa atom 3awuuéHHO BBEOEH B
HEKOTOPOM  y3/1e-UCTOYHMKE M OT 3TOr0 Yy3/a CYWEeCTBYeT KOHEYHbIA HamnpaB/ieHHbIM MyTb K
paccMaTpuBaeMoMy y3ay. LIMKA MOXeT MHOroKpaTHO nepeHoCcUTb BBeAEHHbIM atom, HO source-free

strongly connected component He NopoXkaaeT ero 04HOM LIMPKYAsILUEN.

Ins KoHeuHbIx nonoxutenbHbix AND/OR-hypergraphs nocne Hopmanusaumm nullary constructors, ¢
HenycTbiMM premises y ordinary rules, pokasbiBaetcs SG-LFP-3 (GST-3): kakgoe 3akitoueHue B
HaMMeHbLUEM 3aMbIKaHUU MMEET KOHEeYHOe [epeBO MOAMNEPXKKU, JICTbS KOTOPOro SABAAKOTCS
06bsABNEHHbIMM seeds. YncTas camonogaepikka Man B3aMMHas noaaepyka 6es protected seed u 6e3
aZbTepHaTMBHOrO KoHeuHoro seed-grounded support tree He Bxoaut B HTs. AnbTepHaTMBHbIE

MWHUMaJIbHbIE bases COXPaHAKTCA KaK TOYHbl€ MHOXECTBA 3alMMCaHHbIX OCHOBaHUN.

HakoHeu, FP-SEL-3 (FPS-3) oroensier pelleHme ypaBHEHUSA HEMOABUMXHOM TOYKM OT BbI6Opa KOHKPETHOM
HenoJBMXXHOM ToUKW. [1ns support-onepaTtopa TS: X e FiX(TS) aBnsieTcs support-grounded Toraa m
ToNbKO Toraa, korga X =T g, Ecam gonyctuMo HeckonbKo fixed points, NpaBuio least, greatest, stable MIN
noboe MHoe NpaBuao Bbibopa ABAAETCA AonoaHMTENbHbIM BxogoM; npu X # U T ¢ kaxapiii code u3

nenyctoro residue X & T g He umeeT KoHeuHoro seed-grounded support tree.

Pe3ynbTaT NpUMEHSETCA K CaMO0Ka3aTesibCTBY, B3aMMHOMN MPOBEpPKe, PeKYPCUBHbLIM OMpeae/ieHUsM,
MaTemMaTtuyeckomy reading contract, TexHMYECKOMY MPUMEHEHUIO U BOMPOCY sasem. OH He ob6bABASET

UMKAbl 6ecrnonesHbiIMU M He OTPULLAET YC/IOBHYIO CWJY PEKYPCUBHOM MaTeMaTuKu. OH MOJIHOCTbIO
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3aKpblBaeT 6osiee y3Koe MpUTS3aHME: 3aMKHyTasi 3anucb caMa Mo cebe He CTaHOBMTCS MepBbIM

MCTOYHMKOM OTCyTCTBYHOLLLero protected atom.

KnloueBble c/loBa: rpaHuMua 3anmcu; UMKaMdeckoe provenance; least fixed point; strongly connected
component; origin tag; grounded support; camopedepeHums; B3anMHas nposepka; fixed-point policy;

application binding; uens; self-application.

0. HyneBas yctynka caosam

CHayvana npeabsBaeHbl CTPOKU:

LMK
CcaMoCChlNiKa
NUCTUHA
0OKa3aTeNbCTBO
npoBepeHo
pakeTa

cobbiTne

uenb

CMbICTT

Hun ogHa cTpoka He npeabsBAseT HazBaHHoe. CTPOKa uukn HE 06pasyeT UMUK, LMK NOSBASETCS TO/bKO
nocsie 06bsABIEHUSI MHOMXECTBA Y3/10B M TOYHbIX pébep. CTpoKa uctuna He nonydaert truth-status. CTpoka
Jokasatenscteo HE sABAsieTcs proof-object. CTpoKa paketa OCTAaéTCS CTPOKOMW, AaxKe ecn BHe 3Toro daina

NPUHUMAaETCS MaKCMMasibHas YCTYMKa, YTO paKkeTa CyLLeCTBYET U NIETUT.

Te e orpaHMYeHUs OTHOCATCA K d)OpMaJ'IbeIM CNI0BaM HacTosdwero nccnenoBaHus. Graph, atom, origin,
fixed point, least, support U source ABASOTCA METKaMM posiei. VX HanncaHme He ycTaHaB/IMBAET NPaBUJIbHOCTb

MOJIe/IN, COOTBETCTBUE YeMY-IMBO BHE 3amnncK UK MPUOPUTET UCC/IeA0BaHNS.
Ha HyneBoM ypoBHe GpuKcupyeTcs exact carrier. 3ateM oTaenbHbIN reading contract BBoauT:

® y3/bl;
e HanpaBieHHble pE6pa;

e Tunbl atom;

e 3aWMwéHHbIe noas introduction;
e [MpaBWJIO NEPEHOCA;

e fixed-point policy;

® KpUTEpUI NPUHATUS pe3yabTaTa.

[o atoro ectb carrier. [locne 3TOro ecrtb 3anuchb, YnTaemas no ob6bSABAEHHOMY KOHTpPaKTy. O6paTHbIf

nepeHoc 3anpeweéH: 6osiee No3aHAS MeTKa uctounnk HE NpeBpallaeT 6osee paHHUI payload B UICTOYHUK.
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1. ToYHbIN O6BEKT ONPOBEPIKEHUSA

Phase 3 He NCNOJIb3YyET 6e3rpan-|Hyro d)pasy Mo60i LKA Hbero He cospaér. OHa IOXKHA Y>XX€ BHYTPU record-
KOHTpaKTa: y3en umkna Moxet umetb local introduction, unkn MoxeT noayuntb atom no Bxoaswemy
pebpy, a peKypcuBHas MNpoLeaypa MOXET KOPPEKTHO BbIYMC/AUTL HOBbIM payload u3 BBeAEHHbIX

JaHHbIX.
OnpoBepraeTca To4yHoe nputasanme cyclic self-origin:

protected atom Bxoaum B least provenance y3/1a mo/ibko Nomomy, 4Ymo 3anucu LUKIUYecKu
CCblIaromcs Apyr Ha Apyra, xoms HU ofJuH gocmuratrowuti y3en He umMeem 3alluLLIEHHOrO

introduction amoro atom.

s HauMeHbLIer MOHOTOHHOM semantics 3TO NPUTA3aHUE MMEET TOYHbIN OTPULLATENBHbIN OTBET. Ecin
atom npucyTcTByeT, cyluecTByeT origin-tagged introduction M KoHeuYHbIM MNyTb OT oOrigin K MecTy

npucytcTBus. Ecam takoro introduction HeT, UMpPKYASLUMA He 3anoJIHSET NyCcTOe provenance.

CNOBO nonvocThio [aJI€E€ OTHOCUTCS K YHMBEPCA/IbHOMY KBAHTOPY MO BCEM KOHEYHbIM HamnpaB/ieHHbIM
rpadam u BceM atom, ya0BAETBOPSIOLWNM 06bsIBNEHHOMY positive-union contract. OHO He OTHOCUTCS K

HenpeabAB/1IEHHOMY KJ1aCCy BCEX BO3MOXXHbIX ynOTpe6ﬂ8HMVI C/ZI0B uukn, matematnka UJIN uctuHa.

2. lnuusa Phase 0 = Phase 1 = Phase 2 = Phase 3

YeTbipe dasbl He MOBTOPSAOT OAMH Te3unc. Kaxkas 3aKpbIBaeT TOYHbIN OCTAaTOK NpeAblayLei.

Phase 0: bridge provenance
MRB-0 pasgenuna popmanbHbiit Tun M, npuknagHoi tun A v uenesoii Tun V. EAMHCTBEHHOE NPaBUJIO
BBeJeHuss A Tpe6osano bridge, a 3aBUCMMOCTU 06BEAUHANNCL U HE yaansanuck. Mo3ToMy MPUHATLIN

proof-object TMna A He Mor nMeTb nyctoe MHOXecTBo bridge dependencies.

OcTaToK: pesy/ibTaT 3aB1CE OT KOHKPETHOM TUMOBOM apXUTEKTYPbl U TpeboBan OTAE/IbHOrO nepeHoca T

Ha MHOW Kopnyc.

Phase 1: $pyHKLMOHabHasA rpaHML,a
RBI-1 3aMeHWNa apxXUTEKTYPHbIN 3anpeT obluen Teopemon daktopusaumun. [asg NosHOro AOCTYMHOro

BXOZa p W HE3ABUCUMO 3afaHHoro target Q:

Q=gep = kerp CkerQ.

OpHa napa ¢ oAMHaKoBbIM MOJIHbIM input K pa3anyHbIM target ncknrovana nob6oi evaluator satoro input.
bonee ANMHHLIN pacyéT, BHYTPEHHAS MoJenb, oracle-answer, ciy4aliHOCTb UAKM transcript momoranm

TONIbKO TOrJa, KOraa BHOCU/IM Pas3/inyalolLmil KaHar.
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OcTaToK: OblIJIO YCTAaHOBNEHO, 4YTO pa3iMyne Ao6aB/ieHO, HO He OblI0 JIOKa/IM30BaHO MECTO €ero

BBEAEHUA.

Phase 2: npeaKkoBas nokaausaums
AST-1 BBena origin-tagged ancestry B KoHeyHoM immutable DAG. Ecan KoppeKTHoe 3aK/to4eHne nmeet

BUJ,

Q=C,=F|p,n,

TO
ker pnkern, C kerQ.

CnepoBatenbHO, pasinyatomin typed atom nmeer origin cpeay pedpieKCUBHbIX MPEAKOB 3aKNHUYEHNS.

FDT-2 oTtaenbHO IoKann3soBana nepeblt selectable stage koHeuwHoM dunbTpaummn.

OctaTtok: DAG 3anpelian caMonet/iM U B3auMHble CCbIIKM. OBbIYHOE CNOBO npegok MepecTaBasio
pa3nu4yatb y3/bl BHYTPKU strongly connected component. Phase 2 npsMo octaBuaa UMKAbl OTAENbHOM

obnactblo, Tpebytoulelt fixed-point semantics.

Phase 3: npoucxoaeHue BHYTPU LUKIOB

Phase 3 coxpaHsieT origin tags, HO 3aMeHsieT pPeKypCMBHbIA ancestor-union Ha HaWUMEHbLLYIO
HenoABMKHYI TOYKY MOHOTOHHOIO onepatopa. Strongly connected component MoXKeT LUMPKYIMPOBaThb
atom, oHako ero origin octaértcs y3/10M 3almiLéHHoro introduction. Ecim aonyctmmel Heckonbko fixed

points, BbIGOP 04HOr0 U3 HNUX BbIBOAUTCSA U3 TEHU U NMOMELLLAETCS B MOJIHbINM readset.

WNTorosas nnHus:

Tunosow bridge
-> pa3nuyatowmi channel
-> origin B DAG
-> origin u policy B umknmyeckoM graph

370 ycuneHue o61acTu, a He pacluMpeHUne C/I0B K Ha3BaHHOMY UMM,
3. KOHEeYHbIN TUNU3UPOBAHHbLIN Fpad € LUMKAaMH
MycTb
G=|V,E|
— KOHeYHbIl HanpaBJieHHbIN rpad. Pebpo

u-yv
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03HayYaeT To/bKO 3anucaHHyto dependency: y3en v 06bsBMA U BXOAOM nepeHoca. OHO He O3HadaeT

dU3NYECKYHO MPUYMHHOCTb, BDEMEHHOE NpeJLlecTBoBaHNeE, JOBEPUE UIN UCTUHHOCTb.
PaspelueHbl:

® CcaMoOMeTimy — v;

e B3aMMHble p€bpalu — V - U;

e Mpou3BOJIbHbIE KOHEeYHbIe strongly connected components;

® AUMKINYECKME YHACTKU MeX Ay KOMMOHEHTaMM.
Coprta Phase 3:

T3=[ FORMAL,BINDING,EVENT,GOAL,
b b

B dopmynax ato uppercase mathematical sort-codes. Mose JSON sort cepranusyeTt nx GpUKCMPOBAHHOM
6MEKLI,MGI71 FORMAL <> "formal", BINDING <> '"binding", EVENT €> '"event", GOAL €> "goal", REFERENT <> ‘"referent",

CAUSE <> 'cause", APPLICATION <> "application", MEANING <> "meaning". BepxHeypoBHeBOe noJe y3naa kind

UCMoJIb3yeT oTAe bHble uppercase literals n He ABnsSeTCS NONEM sort.

MIMeHa COpTOB He YCTaHaB/AMBAKOT COOTBETCTBYIOLIME OTHOLUEHWUS. EVENT — copT event-code; He
cobbITne. REFERENT — copT referent-code; BINDING OCTaéTCs OTAE/bHbIM COPTOM. MEANING — COPT

meaning-code; He CMbICI.

Dna kaxporo T € T3 duKcupyetcss KOHEYHOE MHOXECTBO gonyctumbix atom-id A,. Oas ysna v

3alMLWEHHOE JIOKaNbHOE BBEEHME 3a4aETCS MHOXKECTBOM

Intror(v] cCA

T

Payload nHepTeH. Ecnu B payload HanucaHo goal, true, proved, rocket UM MOJIHasi cepuanmsalms atom, sto
He co3pgaért introduction. 3awmiéHHoe nose introduction n payload saBastoTcst pa3HbIMK KOOpAMHATAMM

record.
Origin-tagged universe:

Q=Vx U ([t]xA,.

teT,
JlokanbHbIN Habop BBEAEHUN Y3Aa:
OlIntro|v|={|v,t,a]:1 € T,,a € Intro,(v]}.

Ter origin coxpaHsietcs npu nepeHoce. OAuH U TOT e atom-code, BBeAEHHbIN B ABYX y3/1ax, o6pasyeT

OBe pa3Hble origin-tagged 3anucu.

~ 10 —
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4. Onepartop nepeHoca U HauMeHbLLas HeNoABUXKHasA TOYKa

Provenance-cocTosiHue — ceMencTBo

x=(x,|,., er=2?".

viveV

MopsaoK Ha L 3a4aéTcsa NOKOOPANHATHBIM BKAOYEHNEM. HUMKHUIM 3/1EMEHT:
1L,=2.

OnepaTtop nepeHoca:

@.|X|,=Omntro(v|u U X,.

OH MOHOTOHEH:
XCY=>d (X co, Y]

NTepaums HauMHaeTCsa He C )KelaeMoro pesyJ/ibTaTta, a C MyCcToro COCTOSHUA:

X[O]: L ,X‘:rﬁl:‘:@G(X{n)

Tak Kak V u £ KoHeuyHbl B 06bsB/NeHHOM artifact-contract, BospacTatollas nocinenoBaTeNbHOCTb

CTabuIM3MpPYETCA NOC/Ie KOHEYHOrO YMCaa CTpormx gobaeneHmin. Onpeapensercs

Pr=po .= X".

n=0

CNnoBO least HE SABASAETCA PUTOPUYECKONM OLEHKOM. OHO O3HayaeT MMHMMAJIbHBIN Mo BKAYeHuio fixed

point onepatopa @ . 3ta policy 3anuncaHa o BblUMCAEHUS pe3yibTaTa.
5. CP-LFP-3 (CFP-3): TeopeMa HauMeHbLLEro NPoOUCXoXKAeHUs
Ona mobeixs,ve V,TeTyna e A
|s,T,a) € P! = aeIntro[s| A s~>V.
34eCb S~V — KOHEYHbI HanpaBaeHHbIN NyTb, BKAKOYas NyTb AJMHbI HOJIb MPU S= V.

JokasaresbHasa cxemMa
MNMocne nepBor mutepaumm npucyTcTBytT TosbKo local introductions. Mocne BToport — introductions,

Jouleluune no nyTm AnHbl He 601ee ogHoro pebpa. MHAyKumMs no n Jaért:

's,T,a] € X‘v””)

— 11 —
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POBHO TOraa, Korga d BBeAEH B S U CYLLECTBYET NMYyTb S~V AJMHbI He 6onee n. O6beAUHEHNE BCEX
KOHEYHbIX UTepauuin [aéT npsMoe HanpaB/ieHue TeopeMbl. O6paTHoe HanpasieHue caemyeT

NMPOXoXXaeHnem Nt060ro KOHEYHOro nyTu: introduction BXOAUT B UCTOYHUK N NEPEHOCUTCA MO KaXKJO0MYy

pebpy.

MNonHoe d)OpMa}'IbHOG A0Ka3aTe/IbCTBO, JIEMMbl MOHOTOHHOCTU M YC/IOBUA KOHTPAKTa BblIHECEHbI B

OTAENIbHbIN TeopeMHbIN cnoi Phase 3. 3peck pUKcUpyeTcs LeHTpasibHoe CaecTBue:

Hanuuue atom B PC uMeem f1Ba 06s3ameibHbIX NoAs: introduction u KoHeYHbIlU Mymb nepeHoca.

Llukn cam He 3aMeHsem HU O4HO U3 HUX.

6. Strongly connected components

Myctb SCC(V] — strongly connected component y3na v. Ckatne kaxpaoi SCC B oAHy BepLUMHY

obpasyeT condensation graph

Cond |G/,
KoTopbil aBasietcs DAG.
CP-LFP-3 paét To4HOE onmncaHme provenance KOMIMOHEHTbI:

1. atom MoXeT 6bITb OKaNbHO BBEAEH BHYTPU SCC;

2. atom MOXXeT BOMTM MO MyTU U3 upstream-KOMMNOHEHTbI;

3. nocne Bxoga atom MoOXeT pacnpoCcTpaHUTBLCA NO AOCTUXKMMBIM y31aMm SCC;

4. oTcyTCcTBME IoKanbHOro u upstream introduction octaBnsiet atom otcytcTBYtowMM Bo Becen SCC.

Mo3ToMy ¢dpasa s uukne Het nepsoro ysna HE CO3AAET UCK/IOYEHMS. XPOHOIOTMYECKU MEPBOro y3/1a BHYTPU
3aMKHYTOM 3anmMcu MOXeT He ObiTb B MOAeNn, Ho origin atom — He nepswiit no kpyry. Origin — y3en

3awmiéHHoro introduction. Ero Ter coxpaHsietcs nocsie ato6oro 4mcsia o6xon0B.
0O603HauYnM s ~ C Torga v ToJIbKO Toraa, Koraa cyuiectsyet v € C ¢ s ~ v. TouyHoe SCC-cneacTaume:
(}—.’ls € V:a e Intro[s] A s~>C):>Vv e CAseV:ls,1,al € P,

Source-free component MOXeT ObITb CTPYKTYPHO CJIOXKHOM, UMETb ThICAYN PEDEp N BECKOHEYHOE YMC/IO

OnucbiBaeMbIX 06x0A40B. CIOXHOCTb MapLUpyTa He aBaseTcs introduction.

7. Camonetns 6e3 seed

PaccMOTpUM OaMH y3en v U pebpo v — V. lNycTb

OIntro(v)ZZ.
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Torpa utepaums CHU3Yy AaEeT:

3anmncb MOXeT cogeprkaTb payload:

this node proves this node

TRUE

VALID

MEANING

Payload He u3MeHsieT pesynbtat. YTobbl atom VALID BOLWEN B Pﬁ, Hy>keH local nmMbo upstream

introduction. [lpyras fixed-point policy MoxeT BbibpaTh Apyroe cocTosHMe, HO He usMmeHser H P,

npexHero instance.
3TO He yTBepXKAeHUE, 4TO camopedepeHTHble GpopMasibHble 06BEKTLI 3anpelleHbl. YCTaHOBEHO TOJIbKO

OTCYTCTBME Origin B JaHHOM least-provenance contract.

8. BzauMHbIN LuuKn 6e3 seed
MycTb

u-v,v-ou,
1 o6a local introduction sets nyctbl. ®pasbl

u: Vv MpoBepeH
V: U nposepeH

MOryT HaxoAauTbcsl B payload. HanmeHbLIas UTepaums BCE paBHO HaYMHAETCS! C MYCTOrO COCTOSIHUA U

OCTaéTcs NycToMm.
Ecan xe u 3awmuwéHHo BBoanT atom a, To
\u,t,a] € P'ulu,t,a) € P,

LiMKkn Tenepb NepeHoCUT 3alMLLEHHO BBeAEHHBIN atom. OH He CKPbIBAET ero origin: Ter U coxpaHsieTcs B

oboux yznax.
Otctopa nonspHas CUMMeTPUS:

e cycle 6e3 local/upstream introduction He nonyyaet atom;
e cycle c local/upstream introduction 3akoHHO pacnpocTpaHsieT atom;

e Hanuuume introduction He npeBpalaeT atom-code B pepepeHT, COObITUE UNU UCTUHY.
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9. Fixed point He paBeH BbIGpaHHOMY fixed point

MHoecTBO HeNnoABWMXXHbIX TOYEK:

Fix|®g|=(X: @4 X|=X].
YpaBHeEHNE MOXKET UMETb 60JIbllie OAHOro pelleHus. [ns camonetiu 6e3 introduction oHo NpuHUMaeT
$opmy

X,=X

\4 v*

lycToe cocTosiHMe yA0BAETBOPAET 3TOM 3anucu; ecan Q7Z &, el MOryT yAoB/AETBOPSATh U HEmnycTble

cocTosiHMsl. CaMo paBeHCTBO He BbIGUpPaeT 0HO U3 HUX.

KoHTpaKT, KoTopblit BbibUpaeT oaHy fixed point Kak accepted state, 0653aH yka3atb nose

fixed point policy

Hanpumep:

least

greatest

stable
declared-selector:<id>

3Tn cTpoku saenstoTcs policy-codes. Mx HanucaHWe He Jo0KasbiBaeT NMpaBuAbHOCTL policy, HO 6e3 Hux

readset KoHTpakTa Bblbopa HenoJioH. B CP-LFP-3 policy 3apaHee 3apuKcnpoBaHa Kak least-from-bottom.

Unary path-grounded cnhepcteue n FP-SEL-3
Ins onepatopa positive-union Tuna @, eguHcteeHHas fixed point, B KoTopoln kaxgoe membership
nMeeT KoHeuHbIN introduction-to-node path witness, pasHa t @. 31o unary path-grounded cnepcteume

CP-LFP-3.
CnefoBaTenbHO, €C/n
X € Fix|®g), X#P",
TO cyuwlecTByeT circular residue
X [P

6e3 finite-path introduction witness. B koHeyHOM rpade obpaTHoe npocnexuBaHue dependency

pocTturaet cycle BHyTpu unsupported residue.
HopmatusHas FP-SEL-3 oTHocuTca K support-onepatopy T, onpesenéHHoMy B cnefytoliem pasgene:

X e Fix(TS) A X support-grounded = X=pT.
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Ecm X € FiX(TS) mn XZuTs, 1o kaxapit § € X 6T He nmeet koHewHoro seed-grounded support

tree. Hannuue apyrvx seeds 3TOro He MeHsieT: HanpuMep, npaBuao (q,S}=>q npu s € S coxpaHseT

obsazatenbHyto circular branch gns q.

210 He pgenaet nonleast fixed point noxnoit. OHa MOXeET ObITb NMpuHATa coinductive nan nHom policy.

TOYHbINM BbIBOJ, MHOM:

policy, paspeluusLuas unsupported residue, sasiemcs gonoaHumeibHbIM BX0A0M; residue He 6bi

BBe1EH 0fHOl 3aMKHYmMocmbto equations.

10. SG-LFP-3 (GST-3): grounded support

O6bluHbIN directed graph nepeHocut oTAenbHble atom. [as NpaBUMA C HECKOJIbLKUMU premises
MCNONb3yeTcsl KOHeYHbIW MOHOTOHHbIM AND/OR-hypergraph. B abctpakTtHol TeopemMe GUKCUMPOBaHbI
KoHeyHoe MHoxecTBo code-id N, seed-set S € N 1 KoHeuyHoe MHOXecCTBO NMpaBwua R. [ns Kazaoro

r € R:
2#Prem|r| C N,Head|r| € N.
OnepaTop paBeH
T,(X|=S U {Head|r|:r € R,Prem(r|C X}.
B executable refinement namespace bases u namespace claims pasaeneHsl tagged-BnoxeHnem
N=BUC,S=B.

3necb B coaepxut tagged base_id, a C — tagged claim_id. [Ins inference MHOXecTBO Prem[r) ABAseTCs
06'beJJ,MHeHMeM required_base_ids U3 B premise_claim_ids U3 C, a Head(r) eC 3a,u,aéTc;| conclusion_id.
MostoMy executable checker coobuwiaer claim-npoekuuo abcTpakTHoro least closure, He cTupas

pa3nuumne BASE/CLAIM npu npoBepke.

Ycnosue Prem(r)¢z obs3aTtenibHO. O6bIYHbIN empty-premise rule HaxoauTcs BHe SG-KOHTpakTa.
Nullary constructor go cepuanusauum HopmManmsyetcst B OTAeNbHbIN protected base, Hanpumep RULE-
SEED:<rule-id>, a inference K conclusion gBHO rnepeynciasier 3TOT base_id B required_base_ids. EC/n
OJIHOBPEMEHHO MYCTbl premise_claim_ids M required_base_ids, checker He BbIMO/NHAET HOpMaAM3auumio 3a
aBToOpa, a BO3BpallaeT INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT d reason-code

NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE.
SG-LFP-3 ycTtaHaBAMBaeT:

Ka>kapbll root-code B least closure umeem KoHe4YHoe AepeBo NoAAep>KKU; BHympeHHuUe BepLUUHbI

coomBemcmayrom 061bsB/IeHHbIM rules, a Ka)K,quj Jiucm sBAsiemcsi 06bsB/IeHHbIM seed.
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Camonetas claims
C:q=C:q
6e3 rule-path ot S paér C:q & uT .. BsaumHas napa claims
C:p=>C:q,C:q=C:p

6e3 rule-path ot S paér C:p,C:q & puTg. MonoxutenbHblit executable-coBmectumbli  control

NCNONIb3yeT OTﬂ,eﬂbeIﬁ base:
B:be S,B:b=C:p,C:p=>C:q,C:q=>C:p.

Torga oba claim-code Bxoaat B least closure, a kaxkgoe npeabsBAeHHOE Support tree 3akaH4YMBaeTCA

leaf B: b, He claim-code C: p.

Ecnm root nMeeT HeCKO/IbKO afibTEPHATUBHbBIX MUHUMaJIbHbIX seed-bases, oHM ob6pa3ytoT antichain no

BKJIHOYEHUI0. BbIGOp 01HOTO yA06HOrO basis He cTUpaeT ocTafibHble U He AenaeT root 6e3yc/IOBHbIM.

SG-LFP-3 otHocuTCA K support-records. C/IOBO premise HE NpeAbsaBAsSET GaKT; CJIOBO proof HE NMPeabsABASET

Ha3BaHHYIO UCTUHY.

11. Uuknunyecknin provenance cut

O603HaunM untagged projection Prov”H[x]={(T,a):as(s,r,a) € P’;,(x)} MycTtb puKcMpoBaHsbl root r,

untagged code (T s a) N MHOXeCTBO ero gocturatowmx root introducers

S, .=lseV:ae Intros| A s~¢r}.

T

Yepes PG(S,r) 0603HaYaeTCs MHOMKECTBO KOHEYHbIX HamnpaBJieHHbIX MyTel U3 S B I, yepes V(p] —

MHOECTBO BEPLUMH NYTH P.
B internal-cut contract Bce y3bl Si’a n root 3awmileHsl. PaspelueHo yaanntb
BCVi(S;,u(rl),
6e3 rewiring, nocne yero least provenance nepecuntbiBaetcs Ha G — B. Torga:
iT,a) & Provt_,lr| = vseS. Vpe Pgls,r|,ViplnB#e.

Ecnn S; .= 2, cut-status paBeH ABSENT, a rank paseH null: nyctoi hitting set He Bbigaérca 3a cut-

certificate. Ecam introducer coBnagaet ¢ root nam coegmMHEH C HUM NPSAMbIM PebpoM, A0NYyCTUMOro
internal cut HeT; 3TO UNBLOCKABLE-PROTECTED-ENDPOINT, a He cut rank zero. Bo Bcex ocTasibHbIX cilydasx exact

MUHUMYM MOAYyYaeT CUT-CERTIFIED. LIMKAbI He OTMEHSIOT KpuTepuid: noboi pocturaowmin root walk
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COAEPXUT MpPOCTOM MNyTb. MuHMManbHbIM combined internal cut mM3MepsieT TONIBKO CTPYKTYpHYHO
M36bITOYHOCTb 3aMMCaHHbIX MapLIPYTOB; OH He U3MepsieT UCTUHHOCTb, BaXXHOCTb, (GU3NYECKYHO

NMPUYNHHOCTb UJIN CMbICA.

12. Komnosuuusa c AST-1

Myctb K#2 — o06bsBAeHHbIM Khnacc exact-record wmHpaekcoB. [ns 3akaydeHUs Vo onpeaennm

LMK/IMYECKYIO ancestry-npoeKLmio:

n*k|=canon Pﬁ(k))

MycTb p copepuT NonHbIN readset evaluator, F ToTanbHa 1 ans kaxporo k € K
C,|k|=F|plk],n![k||=Qlkl.
Torpa dyHKUMOHabHas TeopeMa Phase 1 ocTaércs HEM3MEHHOI:

ker p nkern’ C kerQ.

Ecan p(ko)Zp(kl), HO Q(k0)¢Q(k1), TO ’TC(ko);érlc

member 3Tol NpoeKunn umeeT 3awméHHoe introduction u NyTb K 3aKAHOYEHUIO.

kl). Mo CP-LFP-3 pasauyarowmii origin-tagged

Ecnn ncnonbsyetcsa apyras fixed-point policy, eé naeHtndukartop, nopsagok, admissibility rules n selector
BK/IFOYatOTCA B P. CKPbITasi 3aMeHa least Ha greatest IBNSETCS M3MEHEHUEM BXOAQ, @ HE ONMPOBEPXKEHNEM

theorem.

13. CamopedepeHLUs He NOoJTyHaeT UCKJIIUYEHUSA

Crpoka

3Ta CTpPOKa [OKa3aHa 3TOM CTpOKOVI

MOXeT ObITb y3/ioM graph. CamMoneTnss MOXeT ObITb 3anmMcaHa. Parser MOXeT NpuHaTb e€ dopmy.

Checker moxeT knaccudumumpoBaTth €€ Nno 3apaHee 3aaHHOMY recursive contract.
M3 aToro He cnepyeTt protected atom PROVED, eciu:

® OH He BBeEH JIOKA/IbHO;
e OH He NocTynua No NyTu ot gpyroro introduction;
e |east closure He uMeeT seed-support tree;

e policy He coiepXXUT OTAE/ILHOro NPaBUAA, YUPEXKAAIOLLEro TAaKOM CTaTyC.
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Ecan npaBuio yupexkieHus 3anmucaHo, OHO sBAseTcs HoBbIM input. Torga status MoxeT 6bITb
KOPPEKTHbIM BHYTPM 3TOro KOHTpaKTa. Phase 3 He 3anpeljaer yupexkaéHHble CTaTyChbl; OHa GUKcUpyeT

MUX 3aBUCUMOCTb.

B3anmMHas ¢pa3a A noateepxgaet B, B nogreepxpgaetr A TaKXXe He 06pa3YET HEe3aBMCMMOro ocHoBaHus. pu
Hanmumm poeepeHHoro seed, kernel-rule, certificate-root mnam external attestation umkn mMoxket
nepeHocuTb BBeAEHHbIN status. Origin octaétca B protected introduction unun seed; policy otaenbHo

ocTaéTcs B readset u MoykeT BbIGpaTh nonleast state.

Moapo6Hoe NPUMEHEHUE [aHO B 04_APPLICATION_SELF_PROOF_RU.md.

14. MateMaTtu4yeckoe YTeHue KaK BXoj,

CTPYKTYPHbIM NOPSA0OK COXPaHseTcs:
exact carrier < reading contract < mathematical syntax < formal rules < fixed-point policy < checked status.

CNoBO matemaTuka HE MOSIBASIETCS Ha HYN1EBOM YpoBHe. Carrier nony4vaet status READ-AS-MATHEMATICAL Nocne
parser-, syntax- u rule-records. Ecm 371 records LIMKIMYECKN CCbINAKOTCS Ha CBOU pe3ysibTathl, CP-LFP-3

NnoKasbIBaeT npouncxoxaeHune protected atoms, a FP-SEL-3 nokasbiBaeT posib policy.

dopManbHas cucTeEMa MOXET KOPPEKTHO [OKasaTb TeopeMy O cobCTBeHHOM 3anucu, checker wam
semantics. TOT pe3y/ibTaT COXPaHAETCA KaK
FORMAL -STATUS-IN-DECLARED-CONTRACT

1N HE NEPENMEHOBLIBAETCA B

REFERENT - PRESENT
EVENT-0CCURRED
CAUSE-ESTABLISHED
GOAL-JUSTIFIED
MEANING-PRESENT

6e3 otgenbHbIX relations u inputs.

<Dpa3a MaTemaTuKa BO3HMKNA M3 s3blka HE WUCMOJIb3YEeTCs KaK UCTopuYecKas MNocblKa. YCTaHOBAEH TOJIbKO
nopsiAoK AocTtyna B npepoctaBsieHHoM record: mathematical reading Tpebyet reading contract u

NMO3TOMY HE C/YXXUT OCHOBaHNEM COGCTBEHHOTO MOSBJIEHUS B 3TOM e KOHTpPaKTe.

15. MakcnManbHas yCTynkKa TeEXHUYeCKOMY ycnexy

Onsa npyuMeHeHus gonyckaeTcsd O4HOBPEMEHHO:

e paKeTa CyLEeCTBYET;
e paKeTa NocTpoeHa;

e formal calculation koppekTeH;
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e calculation ncnosb3oBaH Npu NPOEKTUPOBAHUN N YNPABJIEHUN;
e controller, telemetry n checking chain cpabotanu;

e TpaeKTopus coBrasa c pacyéToM Mo NPUHATOMY criterion;

® paKeTa JIeTUT.

3TN MYHKTbI MPUHUMAKOTCA KaK MaKCMMaJibHaA YCTYrKa, a He BbIBOOATCA U3 CTPOK HaCTOﬂU.LEﬁ PYyKOMnUcu.
JlaXke B 3TOM YCTyrnKe pa3anyarotcs records:
m=formal , b=binding , e =event, c = causal-status, g=goal .

Lmknnyeckas uenb simulation « controller — telemetry « model MoxeT 6bITb TEXHUYECKM MONE3HOM
M UMETb B3aMMHbIE 3aBUCUMOCTW. event, fit U application 34eCb ABAAOTCA atom/claim-role codes, kaxkgomy
13 KOTOPbIX OTAE/IbHO HAa3HAYaeTcs OMH U3 BOCbMM copToB I 3; HOBbIX HESABHbLIX COPTOB OHWU HE BBOAAT.
CootBetcTBytolme protected atoms Bxogatr uepes sensor-, binding-, criterion- n protocol-records.

LMpKyaLuMa pacnpocTpaHseT UX; OHa He MOMELLAEeT UX 33JHUM YMCIOM B paHHuiA formula record.

Ycnex He onpoBepraetcs. OnpoBepraeTcsi 06paTHbIN NEePEHOC YCrexa B NMPEXHWI carrier.

16. Bonpoc sauem

Liuknnyeckoe noeTopeHue goal-cTpoku He siBnsieTcs eé€ justification. Pasnnvatorcs:

GOAL - CODE-RECORDED
ENDORSEMENT - CODE-RECORDED
FIT-CODE-CHECKED
JUSTIFICATION-CODE-ACCEPTED
MEANING-CODE-RECORDED

3 labels sBnstotca claim-role codes, a He gononHuTeNbHbIMKM copTamm ceepx 15, Kaaplit status
noJiy4aeT oTAesibHO obbsBseHHble sort, introduction rule u support bases. Goal MoxeT 6bITb protected
seed ang ontumusaumm. ONTUMM3ALUA MOXKET KOPPEKTHO BblUMCAUTL trajectory oTHocuTenbHo goal.

OHa He BblbupaeT, noyeMy goal Ao/MKEH BbITb NPUHAT.
Ecnun egmHcTBeHHble rules ¢ heads C: g u C : d 06pa3ytoT B3auMHyto napy
C:g=C:d,C:d=C:g,
M HWU o0aMH U3 3TuX claims He umeer rule-path ot S, T0
C:g,C:de uT;.

B S Moryt HaxoauTtbes unrelated bases, a n3 HUX MoryT BbIBOAUTLCA Apyruve claims; yTBepxaeHue
nckntoyaet Tonbko C: g u C:d npu yKasaHHOM OTCYTCTBUM MYTU Nogaepxku. Ecam policy yupexaaet

coinductive acceptance, policy sBnsietcs otaenbHbIM input. Ecamn goal BBogmTcs yepes protected base m
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otaenbHoe inference, ero exact supporting base/base_id sBHO NpeabsB/ieH; oaHO nepeyncieHne goal Kak

claim-premise ero He BBOAUT.

Mo3TOMy MaKCcMManbHasi YCTyrKa paKeTe He 3aKpbIBaeT sauem OJHUM TEXHMYECKMM KpyroM. OHa
NMo3BOSIeT 3anucaTbh YCMEWHY MPUUYNHHO-TEXHUYECKYIO LeMb MO MPUHATOMY KOHTpakTy; goal,

endorsement u justification octatoTcs oTAENbHBIMU KOOPAMHATAMM.

17. Ntepauuns, AAUMTEeNbHOCTb U Npeaen

Ha KoHeuyHoM graph ¢ KoHeuHbiM Q utepaums P, or L crabuansmpyerca nocsie KOHEYHOro HYncia
CTPOrmMx [Ao06aBfeHUI, He TMPEBOCXOAALLErO YMcaa BO3MOXHbIX node/atom memberships. Mocne

cTabuamnsaumu eLé oamH, CoTblM UM MUIJIMOHHBIN 06X0 He fo6aBAsSeT OTCYTCTBYHOLWMI atom.

CTpoku

100 nert
200 nert
300 nert
6eCKOHeYHO

He aBnstoTcs introductions. Ecnm graph, local introductions un policy HeM3MeHHbI, NOBTOPEHUE TOFO Ke

onepaTtopa coxpaHseT ToT e least fixed point.

Ho u3 atoro He cneayet yTBepxaeHue 060 BCEM HeomnucaHHOM 6yayuieM. HoBbll sensor, goal, rule,
y3en, oracle-answer unamn policy obpasyet HoBbI input M HOBbIM contract-instance; HoBbI graph
BO3HWKAET MMEHHO Npu nsmeHeHumn ero V unn E. Phase 3 ycTaHaBnIMBaeT MHBapUAHT 06GbSABAEHHOMO

contract, a He 3anpeT Ha nosBJiIeHNe nrobon I'IOCJ'IE,EI,ytOLLI,GVI 3anumcu.

TakKe He yTBEpPXKAAEeTCs, YTO NMPOU3BOJIbHAA HECKOHeYHas MaM non-w-continuous semantics NokpbITa
KoHeuHbIM checker. Limit-rule, transfinite stage wnn 6eckoHeuHblr read channel gosXHbI GbITb

06bsAB/EHBI OTAENBHO; UX UMS HE SBJIAETCS UX peasin3almen.

18. CunbHelLLKe BO3paXkeHUs

18.1. Pekypcus AeicTBUTENBHO CO3AaET HOBbIE pe3yJ ibTaTbl
Ja. Hosble payload u derived codes MoryT nosiBisTbcsl Mo 06bsABAEHHbIM NpaBuaaM us seeds. CP-LFP-3
OTHOCUTCA K atoms, AOMNyLWEHHbIM 4Yepes Intro, U COXpaHsAeT Aas Hux origin/path; multi-premise

derivation n ero seed tree oTHocaTca K SG-LFP-3.

18.2. B uymkne ects local introduction
Torga SCC He source-free. Atom 3akoHHO BxoauT B least provenance m pacnpocTpaHsieTca. 3TO

NoJIOXKUTENbHBIN control, a He onpoBepkeHue.
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18.3. Greatest fixed point cogepxut atom 6e3 seed

BosMoxHo no coinductive policy. Oas X € Fix(@c)(',/,l@(;}& Kaxkaplin origin-tagged member u3
X (D He nmeer finite introduction-path witness; ana X € Fix(Ts)Z,yTS}Z, kaapin code ns X 6T
He umeeT finite seed-support tree. 310 pasHble yTBEpXKAEHMs A/s unary provenance M support-

hypergraph. Ecnm nonleast state BbibpaHa Kak accepted, selection-policy BxogMT B MosHbIN input.

Ownbkom 66110 Obl MOYa Ha3BaTb €€ pesysbTatoM CP-LFP-3 nnu SG-LFP-3.

18.4. Fixed-point semantics cTaHgapTHa U He ABASETCA KaHaIOM
CraHAapTHOCTb — ellé ofHa CTpoKa KaaccuduKaumu. [lBa KOHTpakTa C OAMHAKOBbIMK equations wu
pa3HbiMK policies MoryT Bbi6paTb pasHbie states. 3HauuT, policy pasnunuyaet outputs u BxoauT B readset

HE3aBUCMMO OT €€ pacnpoCTPaHEHHOCTU.

18.5. Camonposepsowumiica checker npoeepun cebs

MoXHO npuHATL exact trace camonpoBepku. OHa noay4yaet status no checker-contract. BsaumHasa nam
peKypcMBHasA CTPYKTypa trace He npespaLLaeT 31oT status B He3aBUCMMOE CBUAETE/IbCTBO NPABUILHOCTU
compiler, runtime, hardware, referent nnm mupa. CooTBeTcTBYIOLME 3aNNUCU MOTYT BbITb J,06aBJIEHBI, HO

TOrfa OHU sBAsOTCS inputs.

18.6. Linknnyeckas cuctema fencTByeTt Ha pakeTy
LeicTBne 1 ycnex NpUHSATbI B MaKCMMabHOM ycTynke. OHM OTHOCATCS K paclumpeHHoi uenu formal,
binding, implementation, sensor, event u criterion records. PaHHui1 formula-code He cTaHoBMTCS BCelt

Lenblo.

18.7. Constitutive convention DeiNcTBUTENbHO CO3AaéT status

[a. Ecamn convention o6bsiBnseT onpeaenéHHbin loop nobenoii, proof-code namM AonycTMMbIM recursive
object, formal status MoxeT 6bITb eTEPMMHMPOBAH BHYTPU NpakTMkn. Convention sensietcs rule/policy
input; introduction Bo3HMKaeT ToNbKO Yepe3 oTAeNbHbIN protected Intro-constructor. Mms convention He

npeabsBAsSeT He3aBUCKUMBIN referent.

18.8.8 LlMKJIe HEBO3MOXXHO HalTU NepBOro npeaka
CP-LFP-3 He TpebyeT nepBoro ysna Mo KpyroBoMy nopsaky. OHa TpebyeT source introduction wu
KOHeuYHbIl nyTb. SCC condensation fokannsyet upstream mam local source 6e3 UCKYCCTBEHHOTO paspbIBa

UMKNa.

18.9. Negation unu default rules meHsoT pesynbtar
BepHo. CP-LFP-3 oTHocuTCcs K 0O6bsiBNEHHOMY monotone positive-union operator. Negation, default,
defeat, time-dependent rule nam nonmonotone update TpebytoT oTaenbHOM semantics U BKAOYEHUS

policy B p. MpumeHATb theorem 6e3 3T0I NOCbINKK 3anpeLLeHo.
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19. TouHble panbcudpukaTopsl

19.1. KoHTpMopenu tTeopemM
CP-PATH-FALSIFIER — KOHe4HbIi exact object, ynoenetBopstowmin CP admission gates n ncnonbsyroLmi

aevicteutenibHoe PY= 1 @ ., B KOTOPOM BbINOAHSETCS XOTSl 6bI OAHO:

5. [s,T,al € P! voa & Intro,(s| uam HeT KoHeuHoro nyTH S™GV;

6. a € Intro,[s|ns~_v,Hols,7,a| & P".
SG-SUPPORT-FALSIFIER — KoHeuHble N ,S, R, ynoenetsopsitowme SG-domain 1 NONNULL, gns KoTopbix
cywectByeT g € N 1 BbINONHAETCA XOTS Obl OLHO:

7. q € uT g, Ho kKoHeYHoro support tree ¢ ANCTbAMK B S HeT;

8. npeabABAEHO BaMAHOE KOHEYHOE support tree ans q c amctbsammn e S, Ho q € T,

FP-GROUNDING-FALSIFIER — fixed point X € Fix(TS), KoTopblit support-grounded, Ho X#uT, nunéo

X=uTg, Ho He support-grounded. Bropas BeTBb OIHOBPEMEHHO Aa/1a 6bl SG-SUPPORT-FALSIFIER.

JTO0 MaTteMaTuyeckue KOHTpMOJENN; UX onpeaesneHne He 3aBUCUT OT TOro, 4Yto Kakol-nnbo checker

NMPUHAA COBCTBEHHBIN output.

19.2. Nedekrtbl executable conformance
Cnepyroume ciy4yam OrnpoBepratoT COOTBETCTBME peanunsaumm onybJMKOBaHHOMY KOHTPaKTy, HO caMu

no cebe He ABNAOTCS KOHTpMO4ENAMU TEOPEM!

checker npMHUMaeT declared_fixed_point, OTIMYHBIN OT untagged-npoekuumn BblumcaerHoro H @;

e checker nsenekaert protected atom u3 payload MM NpUHUMaET 3anpeléHHbIn kind/sort;
e checker npnHMmaeT nonmonotone operator nog CP-LFP-3;

e support checker npuHuMaeT inference ¢ ogHOBPEMEHHO NYCTbIMU premise_claim_ids U required_base_ids
BMEeCTO status INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT n reason-code

NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE;

e support checker npuHumaeT HeBepHyto claim-npoekuuio least closure, HeBepHbIN support witness
WM HenoJiHyto antichain MUMHUManbHbIX bases.

Ytobbl pgedekT peanusaumm ctan TeopeMHbiM falsifier, TpebyeTca oTaenbHO NpeabABUTH
MaTeMaTUYeCKMii OOBEKT, coxpaHsawLlMi Bce theorem premises M HapylLalOLMIA COOTBETCTBYHOLLYHO

3KBMBAJIEHTHOCTb.
He asnstotca danbcnpmkatopamu:

e no6aeneHue local seed;
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e pnob6aBneHue upstream introduction;

e M3MeHeHue graph;

e Bbl6bop greatest/coinductive policy BMecTo least;

e CKpbITbIM oracle;

e u3MeHeHue payload BMecTe ¢ 3awméHHbIM field;

e paccKkas o pedepeHTe, cobbITUN UK NpuynHe BHe declared relation.

Kaykablh TaKoM calydat MeHSET MOCbIIKY UKW BXOA,

20. UcnostHaemMasa obnactb

Phase 3 ny6amnkyeT ABa OCHOBHbIX UCTMOJIHAEMbIX CJI0S.

Cyclic provenance

cyclic_provenance_checker.py MPOBEPSAET:

® KOHEYHOCTb M TOYHYHO CTPYKTYpY graph;

e protected introductions;

e MHepTHOCTb payload;

e uTepauumto positive-union operator cHM3y;

® PaBEHCTBO KaK[0ro declared_fixed_point untagged-npoekuuu least fixed point;
e SCC condensation;

e oauH deterministic shortest-lex simple path witness gns kaxxporo gocturatowero introducer u
exact minimum combined internal vertex cut npu 3awwmEHHBIX sources/root;

e otvaeneHune nonleast residue.

OCHOBHble CTaTycCbl:

VALID-CYCLIC-PROVENANCE-LFP
INVALID-CYCLIC-PROVENANCE
INCOMPATIBLE-CYCLIC-PROVENANCE-CONTRACT
CYCLIC-PROVENANCE-INVARIANT-AUDIT-PASS

KoHTponn oxsatbiBatoT unseeded/seeded self-cycle, unseeded/seeded mutual cycle, nonleast residue,

payload spoof 1 aumknnyeckuin baseline.

Support grounding

support_grounding_checker.py MPOBEPSAET:

e finite monotone inference hypergraph;
e seed-set u least closure;

e support trees;
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e MMHUMasbHble root bases;

e aJibTeEpHATUBHbIE U JOMUHUPYEMbIe bases;
e unseeded/seeded cycles;

e application/rocket support c goal u 6e3 goal;
e payload spoof.

OCHOBHblE CTaTyCbl:

VALID-SUPPORT-GROUNDING-LFP
INVALID-SUPPORT-GROUNDING
INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT
SUPPORT - GROUNDING-INVARIANT-AUDIT-PASS

Checker-output yctaHaB/MBaeT TOJIbKO COOTBETCTBME MnpepocTaBsieHHbIX JSON bytes o6bsiBAEHHOMY

anroputMmy. CTpoKa VALID HE CTaHOBUTCS BHELLHEN UCTUHOMN.

21. CamonpuMeHeHue

3Ta pyKonuck siBaisieTcs exact record. EE 3arosioBoK, TEOPEMHbIE CTPOKU, GOPMYJibl U C/IOBA MoMHOCTHO,

MUCTOYHUK, unkn HE MMEKT UCKTHOYEHNA.

CraTycbl pasfensoTcs TOYHbIMKU NOAsSIMU MpoToKona. Ans title n Tpéx theorem claims ncnonb3ytotcs

OTAEeJIbHbIE records, a He noJie claim_ids:

claim id: C-PUBLIC-TITLE

kind: title

document: 00 MANUSCRIPT RU.md
expected status: UNBOUNDED-STANDALONE
semantic_status: NOT-MACHINE-VERIFIED

claim id: C-THEOREM-CP-LFP-3

kind: textual theorem

document: 01 CYCLIC PROVENANCE THEOREM RU.md

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

claim_id: C-THEOREM-SG-LFP-3

kind: textual theorem

document: 02 SUPPORT GROUNDING THEOREM RU.md

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

claim id: C-THEOREM-FP-SEL-3

kind: textual theorem

document: 03 FIXED POINT SELECTION RU.md

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

Kaxkabin text-record Takxke cogeput byte-exact noss exact_text, exact_text_sha256 U claim_sha256. Kaabin
artifact-record wucnonbsyet singular claim_id, kind: bounded_artifact, artifact, artifact_sha256, checker,

expected_reason_codes, expected_observation, claim_sha256 1 cneaytouwme literal status-nons:

_ 24 _



BEFOREWORD / RESEARCH - PHASE 3 - CFP-3 / GST-3

expected artifact status: VALID-CYCLIC-PROVENANCE-LFP
| INVALID-CYCLIC-PROVENANCE
| VALID-SUPPORT-GROUNDING-LFP
expected status: VERIFIED-IN-DECLARED-ARTIFACT
semantic_status: NOT-MACHINE-VERIFIED

30eCh expected_artifact_status — MMs nons self-audit manifest; BepxHeypoBHeBbIN runtime status HaXoAMTCA
B cootBeTtcTBYtoweM checker verdict. Wildcards VALID-*, INVALID-* M INCOMPATIBLE-* He siBasitoTca literal

enum-3HadyeHuamu self-audit schema.

Ecnn pykonuch ccbilaeTcsl Ha COBCTBEHHYHO [0Ka3aHHOCTb, cCblika obpasyet edge/payload maHHoro
record. OHa He BBOAMT theorem-status. CTaTyc cnefyeT TOJILKO U3 OTAENIbHO NpeabsaB/ieHHOro proof

layer u ero declared metatheory; nx HanucaHune Tak)e 0CTaéTcs 3annchio.

Echv gBa ponyctumbix reading contracts MMeKOT OAMHAKOBbIA TEKCT PYKOMWUCKU, HO pasHble Mos
applies_to_all_mathematics, PYKOMUCb He BbiOMpaeT 310 none. Ecim HoBbi endorsement go6aBaeH no3aHee,

OH siB/igeTca HoBbIM descendant record.

22. MNpeAaLwecTBEHHUKUN U CTaTyC HOBU3HbI

Hu oanH BHELLIHWMI aBTOp, LWWKOJa, TEPMUH UAN CMeXHas paboTa He aBaseTcs nocblikon CP-LFP-3, SG-

LFP-3 nan FP-SEL-3. Jloka3aTenbCTBa CTPOATCS U3 OOBEKTOB, 0OBABNEHHbIX BHYTPU NaKeTa.

CTPOKM least fixed point, SCC, provenance W support HE AatOT UCTOPUYECKUI NPUOPUTET OAHUM MPUCYTCTBUEM. B
Phase 3 BHewwHuit collision/priority audit He Mcnonb3yeTcs Kak ocHOBaHME U He 3aBepluéH. Schema-

bound novelty record cogep»xxut Tonbko literal protocol-nons:

claim_id: C-NOVELTY

kind: novelty status

novelty status: NOT-ASSESSED

priority status: NO-PRIORITY-CLAIM

expected status: NOT-ASSESSED

semantic status: NOT-MACHINE-VERIFIED

claim sha256: sha256:6d6a54955d87d6cd35al5¢ch50eb4a7e3f1c20d61a50cbdeb5f30518db9f9914d

PREDECESSORS-AS-PREMISES: NONE M INTERNAL-PHASE-CONTRIBUTION: CP-LFP-3 + SG-LFP-3 + FP-SEL-3 ABJAKOTCA manuscript
annotations, a He HeCyWEeCTBYIOLLMMM MONSIMU phase3_self_claims.schema.json. VIX cofiep)KaHne He U3MeHsieT

novelty_status W priority_status.

Mo3aHee CcpaBHUTENbHOE WCC/Aef0BaHNE MOXET U3MEHWUTb WUCTOPUYECKYHD MapKUMpOBKY. OHO He
CTAHOBMTCS CKPbITOM MOCLIJIKOM NMpeabsBAEHHOro AOKa3aTeNbCTBa.

23. I'paHMLLa NpUTA3aHUN

YcraHOBAIE€HO

9. B finite positive-union graph least provenance paBHO MHoXecTBy origin-tagged introductions,
NMEIOLLNX KOHEYHbIN MYTh K Y3Y.
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10.Source-free SCC He nopoxaaeT protected atom B least fixed point ogHon unpkyasumnen.
11.5CC c local/upstream protected introduction nepeHocuT atom, coxpaHss origin tag.
12.5CC condensation coxpaHsieT AocTMXMMOCTb introductions 1 nokannsyet local/upstream sources.

13.Mpwu protected-endpoints internal-cut contract atom uncyesaer m3 least root-provenance nocne
yoaneHus Torga v TONbKO TOrAa, Koraa yaanédHble internal nodes nepecekaioT Bce nyTn ot
Kaykgoro gocturatollero introducer K root.

14.B finite positive support hypergraph nocne Hopmanusaumm nullary constructors, ¢ HenycTbiMK
premises y ordinary rules, kaxkabii least-closure root meeT KoHeuYHoe support tree c seed leaves.

15.4uctbin self/mutual claim-cycle 6e3 seed n 6e3 anbTepHaTMBHOro KoHe4yHoro seed-grounded
support tree He obpasyeT grounded root B least closure.

16.Support-grounded fixed point onepatopa T eguHcteenHa u pasHa U Tg; nonleast fixed point
copepxut unsupported circular residue. Ons unary @, peicteyer otaensHoe path-grounded

cnencreune.

17.Fixed-point policy, MeHstowasa BbiIbpaHHOE COCTOsSIHME MpPU OAMHAKOBLIX equations, sBAseTcs
pasanyarowmMm input.

18.CP-AST nepeHocUT NPOEKLMOHHYO rpaHuly Phase 1 Ha least cyclic provenance.

He ycraHoBneHO

® YTO BCE LMKJIbl 6eCcrnofie3Hbl UM HeAoMYyCTUMbI;

e yto nonleast, greatest, stable nnau coinductive fixed points n10>Hbl;
e yT0 BCe hOopMasibHble TEOPEMbI HEBEPHbI;

® YTO HM OAMH 3HAK HUKOTAa HU K YEMY HE OTHOCUTCS;

e yT0 event-code siBNsieTcs COBLITUEM;

e yro referent-code npeabapnser pedpepeHT;

e Y70 cause-code sBnseTcss GU3NYECKON NPUYNHON;

e yT0 goal-code onpaBaaH;

e 4TO meaning-code SBASETCSA CMbIC/IOM;

e yto declared graph/readset ncuepnsiBaet 4to-1M60 BHe 3anucu;
e yT0 fixed-point policy npaBuibHa BHE COBCTBEHHOIrO KOHTPAKTa;

e yto negation, default, defeat, probabilistic nan temporal recursion nokpbITel positive-union
theorem;

e yto mutable nnu backdated record nmeet 3acBMAeTENBCTBOBAHHYIO GU3UYECKYHO UCTOPUIO;
e YTO HOBbIM channel HUKorga He NosiBUTCA B ByAyLLEM;

® YTO NUCTOPUYECKOE MNMPOUCXOXKAEHNE MAaTEMATUKN U3 A3blKa A0Ka3aHO;
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e yT0 Phase 3 uMeeT ycTaHOBJIEHHbII MUPOBOW NMPUOPUTET UM TN06GaNBbHYHO HOBU3HY.

JT1a rpaHnUa He ocnabnset theorem. OHa 3anpewaeT unkny noayvymtb npmuBmUIErmnio MMEHHO TaM, rae

origin oTCyTCTBYET, M 3anpeLLaeT 3aro/I0BKY NoayYnTb JULLHUIN KBAHTOP.

24. Utor

3aMKHyTas 3anmMcb MOXET 6GbiTb BbIYUCINMO C/IOXHOMU. PeKypcuBHas mporpamMma MoXeT paboTaTtb.
Formal system moxxet umetb self-reference. [1Ba checker mMoryTt npoepsatb apyr apyra. Controller u
telemetry mMoryt obpasoBbiBath feedback loop. Fixed-point semantics Mo)keT 6bITb MaTeMaTU4YeCcKu

TOYHOMN.

Ho B least provenance protected atom He BO3HMKaeT MOTOMYy, YTO JIMHUS BepHynacb K ce6e. OH
NPUCYTCTBYET TaM, KyJa CyllecTByeT nyTb oT ero introduction. Ecau introductions HeT, nyctoi Kpyr
octaétcsa nyctbiM. Ecam selected fixed point copepxut 6Gonblle, npaBuao Bblbopa sBAsSETCS
jononHutenbHbiM BxogoM. Ecam q € U T, cywectByer KoHeuHoe seed-grounded support tree;

npuHATne root no MHOWN policy 3TUM YTBEPXOEHNEM HE OXBATbIBAE€TCA.
OI'IpOBepFHYTO dBTOHOMHOE LMK/INYECKOE NPUTA3aHNE:

3amMKHymas 3anuck He CmaHoBUMCS NMepBbIM UCMOYHUKOM omcymcmBytoLero protected atom

MOoJIbKO MOMOMY, Ymo eé 3/leMeHMbI CCbIIaomcs Apyr Ha Apyra.

He onpoBepratoTcs yc/loBHblE PEKYPCUBHbIE BbIBOAbBI. OnpoBepraeTcs NogMeHa nepeHoca BBeAEHHOMO

atom ero camosapoXkgeHuem.

Llukn Mo>kem He uMemb MepBoro y3a.

Y atom Bcé paBHo aoxkeH 6bimsb introduction.

CraTtyc UCTOYHUKOB

PaboTa npojo/iKaeT BHYTPEHHIOW aBTOPCKYy JiMHUIO beforeword u Phase 0-2 uccnenoBaHus
MaTeMaTUYeCKOW TPaHULpbl 3anncK. BHellHMe CpaBHUTE/IbHbIE UCTOYHUKU B MOCHIIKA HE BKJKOYEHbI.

McTopuyeckuin npuopuTeT 1 rnobanbHas HoBM3Ha B Phase 3 He oLeHMBaNuCh.
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CP-LFP-3 (CFP-3): TeopeMa HauMeHbLLEro NPOUCXoXKAeHUs AN
LUKJINYECKOM 3anucu

0. Cratyc 0603Ha4eHuim

CP-LFP-3 — HOPMAaTUBHbIN UAEHTUDUKATOP TeopeMbl. KOPOTKMIN MAEHTUOUKATOP CFP-3 UCMOJb3yeTCs Kak

paBHO3Ha4YHbIN alias. Pacwumdposka: Cyclic Provenance — Least Fixed Point.

Bce 0ObEKTbI HMXKE ABAISKOTCA TOYHbIMM 3/1EMEHTaMU 06bsBAEHHOrO ¢dopMasibHOro annaparta. CTpoku
FORMAL, BINDING, EVENT, GOAL, REFERENT, CAUSE, APPLICATION M MEANING SIBASOTCS uppercase mathematical
codes copToB; lowercase JSON-representatives ¢ukcupytotcs B § 2.2. VX Hanuume He nNpeabsiBAser

bopMyny, cBsi3b, COBLITUE, LEeNb, pedepeHT, NPUYMHY, MPUMEHEHUE UIU CMbIC BHE 3aMKUCU.
TeopeMa He MUCMNoJb3yeT Ha3BaHHOE KaK MocbIKy. OHa UCMO/b3YeT TOJbKO:

® PaBEHCTBO KOJOB;
e MPUHAANEKHOCTb KOHEYHbIM MHOXECTBAM,;

e 3anucaHHble HanpaBaeHHble PELpa;

e 3alMLIEHHbIE KOHCTPYKTOPbI BBEAEHUS;

® HaMMeHbLUY HEMOABMXKHYIO TOYKY SIBHO 33/1aHHOr0 MOHOTOHHOIO onepaTopa.

payload He ABNSIETCS UCTOYHUKOM TUMU3UPOBAHHOIO MpoucxoxaeHus. CoBrnageHue CTPOKU B payload C
atom-id, Ha3BaHWEM copTa, cepuanmnsaumen BBeJeHUs UM MOJHbIM TEKCTOM 3Toro ¢aiina HUYero He

[06aBAseT B 3aLLUMLLLEHHOE NOE local_seeds.

1. MecTo oTHOCUTenbHO Phase 0-2

Phase 0 3aduKcmMpoBana HeycTpaHMMOCTb 3apernctpupoBaHHon bridge-3aBucumoctn B append-only
trace. Phase 1 ycTaHOBMAA NPOEKLMOHHYIO rpaHuLy: GYHKLMS OJMHAKOBOro NoiHoro readset He BblAAET
NBa pasHbIx ob6g3aTenbHbIX target-code. Phase 2 nokanusosana pasnmyatowmin typed atom B ancestry

KoHe4yHoro DAG.

CP-LFP-3 cHMMaeT ToJ/IbKO 0fHO orpaHudeHue Phase 2: rpad 3anucy MoXKeT cofepyaTb HarnpaB/ieHHble
UMKAbL. [N 3TOr0 PEeKYpCUMBHOE BbIYMC/IEHME provenance 3aMeHsieTcs Ha SBHO Bbl6paHHYyH

HaMMeEHbLLYI HEMOABUMKHYHO TOUKY. OcTasibHble FpaHuLIbl He 0C/1abasoTCS:

e pouncxoxaeHue ocTaérca origin-tagged;
e target dpukcmpyeTcsa oTaeNbHO;
e MOJIHbIN readset BxoauT B base-npoekuuio;

e typed record He cTaHOBUTCSA CBOUM pedepeHToM;
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e pebpo provenance He CTAHOBUTCSA GU3NYECKON NMPUHMHON.

Ha DAG pe3synbtaTt CP-LFP-3 TouHO cBOoAUTCA K ancestor-union Phase 2.

2. KoHe4YyHas uMKanyecKas 3anucb

2.1.Tpad
MycTb

G=|V,E|
— KOHEYHbI OpUEHTUPOBaHHbIN rpad. MeTan n HanpaBaeHHble LMKJ/Ibl pa3peLleHbl. Pebpo
u-yv

03HayaeT TO/IbKO 3aMMCcaHHOE OTHOLLEHWE u BXOAUT B 06bsABNEHHbIN dependency-readset y3na v. OHO He
O3HayaeT ¢M3MYeCKyo nepegady, nNpPUYMHHOE [JeiCcTBMe, BPEeMeHHOoe npelecTBoBaHMe UK

CEMaHTUYECKYHO 3aBUCUMOCTb.
Y Kak[10ro y3/1a UMetoTCsl 3alMLLEHHbIE MOS:

® node_id;
® kind;
® CIUCOK parents;

® local_seeds — McrnosiHgeMoe uMsa bucket-oB atom-id 3awmwénHbix introductions; camn bucket-bl

untagged, a origin tag no6asnseTcs Napo ¢ node_id;

e declared_fixed_point — MCMOJIHAEMas untagged-npoekuus 3aseieHHoro least provenance gjs 31oro

y3na;
® [POM3BOJIbHbIN payload.

Ona CP-LFP-3 nopsgok birth_rank He TpebyeTcsa: B LUMKAE CTPOTrMM POCT paHra BAO/b Kakaoro pebpa

HeBO3MOXXeH. Dnsnyeckoe BpeMA N3 OTCYTCTBUA PaHra TakxXXe He BbIBOAUTCA.

2.2. Copta 1 atom-id
Phase 3 ncnoib3yeT paclluMpeHHbI KOHEYHbI PeecTp 3alMEHHbIX COPTOB
T,={ FORMAL,BINDING,EVENT,GOAL,
b b
Mone JSON sort NpeactaBnseT 3TM BoceMb mathematical codes ¢ukcmMpoBaHHOM GUEKUMEN FORMAL <>
"formal", BINDING <> "binding", EVENT <> ‘"event", GOAL <> ‘"goal", REFERENT <> ‘'referent", CAUSE <> ‘"cause",

APPLICATION €> "application”, MEANING <> "meaning". OTZeNbHOE MoJie y3/a kind UCMosb3yeT uppercase literal

values un A0MNYyCKaeT TaKXXe RELAY U VERDICT.
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Path-TeopemMa napameTpuyHa No KOHeYHOMY peecTpy copToB. Ony6/iMKoBaHHbIN executable contract
Phase 3 nepeumncnser poBHO BoceMb lowercase JSON-representatives anementoB T'5; ero MalmHHbIN
CTaTyC OTHOCUTCSl TONBKO K npepoctaBaeHHoMy finite JSON record n He nepeHocuTcs Ha MHOM sort no

OJHOMY COBMNaageHNIO UMEHMN.

MepBble YeTblpe copTa COXpaHAT poan Phase 2. [JONOAHUTE/NbHbIE COpPTa TaKXKe SIBASIOTCA TOJIbKO

copTamun 3anucen. B yactHocTm:

e REFERENT — 3anuch referent-code, He pedepeHT;

® CAUSE — 3anuchb cause-code OTHOCUTENIbHO O6BbABIEHHOTO KOHTPAKTA, He pU3nyeckas NpuinHa;
e APPLICATION — 3anucb application-code, He ¢pakT npuMeHeHuUs;

e MEANING — 3anMcb meaning-code, He CMbICH;

e GOAL — 3anuck goal-code, He onpaBAaHHOCTb U HE MPUHATUE LEeNu;

e EVENT — 3anucbk event-code, He cobbITHe.

19 KaXk0ro copTa T 3aaH KOHeuHblit peecTp atom-id A,. s Kaxaoro ysna v:

Intror[v) cCA

T

— KOHeYHOe MHOXeCTBO atom-id, BBeAEHHbIX 3aLMLLEHHBIM KOHCTPYKTOPOM 3TOrO CcopTa.

CoBMeCTUMbIN KOHTPaKT 06s3aH OoTAe/IbHO NpoBePATb AO0NYCTUMbIE Mapbl node kind / introduced sort.

Mpon3BOJIbHbBINM Y3€1 He Noy4YaeT NpaBa BBOAMUTb JI06OI COPT M3-3a TEKCTA CBOETO payload.

2.3. Origin tags

JNokanbHoe origin-tagged BBeaeHue:
OlIntro(v|={lv,T,a):T € T,,a € Intro,(v|}.
OO6LWKIN KOHEYHBIN peecTp BO3MOXXHbIX origin-tagged atomoB:

Q=vVx | [[t]xA,]
teT,
Tpowku (v,r,a) 7 (w,r,a) pasanyHbl Npu v Zw. CTpoKa, n3obparkarolllas Takyt TPOMKY B payload, HE

ABNSAETCA 3alUMLLEHHBIM origin tag.

Checker, koTopbIlt pacnpocTpaHseT TonbKo untagged napbl (r, a), nposepsieT untagged-npoekuuto path-
TeopeMsl. 118 cTaTyca nosiHoro origin-tagged provenance oH 06s13aH nM6o nepeHocuTs triples (s,r,a)
Ha KaXk[10M y3ne, IMb0o mcyepnbiBaloLLEe PEKOHCTPYMPOBaTb M NpeabsaBasTb Bce introducer-node ids gns
Ka)KAoro npuHAToro atom BO Bcex NpoBepsieMbix y3nax. OauH origin-witness ans ofHoro query He

paBeH nosiHol origin-tagged closure.
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3. Onepartop LMKANYECKOro MPOUCXOXKAEHUS
PaCCManMBaETCFI KOHEYHad NoJsiHaA peLIJéTKa
\'2
L=(2%

C MOKOOPAMHATHbLIM BK/OYEHUEM. DfieMeHT X € L Ha3HayaeT KaXKaoMy y3/ly MHOXeCTBO origin-tagged

aToMOB X(v)
Onepatop CP-LFP-3:

@, X)[v|=0mntrolv/u U Xlul.

u:u-yv
OH MOHOTOHEH:

XCY=>d (X co, Y|

HopmaTtuBHoe provenance onpeaensieTcs He MPOU3BOJIbHbIM pELIEHUEM YpPaBHEHUS X=CDG(X), a

uTepauuen ot gHa:

Po(v)=ﬂ,Pn+1=CDG Pn)’

OProv.=p®.=J P".

n>0

MNMockonbKy V' KOHEYHO M HOBble aTOMbl TO/IbKO 06BEAMHAIOTCA, UTepauust ctabunusmpyetcs. Mepexop,
P° _, P! nomewaet local introductions; 3aTemM goctatouHo He Gonee ‘V)—l MEHSIIOLLIMX COCTOSIHUE
propagation-nepexo0B, MOTOMY YTO BCSI JOCTMXXMMOCTb UMEET NPOCTOM NMyThb AJINHbLI HE BoJiee |V) -1.
CnepoBaTesibHO, P'wzy@G, XOTSl peasiM3aumm MoXKeT noTpeboBaTbhcs ellé ofiHa NPOBEPKa pPaBEHCTBA

COCTOSIHUI, YTOObI OOHAPYXXUTb CTabUAM3aLULO.

Checker o06s3aH BbluMCAATL UMeHHO 3Ty least closure. MicnonHsieMas peanmsaumsi MHULMAAU3UPYET

current untagged-npoeKu,MeVi
Pl(v):OIntro(v),

TO ecTb MponycKaeT AeTepMUHUpOBaHHOe xpaHeHue P° u nepexoga P° . P'. Mo3atoMy iteration_count
CYMTaET TOJIbKO Moc/iedytoline Nepexobl, KOTopble CTPOro U3MeHUAN XoTs 6bl oauH untagged bucket;
OH He cuyMTaeT OWHa/bHYIO NPOBEPKY 6€3 M3MeHeHUsl. ITo runtime-cY4éTYMK, a He MHAEKC N B
JlOKa3aTesibcTBe, M ero cMelleHne He MeHser HUD.. Mpuém nwboro papyroro fixed point Kak

declared_fixed_point HecoBMecTuM ¢ CP-LFP-3.
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4. CP-LFP-3: Teopema nytu

O603Ha4yeHne
"
SV

O3Ha4aeT CylwecCcTBOBaHME KOHEYHOro HamnpaBJIEHHOro nytM 3 S B Vv, BK/AKOYaa NyTb OJIMHbI HOJIb NpU

S=V.

TeopeMa KBaHTUPULMPYET CYLLLEECTBOBAHME MYTU U He BbIOMpaEeT ero cepuanmnsaumto. Executable verdict
OTAE/IbHO BbIJAET B query_results[].path_witnesses[].node_ids oguH deterministic shortest-lex simple path:
CHavyana MUHMMabHA AJIMHA, 3aTeM JIeKCUMKorpadMyeckM CpaBHUBAETCS NMOC/Ae[0BaTe/IbHOCTb node_id.

OT1a witness-policy He aBaseTcs AONOJIHUTEIbHOM MOCbIJIKON path-3KBMBaNEHTHOCTU.

Teopema CP-LFP-3

Ons kaxkporov € V:
OProvt|v|=([s,t,a):a € Intro,[s] A s~>_V].

TOo ecTb HauMeHbllee UMKIMYECKOEe provenance COAEPXKUT POBHO 3alimiléHHble origin-tagged

BBeAEHNA, JOCTUTatoLLMeE y3€/1 NO KOHEYHBIM 3alMNCaHHbIM MYTAM.

JloKa3zaTenbCcTBO

IOnan>1BeBoautcs
Rn(v]={(s,r,a):a € Intror(s),cymeCTByeT Iy Th s*‘»év,qm/IHbKn].
PaseHcTBO P (v) =R, (v) yCTaHaBAMBAETCS UHAYKLUMNEN.
Mpun=1:
Pl(v)ZOIntro(v]ZRl(v),
MOCKOJIbKY €IMHCTBEHHbIE NYTU [I/IMHbI MEHbLLE OAHOTO — pedIEKCUBHbIE NMYTU AJIMHBI HOJb.
Mpw ycnosun P"(u) =Rn(u) ON1s BCex U:

P""'v|=0Introlv/u U R,lul.

u:u-v

MepBoe cnaraeMoe AAET NyTH AJIMHbLI HOMb. BTopoe JaéT pOBHO Te MyTU B V, KOTOPblE 3aKaHYMBAOTCA
pebpoM U — V, a A0 U UMEKT AJIMHY MeHblle N. Mo3ToMy OHO AAET NMyTU MOJIOXKUTENIbHOW [AJIUHbI

MeHblie n+ 1. ChepoBaTenbHo,
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P [VI=R,,v].

O6beanHeEHME MO BCEM N AaET BCE U TOJIbKO KOHEYHbIE NMYTU. B KOHEYHOM rpade Kaxkabli JOCTUXMMbIN

y3en nMeet HpOCTOl;'I nyTb, MO3TOMY CTa6M}'IM3aLI,MFI KOHEYHa. =

YXXécTtkoe cnepacreue
Ecnm origin-tagged atom BxoauT B OPrové(v), TO CyLLEeCcTBYeT TOYHbIN y3en S, rae 3ToT atom BBeAEH

*
3aLUMLLIEHHBIM KOHCTPYKTOPOM, M KOHEYHBIV MyTb § ™ V.

ObpaTHas CTpoKa TaKXe TOYHa: BCSKOE 3alMILEHHOE BBEeJEHUE, UMetolllee NyTb K V, BXOAUT B least

provenance v.

Hun opHa YacTb TeopeMsbl He ycTaHaBAMBAET, YTo atom-id npeabsBAseT Ha3BaHHOE.

5. LUukn He aABAseTCA NCTOYHUKOM

5.1. ToyHoOe ycnoBUeE OTCYTCTBUA UCTOYHUKA

Ans C C V Bxoaswwmii KOHyc onpeaensercs Kak
InCone|C|={s e V:ave C,s~>,v].
N5t GUKCMpOBaHHOTO atom-code (T, @) ycoBME NO-UPSTREAM-INTRO O3HauaeT
Vs € InCone|C|:a & Intro,|s]|.

TpebyeTcs OTCYTCTBME BBEMEHMS BO BCEM BXOAALLEM KOHyce, a He Tosibko BHyTpu C. Lukn 6e3

JIOKa/IbHOTO BBEAEHMS MOXET 3aKOHHO NepeHecTM atom, NpuLLEeALWNIA NO BXOAALLEMY MYTH.

CnepcrBue CP-NOSOURCE

EC/M NO-UPSTREAM-INTRO BbIMOJIHEHO, TO ANs Kaxkaoro v € C:
|s,T,a) & OProvt|v| s Bcex s.
370 HeMepieHHO cnepyeT u3 CP-LFP-3.
To4yHag nybanyHas cTpoka:
Llukn Moxkem nepeHocumsb BBeAAEHHYHO 3adnuch. LIUKA He siBisemcs e€ BBefeHUeM.

5.2. MoNoXKUTeNbHbI KOHTPOJIb
Myctb Vq — V{ = V,, @ BHELWHUIA A1 KOMMOHEHTbI Y3ea1 S BBOAMUT (T,a) N UMeeT pebpo S — V,. Torga
atom Bxogut B least provenance o6oux y3/710B LMKAA. DTO HE KOHTPMPUMEP: UCTOUYHUK — S, a LMK

TOJIbKO PacnpocTpaHaeT BBeJeHue.
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Ecnm atom nokanbHO BBOAMUT Vi, OH TaKXKe JOCTUraeT Bcel cBoel strongly connected component.

JNokanbHbIN introducer sBasieTcs MCTOYHUKOM; CaM d)aKT 3aMblKaHUA NMYTU UCTOYHUKOM HE ABNAETCA.

6. SCC-koHaeHcauus

Nyctb SCC (G) — pasbuenue V Ha strongly connected components. KoHaeHcaums
D.=G/SCC|G)|
asnsetca DAG. [1na koMnoHeHTbl C 3apaéTcs

J(C|= U OIntro|s].

seC

Teopema CP-SCC

Onsysna v B komnoHeHTe C

orProvilvi= U JlC|.

C:C~, C,

JloKa3zaTenbCTBO

HanpaBsieHHbIN NyTb MeXAy y3/1aMu MHAYUMPYET NyTb Mexay ux SCC B KoHAeHcauun. O6paTHO, NyTb
KOMMOHEHT MOXHO MOAHATb A0 MYyTU MEXAY HYXHbIMU y3n1aMu, a BHYTpU Kaxkgon SCC Bce y3.bl
B3aMMHO OOCTUXUMBDbI. |_|03TOMy source-node OOCTUraeT v B G TOoroa M TOJIbKO TOrga, Korga €ro

koMnoHeHTa gocturaet C, B Dg. MoacrtaHoBka 3Toro paBeHCTBA JOCTWXMMOCTM B CP-LFP-3 paér

dopmyany. =

KoHaeHcauus yaanseT noBTOPHOE XOXAEHUE MO LUMKIY, HO COXpaHseT Kaxaoe origin-tagged BBeaeHue.
OHa noKasbiBaeT TOUYHYH GYHKLUMIO SCC: pacnpocTpaHsaTh BXOASALIME U JIOKAJIbHbIE BBEJEHMS MO CBOEM

06.1aCcTN JOCTUXKMMOCTU.

BoccraHoBneHue Phase 2

Ecam G — DAG, Kaxpaas SCC ogHoaneMeHTHa. Torga CP-SCC ctaHoBMTCA

OProviiv|= U Olntrolul,

.
u e Ancglv|

To ecTb IADC/ancestor-union Phase 2.

7. Pa3pes B UMKINYECKOM rpade

0603Ha4YnM

Prov! (x|={|t,a):3s € V|H|(s,T,a] € OProv¥ (x]}.
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Myctb r € V — 3awmuwénHbiii root. [ns fixed untagged code (T,a) MHOXEeCTBO JocTuraroumx root

introducers:

S ={seV:aentro,ls| As~,r].

T,a

O603HauMM yepes PG(S,r) MHOXECTBO KOHEYHbIX HamnpaB/iEHHbIX MyTel U3 S B I', a Yepes V(p) —

MHOYECTBO BEPLUMH NYTU P.

B internal-cut contract Bce introducers us S; o M root 3awmiensl. MNyctb

Onepauma 6aokupoBku yganseT internal nodes B 1 MHUMAEHTHble péBpa, He BbINMOJIHAET rewiring u

3ateM nepecuntbiBaeT least fixed point Ha G — B.

Teopema CP-CUT
Mocne 61okMpoBKK untagged atom [r,a) OTCYTCTBYET B provenance r Torfia u ToabKo Torga, korga B

MepeceKaeT Kax/bli HaMpaB/IeHHbIN MyTb OT KAKAOr0 S € Sy KT
't,a] & Provl,_,lr| = vseS. vpePgls,r,VipnB#e.

JloKa3zaTenbCTBO

Mo CP-LFP-3 atom octaétcs y root nocne 6JOKMPOBKK POBHO TOrAa, Korja CyLlecTByeT surviving path ot
3awmwénHoro introducer kK r. OTpULAHME CYLLLECTBOBAHMS TaKoro nMyTW o3Ha4vaeT, 4To B nepecekaet
Kaxkabin introducer-to-root path. Haanumne umknoB He MeHsAeT Kputepuit: ao6oin walk, gocturarowmin

root, cofepXmT npocToi path c TeMu ke KoHLaMN. ©

Ecin S; .= 2, nested cut_status paBeH ABSENT, a rank paseH null: nycton hitting set He cepnanmnsyetca kak

cut-certificate. Ecim xotsa 6bl oauH introducer coBnagaet ¢ root nan mmeer npsiMmoe pebpo B root,
internal cut otcytcTBYeT: 3alWMEHHbIE endpoints Henb3s yaanuTb, U cut_status PaBEH UNBLOCKABLE-
PROTECTED-ENDPOINT. BO BCex ocTasibHbIX nonempty ciy4dyasix MMHUMaJIbHbLIA MO MoLLHOCTU B siBnsetcs
finite combined internal vertex-cut certificate co status CUT-CERTIFIED. Ero pasmep u3aMepsieT TONbKO
CTPYKTYPHYIO MU36bITOYHOCTb 3aMMUCaHHbIX MapLUPYTOB MPOUCXOXAeHUS. OH He U3MepseT UCTUHHOCTD,

bU3NYECKYIO MPUYNHHYIO CUITY, MONIE3HOCTb MK CMbIca atom-code.

8. Komnosuuyusa c AST-1

Myctb K # 2 — 06bsBAEHHbIN Knacc exact-record nHaeKcoB. Base-npoekums
p:K >R

o06s3aHa BKAOYaTh IM60 OAHO3HAYHO PUKCUMPOBATL:
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e nonHbit G, node kinds 1 root v;
e peecTpbl cOpTOB U atom-id;

® CTPYKTypy, peecTpbl W TUMOBY MNOAUTUKY introductions; exact 3HaueHus introductions,
obpasytolme root provenance, BbIHECEHbI B 1)) 1 He gy6aupytotcsa B p, ecm evaluator He unTaet

WX UHBIM CNOCO6OM;
e onepatop P 1 npaeunno BbIGOpa least;
e evaluator contract;
e BCsAKWi seed, transcript, schedule, oracle-output nnu gpyroi dpakTnyeckm NpoUunTaHHbIN input.

Ecnm Kakon-nnMb0o NpoYMTaHHBIN KOMMOHEHT Pa3/iyaeTcs, P TakKe AOHKHA Pa3nyaTbCs.

Cyclic provenance view onpegensieTcs Kak
nﬁ(k]:canon(OProvék(v)),
rAe canon MHbEKTUBHO Ha TOYHbIX KOHEYHbIX MHOKECTBax origin-tagged triples.

Myctb Q: K —» Y — He3aBucMMo duMKcMpoBaHHas target-coordinate, a
C,|k|=F|plkl,n!(k||

ONs ToTanbHoM GyHKuumn F. Ecam Ha BcéM K:

TO
ker p nkern’ C kerQ.

JloKka3zaTenbCTBO

Ecim p(kO)Zp(kl) n nh k0)=n5 kl), oyHKkumMs F  nonyyaer oAMHAKOBBLIA apryMeHT W BbloaéT

oAmHakoBbIi output-code. PaseHctso C, = Q nepeHocuT 370 paBeHcTBO Ha Q. ©

Origin witness npu uuknax

Ecim p(ko) = p(kl), HO Q(ko)?f Q (kl), TO MPU YCA0BUM KOPPEKTHOIO 3KCcnopTa

ko);’-"ﬁ

’lﬁ kl)-

NHBEKTUBHOCTb canon AAET origin-tagged triple B cuMmmeTpuueckon pasHoctu. Mo CP-LFP-3 triple nmeet
3aWMWEHHbIN introducer n KoHeyHbIl introducer-to-root path B Tom cayvae, rae oH npucyTcTeyeT. MNyTb

MOXeT npoxoauTb Yepe3 SCC; SCC He 3aMeHseT introducer.
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OTO pacnpocTpaHseT CTPYKTYPHYHO Jlokanusaumto AST-1 Ha cyclic records. OHo He npeBpallaeT target-

code Q(k) B pedepeHT, cobbiTe, MPUYMHY, MPUMEHEHME, LE/b U CMbIC/I.

9. MonHoe 3aMblKaHUe He CO38a€T BHelwHUM target

B view (p, r]‘v’) MOXHO BKJIIO4UTb:

e Bechb cyclic graph;

e Bce utepaumm ot L ;

e KOHeuHbIi least fixed point;

e Bce formal payload;

e proof traces;

e self-reference strings;

e controller states u feedback transcripts, ecan oHM 3anuncaHbl.
Echv gBa [0OMNyCTMMbIX MHAEKCA MMEKT OJMHAKOBbLIM MOJIHbIM View, HO HEe3aBUCUMO 3ajaHHble
acceptable target-sets A(ko),A(kl) C Y umetor nycroe nepeceyenue, 1o zero-error selector us storo

View OTCYTCTBYET:

kol =(p, 1| (K.}, Alky|n AlK,)=2

o]

BNEYET

Afvie (0,1):f(plk),nilk,)| e Alk,).

2710 Npsimoe npumeHeHue RBI-1/FDT-2 nocne BbluncaeHUs Umkandeckoro closure. Lnkn He penur fiber,

€CJIM NOJIHbIN NMPOoYUTaHHbIN cyclic view ogMHaKoB.

Ons kaxkgoro exact sort FORMAL, BINDING, EVENT, GOAL, REFERENT, CAUSE, APPLICATION, MEANING YC/0BME
npoeepsieTcs OTAe/IbHO. purpose W justification 3[€Cb MOTYT 6bITb TOJILKO OTAEJ/IbHO TUMU3UPOBAHHBIMU
claim-role codes, a He HesIBHbIMU AOMNO/IHUTENIbHBIMM copTaMu. YcneluHas selectability ogHoro target He

Hacnepyetca gpyrmm target.
10. KoBapnaHTHOCTb NepeuMeHOBaHUSA
I'chn: JU — NOJNIHaA 6M€‘KLI,MFI, KOTOpasA cornacoBaHHO nNepenMeHoBbIBaAET:

e node-id;
e sort-id;

e atom-id;
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e graph edges;
e 3aumMuéHHble introductions;
e BCe COOTBETCTBYHOLLME NOAs onepaTopa u evaluator contract.

YactnyHoe nepenmeHoBaHue payload 6e3 TpaHCMOPTMPOBKM MPaBu Clo4a HE OTHOCUTCS.

[Lns TpaHcnopTupoBaHHoro rpada 71 G:
n(OPrové(v))=OProvﬁG(n V).

JoKa3aTenbCTBO
BueKkuus coxpaHsieT n otpaxkaeT introductions U KOHe4yHyto AocTUXKMMOCTb. MpumeHeHne CP-LFP-3 k
06erM CTOpoHaM [aéT OMHAKOBbIE TPAHCMOPTUPOBaHHbIE triples. SkBnBaneHTHo, Te P =P .°1m, a

M3oMopPu3M pelléTok nepeHocut least fixed point. o

Moatomy popmMa ramda UamM MMa EVENT HE MMELOT NMPUBUAETMN BHYTPU TeopeMbl. ECin BbIBOA, MeHsEeTCs
Npw NOJIHOM CTPYKTYPHO cornacoBaHHoM recoding, HapylleHa npeanocbiika NoAHOro TpaHcnopTa. Ecam
MEHSIETCS TOJIbKO BHELUHMI assignment npu HemsmeHHoM formal view, Hy)keH oTgenbHbIi binding-

channel.

11. CHUMKUM M TOYHASA rPaHULLA HEPETPOAKTUBHOCTU

Phase 2 3anpeluana HoBble péBpa K cTapbiM y3nam yepes forward birth-rank. LIMKAMYECKMi1 KOHTpaKT

TaKOro 3anpeTta aBToMaTU4eCKM HE COAEPKUT.

MycTb (G,I) — cTapblii snapshot, (G',I') — pacluMpeHHbI snapshot, coxpaHswoWmin cTapble y3ibl,

pébpa u introductions, Ho gonycKatoWwuii HoBble péGpa. [11s cTaporo root r:
OProvt.[r|{OProv (L (r|

COCTOUT poBHO M3 Tex introductions, ans kotopbix B G ' nosBuics nyTb K I, oTcyTcTBoBaBwWwui B G,

BK/toYast introductions HOBbIX y3/10B.

CnepnoBatesibHO, CTapoe provenance ocTaéTcsi HEM3MEHHbIM TOrA4a M TOJIbKO TOrAa, Korga paclumpeHue
He co3aéT HM ogHoro HoBoro introducer-to-root path. Jo6aBneHne o6paTtHoro pebpa MoXeT U3MEeHUTb
closure crtaporo root B HoBoM snapshot; 310 He nepenucbiBaeT 6anTbl cTaporo snapshot, Ho cHMMaer

6e3yCc/IoBHYI0 ¢ppasy 0 HEPETPOAKTMBHOCTU HOBOTrO rpada.
CoBMeCTUMble BapuaHTbl GUKcaLUK:

19.immutable versioned snapshot: ctapbili root BbluncaseTcs Tosbko B ctapom G;

20.3anpeT HOBbIX MYTEN K 3aWMLLLEHHBIM CTapbIM roots;
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21.HoBbIN root/version ans HoBoro closure.

CTpoka BpeMeHun nnu hash He sBnsieTcs ¢M3W~IeCKI/IM BpeMeEHEM CaMa no cebe.

12. Admission gates

Instance nony4vaet ctatyc CP-LFP-3 To/1bKO ecain BbINO/IHEHbI BCE YCN0BMUSA:

22.V,E,T,;, A, vintroductions KOHEYHbI U CTPYKTYPHO BaAUIHbI;

23.KaxabIn parent-id paspeluaetcs;

24.operator TouyHo paBeH (CP) inbo 3apaHee 06bsABIEHHOMY 3KBMBAJIEHTHOMY Union-operator;

25.operator MOHOTOHEH Ha KOHeYHOM powerset-domain;

26.provenance BblYMC/IEHO UTepaLlmeit oT L, a He BbIGpaHO Kak Npou3BosibHbIN fixed point;

27.kaxkapii untagged bucket declared_fixed_point TOYHO paBeH untagged-npoeKkumn BbIYUCAEHHONO
OProv;. B COOTBETCTBYIOLLEM Y3/E;

28.origin tag cBsA3aH ¢ peasibHbIM node_id M 3aWMLWEHHBIM introduction cOOTBETCTBYIOLLENO COPTa;

29.payload He ynTaeTcs Kak introduction;

30.nonHbIN evaluator-readset BkNtOYEH B p;

31.target n acceptable sets dnkcnpoBaHbl HezaBUCKMMO OT output.

HeMOHOTOHHas pekypcusi, negation-as-failure “ ypaneHue aToOMOB MOJYYalOT  OUTSIDE-CP-LFP-3-
NONMONOTONE. CKpbiTble clock, scheduler, oracle wnau mutable state cHumaroT nonHoTty readset;

6eCcKOHeYHbIN instance HaXoAUTCA BHE KOHEYHOTO UCMOJIHAEMOTO KOHTpaKTa.

O6buwasn set-theoretic path-dpopmyna pgonyckaer u 6GeckoHeuHblr rpad Aas union-operator, Ho
ucnosiHsgeMslii Phase 3 contract orpaHuyeH KoHeYHbIMU records. MallMHHbIN CTaTyC He NePEeEHOCUTCS Ha

6ECKOHEYHbI 06BEKT.

13. HopmaTuBHbIe CTaTyChbl

Literal BepxHeypoBHeBble schema-statuses checker: gns instance-verdict — VALID-CYCLIC-PROVENANCE-LFP,
INVALID-CYCLIC-PROVENANCE, INCOMPATIBLE-CYCLIC-PROVENANCE-CONTRACT; Anasi contract-audit verdict — cvcuic-
PROVENANCE-INVARIANT-AUDIT-PASS, CYCLIC-PROVENANCE-INVARIANT-AUDIT-FAIL. ABSENT, CUT-CERTIFIED M UNBLOCKABLE-
PROTECTED-ENDPOINT ABNSAIOTCS 3HaYeHUIMHU BJIOXKEHHOIO nons
query_results[].minimum_internal_vertex_cut.cut_status, @ HE BEpPXHEYPOBHEBOTO status. OCTa/IbHble CTPOKM TabAnLbI

— protocol-level labels Teopem u controls.
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Cratyc

To4yHoe ycnoBue

PHASE 3 - CFP-3 / GST-3

Yero cTaTyc He ycTaHaBAMBaeT

VALID-CYCLIC-PROVENANCE-LFP

CYCLE-PROPAGATES-INTRODUCED

NO-ORIGINLESS-ATOM-IN-LFP

SCC-CONDENSATION-PRESERVES-
PROVENANCE

ABSENT

CUT-CERTIFIED

UNBLOCKABLE-PROTECTED-ENDPOINT

CYCLIC-AST-SEPARATED

PAYLOAD-SPOOF-REJECTED

OUTSIDE-CP-LFP-3-NONMONOTONE

Kaxkabii declared_fixed_point paBeH

untagged-npoeKLum OPrové

atom umeet upstream/local introducer
1 path yepes SCC

[ON15 Kaxkporo atom B least provenance
HanaeH introducer u finite path

CP-SCC BbinosiHeHa Ha exact instance

nocturatolmx root introducers gas
query atom HeTt

exact minimum combined internal cut
pasbeuHaeT Bce protected sources u

root

local/direct protected path He nmeet
internal cut

target-conflict conpoBoxaaetcs

pasanymem nc

CTPOKa He NpuHATa Kak protected
introduction

operator HeMOHOTOHEH

HasBaHMsA CTaTyCOB OCTAKOTCSA CTPOKaMU MPOTOKOA.

14. Ob6sa3aTe/ibHble KOHTPOU

UCTMHHOCTb payload nan target

yTo atom-id npeabsABASET Ha3BaHHOE

OTCyTCTBME cobbITUS, uenam nam
CMblIC/1a BHE 3anncu

U3MYECKYIO IKBUBAIEHTHOCTb CUCTEM

OTCYTCTBME HAa3BaHHOIO BHE 3aMncu

dU3MYECKYI MPUYMHHOCTb cut-y3/10B

HeyCTpaHMMOCTb atom BHe 3Toro
contract

npaBuabHOCTL target assignment BHe
KOHTpakTa

JIOXKHOCTb CTPOKU

OTpULLATENbHbIV Pe3y/ibTaT O APYrom
operator

32.Mycras self-loop. v — v, introductions nycTsl. Least provenance nycTo.

33.[1Ba B3aUMHbIX y3/1a 6€3 UCTOYHMKA. U «— V, introductions nycTbl. Least provenance o6omx nycro.

34.BxogAwmii source. s BBOAMUT atom M HanpaB/ieH B U « V. Atom gocTturaet o60ux y3/oB UMKAa.

35.JlokanbHblii source. OamH y3en SCC BBoamt atom. Atom pocturaetr Bcent SCC M Kaxkgoro

downstream node.

36.Payload spoof. Self-loop copepXuT CTPOKy EVENT: flight occurred, HO local_seeds.event=[]. Event

provenance nycro.

37.0rigin spoof. declared_fixed_point.event COAEPXUT € B y3ne 6e3 reachable local_seeds.event introducer.

Instance oTBepraetcs.
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38.5CC collapse. Provenance Ka)oro root coBnagaer A0 M NMOC/ie KOHAEHCALUUN C COXpaHEHUEM
origin tags.

39.Cyclic cut. Mpu AByx MaplupyTax Yepes3 LMK HEMOJHbIA cut coxpaHsieT atom; hitting set Bcex
simple paths yctpaHser.

40.Back-edge update. HoBbi1 introducer nony4aet nyTb K cTapoMy root: HoBbIN snapshot nonyyaer

atom, ctapsbliit versioned snapshot He meHsieTcs.
41.Complete recoding. MonHoe 6uUeKTMBHOE NepeMMeHoBaHKe KOMMYTUpYeT c least closure.
42 .Partial recoding. MepenmeHoBaHue carrier 6e3 parser/rule transport He Bbigaércs 3a CP-RECODE.

43.Completion conflict. MonHbii cyclic view opauHakos, singleton target-codes pasnnyHbI:
aBTOHOMHbIN selector oTcyTcTBYeT.

44.0verlap control. Acceptable sets pasanyarotcs, Ho UMeroT obwmin code: obLMI zero-error code
Jonyckaetcs.

45.Constant target. Target noctosiHeH Ha view-fiber: dakTopusaums gonyckaercs.

MonoxuTesnbHble KOHTpoan 3, 4, 13 n 14 o6s3aTebHbl: TEOPEMa He [J0/hKHA 6biTb peannM3oBaHa Kak

6e3yc/IoBHbIM OTKa3 NpuHMMaTh cycle, propagation nnu selector.

15. TouHble panbcndpukaTopsl
Cnepytowme falsifiers sapnsiotca MaTeMaTMYECKMMKM KOHTPMOAENAMU NPU coxpaHeHun admission gates.

Camo npuHaTne owmboyHoro JSON checker-oMm ellé He SIBASIETCS TaKOM KOHTPMOEIbHO.

CP-PATH-FALSIFIER
CP-LFP-3 onpoBeprHyTa Ha exact instance, ecam npu coxpaHeHun Bcex admission gates npeabsaBieHO

XOT$1 Obl O4HO:

46.origin-tagged atom BXoAMT B BblYMUC/IEHHOE OPrové(v), HO He CYLEeCTBYET COOTBETCTBYHOLLETO
3awmiénHoro introducer u finite path introducer-to-v;
47 3amiLénHbii  introducer mmeet finite path kK v, Ho cooTtBeTcTBylOWMIA origin-tagged atom

otcytctayet 8 OProve (v,

CP-SCC-FALSIFIER
KoHpeHcaums coxpaHset exact introductions u reachability mexxay komnoHeHTamu, Ho formula CP-SCC

[JaéT apyroe root provenance.

CP-CUT-FALSIFIER

Mpu yaaneHuu internal nodes 6e3 rewiring, 3almiLéHHbIX introducers/root n noBTopHoM least closure:

e Bce introducer-to-root paths nepeceueHbl, Ho atom octaércs; Ambo

e surviving introducer-to-root path cyuiectsyet, Ho atom ncyesaer.
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CP-AST-FALSIFIER
Cywectsytot Ky, k; c ognHakosbiMu p 1 nh, pasHbiMm Q, npuuém ToTanbHas dyHkums F aeiicteutensHo

NnoJsly4aeT TOJIbKO 3TU [iBa apryMeHTa u yaosnersopseTt F (p s n) =(Q Ha BCcéM 06bsBNeHHOM K.

CkpbITbil oracle, pasHbiit scheduler, HenonHas p, n3meHéHHbIN graph, apyron fixed-point policy, post
hoc target unm semantic assertion 6e3 record-code cHMMalOT NPeANOCLIIKY; OHWU He SABAAKOTCS

danbcmdpumkaTopamu.

OtpenbHo: defect executable conformance
Ecnu checker npMHMMaET declared_fixed_point, OTANYHbIN OT untagged-npoeKunn BbIYUCIEHHOIO OPrové,

msBfiekaeT introduction u3 payload, NpuHUMaET 3anpewéHHyto kind/sort napy, BblgaéT HeBEpPHbIN
origin/path witness nn6o cmelwmBaetr nested cut-status c BepxHeypoOBHEBbLIM status, 3TO AedeKT
executable conformance. OH danbcuduLmMpyeT 3asBIeHNE O COOTBETCTBUN peanmsaLnm KoOHTpakTy; CP-
LFP-3 oH OnpoBeprHeT TO/IbKO Nnocsie NpeabssieHns oTAe/bHOro MaTteMaTmMyeckoro counterexample K

path-akBMBaneHTHOCTU.

16. CamonpuMeHeHne 1 MaKCMMaJibHas CTPOKa

10T daiin caM sBnseTcs carrier. Haamume B HEM CTPOKM CP-LFP-3 HE CO3AAET TeopeMy BHE BbIGpPaHHOIo
YTEHUSA; HaNMYME CTPOKM MEANING He CO3[aéT CMbICI; HaaMuMe [0KasaTe/lbCTBa He MNpeabsas/ser
BHELHUIA pedepeHT. BHyTpU O6bABAEHHON MeTaTeopum 3anucaHHasi Moc/efoBaTe/IbHOCTb BbIBOAMUT

yc/ioBHYto path-dopmyny. MIMeHHO 3Ta rpaHuLa NPUMEHSETCS U K CAMOMY [JOKYMEHTY.
MakcmmManbHas TouyHasi popMynuposka Phase 3:

B HauMeHbLLEM MOHOMOHHOM MPOUCXOXKAeHUU LIUKIUYeCKOoU 3anucu Ka>KabIl 3aLuLLEHHBbIU
atom y root umeem mouyHbiIli introducer u KoHeYHbIl Nymb om Hero. Strongly connected
component Mo>xem LUPKY/IUpOBAMb JIOKAJIbHOE UJIU BXOAslLLee BBejjeHue, HO He CmaHoBUMCS
ero UucmoyHukoM. Beibop npoussosibHol nonleast fixed point, ckpbimas policy unu BHeLLHUL

target mpe6yrom omgesibHOU 3dMnucu U He BO3HUKAoM U3 MoBMopeHUsl NPeXkHero carrier.

He 3aaBnsercs:

e Y410 BCe hOpMasibHbIE BbIBOAbI JIOXKHbI;

® YTO UMK/bI GM3NYECKM HUYETO HE AENAIOT,;

e yro referent/event/cause/application/purpose/meaning oTCyTCTBYIOT;
e yto declared graph saBnsercs pusmyeckon NPUUMHHOM CUCTEMOWN;

e yto least fixed point saBnseTcs eAUHCTBEHHO AOMYCTUMOWM CEMaHTUKOM Ans nwboro apyroro
KOHTpaKTa;

® YTO KO/, CTaTyCa yA0CTOBEPAET Ha3BaHHOE UM.
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SG-LFP-3 (GST-3): TeopeMa onopbl U UCXOAHbIX BBEAEHUI

0. HopMaTtuBHbIN cTaTyC

SG-LFP-3 — HOPMAaTUBHbINA MAEHTUDUKATOP. GST-3 — KOpoTKuit alias: Grounded Support Theorem. ®ain

paclumpset unary propagation CP-LFP-3 g0 KoHe4HbIx nonoxuntenabHbix AND/OR-npasus.

34ecb cnoBa seed, support, rule, root, proof M grounded ODOO3HAYalOT MOJIS U OTHOWEHUSA exact-record
KOHTpakTa. OHU He yA0CTOBEPAT OCHOBaHME BHE 3aMuCu, UCTUHHOCTb, HablAeHUe, MPUYNHY, Leb,

pedepeHT nam cMbica. B yactHocTu:

e seed — 3alUMLIEHHOE HYJIbapHOe BBeAeHue record-code;
e support tree — KOHeYHoe AepeBo rule-id 1 code-id;

e grounded — Ha/IMYME TAaKOrO JEpeBa;

e root — BbIBpaHHbIN code-id 3anpoca.

Hanuume CTPOKM «3TO OCHOBaHME» B payload He c03aa€T seed. Hannume cTpoku «mu3 A cnegyet B» He

co3aaét hyperrule. 0O6a 06beKTa perncTpuUpyroTCs 3alLMUWEHHBIMU KOHCTPYKTOPaMU.

1. 3aueM Hy)>xeH AND/OR-cnoii

CP-LFP-3 paccMaTpuBaeT nepeHOC OAHOro WM TOoro e origin-tagged atom no pé6pam. dopmanbHas

3anucb Yacto uMeet 6onee 06U BUA,

e 0auH output TpebyeT 04HOBPEMEHHO HECKOJ/IbKO premise-code — AND;

e OJMH output MoXeT 6bITb NOJIyYeH pasHbiMM rule-id — OR;

e rule dependencies moryT obpasoBbiBaTh cycles;

® OJINH root MOXeT MMeTb HECKOJIbKO HECOBMECTUMbIX UK NepeKpblBatoLLmxcs seed-6asmcos.
SG-LFP-3 oTBeYaeT Ha TO4HbI BOMNPOC:

Korpa root-code BXo4um B HAUMeHbLLee 3dMbIKaHUE KOHEYHOr o NnoJio>KumeJsibHOoro rule-record u

Kakoli KoHeYHbIl Habop 3alLULLIEHHBIX Seeds noaaep KuBdaem 3mo BXoXKaeHue?
OTBET He UCMNOoJIb3yeT ceMaHTU4Yeckoe YyteHmne code-id. OH ncnonb3yeTt TosIbko membership, subset u
KOHEYHYI0 UTepauumio.
2. KoHeuHbI support-contract

2.1. A6cTpaKTHbIN code universe
Myctb N — KOHEYHOE HenycToe MHOXeCTBO exact code-id. IneMeHTbl N MOryT UMETb TUMM3MPOBAHHYIO

dopmy
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n=|v,7,al,

roe v — origin node, T — sort-id, a — atom-id. Teopema He TpebyeT TaKoro pPas/ioXKeHUs U NPUMeEHNMA

K It06bIM TOYHbIM code-id.
Myctb
SCN

— MHOXeCTBO 3aWMméHHbIX seed/base codes. B abcTpakTHOM TeopeMe seed MOXKET OJHOBPEMEHHO
6bITb code, yyacTByOWMM B rules. B executable refinement Huxe namespaces base u claim pasgeneHsl

tagged-BnoxeHneM. OamnHakoBbIi payload npu apyrom sawmiLéHHOM id He cknemBaer records.

2.2. MonoxkutensHsble hyperrules

KoHeuHoe MHOXeCTBO npasua R coctouT 13 3anuceit
r=(id,,Prem|r| Head|r|),
rae
2#Prem|r| C N,Head|r| € N.

Bce premise-code ofHOro npaeuna TpebyroTcs OHOBPEMEHHO. PasHble rules ¢ 0gHMUM Head SIBAAKOTCA

asbTepHaTUBaMM.
HopmatuBHOe ycnoBue 061acTi nocie Hopmaansaumum

Prem (r)# o
o3HayvaeT

Vr eR Prem(r)#z.

ordinary

HynbapHblit constructor 2 — h He BxoguT B R, 4insr, MOMYa. [lo NpUMEHEHUS TeOpeMbl OH
Hopmanusyetca B fresh protected base b, € S u ordinary rule {br} — h. OpnH gonycTuMbIi convention-
id ana b,

RULE-SEED:<rule-id>

2.3. TouHoe executable-BnoxxeHmne

MycTb

B={(BASE,b|:b— declared ‘base_id*},C={(CLAIM ,c|:c — declared ‘claim_id‘}.
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Tern penatot BN C =2, paxe ecnnm oAMHaKOBasi raw-CTPOKa paspelleHa B JBYX hamespaces.
Executable record BknagbiBaetcs B abcTpaktHyto cucteMy ¢ N=BLIC, nonHeiM seed-set S=B, a

KakabIn inference r 3a1aét
id,=inference,,, Prem|r|={|BASE,b|:b € required,} U {|CLAIM ,c|:c € premise,},
Head|r|= (CLAIM s conclusionid).

Takoe BnoxeHune coxpaHsieT AND Bcex base/claim premises n claim-npoekuuto least closure. MonHbIN
executable seed-set paseH S=B. lNpu npoeepke candidate basis ncnonbsyetcs HoBoe 0603HaYeHUe
B' C B: B onepatope seed-aprymeHT S 3amMeHsieTcs Ha B', Torga kak N 1 R ocTatoTcsi HeM3MEHHbIMMU.
HopmanusosaHHbIn nullary constructor cospaér protected base m inference K HY)>XHOMY conclusion_id,
ABHO MepPevYnCNAoWMIA 3TOT base_id B required_base_ids. Checker caM He HopmanusyeT input u He Tpebyet
prefix RULE-SEED; ero To4yHoe executable domain-condition — pns kaxporo inference HenycTo
OGbeAMHEHMe premise_claim_ids W required_base_ids. EcnnM oba MaccmBa nycTbl, OH BO3Bpauwaet status

INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT U reason_codes=["NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE"].

2.4. TouHoe cooTBeTcTBME runtime fields

Runtime field AGCTPaKTHbI 06BEKT MM TOUHbIN 3 PeKT

bases[].base_id =b tagged code (BASE s b) e B=S
npoeepsemas metadata-knaccuoukaums; konnpyetcs B

bases[].role_code .
base_catalog, Ho He BxoauT B premise-test

tagged code(CLAIM,C) eC

claims[].claim_id =c

inferences|].inference_id i dr

inferences[].conclusion_id raw representative head (CLAIM s C]

inferences|].premise_claim_ids

inferences|].required_base_ids

claims[].declared_minimal_supports

query.claim_ids

claim_grounding[].grounded

claim-yacte Prem (r)

base-yactb Prem (I‘)

06bsBNAeHHas exact antichain MMHUMabHbIX subsets raw
base_id; checker TpebyerT eé fixed-point equality un
paBeHCTBO BbluMcaeHHoMy least frontier

Henycrtas NpoeKLMs YXKe BbIYMCIEHHOro pesy/bTaTa; He
MeHseT closure

true poBHO Npu HemnycToM BbldncaeHHOM frontier JaHHOro
claim
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AGCTPaKTHbIN 06BLEKT MM TOUHbIN 3D PeKT

claim_grounding[].minimal_supports

claim_grounding([].producer_inference_ids

support_tree_witnesses
ungrounded_claim_ids

unseeded_cycle_claim_sets

iteration_count
artifact_sha256

2.5. HepTHOCTL payload u canonical digest

BbluncaeHHas inclusion-minimal antichain raw base_id

BCe 06bsABNEHHbIe inference ¢ gaHHbIM conclusion_id, a He
To/bKO inference BbIGpaHHOro witness

Mo OAHOMY AETEPMUHMPOBAHHOMY Witness Ha KaXkayto napy
claim/minimal support

claims c nycTbiM least frontier

uumKkmMyeckue claim-SCC, Bce claims KOTOpbIX MMEIOT MyCTOM
least frontier

yucno ctporux nepexonos frontier-utepauun no
cTabunmsaumnn

canonical digest Bcero npunsToro input record

Runtime npoBepsieT payload Kaxgoro base, claim u inference kak ponyctumoe JSON-3HayeHue ¢

MAX_PAYLOAD_DEPTH = 32 (Mpu o6LemM bound record-depth 64), Ho GYHKLUS infer_once He YnTaeT payload Kak

premise, base, rule nnm head. Rule-support onpegensercs TonbKo 3almEHHbIMK ids 1 contract policy;

MOXOyKas CTPOKa BHYTPU payload HE U3BJIEKAETCS KaK NMpPaBuIo.

IOna npuHatoro record none artifact_sha256 PaBHO "sha256:" + hex(SHA256(canonical_bytes(value))) A5 MOJIHOTO

input value, BK/toYas contract, query U BCe payload values. B npodune bw-cjson-2-python-reference canonical_bytes

— UTF-8 JSON ¢ oTcoptupoBaHHbIMKU object keys, separators , n : 6e3 po6asoyHoro whitespace,

ensure_ascii=false M 3anpeTtoM non-finite numbers. 310 digest KaHOHMYECKOro 3HayeHus, a He UCXOAHbIX

whitespace unu nopsiaka object keys; Unicode He HopmanusyeTtcs. Mo3ToMy U3MeHeHMe KaHOHUYECKOro

payload value MoXeT U3MEHUTb artifact_sha256, HO MPU HEM3MEHHbIX 3aWMLLEHHbIX NOAAX He MeHsieT N, S,

R, least frontier n support witnesses. Hannuune B payload nosnHoro JSON npaBuna, base, aepesa nam

pesynbTaTa caMo Mo cebe support He co3AaéT.

3. HauMeHbluee AND/OR-3aMbiKaHUue

Ha koHeuHoi pewétke 2" 3agaétcs onepatop

T,(X|=S U {Head|r|:r € R,Prem(r|C X}.

OH MOHOTOHEH:

XCY=>TX|cT Y.

Utepauyms ot gHa:
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0_ n+l__ n
Cy=o,Cl"'=T4[Cy,
onpepenser

ClylS|=nTs=U Cs.

n=0

Mockosibky N KoHeYyHOo U operator ToNbKo [06aBMSeT KOoAbl, UTepaumus cTabuansnpyetcs 3a KoHeyHoe

YMCI0 payHOoB.
Cl o3HayaeT ToNIbKo membership B least record-closure. CTpoka
qe CIR(S)

HE O3Ha4ae€T, 4YTo payload ( NCTUHEH NN YTO Ha3BaHHOE UM CyLLeCTBYeT.

4. KoHe4yHoe support tree

4.1. OnpepeneHune
Support tree ans root-code g € N — KoHeuHoe KopHeBoe aepeBo D, y KOTOporo Kax bl tree-node

nomeyeH code-id ns N, 1 BbINONAHEHbI YCI0BUS:

48.root nomeyeH q;

49.Kaxkabl INCT MOMeYeH element s € S;

50.Kax bl BHYTpeHHUI y3en ¢ label h copepxuT exact rule-id id,, rpe Head (r) =h;

51.MHOKecTBO Ao4yepHux labels TouHo paBHO Prem(r], Ka)k[as premise npeacraBiaeHa poBHO OAHUM

child, a cepnanuzauus children ncnosbsyet KaHOHUYECKUI NOPSAOK KOHTPAKTa;

52.kaxapiv rule-id n code-id paspeluaercs B npeabsaBaeHHoOM record.
B abcTpaKTHOM AepeBe Kaxkablit seed-leaf nomeueH HekoTopbiM code s € S. B executable embedding
nosHbI seed-set paseH S=B, nostoMy s uMeeT tagged-bopmy (BASE,b), a raw CTPOKa base_id = b
ABNAETCA TOMIbKO ero compact representative nocne paspelueHuns B Tabnmue bases. Compact verdict He
co3aéT ansa Takoro leaf otaenbHbI JSON tree-node: b 3anuMcbiBaeTcs B required_base_ids POAMUTENBCKOTO
claim-y3na, a MHo)XecTBO Bcex base-leaves gaHHoro subtree — B support_base_ids. [10Jie premise_trees
copepXut Tosibko claim-children. B executable embedding abstract rule-id npepactraBneH nonem

inference_id, a head — tagged conclusion_id. CnegoBaTtenibHO, oTcyTcTBME oTaenbHoro JSON child-node ans

base He yaanset abstract leaf 1 He oToXAECTBAAET raw CTPOKY C 3/1eMeHTOM S 6e3 namespace-tag.

OauH M TOT e code-id MoXeT BCTpeyaTbCsl B pasHbiXx BeTBsX. [epeBo 0653aHO 6biTb KOHEYHbIM.

beckoHeyHas BeTBb, 3aKaHYMBAKOLLLAACSA CCbIJIKOM Ha Camy cebs, He ABnsgeTCs support tree.

MHoxecTBo abstract seed-codes B nncTbax:
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Leaves(D) cSs.

MoBTOpsoWMiicsa seed yuntbiBaeTcss oAuH pas B set-valued basis; eciv KOHKPETHOMY KOHTPAKTYy BakHa

KpaTHOCTb pecypca, TpebyeTcs oTaenbHas multiset-cemaHTtuka, He SG-LFP-3.

4.2. BbicoTa

BbicoTa leaf paBHa Hy/it0. BbicOTa BHYTPEHHErO y3/1a paBHa eAuHULE NIKC MakCMMyM BbicoT children.
KOHEYHOCTb BbICOThI ABASETCA OMNepPaLMOHHbIM CBUAETENEM OTCYTCTBMUS BECKOHEYHOrO perpecca BHYTpU
3TOro Aepesa.

5. SG-LFP-3: Teopema support tree

Teopema SG-LFP-3

Ona kaxporo g € N 3KBMBANEHTHbI:
qepuTs;
CyIIeCTBYeT KOHEYHOEe Support tree J/1s1 g C JIMCTbSIMU B S .
B boxed-¢popme:

q € Cl|S) = 3D SupportTree, ((D,q|.

Jlokasarenbcteo (A)=(B|

o n+1
|_|YCTb n — nepsbit HOMeP, 414 KOTOPOro g (S CS .

Ecom g € S, opHoy3noBoe pepeBo c leaf g sBnsetcs support tree. MHaue cywecTsyet rule r c

Head|r|=qu
Prem|r| C Ck.

[nsa kaxpon premise p € Prem(r] HOMep eé NepBoro MnosiBJEHUs CTPOro MeHbLUEe HOMepa MepBoro
noseaenuns . MHaykums no first-entry rank gaér koHeuHoe support tree ans kaxgoro p. HoBbil root q

nosnyyaet rule-id r, a 3T1 gepeBba NnpucoeauHatoTcs Kak children. MoayyeHo KoHeyHoe support tree aas

q.-

Nlokasatenscreo B|=(A|

NHAyKuma no ebicoTe support tree. Kaxapin leaf npuHagnexur S C TS(X) ans moboro X.

MycTb Bce children BHyTpeHHero y3na h Bxogar B closure. X KOHEYHOE MHOXECTBO ABAAETCSH Prem(r)
obbasneHHoro rule r ¢ head h. Ha HekoTopoit 06Leit KOHEYHOM uTepaumuM BCE premises ye

NPUCYTCTBYIOT; cneaytowas utepaums gobasnset h. CnegosatensHo, root exoant s 1 1s. o

_ 48 _



BEFOREWORD / RESEARCH - PHASE 3 - CFP-3 / GST-3

Seed-ancestry cnepacreue

Kaxkgoe BxoxaeHue root B least closure uMeeT XoTs 6bl OMH KOHEYHbIN MYTb NOAAEPXKKN K seed-code
s € S. Uukanyeckas ccbiika MOXKET HaxoAmMTbCs BHYTPU BblGpaHHOro record, HO HWM OfHa BETBb
NPUHSATOrO support tree He 3aKaHYMBAETCS LMKIOM: B aBCTPaKTHOM TeopeMe OHa 3aKaHuMBaeTcs S € S,

a B executable embedding sToT leaf npeactaBneH exact base_id.

3T0 CTPYKTypHas seed-ancestry, He ucTopuyeckas, pusmyeckas UM cMbic/ioBas ancestry.

6. MuHuManbHble root bases

6.1. Basis

KaHanpat B' C S HasbiBaeTcs root basis ans q, ecam

qe CIR(B ');
rae npaesuna R HeM3MeHHbI, a AOCTyMNHble seeds orpaHUYeHbl TOYHbIM MHOXecTBoM B'.
Basis MMHUMaIeH MO BKJIOYEHUIO, €CN

q € Clg(B'|
M 018 Kaxkaoro cobeteeHHoro B" S B ':

q & Cl,(B"].
CeMmeicTtBo Beex inclusion-minimal bases o6o03HavaeTcs Kak

Bmm(q)

Ecmq & CIR(S), 3TO CEMENCTBO NyCTO.

Teopema SG-BASIS
B, |q|=min{Leaves|D|: D— support tree ans1q}.

c

JloKasaTenbCTBO

Kaxpoe support tree c leaf-set L no SG-LFP-3 nokasbiBaet
q € ClR(L):
nostomy L — basis.

Ecau inclusion-minimal leaf-set L He 6b11 minimal basis, cywectsoBan 6b1 proper sub-basis B& L. SG-

LFP-3 nns seed-set B nano 6kl support tree c leaf-set L' € B & L. 310 NpoTMBOPEYUT MUHUMAJIBHOCTU
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L cpepu leaf-sets support trees. CnegoatensHo, Kaxkabin inclusion-minimal leaf-set sensetca minimal

basis.

O6paTHo, nyctb B — minimal basis. SG-LFP-3 ans seed-set B gaét support tree D ¢ Leaves(D)= LCB
.Ecm LEB,10q € ClR(L), 4TO NMPOTUBOPEYUT MUHUMabHOCTU B. Mostomy L= B. MuUHMMaNLHOCTb

basis coBnagaer c inclusion-minimal leaf-set. o

6.2. May- 1 must-seeds

Ecam Bm,-n(q] # 2, 3apa10TCs:

MaySeed|q|]= U B,

BeB,,lq

MustSeed|q)= () B.

B e B,,lq/

MaySeed Nnepeuncaset seeds, BCTpeyarolmecs xotsa 6bl B 04HOM MUHUMAabHOM basis; Mustseed — seeds,
BCTpeYaloLlmnecs B KaXK4oM MUHUMAaJIbHOM basis. MycToi MustSeed HE O3HAYaeT OTCYTCTBUE MOAAEPXKKU:

root MOXXeT UMeTb HECKOJIbKO aJIbTEPHATUBHbIX HEMNepeceKatoLWwmxcs bases.

3TN MHOXXeCTBa He U3MEPAT UCTUHHOCTb, BaXHOCTb MAU MPUYNHHYIO HEO6XOAMMOCTb BHe support-

contract.

6.3. MUHMManNbHbLIN pasMep

Ecnm Bm,-,,(q) # @, 3a02ETCA

Blq/= min |BJ.

Be€B,;lq

min |

Mpu nyctom ceMencTee B(CI) He onpegeneHo. B ocTanbHbIX CNy4asaX 3T0 MUHUMAJIbHAsA MOLLHOCTb seed-
basis B ,El,aHHOl‘;i 3alncun, a HEe KOJIn4eCTBO ¢M3MLIeCKMX NMPUYNH, CTeneHb yBEPEHHOCTU UIN BEJIMYUHA

CMbIC/a.

7. TouHOe 6a10KupoBaHue root

Myctb D CS — seeds, oTknto4yéHHble A0 noBTopHoro least closure. Root oTcyTcTBYEeT nocne

B6JIOKMPOBKM POBHO TOrAa, Korga Hu ogmH minimal basis He coxpaHucst LesIMKoM.

Teopema SG-HIT
qeCl,Si.|-VvBeB,,|q:BnD#s.
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JloKa3zaTenbCTBO
Ecam HekoTopbit B € Bmin(q) He nepecekaetr D, 1o B C S{, U MOHOTOHHOCTb [a€T root mocse

GIOKMPOBKMU.

O6paTtHo, ecn root ocTaétcsa nocne 610KMpoBKKU, SG-LFP-3 paét KoHeyHoe support tree c leaf-set
L C Si. B koHeuHoM L cywectsyer inclusion-minimal sub-basis B C L. Torga B € Bmin(q) MmBnD=g

, NpoTnBOpeymne ycnosuio hitting. o

Minimum hitting set cemelicTtBa Bmin(q) asnsetcs seed-blocking certificate. 310 He du3Myeckuin

intervention 1 He JoKa3aTeNbCTBO BHELLIHEN MPUYMHHOCTW.

8. Uuknbl B AND/OR-hypergraph

8.1. Dependency graph

Rule dependency graph G umeet sepwmHbl N v pebpo
p-h
ans Kaxgoro r € R, p € Prem|r|, h=Head|r|.
Lmkn B G nokasbisaer circular rule-reference. OH He aBnseTcs seed.

CnepcrBue SG-NOSEED

Ecam ans root g He cyliecTByeT KOHeYHoro support tree ¢ aMcTbsiMu B S, TO
qeuT;.
B wactHoCTM:

e q<-qbe3seed qHe pobaBnsert g;

a<-b, b<-a 6e3 seeds He J,0BABAAIOT a UU b;
® b<-{ac}, a<-b NPU HAMUYNK TONBKO seed c He 1,0BaBNSET a UK b;

e OBTOPEHMUE rule cKo/IbKO YroiHO pa3 He 3aMeHsEeT OTCyTCTBYoLLYIO seed-leaf.

8.2. Grounded cycle
Ecnu a sBnsieTcs seed, a npaBuna cogepykar a->b U b -> a, least closure cogepxut oba code. Support tree

ONs b 3aKaHUYMBaeTcs seed a; 06paTHOE NPaBUJIO He TpebyeTcs A5 ero KOHEYHOro OCHOBAHMS.

Ins AND-rule b <- {a,c} Hy>KHbl 06€e BeTBU. Hannuue seed a u cycle a <-> b He co3gaéT oTCyTCTBYOWMI seed

C.
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8.3. OR-anbTepHaTUBDI

MycTb ecTb rules
(8]~ q,{s:,85) - q.
Torpa root uMeeT MUHUMasbHble bases
(51),152,85).

Bbi6op ogHoro proof tree He yaanseT cyliecTtsoBaHue Apyroro. Provenance, KoTopoe ny6anKyeT TONbKO
CJly4anHO BbIGPaHHYO BETBb KaK €4MHCTBEHHO BO3MOXHYIO ancestry, HeNnoJIHo oTHocuTesibHO family-of-

supports audit.

9. CP-LFP-3 KaK unary 4acTHbI¥ cy4yan

Myctb V — KoHeyHoe MHoKecTBOo graph nodes, OIntro(s) — MHoXecTBo protected introductions B
node s, u 3adukcupyem origin-tagged atom o. [ins kaxgoro s € V co € OIntro(s] co3gaaum seed-

code b, ,urule
Prem={(b, |, Head=s,o0|.
Ins kaxkporo graph edge u — v co3gagmm unary claim-rule
{lu,0l} - [v,0],
10 ectb Prem={(u, 0|} u Head=|v 0. Torpa SG-LFP-3 gaér:
\v,0l€ uTs=13s € V|o € Olntro[s| A cymecrsyer finite support chain ot b, ,k(v,0l|

yto 3KBMBaneHTHo path-dpopmyne CP-LFP-3. AND/OR-hypergraph sBnsietcs KoHcepBaTUBHbIM

pacliMpeHneM unary provenance, a He 3aMeHoM origin tags.

10. Binding, event, cause, application, purpose n meaning

IOns kaxkporo protected sort MOXHO nocTpouTb OTAesNbHbIA code universe u rule-family nn6o
MCMOJIb30BaTb €AUHbIA TMNN3MpoBaHHbIA N. B oboux caydasx SG-LFP-3 yctaHaBiMBaeT TosbKO rule-

support.
MpuMepbl AonycTUMbIX record-popm:
[ formal:m,binding:b} - application:a;
[ sensor—record : s, criterion:c| — event—code:e;

{model : M ,intervention—code:i} — cause—code :k ;
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[goal: g,application:a} — purpose—evaluation: p.

Ecnu Takne npaeuna u seeds 3apernctpupoBaHsl, least closure Mmoyket cogepxxaTb head-code. U3 storo

He c/iefyer:

® 4TO binding:b COEAMHSAET 3aNUChb C pedhepeHToM;
® YTO cObObITME NMPOU3OLLIO;

® YTO MOoJAe/b SBASeTCS GPU3NYECKON NPUYMNHOM;
® YTO MPUMEHEHME COCTOAIOCh;

e yT0 goal KeM-N1Mbo NPUHAT UK ONpaBaaH;

® 41O purpose-code SBASETCS CMbIC/IOM;

e yTO Meaning-code uMeet BHelHUI referent.

SG-LFP-3 3anpewaet To/1bKO npoucxoxaeHne head-code 6e3 finite seed-support BHyTpu declared rule-

record. Mepexop, oT code K HasBaHHOMY OCTaéTcs oTAe/bHbIM target/bridge-koHTpakToM Phase 1-2.

11. Self-reference

3anmcb MOXKeT coaleprKaThb:

g: "g UCTUHHO"
rule: q <- q

Ecim q He sBnsieTcs protected seed n gpyrux rules K q HeT, least closure He cogep)uUT q. KaBblukK,

quotation-id u self-loop He aBnsoTCS seed.

Ecin KOHTpaKT Jo6aBnseT HybapHbI constructor ASSERT-q, OH HopManusyetcs B protected base RULE-
SEED:ASSERT-q U inference K g, Y KOTOPOro premise_claim_ids=[], @ required_base_ids=["RULE-SEED:ASSERT-q"]. Toraa q
BXoAMT B closure no 31oi sABHOM ccblike. OCHOBaAHUEM BHYTPU KOHTpPaKTa sIBASETCS 3arnucaHHbIi base-
constructor, a He camonoaTeepxxaeHue payload. CtaTtyc octaétcs popMasibHbIM code-status.

B3anMHble CTpOKM

a: "b nopgTtBepxpaet a"
b: "a noptBepxpaeT b"

He co3patoT support tree 6e3 seed-leaf. OHK MoryT BXxoauTb B nonleast fixed point; aTo pa36upaercs B

03_FIXED_POINT_SELECTION_RU.md.

12. Admission gates

SG-LFP-3 npuMeHMMa TOJIbKO ec/in:

53.N,S, R koHeuHbl U S € N; executable projection ncnonbsyet namespace-tagged B LI C;
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54.Ka)K,£l,b|l71 base_id, claim_id M inference_id YHUKANEH; Ka)K,EI,bIVI conclusion_id, premise_claim_ids U required_base_ids

pa3peLllaeTcs B CBoel COpToBOM TabauLe;

55.nocne Hopmanmsaumm Kaxpoe abstract ordinary rule umeer Henyctoe Prem(r); executable
checker tpebyet, 4uTObbl ANns Kaxkpgoro inference o6beANHEHUNE premise_claim_ids U required_base_ids
ObI10 HEMYCTO;

56.Kax bl nullary constructor @ — h 3apaHee HopmanusoBsaH B fresh protected base b, u ordinary
rule {br} — h; executable inference k conclusion SBHO CCblNaeTcs Ha 3TOT base_id 4epes

required_base_ids;

57.rules noNoOXUTENbHbI: premises MNPoBepsIOTCS ToAbKO Mo membership, 6e3 oTpuuaHus U
yaaneHus;

58.operator TouHO paBeH (SG) U MOHOTOHEH;

59.closure Bbl4MCIEHO OT 2;

60.support tree KoHe4YyHO 1 Kaxkabin internal node TouHo cooTBeTcTBYET rule-record;
61.leaves ansoTcs protected seeds, a He payload-cTpokamu;

62.n3meHeHue scheduler, initial state, oracle nnau policy He ckpbiTo oT base/readset.

Cnepnytouime KOHCTPYKLUMKM HaxoaaTcs BHe SG-LFP-3 6e3 HOBOro KOHTpaKra:

e negation-as-failure;

e rule g, 3aBUCALLMIA OT OTCYTCTBUSA q;

e priorities, weights n defeat 6e3 TouHom policy;

e ynaneHue yxe gobasneHHoro code;

e OeckoHeuHble proof trees;

e unrecorded external oracle;

e probabilistic rule firing 6e3 seed n schedule B readset.

IONs  HEMOHOTOHHbIX  KOHCTPYKUMUA  MPUMEHSIETC  OUTSIDE-SG-LFP-3-NONMONOTONE;  OCTaJlbHble
nepeync/ieHHble HapyLLeHUs He noay4datoT theorem-status 10 OTAENbHOIO KOHTpPaKTa. 9TO He O3HayaeT

JIOXKHOCTb APYrol CUCTEMBI.

13. HopmaTtuBHbIe CTaTyChbl

B 3toit  TabauMue  VALID-SUPPORT-GROUNDING-LFP M INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT ~ —
BEpXHEypOBHeEBble schema-statuses; NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE — 3J/IEMEHT reason_codes;

ocTafibHble cTpokn — protocol-level labels Teopem mn controls, He enum nons status checker.
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He yctaHaBnuBaet

VALID-SUPPORT-GROUNDING-LFP

FINITE-SUPPORT-TREE-FOUND

NO-SEED-NO-ROOT-IN-LFP

MINIMAL-ROOT-BASES-ENUMERATED

ROOT-SEED-CUT-VALID

GROUNDED-CYCLE-PROPAGATES

PAYLOAD-SUPPORT-SPOOF-REJECTED

status INCOMPATIBLE-SUPPORT-
GROUNDING-CONTRACT;
reason_codes coaepxuT
NULLARY_INFERENCE_REQUIRES_EXPL
ICIT_BASE

OUTSIDE-SG-LFP-3-NONMONOTONE

14. Ob6sa3aTe/ibHble KOHTPOU

Kaxkabii declared_minimal_supports
TOYHO paBeH BblYMCAEHHOM inclusion-
minimal antichain gns

COOTBETCTBYIOLErO claim; TeM caMbIM

grounded membership pasen U Ts

root umeer exact finite tree ¢ seed
leaves

support tree otcyTtcTByerT, root He
BXxoauT least closure

nepeyuncaeHsbl Bce inclusion-minimal
bases

disabling set hits every minimal basis

cycle nonyyaet head uepes finite seed
tree

TEKCT He MPUHAT KaK seed/rule

y inference ogHOBpeMeHHO NycTbl
premise_claim_ids u
required_base_ids

operator HeMOHOTOHEH

63.0auH seed. S={s/, root s: ogHOy310BOE tree.

WUCTUHHOCTb code

BHellHuI referent root

OTCYTCTBME HAa3BAHHOIO BHE 3anmncun

du3MYecKme nNpuUmHbI root

BHeLLHMI intervention

YTO LMK/ CO34a€ET seed

JIOXXHOCTb TEKCTA

oTpULLAHUE HYJIbapHbIX CUCTEM
BOOOLLE

verdict o gpyrom operator

64.AND. Rule {@,b} — g: Hanuuune TonbKo a He AaéT root; HaMuMe 06OMX JAET.

65.0R.Rules {a} - q,{b] - q: kaxaplit seed oTaeNbHO 06pasyeT basis.

66.Self-loop 6e3 seed. {q} — @: root oTcyTcTBYET.

67 .Mutual cycle 6e3 seed. a — b — a: o6a oTcyTCTBYIOT.

68.Grounded cycle. Seed a natoc mutual rules: o6a BxoasT closure.

69.Missing AND premise B cycle. Seed ¢, rules {a,c} - b, [b] - a: ab otcyTcTBY!IOT.

70.Tpum alternative bases. Checker nepeuncnset Bce, a He NepBblit HaNAEHHbIN proof.

71.MustSeed empty. [1a disjoint bases gatoT nycTtoe intersection, Ho root ocTaércsi noaaep>KaHHbIM.

72.Seed hitting set. Partial disabling octaBnsieT surviving basis; exact transversal ynanset root.
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73.Nullary normalization. Inference c nycTbiMM premise_claim_ids W required_base_ids OTBepraercs;

HOpMa/IM30BaHHbINM control co3aaéT base n ykasbiBaeT ero exact base_id B required_base_ids inference
K conclusion.

74.Payload spoof. CepuanmsoBaHHbIli rule B payload He MeHsieT closure.

75.Unknown id. Rule ¢ HeusBecTHOWM premise oTBepraetcs Ao closure.

76.Base identity. MoBTOp OfHOrO base_id CTPYKTYPHO OTBEPraercs; ABa PasHbIX base_id C OMHAKOBbIM

payload ocTatotcsa asyms base records.

15. TouHble panbcudpukaropsbl

SG-SUPPORT-FALSIFIER

Mpu coxpaHeHnn admission gates npeabsBIEHO OJHO U3 ABYX:

77.q € T g, Ho KoHeuHoro support tree ¢ leaves B S He cywiecTeyer;

78.koHeuHoe exact support tree ang g cyuwiectByert, Ho q & T,.

SG-BASIS-FALSIFIER

MpenbsBaeHO MHoOXecTBO B, koTopoe:

BKJIHOYEHO B OMy6/IMKOBaHHOE Bmin(q), HO He BbIBOAUT root 1Mb6o umMeeT proper sub-basis; unm

aBnsetcs inclusion-minimal root basis, Ho oTcyTcTBYET cpean minimal support-tree leaf-sets.

SG-HIT-FALSIFIER

Mocne seed deletion 6e3 nsmeHeHus rules:

disabling set nepecekaet kaxkapiit minimal basis, Ho root octaércs; 6o

HeKoTopbIn minimal basis nosHOCTbIO survives, HO root ucyesaet 13 least closure.

Yto He aBnserca panbcupuKaTtopom

empty-premise rule 6e3 Hopmanusaumu;
b6eckoHeyHas circular derivation;
nonmonotone rule;

apyron fixed-point policy;

CKpbITbIN oracle unu scheduler;

claim, yto code nMmeeT nAn He uMeeT BHeLLHUI referent.

ITU CNyYan MEHSIIOT KOHTPAKT WUJIM BbIXOAAT 32 ero 061acThb.
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16. MakcnmanbHaa popmMynnpoBka

B KoHeuHoU noso>xkumesibHoli AND/OR-3anucu rocne Hopmaausauuu nullary constructors, rae
Kaxxkgoe ordinary rule umeem Hernycmoe MHOXXecmBoO premises, root BXogum B HaUMeHbLLiee
3dMbIKAHUE POBHO MOrAd, KOrAa cyllecmByem KoHedyHoe support tree, Ka)kaasi BemBb KOMoporo
3dKAHYUBAemMcs 3dLULLIEHHbIM seed-BBeieHUeM. Bce MUHUMAJ/IbHbIe Crocobbl NoAaep>Kamb root
cosnaaarom c inclusion-minimal MHo>xecmBamu seed-nucmeeB; YMobbl yaaaumse root
OomkK/ito4eHUeM seeds, Heobxo4UMO U JOCMAMOYHO fepeceyb Kaxkablti makol basis. Llukauyeckue
rule-ccbliku Morym ydacmBoBamsb B 3anucu, Ho 6e3 KoHe4YHoU seed-BemBuU OHU He BHOCSIm root B

least closure.

JTa cTpoKa oTHocuTcsl K code membership. OHa He yTBepXXAaeT HaMume Uam oTCYTCTBUE Ha3BaHHOIO,

UCTUHHOCTbL MNMpaBw, d)VI3VI'~IECKYPO NMPUYNHHOCTb, NMPUMEHEHUE, UENTb B0 CMBbICA.
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FP-SEL-3 (FPS-3): BbI6GOP HEMOABUXXKHOM TOYKMN U KPYTrOBOI OCTaTOK

0. HopMaTuBHbI# cTaTyC

FP-SEL-3 — HOPMaTUBHbIN naeHTUduKaTop. Frs-3 — KopoTKui alias: Fixed-Point Selection.

CP-LFP-3 n SG-LFP-3 u1Cnonb3ytoT HaMMEHbLUYH HenoABMMXHYK TO4YkKy. OAHako OoAHO W TO XKe
NMONOXUTENLHOE LIMKJIMYECKOE YpaBHEHME MOXET MMeTb Heckosibko fixed points. 3ToT ¢ain ToyHO

oTAenseT TpU Bonpoca:

79.kakune code BxoadT B least fixed point;
80.KaKuMe JonosaHuUTeNbHbIE code MOryT NoaaepKnBaThcs TONbKO Kpyroon fixed-point assignment;
81.kaKas 3anucb BbibupaeT oauH fixed point cpean HECKOIbKMX.

CnoBa least, greatest, stable, supported, true U selected ABAAOTCA MMeHamMu formal policies/statuses. OHM He

CO3[at0T UCTUHHOCTb, pedepeHT, cobbITUE, MPUUNHY, MPUMEHEHWE, LLIEIb UAW CMbICI.

Ino6anbHbIi status fence gns Bcero ¢anna: 3gecb HeT oTaesbHOro executable FP-SEL verdict schema.
Bce labels atoro daina — BKOYas LEAST-FIXED-POINT-FROM-BOTTOM, GREATEST-FIXED-POINT-FROM-TOP, UNIQUE-
SUPPORT-GROUNDED-FIXED-POINT, UNSUPPORTED-NONLEAST-FIXED-POINT, CIRCULAR-RESIDUE-LOCALIZED, FIXED-POINT-POLICY-
SUPPLIED,  POLICY-SENSITIVE-CODE, ~ PAYLOAD-POLICY-SPOOF-REJECTED, ~ OUTSIDE-FP-SEL-3-NONMONOTONE M READSET-
INCOMPLETE — saBAsitoTcsi protocol-level labels, a He enum BepxHeypoOBHEBOIO MoJis status ABYX executable
CP/SG verdict schemas, K KOTOpbIM OTCbIIaeT 3TOT ¢ain. TouyHble enums 3TUX ABYX schemas mmetrot

TOJIbKO:
L] CYC"C provenance: VALID-CYCLIC-PROVENANCE-LFP, INVALID-CYCLIC-PROVENANCE, INCOMPATIBLE-CYCLIC-
PROVENANCE-CONTRACT, CYCLIC-PROVENANCE-INVARIANT-AUDIT-PASS, CYCLIC-PROVENANCE-INVARIANT-AUDIT-FAIL;

e support grounding: VALID-SUPPORT-GROUNDING-LFP,  INVALID-SUPPORT-GROUNDING, INCOMPATIBLE-SUPPORT-
GROUNDING-CONTRACT, SUPPORT-GROUNDING-INVARIANT-AUDIT-PASS, SUPPORT-GROUNDING-INVARIANT-AUDIT-FAIL.

Mx oTaenbHoe rnose semantic_status OCTaEéTCs NOT-MACHINE-VERIFIED. B 4aCTHOCTM, READSET-INCOMPLETE HUXKE —

protocol diagnosis HenosiHOM NpoeKL MK, He BblAyMaHHbIN runtime status.
1. Ba30BbIN NONOXKUTE/IbHbIA KOHTPAKT
Mcnonb3syetcsa support-contract SG-LFP-3:

e KOHeYHbI abstract code universe N;

e 3auwMuwéHHble seeds S C N;

KOHEYHOE MHOXECTBO MOJIOXKUTENbHbIX rules R;

Kaxkgoe abstract ordinary rule umeet Henyctoe Prem (r);
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e executable bases/claims BknagpiBatotca B NN C pasHbIMM nhamespace-Teramu; HyJibapHble
constructors 3apaHee HopManu3oBaHbl B protected bases, sBHO nepeunciieHHble B required_base_ids

inference Kk conclusion;
e orneparop

T, X|=S U {Head|r|:r € R,Prem|r|C X}.
OnepaTtop MOHOTOHEH Ha KOHeuHo pewétke 2.
MHoOXecTBO ero HENOABWMXHbIX TOYEK:
Fix|Tg|=(X € N:T4[X|=X].
HanmeHbluas 1 Hanboblias HEMOABUKHbIE TOUKM 0603HaYatOTCS
uls,vTs.

B koHeyHoM powerset-domain oHm cywectsytot. 1 T s Bblumcnsertcs utepaumein ot 2; v T ¢ — utepaumen

ot N BHu3:

L’=e,L"'=T4L"

U'=N, U =T U").

Ona  moHotonHoro T'g nepsas nocnepoBatenbHOCTL  BO3pacTaer, BTopas y6biBaeT, U obe
CTaBbUIN3MPYIOTCS.

least M greatest OTHOCATCA K subset-order code-sets. OHM He 03HA4alOT «HaMMEHEE WCTUHHOE» U
«HanboJsiee UCTUHHOE ».

2. NuTtepBan fixed points

Teopema FP-INTERVAL

Ins kaxgoro X € FiX(TS):

uTs S X CvTg.

Kpowme Toro,

pTe= N X,

X € Fix|Ty)

vTs= U X.

X € Fix(T
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JloKa3zaTenbCTBO

Mo onpepenenuto least fixed point BkatoyeHa B nobyto fixed point, a greatest fixed point Bkatoyaet
nobyto fixed point. Mockonbky T cama npuHagnexut Fix(TS), intersection Bcex fixed points He
MoxeT cogepxatb element BHe T, u ogHospemenHo cogeput T g Moatomy intersection paseH

U T 5. NBONCTBEHHBIN apryMeHT Aaét unionn VI, o

Policy-sensitive region

Onpepensertcs
AlTg|=vTiTs.
Torpa:

e code us 1T 4 BxoamnT BO BCe fixed points;
e code BHe VT He BxoauT HM B oaHy fixed point;

e Kaxabl code us A(TS) BxoauT B greatest fixed point u otcytcTByeT B least fixed point, nostomy

ero membership 3aBucut ot fixed-point policy Kak MUHUMYM MeXAay 3TUMKU ABYMSsI AOMYCTUMbIMU
choices.

Policy-sensitive O3HayaeT pasaunyme code membership mexay formal selections. OHo He o3HauyaeT
HeonpeaenéHHOCTb MUpa.
3. Support-grounded fixed point

3.1. OnpepeneHue
Fixed point X € Fix(Ts) Ha3bIBaeTCs support-grounded, €CAM ANs Kaxaoro q € X cyllecTByeT KOHEYHoe

support tree SG-LFP-3 c root ¢, exact rule-id Bo BHyTpeHHUX y3nax u protected seed leaves us S.

310 onpeaeneHne Tpebyer otaenbHoro finite tree ans kKaxgoro membership. CamMo paBeHCTBO

X=T; (X ) HeA0CTaTOYHO: OHO JOMYCKAET KPYroBYHO MOAAEPKKY.

Teopema FP-SEL-3: eauHcTBEHHOCTb support-grounded fixed point

X e Fix(Ts) A X support-grounded <= X=pT;.

JoKasaTtenbCcTBo

Mycte X — support-grounded fixed point. Ons kaxgoro g € X cyuwectsyer finite support tree. Mo SG-
LFP-3:

qe uTq.
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CneposatensHo, X € puT . Mockonbky X ssnsetca fixed point, leastness gaér obpatHoe BKOYEHME

puTs € X Nostomy X=pTy.

O6paTHO, SG-LFP-3 paér finite support tree ana kaxgoro q € T, a T asnsetca fixed point.

CnepoBatenbHO, OHa support-grounded. o

NTakK, NpaBuoO least HE MPOCTO BbI6MpaeT MWHMUMaJIbHOE MHOXXECTBO: OHO BbI6Mp38T €ANHCTBEHHYHO

fixed point, rae KaXkablit NpUHATLIA code MMeeT KoHeYHYto seed-onopy No 06bsBAEHHbIM rules.
370 yc/loBHas XapaKTepucTMKa BHYTpU support-contract. OHa He aenaeT seeds BHELIHMMW OCHOBaHUSAMM

M He aenaet root MICTUHHbBIM.

4. Unsupported circular residue

Myctb X € Fix (TS). Ero nonleast residue:
Res|X|=X(T,.

Teopema FP-RESIDUE

Ecim Res[X)#z,To:

82.HnoanH q € Res(X] He nmeer finite support tree c seed leaves;

83.p1a Kaxgoro q, € Res(X] cyuiectByeT rule 'y ¢ head q,, premises B X u xoTs 6bl 0gHOI premise
q, € Res|X|;

84.noBToOpsAsa BbI6OP Takol residue-premise, B KoHeyHoM N nosnyvyaem directed dependency cycle,

NOMIHOCTbIO NieXXalwuii B Res (X), n directed path ot atoro cycle k q,,.

JloKa3zaTenbCcTBO

MyHkT 1 cnepyet ns SG-LFP-3: finite support tree nomectnio 6b1 g B H T,

Ins nyHKTa 2 BbinonHseTca q, € S, uHave q, € U T . MockonbKy XZTS(X), cywiectByeT rule 'y ¢ head
goun Prem(ro) C X. Ecnm 6bI Bce premises nexxann B [ I's, closure property least fixed point go6asmno

6b1 gy B 1 T . Mo3aTOMYy XOTA 6bI OAHA premise g, nexuT B residue.

AprymeHT nostopsieTcs Ans G,,q,,.... Bce BbiGpaHHble code MpUHAANEXaT KOHEeYHOMY Res(X),

MO3TOMY HeKoTopblii code noBTopuTcs. [lns Kaxaoro wara uMmeetcs dependency edge
qi+1— q;-

MoBTOpsAtoWwMiics yyacTtok obpa3syeT directed cycle. MNpepawecTBytowas KoHeYHas Lenovka gaét path ot

cyclek g,. ©
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TouyHas uHTepnpeTtauus residue
Unsupported O3Ha4yaeT: OTCYTCTBYET KOHEYHOE AEPEBO, BCE BETBM KOTOPOro 3akKaH4YMBalOTCA protected

seeds. 3To He 0b6s13aTe/IbHO O3HAYaeT NOJIHOE OTCYTCTBME seeds B npaBuaax residue.
Hanpumep:

S:{S},{q,S} -dq.

MHoxecTBa {s} 7] [s,q} apnstotcs fixed points. Bropas fixed point ncnonbsyet seed s, Ho membership
g BCé paBHO TpebyeT ceba camMoro n He UMeeT KOHe4yHoro support tree. Residue [q} aBnasetcs circular,

X0T4 rule Takxe ymTaert seed.

[MosToMy TO4YHasA d)opMyna — unsupported circular residue, a He 663YCﬂOBHaFI CTPOKa «HUKaKUX seeds Hurae

HET».
5. MMHMManbHblE NPUMeEPHI
5.1. Self-loop
N={q},5=2,R={{q} - q].
Torpa
uT=2,vT ={q].

O6e set sBnstotca fixed points. least oTBepraet seed-ungrounded membership; greatest NpuUHUMaeT

circular membership. CTpoKa g He cTana UCTUHHOM HK1 B 04HOM caydae: nsmenuncst formal policy-status.

5.2. Mutual cycle

a«—b,b«—a,S:Z.

Least fixed point nycTa; {a,b} — nonleast fixed point. Kayxapin code nogaep>xmBaetcs Apyrum, HO

KOHeuHoro seed tree HerT.

5.3. Grounded cycle
Ecm a € S, least fixed point copgepxut a,b. 3peck support tree ana b umeert seed leaf a. Cycle

nepeHocuT BBeAEHHbIN code 1 He siBnseTcs ero seed.

5.4. Multiple alternatives
Ecnu root umeet oauH finite seed-rule u oguH circular rule, root yxxe BxoauT least fixed point no seed-
rule. Hannuume gonoanutenbHou circular BeTBun He aenaet membership policy-sensitive. Checker nonxeH

UCKaTb Ha/nume xoTs 6bl ogHoro finite support tree, a He 3anpelaTb Nt060€e yrnoMuHaHue cycle.
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6. Bbi6op fixed point kKak Bxopg,

6.1. Policy record

Fixed-point policy y o653aHa dukcupoBaTh:

® policy_id;

® operator_id;

e initial state;

e HarnpasJsieHue utepaumm (bottom-up, top-down UM UHOE);

e synchronous/asynchronous schedule;

e rule priority u tie-breaker, ecnv ucnonb3syrorcs;

e stopping criterion;

e random seed nm6o noaHbIN randomized-kernel contract;
® MOpsAAOK cepManmsaumm pesynbraTa.

[na ctaHpgaptHol least policy:
policy id: LEAST-FROM-BOTTOM

initial state: EMPTY
update: MONOTONE-SYNCHRONOUS

Lns greatest policy:

policy id: GREATEST-FROM-TOP
initial state: FULL-CODE-UNIVERSE
update: MONOTONE-SYNCHRONOUS

Nms policy He 3ameHsieT algorithm fields. Checker noBTopHO BblumcaseT selection.

6.2. Selection function

MycTb
Sel[N,S,R, x| € Fix|T|
— ToTanbHas selection procedure gns npuHAThIX policy records.

MonHas base-npoekums p ob6s3aHa BKAOYATb ¥ /MO0 OAHO3HA4YHO GUKcMpoBaTb eé yepe3 exact
contract hash. Ecnmn ape executions uMetot ogmHakosble N , S, R, Ho pasHble policies 1 pasHble outputs,

policy sBnsetcs pasamyarowium input.

Teopema FP-POLICY

MycTb ABa AoNyCcTUMbIX MHAeKca K, K, uMetoT ogmHakoBblii policy-free core

polk|=N,S,R],
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xlko|# x|k,|,Sel[N,S,R, x k|| Sel[N,S,R, x[k,.

Torpa selected fixed point He aBnsetcs dyHKumen ogHoro P,. OHa daKTopu3yeTcs TONbKO 4vepes

paclMpeHHbIN input

p*[k|=(polkl, x[K]].

JloKa3zaTenbCcTBO
OpHa GyHKUMA OLHOrO 3HayYeHus P, uMeeT ogmH output. [1Ba 06s3aTesIbHbIX pas/iMyHbIX outputs Ha

O[HOM W TOM Xe apryMeHTe HeBO3MOXHbI. [locsie fobasneHus Y apryMeHTbl pasnunyatotcs. 31o RBI-1

onsa fixed-point selection. =

no6anbHO 3aduKcMpoBaHHas policy Takke aensetca Yyactbio formal contract, paxke ecnm eé cTpoka He

MoBTOPAETCS B KaXKA0M instance. OHa He BO3HMKAET 13 cycle; oHa 3a4aéT uteHue cycle.

6.3. Policy, cnoco6Has Bbi6paTb nonleast fixed point
Greatest, coinductive, stable nan unHas policy He 06bsABAsSETCA «NOXHOM» TOJIKO MOTOMY, YTO €é

onuncaHue otamyaetcs ot least. MycTb pakTMYecKn BbibpaH
X,=Sel|N,S,R, /.

Protocol label FIXED-POINT-POLICY-SUPPLIED OTMeYaeT Haiuume noaHoro x. Label UNSUPPORTED-NONLEAST-FIXED-

POINT LOMYCTUM TOJIbKO NMpu
X, Ts#7a,

TO ecTb And ¢aKTU4YecKu BbIOpPaAHHOIo XX¢MTS. OJHOroO WMMEHW greatest, coinductive MWW stable
HepoctatouHo: ecm VT =T, greatest-policy Bbi6upaet Ty ke least fixed point u unsupported label

HE NMPpUMEHAETCA.

FIXED-POINT-POLICY-SUPPLIED
UNSUPPORTED -NONLEAST-FIXED-POINT # only if selected X chi \ mu(T_S) is nonempty

Contract, koTopblii pakTMUYeCKM BbibUpaeT nonleast residue, MOXeT LeneHanpaBJAeHHO cyMTaTh circular
support goctato4yHbiM. HO OH He BNpaBe OJHOBPEMEHHO 3asB/IsATh FINITE-SUPPORT-TREE-FOUND A5 residue

6e3 support tree.

7. Target selection nocne fixed point

MycTb target-coordinate Q: K - Y ¢ukcuposaHa He3aBucMMo, a evaluator untaet
V|k|=[N,S,R,x,Sel(N,S,R, x|
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Ecam V(k0)=V(k1), HO Q(ko)?fQ(kl), TOYHbIN export HeBosMoxeH. [na relation-valued target c
acceptable sets A(k)?fz zero-error export cyuiectsyet Ha view-fiber poBHO npu HenyctomM nosHOM

nepeceyeHnn:

N Alklze.

k:Vik|=v

Fixed-point policy MoeT pasgenuntb cases TOJIbKO €C/IM OHa AEeMCTBUTE/IbHO Pa3/INYaEeTCs U BXOAMUT B

readset. NIMs least, greatest MJIN stable He BbIOMPaeT BHelWHUI referent.
2TO NpMMeHseTca oTAeNbHO K code-coordinates:

o referent assignment;

e event classification;

e causal-model answer;

e application binding;

e goal/purpose choice;

e meaning/justification relation.

Daxke nosiHbii fixed point sensetca record-view. Ecam target pasnmnyaeTtcss npy oAMHAKOBOM view,

NMOBTOPHAasA LIMPKYAALMS TOTO XKe View He J06aBaseT KaHaJl.

8. Self-reference u quotation

8.1. CamoyTBEpXKaeHHUE

MycTtb payload y3na g paBeH cTpoke:

"Q MCTUHHO"
a rule-record cogepxut {q} — (. be3s protected seed least fixed point He cogepxuT q. Greatest fixed

point MoXeT cofiepxKaTb (, Ho source membership — policy greatest, a He referent cTPOKK uctunro.

8.2. BsauMHoOe noaTBeEpXKaeHue
[Ba code MoryT ccbinatbecs Apyr Ha Apyra u obpasosatb nonleast fixed point. FP-RESIDUE nokanusyet
KPYroByto YyacTb. Yncno nostopeHuit, anmnnHa payload u Haanume quotation marks He co3pgatot finite seed

tree.

8.3. Self-interpreter

Interpreter, KoToOpbI YnTaeT coBCTBEHHbIN source-code, aobaensetca kak nodes/rules/readset. Ecan
ero execution HaunHaeTca 13 exact seed state u least closure, kaxabin output-code nmeer finite support
tree. Ecnm execution 3aBucut ot clock, scheduler, memory image, input stream unu oracle, 3t1 3anucu

BXOASAT B p. CaMO YTeHUe CBOErO TEKCTA HE CO3/aET HEMpPOUnUTaHHbIN target.
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8.4. 3101 dann
CTpoKa FP-SEL-3 BHYTpM 3TOro carrier He BblbupaeT reading policy ans uutatens. BblGpaHHbIN 34€eChb
formal contract 3agaét oanH read-as relation; oH He ycTaHaBAMBaEeT cBOM BHelUHWUN referent, npuoputer

NN NCTUHHOCTb MUpa.

9. Feedback, controller u pakera

Feedback graph moxet cogepxatb cycle

controller -> actuator-code -> sensor-record -> controller

CP-LFP-3/SG-LFP-3 He yTBepxaatoT, uto ¢pumsmyeckoro feedback HeT. OHM TpebytoT nepeuncanTb record-

introductions:

e formal rule/state;
e symbol-to-signal binding;
e actuator interface;
e sensor transcript;
e event criterion;
e goal/setpoint;
o fixed-point/update policy.
Ecnu sensor-record BxoauT Kak seed, cycle MoxkeT nepeHocuTb ero. Ecamn goal-code BxoamTt Kak seed,

controller MoXeT BblUMCAATL MOCAEACTBUSA OTHOCUTENIbHO Hero. Ecan mx Her, self-loop He cospaér

cooTBeTCcTBYIOWMIM protected code B least closure.

Ja)ke ecniv cTpoKa rocket flew YCTyMJ/ieHa Kak accepted event-code, 13 Heé He cneayeT purpose-code. [1ge
exact completion records moryT umetb ogmnHakoBsbie formal, controller, sensor n event views, Ho pa3Hble
disjoint purpose acceptable sets. Torga purpose-selector otcytcTByeT go goal/purpose channel. Flight-

code n goal-code aBnstoTCcsa pasHbiMu coordinates.

Physical coupling, ecnm oHo npuHMMaeTcs, sBaseTcs aobasneHHbIM implementation-channel. HazsaHune

edge actuator He SABNSIETCS ABMXKEHUMEM, a provenance-edge He aBaseTcs GU3INYECKOM NPUUNHON.

10. Admission gates

FP-SEL-3 npuHMMaeT instance TONbKO ec/un:

85.powerset-domain KoHeuveH;
86.T s TouHO 33aH M MOHOTOHEH;
87.an8 kKaxporo inference ob6beguMHEHUE premise_claim_ids W required_base_ids Henycto; nullary

constructors HopmMann3oBaHbl B bases ¢ ABHOM required_base_ids-CCbIJIKOM;
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88.least Bbluncnsercs ot 2, greatest — ot exact N;

89.fixed-point equality nepecuntbiBaetcs;

90.support trees nposepsatoTca no SG-LFP-3;

91.policy record nosiHbIN 1 BXOAUT B readset;

PHASE 3 - CFP-3 / GST-3

92.scheduler, initial state, tie-breaker, randomness u oracle-output He ckpbITbl;

93.payload He co3paér seed, rule uam policy;

94 .target/acceptable sets 3agaHbl go output audit.

Nonmonotone recursion MoxeT He uMeThb fixed point, umeTtb oscillation unu 3aBuceTb ot evaluation

order. OHa nosayyaet

OUTSIDE-FP-SEL-3-NONMONOTONE

[10 MPeabABAEHNA A PYroro TOHHOro KOHTPaKTa. 3To He oTpuuaTe ibHbIi verdict o nonmonotone system.

Infinite graph, infinite regress u transfinite iteration Takke Haxoasatcsa BHe finite checker. TekcToBas

obuwas fixed-point Teopus He NEPEHOCUT MaLUMHHBIA CTaTyC Ha HenpeabsBAEHHbIN GEeCKOHEYHbIN

carrier.

11. HopMaTtuBHbIe CTaTyCbl

Status fence 13 80 geicTByeT Ha BClo TabamLy: Kaxaas CTpoka Hmxke — protocol-level label, He schema

enum 1 He MaluHHbIN verdict. READSET-INCOMPLETE M3 §12 MMeET TOT e YPOBEHb.

Cratyc

To4yHoe ycnoBue

He yctaHaBnuBaet

LEAST-FIXED-POINT-FROM-BOTTOM

GREATEST-FIXED-POINT-FROM-TOP

UNIQUE-SUPPORT-GROUNDED-FIXED-
POINT

UNSUPPORTED-NONLEAST-FIXED-
POINT

CIRCULAR-RESIDUE-LOCALIZED

FIXED-POINT-POLICY-SUPPLIED

POLICY-SENSITIVE-CODE

PAYLOAD-POLICY-SPOOF-REJECTED

bottom iteration ctabunnsmposanace B

pT

top iteration ctabunnsumposanach B

vT
FP-SEL-3 BbInosIHEHA

daKTUYECKM BbIBpaHHbIN
X, Ts#7o

residue dependency cycle npeabssneH
MOJHBINA ¥ BXOAWT B base/readset
code exopnte VI g6 T'g

ums policy B payload He nsmenunno
selection
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Cratyc TouHoe ycioBue He ycTaHaBuBaet

OUTSIDE-FP-SEL-3-NONMONOTONE Ts HEMOHOTOHEH verdict o gpyroi semantics

12. O6s3aTesibHblE KOHTPOIU
95.Unique acyclic fixed point. Least = greatest; policy-sensitive region nycra.
96.Empty self-loop. Least nycta, greatest cogep»xut loop-code.
97.Mutual seedless claim-cycle. Least nycTa, nonleast set nokannsosaH Kak residue.
98.Grounded cycle. Seed genaet code yneHoMm least; oH 6osbLue He policy-sensitive.
99.Seed plus self-dependence. Rule g [q, S }: nonleast q octaércs unsupported.

100. Alternative finite proof. Circular rule npucytcTByeT, HO oTaesnbHbii seed-rule BBoguT root B
least.

101. Bottom replay. Jlio6oi1 nopsaokK, 3asBaeHHbIN exact synchronous policy, nostopserT least bytes.
102. Top replay. Greatest nostopsietcs u3 exact full universe.

103. Policy pair. OguH core, least 1 greatest, pa3Hble outputs; difference attributed to .

104. Policy-invariant code. Code B least npucyTtctByeT npu o6eunx policies.

105. Absent-from-greatest code. Code otcytcTBYeT npu ntoboi fixed-point choice.

106. Payload spoof. CTpoKa policy: greatest B payload He MeHsieT contract policy.

107. Hidden schedule. PasHbie outputs npu HeyutéHHOM scheduler noay4atoT READSET-INCOMPLETE, @ He
theorem-status.

108. Target conflict after same selection. Fixed point oanHakos, disjoint targets pasnunyHbi: export
OTBepraercsl.

109. Target overlap. O6wmit acceptable code npuHumaetcs, ecam nonHoe fiber-intersection Henycro.

13. TouHble panbcudpukaropsbl

FP-GROUNDING-FALSIFIER

Mpu coxpaHeHnn SG-LFP-3 admission gates npeabsiBaeHo ogHO U3 ABYX:
110. fixed point X # u T, Ho kaxapiit ¢ € X umeer finite support tree c seed leaves;
111. u T 5 copeput code 6e3 finite support tree.

FP-RESIDUE-FALSIFIER
Cyutecteyet nonempty X (T, Ho ans HekoToporo residue-code backward choice no peanbHo firing
rules He MOXXeT NPOAO/MKUTLCA K residue-premise 1 He gocturaet dependency cycle — nNpu KOHEYHOM

N, nonoxutenbHblix rules n exact fixed-point equality.
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FP-POLICY-FALSIFIER

[Ba cases mMMeloT oAuHaKoBblli policy-free core u pasHble obssatenbHble policy-selected outputs,

OHAKO OJHa TOTaJibHaA d)yHKLI,MSI TOJZIbKO 3TOro core Bblp,aéT npaanbelﬁ pa3HbIVI output gna Kaxxgoro

case.

FP-INTERVAL-FALSIFIER

MNpenbseneHa exact fixed point, He copeprkalas least fixed point 1Mbo He coaepxkawascs B greatest

fixed point, npu 0gHOM 1 TOM ke MOHOTOHHOM operator.

UYto cHMMaeT NpeAnocbI/IKK, HO He ONpoBepraeT TeopeMbl

nonmonotone rule;

HenosHbIM code universe ans greatest iteration;
CKpbITbIN initial state;

changing rules Bo Bpems iteration;

unrecorded schedule/oracle/random seed;
infinite carrier;

post hoc target;

yTBEpXAeHue, 4to nonleast code uMeet BHelHMiM referent.

14. MaKkcnMmanbHaa GopmMyanpoBka

Mocne Hopmanuzauuu nullary constructors, B KOHe4HOM Mosio>KumesibHoM rule-record ¢
HenycmbIMu premises y ordinary rules, HaumMeHbLLAs HEMOABUXKHAS MOYKA SBAsSiemcsl
eauHcmBeHHol fixed point, rae ka>kabiti NpuHAMBbIU code uMeem KoHe4vHoe support tree go
3aLULLEHHbIX seeds. Bcakas gononHumensHas membership nonleast fixed point cogep>xkum
HernoaAep>KaHHbIU KpyroBoli 0Cmamok: KOHe4YHAst 0bpamHas mpaccupoBka rules gocmuraem
dependency cycle, He cBogumoro K finite seed tree. Bbibop least, greatest, stable unu UHoU fixed point
aBasemcs 3anucaHHoU policy u pasauyarowum input. NoemopeHue, self-reference u feedback
Morym rniepeHocumsb UGO LUPKYUPOBAMb Yy>Ke BBeJEéHHble codes; OHU He BbIbuparom

Henpo4YumadHelil referent, event, cause, application, purpose uau meaning.

He 3asBnsetcs, uyto least policy o6s3aHa MCNo/sib30BaThCs BCAKOW CUCTEMOM. 3asBASIETCS TOYHas

pa3BuWJIKa:

least — eAMHCTBEHHas finite-seed-grounded fixed point;

dakTnyeckmn selected XX¢/JT5 — policy-supplied fixed point c circular residue; greatest-policy

npu vI¢=pT ctona He oTHOCKTCS;

BHeLIHWI target — oTaenbHas coordinate, He cosgaBaemas nMeHeM policy nam code.
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CAMOJAOKASATEJIbCTBO HE ABNIAETCA NICTOYHUKOM

CaMOCCbIﬂKa, B3aMMHaA NMpPoOBEpPKa, MaTeéMaTU4eCKoe YTeHue, paketa 1 BOMNMpocC sauem
Phase 3 - npuMeHeHMe 4 - TexHuyecKaa Bepcua 3.0.0 - 28 aerycta 2026

Kupunn LLle6etoB - beforeword / research

3anuck MoXkem BepHymbCs K cebe.

BosBpalleHue He sB/isemcs BBegeHueM cmamyca.

AHHOTaUUA

Jtot dpann npumeHsiet CP-LFP-3, SG-LFP-3 u FP-SEL-3 Kk Hambonee CuibHbIM BO3PaXXEHMUSIM MPOTUB
rpaHuupl 3anmcun. MpuHnMatoTcs camopedepeHTHble dopmybl, self-hosting, B3anMHas nposepka, proof-
carrying records, recursive semantics, feedback control u MakcuManbHO ychellHoe TexHU4Yeckoe
npumMeHeHue. MNpUHMMaETCa gaxe MoJHas YCTYMNKa: pakeTa CyLLecTBYeT, pacyéT KOpPpPEeKTeH, pacyér

Mcnosb3oBaH, controller cpaboTan, TpaeKTopus coBnasia ¢ pac4€ToM M paKeTa NeTuUT.

YcTynka He cMewmBaeT pasHble record-relations. CTpoka O cOGCTBEHHONM [oOKasaHHOCTWU, pebpo
B3auMHoro gosepus, proof-checker output, telemetry-code, event-code, causal-link-code n goal-code
yutatotca pasamndHbiMu declared relations; ux inputs He o6s3aHbl BbITh HenepeceKatowmmmncs. B least
cyclic provenance kaxabiii protected atom nmMbo nmeet origin-tagged introduction 1 KoHeYHbIl NyTh,
nnbo otcytereyet. Ona kaxporo q € HT ¢ cywectsyer koHeuHoe seed-grounded support tree. Ecim
KOHKpeTHas nonleast nnbo coinductive fixed point BbibpaHa, NpuHsATa UM Mcnoab3oBaHa ans verdict,
cooTBeTcTBYIOLas fixed-point policy BxoguT B nonHbIM readset. OpHo cyuwectBoBaHne HeckobKux fixed

points eLLé He 03HaYaeT, YTo Kakas-1mbo nonleast policy 6bis1a BbiGpaHa.

Mo3ToMy camMo/0Ka3aTe/IbCTBO He OTBepraeTcs Kak ¢opMasibHasi KOHCTPYKLUMs. B3avMHasi npoBepKka He
o6baBaseTcs 6ecrnonesHoi. TEXHUYECKMI ycrex He oTpuuaetcs. YcTaHaB/AMBaeTcs 6oJsiee TouyHas
rpaHuLa: 3aMKHYTas 3anucb NepPeHOCUT BBEAEHHbIE CTaTyCbl MO CBOMM MNpaBWiaM, HO He CTaHOBMUTCA
He3aBMCMMbIM UCTOYHMKOM truth-, referent-, event-, cause-, goal- nan meaning-status Tonbko notomy,

YTO BEPHYACh K cebe.

0. CHayana npeabaBAEHbI CTPOKU

4 poka3an cebs

Mbl MPOBEPUNM OpPYr Apyra
3TO MaTeMaTuKa

3TO WUCTUHHO
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pakeTa nonetena
pacyéTt cpabotan
Mbl 3HAaeM 3a4eM
B 3TOM €CTb CMbICH

CHayafna 3TO BOCEMb TOYHBIX CTPOK. VX rpaMmatmyeckass ¢popMa He cO3[aéT roBopslLero, rpynmny

NpoBEPSIOLLNX, MaTEMATUYECKNI OOBEKT, UCTUHY, PaKeTY, COObITUE, LieNb UM CMbICA.

Jaxke ¢pasa cHauana ato ctpoku SABASETCS CTPOKOM HacTosuero ¢anna. E€ TexHuueckui status nosensercs

TOJIbKO BHYTPU 0ObsiBNeHHoro reading contract. Hukakoi sentence-code He nony4yaer UCKAKOYEHUE U3

TOW rpaHuLiIbl, KOTOPYH MPUMEHSET K ApyruM sentence-codes.

B manbHenweM A0MNyCcKakoTCs AONOJHUTENbHbIE records:

graph-record;
parser-record;
rule-record;
proof-record;
checker-record;
binding-record;
sensor-record;
event-record;
causal-model-record;
goal-record;

fixed-point-policy-record.

Nx Hannune MoyKeT M3MeHATb 06bsIB/IEHHBIN BbiBOA. OHO He NpeBpallaeT uMs record B HasBaHHOE.

1. OTHOLWEHUSA, KOTOpPblEe He/lb3S CK/IeUBaTb

[Ons application puKcMpytoTcs oTAENbHbBIE OTHOLLEHUS:

OTHOoweHue YTO OHO yCTaHaB/AMBAET B KOHTPaKTe

Yero oHO He yCTaHaB/MBaET caMoO

ContainsR(x, a)
ae Intror(v)

's,7,a] € P¥

code @ BxoauT B record X no exact

procedure R

y3en V 3almuéHHO BBOAMT atom

copta T

origin-tagged atom HaxoauTcs B least
provenance ysna v
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OTHoOLLEeHMe Y10 OHO yCTaHaBAMBAET B KOHTPaKTe Yero oHO He ycTaHaB/MBaeT caMoO

checker-contract C npuHumaet proof-

Checks..|p, q)

. 6€e3yC/I0BHYH UCTUHHOCTb q
code p ansi claim-code q

binding-contract B npuHumaet

RefersB(a B XJ npegbasneHue X sHe B

reference-code (a s x)

protocol P npuceameaert event-code @~ du3mnueckoe cobbiTne BHe record-

Occurs,|e )
P( ] occurrence-status relation P

model/procedure M npuHumaet

CausesM(x , e) npuynHHOCTb BHe M

causal-link-code

normative contract N npuHumaet
EndorsesN(g) 0653aT€/IbHOCTb /I CMbICA
goal-code g

Bes bridge He cneaytoT nepexobl:
Contains = </ Intro= < Checks =/ Refers = </ Occurs =« Causes = Y Endorses.

Ob6paTHble Nepexobl TakXKe He fAaHbl. [laxke ec/iM occurrence yCTynaeHO Kak COCTosBLIeeCs, OTCloaa He
cneayeTt, Yto paHHui record copepykan event-code nam causal model. Jaxke ecnm formal proof npuHsar,

oTctoga He cneayet reference-binding.

2. ToyHasa amHua Phase 0 = Phase 1 = Phase 2 = Phase 3
Application onupaeTtcs Ha YeTbipe nocaeaoBaTeNbHbIX OrPaHUYEHUS.
Phase 0

Tun A He BbiIBoauacs n3 oaHux M-records npu nyctbix bridge dependencies. o6oit accepted

application record coxpaHsn bridge provenance.

Phase 1
OAMH U TOT Xe MOJHbIA input HEe MOr AeTePMUHUPOBAHHO BOCCTAHOBWUTL [Ba KOH(AMKTYIOLLMX

independently fixed targets:
plko|=plki),Qlko|#Q[k,|=Q#F o p
ans no6oi pyHkuumn F o6bsaBaeHHoro input.

Phase 2

Ecam conclusion B immutable DAG koppekTHO pasnimyan target, pasnuyarowmin origin-tagged atom
Haxoguacs B ancestry conclusion. bosee no3gHuii node He CTaHOBWJICA MEPBbIM MCTOYHUMKOM YXKe

3aduKcnpoBaHHoOro paHHero verdict.
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Phase 3
O6blyHas ancestry 3amMeHeHa least cyclic provenance. laxe ecnn dependencies o6pa3sytoT self-loop nam
SCC, atom B least fixed point umeer protected introduction n koHeuHbI path. Ecan u3 Heckonbkux fixed

points KOHKpeTHoe COCTosiIHME BblGUpaeTcs, NpMHUMAETCs UM Ucnosb3yeTcs ans output, selection-
policy ctaHoBMTCA yacTbio p. CamMa MHOXECTBEHHOCTb FiX(TS) He ABNAETCA 3aMnucbio CAeNaHHOro

BblOOpa.

Nnnus application:

formal trace
+ bridge
+ origin
+ cyclic propagation
+ fixed-point policy
-> ycnoBHbii application status

YpaneHune ntoboro nons U3 3anmncu He 0KasbiBaeTcs C/IOBOM, KOTOPOE OCTanoCh.
3. OauH ysen, obbvapasaowmin ceba [o0Ka3aHHbIM
MycTb graph UMeeT oaMH y3en v U caMoneT/io

VoV,

B payload y3na HanmcaHo:
claim: v_is proved
reason: v
Mpwn sTOM:

OIntro(v)ZZ.
OnepaTop provenance:

@, X|,=OIntro(lv|U X =X,.

NTepaums oT NycToro CoCTOsIHUSA:

P‘:VO}ZZ,P(V"‘:Z

ansa Bcex n. C}'Ie,EI,OBaTeIIbHOZ

Payload v_is_proved npucytcteyeT no Contains. Ho gns kaxporo d € AporyaL Origin-tagged atom

(v, FORMAL ,a) & P!. OTHOLWeHMe Contains He 06bsIBNEHO paBHbIM membership B least provenance.
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YTo MOXXET USMEHUTb pe3yabTat
Least provenance P! MoxeT n3MeHUTbCS, ecn HoBbIN record-input MewsieT protected introductions nam

OOCTUXKMMOCTL OT introducer K v. B 4yacTHocTu:

112. local introduction proof atom;
113. upstream seed;

114. protected Intro-constructor, KoTopbIli 0TAENBHO BBOAUT code, paHee BCTPEYaBLUMIACS TONIbKO B

payload;
115. nsmeHeHue admissible graph, cosgatouiee nnu ygansioulee introducer-to-v path.
Nonleast/coinductive policy BbiGMpaeT apyroe state, HO He U3MEHSET NpeXxHee P‘V'. Oracle uaun hidden

state CHMMaeT COMPLETE-READSET, MOKa He Mpe/cTaB/IeH Kak HOBbIN input.

Kakabi MYHKT sIBASeTcs HOBbIM record-input. HM ogmH He Haxoauacs B nyctom self-loop Tonbko

NMOTOMY, 4YTO Obln Ha3BaH nosgHee.

4. CamoneTas ¢ ABHbIM seed

Tenepb NycTb V 3alWMLEHHO BBOAUT
a € IntrogggyaLlv).
Torpa:
Vv, FORMAL,a| e P".

3710 nonoxutenbHbIl control. Phase 3 He 3anpeluaet self-loop nonyyate atom. OHa NoKasbiBaeT TOYHbIN

origin: local introduction B v.
Ho ocTatoTcs pasHble BONpocChl:

e umeetcs im protected formal atom;
e npuHsn nm checker proof trace;
e COOTBETCTBYET /I atom BHeluHeMy claim;
e aBsiseTca n claim UCTUHHBIM;
e oTHOCUTCA m claim K YemMy-1Mb6o BHe GOpPManbHOMN CUCTEMBI.
CP-LFP-3 oTBeuaeT Tonbko Ha nepsblit Bonpoc. Checks. moxet otBetnTb Ha BTOpOIt. OcTanbHble

TpebytoT apyrux contracts.
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5. 1Ba y3na, npoBepslowme Apyr gpyra
MycTb:

u-v,v-1u.

Payload:

u: v is valid
v: u is valid

Protected introductions nycTbi:
OIntro(u|=OlIntro|v|=2.

Least provenance o060oux y3710B NycTo. B3auMHOe 4nC/IO CCbINOK, OAVMHAKOBbIE MOAMUCKU, COBMajatoLLmne

hashes 1 noBTopeHue cnoB valid He sBAsAOTCA seeds.
Ecam ans Hekotoporo T € T4 y3en u nonyyaert local protected introduction
te Intror(u),
TO origin-tagged atom pacnpocTtpaHsieTcs:
lu,t,t € P*n P
Origin tag u He cTMpaeTcs. BsaMMHas npoBepKa MOXKeT:

e nepeHocuTs trusted-root status;

e CpaBHMBATb outputs;

e 0BHapY)XXUBaTb PaCXOXKAEHMS Mo 3anMcaHHoMY criterion;
e nosbiwatk redundancy;

e sloKanusoBarts failure;

e cTpouThb certificate chain.

OHa He c0o342€ET He3aBUCUMbINM root ogHKUM GaKTOM B3aMMHOCTMU.

6. KonbL,o U3 MHOXXeCTBa NPoBepsLLLUX

TOT ke pe3ynibTaT He 3aBUCUT OT AJIMHbI UMKAa. [ns
Vo= V= =V,_1 =V

source-free least provenance octaércs nycTbiM OTHOCUTE/ILHO atom, KOTOPbIN HUF4Ee He BBEEH.
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Ecnm B V; BBEIEH atom a, OH JOCTUraeT KaXXAoro y3/a, LOCTUXKMMOTO oT V. B strongly connected ring
OOCTUXKMMbI BCe y3/bl. HO n copies He npeBpallatoT oauH seed B N He3aBUCUMbIX origins: origin-tag

oCTaétca V j

Konuyectso noarteepxpatolimx payload-ctpok usMepsieT KoaMyecTBO CTPoK. OHO He sBAseTcs

KOJINYEeCTBOM HE3aBMCUMbIX OCHOBaHMI 6e3 separately declared independence contract.
7. Support graph: ccbiika He paBHa OCHOBaHUIO
Ins proof application pasnnyatotcs dependency edge u support tree.

MpaBuno

(P Pml=q

MOXeT BBeCcT q B least closure Tonbko nocne npucytcTeus Beex premises. Kaxabin q € T g nmeer
KOHe4Hoe support tree, ybM ncTba — seeds; accepted nonleast/coinductive root 3TMM yTBEpXaeHUEM

HE OXBATbIBAETCA.

Self-support

6e3 seed He nomelaer ge U T,

Mutual support
(pl=aq.lq}=p

6e3 seed He nomMewaet v p, Hn g B U T'g.

Seeded mutual support

Mpw seed p:
peSculTy=>qe puTq.
Support tree g 3akaHunBaeTtcs leaf p. Llnkn MoxkeT 6b1Tb YacTbio derivation graph, Ho He 3aMeHsieT leaf.

AnbTepHaTuBHble bases

Ecam root BbiBoaMTCA 6o u3 {a,b |, inbo us { ¢ |, MuHMManbHbie bases:

(la,b},[c}].

Bbi6op 0gHOro proof He CTMpaeT BTOPOE OCHOBaHWE U He Aenaer root 6e3ycioBHbIM. Cneacrteme SG-

BASIS coxpaHseT antichain MMHUManbHbIX bases; 3To He caMa 3KBMBaseHTHOCTb SG-LFP-3.
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O6blyHOEe npaBuao 6e3 premises He Mackupyetcs noj, proof-code 6e3 base. Ecam HyxeH nullary

constructor, 1o cepnanmMsaumm co3gaércs oTaebHbIi protected base, HanpuMep RULE-SEED:<rule-id>, M

inference Kk conclusion sIBHO yKa3bIBAET 3TOT base_id B required_base_ids; checker caM He HopManusyeT input

reason-code

" oTBepraet OJJHOBPEMEHHO nycTble claim/base

NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE.

8. Proof-checker, nposepstowmii CO6CTBEHHDbIN KOA,

PaccmoTpum records:

source-code
compiler-code
binary-code
proof-object
checker-code
execution-record
verdict-code

MOXHO MPUHATE MaKCUMAaJIbHO CU/IbHBIA BHYTPEHHUI ClyYai:

e source onucbiBaeT checker;

e checker npoBepseT proof-object o source;
e binary 3anyckaet checker;

e checker npuHumaer proof-object;

e output paBeH VALID;

e Becb exact trace onyb6anMKoBaH.

MpUHATLIN pe3yabTaT:
Checksc(p,q)=1.

OH He BblunTaetcs. Phase 3 He meperMeHOBbLIBAET VALID B INVALID.
Ho dependency chain MoXeT BK/ito4aTh:

e parser semantics;

e inference rules;

e compiler translation;

e runtime;

e hardware execution record;
e |/0O binding;

e fixed-point policy;

e trusted axioms uam seeds.
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Ecam chain umknamyHa, CP-LFP-3 nokasbiBaeT nepeHoc protected atoms yepes Heé. Ecam claim nmeet
support tree, SG-LFP-3 noka3sbiBaeT seeds. HM caMoXocTHHT, HM BO3BpaT output K input He yganstoT atn

records.

CTpoKa checker nposepun checker HE YCTaHABJIMBAET HE3aBMCUMOCTb MPOBEPKM. Independence ABIAETCA

oTaenbHoM relation ¢ oTaenbHbIM contract.

9. CaMmoa,0Ka3aTeNnbCcTBO U YpoBHM claim

CNnoBO camopokasatenbctBo MOYKET CKpbiBaTb pa3Hble targets:

Target-code B0O3MO)XXHbIM TOYHbII BONPOC
SYNTAX-WELL-FORMED parser npuHsn bytes?
PROOF-TERM-ACCEPTED kernel npunsan proof term?
DERIVABLE-IN-C cywectsyer trace no rules C?

CHECKER-EQUIVALENCE nBa checker gatoT ognHakosble verdicts Ha 06bsIBIEHHOM
corpus?
IMPLEMENTATION-REFINES-SPEC dopManbHbIn refinement proof npuHaT?

cucTeMa BbiBesia code 3asBJIEHHOMO CBOMCTBA O CBOEW

SELF-PROPERTY-CODE
3anucu?

WORLD-TRUE claim cootBeTcTBYET YeMY-/IMBO BHe formal contract?
MNepBble LWeCTb MOryT ObiTb OMpeaeneHbl M MPOBEPEHbI BHYTPU TOYHbIX records. CeabMon He

HacnenyeTcs oT HMX 6e3 bridge.

Laxke ecnm cucrtema BbIBOOAUT formula-code, YMTAEMbIN KaK sta cuctema HenpoTuBope4unBa, application 3TOro
pesynbTata orpaHuyeH ToyHoi formal semantics. Hactosuwias pabota He pgenaeTr yTBEPXKAEHUN O
BO3MOXHOCTM TakKoro proof B KaxgoM KOHKpeTHoM calculus. OHa duKcnpyeT ToAbKO rpaHuly record-

status: accepted formula-code He cTaHOBMTCS BHELLHEN rapaHTMEN OAHUM YTEHUEM.

10. Fixed-point policy kak yactb proof contract
MycTb self-loop ynosnetBopsieT equation:
X=X.
YpaBHeHMEe gonyckaeT HeckosbKo fixed points. Tpu contracts MoryT 3anucathb:
policy: least

policy: greatest
policy: declared-selector:S
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Mpu oamMHakoBbIX equations oHM cnocobHbI BbIOpaTh pasHble states. CnepoBaTtenbHO, policy BxoauT B

MoJHbIN input Toraa, Korga contract BbIGMpaeT, NpUHUMaET IM6O UCMOAbL3YET OAMH U3 3TUX States ans
nocneaytoulero verdict. CaMo MHOXeCTBO FiX(TS) onpeaenseTcs onepatopoM U He A0KasblBaeT, YTo

KaKon-1n6o selector yxxe 6biJ1 NPUMEHEH.

Nonleast state He o6baBasieTcss NoXHbIM. Coinductive semantics MoykeT 6bITb TOYHOM 4151 CBOEM 3a4a4u.
Greatest policy Takxke He o6s3aHa jgasaTb nonleast residue: sosmoxHo VT =pTg. Unsupported

residue BO3HMKaET TO/IbKO AN pakTnyeckun paccMmatpusaemoro X # 1 T ¢, Ho statement:

atom npucyTcTByeT, NMOTOMy 4YTO equation 3aMKHyTa

Henos1oH. To4HbIN status:

atom npucytctByetr B fixed point,
BblbpaHHOM policy P

Ecnu P meHsietcs, usmeHsietcst record. Ecnm P ckpbiTa, declared readset HenonoH.

FP-SEL-3 paét diagnostic: membership BHe U T g He umeet finite seed-grounded support tree no
o6baBneHHOMY least-grounding contract. OHO MOXeT 3aBMUCETb OT HEKOTOPbIX seeds 1 BCE e CoXpaHATb
obs3atenbHyto circular branch; NosToMy TOYHbIN TEPMUH — unsupported circular residue, @ HE residue 6e3 Kakux-

qm6o seeds. 115 unary D otaenbHbIi aHanor — otcytereume finite introduction-to-node path witness BHe

HD.

11. MaTremMaTuKa HauMHaeTcsa B 3ToOM record Kak reading contract

Exact carrier He 06bsiBAsieTCs MaTeMaTUKOM caMm no cebe. MocneaoBaTeNbHOCTb JOCTyna:
carrier < decoder < tokenizer < parser < READ-AS-MATHEMATICAL < rules < proof trace.

[laxke nunns, uncno, cumeon, dopmyna U matematuka SIBASKOTCA Kaaccuduumpyrowmmm strings. Reading contract

MOXET KOPPEKTHO NpucBoUTHL carrier mathematical syntax. 31o constitutive status BHyTpM npakTuKu.

Ecnu reading contract ccbinaetcs Ha cobcTBEHHbIN output:

3TOT carrier MaTeMaTU4YecKui,
MoOTOMy 4TO Mpouefypa, yuTawwas ero Kak MaTteMaTuyeckui,
Bbigana READ-AS-MATHEMATICAL

To classification-output 3aBucut ot decoder, parser u classification rule. Mocneayrowmin formal status
JonosiHMTenbHo 3aBucuT oT inference rules u fixed-point policy. Self-reference He nomewaeT 3T inputs

B carrier 40 YTeHus.

TOYHbIN pe3ynbtat He Tpe6yeT MCTOle-IeCKOﬁ CTPOKWM m™MaTteMaTMKa BO3HMKNA U3 A3blKa. VlCTOpMFI

MPOUCXOXKAEHMSA He YCTaHaB/AMBaeTCs. YcTaHaBauBaerca record-order: B npeabsBieHHOM contract
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mathematical classification nosensetca nocne reading procedure n He 060CHOBbIBAaET COGCTBEHHbIM

input 3agHUM Yncaom.

12. BHYTpeHHAA ceMaHTUKA A0MNYyCKAaeTCcA NOJIHOCTbIO

Formal records MoryT cogep»<aTb:
Model|m|,Sat\m,¢|, True|o|, Denotes|a, x|, Applies|r,q|.

OHM MoryT y4acTBoBaTb B recursive equations n umetsb least, greatest nnum stable semantics. Phase 3 He

yYOanAaeT nx.

Ona petepMuHMpoBaHHOro evaluator 3T records OAMHaKOBbI Ha OJMHAKOBOM MOJIHOM input,
BkovaroleM random seed, schedule, oracle-output u transcript, ecam oHu uuTatotcs. Ecam fixed-point
policy BxoguT B input, pe3ysibTaT ycioBeH OTHOCUTeNIbHO Heé. Ecaun intended model, external binding
unu target pasnuyaloTcs MpU OAMHAKOBBLIX BHYTPEHHUX records, ewé oAauMH BHYTPeHHUI loop He

BbIOMpaeT pasanyue.

Ctpoka True(<p) MOXeT ObITb KoppeKTHbiM formula-code BHyTpeHHel theory. OHa He nosny4vaet

6e3ycnioBHyto relation WORLD-TRUE M3 cOBMaAeHMs CI0Ba True.

13. MaKcnManbHas yCTynka pakere

MpUHUMAaOTCS OAHOBPEMEHHO CAEeYOLME MYHKTbI:

116. pakerTa CyLLEeCTBYET;

117. pakeTa NOCTpoeHa;

118. formal calculation BbInoO/IHEH KOPPEKTHO;

119. calculation ncnosib3oBaH Npu NPOEKTUPOBAHUMU;

120. software peanusyet controller no npuHsTomy refinement contract;
121. controller ¢pn3myeckun yyactsoBas B ynpaBaeHum;

122. sensors u telemetry pabotanu;

123. measurement-record cosnan ¢ prediction-record no NpuUHATON METPUKE;
124. rocket-event nonyuun occurrence-status;

125. causal model npuHsan cesasb mexxay control-chain u flight-event;
126. pakeTa neTut.

3TV NYHKTbl He BbiBOAATCA M3 6ykB ¢daina. OHM AaHbl Kak MaKCMMasibHasi YCTYMNKa BO3PaXKEHUIO.

Mostomy ¢pa3a HO pakeTa JelcTBuTeNnbHO nonetena YK€ BKJ/IHOYEHa.

0O603HaunM cneaytoume role-codes:
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m =formal calculation record ,

b =application binding record,
=implementation/refinement record ,
=controller record,

= telemetry record,
=event/occurrence record ,
=causal-link record ,

=fit-criterion record,

=goal record.

~.

Q" &ss0 ~ 0

370 pasHble role-codes. M3 pasnnuus labels He cnegyoT HM paBeHCTBO, HUM HEPABEHCTBO carriers: record

identity n TouHble cBa3M oTAeNbHO 3aaatoTcs id, edges u rules.

14. Feedback loop pakertbl

TexHunyeckas Lernb MOXeT ObITb LLMKﬂMHeCKOﬁl
model — controller — actuation — sensor — telemetry — model.

Feedback loop cnocobeH koppekTupoBatb trajectory. LIMKAIMYHOCTL MOXKET ObITb Heobxoauma [As

paboThkl system. Phase 3 He oTpuuaet aTo.

Cnepyrowme labels sanstotcss atom-role codes, a He HoBbIMM copTamu. Kaxabih code oTAesbHO

nosiyyaet oauH n3 Bocbmu coptos 1 53 n Bxogut yepes protected record:

e formal atom — uepes formal proof/checker;

e binding atom — yepes mapping record;

e implementation atom — yepes refinement/certificate record;
e measurement atom — yepes sensor protocol;

e event atom — yepes occurrence protocol;

e fit atom — yepes criterion;

e causal-link atom — yepes model/procedure;

e goal atom — yepe3s goal input.

Mocne introduction loop Mo)eT nepeHocuTb M mcnosb3oBaTb atoms. CP-LFP-3 3anpeuwaet TosbKo

CKpbITYt0 3aMeHy introduction unpkynsaumen.

Ecnu telemetry n model BzaumMHO KanubpytoT apyr apyra, AonycTuMbl exact iterative records. Ho initial
calibration, metric, update rule, stopping rule n accepted fixed-point policy sBnsitotcs inputs. Cnoso

caMokannbposka HE YO aNsAaeT UX.
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15. YTOo MMEHHO A0Ka3blBaeT yCneLwHbI NONET

MakcnMasnbHas YCTynKa no3BOJIeT NPUHATL PaclUMpPeHHbI TexHuYeckunin end-to-end record 6e3 goal-

coordinate:
r'=lm,b,i,c,t,e,t,f|.

Ha HEM MoryT 6bITb MPOBEPEHDI:

formal acceptance;

e implementation refinement;
e controller trace;

e measurement/prediction fit;
e occurrence-status;

e causal-link-status;

e performance criterion.

OTO CUJIbHbIN pe3ynbTaT pacmnpeHHom chain. OH He npeBpallaeT:

m

\m,b,i,c,t,e,l,f].

Flight-event moxeT 6b1Tb descendant input Hoeoro verdict. OH He CTaHOBUTCS COAEP)KUMbIM PaHHEN

formula. Cyclic feedback nocne 3anycka He gonucbiBaeT cebs Hasag, B bytes paHHero calculation record.

®pasa dopmyna yuacteoBana B cosgaHum paketsl MOXET BbITb NPUHATA no causal/application contract. U3 Heé He

CNelyeT pakeTa Haxoaunack B popmyne. YHacTUe B LLEENN U cogepxanme record — pasHble relations.

16. Bonpoc sauem MOCJ/I€ NMNOJIHOM YCTYNKMU

[laxke noc/ie NpUHATUS BCEX TEXHUYECKMX MYHKTOB OCTaloTCs pasHble targets. Labels B Tabanue — claim-

role codes, He copTa; sort Ka)aoro code oTaeNbHO BbIGMpaeTcs ToNbKo u3 15

Target TouHbIl code-status Yro TpebyeTcs f0NOAHUTENILHO

model, intervention/observation

cause causal-link npunat model M

contract
design-intention intention-code cBsi3aH c¢ design record source 1 binding intention record
goal goal-code 3anucaH goal introduction
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Target TouHbIl code-status Yro TpebyeTcsa A0NOJAHUTENILHO
endorsement goal nonyunn endorsement-code normative/agent contract

fit goal ynosnetBopsert criterion-code criterion u evaluation
justification justification-code npuHsat oTaenbHble rules/seeds
meaning meaning-code 3anucaH declared meaning contract

Pacuét MmoxeT onTuMusmpoBatb already introduced utility:

x € arg max Ug(x).

OH He BbIGMpaeT g u3 formal core, ecnn aBa gonyctuMbix continuation nmeroT oguH core n pasHble
goal-codes.
LIMknnyeckoe noBtopeHue:

uenb onpaBgaHa, NOTOMYy 4YTO OHa Halla UeNb
Halla uenb 4BNideTCda uUenbl, NOTOMYy 4YTO OHa OMpaBAaHa

obpa3syeTt mutual support graph. Mpwu oTcyTcTBUM MHbIX bases u rules o6a status-code otcytctBytorB U T g

. Mpu npuHsTOM base BbIBOA, MOXET NPOITH, a base_id ocTaétcs leaf.

ToyHas rpaHuLIa CUJIbHEE OTBETOB cMbich ectb U cmbicna Het. OBE CTPOKM ABASAOTCSA answer-codes. Hu oaHa

He 3KCMopPTUPYETCS aBTOHOMHO M3 oauHakoBoro formal/application input.

17. Cro, aBectu, Tpucta o6xon08

MycTb pukcupoBaHsl seed-set S, positive rules R u least policy. ns aByx claim-codes g,d umetotcs

To/IbKO NpaBuna g=>d nd= g, npuuém g,d & S. UTepaums support-onepatopa:

(n+1) _
cl'=T,

csci=e.
Torpa:
g, de Cusloojw U Cgoo) U C?om
npu HeusMeHHbIX S, R u least policy. ipyrue seeded codes B 3Tux states He 063aHbl OTCYTCTBOBATb.

Tokens 100, 200 1 300 He aBastoTCcs goal introductions. OanTtenbHoCcTb 06Xx0a He co3Aa€ET HOBbIM field.

Ecnm Ha stage 301 pobaensetcs protected goal base/introduction nm6o rule, BbiBogsLLee goal-code,
HOBbIM result Moket ctatb selectable. 310 HoBbIlM input, a He no3aHee oGHapyKeHue goal BHyTpu

npexHero empty cycle.
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M3 aTOro He cnepyet 3anpeT Ha Aboe 6yayuiee. HeonmncaHHbin future channel He oxBaTtbiBaeTcs. O
KaXK[10ro 3apUKCUMpoBaHHOro stage oTpuULATEsIbHbINM pe3ynbTaT 3aKOHYeH OTHOCUTesNIbHO ero exact

readset.

18. Constitutive convention

Bo3sparkeHue:

B MmamemMamuke npasusio camo yupexkaaem status. Ecau contract roeopum, umo fixed point

MpPUHSMA, HUKakoro BHellHero bridge He mpebyemcs.

Yctynka npuHumaetcs. Constitutive convention MoxkeT yctaHaBanBatb formal status BHyTpu practice.

Ecnn:

policy: greatest
n checker KoppekTHo BbluMcaseT greatest fixed point, selected membership nmeet status no atomy

contract.

Ho convention aBnsetcs record-input. OHa He n3BneYeHa 13 nycroro self-loop. U yupexxaénHbin formal

status He HacnenyeT occurrence, external reference, cause nnu justification 6e3 otgensHoro bridge.

Phase 3 He cnopuT ¢ BHYTPEHHMM npaBuoM urpbl. OHa 3anpeLlaeT cTMpaTh NPaBUIO U3 provenance

nocJsie noJjiyd4eHns pesyJsibtaTta.

19. Coinduction
Coinductive proof MoxeT 3aKOHHO UcMob30BaTh cycles u greatest fixed point. 1o He falsifier CP-LFP-3,

notomy 4to MeHsietcs fixed-point policy.

TouYHble cTaTyChbl:

LEAST - PROVENANCE -MEMBERSHIP
GREATEST - FIXED-POINT-MEMBERSHIP
STABLE-MODEL -MEMBERSHIP
DECLARED-POLICY-MEMBERSHIP

HE CKN1eEnBarOTCA.

Coinductive status MoOXeT 6bITb MaTEMATUYECKMN CUJIbHBIM U MOJ1IE3HbIM. EC/IM OH NpuMeHsieTcs K stream,
transition system wuau bisimulation-code, oH ocTaétcs ycnoBHbIM OTHOCUTENBHO exact definitions u

policy. CNIOBO 6eckoHeuHblit HE CTAHOBUTCS GECKOHEYHbIM 06bEKTOM BHe reading contract.

20. Mutual verification n HezaBUCMMOCTb

[lBe cnctemMbl MOryT:

e KMeTb pa3Hble implementations;
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e (CpaBHMBATL outputs;

e 3aMyckaTbCs Ha pa3HbIx devices;

e noAnucbiBaTk records pasHbimMu keys;
e npoBepsATh certificates gpyr apyra.

Takasi cxemMa crnocobHa AaTbh HOBble pas/iMums, NOTOMy 4YTO B readset BxoaaT pasHble code-, execution-,
key- mn transcript-records. OHu aBnswTca inputs/channels; introduction Bo3HMKaeT TOJIbLKO 4epes

protected Intro.

Ecnm obe systems 3aBucat ot ogHoro specification, compiler, corpus uau trust root, B3aMMHOCTb He
penaet dependencies He3aBucuMbIMU. Eciv independence formalized and checked, eé status oTHocuTCs

k declared relation.
Mostomy YTBEPXKAEHNE HE 3BYYUT B3arMHas npoBepKa HUYero He Jaér. TOYHbIN pe3yanbTat:

output B3auMHoU npoBepkKu 3asucum om pasauyuli, rules u channels, npegcmasieHHbIX B MOJIHOM

readset; KosbLIO ccblOK 6e3 seeds camo He BBogum protected root.

21. Self-modification n menstowmiica graph

Self-modifying system moxeT nepenucatb rules, introductions nam topology. Torga noaHbit frozen

instance MeHseTcs:
I,#21,.

PaseHcTBO G # G, cnepyet Tonbko npu nsmeHennn V unm E; 3ameHa introductions imbo support-rules
MOET M3MeHUTb instance npu HemsMeHHoM graph. CP-LFP-3 npuMeHsieTcs OTAENbHO K KaXKaomy
3adpuKcMpoBaHHOMY instance nMBo K paclumMpeHHoMmy transition record. MameHeHune protected Intro
MOXKeT BBecTn CP-atom B HOBOM instance; HoBbIN support-rule MmoxeT BbiBecTn SG-code. CaMm rule He

asnsetca CP-introduction.

®pasa cuctema cospana cobeteeHHoe npaeuno MOXKET MOAy4MTb status no transition contract. M3 Heé He
cnegyer, uto rule otcyTcTBOBaNO Kak mechanism/input nam 4To NO3aHMIA record HaXOAMICA B MPEXHUX

bytes.

Mutable history Takxe He gokasbiBaeT physical time. Birth labels, timestamps 1 hashes octatotcs codes

6e3 otaensHoro publication/attestation channel.
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22. CaMble CU/IbHble BO3paXKeHUs

22.1. Ecnu proof 3aMKHyT, OH 3aBepLUEH

3aMkHyToCcTb dependency graph wm groundedness support tree — pasHble cBonctBa. Seedless

dependency cycle 3aMKHYT, HO He uMeeT seed leaves B least closure.

22.2. Ka)kabli1 y4acTHUK A0BepseT ciieylolemMy
310 onucbkiBaet trust edges. Ecnm trust rule coinductive, policy pomkHa 6biTb 06bsiBNeHa. Ecau
Tpebyetcs grounded trust, HyxeH protected seed/trust-root. CnoBo posepser He CO3aET AOBEpPME BHE

contract.

22.3. Cucrema cama Bblbpana least fixed point
Ecnu BbI6op BbiNosHeH algorithm, code u policy algorithm BxogsTt B readset. Ecan aga policies gatot

pasHble output Npu oanHaKoBbIX equations, equations He 6b1IM NOAHBIM input.

22.4. Proof assistant rapantupyer theorem

MoxHo npuHaTe kernel acceptance. Guarantee otHocutcs K exact kernel/specification contract.

Intended application, hardware adequacy, occurrence 1 goal He HacneayOTCS aBTOMATUYECKU.

22.5. Pakera A0KasbiBaeT popmyny
Flight moxet pgate measurement/fit evidence pns application record. OH He npeBpalaer event B

syntactic derivation u He genaet no6oi formula-code gokasanHbiM. Entails v Occurs pasnvyarorcs.

22.6. Ycnex v ectb cMbich
210 BO3MOXKHas constitutive definition, ecan meaning := performance-success 3anncaHo Kak contract. Torga

meaning-code BbIYMUC/SAETCS OTHOCUTESIbHO Hero. MpuHsaTue camon definition He BbIBoAUTCS U3 success.

22.7. HuKakoro nepBoro UCTOMHUKA Y A3blKa HET

Phase 3 He yTBep)kpaeT ¢U3MYECKYO UAN UcTopuyeckyto first cause. Origin o3HavaeT 3awWMEHHOE

introduction B exact graph. Historical origin si3bika unu MaTeMaTuKM He ycTaHaB/IMBaETCS.

22.8. Jioam noHumatot 6e3 3anucen

CTpoka O /oAsX M MOHMMaAHUKM He UCNONb3yeTcs KaK nocblika. Ecam B application go6asneH
observation/behavior/neural record, oH ocTaércsa HoBbIM record ¢ oTaenbHbIM reading contract. imMs He

npeabvABAAET Ha3BaHHOE.

23. TouHble application-falsifiers

MNMpumeHeHne CP-LFP-3 k self-proof HeBepHo, ecnu:

127. protected proof atom dakTnyeckn BBei€H, HO onMcaH Kak unseeded;
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128. checker ucnonbsyet nonleast policy, ckpbiTyto nog, label least;

129. payload npuHAT Kak protected introduction Bonpeku contract;

130. graph/rules nsmeHstotcs mexay iterations, Ho 06bsBNEHbI fixed;

131. hidden oracle nnm external memory Bnuset Ha verdict, Ho oTCyTCTBYET B p;

132. nonmonotone negation/default rules noacrasneHbl nog positive-union theorem.

MpumeHeHne SG-LFP-3 HeBepHO, ecau:

133. seed leaf nponyiueH 13 support tree;

134. rule ¢ nycTtbiM premise-set He HopManusoBaH B protected base u inference K conclusion He
COAEPXUT €ro base_id B required_base_ids;

135. npaBuio TpebyeT He BCe NEPEYNCIEHHbIE Premises;

136. alternative basis ynanéH pagm xxenaemon uniqueness;

137. cycle umeet incoming seed, Ho KnaccuduLMpoBaH Kak source-free;
138. root npuHAT no coinductive policy, Ho Ha3BaH least-grounded.

Rocket application HeBepHO onucaHo, ecnu:

139. maximal concession TalHO UCMOJIb3YETCS KaK BbIBOJ, U3 CTPOK;
140. event, binding, cause, goal u justification ckneeHsi;

141. telemetry record BbigaH 3a event 6e3 occurrence protocol;
142. causal model BbigaH 3a 6€3yC/I0BHYHO NMPUYMHHOCTb;

143. technical success BbigaH 3a goal endorsement;

144. goal absence BblaHa 32 OKa3aTE/IbCTBO cMbic/a HeT.

24. CamonpuMeHeHue 3toro ¢anna

Ctpoka

CAMO[OKA3ATEJIbCTBO HE ABNAETCA UCTOYHWKOM
He SIBNSIETCA 3aPErnmcTpMpPoOBaHHbIM C-PUBLIC-TITLE. TEKYLLMIM beforeword.phase3-self-audit.vl perncrpupyer title
TO/IbKO M3 00_MANUSCRIPT_RU.md. [103TOMY cnenyoLmii 610K ABASETCA He3aperncTpupoBaHHol protocol-

level annotation, a He daKTHUYECKOM 3aMKUCbIO self_claims_phase3.json:

annotation scope: 04 APPLICATION SELF PROOF RU.md
registration status: UNREGISTERED-PROTOCOL-ANNOTATION
proposed kind: title

proposed expected status: UNBOUNDED-STANDALONE
semantic_status: NOT-MACHINE-VERIFIED

UNREGISTERED-PROTOCOL-ANNOTATION He sBasieTcs enum Tekyuwen self-claims schema. [ns MalimMHHOM

pernctpaummn storo title Tpebyetcs pacwmputb schema, self-audit allowlist 1 self _claims_phase3.json,
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Ha3Ha4YMTb HOBBIM claim_id, TOYHbIA document/span 1 hashes. [1o Takoro pacliMpeHns TEKYLLMUA KOHTPaKT

He NMpUCBaMBAaET 3aroJ1I0OBKY 04 MOJIE expected_status.

3apernctpupoBaHbl Tpu theorem-claims:

claim _id: C-THEOREM-CP-LFP-3

claim id: C-THEOREM-SG-LFP-3

claim_id: C-THEOREM-FP-SEL-3

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

Applications atoro daina saensitotcs textual consequences 6e3 otaenbHoro registered status 1 octatotcs
C semantic_status: NOT-MACHINE-VERIFIED. Bounded fixture claim nosiy4aeT expected_status: VERIFIED-IN-DECLARED-
ARTIFACT. DaKTUYECKUIN BEPXHEYPOBHEBbIN status oTAesbHoro checker verdict o6s3aH 6bITb OAHUM

nosHbIM literal enum cooTBeTcTBYIOWEN Verdict-schema:

VALID-CYCLIC-PROVENANCE-LFP
INVALID-CYCLIC-PROVENANCE
INCOMPATIBLE-CYCLIC-PROVENANCE-CONTRACT
CYCLIC-PROVENANCE-INVARIANT-AUDIT-PASS
CYCLIC-PROVENANCE-INVARIANT-AUDIT-FAIL
VALID-SUPPORT-GROUNDING-LFP
INVALID-SUPPORT-GROUNDING
INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT
SUPPORT -GROUNDING-INVARIANT-AUDIT-PASS
SUPPORT -GROUNDING-INVARIANT-AUDIT-FAIL
semantic_status: NOT-MACHINE-VERIFIED

Lecsatb status-cTpok npuHagnexkat AByM pasHbiM verdict-schemas n He obpasytoT obwmin wildcard-
enum. lMepBble TpM 3HaYeHUs Kaxgon schema oTHocsTcs K instance-verdict, nocnegHue gBa — K

contract-audit verdict. Mosie semantic_status 0653aT€/IbHO COXPAHSETCS NMPU KaXKA0M U3 HUX.

Hw oauH status He cTaHOBUTCA:

WORLD - TRUE
SOURCE-ATTESTED
REFERENT - PRESENT
EVENT-0CCURRED
GOAL-JUSTIFIED

OHUM HalnncaHneMm.

Ecnu aTOT dain ccblnaetcs Ha cO6CTBEHHbIN pasfen Kak ocCHoBaHMe, obpasyetcs dependency edge. [ns
grounded claim Bcé elwé Tpebyetcs support tree ¢ seeds. SHA-256 moxeT dukcupoBaTtb byte-identity
BHYTpU cryptographic contract; oH He [AoKa3blBaeT AaTy CO34aHUs UAN GUBUYECKYHD UCTOpUIO 6e3

oTtaenbHoro channel.

25. I'paHuua application-nputasanum

YcraHOBNEHO

145. Unseeded self-loop He BBoauT protected atom B least cyclic provenance.
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146. Unseeded mutual verification cycle He o6pa3yeT grounded proof root.

147. Explicit CP introduction coxpaHseT origin-tag npu propagation; explicit SG seed ocTtaétcs support
leaf.

148. Self-checking u self-hosting He ynanswoT parser, rules, compiler, runtime, axioms u policy ns
noJsiHoro contract.

149. Nonleast/coinductive membership 3aBucut ot oTAeNbHO 06bsBAEHHOM fixed-point policy.

150. Mathematical status nosiBnsetcs nocne read-as contract u He nepeHocut contract Hasazg B
carrier.

151. MakcumanbHo ycnewHbin rocket feedback loop pacnpoctpanser typed atoms, BBeAE€HHblE
cooTBeTcTBYoWMMM binding-, sensor-, event-, fit- u causal-link records, Ho He nomellaeT camu
records B paHHtoto formula.

152. Technical success He BblbupaeT goal, endorsement wam justification u3 opmHakoBoro
Jouenesoro input.

153. Repetition HensameHHoro unseeded least cycle He co3paét atom Ha ctagmax 100/200/300.
154. CP-AST coxpaHsieT no-export rpaHuuy ans conclusion, BbluucaeHHoro u3 base u least cyclic
provenance.
He ycraHoBneHO
e yto self-reference 3anpelueHa;
e yto mutual verification 6ecnonesHa;
e yT0 proof assistant ownboueH;
e yto coinduction nnu greatest fixed point n0XHbl;
e 41O POpMaJibHbIE TEOPEMBI HE UMEIOT BHYTPEHHEN NOKA3aTENbHOM CUJbI;
® YTO paKeTa He CYLIECTBYET UJIM HE JIETUT;
e yrto calculation He yyacTBOBan B NONETE;
e yT10 technical success otcyTcTBYET;
® 4TO Uenb, justification nam cMbicn cylecTByroT IMGO OTCYTCTBYHOT;
e yTt0 reading contract ncuepnbiBaeT Kakon-1M6o Mup;
e yto checker status siBnsieTcs BHELLIHEN UCTUHOW;
e yTto mathematical codes He nmetoT constitutive status;
® 4TO MaTeMaTUKa UCTOPUYECKM BO3HMKNA U3 A3bIKa;
® 4TO HMKaKoW B6yaywmin channel He nosBUTCS;

® YTO UCTOpUnYeCKasa HOBMU3HA NN NMPUNOPUTET YCTAHOBJIEHbI.
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26. Utor

CaMoccbiika MOXeT 6bITb gonyctumoit popmoi. Mutual checking moxeT nosbiwatb redundancy. Self-
hosted checker moxeT npuHsaTb proof o cobctBeHHOM 3anmcu. Recursive mathematics MoxkeT umetb

ToyHyto fixed-point semantics. Feedback controller moxeT Bectu pakeTty. PakeTa MOXeT NeTeThb.
Hu ofHa ycTynKa He AenaeT 3aMKHYTYH JIMHUIO NMePBbIM MCTOYHMKOM OTCYTCTBYHOLLLErO status.

Ecnu least provenance coaepxmut atom, mmeetcs introduction n nytb. Ecam least support closure
copepXuT root, nmeetcs finite support tree c seed leaves. Ecam nonleast fixed point BbibpaHa Kak
accepted state, selection-policy Bxogut B input; camo cyuwectBoBaHue fixed point atoro He Tpebyer.
Ecnu rocket verdict npuHaT, binding, implementation, sensor, event, criterion 1 causal-model records
BXOAAT B paclumpeHHyto chain. Ecam 3agaH goal, oH aBnsietcs goal input. Ecam 3agaHo justification rule,

OHO SIBNISE€TCA HOBbIM contract.
Mo3ToMy To4Hasa GMHaNbHASA CTPOKA HEe OTPULLAET pe3y/ibTaT:

Camopgokazamenibcmso Moxkem bbimb accepted formal record.

OHo He sBngemcsi cobCmBeHHbIM omcymcmayrROLLUM OCHOBAHUEM.
n BOMPOC 3a4em HE 3aKPbIBAETCA MOBTOPEHNEM BbIBOAA:

Pacuém moskem nepeHecmu ueib.

Liukn pac4émos He Bblibupaem, 3a4eM MpUHAMb eé€.

CraTyc UCTOYHUKOB

MpuMeHeHue cieayeT BHYTPeHHen AnHun Phase 0-3 1 UCMOJIb3YeT TOJIbKO 06bsBIEHHbIE 06bEKTbI 3TUX
¢das. BHellHWe npeaecTBEHHUKM He ABAAIOTCSA MOCbINIKaMKU. MIcTopuYeckuii npuoputet 1 rnobanbHas

HOBW3Ha 34eCb HE OLEHNBAJIUCD.
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05. BPAXOEBHAA NMPOBEPKA N CAMOINPUMEHEHUE PHASE 3
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LUK HE ABNAETCA UICTOYHUKOM

0. HazHayeHue ¥ HenoaBWXKHAA rpaHuL,a

210T dalN aTakyeT caMble CUJIbHble CTPOKM Phase 3 go mx nybanyHoro ynotpebneHus. Lienb npoBepku
— He 3aMeHUTb TOYHOe OTpuuaHMe 6onee MArKoOM GOPMYJAMPOBKOM, a OTAENUTb [0Ka3aHHbLIN

UHBAPUaHT OT paCLumpeHmZ, KOTOPbIE NUCMOJIb3YHOT HE3aNMNCaHHOE YTEHUE.

CnoBa LMK, UCTOYHMK, aTOM, OCHOBaHWe, NPaBu/Io, A0Ka3aTebCcTBo, yCnex, pakeTa, Nonér, ueab U cmbicn BXOAAT CHO4a KaK
TOYHble 3anucaHHble opMbl. OHM He NpeabABAAOT Ha3BaHHoe. Tun, origin, seed, pebpo, fixed-point
policy M CTaTyC ABAAKOTCA 3au.l,VIu.l,éHHbIMVI nonsMm obbABAEHHOIO MPOTOKO/1a, a HEe CBOWMCTBaMM Yero-

160 BHe Hero.

3aronioBok 6e3 o06J1acTn ABNSETCA CTPOKOM UNBOUNDED-STANDALONE. Ero ToyHoe cogepkaHue 3amatoT

TONbKO TPU pe3ysibTaTa:

e CP-LFP-3 (CFP-3) — Cyclic Provenance — Least Fixed Point;

® SG-LFP-3(GST-3) — Grounded Support Theorem;

e FP-SEL-3 (FPS-3) — Fixed-Point Selection.
Bce Tpu pesynbTaTa OTHOCATCS K KOHEYHbIM MONOXUTE/bHbIM record-cucTeMaM ¢ 3aMOpPOXKEHHbIMU
KOHcTpykTOpamu: nullary constructors npeaBaputenbHO HopManau3soBaHbl B protected bases, a ordinary

rules umMeloT HenycTble premises. OHWM He YCTaHaB/MBAKOT pedepeHLmo, cobbiTue, (GU3NYECKYIO

NMPUYNHHOCTb, NOJIE3HOCTb, LUeJib, ONPaBAaHHOCTb NJIN OTCYTCTBUE 4yero-mbo Ha3BaHHOTO.

Fno6anbHbIN status-layer fence

7ot fence aencTByeT Bo BCEM daine, BKAYas Tabamupl pasgenos 10 n 11.

155. Mone expected_status self-claims ucnonb3yer TONbKO MOJIHbIE 3HAYEHUsSI UNBOUNDED-STANDALONE,
TEXTUAL-THEOREM-IN-DECLARED-METATHEORY, VERIFIED-IN-DECLARED-ARTIFACT M NOT-ASSESSED B pPa3peLlléHHbIX
cooTBeTcTBYOLEMY kind nosnumsx.

156. BepxHeypoBHeBOE MoJie status cyclic verdict Mcrnosib3yeT TONbKO VALID-CYCLIC-PROVENANCE-LFP, INVALID-
CYCLIC-PROVENANCE,  INCOMPATIBLE-CYCLIC-PROVENANCE-CONTRACT,  CYCLIC-PROVENANCE-INVARIANT-AUDIT-PASS,
CYCLIC-PROVENANCE-INVARIANT-AUDIT-FAIL.

157. BepxHeypoBHeBOe MoJie status support verdict MCNONb3yeT TONIbKO VALID-SUPPORT-GROUNDING-LFP,
INVALID-SUPPORT-GROUNDING,  INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT, ~ SUPPORT-GROUNDING-INVARIANT-
AUDIT-PASS, SUPPORT-GROUNDING-INVARIANT-AUDIT-FAIL.

158. reason_codes — OTAE/bHbIA MaccuB MNpUYMH. CTpPOKA NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE
SBJISIETCA €ro 3JIEMEHTOM, a He status.
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159. ABSENT, CUT-CERTIFIED, UNBLOCKABLE-PROTECTED-ENDPOINT siBAsitoTcs literal 3HauyeHusMM BNOXKEHHOro

Nons query_results[].minimum_internal_vertex_cut.cut_status, 8 HE BEPXHEYPOBHEBOIO status.

160. CP-PATH-FALSIFIER, NO-ORIGINLESS-ATOM-IN-LFP,  FIXED-POINT-POLICY-SUPPLIED, UNSUPPORTED-NONLEAST-FIXED-
POINT, REJECTED-OVERREACH M ocTasibHble CAPS-CTPOKM, He Ha3BaHHbIE BbllLe KakK KOHKpeTHoe schema-
field, sasnsoTtcsa protocol-level labels/observations. OHK He siBAsitoTCS HesiIBHbIMKM schema enums.

161. Kaxabih machine-verdict coxpaHseT semantic_status: NOT-MACHINE-VERIFIED.

CnoBa status, label, falsifier U verified TaKXX€ OCTAlOTCS 3aMMCaHHbIMM d)OpMaMM. Fence pasanyaet nx protocol-

pPO/nN; OH He y40CTOBEPAET Ha3BaHHOE.

1. TouHble 06bEKTbI aTaKu

1.1. CP-LFP-3: uuknunyeckoe least-provenance

Myctb G = (V ,E) — KOHEYHbIN OPUEHTMPOBAHHbIN Fpad. MHOXeCTBO J0MnycTUMbIX CP-cOpTOB:

T3=[ FORMAL,BINDING,EVENT,GOAL,
b b
310 Te e uppercase mathematical sort-codes, yto B 00 n 01. Schema-none JSON sort XpaHUT UX
lowercase representatives no GMKCMpPOBaHHOM BUEKLMN FORMAL € "formal", BINDING €> "binding", EVENT €
"event", GOAL <> "goal", REFERENT <> ‘'referent", CAUSE <> ‘"cause", APPLICATION <> ‘"application", MEANING <>
"meaning". C/IOBa type, kind U role_code HE ABASIOTCS CMHOHMMaMM MOAS sort. [INs Ka)K[Aoro ysna s, copta

T € T, n atom-code a 3agaércsa protected relation
ae Intror(s).
Origin-tagged introductions onpegensitotcs dbopmynoit
OIntro(s|={[s,t,a|:t € T;,a € Intro_|s|}.

3aWwMWéHHbIN  atom uMeeT poBHO triple-dpopmy (s,r,a): s — exact origin-id, T — oauH
mathematical/abstract sort-code us T 5, umetowmin dpukcmposaHHbIi lowercase JSON representative, a
— atom-code. MNepecTaHOBKa KOOpPAMHAT, 3aMeHa sort Ha node kind MK SG role_code, a TaKXe MOXOXKas

CTpoOKa B payload He co3pgatoT 70T triple.
Ha NoKOMMOHEHTHO YNopsA04YeHHOM KOHEYHOM peLLETKe 3a4aETca onepaTop

®@.|X|,=OIntro(lv|u U X,.

u-v
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OH MOHOTOHEH. HopMaTtunBHOE provenance onpefessercsa He NPOoU3BO/IbHbIM PELLIEHMEM YPaBHEHUH, a

HaMMeHbLUEN HENOABUXKHOM TOYKOMN:
P'=po,.
TouyHaa ¢popmyna CFP-3:
P"\v|=|[s,1,al:[s,t,a] € OIntro[s)|,s - v

DKBMBAJIEHTHO, NOC/1E NOACTAaHOBKM OonpeaeneHus Ointro ycaosue introduction nmeet sug a € Intror(s).

.
30ecb s - v OOMNYCKaeT MyTb AJIMHbI HOJb. [103TOMY JIOKaZlbHOE BBEMEHME Yy3Jla YXKE BXOAMUT B €ro

cobcTBeHHoe least-provenance.

1.2. SG-LFP-3: grounded support
Myctb N — KOHEYHOEe MHOXEeCTBO BCeX 3alMuéHHbIX code-id, S € N — MHoxecTBO abstract seed-

codes, a R — KoHeYHbI Habop nonoxuTtenbHbix hyperrules
r:(Prem(r),Head(r)).

B executable embedding namespaces paspenenbl: N=BULIC, nonHbii seed-set paBeH S=B,
Prem(r) CN, a Head[r) € C. Tagged BASE n CLAIM He ckneuBaloTCs coBrnageHuem raw id uam

payload.
Insa obblyHOro hyperrule HopmaTuBHO TpebyeTcs
Prem (r) 7o,

B abstract theorem kaabili leaf — seed-code mu3 S; origin-none ana SG-base He o6bsABneHO. B
executable embedding seed npeacraBneH tagged BASE-record c exact base_id, role_code 1 payload. CLAIM

1 BASE aBnatoTca pasHbIMM namespaces.

HynbapHbIn constructor po closure o6s3aH 6biTb HOpManuMsoBaH B protected base c exact base_id,

HanpuMmep no convention

RULE-SEED:<rule-id>

Prefix RULE-SEED: siBNissleTcs To/AbKO convention ans id, a He TpeboBaHueM checker. Hopmanusytowwmia
inference 06s13aH SIBHO MeEpPeYUC/IUTb TOT e exact base_id B required_base_ids. Inference, y Kotoporo
OHOBPEMEHHO MYCTbl premise_claim_ids M required_base_ids, MOJIY4a€ET status: INCOMPATIBLE-SUPPORT-GROUNDING-

CONTRACT W reason_codes: [NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE].
OnepaTtop NoAAePKKU:

T, X|=S U (Head|r|:r € R,Prem|r| C X}.
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Support-tree gns g — KOHeYHOe [epeBO, KOpeHb KOTOPOro MOMeYeH (; KaAbliA BHYTPEHHUI y3en
pa3BopauMBaeTCcs OHUM TOUYHbIM hyperrule u UMeeT Bcex, a He OfiHY BbIBPaHHYHO YacTb, €ero premises;

Kakaplit ucT aBnsetcs protected seed. Torga GST-3 yTBep)KaaeT:

q € pTg = qUuMeeT KOHEUHOe support-tree ¢ seed-TUCTbSIMU .
ﬂ,}'IFI KaXX40ro g MHOXXeCTBO MMHUMaJIbHbIX OCHOBaHMM:

B,..|q)=min{ Leaves|T|: T — gonyctumoe support-tree g1 q | .

c

MMHUMaNBLHOCTL 3eCb O3HaYaeT BKJIOYEHNE MHOXeCTB abstract seed-codes; B executable embedding
3TO TOYHbIE MHOMECTBA base_id. OHa He O3Ha4yaeT MCTUHHOCTb, AOCTAaTOYHOCTb BHE KOHTPaKTa,

¢M3M‘-IeCKMl‘/‘I UCTOYHUK NI MUHUMAJIbHYHO CTOUMMOCTb.

1.3. FP-SEL-3: epuHcTBeHHOCTb grounded fixed point
HenoaBuxHas To4ka XZTS(X) HasblBaeTcsl support-grounded Torga M TONbKO TOrAa, KOraa Kaxabli

g € X vMeeT KOHeuHoe support-tree ¢ amctesamu B S. FPS-3 yTBepxkaaeT:
X=T, X| A Xsupport-grounded = X=puT,.
CneposatensHo, ecim X # 1T ¢ ansetcs MHOM HENOABUXHOM TOYKOM, TO CYLLECTBYET
qe XiTq,

[N5 KOTOPOro HeT KoHeuHoro seed-grounded support-tree. Takol code nony4yaet protocol-level label
UNSUPPORTED-NONLEAST-FIXED-POINT. C/IOBO unsupported OTHOCUTCSl K TOYHOMY SUPPOrt-KOHTPaKTy, a He K
noxxHoctn payload. Camo cyulectBoBaHue nonleast fixed point He o3HayaeT, 4To OHa 6bisia BbIGpaHa;
selection-policy crtaHoBUTCA readset-input Tonbko npu BbiIGOpe, MNPUHATUM WM UCMOJIb30OBAHUK

KOHKpeTHoro state.

2. KpacHasa koMmaHpaa npotus CFP-3

2.1. OwKnboYHas LWMPOKas CTPOKA: « LUK/ HUYETO He CO3JaET»
OHa He BblAepKMBAET NOMIOKUTENbHbIN control. MycTb U « V, 1 y3en U N0KasbHO BBOAUT 3aLUMLLLEHHbIN

aToM o = (u ,T,a), ToecTb a € OIntro[u). Torpa cywecTByeT NyTb U — V, NO3TOMY
a € P'lulua € P*|v|.
Llnkn nepeHocut BBEAEHHOE. TOYHbIM OTpULLATENBHbIN pe3yabTaT UHOM:

Originless SCC He nopoxkaaem protected atom B least-provenance.
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Ecim HM oguH y3en, gocturarowmin paccMmatpmaemoro SCC, He BBogMT atom-code a copTa T, TO HU
oauH y3en SCC He cofepuT cooTBeTCTBYIoLLero origin-tagged atom B P*. Protocol observation — No-

ORIGINLESS-ATOM-IN-LFP; 3TO He schema-status.

2.2. JlokanbHo originless SCC ¢ Bxogawmum nyTém
OtcytctBua local introduction BHyTpu SCC HepoctatouHo. Myctb s & C, (s,r,a) € OIntro(s) 7]
CyLLLecTBYeT NyTb s — v Ans v € C. Toraa (s,r,a) € P“(v), Jaxke ecnmn Kaxkabln local-intro BHyTpu C

nycr.

Mo3ToMYy originless 06513aHO O03Ha4yaTb OTCYTCTBUE origin-tagged BBeAgeHWs BO BCEM BXoaslleM ancestry-

cone OTHOCUTE/IbHO KOHKPETHOro aToMa, a He TOJIbKO BHYTpM SCC. MHade ¢ppasa CP-NOSOURCE JIOXKHA.

2.3. MyTb ANAVHbBI HOMb
Ecan (v,r,a] S OIntro(v), TO (v,r,a) S P“(v) 6e3 oTaenbHoro pebpa. Peanusaums, Tpebytouias

HeHyneBOW NyTb, TEPSET JIOKabHble BBeAeHMUs 1 nopaxkaeT CFP-3.

2.4. HanpaBneHue pebpa
dopMyna Ucnosib3yeT U — V Kak NnepeHoc provenance oT predecessor u K v. ObpallieHne HanpaBaeHus
BbluncnseT descendants Bmecto ancestors. CUMMETPUYHBINA LIMKA MOKET CKPbITh TaKylo OLLMOKY,

Nno3ToMy 06s13aTe/IbHbl aUMKAnYeckme controls ¢ o4HMM HanpaBAeHHbIM NYTEM.

2.5. Origin-id, sort n atom-code He ckneunBatorcs

ATOMBI
SO)l)a;S:l:a)S:l”a
( ) ( 1 ) ( 0 )

pasnnyHbl. Jeaynankaums Tonbko no payload a ctmpaet origin unm sort U genaet ancestry-BbiBO,
NIOXHbIM. Bce Tpu coordinates triple o6sa3atenibHbl. MNepenMeHoBaHWe AOMYCTMMO JiMLIb KaK B3aUMHO-

OJIHO3HAYHOE NepenMeHoBaHMEe BCEX 3aLLMLLLEHHbIX CCbIIOK.

2.6. Declared provenance Henb3s NPUHUMMATb Ha A OBEPUN
Ecam BxogHoi JSON cam obbsasnser provenance, checker o6sa3aH He3aBucuMo nepecuntate HD. u
CPaBHUTb TOYHble MHOXecTBa. [PUHSTUE MONL30BATE/IbCKOrO CMUCKA KaK OCHOBaHUs NpeBpallaeT

CTPOKY origin B caMmocepTUdUKaLumio.

2.7. UsmeHeHue rpada Bo Bpems closure
CFP-3 oTHOCUTCA K ofiHOMY 3aMopokeHHoMy G, oaHoMy Habopy introductions 1 ogHOMy onepaTopy.
[lo6aBneHune pebpa, yaaneHue ysna, nepenpussska origin-id nam nsmeHenue introductions Bo Bpems

uTepaLmm co3aloT APYroi Bxog,
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In-place BblYMCNEHME [AOMYCTUMO TOJIBKO MPU [OKa3aHHOM 3KBMBasieHTHOCTU least fixed point u

HesaBMucuMocTn ot schedule. MIHaye nopsiaok o6xoaa CTaHOBUTCS CKPbITbIM policy-input.

2.8. HeMoHOTOHHas peKypcus

YnaneHue, otpuuatenbHas premise, negation-as-failure, npuoputet, exception nnamn npasuao suga
TIX|=Ai

He Y[O0BJIETBOPAIOT MOJIOXKUTENIbHOMY MOHOTOHHOMY KOHTPaKTy. UTepaumsa oT 2 Moxet KonebatbCs,

fixed point MoXeT oTcyTcTBOBaTh, a NOPSAAOK OOBHOBNEHUS — MEHSATH Pe3yabTar.

TakoM 06beKT Moy4YaeT OUTSIDE-CP-LFP-3-NONMONOTONE JIMGO OUTSIDE-SG-LFP-3-NONMONOTONE B 3aBUCMMOCTU
OT aTakyeMoro KoHTpakta. OH He siBnsieTcsi KoHTpripumepom CFP-3/GST-3; olimbKa BO3HUKAET, ec/in

Phase 3 Bcé e npucsanbaeT emy theorem-status.

2.9. becKkoHeuYHbI rpad
MalunHHas 061acTb NakeTa KoHeYHa. DopMyia KOHEYHbIX MYTEN MOXET ObITb paclUMpeHa oTAe/IbHO, HO
3TO TpebyeT sABHbIX YC/JOBUIN Ha PELIETKY, HENPEPbIBHOCTb M cnocob poctmxkeHus fixed point. Ycnex

checker Ha KoHeuHbIX fixtures He 3aKpbIBA€T KBAHTOP MO NMPOn3BOJIbHbIM OeCKOHEeYHbIM CUCTEMaM.

2.10. Ctporun CP-PATH-FALSIFIER
CFP-3 nopakéH BHYTpU HEM3MEHHOrO KoHTpakTa theorem-falsifier-om c protocol-label cp-PATH-FALSIFIER,

€C/IN MPUHAT 06BEKT, /151 KOTOPOTO BbINOJIHEHO XOTsl 6bl OAHO:
162. B BbIYMC/IEHHOM P“(v] npucyTcTByeT triple (s,r,a), XOTS (s,r,a) & OIntro(s) méonymms v
HeT;
163. (s, T ,a] € OIntro[s) W CYLLECTBYET MyTb s — v, HO triple (s, T, a) OTCYTCTBYET B P”(v).

CKpbITbI oracle, uHoi rpad, naMeHéHHbIN CP sort, nonmonotone operator uau Henpo4YMTaHHbI channel

CHMUMaAIOT NOCbIJIKN, HO HE ABNAKTCA CP-PATH-FALSIFIER.

3. KpacHasa koMmaHpga npotuB GST-3

3.1. HynbapHoOe NpaBUAO0 — KPUTUYECKUI KOHTPNpUMep 6e3 HopManausauum

Ecnau paspewmntb
S=2,Prem|r|=2,Head|r|=q,

T0 q € [JTS Y>XXe nocse nepBoro rnpMMeHeHnAa onepatopa, Xotda AepeBa C seed-nnCTbAMM U3 S HeT.

Moatomy OAVH U3 ABYX BAPNAHTOB obs3areneH:
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e 006blyHble hyperrules MetoT HenycTblie premises;

e KaXablli HynbapHbIN constructor 3apaHee HopmanusoBaH B protected base c exact base_id —
HanpuMep RULE-SEED:<rule-id> MO Heobg3aTenbHoOW naming convention, — a inference K g fBHO
COAEPXKUT TOT XKe base_id B required_base_ids.

Phase 3 npuHumMaeT mMeHHO 3Ty HopMmy. Checker He Tpebyer prefix RULE-SEED:;; OH Tpebyet
CYLLLECTBYIOWMIA exact base_id M SBHYIO cCbliKy. Empty-premise inference 6e3 claim-premise n base-

reference sBnseTcs HECOBMECTUMBIM KOHTPAKTOM, a HE HE3aMETHbIM UCK/TFOHEHUEM.

3.2. Hyperedge He aBnseTcs HA60pOM He3aBUCUMBIX pEGep

Ons npasBuna

{pi,p:l-q

TpebytoTca oba premises. Peanusaums, BbIBOAAWAS G U3 OLHOrO P;, NPOBepsieT APYroM ornepartop.

O6blyHas path-reachability He 3ameHsieT hyperrule closure.

3.3. Uukn c seed senserca grounded

B exact executable control BASE u CLAIM pa3gesneHsl:

BASE: B:seed

CLAIM: C:p
CLAIM: C:q
B:seed => C:p
C:p = C:q
C:q = C:p

MepBas cTpoka inference MMeET required_base_ids: ["B:seed"] M MYCTOM premise_claim_ids; [B€ LIMKINYECKME

CTPOKM UCMONb3YIOT ToYHble claim ids. Torga
C:p,C:qe uTs,B,,|C:p|=B,,|C:q|={[B:seed}].

LIMkn He OoTMeHsieT KOHeyHoe ocHoBaHWe: support tree ans C:g 3akaHumBaeTcs exact base B:seed.

Mo3TOMY CTPOKa «BCE LUUKINYECKOE HEMOAAEPXKAHO» JIOXKHA.

3.4. Uukn 6e3 seed He cTaHOBUTCH OCHOBaHUEM

Mpn

S=@,p-q,q-p

least fixed point nycT. MHOXecTBO { P,q| MOXET GbiTb MHOI HEMOABWKHOM TOUKOW, HO KOHEYHOTO

seed-tree HM oNa p, HW Ong g HeT.

370 3aK/Ilo4eHMe UCMOb3YeT YC/I0BUE, YTO UHbIX rules/bases, patowwmx koHeyHoe grounded tree gns p

unu q, HeT. B o6wwen popme: ecnmn gna head-code He cyliecTByeT HM OAHOro KOHEYHOro support-tree ¢
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leaves B S — B yacTHOCTH, ec/m JOCTynHa TosbKo seedless positive cycle, — To head-code He BxoauT B

T 5. Hannume seedless cycle He oTMeHseT anbTepHaTUBHYto grounded derivation, ecnm oHa 3anucaHa.

3.5. Support-tree pasBopaumBaeT NnpaBuIO NOJHOCTbIO
OOMH 1 TOT XKe KOJ, MOXEeT BCTpeyaTbCs B HECKOJIbKMX BETBSX AepeBa. 3anpeT NoOBTOPHOro NosiBAeHUs
label npeBpawaetr gepeso B DAG M MOXET OWIMOOYHO OTBEPrHYTb KOHEYHOE pa3sBoOpayMBaHMeE.

OrpaHuyeHne OTHOCUTCS K KOHEYHOCTH AepeBa, a HE K rnobanbHoOM YHUKaAJIbHOCTU KaXXa0ro label.

Mpu 3TOM BeTBb, KOTOpasi MOBTOPSIET LMK GECKOHEYHO UM He 3aKaHuuBaeTcs seed, He sBAseTCS

KOHeYHbIM support-tree.

3.6. Seed — 3aWMLWEHHBIN KOHCTPYKTOP, a HE C/1I0BO

Payload

seed
RULE-SEED: r0
g has support

He nob6asnsieT anieMeHT B S. B executable checker nogaepyka Bo3HMKaeT To/IbKO Yepes exact protected
base record n explicit required_base_ids-ccbiiKy U3 inference. Prefix RULE-SEED: BHYTpM payload mam base_id
ocTaéTcs naming convention 1 caM He co3gaéT base. B abcTpakTHol TeopeMe leaf TpebyeTtcs nmwb ObITb
exact seed-code s € S; BASE/required_base_ids — pmeTann executable embedding. WHauye payload

Ha3HayaeT cebe CTtaTtycC.

3.7. MnHuManbHble OCHOBaHUA
B_min(gq) [O/PKHO mnepeuncnstb Bce subset-minimal leaf-sets gonyctumbix gepeBbeB. OnacHbl YeTbipe

OLLMBKN:

164. BbIGpaTb OCHOBAHWE C MUHMMAaJIbHBIM YUC/IOM INCTLEB BMECTO subset-minimal;
165. ypanutb 04HO M3 HECKONbKMX HECPABHUMbIX MMHUMAaJIbHbIX OCHOBaHWIA;

166. ocTaBUTb CTpOrui superset y)ke HamaeHHOro OCHOBaHUS;

167. cunTaTb NPOMEXYTOUHbIN derived code MCTOM, XOTS OH He BXOAMUT B S.

Ecnn HynbapHble constructors HopMasM3oBaHbl, co3gaHHble Ans Hux protected bases yyactBytoT B
OCHOBaHUM Yyepes cBOoM exact base_id, SBHO TpebyeMble COOTBETCTBYIOLWMM inference. RULE-SEED:<rule-id> —

[0MycTUMbIN NpuMep convention-id, He ob6s3atenbHbIN prefix.

3.8. Crporunin SG-SUPPORT-FALSIFIER
GST-3 nopaxéH BHYTpPU HemsMeHHoro finite positive support-koHTpakTa theorem-falsifier-om ¢ protocol-

label SG-SUPPORT-FALSIFIER, €C/IM NPEABSABAEHO XOTS Obl OHO:

168. q € i Tg, Ho HM OAHOTO KOHEYHOrO support-tree ¢ seed-IMCTbAMU 4151 G HET;
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169. ponyctuMoe KoHedHoe support-tree ans g cywecreyer, Ho q & p 1.

Empty-premise rule 6e3 HOpMaTUBHOIM HOpPManU3aLMM He ONpoBepraeT UcrpasieHHblM GST-3: Takol
06bEKT nosiyyaet status: INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT " reason_codes:

[NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE].

4. KpacHas KoMmaHpAa npoTuB Bblbopa fixed point

4.1. PewieHune ypaBHeHUI He paBHO grounded provenance

[ns originless AByXy3/10BOro LKA
X,=X,,X,=X,
kaxgas napa X,= X, =Y sasnsertcs fixed point. 13 ogHOro pakra HEMOABMKHOCTM HeNb3A BbIGpaTh Y.
Least fixed point npu nyctbix introductions paseH
X=X,6=2.

Henyctoe Y aBnsetcs circular residue otHocuTenbHo finite-path provenance. OHo He cTaHoBUTCS oOrigin-

tagged introduction oT noBTOpPEHUSs Mo LMKAY.

4.2. Greatest fixed point He saBnsetcs ckpbiTbiM least fixed point
Buibop VT g, arbitrary fixed point, stable model nnu coinductive closure MoxeT 6bITb NOIE3EH B APYrom

KOHTpaKTe. Phase 3 He 06bABASET ero 0XKHbIM. OH Noly4aeT CTaTyC FIXED-POINT-POLICY-SUPPLIED.
Ecan
vI#uTq,
TO Kaxaplit kog u3 pasHoctn VIg4Tg He mmeer koHewHoro seed-grounded support-tree. Ecau

vT¢=uTg, unsupported residue oTcyTCTBYET; HE/Ib3s YTBEPXKAATh, YTO gfp Bceraa mo6aBnser amiHue

KOAbl.
Kaxkpas exact fixed point 06s3aHa nexkaTb B MHTEpBaJie
puTrsCc X CvTq.

HapylweHne 3Toro BKJIKOYEHUA MNPU OLHOM U TOM X€ MOHOTOHHOM orepaTope ABAAETCA FP-INTERVAL-

FALSIFIER.
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4.3. Least policy To)xxe 3anucaHa
YHukanbHocTb grounded fixed point o6bscHAeT, nodemMy KoHTpakT finite seed-support Bbibupaet 1T s.

Ho uMs least, popMyna nopsgka u kputepuit groundedness cammn Bxogat B cneundukaumo. OHU He

ABJIAKOTCS CBOMCTBAMM MUpPa 1 HE NOoNyHaloT NnpuBuiermn 4o 3annmcu.

Mon4yanuBoe nepeksItoYeHME least Ha greatest, any, stable, well-founded, first-found MK solver-default menser

3agady. Ecam policy Bansiet Ha output, oHa BxoauT B readset.

Ecim opuH policy-free core TpebyeT gBa pasHbix policy-selected outputs, HMKakas ogHa ToTasbHas
dYHKUMSA TONIbKO 3TOrO core He BbiAAET 06a. O6paTHbIN 06bEKT Obla Obl FP-POLICY-FALSIFIER. CaMO pa3sinume

outputs npu pasHbIX 3anMcaHHbIX policies — nonoXxuTenbHbI control POLICY-SENSITIVE-CODE.

4.4. MNMopapok ntepauum

HopMaTuBHbIN pe3yabTaT onpegenserca Matematndeckum U 1g, a He cayyaitHbIM MOPAAKOM Y3/10B.
Peanusaums obsisaHa MMG0O MCMOJIb30BaTh CUMHXPOHHYHO UTepaumio oT bottom, nMbo AokasaTb, 4YTo eé
fair worklist Bbiumncnsier 1o ke U1 HeuectHbiit schedule, nponyckaiowmini HaBcerga akTMBupyemoe

npaBuI0, MOXXET BEPHYTb strict subset u He aBnsieTcs least fixed point.

4.5. Ctporun FP-GROUNDING-FALSIFIER
FPS-3 nopaéH CcTaTyCcOM FP-GROUNDING-FALSIFIER, €CiM B HeusMeHHoM finite positive KoHTpakTe
cywecteyeT fixed point XZUTs, nna KOTOporo Kawiplit 31eMeHT MMeEeT KOHeyHoe support-tree ¢

amctbsamu B S.

Implementation-falsifier BosHukaet, ecan checker npuHmMmaet nonleast X, He NOKanMU3yeT HU OOHOIO
q € X (T ¢ v ogHoBpeMeHHo npucBansaet BceMy X craTyc support-grounded. OH cTaHoBUTCA theorem-
alsifier Fp- - TOJIbKO ec/iM Npu N8 Kaykaoro aKTUYECKU NpeabsaB/eHo
falsifier FP-GROUNDING-FALSIFIER X#uTq e X

M NPUHATO KOHeYHoe seed-grounded support tree.

OTaenbHbIA FP-RESIDUE-FALSIFIER BO3HUMKAET, ecim nonempty residue npuHsTon fixed point He nossoaser
npoaosixutb backward-choice no peanbHo firing positive rules k residue-premise 1 KoHeyHoOMy
dependency-cycle. TpebytoTcs TOT Xe KOHEYHbIN universe, ToyHoe fixed-point equality n HeMsmeHHble

rules.
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5. CKpbITbIN readset, He3aKpbITas LEenb U perpecc

5.1. MonHorta readset He cnenyeT U3 AeKnapauumn
Mpoueaypa MOXET YnTaTb CETb, Yackl, random seed, nopagok $ainoB, CUCTEMHOE COCTOSAHME, SEeNsSor-
record, operator choice unu solver configuration, xoTsi 3T KaHanbl OTCYTCTBYIOT B 3asBJIEHHOM BXOJE.

Torpa oHa He aBnsieTcs GyHKUMEN TosIbKo 06bsiBneHHbIX G, S, R 1 policy.

ToyHas aTaka CTpouT ABa 3anycka C OAMHAKOBbIMU OOBLSBAEHHbIMU MOASAMU U Pa3HbIM CKPbITbIM
channel. Ecamn output pasnmnyaetcs, ctaTyc COMPLETE-READSET CHSIT. 9TO He onpoBepraet CFP-3/GST-3; 310

NMOKa3bIBAE€T HEBEPHOE NMPUMEHEHNE TEOPEMbI K HEMOJ/IHOMY view.

5.2. MNpaBuao TakxXe ABASETCA BXOAOM
Ecnm npuHaTHe Wwara 3aBUcKT oT rule-set, rule-set 0653aH 6bITb 3aMOPOXKEH U BK/KOYEH B carrier. Henb3s
Ha3BaTb rule «caMoo4yeBUAHbIM», yAannTb ero u3 readset u 3ateM 06bABUTHL head aBTOHOMHbIM

pe3yabTaTtoM payload.

Peanusaums posmkHa reify Kak MUHUMYM:

TOYHbI HAabop NpaBuJ;

e fixed-point policy;

e HanpaieHue pébep;

e seed u origin constructors;

e canonicalization;

iteration/termination policy, ecan oHa BansieT Ha pe3ynbTart.

5.3. KoHeyHas uenb 3akaHuYuBaetcs seed amMb6o He grounds 3akntoueHue

GST-3 He roBopuT, 4To seed ioxkeH. OH yCTaHaB/AIMBAET €ro CTPYKTYPHYHO posib: seed sSBAsSETCS INCTOM,

KOTOPbI He 6bla Noy4YeH 3ToM support-Lenbto.

Ec/m KOoHeYHoe JepeBo He gocTuraet seed, OHO He sBAsieTca support-tree. Ecim BeTBb NpogosmKaeT

TpeboBaTb HOBOrO NpeaLlecTBeHHNKa 6e3 KoHLa, finite-grounding He 3aBepLUEH.

5.4. Infinite regress

B finite positive nakete 6eckoHeyHass descending support-chain He SBASETCS KOHEYHbIM
cBnaeTenbCTBOM. CTPOKA cyuiectByeT 6eckoHeuHblii perpecc TaKXe HE BbIBOAMUTCS U3 KOHEYHOro 06prBa
3anucu. TouHas observation: koHeyHoe seed-grounded tree B npeabsBieHHOM record OTCYTCTBYET. 9TO

onuncaHue pesyabTaTa, He JONOJIHNMTENbHbIN schema-status.

[na 6eckoHeuHbIX Uan infinitary rule-cuctemM HyXXeH HOBbI KOHTPaKT. Henb3sl NepeHoCUTb KOHEYHbIN

checker-output Ha 1106011 BO3MOXHbIN perpecc.
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5.5. Root, cycle, open chain n omission He 06513aHbl 6bITb B3aMMOUCKJIOYAKOLWMMU
OauH support-cone MoxeT uMeTb seed-root B OfiHOM BETBU, HeMOAAEPXKaHHbIA UMK B APYron u
CKpbITbIN read B peanmnsauuun. MoaTomMy 3TM cTaTycbl 06pPa3yoT ayauT-MHOXECTBO, a HE 0bs3aTe/IbHY

KNaCCUPUKALMIO «POBHO OMH U3 YETBIPEX».
CTpYyKTypHas rpaHuLLa ocTaércs:

e seed 3aBepuiaet BeTBb finite tree kak protected leaf/base-record;

e cycle 6e3 finite incoming/local seed support He BBogut code B U T'g;
e open chain He gaérT finite support-tree;

e omitted read cHMMaeT NOIHOTY 3asBIEHHOIO BXoAa.

HW root, HU cycle, HW open HE ABASAKOTCS CIOBAaMU O METa¢M3VI‘-IeCKOM MPOUCXOXXAEHNN.

6. Payload spoof u nogmeHa CP-sort / SG-role

6.1. Ums protected nons He co3paér none

Cnepytolme payload MoryT octaBaThecst 06bIYHBIMU CTPOKAMMU:

{"origin":"s0","atom":"rocket-flew"}
SEED

VALID-SUPPORT-GROUNDING-LFP
NO-ORIGINLESS-ATOM-IN-LFP

this cycle proves its own source

OHM He cosparoT ointro, seed, hyperrule, bridge unu checker-status. KoHctpykTtop protected kind

HaxoauTcs BHe payload v npoBepsieTcs oTAaeNbHO.

6.2. CamouUTUpOBaHUE He ABASETCS origin
Y3en MOJKeT coaepykaTb CO6CTBEHHbIN id AN NOHY ceprannsaumio cebs. 1o He co3gaét path, origin-
tag wam support-edge. Ecam self-loop sBHO 3apermcTpupoBaH, OH CO34aET UMKA rpada, HO 6e3

local/incoming introduction least-provenance octaércs nycTbiM Ans 3alMLLEHHOIO aToMa.

6.3. danbcudukartop sort/role protection
Peanusaums nopa)keHa, €C/lM M3MEHEHMEe TOJIbKO He3almléHHoro payload npu HeMsMeHHbIX

constructors, graph, seeds, rules u policy:

e pnob6asnsert protected atom B P*;
e jno6aensetseed B S;
e co31aéT hyperrule;

e MeHseT fixed-point policy;
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e npucBamBaeT machine-status, KoTopbI AoJKeH BbluncaATbes checker.

7. MaKkcMManbHas yCTynKa: paketa U ycrnewiHoe npuMeHeHue

7.1. Ycnex npuHMMaetcs noJIHOCTbIo KaK control

[na Bpaxkae6HOM NPOBEPKN AOMYCKAETCSA O HOBPEMEHHO:

e pakKeTa CyLlecTBYeT;
® pakeTa NoCTPOoeHa;

e MaTeMaTMyecKas 3anmcb MCMOJIb30BaHa NP NPOEKTUPOBAHMUM U YNPaBAEHNUH;
® PAcyYéT BbINOJIHEH 6e3 OLNOKY;

e telemetry-record coBnan c prediction-record no npuHaToMmy criterion;

e paKeTa JIeTuT;

® pacyéT NPUYMHHO Y4aCTBOBA/ B NOJETE;

e 06bsBNIEHHAs TEXHMYECKas Leb AOCTUMHYTA.

3TV NYHKTbl BBOASATCSA Kak MaKCMMasbHas yCTyrnKa, a He BbIBOAATCS U3 ByKB pasgena. [osaTomMy oTBeT

«HO paKeTa AeNCTBUTE/IbHO MOoJIeTENa» YXKE BKJIOUYEH U He MopaXkaeT record-Teopembl.

7.2. Yto nosiBaseTcs B MNOJIHOM Tpacce

MoNHas NPUKNaHas TPAcca MOXET CoAepKaTb:
\m,b,r,,,,0,p,c,g,]J|,

rae m — formal result, b — binding/bridge record, r,,, — application record, o —

observation/telemetry record, p — occurrence nam mechanism protocol, ¢ — fit criterion, g — goal

record, j — justification record.

Mocne protected introduction U P; nepeHocut origin-tagged atoms no graph-edges; nocne
permctpauum  bases u rules HTg BbiBogMT supported claim-codes. 31o pasHble relations.

MonoxxknutenbHbin CP-control nosiy4aeT CYCLE-PROPAGATES-INTRODUCED, a He HapylwleHue Phase 3.

7.2.1. Goal-sort, SG-base u purpose-claim He ckneunBatoTcs

Tpu executable ¢popMbl pasanyHbi:
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Layer Exact protected form Yero ¢opma He co3paéT cama
triple
CP (S ,GOAL, a) € Olntro (S), SG-base unu purpose-claim

cepuanusyemblit ¢ JSON sort: "goal"

"base_id":"B:goal","role_code":"goal" .
SG BASE { - & - & CP origin triple

.

goal-base; CLAIM He umeer sort nnu

SG CLAIM {"claim_id":"C:purpose",...}
role_code

B rocket control inference I:purpose BbIBOOUT claim C:purpose U ABHO MEPEYNCNAET B:goal B required_base_ids.
Prefixes B: n c: ansatotcs id conventions, HO pasanume schema-namespaces obszatenbHo. CP
mathematical sort GO A L, ero JSON representative sort: "goal", SG role_code: "goal" 1 payload-cnoBo goal He

HacneayroTca Apyr oT apyra 6e3 otaensHoro embedding.

Labels endorsement, fit U justification He BXOAAT aBTOMaTU4YeCKN B BoceMb CP-copToB. B SG OHU MOTYT 6bIThb
exact claim ids 6o protected bases ¢ AONYCTUMBIM role_code, BbIGPAHHbIM KOHTPAKTOM; UX aHIIMIACKOE

HanncaHme He ,D,O6aBJ'IF|eT HOBbIM enum sort.

7.3. Yero ycnex He gonucbiBaeT Hasay,
Mo3aHuin success-record He CTAaHOBMTCSA NMPEXHMM origin MaTeMaTmnyeckoro carrier. OH co34aéT HOBbI
y3€eJl, HOBbI/ MyTb M HOBbIM AOCTYMHbIN input. Linkn obpaTHOM CBA3M MOXKET pacnpocTpaHsATb Sensor-,

control- n goal-codes nocne nx BBeAEHUS; OH He aenaeT ux originless coaeprkaHueM paHHen GopMybl.
M3 aTOro He cnepyer:

® Y4TO paKeTa He CYLLEeCTBYET;
® 4TO NoséTa He ObINo;

® 4TO pacyéT becnoneseH;

® YTO NPUYMHHOW CBSI3U HET;

® YTO SeNSor HEHAAEXEH;

® 4TO LE/b OTCYTCTBYET;

® YTO yCMNexX «HUYEro He 3HAUYUT».

Kaxkpas Takas oTpuuaTesibHas CTpoka noTpe6oBasia 6bl OTAENbHOrO OTHOLUEHWUS M Hapyliuna 6bl

NOJIAPHYIO CUMMETPUIO.

7.4. Bonpoc «3a4eM?» He ofnpoBepraeT BbiYUC/I€HNe
Goal, endorsement, fit u justification aensitoTcs pasHbiMuM target-role codes, a He aBTOMaTU4eCKM

yeTbipbMs CP-copTamu. ®opManbHas npoueflypa MOXKET NepeHOoCUTb YxKe BBeAEHHbIN CP goal-atom
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nmbo BbiBoguThb SG claim mn3 exact goal/criterion bases. OHa He BblIGMpaeT 3TU inputs aBTOHOMHO U3

originless CP-cycle nnu seedless SG support-cycle.
TOYHbIN UTOT:

Pakema moxkem nemems, pacdém mMoxkem cOBMNacme, a LUKA ynpasieHUus Moxxem pabomamb.
Ho binding, observation, criterion, goal u justification Bxogsm B NoJIHyt0 Mpaccy Kak pasiudumMbie
CP introductions, SG seeds nu6bo supported claims; noemopeHue He cozaaém CP output 6e3
introduction unu SG output 6e3 seed-support.

7.5. dusnyeckuit LMK He paBeH support-SCC
Feedback loop, opbuTta, anektpmnyeckas Lenb, MOBTOPHbIN 3anyck nporpaMmmbl U SCC B record-rpadpe —
pasHble ¢OpMbl [0 KOHTpakTa conoctaBineHus. CFP-3 He yTBep)aaeT, uTo OOUBUYECKUM UMUK He

Cnoco6eH YTo-IM60 NPUUYNHUTL. OH BbIYUCAISIET NPOUCXOXAeHUe protected codes B npeabsiBneHHoM G.

8. NMepdopmMaTBHOE NPOTUBOPEUNE U CAMONPUMEHEHUNE

8.1. OTOT JOKYMEHT He ABASIETCS UCKNIOYEHNEM
Hactosawm ¢amn — carrier. Ero ¢opmyabl nosyyaoT theorem-status Tonbko OTHOCUTE/IBHO
06BbsABNEHHOMN MeTaTeopunn, KOOUPOBKU U NMpaBUI YTEHUA. Ero CTPOKWM He ABNAKTCA TEM, YTO HAa3BaHO

MUCTOYHUKOM, LIMKJIOM, pakeTon, ycnexom UJIU Mupom.

Phase 3 ncrnonb3yet MaTteMaTuKy, YTObbl YCTAHOBUTbL MaTeMATUYECKMIAN MHBapKaHT finite positive closure.

370 He npoTuBopeyme. MpoTnBopeYme BO3HUKIIO Gbl NMPU OJIHOBPEMEHHbIX CTPOKaX:

170. HMKaKoW GopMabHbIi BbIBOJ, HU NMPU KaKMX NPaBUIaX HEBO3MOMKEH;

171. cnepytowmin dopmManbHbIN BbIBOA, A0Ka3bIBAET NMYHKT 1.
TaKoi MULIEHM 3[ecb HeT. BHYTpeHHss BbIBOAUMOCTbL NpuHMMaeTcs. OTpuuaetcs originless nosieneHune
protected atom B least-provenance; gia X € Fix(TS)Z,pTS}C ycTaHaB/AMBaeTcs oTcyTcTBue finite
seed-tree xota 6bl y ogHoro residue-element. 115 nonleast unary @ aeictByeT oTae/IbHOE OTCYTCTBUE

finite introduction-path witness y residue.

8.2. Policy u seeds co6cTBEHHOro AoKasaTe/IbCTBa
CaMo uccriegoBaHMe MCMOJb3YET 3aMnuMcaHHble npaBuaa JIOrMKK, onpeaenerHus finite graph, nopsaok
pelwéTku u fixed-point policy. OHu aBastotca supplied contract, a He pe3synbTaTtoM camocepTUdUKaLUN.

FPS-3 He npeBpallaeT C/IOBO least B CBOMCTBO YEro-M60 BHE KOHTPaKTa.

8.3. Checker-output octaérca 3anucbio

Cratyc
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VALID-CYCLIC-PROVENANCE-LFP

O3HayaeT, 4YTo NpeaocTaBeHHble GalTbl NPOLWN TOYHbIN checker No 06bsABIEHHOMY KOHTPaKTy. OH He
O3HayaeT WUCTUHHOCTb payload, BHEWHWA WAKM UCTOPUYECKMI oOrigin, GU3MYECKYyd UCTOpUID NGO

MOHOTY MMpa.
AHaNnorn4yHo:

e hash ¢ouMKcMpyeT oTHOLLIEHME MeX Y BbluMCAEHHbIMKU BaliTamMu 1 digest no anroputmy;
e test count puKcmpyeT pesysbTaThbl AaHHbIX 3aMyCKOB;
e manifest PuKcUpyeT NnepeumnciieHHbIe NYTU U XELLIN;

o freeze label He ycTaHaBAMBaET AaTy NPOUCXOXKAEHMS HABAOAEHUS;

self-audit He yaocToBepsIET BHELLHIOK UCTUHY TEKCTA.

8.4. My6baunyHas cTpoka

®pasa
«LluKa He sBa1slemcsi UCMOYHUKOM »
6e3 noA3aro/I0BKa NoJsly4aeT UNBOUNDED-STANDALONE. TOYHas A0NyCTMMas CTpOKa:

Originless SCC He BBoaum protected atom B least-provenance; Lukn ¢ local unu incoming
introduction nepeHocum BBeaéHHoe, a policy sBasemcs gobaBieHHbIM input, Koraa oHa

BbIGUpAem, npuHUMaem ujau ucrnosibayem honleast fixed point.

8.5. ctopuyecKas 1 OHTONIOrMYECcKas CTPOKU
®pa3sbl «MaTeMaTMKa BO3HUKIA U3 A3blKa», «YMCEN HE CYLLLECTBYET», «BCE ABAAETCA JIMHUAMUN Y, «HUKTO
paHbLUe 3TOro He Aenan» He ABAAtTca nocblikamm CFP-3, GST-3 nam FPS-3. Ux ncknrovenme ycuameaet

TEOPEMbI: pe3yibTaT HE 3aBUCUT OT pPaCCKa3a O MNMpPOoL/IoM UJI OT OHTOJIOTMK C/1I0BA uucho.

ABTOpCKas Aeknapaums OJMHOYHOrO BO3HMKHOBEHMS HabMOAEHUS MOXET ObITb 3anucaHa OTAEJIbHO

KaK AUTHOR-DECLARATION. OHa He noJiyyaeT theorem-status 1 He TpebyeTcs ans pesynbtaToB Phase 3.

3apernctpmupoBaHHbI novelty-claim nmeet poBHO chepgyrolme nons:

claim _id: C-NOVELTY

kind: novelty status

novelty status: NOT-ASSESSED

priority status: NO-PRIORITY-CLAIM

expected status: NOT-ASSESSED

semantic status: NOT-MACHINE-VERIFIED

claim_sha256: sha256:6d6a54955d87d6cd35al5ch50eb4a7e3f1c20d61a50cbdeb5f30518db919914d

NOT-ASSESSED HE O3HA4aEeT nepBbid, He nepBbit UJIN coBnageHuit Het. AUTHOR-DECLARATION SABJIAETCA pI’OtOCO|

annotation 1 He 3amMeHseT novelty audit.
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9. YcnoBusa HeCcoCcToATe/IbHOCTU

9.1. dopManbHas HECOCTOATENILHOCTb

Phase 3 TpebyeT ucnpasneHus, eciv NpeabsaBaeHo XoTs 6bl 0AHO:

CP-PATH-FALSIFIER NMPW cOXpaHeHuu TouHoro finite positive CFP-koHTpaKTa;

CP-PATH-FALSIFIER B crieumanun3saumm CP-NOSOURCE, CP-SCC-FALSIFIER, CP-CUT-FALSIFIER MJIN CP-AST-FALSIFIER

Npn COXpaHEHUN NX TOYHBIX AOMOJIHUTE/IbHbIX MOCbINIOK;]

SG-SUPPORT-FALSIFIER, SG-BASIS-FALSIFIER WMJIM SG-HIT-FALSIFIER MPW COXpaHeHun To4yHoro finite positive

SUppOrt-KOHTPaKTa;

FP-GROUNDING-FALSIFIER, FP-RESIDUE-FALSIFIER, FP-POLICY-FALSIFIER WJIN FP-INTERVAL-FALSIFIER OJ14 ﬁxed-point

06bEKTa TOr0 YK€ KOHTPaKTa;

originless SCC nonyuaet protected atom B U P;

reachable origin-tagged introduction otcytcteyet B H D(;

q € uT g 6e3 koHeuHoro seed-tree;

KoHeuHoe seed-tree cywecteyet, Ho q € U T g;

support-grounded fixed point otanuaetcs ot T g;

HekoTopbit X € Fix(Ts), X#uTg, He copeput HM ogHoro residue-element 6e3 finite seed-
tree;

3aaBneHHbIN protected-endpoints cp-cut yaansert internal nodes, nepecekatowme Bce introducer-
to-target paths, Ho atom coxpaHsieTcs npu HemsMmeHHoM deletion contract;

3asBJIEHHbIN CP-CUT OCTaBAsIET surviving introducer-to-target path, Ho atom ncuesaer;

3a8B/IEHHbIN CP-AST JlOMYCKaeT pasHble target-codes npu paBHbix frozen core u least-provenance,

XOTA nosiHas GpakTopusaums target Yepes 311 ABa BXO[a COXpaHeHa.

9.2. PeannsaumnoHHasA HECOCTOATENIbHOCTb

Checker TpebyeT ncnpaBaeHus, eciu:

npuHuMaet declared provenance 6e3 HE3aBUCMMOrO NMEPECYETa;

HauMHaEeT UTepaL Mo C NoIb30BaTe/IbCKOro nonbottom seed, He 3aperncTPUpPOBaHHOIO B Olntro UK
S;

Bblumcasiet gfp ambo first-found fixed point 1 HasbiBaeT ero Ifp;

pe3ynbTaT 3aBMCUT OT HeZIEK/ITAapPMPOBAHHOTO Nopsiaka o6xoaa;

o6palllaeT HanpassieHne XoTs 6bl 04HOro provenance-edge;

obbeaunHseT atom-codes ¢ pasHbIMuK origin-id unu sorts;

TpakTyeT hyperedge Kak AN3bIOHKLMIO premises;
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e pPUHUMAET HernoMeyeHHoe empty-premise rule;

e JlOMYyCKaeT oTpulaTesibHOe UK yaansiollee npaBuio Kak positive monotone;

e no3BonseT payload co3pgatb protected constructor;

e nponyckaeT reachable introduction in6o gob6asnsiet unreachable atom;

e 06bABAAET BeCb NPomn3BosbHbIN fixed point grounded Tonbko 13 paseHcTBa X = TS(X);

e TepseT OA4HO M3 HecpaBHUMbIX minimal bases AM60 coxpaHseT 3aBeAOMO HEMWHMMAaJIbHbIN
superset;

e aBapUIMHO 3aBEPLUAETCS Ha CTPYKTYPHO HEBA/IMAHOM BXOJl€ BMECTO OrpaHMYeHHOro cTaTyca.

9.3. HecoctoAaTenbHOCTb NPpUMEHEHUs

TeopemMa MOXeT 0CTaBaTbCA BepHOl}‘l, HO ObITb NMPpUMEeHEHa HEBEPHO, eCN:

e SCC record-rpada BbiaH 3a GU3NMYECKYIO MPUUNHHYIO METJIIO;

e protected atom BblgaH 3a pedepeHT;

e seed Ha3BaH NIOXHbIM TOJILKO MOTOMY, YTO OH HE BbIBEJIEH 3TOM LIEMbIO;

e circular support Ha3BaH lorM4ecknM NpoTnBopeYmnem 6e3 oTaesibHoro consistency contract;
e gfp 06bsABIEH HEAONYCTUMbBIM BO Bcex coinductive cuctemax;

e finite checker BbigaH 3a JoKa3aTeNLCTBO O /11060 GECKOHEYHOM PEKYPCUN;

e JsloKanbHo originless SCC Ha3BaH globally originless npu Hannumm incoming introduction;

e yCrneuwHoe npuUMeEHeHMe, sensor MaM goal CKpPbITO MPUCYTCTBYIHOT BO BXOAE, HO OOGbBSBAEHbI
pe3ynbTaToM oAHol mathematical projection;

e oTcyTcTBME goal-record paclumMpeHo A0 OTCYTCTBUS LEu;
e otcyTcTBME finite support-tree pacliumpeHo Ao noxHoctu payload;

e /119 peanbHON NPaKTUKM He NpeabsBieH NepeBo, coxpaHatowmm rules, readset, CP sorts, SG role-
codes, origins, seeds u fixed-point policy;

® 3aroJI0BOK paclUMPEH A0 «BCsl MaTEMATMKA JIOXKHA» UM «HUKAKOW PacyéT He paboTaeT».

10. O6s3aTe/IbHbIE NOJIOXKUTE/IbHbIE U OTpULLaTENbHbIE controls

KO/IOHKa HU)KE COAEPXKUT CMeLlaHHble YPOBHM TONILKO C SIBHOM MapKMpOBKOM: schema-status mam
reason-code  Ha3BaHbl KaK Mons;  ocCTalbHble  3/IEMEHTbl  SABJAOTCA NpoBepPsIEMbIMU

observations/protocol-labels, a He 3HaYeHUs MM BEPXHEYPOBHEBOTO status.
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Control Oxxupgaembiit record-pesynbrtar

status: VALID-CYCLIC-PROVENANCE-LFP; atom npucyTcTeyeT

OpuH local introduction, auukanyeckuii nyThb K target
A 4 T & y Bcex reachable descendants

Originless self-loop NO-ORIGINLESS-ATOM-IN-LFP; least provenance nycTto

NO-ORIGINLESS-ATOM-IN-LFP; HenycTble equation-solutions

Originless ayxy3noBoi SCC
nomeyatorcs nonleast

SCC c local introduction CYCLE-PROPAGATES-INTRODUCED
SCC 6e3 local introduction, Ho ¢ incoming origin CYCLE-PROPAGATES-INTRODUCED
OpuHakosbIn payload npu pasHbix origin-id [Ba pa3Hbix protected atoms
Payload copepxut nonHyto cepmnanmsaumio origin/seed Protected closure He MeHsieTcs

Tagged executable seeded-cycle: BASE B:seed; CLAIMs C:p, status: VALID-SUPPORT-GROUNDING-LFP; gas C:p v C:q

C:q; B:seed = C:p, C:p = C:q,C:gq= C:p exact minimal base-set paseH {B:seed}
Tonbko C:p = C:q u C:q = C:p, 6e3 BASE v 6e3 nto60oro protocol-label NO-SEED-NO-ROOT-IN-LFP; C:p,C:q
anbTepHATUBHOTO KoHe4yHoro seed-grounded support-tree oTcyTcTBYtOT B [ TS

status: INCOMPATIBLE-SUPPORT-GROUNDING-CONTRACT;
reason_codes:
[NULLARY_INFERENCE_REQUIRES_EXPLICIT_BASE]

Inference c nyctbiMu premise_claim_ids n
required_base_ids

HynbapHbIi constructor, HopmMannMsoBaHHbIM B BASE ¢ exact
base_id (Hanpumep, convention-id RULE-SEED:r0) 1 siBHO
yKasaHHbI TeM e id B required_base_ids

Head grounded yepes protected base; prefix RULE-SEED: He
TpebyeTtcs checker-om

Hyperrule { P, pZ} — (], pOCTyneH ToNbKo Py qe&u Ts

[lBa HecpaBHUMbIX minimal seed-bases O6a npucyTtctaytoT B B_min(q)

Nonleast fixed point seedless claim-cycle UNSUPPORTED-NONLEAST-FIXED-POINT
SIBHO Bbl6paHHas gfp policy FIXED-POINT-POLICY-SUPPLIED

OUTSIDE-CP-LFP-3-NONMONOTONE / OUTSIDE-SG-LFP-3-

Nonmonotone recursion NONMONOTONE / OUTSIDE-FP-SEL-3-NONMONOTONE

MakcuManbHo ycrneluHas rocket-Tpacca ¢ BBe4EHHbIMU Ycnex gonyckaetcs; introduced codes grounded, Ho He
bridge/telemetry/criterion pPeTPOaKTUBHbI

CucteMa, KoTopasi MpUHMMAaeT TOJIbKO YA06Hble originless npumMepbl M He NPUHUMAaET UMKA C

BBe,ﬂ,éHHbIM atom, 3aIMBaeT NO3YyHI BMeCTO MPOBEPKN TEOPEMBI.
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11. ToyHbIN peectp claim / status / falsifier

PHASE 3 - CFP-3 / GST-3

Ino6anbHbil status-layer fence us § 0 gecTByeT Ha BCO TabB/IMLY: TO/ILKO CTPOKU MOC/E SBHOTO status:

apnsaoTtcs literal BEPXHEYPOBHEBbIMM €nuUM; reason_codes OCTAlOTCA OTAE/IbHbIM NOJIEM; ABSENT, CUT-

CERTIFIED, UNBLOCKABLE-PROTECTED-ENDPOINT —

Tonbko literal

BJIOXKEHHOIO cut_status;

self-claim status

YKa3bIBaeTCsA KaK expected_status; ocTasibHble CAPS-cTpokn aastotcs protocol labels. Wildcard-ctatycos

34€eCb HeT.

Claim

Status

TouHblii falsifier unv npegen

P”(V) PaBHO MHOXeCTBY origin-
tagged introductions Ha KOHEYHbIX

MyTIx s v

Originless SCC He nopoxaaet
protected atom B Ifp

SCC condensation coxpaHseT least
provenance

Lmkn ¢ local nam incoming introduction
nepeHocut atom

Protected-endpoints internal cut
ypanset atom y target Torga v Tonbko
Torfa, Korja nepecekaer Bce
introducer-to-target paths

Target, dakTopu3yOLWMINCS Yepes
frozen core u P*, He pasnuuaer

3anuncy ¢ paBHbIMKU 3HAYEHUSMM ITUX
NpoeKLumi

qe u T s iff cylecTByeT KoHeuyHoe
seed-grounded support-tree

Ecan pns head HeT HU ogHOrO
KOHEYHOro support-tree ¢ IMCTbsIMK B
S, 10 head otcyTctByeT B Ifp; UncTbIil
seedless positive cycle — yacTHbIN
cnyyan

theorem-id CP-LFP-3 (CFP-3); self-claim
expected_status: TEXTUAL-THEOREM-
IN-DECLARED-METATHEORY

CP-NOSOURCE - NO-ORIGINLESS-
ATOM-IN-LFP

CP-SCC - SCC-CONDENSATION-
PRESERVES-PROVENANCE

CYCLE-PROPAGATES-INTRODUCED

protocol theorem-label CP-CUT;
BIOXKEHHbINM cut_status paBeH poBHO
ABSENT, CUT-CERTIFIED nn6o
UNBLOCKABLE-PROTECTED-ENDPOINT

CP-AST - CYCLIC-AST-SEPARATED

theorem-id SG-LFP-3 (GST-3); self-
claim expected_status: TEXTUAL-
THEOREM-IN-DECLARED-
METATHEORY; finite fixture status:
VALID-SUPPORT-GROUNDING-LFP

protocol-label NO-SEED-NO-ROOT-IN-
LFP
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CP-PATH-FALSIFIER: triple
npucytcTeyeT 6e3

(S,T,Cl] S OIntro(s) win 6e3
nyms —, " V; mbo Takom introduced
reachable triple oTcyTcTBYET B
npunstom U D

CP-PATH-FALSIFIER B cneuuanmsaumm
CP-NOSOURCE: atom npucyTcTByeT,
XOTSl BO BCEM incoming cone HeT
cooTBeTcTBYtOWEro introduction

CP-SCC-FALSIFIER: exact condensation
€ coxpaHéHHbIMM introductions MeHsieT
root provenance

Reachable introduced atom
oTcyTcTBYET B least provenance

CP-CUT-FALSIFIER: BCe nyTn
nepeceyveHbl, Ho atom ocTaércs; InM6o
surviving path ectb, a atom ncues —
6e3 rewiring 1 HoBbIX introductions

CP-AST-FALSIFIER: paBHble
core/provenance, pasHble target-codes
Nnpu COXPaHEHHOM TOTaJIbHOM
dakTopusaumm

SG-SUPPORT-FALSIFIER: ogHa cTopoHa
3KBMBAJIEHTHOCTU BbIMOJIHEHA, A
Opyras HET npu ToM e finite positive
contract

SG-SUPPORT-FALSIFIER: head Bxoaut B

H TS, XOT$ KOHeyHoro seed-grounded
tree HeT. Hannumne otgensHoro
grounded derivation BbiBoauT head u
He sBnsetcs falsifier



BEFOREWORD / RESEARCH

Claim

Status

PHASE 3 - CFP-3 / GST-3

Tounnii falsifier unu npegen

Inference 6e3 premise_claim_ids n
required_base_ids HecoBMecTMM ¢
executable contract; Hopmanusaums
Co342€ET base u SBHYIO CCbIJIKY Ha Hero

B_min(q) coaepuT Bce 1 TONIbKO
subset-minimal seed leaf-sets

Root ncuesaet nocne seed deletion iff
disabling set nepecekaet Kaxabii
minimal basis

Support-grounded fixed point
eanHcTBeHeH v pasen [ T g

Kaxkpas fixed point nexxut mexxay least
n greatest

Nonleast fixed point cogeput
unsupported residue, BegyLumi
backward k dependency-cycle

Bbi6op Ifp, gfp nam nHoi semantics
SAB/ISIETCS MOJIEM KOHTPaKTa

Gfp Bcerga otnnyaetcs ot Ifp n Bcerga
nobaensert residue

Nonmonotone recursion nokpbIiTa
CFP-3/GST-3/FPS-3

Payload cnocobeH Ha3HauunThL cebe
origin, seed, rule unu policy

Declared readset sBnsieTcs NoiHbIM
TOJIbKO MOTOMY, YTO TaK HanMcaHo

status: INCOMPATIBLE-SUPPORT-
GROUNDING-CONTRACT;
reason_codes:
[NULLARY_INFERENCE_REQUIRES_EXP
LICIT_BASE] gns
HEeHOPMa/IM30BaHHOTO C/yyas

MINIMAL-ROOT-BASES-ENUMERATED

ROOT-SEED-CUT-VALID

theorem-id FP-SEL-3 (FPS-3); self-claim
expected_status: TEXTUAL-THEOREM-
IN-DECLARED-METATHEORY; protocol-
label UNIQUE-SUPPORT-GROUNDED-
FIXED-POINT

LEAST-FIXED-POINT-FROM-BOTTOM /
GREATEST-FIXED-POINT-FROM-TOP

UNSUPPORTED-NONLEAST-FIXED-
POINT / CIRCULAR-RESIDUE-LOCALIZED

FIXED-POINT-POLICY-SUPPLIED /
POLICY-SENSITIVE-CODE

REJECTED-OVERREACH

OUTSIDE-CP-LFP-3-NONMONOTONE /
OUTSIDE-SG-LFP-3-NONMONOTONE /
OUTSIDE-FP-SEL-3-NONMONOTONE

PAYLOAD-SPOOF-REJECTED /
PAYLOAD-SUPPORT-SPOOF-REJECTED /
PAYLOAD-POLICY-SPOOF-REJECTED

NOT-ATTESTED
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Empty-premise inference npuHsT 63
explicit base nM6o HopmManusytoLwMit
base He ykasaH B required_base_ids

SG-BASIS-FALSIFIER: nponyuweHo
MWHUMasIbHOe OCHOBaHWe, flo6aBfieH
strict superset ainMb6o nucT He sBAseTCA
protected seed

SG-HIT-FALSIFIER: BCe bases
nepeceyeHbl, HO root octaércs, MMbo
surviving basis ecTb, Ho root ncyesaet

FP-GROUNDING-FALSIFIER

FP-INTERVAL-FALSIFIER: exact fixed
point He coaepxwuT Ifp n1Mbo He
copepxutcs B gfp

FP-RESIDUE-FALSIFIER; yacTHbIN
grounding-falsifier: X # U TS, HO
Kkaxablit € X umeet koHeuHoe
seed-tree

FP-POLICY-FALSIFIER;
peannsaumoHHbIv npegen: output
MeHseTcs ot policy, Ho policy
otcyTctByeT B declared readset

Mio6oit kontpaktc VT ¢=p T g

[lns npuMeHeHus Tpebyetcs
oTAeNbHas TeopeMa; TEKyLLas CTPOKa
He NpuHUMaeTcs

Protected constructors He unTaroTcs us
payload; peanusaums, genatouias 3To,
nopakeHa

[lBa 3anycka c oanHakoBbIM declared
input 1 pasHbIM output 1U3-3a cKpbITOro
channel
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PHASE 3 - CFP-3 / GST-3

Claim Status Tounnii falsifier unu npegen
Mo onpepenenuto finite tree;
Open nnu 6eckoHeyHas Lenb 6e3 seed
P 4 REJECTED 6ecKkoHevHas obaacTb TpebyeT HOBOro

asnsetcs finite support-tree

MakcuManbHbIn rocket-success
onposepraeT Phase 3

CFP-3 goKasbiBaeT OTCyTCTBME
dU3MYECKON NPUYNHHOCTH

OTtcyTtctBMe seed JoKasbiBaeT
NOXHOCTb payload

OTOT LOKYMEHT UCKIOYEH U3
COBCTBEHHOM rpaHULpI

Checker-output yctaHaBnvBaet
BHELLHUIA MUP

3aro/JioBOK caM siBasieTcs TeopeMon

Phase 3 yctaHoBMMa CTOpUYECKUI
npuoputeT

NOT-A-FALSIFIER - ADDED-
INTRODUCTIONS

REJECTED-CATEGORY-TRANSFER

REJECTED-POLARITY-EXPORT

REJECTED-SELF-EXCEPTION

REJECTED-SCOPE-EXPORT

[Lns 3aperncTpupoBaHHOro B
00_MANUSCRIPT_RU.md claim C-
PUBLIC-TITLE: kind: title;
expected_status: UNBOUNDED-
STANDALONE. 3aron0Bku 3T0ro
adversarial-paiina otaensHo He
3aperncTpupoBaHbl

novelty_status: NOT-ASSESSED;
priority_status: NO-PRIORITY-CLAIM

12. duHaNbHaA rPaHULLA KPaCHOM KOMaHAbI

Mocne Bcex aTak coxpaHsaeTca TOYHbIN pe3yaibTaTt:

KOHTpaKTa

Bridge, telemetry, criterion,
mechanism u goal BXoAsT Kak HOBble
protected records

Pe3synbTaT oTHOCUTCS K path
provenance codes, He K physical cause

GST ycTaHaBAMBAET TO/IbKO OTCYTCTBUE
finite seed-tree B declared support
system

Ero dbopMmy bl 1 CTaTyCbl TaKKe
aBnsatoTCA carrier u contract-relative
records

Checker o6pabatbiBaet
npeaocTaBeHHble 6aiTbl; OTAE/bHOro
world-relation B KOHTpaKTe HeT

TeopeMHbIi CTaTyC UMEET TOJIbKO
TOYHas orpaHuyeHHas dopmyna
CFP-3/GST-3/FPS-3

McTopuyeckuii claim He sBnsetcs
NOCbINIKOM U TpebyeT OTAENbHOro
KOHTpaKTa

B KoHe4yHOM MnosioXKumesibHOM KoHmpakme least-provenance cofep>xum poBHo origin-tagged

introductions, gocmuratouue y31a no KoHeYHbIM NymsmMm. LIUKI Moxkem fepeHocumsb BBeiEHHOe,

Ho originless SCC He BBoguUmM protected atom. B support-yuacmu nullary constructors

npejBapumesibHO HOPMaAau3oBaHsbl B protected bases, a ordinary rules umerom Henycmele

premises: code Bxoaum B grounded least fixed point poBHO Npu Haau4uu KoHe4YHoro seed-support

tree. Mobas X € Fix (T S), omauuHas om U T g, conep>kum residue 6es3 finite seed-tree; ansa

unary D neticmeyem omgensHoe path-grounded ymsep>kaeHue. Bbibop uHoti fixed-point policy

ocmaémcs f06aBeHHbIM M10/1eM KOHMpPAakma.
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KopoTkas ny6andHas ¢popMma, He paspyLuatoLas Teopemy:
Llukn Mo>kem nosmopums BBeAEHHOE. VIcmOoYHUKOM MoBMmMopeHue He cmaJio.

[axke 3Ta cTpoKa ocTaértcs carrier. OHa He MpeabsBAsSeT UCTOYHUK, UMK, paKeTy, MONET, uefb Uau

OTCYTCTBUE CMbICNa.
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