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AHHOTaUI U

HacTtosmias crates npencrasnsgeT PILOT-01 kak y3Kul JOMEHHEIN TECT IIPO-
rpammbul Reper-Projective Database (RPD). MaTemMaTudecKuil TEKCT MOIEIU-
pyetcs kak rpad popMynbHEIX IIepexonoB, Reper-y3smoB, gap-y3710B, HOCUTe-
JIel TPEeNsTCTBUI M KaHOWUOATOB B TEOPEMEI. BLIOpPAHHBIM JTOMEH COEmUHSET
IIPOEKTUBHO-TapMOHUYECKYI0 TeoMeTpuio, packet incidence, KOppeKTHYIO HO-
Tanuio npenatcTsuil u Fano-type projective carriers. B ctaThe cTporo oraoensiet-
cs Knaccuueckui GoH OT BHyTpeHHero Bkiaga RPD: cross-ratio, projectivization,
projective spaces u Fano plane paccMaTpuBaloTCsad KaK U3BECTHBIE MaTeMaTHU-
yeckue 00beKTH; BKiaam RPD coctout B formula-chain audit, Formula-Chain
Obstruction Complex (FCOC), HeTpuBuanbHOM packet-obstruction nmpumepe u
ycnoBHOU Fano carrier theorem. [Imockocts ®aHO UHTEPIPETUPYETCHA KaK OH-
Tonmorudeckui G6aprbep: JIoKanbHBIE packet-obstruction Hocurtenu He riobanu-
3yioTcst aBToMaTudecku B P?(F,); mepexon yepes 6apsep TpebyeT SBHBEIX COBMe-
CTUMEIX KapT OTOXIOECTBICHU.

KnroueBsbie ciaoBa: Reper-Projective Database; ayqut popMyIbHEBIX LIEeTIOYEK; ITPO-
eKTUBHasa reoMeTpus; cross-ratio; mnockocts ®ano; packet incidence; obstruction
carrier; FCOC; detection of theorem candidates.
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1. BBegeHnue

MaTemaTuudecKue TEKCTHI COepzKaT He TOJILKO sABHBIE (POPMYJIBEI M JOKa3aTelb-
CTBa, HO TaKXKe CKPBITHIE JOMEHHEIE IIPEeAIOIOKEeHNsI, HeJOCTaTOUYHO ONIPeNeieH-
HBIE IIepexX0bl, JIOKaJIbHble Pa3phIBE U NOoTeHIuanbHbIe theorem candidates. IIpo-
rpamMa RPD paccMmaTpuBaeT Takue OOBEKTH KakK rpad: MCTOYHUKU, (POPMYIIHI,
¢popmyneHEIe maru, Reper-y3ibl, gap-y3Jibl, HOCUTEJIN NIPENSITCTBUU U KaHOUOATH
B TEOPEMBI [TI0JIy4alOT TUIIU3NPOBAHHLIE CBSI3H.

PILOT-01 sBrnsieTcs IIepBOM Y3KOM CTAaThEM 3TOM MporpaMMbl. OH COCPEOTOYEH
Ha IIPOEKTUBHO-TapMOHUYECKUX (DOPMYJIBHEIX LlelloYKax, packet incidence, Kop-
pektHOU OB-HOoTanuu u Fano-type carriers. Llesib COCTOUT He B 3aMeHe KJjlacCcuye-
CKOU IIPOEKTUBHOU reOMEeTPUH, a B IIOCTpoeHuu BHyTpeHHero RPD-cros, KoTopeix
npoBepsieT GOpPMyIbHBIE IEPEXOOHI U OTNINYaeT 000CHOBaHHBIE IIIaTH OT IIEPEX0O0B
c orcytcTtBytomuM domain unu sufficient foundation.

’classical known fact # RPD method theorem # internal construction theorem # conditional th

2. Related Work u rpanuna prior-art

Cross-ratio 1 rapMOHHUYECKOe 3HaUeHUue —1 SABJISIOTCS KJIaCCUYEeCKUMU 00BbeK-
TaMu npoekTuBHOU reometrpun. PILOT-01 He 3asBnsieT HOBU3HY cross-ratio. Bkiazn
RPD coctout B ucnons3oBanuu Reper-uyetBépku (R,I,U; D) u npasuna formula-
chain audit, koTopoe 3anpemiaeT npeBpamaTk harmonic condition B mOIHOCTHIO
o6ocHoBaHHBIM truth-status 6e3 admissible domain u sufficient foundation.

Projectivization Takke sABJIsIeTCSA CTAHOAPTHOU KOHCTpyKUueu. [IpoeKTUBHEBIN
00BEeKT He COBIIalaeT C BEKTOPHEIM IIPOCTPAHCTBOM, U3 KOTOPOT0O OH oOpa30BaH.
[TosTOMy HUCIIOIB3YyETCsI KOPPEKTHAasI HOTAllUs

Oop Vvector obstruction carrier, P(Opg) projectivized obstruction carrier.

[TnockocTe ®aHO eCTh KjlacCU4YeCKass KOHeYHas MPOeKTHUBHAs MJIOCKOCTh Hax Fo.
B PILOT-01 oHa HMCIIOIB3yeTCs YCIOBHO: TPEXMEPHBIN Fo-HOCUTEb NPENATCTBUU
npoekTuBusyetcs B P?(F,), a rmobanpHelii Fano carrier TpeGyet siBHoi identification
axiom.

Maurer-Cartan u deformation theory matoT BHemIHUIM aHaIOT OJII KBagpaTU4-
HBIX obstruction terms u lifting problems. B cTathe He yTBepKpmaeTcsi, YTO BHYT-
peunuit FCOC-HOCUTEND y2Ke TOXIOeCcTBeHeH Kiiaccudeckomy deformation-theoretic
obstruction quotient. 9To ocTa€TcsI OTKPHITOM 3aadel.

3. ®PopMaIbHbIE ONpeJe/IeHUs]

Onpenenenune 3.1 (Formula-chain step). Formula-chain step ects Tunu3upoOBaH-
HBIU ITIePexof
s = (F;, Fj,7,A,Dom, D),

roe F; u F; — formula nodes, 7 — tumn nepexona, A — support set, Dom — admissible
domain, a D — sufficient foundation.

Onpenenenue 3.2 (Reper-ueTBépka). Reper-ueTBépKa 3alnChIBA€TCSI KakK

Rep = (R,1,U; D),
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rame R o603Ha4YaeT YCTAaHOBJIIEHHOE comeprkaHue, [ — invariant unu idea, U — mone
Bo3MozxkHOCTel, a D — sufficient foundation unu context.

Onpenenenue 3.3 (Formula-Chain Obstruction Complex). KoneunomepHsiit Formula-
Chain Obstruction Complex ecTs TpEXYIEHHBIN KOMIIJIEKC

d d
cb 2ot & 07
C KBaJpaTUYHOM KAapTOH MPENsATCTBUM ¢op : O — C?. Onpenenum

Hop = C*/im(dy), Oop = span(im(rw o go)) € Hop-

FIG-001. RPD formula-chain audit graph
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Puc. 1: I'pad RPD-aynuTta GpopMyIbHOU IIEIIOYKH.

4. TeopeMma o gap B GOpMY/JILHOH IIENMMOYKE

Teopema 4.1 (Formula-chain gap theorem). Ecau wae ¢popmyavHol yuenoyku uc-
noav3yem projective truth authorization

cr(U,I; R, D) = —1 = truth-status

6e3 admissible domain uau sufficient foundation D, mo RPD-aydum co3daém GAP-DOMAIN-MISSI
usau GAP-ASSUMP-MISSING.

Ilokazameavcmeo. B RPD-ayoute mercTByioT ABa mmpaBuia. AUDIT-DOMAIN co3pa-
€T GAP-DOMAIN-MISSING, korma domain orcyTcTBYyeT unu HegorryctuM. AUDIT - FOUNDATION
co3maeTt GAP-ASSUMP-MISSING, korga D OTCYTCTBYeT, IIYCT, HEOOHO3HAYEeH U He
IIPUKpPETIEH K mary. CiemoBaTelbHO, IIPH OTCYTCTBUHU XOTsS OBl OOHOTO TpeboBa-
HHUS CO3MAaETCsI COOTBETCTBYIOIIUM gap-node. O



5. KoppekTtHasi OB-HOoTanus U projectivization

Teopema 5.1 (Projectivization dimension lemma). ITycmb O — HeHyse80e 8ekK-
mopHoe npocmpaHcmeo Hao nosaem k u dim;y O = n + 1. Toeda P(O) uszomopgpHo
P"(k) nocae svibopa ba3uca.

Iokaszameabcmeo. Bribop 6asuca oToxaecTsiasieT O ¢ k"L, [IpoeKTUBU3AIUS HAET
P(O) = P(k"1) = P(k). O

CnencrBue 5.2 (Fano u real projective regimes). Ecau dimy, Ogg = 3, mo P(Opg) =
PQ(FQ). Ecau dimg Oopp =3, mo P(OOB) = RP2.

6. FCOC carrier theorem

FIG-002. FCOC obstruction carrier scheme
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Puc. 2: Cxema FCOC obstruction carrier.

Teopema 6.1 (FCOC carrier theorem). [[158 KOHEYHOMEPHO20 BHYMPEHHe20 KOM-
naekca C° — C!' — C? u qop : C* — C? quotient Hog = C?/im(d,) seasemcs sekmop-
HblM npocmpaHcmaeom, a Opg = span(im(rogpp)) — €20 BKMOPHbIM NOONPOCMPAH-
cmeom. CaedosamenvHo, Ogg KOPPEKMHO onpedenéH Kak vector obstruction carrier.

Ilokazamesavcmeo. Tak Kak im(d;) SIBAsSIETCS MOAMPOCTPaHcTBOM C2, quotient Hop
SIBJIIETCS BEKTOPHBIM ITpOCTpaHCTBOM. OOpas = o qop SBNIAETCS IMOAMHOIXKECTBOM
Hop. JIunetiHass 0601049Ka MOOMHOXKEeCTBA BEKTOPHOTO IIPOCTPAHCTBA SIBIISIETCS BEK-
TOPHEBEIM IIOANIPOCTPAHCTBOM. 3HA4UT, Opog C Hog. O

7. HerpuBuanbHoe packet obstruction

Teopema 7.1 (Nontrivial packet obstruction). ITycms C' = k3, C? = k3, d, =0 u
doB (a> b, C) = (CLb, be, Ca)'
To20a Opg = k>.



ITokazamesabcmao. Tak Kak d; = 0, mony4aeM Hop = k°. BEIYMCIIEHUS OaioT
OB

qOB(]-a]-aO) = €1, QOB(O71’1) = €2, qOB(]-’O?]') = €3.

OGpas3 gop comepxHUT 6Gasuc k. [IosaToMy ero nuHelHas 000I04YKa paBHa k>, To eCThb
Oop = k®. O

FIG-003. Nontrivial packet obstruction map

Packet cycle x=(a,b,c) q_OB(a,b,c)
T3 corrections =(ab,bc,ca)

q(1,1,0)=el q(1,0,1)=e3

Puc. 3: HetpuBuanbHasa packet obstruction map.

8. ITnmockocTth ®aHO KaK OHTOJIOTHYECKHH Dapbep

B PILOT-01 nimockocTh ®PaHO UCIIONB3YETCS HE IPOCTO KaK KOHEYHBIN projective

example. OHa BBIIIOJIHSIET POJIb OHTOJIOTMYECKOro Gapbepa MeXKAy JIOKaJIbHBIMU
packet-obstruction HocuTenamu u riaobanbHBEIM projective carrier. [To 6apbepa ceMb
JIOKAJIbHBIX HOCUTEJIEH Ial0T IPSIMYI0 CyMMY pa3MepHocTH 21. ITocse 6apbepa point-
compatible identification maps ¢, : O;, — F3 mo3BossioT mony4uuts identified carrier
Oéﬂobal = Fg H ]P)(Oéﬁobal) = P?(F).
IIpunanun 8.1 (Fano ontological barrier). JlokaavHbie Hocumeau {Or} 1 cFanoLines
He 3adarom asmomamudecku global Fano carrier. YecmHas 0o2106aabHAsA KOH-
CMpYKUUs ecmbv NPpAMAas CymMma cemu A0KA/AbHbIX MPEXMEpPHbIX Hocumeiel, mo
ecmb umMeem pasmepHocmb 21. Ilepexod uyepe3 b6apvep mpebyem si8HbIX point-
compatible maps ¢, : O, — F3.



Fano Plane as Ontological Barrier

Local packet
OB on one line
O_L=F2"3

Before barrier: Fano ontological
Direct sum barrier
®0_L requires domain +
Dimension = 21 identification data

No automatic globalization

After barrier:
O_global~id=F2°3
P(0)=P~2(F2)

Seven local
line carriers

Identification maps
phi_L:0_L-0_F
compatible at
shared points

The barrier is crossed only by explicit point-compatible gluing.

Puc. 4: ITnockocTs ®aHO KaK OHTOJIOTUYEeCKUY Oaphep MeXy JToKalbHEIMU packet-
obstruction carriers u global projective carrier.

9. YciaosHada Fano carrier theorem

Teopema 9.1 (Conditional Fano carrier). Ilpu Fano identification axiom saokaab-
Hble line carriers ckaeusaromcs point-compatible maps. Quotient/colimit nopooic-
daemcs ceMblo HeHY1e8biMu 8ekmopamu F3. [Toamomy
id ~m3 id _ o2
Oglobal =Ty, P( global) =P (F2)
Ilokazamesnbcmeo. AKCuOMa COBMECTUMOCTU OTOXKIOECTBJISIET BCe JIOKAJIbHBEIE KO-
uu omHOTo U TOoro ke Fano point direction. [Tocne dakTopu3sauu mo 3TUM OT-
HOIIIEHUSIM TJI00aIbHBIM HOCUTEIh ITOPOXKIEH CEMbIO HEHYIEBEHIMU BEKTOpPaMu F3.
OTHU BEKTODEI MOpoxkpaaioT Fi. [TpoekTuBu3ausa gaét P?(Fy). O



10. I'paHuIIa YTBEPKAEHUH U OTKPHITHIE 3aJaYH

Reference Verification and Article Claim Boundary

Classical
projective geometry
RPD method

formula-chain audit
Finite

incidence geometry
.
FCOC internal

obstruction carrier

Conditional Fano
carrier theorem

comparison

Maurer-Cartan /
deformation theory Open external

Puc. 5: TI'paHuila yTBepXKOeHUMU: Kiaccudyeckuu ¢oH, BHyTpeHHHe RPD-
pe3ybTaThl, YCIIOBHasA TeopeMa U OTKPHIThle KaHOUOATHL.

I'maBHBIE OTKPEITHIE 3amaun: general packet incidence reflection theorem; natural
packet functor, mopoxmaromuii Fano identification maps; cTporoe cpaBHeHUe c
Maurer-Cartan/deformation-theoretic obstruction quotients; proof-assistant unu
executable checker ons npasun RPD-aygura.

11. 3akaroueHnue

PILOT-01 moka3swiBaeT, uTo RPD MoxkeT nepecobpaTh Y3KUM MaTeMaTUUYeCKUM
OoMeH Kak 1erno4ky audit, obstruction construction, projectivization, Fano extension
1 theorem-candidate control. Hau6osnee ycToiiuuBble pe3yIbTaThl OCTAIOTCS BHYT-
peHHUMU unu yciaoBHBIMM: formula-chain gap theorem, FCOC carrier theorem,
nontrivial packet obstruction, Fano ontological barrier u conditional Fano carrier
theorem. Buemuss deformation-theoretic ugpeHTHUGUKaLMA cOXpaHeHa KaK OTKPHI-
Tas 3ajayva.

A. Taoiauiia theorem/status

ID Ha3BaHue Crartyc

T-PH-009 Reper harmonic method lemma method lemma, not
classical novelty

T-PH-001 Formula-chain gap theorem proved inside RPD
method

T-PH-002 Projectivization dimension lemma classical known fact
used



ID Ha3BaHue Crartyc

T-PH-003 Fano/RP2 corollaries conditional on
field/dimension

T-PH-004 FCOC carrier theorem proved inside internal
RPD model

T-PH-005 Nontrivial packet OB theorem proved inside internal
RPD model

T-PH-006 Fano local line extension proved inside internal
RPD model

T-PH-007 Fano direct-sum carrier theorem proved inside internal
RPD model

T-PH-012 Fano ontological barrier principle RPD interpretation
and internal boundary
principle

T-PH-008 Conditional Fano carrier theorem conditional on
identification axiom

T-PH-010 General packet incidence reflection open

theorem
T-PH-011 External deformation-theoretic OB open

theorem

B. I'pad 3aBHCHMOCTEH

FIG-005. Article theorem dependency graph

Reper Formula-chain
method lemma gap theorem
audit protects
truth-status
Corrected FCOC carrier Packet OB
OB notation theorem 0_0OB=k"3
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internal construction chain
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Direct sum
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Puc. 6: I'pad 3aBUCHMOCTEN TEOPEM CTAThHU.
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