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Abstract

Expanded Volume II fixes NAPG, KPF/RPHD, the Desargues-Kurpishev theorem, Fano/PILOT-
01, MathArch, bibliography and source/facsimile layer.



CONTENTS



Formula index

II-FO1
C@C=(e,s)
Packet point: event and state are not separated.

II-FO2
L_s=\{}{(e,s)\{}}

Packet line as the layer of a fixed state.

II-FO3
Rep i=(R i,I i,U i;D i)
Reper quadruple as an authorization unit.

II-FO4
Truth(Rep) \{}Leftrightarrow cr(U,I;R,D)=-1
Projective-harmonic closure.

II-FO5
T {cs}=T+R
Causal connectivity as torsion and curvature.

II-FO6

\{}Xi_\{}tau:T\{}to T,\{}quad \{}Delta_\{}nu:P_{empty,\{}nu}\{}to
T,\{}quad \{}Upsilon:\{}Delta(P {empty})\{}to T

Change, action and reversal operators.

II-FO7
CGI i=(||T {hole}~{\{}mathcal L}||+||F {cent}™{\{}Xi\{}Upsilon}||+]|F {cqr}~{P@S]
B \{}nu)/(r i u i+\{}varepsilon)
Causal gap index.

II-FO8
D=H_{A,C}(B),\{}quad cr(A,C;B,D)=-1
Harmonic point in the Desargues-Kurpishev theorem.

II-F09
0 {OB}=span(im(\{}pi\{}circ q {O0B}))\{}subseteq H {0B}
Obstruction carrier in PILOT-01/FCOC.




CONTENTS

II-F10

PG(2,2)\{} requires\{} compatible\{} maps\{} \{}varphi L:0 L\{}to
F 273
Fano globalization barrier.

II-F11
G {RPD}=(V,E,\{}Omega,\{}Lambda)
RPD graph: nodes, edges, operators, lambda semantics.

II-F12

GAP=(missing\{} domain)\{}vee(missing\{} foundation)\{}vee(missing\{}
proof)
Gap status in a formula chain.




Chapter 1

Article Chapter 1. Editorial status
of expanded Volume I1

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-FO5, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

Crnou Yrto moGaBsieHo B v3.7 Kyna Bemet

source/facsimile aTnac BHIOpaHHBEIX cTpaHuI | [Ipunoxenue D
HCTOYHUKOB

DK theorem pacipenHbi proof-node Towm II/III

Fano/PILOT theorem-status table Tom V

KPF/RPHD CGI-flow Tom III/V

bibliography KJlaccu4eckue source cards TowMm VI
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10 CHAPTER 1. ARTICLE CHAPTER 1. EDITORIAL STATUS OF EXPANDED VOLUME II

Volume II expanded architecture: theorem, source, computation, and proof-status layers

A. NAPG B. KPF/RPHD C. DK theorem
packet point - incidence Reper - limits - operators conics - polarity
packet lift - operations T_cs- CGl harmonic point

G. Cross-references

formulas - theorems -

appendices
clickable map
A 4 A 4 A 4
D. Fano / PILOT-01 E. MathArch / RPD F. Source layer
FCOC - obstruction gaps - proof nodes Bourbaki - Ponarin - Rashevsky

status table source graph Arnold - Bibler

Expanded rule: no theorem is isolated; every theorem has formulas, examples, proof-status, source cards, and internal cross-links.

MpaBuno v3.7: TeopeMa He U30MPYETCS; KaxAas TeopeMa MMeeT hopMyJibl, MPUMepbl, CTaTyC AOKa3aHHOCTMN, KaPTOYKMN UCTOYHNKOB N BHYTPEHHWE CChIIKU.



Chapter 2

Article Chapter 2. IlakeTHasi TOYKa
U NAPG KaK cTporasi reoMeTpus

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-FO5, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

OOBeKT Crtporas 3amnuch I[TosicHeHUE

ITakeTHas TO4Ka C@C=(e,s) COOBITHE B COCTOSTHUU

[TaketHas npsamass | L s={(e,s)} CJIoH buKCUpPOBaAHHOTO
COCTOSTHUS

Packet lift classic object -> packet object | mepenoc 6e3 nmorepu cnos

Packet incidence Inc pkg(a,L s) OOIIYCTUMOCTh
MIPUHAAIEKHOCTHU

NAPG operation X*Y ornepaunus ¢ KOHTPOJIEM CJI0s

11
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Chapter 3

Article Chapter 3. KPF/RPHD n
NIPUYUHHO-TEH30pPHasi reOMeTpHs

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-FO5, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

KomnoueHT 'eoMeTpUuYeCKUY CMEICIT Crartyc

Xi U3MEHEeHUE U IJIUTEIbHOCTh oIiepaTop 3BOTIOLINHA

Delta OeuCcTBUE U Ha4daso oliepaTop cTapTa

Upsilon pa3BoOpOT pe3ybTaTa orepaTtop rnepesoga B
COCTOSTHUE

T cs OpUYNHHASA CBA3HOCTh TEH30PHBIN CJIOHA

CGI Pa3pBIB/yCTOMYUBOCTD BBEIYUCJIUMEIN CTATyC
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14CHAPTER 3. ARTICLE CHAPTER 3. KPF/RPHD U ITPUYHHHO-TEH30PHASA I'EOMETPHA



Chapter 4

Article Chapter 4. TeopeMma
He3apra-Kypnuiiesna:
pacIIupPEeHHOe H3JI0KEeHHe

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-FO05, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

[Iar I'eomeTpuyeckoe OencTBUE KLT-KOoHTpPOIb

1 3agaTh [OBe IIeHTpaJibHBEIE | ITPOBEPUTH domain
KOHUKU

2 BHIIEJIUTh HecoOCTBEHHYIO | 3aUKCHUPOBaTh polarity
IPAMYIO

3 MIOJIYyYMTh LIEHTPHI KakK IIoJIfoca | co3maThk center datum

4 IIPOBECTHU LIEHTPOBYIO OCh co3maTh axis node

5 BBeCTH harmonic point D IIPOBEPUTH Cr=-1

6 3aKphITh proof-node npucBouTh theorem status
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16CHAPTER 4. ARTICLE CHAPTER 4. TEOPEMA JE3API'A-KYPITUIIIEBA: PACIIIMPEHHOE H3/J.

Desargues-Kurpishev theorem: expanded navigational scheme

% perspective datum

\ center axis clc2 /

Desargues axis / correspondence line

@ @ @
A

B c D p_inf / distinguished line

cr(A,C;B,D) = -1

Editorial note: the drawing fixes incidence and projective navigation; it is not a metric computation.



Chapter 5

Article Chapter 5. IIpoeKTUBHEIE
BbIYHCJIEHHUSI U IPUMEePhbl YTeHHUS

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-FO5, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

OJIeMeHT Krnaccuyeckuii CMBICIT KLT-uTeHnue

cross-ratio MIPOEKTHUBHBIM UHBAPUAHT lambda-authorization
polarity COOTBETCTBUE TOUKU U IIpsaMoi | center/foundation datum
conic IIPOEKTUBHBEIN OOBEKT Hocutenb proof-node
incidence IPUHAAJIeXHOCTh admissible layer
harmonic division cr=-1 UCTUHHOCTHBIU y3€eI

17
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Chapter 6

Article Chapter 6. Fano/PILOT-01 n
theorem-status quciuIINHA

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-FO1, II-F05, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

Crartyc YTBepxkOoeHue [TpaBuno myObIuKaIum
classical known | cross-ratio, Fano plane He 3adBJIITh KaK aBTOPCKYIO
fact HOBHU3HY

RPD method theo- | formula-chain gap 3a4BJIATh KaK MeTo[ ayguTra
rem

internal construc- | FCOC carrier yKa3bIBaThb BHYTpPEHHUE
tion YCIJIOBUA

conditional  theo- | Fano carrier under maps IHMcaTh YCJIOBUSA SIBHO

rem

open candidate global obstruction OCTaBJIATh OTKPBITHIM

19



20CHAPTER 6. ARTICLE CHAPTER 6. FANO/PILOT-01 H THEOREM-STATUS JHUCILIHIIJIMHA

Fano/PILOT-01: theorem-status and obstruction carrier map

classical known fact

RPD method theorem

[ conditional theorem ]
[ open candidate ]

internal construction

identify

projectivize _ carrier

Fano barrier: local compatible triples do not automatically yield a global PG(2,2) carrier without explicit identification maps.



Chapter 7

Article Chapter 7. MathArch u
RPD-rpad noxa3arejabCTB

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-FO5, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

Gap HepocTaroiiee 3BeHO IelicTBUE
GAP-DOMAIN 00J1aCTh JOITYCTUMOCTH 3amaTth domain
GAP-FOUNDATION | gocTaTo4YHOE OCHOBAHUE mo6aBuTh D
GAP-PROOF I0Ka3aTeJIbCTBO co3gaTh proof-node
GAP-MODEL MOZEeJb yKa3aTh MOJeJb
GAP-BRIDGE IepeBo TeOpUu co3pmaTts bridge

21
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Chapter 8

Article Chapter 8. Kiaccuueckue
MCTOYHHKHU U I'PaHHIIA prior art

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-FO5, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

HcTouHUK Ponsp I'paruIla

[Tonapun IIPOEKTUBHAS reOMeTpUsa (¢oH, He aBTOpCKas HOBHU3Ha
Pamesckuit TEH30pHBIU anmnapar SI3BIK CBSI3HOCTU

Bypb6aku apxXuTeKTypa MaTeMaTUuKU MeTadpernM

ApHomnbg reoMeTpu3anus anredps WCTOYHUK CTUJIA

Bubnep HCcTOpUUYecKue (pOpPMEL pa3yMa | aHTPONOJIOTUYECKUU MOCT

23
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Chapter 9

Article Chapter 9.
Source/facsimile-layer u
NyO/JINKAIIHOHHAsI HABHUT aAllMsI

Expanded English mirror of the Russian chapter. The full Russian source text is authorita-
tive at this checkpoint; this English version preserves structure, anchors, formulas, tables,
and navigation for international reading.

Anchors: II-F01, II-F05, II-F08, II-F10.

This section is not a reduction of the Russian corpus. It mirrors the editorial archi-
tecture, mathematical anchors, theorem-status discipline, and source-card logic of the
Russian publication layer.

The English text intentionally keeps the key authorial terms: Reper, packet formalism,
lambda-truth, Desargues-Kurpishev theorem, KPF/RPHD, RPD/RBD and KLT. These terms
must remain stable across the whole monograph.

Each chapter is treated as an article: abstract, internal anchors, formulas, tables, fig-
ures, source cards and publication boundaries.

Twun HaBUTaAIIIU YTto maet I'me ucnonb3yeTcs

bookmark repexop K riase/popmyrie DOCX

source-card oubnuorpadruueckuit ysein BCe TOMa

facsimile sheet BU3yaJibHas nmpoBepka | [TpunoxeHue
HCTOYHUKA

formula index OBICTPRIM AocTyn K popmynam | Tom I-VI

cross-reference MalllHHAas KapTa CCBLUIOK site/API

map
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Source cards

SRC-TOM-II. N.B. Kypnumes. Towm II: NAPG 3.0, aeTpOomnIosorusa ¥ goKa3aTeIbHbIN
kopnyc (2026). source-of-truth for strict geometry, KPF/RPHD, DK theorem,
Fano/PILOT

SRC-PILOT. U.b. KypnuieB. PenepHO-IPOEKTHUBHASI apXUTEKTypa (POpMYITbHBIX
nenouyek: PILOT-01 (2026). FCOC, obstruction carriers, theorem-status table

SRC-DK. U.B. Kypnumes. Teopema [le3apra-KypnuiieBa: source package (2026).
projective theorem source package

SRC-BOURBAKI. N. Bourbaki. Architecture of Mathematics (1948/1960). classical
support for mathematical architecture

SRC-PONARIN. 4.T1. [Tornapus. AddurHas u npoeKkTuBHasA reometpus (2009). pro-
jective transformations, conics, Desargues/Pappus context

SRC-RASHEVSKY. [1.K. PameBckuii. PuMaHOBa reoMeTpUs U TEH30PHBLIM aHAIU3
(1967). tensor apparatus, connections, curvature

SRC-ARNOLD. B.Y. Apronba. 'eoMeTpuss KOMIIJIEKCHBIX YHMCEJI, KBATEPHUOHOB U
cuuHOB (2002). geometrization of algebraic and physical structures

SRC-BIBLER. B.C. bu6nep. Kant - 'anune# - Kaut (1991). historical forms of
reason and reading matrices

SRC-APP-D. U.B. Kypnumes. Ilpunoxenue D: eOuHBIN yKa3aTelb UCTOYHUKOB,
¢dopmyn u muicnen (2026). cross-reference infrastructure

SRC-APP-E. U.b. Kypnuies. [Ipunoxenue E: Teopus RPD/RBD (2026). corrected
Reper database count and graph method
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Appendix A

Appendix A. PILOT-01: full textual
block

This appendix preserves the full textual layer extracted from the PILOT-01 PDF. The PDF
source is also preserved in the archive.

PenepHO-nNpoeKkTMBHaA apxuTekTypa $OPMyNbHbIX
uenovyek: PILOT-01
OuHanbHaa OByA3blYHAsd MNpoBepKa MNpenpuHTa M MI0CKOCTb ®aHO Kak
OHTONIOrM4yeckun bapbep

WBaH Bbopucosny Kypnuwes
Independent Researcher, Kaliningrad
me@kurpishev. ru

Touyka cbopku: RP-MATH-ARCH-037-PILOTO1-FINAL-PREPRINT-REVIEW-
BILINGUAL-PDF
OcHoBaHue:
RP-MATH-ARCH-036-PILOTO1-SUBMISSION-README-AND-ARXIV-PACK
3 Mag 2026 r.

AHHOTaUNA

HacTtodwas ctatba npeactasnsaet PILOT-01 Kak y3KMW OOMEHHbIM TeCT Mpo-
rpammbl Reper-Projective Database (RPD). MateMatTuyeckuih TeKCT MOQENM-
pyeTcsa Kak rpa¢ dopMynbHbIX nepexonos, Reper-y3nos, gap-y3noB, Hocute-
nel NpenaTCcTBUWA M KaHOMOBATOB B Teopembl. BoibpaHHbIM [OMeH coepuHseT
NPOEKTUBHO - FapMOHMYEeCKyl reoMeTpui, packet incidence, KOppEeKTHyW HO-
Tauumw npenaTcTBuin u Fano-type projective carriers. B cTatbe cTporo ortpenseT-
CA Knaccuyeckun $oH OT BHYyTpeHHero Bknapa RPD: cross-ratio, projectivization,
projective spaces u Fano plane paccMaTpuMBawTCSi KakK WM3BECTHble MaTeMaTu-
yeckune obwbekThl; Bknag RPD coctout B formula-chain audit, Formula-Chain
Obstruction Complex (FCOC), HeTpuBmanbHOM packet-obstruction npumepe u
ycnoeHon Fano carrier theorem. MnockocTb ®aHO MHTepnpeTUMpyeTCs KaK OH-
Tonorunyeckun bapbep: nokanbHole packet-obstruction Hocutenu He rnobanu-
3ylTCcs aBToMaTuyeckm B P2 (F2 ); nepexop 4yepe3 bapbep TpebyeT ABHbLIX COBMe-
CTUMbIX KapT OTOXOEeCTBJIEHUS .

KnioyeBble cnosa: Reper-Projective Database; ayouT @GOpMysfibHbBIX LEenoyek; Mpo-

eKTUBHasa reoMmetpus; cross-ratio; nnockoctb O®aHo; packet incidence; obstruction
carrier; FCOC; detection of theorem candidates.

29



30 APPENDIX A. APPENDIX A. PILOT-01: FULL TEXTUAL BLOCK

CopepxaHue
1 BesepeHue

2 Related Work u rpaHuua prior-art

3 OGopManbHble onpepeneHuns

4 TeopeMa 0 gap B (OpMynbHOM LENoOYKe

5 KoppekTHasa OB-HoTauua u projectivization

6 FCOC carrier theorem

7 HetpusunanbHoe packet obstruction 5

8 MnockocTb ®aHO Kak OHToNorumyeckun bapbep 6

9 YcnosHaa Fano carrier theorem 7

10 MpaHuua yTBEpXOEeHUMW M OTKPbITHIE 3apgayu 8

11 3aknwyeHune 8

A Tabnuua theorem/status 8

B pa¢ 3aBucumocTtewu 9
2

1. BeepeHue

MaTeMaTnyeCkme TEeKCTbl CoaepxaT He TOJNIbKO siBHble GOpMynbl M JOKa3aTenb-
CTBA, HO TakKXe CKpbITble [OMEHHble NPefnofioXeHUs, HefoCTAaTO4YHO onpepenéx-
Hble nepexonbl, JNIoKasbHble pa3pbiBbl U MoTeHuuanbHole theorem candidates. [lpo-
rpamMMa RPD paccMaTpuBaeT Takue 00beKTbl Kak rpad: MCTOYHUKKU, GOPMYIbI,
dopMynbHble waru, Reper-y3nbl, gap-y3/fbl, HOCUTENW NPenaTCTBUA U KaHQMOATHI
B Teopembl MosyyawT TUMU3UPOBAHHbIE CBA3MN.

PILOT-01 saBnseTca nepBoM Y3KOM CTaTbéWl 3ToM nporpammel. OH cocpepoTouYeH
Ha MPOEKTUBHO-TrapMOHUYECKUX POpPMyNbHBIX Lenoykax, packet incidence, kop-
pekTHon OB-HOoTauuu u Fano-type carriers. LUenb COCTOUT He B 3aMeHe Kfaccuye-
CKOW MPOEKTUBHOW reoMeTpuM, a B MOCTPOEHUU BHyTpeHHero RPD-cnosi, KOTOpbIn
nposepsaeT ¢opMysfibHble nepexodbl M OTnM4aeT 0OOCHOBaHHbIe Waruv OT Mepexonos
c otcyTtcTBylwum domain unm sufficient foundation.

classical known fact /= RPD method theorem /= internal construction theorem /=

2. Related Work u rpaHuua prior-art

cond
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Cross-ratio u rapmoHuyeckoe 3HayeHue —1 ABAANTCHA KNacCMYeCKUMU 0ObBEK-
TaMu NpoekTuBHOW reometpum. PILOT-01 He 3asBnsdeT HOBWU3HY cross-ratio. Bknap
RPD cocTtouT B ucnonb3oBaHun Reper-yetBépku (R, I, U ; D) u npasuna formula-
chain audit, koTopoe 3anpewaeT npespawatb harmonic condition B MONHOCTbK
obocHoBaHHbM truth-status 6e3 admissible domain u sufficient foundation.

Projectivization Takxe aBnsieTcs CTaHOAPTHOW KOHCTpyKuuen. MpOeKTUBHbLIN
006beKT He coBnapgaeT C BEKTOPHbM MPOCTPAHCTBOM, W3 KOTOPOro oH obpa3oBaH.
Mo3TOMy MCNONb3yeTCs KOpPpPeKTHas HoTauus

00B vector obstruction carrier, P(00B ) projectivized obstruction carrier.

MnockocTb ®aHO eCTb Knaccuyeckas KOHeyHas NpoeKTUBHAsA NNOCKOCTb Hap F2
B PILOT-01 oHa ucnonb3yeTcCsd YC/IOBHO: TPEXMEpHbIn F2 -HOCUTEnb NpensitTCTBUN
npoekTmuBusyetca B P2 (F2 ), a rnobanbHbii Fano carrier Ttpebyet sBHou identification
axiom.

Maurer—Cartan un deformation theory pawT BHewHwWW aHanor ONd KBagpaTwud-
HbiX obstruction terms m lifting problems. B cTtatbe He yTBepxmaeTcs, 4TO BHYT-
peHHun FCOC-HOoCMTenb yxe ToxpecTBeHeH knaccuyeckomy deformation-theoretic
obstruction quotient. 370 ocTaérca OTKpbLITON 3apayen.

3. OopMarnbHble onpepesieHus
OnpepeneHune 3.1 (Formula-chain step). Formula-chain step ecTb Tunu3uposaH-
HblM Mepexof
s=(Fi, Fj , t, A, Dom, D),
roe Fi m Fj — formula nodes, Tt — Tun nepexopga, A — support set, Dom — admissible
domain, a D — sufficient foundation.

OnpepenexHune 3.2 (Reper-4yeTBépka). Reper-yeTBépKa 3anucbiBaeTCHd Kak
Rep = (R, I, U ; D),
3

roe R obo3HayaeT ycTaHoBneHHoe copgepxaHue, I — invariant wnu idea, U — none
BOo3MoxHocTen, a D — sufficient foundation unu context.

Onpepenenne 3.3 (Formula-Chain Obstruction Complex). KoHe4yHOMepHbin Formula-
Chain Obstruction Complex ecTb TPEXYNEHHbLIN KOMMNEKC
d d
Co —
0

C2

C KBagpaTuM4yHOW KapTou npenstcTtBum qOB : C 1 - C 2 . Onpepenum

HOB = C 2 / im(dl ), 00B span(im(mt o qO0B )) < HOB

Puc. 1: I'pad RPD-ayguTa $OPMyNbHOM LLEMOYKMU.
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4. TeopeMa 0 gap B (QOpPMynbHOM Lenovke
Teopema 4.1 (Formula-chain gap theorem). Ecnu war ¢OpMynbHOW LENOYKM WUC-
nonb3yet projective truth authorization

cr(U, I; R, D) = -1 == truth-status

6e3 admissible domain wnu sufficient foundation D, 10 RPD-aygut co3paét GAP-DOMAIN-
mnn GAP-ASSUMP-MISSING.

OokazaTtenbctBo. B RPD-aygute pencteywT gBa npasuna. AUDIT-DOMAIN co3pa-

€T GAP-DOMAIN-MISSING, korpa domain otcyTtcTByeT unu HepgonyctuMm. AUDIT-FOUNDATION
co3paét GAP-ASSUMP-MISSING, korpa D oTcyTcTBYeT, MNyCT, HEOOQHO3HAYeH WU He
npukpennéH K wary. CnepoBaTenbHO, NpM OTCYTCTBUM XOTs Obl ogHoro TpeboBa-

HUS COo3paéTCcs COOTBETCTBYyWWMM gap-node.

5. KoppekTHasa OB-HoTauua u projectivization
Teopema 5.1 (Projectivization dimension lemma). MycTb 0 — HeHyneBoe BEK-
TOpHOe npocTpaHcTBo Hapg noneM k n dimk O = n + 1. Torpa P(0) u3omopdHO
Pn (k) nocne Bbibopa 6a3suca.
Ooka3saTtenbctBOo. Bbibop 6a3nca otoxpectBnaetr 0 ¢ k n+l . MMpoekTuBu3auma paér
P(0) ~
= P(k n+t1 ) = Pn (k).
CnencTtBue 5.2 (Fano u real projective regimes). Ecnu dimF2 00B = 3, 10 P(0O0B ) =
P2 (F2 ). Ecnn dimR 00B = 3, 10 P(00B ) = RP2 .

6. FCOC carrier theorem

Puc. 2: Cxema FCOC obstruction carrier.

Teopema 6.1 (FCOC carrier theorem). [ng KOHEYHOMEPHOro BHYTPEHHEro KOM-

nnekca CO-C1l-C2uq0B: C1->C2 quotient HOB = C 2 / im(dl ) aBnaeTcs BeKT
HbIM npocTpaHcTBOoM, a 00B = span(im(meqOB )) — ero BeKTOpPHbLIM MOAMNPOCTPaH-

cTBoM. CnepoBaTenbHo, 00B koppekTHO onpepenéH kak vector obstruction carrier.
Ooka3saTtenbctBOo. Tak kak im(dl ) gaBnsetca nognpoctpaHcTtBoM C 2 , quotient HOB
SBNAETCA BEKTOPHbIM MpoCcTpaHCTBOM. 06pa3 m ° OB ABnfeTcs NOOMHOXECTBOM

HOB . JinHenHas o6onoyka nNogMHOXeCTBA BEKTOPHOrO NMPOCTPAHCTBA fABNAETCH BeK-

TOPHbBIM MOANPOCTpPaAHCTBOM. 3HauuT, 00B < HOB .

7. HetpusuanbHoe packet obstruction

Teopema 7.1 (Nontrivial packet obstruction). NMyctb C1 =k 3 , C2 =Kk 3, dl =0 u
q0B (a, b, ¢) = (ab, bc, ca).

Torpa 00B = k 3 .
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5
Noka3aTtenbctBo. Tak kKak dl1 = 0, nonyyaeM HOB = k 3 . BblumcneHusa pawTt
g0B (1, 1, 0) = el , g0B (0, 1, 1) = e2 , gqoB (1, 0, 1) = e3

06bpa3 qOB copmepxuT 6a3uc k 3 . MoatoMy ero nuHenmHas obonoyka paBHa kK 3 , TO ecCcTb
00B = k 3

Puc. 3: HetpusuanbHan packet obstruction map.

8. MnockocTb ®aHO KakK OHToONOrnyeckun bapbep
B PILOT-01 nnockocTb ®aHO MCNoONb3yeTCs HE MPOCTO KaK KOHeYHbh projective
example. OHa BbINOMHSET POSib OHTONOrnYyeckoro Gapbepa Mexgy NOKabHbIMM
packet-obstruction Hocutensmu n rnobanbHuiM projective carrier. [o bapbepa cemb
NOKanbHLIX HOCUTeNen paT NpsMylw Cymmy pa3MepHocTu 21. MNocne 6apbepa point-
compatible identification maps ¢L : OL - F32 no3sonsawt nonyuntb identified carrier
id
Oglobal ~
= F32 n P(0global
id ) = P2 (F2 ).

MpuHumn 8.1 (Fano ontological barrier). JlokanbHble Hocutenun {OL }LEFanoLines
He 3apawT aBToMatuyeckn global Fano carrier. YecTHas pornobanbHas KOH-
CTPYKUMA eCTb npsAMas CyMMa CeMMu JIOKanbHbIX TPEXMEPHBIX HOCUTEeneun, TO

€CTb uMeeT pa3MepHOCTb 21. [lepexon 4yepe3 bapbep TpebyeT ABHbIX point-
compatible maps ¢L : OL - F32

6

Puc. 4: MNMnockocTb ®aHO KakK OHToNIOrM4yeckun Gapbep Mexpy noKanbHbiMM packet-
obstruction carriers u global projective carrier.

9. YcnosHaa Fano carrier theorem

Teopema 9.1 (Conditional Fano carrier). Mpu Fano identification axiom nokanb-
Hole line carriers ckneuBawTca point-compatible maps. Quotient/colimit nopox-
QaeTcsa CeMbl HeHyNneBbMM BekTopamu F32 . [losToMmy

id
Oglobal ~
= F32 , id
P(0Oglobal ) = P2 (F2 ).

[oka3aTenbCcTBO. AKCMOMa COBMECTMMOCTW OTOXOECTBNAET BCE JIOKaJibHble KO-
nuuM ogHoro um toro xe Fano point direction. lMocne ¢akTopu3aumm nNo 3TUM OT-
HoweHnAM rnobanbHbIM HOCUMTENb MOPOXAEH CEMbH HEHYNeBbIMM BekTOopamu F32
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OTn BeKTOopbl nopoxpawt F32 . MpoekTuBu3lauua paért P2 (F2 ).

7

10. IpaHuua YTBEPXOEHWA M OTKPbLITbIE 3agauyu

Puc. 5: lpaHuua yTBepXOEHWN: KrnacCuyeckun ¢oH, BHY TPEHHMUE RPD -
pe3ynbTaTbl, YC/IOBHAs TeOpeMa W OTKpbiTble KaHAMAaTbl.

naBHble OTKpbIThle 3apaun: general packet incidence reflection theorem; natural
packet functor, nopoxpawwwmin Fano identification maps; cTporoe cpaBHeHMEe C
Maurer—Cartan/deformation-theoretic obstruction quotients; proof-assistant wunu
executable checker pns npasun RPD-ayguta.

11. 3aksnwyeHwne
PILOT-01 noka3biBaeT, 4To RPD MoxeT nepecobpaTb y3kuin MaTemMaTU4eCKUM
OoOMeH Kak ueno4vky audit, obstruction construction, projectivization, Fano extension
n theorem-candidate control. Hanbonee ycTonumBbie pe3ynbTaTbl OCTAWTCH BHYT-
peHHuMn unu ycnosHoiMu: formula-chain gap theorem, FCOC carrier theorem,
nontrivial packet obstruction, Fano ontological barrier u conditional Fano carrier
theorem. BHewHsis deformation-theoretic unpeHTupmkauma coxpaHeHa KaK OTKPbI-
Tas 3apgava.

A. Tabnuua theorem/status

ID Ha3BaHue CraTtyc
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
8
ID Ha3BaHue CraTyc
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
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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. Mpad 3aBucuMocTemn

Puc. 6: lpad 3aBuCUMMOCTeN TeopeM CTaTbH.
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\section{BBepneHue}
Knaccudyeckaa TeopeMa [le3apra cBfi3biBaeT NepCnekKTUBHOCTb ABYX TPEYrofIbHUKOB C KOJIJIMHE
TeopeMa [lesapra-KypnuweBa vMcnonb3yeT 3TOT KNACCUMYECKWW MPUHLMN B PaCWMUPEHHOM reoMerT

[NaBHbLIN CMbICST TEOPEMbl COCTOUT B CNEAyWWEN LEenoyvke:

\ [

\begin{aligned}

\text{nBe koHuku} &\longrightarrow \text{pBa nonspHbix ueHTpa} \\
&\ longrightarrow \text{ueHTpoBas ocb} \\

&\ longrightarrow \text{HecobcTBeHHasa Touka} \\

&\ longrightarrow \text{rapMoHunyeckoe 3aMbikaHue}.

\end{aligned}

\1

B KLT-npo4yTeHun 3Ta uenovka ABMASETCSH He TONbKO FeoMeTpuyeckon, HO M OOKa3aTeNbHOW.
\section{lpoekTuBHaa cpepa}

Bciogy panee \ (\KK\) o6o3HauaeT none xapakTtepucTuku, otnmyHou oT \(2\). OCHOBHOM Har
Myctb

\ [

\Pi=\PP"2 (\KK)
\1]
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- MPOEeKTUBHas MJOCKOCTb, a
\

p\subset \Pi

\1

- BblpeneHHas npsaMas. B a¢pPuHHOM MHTepnpeTauunm OHa urpaeT posib HECOOCTBEHHOM MPAMON.
\

\Pi {\mathrm{aff}}=\Pi\setminus p.

\1

Touku npsMoit \ (p\) MHTepnpeTMpywTCs Kak HanpaBfeHus. WMeHHO Ha 3Ton npsMon BymeT no
\

(A,C;B,D).

\1

\begin{definition}[HecobcTBeHHasa npsaman]
BoipenenHas npamas \(p\subset\Pi\) Ha3biBaeTcs HecoOCTBEHHOW MPSMON KOHQUrypauuu, ecs
\end{definition}

\begin{definition}[LUeHTpanbHas KOHMKA oTHocuTenbHo \(p\)]
HesbipoxpeHHas koHuka \ (\Phi\subset\Pi\) Ha3biBaeTcs ueHTpanbHOM OoTHocuTenbHo \(p\),
\end{definition}

\section{lonApHOCTb KOHWKN U LEHTP}

HeBbipoxpeHHas kKoHuMka \ (\Phi\) B NpoeKTUBHOW MIOCKOCTM 3apaéT NONAPHOCTb:

\[

\Pol {\Phi}:\{\text{touku}\}\longleftrightarrow \{\text{npameie}\}.

\1

Touke conocTtaBnsfeTcs eé nonspa, a NpAMOM - €€ nonwc. ITOT anmapaT NO3BONAeT onpepen

\begin{definition}[LUeHTp KOHWKMK]

Myctb \(\Phi\subset\Pi\) - HeBblpoxgeHHasa KoHWKa, a \(p\subset\Pi\) - BbigeneHHas Hec
\ [

0 {\Phi}:=\Pole {\Phi}(p).

tind{definition}

Ons gByx KoHuk \(\Phi 1\) wu \(\Phi 2\) 6ygeMm nucatb
é%\Pole_{\Phi_l}(p),\qquad 0'=\Pole {\Phi 2}(p).

Ecim \(O\ne 0'\), TO 3Tu OBe TOYKM 3a0aNT €OUHCTBEHHYK MNPAMYI0:
§£11=00'.

\]

dTa npAMaa Ha3blBaeTCA Ll,eHTpOBOVI OCbl0 OBYX KOHUK.

\begin{definition}[LUeHTpoBas ocb]

NMycte \(\Phi 1,\Phi 2\) - pBe ueHTpanbHble KOHUKM OTHOocuTenbHo \(p\), a \(0,0'\) -
\ [

\ell {00'}:=00"

\1]

Ha3blBaeTca ueHTpoBon ocbio napel \((\Phi 1,\Phi 2)\).
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\end{definition}
\section{lapMoHnyeckas To4Yyka Ha HecoOCTBEHHOW npsMOW}

Nycte \(A,B,C\) - Tpu pa3nuyHele TOo4YkM Ha npsaMou \(p\). B NpOEKTMBHON reoMeTpun 4eTs
\ [

\crossr(A,C;B,D)=-1.

\]

\begin{definition}[apMOHuyeckn conpsaxéHHaa TouyKa]

Ona Tpéx pa3nuyHbix To4dyek \(A,B,C\in p\) Touka \(D\in p\) Ha3biBaeTCAa rapMOHMYECKU CO
\

\crossr(A,C;B,D)=-1.

\1

OHa obo3HavaeTcH

\ [

D=H {A,C}(B).

\1

\end{definition}

\begin{lemma} [EQMHCTBEHHOCTb FapMOHUYECKON TOYKM]

NMycte \(\operatorname{char}\KK\ne 2\). [Ona nwobbix Tpéx pa3nuyHeix Toyek \(A,B,C\in p\
\ [

\crossr(A,C;B,D)=-1.

\1]

\end{lemma}

\begin{proof}

Boibepem Ha npsamon \(p\) NpoeKkTMBHyW KoopauHaTy. [poeKTMBHbIM Npeobpa3oBaHWEM MNPAMOK
\ [

\crossr(A,C;B,D)=-1

\1

CTAHOBMTCA JIMHENHO-OPOOHLIM YpaBHEHMEM OTHOCMTENbHO KoopauHaTbl Touku \(D\). Tak Kak
\end{proof}

\section{flezaprosa KOH{Urypauus, u3Bre4yéHHas M3 OBYX KOHYCOB}
NMyctb gBe koHukn \(\Phi 1\) u \(\Phi 2\) paccMaTpuBawTCs KakK MNJOCKMWE Ce4vyeHus ABYyX n

0603Ha4MM OBe TPOWKM TOYEK, MOJIyYeHHble M3 COOTBETCTBYWWNX 0Opa3ylwmx U BU3UPHOWU CBS
\ [

T 1=(P_1,P 2,P 3),\qquad T 2=(Q 1,0Q 2,Q 3).

\1

3TN TPOMKM MOHUMAKTCA KakK OBa TPEYrofibHUKa, BJIOXEHHble B MAOCKOCTb ceyeHusi \ (\Pi\) wu

\begin{definition}[[le3aprosa KoHpurypauusl

Oee Ttpouku Touyek \ (T _1=(P 1,P 2,P 3)\) u \(T 2=(Q _1,Q 2,Q 3)\) obpa3ywT pe3aprosy K
;EIQ_I,\qquad P_2Q 2,\qquad P _3Q 3

;épeceKawTCﬂ B OOHOM TOYKEe NEepcneKTUBHOCTU MM 3apfalT JONYyCTUMYl0 NMPOEKTUBHYI nepcne
2;{12}=P_1P_2\cap Q 1Q 2,

\
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\ [

X {13}=P 1P 3\cap Q 1Q 3,
\1

\[

X {23}=P 2P 3\cap Q 2Q 3
\1

nexaT Ha OQHOM NpsMOW. JTa nNpsMas Ha3biBaeTCca oCbw [le3apra u obo3HavaeTcs
\ [

d {\Des}.

\1

\end{definition}

B Teopeme [lesapra-Kypnuwesa fe3aproba OCb He BBOOUTCHA KaK BHewWHAA NUHUA. OHa OTOXOE
\ [

d {\Des}=00".

\1

MeHHO 3TO oToXOecTBNeHWe CBA3blBAaeT KMACCUMYECKYld Oe3aproBy reoMeTpui C MOAAPHOM req

\section{KoHdurypaumsa [e3zapra-Kypnuwesa}

\begin{definition}[KoHdurypaumsa [e3apra-Kypnuwesa]

KoHdurypaumen [lesapra-Kypnuwesa Ha3biBaeTca Habop

\ [

\mathcal C {\DK}=(\Pi,p;A,B,C;\Phi 1,\Phi 2;0,0';d {\Des})

\1

CO CnepywuwmMnm CBOMCTBAMM:

\begin{enumerate}[label=\arabic*)]

\item \ (\Pi=\PP"2(\KK)\) - npoekTtuBHasa nnockocTb Hap noneM \(\KK\), rpe \(\operator
\item \(p\subset\Pi\) - BbigeneHHas HecobCTBeHHas npsaMas;

\item \(A,B,C\in p\) - Tpu pa3nnyHble TOYKMH;

\item \(\Phi 1,\Phi 2\subset\Pi\) - pOBe HeBbIPOX[EHHbIE LEHTpPasibHble KOHWKN OTHOCUTESIb
\item ueHTpb KOHMK onpepeneHsl NOSSPHO:

\ [

0=\Pole {\Phi 1}(p),\qquad 0'=\Pole {\Phi 2}(p);

\1]

\item \(O\ne 0'\), noatoMy nuumua \(00'\) onpepeneHa;

\item obpa3ywwme OBYX MNPOEKTMBHLIX KOHYCOB W BU3UPHAA CBSA3b 3afalT [e3aproBy KOHOUTY
\item ocb [lesapra coBnapaet C LEHTPOBOM OCbi0:

\ [

d {\Des}=00";

\1

\item nepeceyeHue 3TOM O0CU C HECOOCTBEHHOW MPSMOW SBNAETCH FAPMOHUYECKU COMPAKEHHOM
\ [

00'\cap p=H {A,C}(B).

\1

\end{enumerate}

\end{definition}

MocnepgHee ycnoBMe MOXHO 3anucaTb B 3KBUBaNEHTHOW QopMe:

\ [
\crossr(A,C;B,00'\cap p)=-1.
\1

\section{TeopemMa [le3apra-Kypnuuesa}
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\begin{theorem}[Teopema [e3apra-Kypnuuwesal

NMycte paHa kKoHourypauua [esapra-Kypnuwesa

\ [

\mathcal C {\DK}=(\Pi,p;A,B,C;\Phi 1,\Phi 2;0,0';d {\Des}).
\1

Torga NWUHMA LEHTPOB ABYX KOHWUK

\ [

00'

\1

nepecekaeT HecobcTBeHHyl npsaMyl \(p\) B €OMHCTBEHHOW TOYKe
\

D=00"'\cap p,

\1

M 3Ta TOYKa fIBNAETCA FapMOHMYECKM MOCTPOEHHOW To4vykon [le3apra-Kypnuwesa:
\ [

\crossr(A,C;B,D)=-1.

\1]

WHayve rosop4,

\ [

D=H {A,C}(B).

\1]

\end{theorem}

\begin{proof}

Mo onpepeneHwio KOHGUrypauuum LEeHTpbl OBYX KOHWUK Pa3siuyHbI:

\ [

O\ne 0'.

\1]

CnepoBaTenbHO, B npoekTuBHOM nnockoctu \(\Pi\) cywecTByeT eOMHCTBEHHas npsaMas, MPOX
\ [

\ell=00".

\1]

Nockonbky \(\ell\) u \(p\) aBnNAKNTCS NpPAMbIMA OOHOW U TOW X€ MPOEKTUBHOW MIOCKOCTU, O
\ [

D=\ell\cap p=00'\cap p.

\1]

Mo ycnoBuio ge3aproBoyM COBMECTUMOCTM OCb [le3apra, MOCTPOEHHas U3 COOTBETCTBYyWWMX 06p
\ [

d {\Des}=00".

\1]

NMosToMy HaupgeHHasa Todka \(D\) aBnseTcqd He NpouM3BOSIbHOM HECOOCTBEHHOM TOYKOW, a Heco
\ [

D=d {\Des}\cap p.

\1]

Mo ycnoBuio rapMOHWYECKOW COBMECTMMOCTU KOHOUTrypauuum 3Ta ToYka COBMapgaeT C rapMoHU4e
\ [

D=H {A,C}(B).

\1

CnepoBaTenbHO, MO ONpPeOeneHul rapMOHUYECKU COMPAKEHHOW TOYKM BbINOJHAETCS

\ [
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\crossr(A,C;B,D)=-1.
\1]

EouHcTBeHHOCTb \(D\) cnegyetT u3 eOuMHCTBEHHOCTWU MepeceyeHus OBYX MNpPAMbIX B MPOEKTUBHO
\end{proof}

\section{KoHcTpykTuBHaa dopmMa Teopembli}

Ona nybnuMKauMoHHOr0 U NPUKIAQHOrO0 MCNONb30BaHUA yaoobHO 3anucaTb He TONIbKO TeopeMmy,
\begin{construction}[MocTpoeHne TO4YkM [e3apra-Kypnuwesa]

Myctb 3apgaHbl \(p\), Tpu pasnunyHble Touykn \(A,B,C\in p\), OBe ueHTpanbHble KOHUKK \ (\P

\begin{enumerate}[label=\arabic*)]
\item onpepennTb LEHTPbl KOHMUK:

\ [

0=\Pole {\Phi 1}(p),\qquad 0'=\Pole {\Phi 2}(p);
\1

\item npoBecTn UEHTPOBYKW OChb:

\ [

\ell=00";

\1]

\item HanTn HeCcobCTBEHHYKW TOYKY 3TOM OCK:

\ [

D=\ell\cap p;

\1]

\item npoBepuTb rapMOHUYECKY0) HOPMUPOBKY :

\ [

\crossr(A,C;B,D)=-1;

\1]

\item npu HanuumuM pe3aproson KOHOUTrypauum OTOXOECTBUTb
\ [

\ell=d {\Des}.

\1]

\end{enumerate}

Ecnu nyHKTbl 4 n 5 BbinonHeHbl, Touka \(D\) sBnsertcda rapmoHuyeckon Toukon [e3apra-Kypn
\end{construction}

dTa dopMa BaxHa pna caWTa U ONa OanbHENWMX BbYUCAUTENbHbIX npunoxeHun KLT-RBD: oHa g
\section{KLT-pgoka3aTenbcTBO}

B KLT poka3aTenbCTBO pacCMaTpuMBaeTCsi KaK 3akKpbiTue Reper-cTpykTypbl. [ns HacTodAwen Te
\ [

\Rep {\DK}=(R,I,U;\mathcal D).

\1

\subsection{®akTunueckun cnomm \(R\)}

DaKTUYECKUI CNION COLEepPXUT BCe [AaHHble KOHGMrypauuu:

\

R=\{\Pi,p,A,B,C,\Phi 1,\Phi 2,0,0',d {\Des}\}.

\1

Ciopa BXOOST He TONIbKO KOHWUKM U LEHTPbl, HO Takxe BblieneHHas Hecob6CTBeHHas npsMas, Tp
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\subsection{WipenHbin cnon \(I\)}

Npesa TeopeMsl COCTOMT B TOM, UTO JIMHUS LEHTPOB OBYX KOHWUK He SIBNAETCH MPOU3BOJIbHOW C
\ [

I=\left\{\begin{array}{1}

\text{ueHTpoBas ocb saBngaetcs ocbk [Je3apra}\\

\text{n yka3biBaeT rapMOHMYECKYW TO4YKY}

\end{array}\right\}.

\1

\subsection{Yuusepcym \ (U\)}

YHUBEPCYM COOEPKMT OOMNYCTUMbIE MPOEKTUBHLIE MOJIOKEHUS :

\ [

U=\left\{\begin{array}{l}

\text{napbl UeHTpPanbHbIX KOHWUK, MNOMSAPHbIE LEHTPbI, }\\

\text{Bn3upHole cBSI3M, Oe3aproBbl O0CuU}

\end{array}\right\}.

\1

KLT-cMbiCn yHMBEPCYMa COCTOMT B TOM, 4YTO TEOpPEMa He 3aBUCUT OT €BKIMOOBOW (OPMbl KOHMU

\subsection{loctato4yHoe ocHoBaHue \(\mathcal D\)}

[loctaTo4yHOEe OCHOBaHWE COCTOMT M3 4YeTbipéx 6n0KOB:

\ [

\mathcal D=\left\{\begin{array}{l}

\text{nonspHocTtb koHuku},\quad \text{akcuoma nepeceyeHus npsambix},\\
\text{lesapr},\quad \text{rapMoHuyeckoe KpecT-COOTHOWeHue}

\end{array}\right\}.

\1

NMeHHO 3TOT Habop 3akpbiBaeT OoOKa3aTenbCTBO. [ONSPHOCTb OAET LEHTPbl, akKCMOMbl MPOEKTY

\section{Lambda-UCTUHHOCTb KOHQUTypauun}

Ons To4KM

\ [

D=00"'\cap p

\1

3apaguM KLT-uHoukaTtop

\ [

\lambda {\DK}:=\crossr(A,C;B,D).
\1

Torpa rapMoHuM4yeckass UCTUHHOCTb KOHQUIypauuu BbipaxaeTcCsi YCJIIOBUEM
\ [

\lambda {\DK}=-1.

\1]

OedpeKT rapMoOHMYECKOM MCTUHHOCTM MOXHO 3anucaTb Kak
\ [

\delta {\DK}=|\lambda {\DK}+1]|.

\1]

CnepoBaTenbHO,

\ [

\delta {\DK}=0

\]
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Torga M TOoNbKOo Torpa, korga todka \(D\) aBnsetcs rapMoHuyecku conpsaxéHHou K \(B\) o

B TepMuMHax cTaTbM 3TO O3HayaerT:

\[

\text{moka3aHHaa koH¢urypauma} \Longleftrightarrow
\begin{cases}

D=00"'\cap p,\\

D=d {\Des}\cap p,\\

\crossr(A,C;B,D)=-1.

\end{cases}

\1

TakuM obpa3om, \(\lambda\)-UCTUHHOCTb 3O€Cb He 3aMeHfAeT KJaCCUM4YeckKoe OOKa3aTeNbCTBO
\section{leoMeTpuyeckum cmbicn}

06blyHas NUHUA Yepe3 OBa LEHTpa MoxeT ObiTb MOHATA KakK MpocTas COEQMHUTENbHasd JIMHUSA .
\begin{enumerate}[label=\arabic*)]

\item nonsapHbit cnon: ueHtpbl \(0\) n \(0'\) 3apaHbl KakK nonwca OQHON M TOW Xe HecobCT
\item pe3aproB cfiou: Ta Xe JIMHWUS SBNAETCA OCbl NEPCMEKTUBHOCTM, BO3HUKAWIWEN M3 COOT
\item rapmoHuuyeckuu cnou: eé HecobcTBeHHasa Touka \(D\) obpa3yeT rapMOHMYECKYW 4eTBE
\end{enumerate}

TeM caMbiM noslyyaeTcd HOBas WMHTepnpeTauns Oe3aproBon OCU:

\ [

\text{ocb [e3apra} = \text{ueHTpoBas ocb} = \text{penepHas oCb rapMOHMYECKOrO 3aMblK
\1

B 3TOM M cocTouT aBTOPCKUA BKNag (OPMYyNMPOBKMK: KacCuMyeckas nepcnekTtueBa [lesapra coe
\section{CnencTtBus}

\begin{corollary}[EanHcTBEHHas Hecob6CTBEeHHas TOYKa LEHTPOBON 0OCu]
B koH¢urypauuu [e3apra-Kypnuwesa ueHTpoBas ocb \(00'\) uMMeeT eOuHCTBEHHYID HecobCTBe
\end{corollary}

\begin{proof}
EonHcTtBeHHOCTb nepeceveHns \(00'\cap p\) cnepyeT M3 npoekTuMBHOW nnockocTu. CoBnapeH
\end{proof}

\begin{corollary}[PenepHad uHTepnpeTtaumna ocu]
Ocb \(00'\) saBnaeTcs Reper-ocbio NMapbl KOHWK: OHa yaepxuMBaeT $aKT ABYX CEYEHUW, WOel
\end{corollary}

\begin{proof}
PaKTMYyeckume paHHble 3a0aT ABEe KOHWUKWM M ABa UEHTpa. WoewHbln CNon OTOXOAECTBAAET JIMHUK
\end{proof}

\section{torosasa ¢opmyna cTtaTbu}

B kpaTkou ¢opMe Teopema 3anucbiBaeTcCs Tak:

\ [

0=\Pole {\Phi 1}(p),\qquad 0'=\Pole {\Phi 2}(p),\qquad O\ne 0',
\1
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\ [

d {\Des}=00',

\1]

\ [

D=00"'\cap p,

\1

\ [
\crossr(A,C;B,D)=-1.
\1

Nnn kak KLT-3aMblkaHue:

\ [

\Rep {\DK}=(R,I,U;\mathcal D),\qquad \lambda {\DK}=\crossr(A,C;B,D)=-1.
\]

\section{3aknw4yeHne}

TeopeMa [lesapra-KypnuweBa QuKcUpyeT CTPOruil NPOEKTUBHO-TAPMOHUYECKWUA Y3€eNn: OBE LEHT
\ [

\crossr(A,C;B,D)=-1.

\]

B pe3ynbTaTe€ BO3HUKAET [OOKa3yeMad MaTeMaTU4YeCKad CTPYKTypa, B KOTOpOl71 Knaccnyeckas

\section*{llpoekTHble UCTOYHUKKM KU Bubnuorpaduyeckas opueHTauus}
\addcontentsline{toc}{section}{llpoekTHble MCTOYHMKKN K bBubnuMorpadpuyeckas opueHTauusa}

\begin{enumerate}[label={\arabic*.}]

\item Kypnuwes W.B. Matepuansl npoekta KLT-RBD: Reper, \(\lambda\)-u“CTUHHOCTb, MpoeK
\item Kypnuwes WN.B. MoHorpa¢ua KLT 5.1: noruka, cTpaTtupuumpoBaHHOe BpeMsi, NakKeTHas
\item Knaccuyeckas npoekTuMBHas reoMeTpusa: TeopeMa [le3apra, MNOMASPHOCTb KOHWUKKU, TapMO
\item KLT-RBD-npoTokon poka3atenobctea: penepusauns \(\Rep=(R,I,U;\mathcal D)\), npo
\end{enumerate}

\vfill

\begin{center}
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Appendix C

Appendix C. Theorem-status

register

ID Object Status Rule

TS-01 Desargues-Kurpishev the- | authorial theorem Separate from clas-
orem sical Desargues.

TS-02 Formula-chain gap theo- | RPD method theo- | Check domain and
rem rem foundation.

TS-03 FCOC carrier theorem internal construc- | Internal  obstruc-

tion theorem tion carrier.

TS-04 Conditional Fano carrier | conditional theo- | Requires compati-
theorem rem ble maps.

TS-05 Global Fano obstruction open candidate Keep as open task.

49
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APPENDIX C. APPENDIX C. THEOREM-STATUS REGISTER



Appendix D

Appendix D. Bridge to Volume III

Volume II transfers C@C, Reper, T cs, E/A/Y, CGI and theorem-status discipline to Volume
II1. There they become V*P physics, fixed-phase isotropic sector, packet cosmology and
PredRep.
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