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1. KoHCTpykTUBHOE HampaBieHue B MaTeMaTUKe

Tp. MUAH CCCP, 1962, tom 67, 8-14

A. A. MAPKOB

0 KOHCTPYKTHBHOUM MATEMATHKE

1. B nmocresnee BpeMa B MaTEMaTHKE MOAYIHAO 3HATHTEABHOE DAasBH-
THEe KOHCTPYKTMBHOE HANDABAGHHE. LLIO CyTb COCTOUT B TOM, 49TO HCCAE-
AOBaHME OTPAHHYHBAETCS KOHCTPYKTHUBHBIMH OOBEKTaMH H IPOBOJUTCH
B paMKax afCcTpakuuM NOTEHIMAABHOH OCYylIeCTBHMOCTH 6€3 IpHUBACUEHHSA
a6CTpakuuM aKTyaAbHOH 6€CKOHEYHOCTH; NPH STOM OTBEPralOTCA TAK HAa3BI-
BaeMbI€ UYHCTHIE TEOPEMEl CYILUECTBOBAHUSA, IIOCKOABKY CYLIECTBOBAaHHE
ofbexTa ¢ JaHHBIMHM CBOHCTBAMH AHIIb TOrja CUMTAETCH JOKA3aHHEBIM,
KOrja yKasblBaeTCs CIOCO6 MOTEHIHAABHO OCYLIECTBHMOrO IIOCTPOEHMS
obbexrTa ¢ BTHMHM CBOHCTBaMHU.

[Tonarue komCTPYKTHBHOrO O6bEKTA MBI HE ONPEAEAAEM, & AULIb MOSC~
mieM. KoscTpykTUBHBIE 06BEKTH — BTO HEKOTOPHIE QUIYPH, ONPEAEAEHHDI M
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H. A. Ilanwn, KoHCTpyKTHBHBIE BeIEeCTBEHHbIE YHUCIIA
1 KOHCTPYKTUBHbIE (DYHKIIMOHAIbHBIE TIPOCTPAHCTBA, 1'p.
MUAH CCCP, 1962, Tom 67, 15-294

H. A: IIAHUH

KOHCTPYKTHUBHBIE BEIHECTBEHHBIE YHCAA
H KOHCTPYKTHBHBIE ®YHKIHOHAABHBIE IPOCTPAHCTBA

Cogepmanue. Bmegemme.— I'rasa 1. KomcTpyxkTHBHBIE BelgecTBeHHBIE
gmcAa. —§ 1. Omucanue ncnoabsyemoit cuMBoAMKH B HekoTophie ompegerenns. — § 2. He-
KOTOpHE CBefeHHS H3 TeODHH airopuMoB B KOHCTPYKTHBHo# Aormxm. —§ 3. Komerpyx-
THBHbIE BelgecTBeHHnle yucra. — § 4. Ilopsasxossie oTHomeHms MexJy KOHCTPYKTHBHBIMM
BelecTBeHHEIMHE yncaamu. — § 5. Hexoroprie ceguarbnpe npeo6pasoBanus ZymAexcos. —
§ 6. Ocrosuble omepanum Hajg KOHCTPYKTHBHHIMH BeigeCTBeEHmMu uucaamu. —§ 7. O me-
KOTOPHIX IOAMHOKECTBAX KOHCTPyKTHBHOro koHTHryyMma.— § 8. IlocaesoBareabnocT
KOHCTPYKTHBHBIX BelleCTBeHHuX yucer. —'aaBa II. KomcrpykTuBable MeTpHYeckne
HOPMHEPOB4HHBIE HNPOCTPAHCTBA (akcHoMaTuueckoe Haroxenne). — § 9. [Tonarue xoncTpyx-
THBHOro Merpuueckoro npocrpaHcrsa. — § 10. [lomornenne xOHCTPYKTHBHBIX METPHYECKHX
npoctpanctB. — § 11. Brmoane orpanumyenHble M KoMOAaxTHBle KOHCTPYKTHBHBIE MeTPHUECKHE
npocrpancrea, — § 12. KoncTpyxkTuerEle HOpMHpOBaRHBIE M KOHCTPYKTHBHbE I'MABGEPTOBHI
npoctpancTBa. — ' Aa Ba III. HekoTophle KoEKpeTHBIE KORCTPYKTHBHEIE MPOCTPAHCTBA.
§ 13. KoHcTpykTHBHEIE aHaAOTHM e€BKAHZOBZ HYHCAOBOTO NPOCTPAHCTEA 3ajaHHOX pasMep-
HOCTH H HPOCTPAHCTBAa BeIECTBEHHHIX IOCAEZOBATEABHOCTEH, CYMMHpYEMbIX ¢ 3ajfaHHOH
crenenbro. — § 14. KoncrpyxTreumit anaror nonstus usmepumoro mo Lebesgue’y mmoxe-
crea. —§ 15. KoHeTpyxTHBHmiEt aHaior INOHATHA CyMMHpyeMoif ¢ 3ajaHHOR CTeNeHbIO
dyuxgun. KomerpyxTmeapit wunrerpar Lebesgue’a. —§ 16. Komerpyxrusnme anarorm
NOHATHsL a6COAIOTHO HempephIBHOH (PYHKLIHM ¥ HEKOTOPHIX APYLHX IOHATHR KAaCCHYeCkoR
maTemaTukd. —I[Ipuaroxennme. O KpETHKe KAaccHuecKOH MaremMaTEKH. — AHTe-

parypa.



1. KoHCTpykTUBHOE HampaBieHue B MaTeMaTUKe

Teopema. CyujecTByeT HenpepbiBHasi KOHCTPYKTUBHas dyHkums F(x),
onpegenénnas Ha [0, 1] n Takas, 4yto

> F(0) <0,
> F(1) >0,

> s NtobOro KOHCTPYKTUBHOIO BELLECTBEHHOrO Yncna x us [0, 1]

F(x) # 0.

05 e

-0.5




Tp. MUAH CCCP, 1964, Tom 72, 437-461

B.II. OPEBKOB

0 KOHCTPYKTHBHBIX OTOBPAXKEHHUSIX KPYI'A B CEBd

B nacrosme#f pabore paccMaTpuUBAaeTCs BOIPOC O BOIMOMKHOCTH IEpeHe-
CEHHA B KOHCTDYKTHBHYIO MATEMATHKY CAEAVIOIIMX TeOpeM KAaccHueckol
TONOAOTHH:

1) TeopeMbl © CyIIECTBEHHOCTH TOAECTBEHHOTO OTOGDa:KEHHA n-Mep-
HOTO mapa B cebs (,HEBO3SMO2KHa HENpepHBHAA DETPAKIHA N-MEPHOrO Iapa
Ha CBOI TpaHMLY");

2) treopemnt DBpayspa o Hemoazsm:xuo#f Touxe (,KaxkJ0€ HETPEPHIBHOE
oTo6parkeHue n-mepHOro mapa B cefs uMeeT mO kpa#He# Mepe OAHY HEmoJ-
BHKHYIO TOUKY“);

3) Treopembr [lyankape—DBpayspa (,Ha cgepe uerHo#t pasmeprOCTH HE
CyILIeCTBYeT HENPEPHIBHOTO NOAS KAaCATEAbHHIX €AMHUUHBIX BEKTODOB“);

4) TeopeMBl O TOM, WTO NPH BCAKOM OTO6parkeHHH CPepH ueTHOH pas-
MEpHOCTH B cebs cymecTByeT mO kpa#med Mepe oOJHA HENOABHXHAS TOYKA
MAM 1O KpailHedl Mepe 0ZHa TOuKa, 0TO6pANKAOMAACA B ZUAMETPAADHO IIPOTH-
BOIIOAO2KHYIO.



B. 1. OpegkoB, “O KOHCTPYKTUBHbLIX OTODPaXKEHUSIX Kpyra B
cebsi”. Tp. MNAH CCCP, 1964, tom 72, 437-461

B § 3 macrosme# craTbu NPHUBOAWTCS NPUMEP HEOPEPHIBHOTO KOHCTPYK-
TUBHOTO OTO6paKEHHSA KPyra B NPOCTPAaHCTBe &, 5 HA CBOK I'DAHMLY, OCTaB-
ASIIOIIEro TOUKM TpaHHbl HemoZzeuxkapiMu (reopema 3.4). B srom xe mapa-
rpage CTPOMTCS pPAaBHOMEPHO HENPEPEIBHOE KOHCTPYKTHBHOE OTO6parse:dne
yIOMAHYTOrO Kpyra B ce6a 6es memozsmxmo# Touxm (Teopema 3.5). B § 4
IPUBOAUTCA TpPUMED PABHOMEDHO HENPEPHBHOTO KOHCTPYKTHBHOTO KacaTeAb-
HOTO BEKTOPHOTO IIOAf, 3aZ4aHHOTO Ha €JMHHYHOHE ABYMepHOR cdepe B IpoO-
ctpancrse &5, u Besge oramunoro or myrs. Orcioga morysaercs mpumep

KOHCTPYKTHBHOTO HENpPEPHIBHOTO NOAS KaCaTEAbHBIX EGAMHHIHEIX BEKTODPOB,
3aJ8HHOTO HA YIOMAHYTOH# cdepe. B sTom »xe maparpade crpouTcs paBHO-
MEepHO HelpepHBHOE KOHCTPYKTHBHOE OTOGparkeHne YIOMSAHYTOH BHIe chephl
B cebs 6e3 HENMOJBHMKHBIX TOUEK M TaKOe, ITO HM OZHA TOUKA He orobpa-
¥aeTcs B guaMeTparbHO npotusomoroxayw. B §§ 1 u 2 sBoasTcs Bcmomo-
TaTeAbHbIE NOHATHS M JOKa3blBAIOTCH OCHOBHBIE AEMMBHL.

Taxum o6pasoM, Bce yxasaHHDbIE BHIIE TEOPEMbl KA2CCHIECKOH TONOAOTHH
B HUX JZOCAOBHOH (YOPMYAHDOBKE HE NEPEHOCATCH B KOHCTDYKTHBHYIO Marte-
MATHKY.



2. [Monck nornyeckoro BbIBOAA

Ipynna TPOMJ1O (Teopetnueckoin Pazpabotku Ispuctudeckoro Mowucka
Jornueckoro ObocHoBaHns)

AJINEB (Anropudm Jloruyeckoro Moncka Ecrecteennoro Brioaa)

https:
//www.calltouch.ru/blog/glossary/iskusstvennyj-intellekt/
pause
B CCCP MCKYCCTBEHHbIV MHTEIEKT TakXe pa3ByMBancsd cTpeMmnTenbHo. Akagemukmn AV.
bepr n IC.MNocnenos B 1954-64 rogax cosaatoT nporpammy «AJIMEB JIOMW», koTopas
aBTOMaTMYeCKM AOKa3blBaeT TeOPeMbI. B 3T1 e rofbl COBETCKMMM YYEHbIMU 6bliN
pa3paboTaH anropmTm «Kopa», KOTOPbIN MoaenvpyeT AedTeNbHOCTb YeoBeYeCKoro
Mo3ra Npu pacrno3HaBaHuK o6pasos. B 1968 roay TypunHbiMm B.D coznaeTcs

CUMBOJIbHbIN 93bIK 06Pa6bOTKN AaHHbIX PEDAJ.


https://www.calltouch.ru/blog/glossary/iskusstvennyj-intellekt/
https://www.calltouch.ru/blog/glossary/iskusstvennyj-intellekt/

2. [Monck nornyeckoro BbIBOAA

https://libraryno.ru/1-2-razvitie-iskusstvennogo-intellekta-v-rossii-iis/

1.2. PazBuTne UCKYCCTBEHHOroO UHTesNeKkTa B Poccumn

B 1945-1964 rr. cospatoTcst oTAenbHble NporpamMmmMbl U UCCriedyeTcsi MOUCK PeLLeHNs NOrnyeckyx 3a-
nau. B JleHnHrpagckom oTAeneHn matemaTuyeckoro MHeTuTyTa uM. B.A. Cteknosa (JTOMW) cosna-
eTcs nporpamMma, aBToMaTuyecky gokasbiBarollas Teopembl (AJINEB JIOMW). OHa ocHoBaHa Ha
opurnHansHom obpaTtHoMm BbiBoge C.HO.MacnoBa, aHanormyHom MeToay pesontoumii PobruHcoHa.



2. [Monck nornyeckoro BbIBOAA

H.A. Wanun, T.B. Jasbigoe, C.HO. Macnos, .E. MuHu,
B.MN. Opeekoe, A.O. Caucenko

AnropndM MaLIMHHOFO NOWCKA €CTECTBEHHOrO NOrnye-
CKOro BbIBOJA B UCYUC/IEHNI BbICKAa3biBaHUNI

- MockBa—JlennHrpaa: Hayka. JleHunrp. otaenenne, 1965,
39 c.

Bynesa dyHkumns: aprymenTsl n 3naveHuns WCTUHA n JIOXKb

Bynesa popmyna: cTpoUTCS U3 NEPEMEHHBIX C MOMOLLLIO SIOMHECKIX

cesizok — W, WKW, HE, ECJIN...TO

(A&B)V (A = —B)&(B = A))

TaBTONOrNS: TOXKAECTBEHHO UCTUHHASA dopMmyna

A V-A



H.A. LWWanwn, I.B. aesigos, C.HO. Macnos, I".E. Munu, B.T1. Opeskos,
A.O. Cnucenko. Anropudm MalMHHOIO MOMCKA ECTECTBEHHOIO JIOrMYECKOro

BblBOAA B UCHNCNAEHNN BbICKa3blBaHWNA

3apava. [Jana bynesa chopmyna (A1, ..., Ap). Y3HaTb, siBNseTCA nn OHa
TaBTONOTMEN.

OBoticTBenHas 3apgada (SAT, BoinonHumocTs). [aHa bynesa
copmyna (A1, ..., An). Y3HaTb, CyWIECTBYIOT NN TaKUe 3HAYEHMS
A1, ..., An Npu KOTOPbIX 3Ta popmyna npuHumaet 3HadeHne ICTUHA.

77b(’417 . '7An) = _‘SO(A17 s 7An)

?
Millennium Problem: P=NP



Autematicon
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G. Davydov, S. Maslov, G. Mints, V. Orevkov,
N. Shanin, A. Slissenko.

An Algorithm for a Machine Search of a Natural
Logical Deduction in Propositional Calculus.

Automation of Reasoning. 1. Classical papers
on computational logic 1957-1966.

Ed. J. Siekmann, G. Wrightson
Springer Verlag, 1983.

Reprinted in 2012



I B. Hasswiios, C. FO. Macnos, I'. E. Munn, B. II. Opeskos,
A. O. Cinucenko, MarmmunHBII asropudM yCTAHOBIEHIS BBIBO-

JIUMOCTH H& OCHOBE OOPATHOIO MeToja, 3an. HayyuH. cem. JIO-
MU, 1969, Tom 16, 8-19

lenpb HacTosAmeil 3aMeTKy fBIASTCHA KPaTKOE ONHCAHNE pPa3pasdpraH-
HOTO rpymmnoit mMareMaruueckoit soruxm JOMIl axropudMa yCTaHOBASHUA B~
BoAuMOCTH (AYB) B KJI2CCUUECKOM MCUMCIEHUN NDEAMKATOB C DYHHIMOHANB-
HHMYM 3Haxamu.TeopeTuueckoit 0CHDBDI anropudMa sApiserTcs 00paTHHE Me-
TOL yCTAHOBJNEHUA BHBOAMMOCTH ZJf JNOTUMECKMX UCUMCIEHUE, OMMCAHHHII,
HanpumMep, B padore [I] » TEPMUHOJOTUR U3 KOTOpOil ucmoxbayerca Ge3
JZOMOJIHUT 6IXBHHX NMOACHEHMN .

C. FO. Macnos, OOpaTHbIil METOJI YCTAHOBJIEHUST BBIBOJIIMO-

ctu Jyist jiormdeckux ucumcaenuit, 1p. MUAH CCCP, 1968,
ToM 98, 26-87



Onpepgenenue. pynna — 270 MHOXeCTBO G, €ro BblAENEHHbIN 31EMEHT €

1

n 4Be onepauynu ~ - W * Takne, 410

(A) Va,b,ce G (axb)xc=ax(bxc)
(BY) Vae G exa=a

(Br) Vae G axe=a

(CY) VaeG alxa=e

(Cr) Vae G axal=e

Onpepenenne. Jlesas npearpynna — 310 MHOXecTBO G, €ro BbifeneHHbI

J3/IEMEHT € 1 ABE onepauunu -1 n x TAKWE, HTO BbINOJIHEHbI dKCUOMbI

(A), (BL) u (CL).
Teopema. Kaxgas nesast npearpynna sABASIETCA rPYnnoi:

(A) & (Bt) & (Ct) = (Br)

(A) & (Bf) & (Ct) = (Cr)
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S. Yu. Maslov: "An inverse method for
establishing deducibility of nonprenex formulas
of the predicate calculus” (pp. 48-54) [Dokl.
Akad. Nauk SSSR 172, 22-25 (1967)]

G. V. Davydov, S. Yu. Maslov, G. E. Mints,
V. P. Orevkov and A. O. Slisenko: "A computer
algorithm for the determination of deducibility
on the basis of the inverse method” (pp. 531-
541) [Zap. Nauchn. Semin. Leningr. Otd. Mat.
Inst. Steklova 16, 8-19];

S. Yu. Maslov: "Relationship between tactics of
the inverse method and the resolution method”
(pp. 264-272) [Zap. Nauchn. Semin. Leningr.
Otd. Mat. Inst. Steklova 16, 137-146]



3. Teopusi anropudmMoB 1 0bLLAA TeOpUsi AedyKTUBHbBIX
CUCTeM

®yukuusa F(n) Beryucauma, ecnn cywecTsyeT anropudm, KOTOPbIA No
3HAUYEHUIO apryMeHTa HaXOoAUT 3HadeHue 3Tol dyHKLuN.

MuoxecTso 9T nepeyncnumo, ecnn CyLLECTBYET anropudm, KoTopblii
(paboTas HeorpaHuyeHHo ponro) "nanevaTtaet" (B KaKOM-TO nopsigke)

9/1EMEHTBI 3TOrO MHOXECTBA (U TOJIBKO UX).

Ecnun dyrkuus F(n) Berumcinma, To eé rpacuk

{(0, F(0)), (1,F(1)),...,(n,F(n)),...}

nepe4ncaumM, n HaobopoT.



3. Teopusi anropumMoB 1 obLas Teopust AeAyKTUBHbIX
CUCTeM

C. FO. MacJioB, HekoTopble cBoiicTBa alapara KAHOHIUECKUX
ucuucaennit . JI. [Tocra, Tp. MUAH CCCP, 1964, Tom 72, 5—
56

C. 10. Macios, Ilpeacrapienne mnepeducjanMbIX MHOMKECTB JIO-
KaJIbHbIMU ucuncaeruayu, 1p. MUAH CCCP, 1967, tom 93, 43—
49

C. KO. Macyio, MyranuoHHble UCIUCIEHUST, 3aN. HAYYH. CEM.
JIOMMU, 1975, Tom 49, 7-30



C. 10. MacyioB, MyTaInoH#bie UCUUCTCHUsA, 3aNn. HAYUH. CEM.
JIOMMU, 1975, Tom 49, 7-30

llpaMenseMuit B HacTOAllee BpemA AJsS OONCAHMA GHOIOIMYECKO# 3BO-
JWOUE anmapaT TeOpuH BepOATHOCTell OCOHYHO OCHOBAH HA aHajqu3e CpaB-
HUTENBHOJi 4acTOTH OGHEKTOB TOHf WIH MHOK CTDPYKTYpDH M3 3apaHee (QEK-
CHDOBAHHOTO KOHEYHOr'O MHOXECTBA GAM3KUX CTPYKTYp (BapHAHTOB I'€HO-
THENA ODE 3aKaHHOM YHCJIEe JORYCOB M aunenei). IIpm aTom maremaTmiec-
KEe pesyAbTaTH HYXHO MHTepOpeTHpOBAThH KaK pesyaABTaTH O "MEKpO3BO-
apnEr" - o gpeitfe pasHOBHEEOCTe# B nNpepenax OXHOrO BHAA (3aT0 B
OnarONpUATHHX CHydYadx MH MOReM IATh Jaxe NOBOXBHO TOYHOE KOJIMIECT-
BEeHHOe onmcaHWe Taroro gpejifa). lloxydenne xOTH GH.KaueCTBEHHOT'O
OOUCAHASA MAKDOIBOJNIMA B ee 3aKOHOB (T.e. 3aKOHOB, YIDaBIADIEX OG-
Pa30BaHEEM HOBHX BHIOB M (Onee BHCOKVX TAKCOHOMHIECKUX eNMHMI)II0-
TpedyeT, NO-BANUMOMY, NONOJHATEIBHHX MaTeMaTHueCKEX CpencTs. Ha -
CTOAmAS CTaThs HANKCAHA B OpENNONOXEHHME, YTO Tak@e CPERcTBa MORHO
MOJYUATH B paMiax ofmeft TeOpuM HeIyKTHBHHX CHCTeM (HMCIHCHeHuit).

CraTba comepmaT gBa maparpada. Bce, UTO KacacTes CBA3M MeE-
Iy MOTEeNED ¥ MHTepOpeTaueff, OMMCAHO B IepBOM maparpade, BTOpOH
COCTOUT H3 TOYHHX (HOpMYIMDOBOK TeOpeM M 3CKU30B WX HOKA3ATEIbCT—

Ba. llpr Hamucanmy mepBOrO maparpada A CTPeMWICH GHTDH HOHHTHM "
MaTEMATHKOM ¥ GHOJOT'OM.



Tp. MUAH CCCP, 1973, Tom 129, 30-202

A.0.CINCEHKO

PACIIO3HABAHNE UPEJINKATA CHMMETPHIN
MHOTOT'OJIOBUATHIMI MAIMMHAMI THIOPIHTA
CO BXOJOM

Codepacanue. Bpegenne.— I'maa I. IIoXpHTHA CI0B CHMMETDUYHHIMM TOACIOBAMH.—
. 1. Touku u nenu cioBa.— § 2. BaaumMHOe pacHoJI0KeHNe HECKOJIBKHUX nmeneit.— § 3. Cym-
MapHHEe [JIEHH HEKOTOPHX CerMEHTHHX HMOKDHTHII, OOPOKAAeMHX TOUKAMH M HeOAMH.—
I'masa II. KogupoBaume uemeit.— § 1. Pasamerxa memneit.— § 2. BoccranoBieHue nemnei mo
ux pasmerke.— I'masa IIl. Oumcasme pacmosmamomeir MamuuH.— § 1. Obmas cTpyKTypa
MamuHH.— § 2. Aaropudme obpaborku nemeit.— § 3. Aaropudmer o6paboTKu TOYEK.—
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A. O. Cancenko. PacnosHaeaHune npegukaTta CUMMETPUIM MHOFOFOA0BYATHIMM
MawmnHamu Tetopurra co exogom. Tp. MUAH CCCP, 1973, Tom 129, 30-202
Beenenne

1%, B mactosmel#l paboTe MOKA3EIBAETCs CIeAyIOMas TeopeMa: IpeJuKar
CHMMeTPHE * pacHmo3HAeTICS HEKOTODPOH MHOTOroJoBYaToii MamwmHON Thio-
PHHTA CO BXOJOM B pealbHOEe BpeMs, T. €. 32 BpeMs IOCTYILIEHUsI BXOJHOTO
cioBa (OpH yCJIOBUHU, PABYyMEeTCs, UYTO Hepef KasKIBIM TAKTOM PaboThl MalIMHEE
ImocTyHaeT PoBHO ofHa OyKBa BXogHOro ciioBa). VM3 3710l Teopemsr um m3 pe-
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Knuth—Morris—Pratt algorithm % 20 languages -

Article Talk Read Edit View history Tools v

From Wikipedia, the free encyclopedia

In computer science, the Knuth—Morris—Pratt algorithm (or

Knuth-Morris—Pratt algorithm
KMP algorithm) is a string-searching algorithm that searches

L . . Class String search
for occurrences of a "word" W within a main "text string" S by g
. . . Data structure String
employing the observation that when a mismatch occurs, the
) . L . . Worst-case ©(m) preprocessing +
word itself embodies sufficient information to determine where ) 1
performance ©(n) matchingl"ote 1]

the next match could begin, thus bypassing re-examination of

Worst-case space ©(m)
previously matched characters.

complexity

The algorithm was conceived by James H. Morris and

independently discovered by Donald Knuth "a few weeks later" from automata theory.'Il! Morris and
Vaughan Pratt published a technical report in 1970.3] The three also published the algorithm jointly in 1977.1]
Independently, in 1969, Matiyasevich/l®] discovered a similar algorithm, coded by a two-dimensional Turing
machine, while studying a string-pattern-matching recognition problem over a binary alphabet. This was the
first linear-time algorithm for string matching.!®!

4. A MatusiceBuy, FOpwii (1971). "O pacrnosHaBaHuu B pearnibHoe Bpemsi OTHoLLeHWs BxoxaeHus" @ (PDF). 3anucku
Hay4HbIX ceMuHapos JleHuHzpadcko2o omdeneHus Mamemamudecko2o uHcmumyma um. B.A.Cmekiiosa (in
Russian). 20: 104-114., translated into English as Matiyasevich, Yuri (1973). "Real-time recognition of the
inclusion relation" 2. Journal of Soviet Mathematics. 1: 64—70. doi:10.1007/BF01117471 2. S2CID 121919479 2.



Nasug Munsbept, “Matematudeckue npobaemsi”, [1900]

10. PeweHue npobnemsl paspeimmoctTu gasi Npon3B0abHOr0
avocpaHToBa ypaBHeHus. [lycTb gaHO Npon3BosibHOE ANO(aHTOBO
YPaBHEHNE C MPOU3BONLHBIM YUCIOM HENIBECTHBLIX U LEJLIMU
paunoHanbHbIMN KoabduuneHTamn; TpebyeTcss ykazaTb obimnii MeTos,
CAEAYS KOTOPOMY MOXKHO bbi10 bbi B KOHEYHOE YUCIIO LIATOB Y3HATh, UMEET
JIN JAaHHOE YPaBHEHNE PELLUEHNE B LEJIbIX PALNOHAJIbHBIX YAC/AX WA HET.



«Harnaay» unoTteza Martin’a Davis'a

MnoTtesa (M. Davis, Hauano 50-x). Kaxgoe nepe4ncinmoe MHOXECTBO
HATypaJbHbIX YNCEN NPEACTABNMO K@K MHOXECTBO BCEX MOJTOXKUTE/IbHbIX
3HAYEHU HEKOTOPOrO MHOIOYAEHA C LEbIMU KOIDDNLNEHTaMU npu
NPON3BOJIbHbIX LEJIOYNCIIEHHbIX 3HAY€HNAX TEPEMEHHDbIX.

Cnepcteue. Vmeercs muorodnen P(xi, ..., xn) € yensimu

KO3hULMEHTaMu Takol, YTO a SBASIETCS MPOCTbIM YUCOM TOrAa U

TONBKO TOM[Aa CYLYECTBYIOT LIEIbIE YACAA X1, . . . , Xn TAKUE, HTO
P(x1,...,xn) = a.

DPRM-teopema [1970]. Mousitus nepeuncinmoe MHOXeECTBO 1
ANOhaHTOBO MHOXECTBO COBNAJAIOT.

Martin Davis, Hilary Putnam, Julia Robinson, FOpuii MaTusceeuy
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Figure 1. A physical system for simulating Diophantine equations with # variables. The system is either n

trapped ions or an n-mode coherent field. The controls 1317, 13: independently address each subsystem. For
ions, the controls excite transitions between nearest levels, and transfer population of the highest excited state
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Discussion

Computability of quantum control problems has been analyzed. A realistic situation, when a number of controls
is finite, has been considered. We have shown that within this setting solving quantum control problems is equiv-
alent to solving Diophantine equations. As a consequence, quantum control is Turing complete. The established
equivalence is a new technique for quantum technology that, e.g., allows to construct quantum problems belong-
ing to a specific complexity class. Examples of a multimode coherent field control are explicitly constructed. The
negative answer to the Hilberts tenth problem implies that there is no algorithm deciding whether there is a con-
trol policy connecting two quantum states represented by arbitrary pure or mixed density matrices, i.e., the most
general fixed-time quantum state-to-state control problem is not algorithmically solvable. This result applies to
the problems of finding exact as well approximate solutions for sufficiently small errors. Our method opens up an
opportunity to recast many open mathematical problems, including the Riemann hypothesis, as quantum control
tasks. The uncovered non-algorithmic nature makes quantum control a fruitful research area.



Noknager AH CCCP, 1990, Tom 314

© H.H.BOPOBBEB (mn1.), [.10. TPUT'OPLEB

HAXOXIEHUE YHUCJIA KOMIIOHEHT CBA3HOCTH
TMOJIYAJITEBPAUYECKOTO MHOXECTBA B CYBOKCINOHEHIIMAJIBHOE BPEMS

(ITpedcrasneno axademMuKom Ji,ﬂ. Padoeestim 2 XII 1989)

TlonyanreGpandeckoe MHOXECTBO OIpefieNifAeTCA KaK MHOXECTBO BCeX TOYeK
B R”, yooBIeTBOpAIOLIMX HEKOTOPOH GeCKBAHTOPHOM (HOpPMYyJie TeOpUH NIePBOTo MOPAMIKA
BeILECTBEHHO 3aMKHYThIX ToJiedt [1] (Hampumep, cHCTeMe MOIMHOMUATIBHBIX HEPABEHCTB) .
B Hacrosimiedl 3ameTKe IMpeIaraeICs AITOPUTM CyGIKCIIOHEHIMATBHON CTIOXHOCTH, KOTO-
pbIif HAXOIMT WYHCIO KOMIIOHEHT CBA3BHOCTH IONyareGpamdeckoro MHoxecrsa. Kpome
TOrO, aJTOPHTM NO3BOJIAET 1A JIIOGBIX JBYX TOUEK M3 IOIyaIreGpanuecKoro MHOXeCTBa
BBIACHHTD, TIPHHAIJIEXKAT JTM OHY OJTHOM U TOH e KOMIIOHEHTe CBA3HOCTH.

Ilycrp pana BXopHasA GeCKBaHTOpPHasm GoOpMyna Z TeOPHH BELIECTBEHHO 3aMKHY-
TBIX IOMNe#, cofepxamas kK aTomapHsix mopgopmyn Bupa f; = 0, 1 <i <k, rtme f; €
€ Z[X;,....X,]. Yepes { Z} C R” o6o3HawuM moyasnreGpanyeckoe MHOXECTBO BCEX
TOYEK, yHOBJeTBOpAlMMX Z. Bydem mpefmonarars, 4o MHOTOWIEHSL f; YIOBIETBOPAIOT
CTIENYIOMMM OLEeHKAM: degx, X, (i) < d u abcomoTHasA BeNMUMHA BCAKOTO (uernoro)
K03 bHIMenTa, BXOAAIWETO B f;, He nmpesocxomur 2. Torma GuToBBIA pasmep dopmy-
MBI E MOXHO OleHHTh BemuumHoi £ = kMd™ (cp. [4, 12]). OCHOBHBIM pe3ynbTaToOM
HacTOAMIeH 3aMeTKH ABJIACTCH CIeyIomwas

T eopeMa. 1) MoxHO NOCTPOUTL an20PUTM, KOTOPbLIL a8 8CAKOl Popmyasl
8uUda E HaxoOuT HEKOTopoe KOoHeuHoe MHoxecTso Toek J C{Z} raxoe, uTo Ha Ka¥Ol

KOMNOHENTe CEA3HOCTU MHOXeCT6d E AexuT eQuHCTenHas Touxa uz J. Bpems paboTel
o 20, 0(1 20
An20pUTMA MOXHO OYeHuTs eeauuunoil (M(kd)™ ) (1) < potlog?®r) (z.e. cybakcno-

Henyuanvro o1 L).

2) Kpome 1020, 028 8caKoii Touxu u € {E} areoputm nozsoaser onpedeiuts
eOuHCTEeHHyIo Touky v €J  TaKyio, uTo U, v NPURAOAEXUT OOHOIL U Toll Xe KOMNOHEHTe
cesa3nocTu MHoxecrsa {Z}. Ouenxa epemeHnu paboTvl AA20PUTMA AHAAO2UYHA OUEH-
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A deterministic (2 —2/(k + 1)) algorithm for k-SAT based
on local search

k-SAT: &M Vi, Gy Gje{Ar, ..., An AL, oA}

U. Schoéning, A probabilistic algorithm for k-SAT and constraint
satisfaction problems, Proc. 40th Annu. IEEE Symp. on Foundations of
Computer Science, FOCS'99, 1999, pp. 410-414.

(2 - 2/k)"
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Odunnanshsie onnonents:  ABJIAEB ®apuy Mancyposuy,
JIOKTOD (PU3UKO-MaTeMaTHIeCKIX HayK, IIpodeccop,
wi.-kopp. AH PT,
Kazancknit deepaabablil yHIBEPCUTET,

3aBeLyonmii Kadeapoi

BEPEIIIATI'MH Huxkosait Koncranruaosn,
JIOKTOD (PU3HKO-MaTeMaTHIeCKUX HayK, IIpodeccop,
MocCKOBCKHIT rOCYJapCTBEHHbLI YHUBEPCUTET

uM. M. B. Jlomonocosa, mpodeccop

PABBOPOB Austekcanp AsekcaspoBud,

JIOKTOD (PU3MKO-MaTeMaTHIeCKIX HAyK,

@wi.-kopp. PAH,

DenepanbHOE TOCYAAPCTBEHHOE OIOIYKETHOE YIPEXKICHIE Hay KN
Maremarnaeckuii uacrutyt uM. B. A. Crexiosa

Poccuiickoil akaneMun HayK, [JIaBHBINH HAYIHDLIH COTPYIHIK



N3 ot3biBa A. A. Pasboposa

Orzeis Ha auccepranuio A. C. Kynukosa “Cxemuas
CJIO?KHOCTb $IBHO 33JIaHHBIX OyJyieBbIX GyHKIuMIL”,
NPEeACTABIECHHYI0 HA COMCKAHWE YIEHON CTeIleHu

JOKTOpa (PU3MKO-MATEMATHIECKUX HAYK

-

#Axpom, 1 B TO e BpeMsi HaubOJIee TEXHHIECKH TPYIHBIM MeCTOM, JHC-
cepranuu apjgercs rinasa 1.3. B ueii onenka u3 npeapiaymeit raassr 1.2 yeu-
JIUBAETC 10 (3 + 8]—612 n — o(n), 4TO, KaK s y»Ke OTMeUa, ABJISeTCH HePBbIM
ycnnenneM onenku biroma 3a nocaeanune 30 set. IleHTpasbHBIM HOBBIM 110-



KaHTopoBa Hymepauus nap

N():{O,l,...} C2ZNOXNO—)N0

(0,5 (1,5) (2,5) (3.5 (4.5) (5,5)

(5.4)
(6,3)

(5.2)

Co(m, n) = %((m FnP43man) Ch(mn) = %((m + 1)+ m+ 3n)



Obuwwnii cnyyati

Cd(ml, ey md)

G: N3 = Ny
G(my, my, m3) = G(Ca(my, my), m3)
Cd : Ng — No

my 4+ my+1 m+--+mg+d—1
(122 )+...+<1 y

)



Teopema (R. Fueter, G. Pélya [1923]). KanTopossl mHoro4neHsi

Co(m, n) = %((m 40+ 3mn) u C(m, n) = %((m + 1)+ m+ 3n)

ABJAOTCA €EANHCTBEHHBIMWN MHOIMO4YJ1I€EHaMU BTO,DOI)i CTEMNEHU,
B3aUMHO-OQHO3HAYHO OTObpaXkaroLmumMu Ng Ha Np.

widerspricht dem Satz von LiNDEMANN und so muss /' + 1 und kann
f(x,y)im elliptischen oder im definiten hyperbolischen
Fall keine abzihlende Funktion sein. Die Losung liegt also
tatsiichlich in der Richtung, die Sie mit der Erw#hnung von = und e
andeuteten.

Teopema (F. Lindemann [1882]). Eci z — anrebpanyqeckoe yncio un
z# 0, T0 € TPaHCLEHAEHTHO.

Cnepacteue. Yucno m TpancyeHgentHo (nbo e*™ =1).
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JABA BJIEMEHTAPHBIX JOKA3ATEJIbCTBA TEOPEMbI
®YETEPA-IIOJIMA O CIAPUBAIOLINX MHOTPOYJIEHAX

© M. A. Bcemmnphos

Mpencrasnenbl ABa HOBBLIX AoKasaTeancTsa Teopembl Myerepa-Tlonua, yrsepxaaro-
Liedl, YTO MMeeTcs TONLKO [BAa KBAAPATHUHBIX MHOrOW/ICHa, KoTopble OGHEKTHBHO
otobpaxkaloT Ng x Ng Ha Ng. B npoTHBONOJIOKHOCTL HCXORHOMY [0Ka3aTeAbCTRY
NPe/VIOKEHHbI TOAXO ABIAETCH IAEMEHTAPHLIM.
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Packing polynomials on irrational sectors Py

B. Sury'™ and M. Vsemirnov?

cambangegmalom Abstract

ot & Matbemancs Uni Fueter and Polya proved that the only quadratic polynomials giving a bijection between

Mile Mysore Road, Bangalore N and NZ are the two Cantor polynomials. It is conjectured that there is no bijection

ggﬂ(‘)‘zfgpiamorimrmmn . from N? onto N given by a pol.ynomia\ of degree at Iea§t 3.A similgr prob\em arises .
when the domain of the map is replaced by the set of integral points in some sector in

available at the end of the article 5 X X
R<. Rational sectors were considered by Nathanson and Stanton. Here, we study and

solve the case of general irrational sectors. In fact, our method enables us also to
recover the results on rational sectors and also answer a question posed by Nathanson.

Keywords: Cantor polynomials, Irrational sectors, Packing polynomials
Mathematics Subject Classification: 05A15, 11B34, 52C15
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AN UPPER BOUND ON THE CHROMATIC NUMBER
OF 2-PLANAR GRAPHS

DwmiTRI V. KARPOV

St. Petersburg Department of V.A. Steklov Institute of Mathematics
Russian Academy of Sciences and St. Petersburg University
St. Petersburg, Russia

e-mail: dvkO@yandex.ru

Abstract

It is proved that any 2-planar graph (i.e., a graph which can be drawn
on a plane such that any edge intersects at most two others) has a proper
vertex coloring with 9 colors.

Keywords: 2-planar graphs, chromatic number.
2010 Mathematics Subject Classification: 05C10, 05C15.
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The Weisfeiler-Leman Dimension of Planar
Graphs Is at Most 3

SANDRA KIEFER, RWTH Aachen University, Germany

ILIA PONOMARENKO, st. Petersburg Department of Steklov Mathematical Institute of the Russian
Academy of Sciences, Russia

PASCAL SCHWEITZER, University of Kaiserslautern, Germany



CunTatoline KBaHTOPb!

Vi Vo
E(Vl,VQ)&E(Vl,V3)&ﬂE(V1,V4)&—\E(V1,V5)&
V3 &E(Vz,V3)&ﬂE(V27V4)&—|E(V2,V5)&
& E(V3,V4)& E(V3,V5)&
Vs Vs & E(V4,V5)

F2"x¢(x) — cylecTByeT no kpaliHeli Mepe n 06beKTOB X Takux, 4To ¢(x)
I="x¢(x) — cywecTByeT pOBHO N 0OBLEKTOB X Takux, 4T0 ¢(x)

= x1( x1) & 37 YER XQ(E(Xl,Xz)&3:2x1E(X1,x2))
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The Weisfeiler-Leman Dimension of Planar
Graphs Is at Most 3

SANDRA KIEFER, RWTH Aachen University, Germany
ILIA PONOMARENKO, Sst. Petersburg Department of Steklov Mathematical Institute of the Russian
Academy of Sciences, Russia

PASCAL SCHWEITZER, University of Kaiserslautern, Germany

We prove that the Weisfeiler-Leman (WL) dimension of the class of all finite planar graphs is at most 3.
In particular, every finite planar graph is definable in first-order logic with counting using at most 4 vari-
ables. The previously best-known upper bounds for the dimension and number of variables were 14 and 15,
respectively.
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Lettie Hamlet Rogers

Lettie Hamlett Rogers (1917 — May 14, 1957) is an American
novelist and educator.

She was born in Soochow, central China, the daughter of
missionary parents. She spent her childhood in China and
Japan. After graduating from high school at the Shanghai
American School she came to the United States to attend
Woman's College of the University of North (now the University
of North Carolina at Greensboro). Rogers received a Bachelor
of Arts degree in sociology in 1940...

Peter Turnerelli

Peter Turnerelli (c.1772—1839) was an Irish-born sculptor of
Italian descent working in Britain in the early 19th century.

Early Life and Career

Born in Dublin, Ireland, Turnerelli moved to London to study
sculpture under renowned neoclassical artist John Flaxman.
Turnerelli continued to hone his craft and gain recognition for
his work, eventually becoming a member of the Royal
Academy in 1812...




Intrinsic Dimension Estimation for Robust Detection
of AI-Generated Texts

As an Al language model | don't As a human being | have an opinion
have an opinion on everything

3 Intrinsic dimension and persistent homology dimension

Informally speaking, the intrinsic dimension of some subset S C R™ is the number of degrees of
freedom that a point moving inside S has. This means that in a small neighbourhood of every point,
the set S can be described as a function of d parameters, d < n, and this number cannot be reduced.
This idea is formalized in the notion of a d-dimensional manifold in R": it is a subset M C R" such
that for every point z € M there exists an open neighborhood which is equivalent to an open ball in
R? for some value d. Importantly, if M is a connected set then d should be the same for all its points,
so we can talk about the dimension of the entire manifold.
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[3eTa-pyHkuna Pumana

(s)=1"°"4+2"° 4+ -+ k°+...

Teopema (J1. diinep [1737])

) = I 1_1p_s

p — npocToe

7(X) — KONIMHYECTBO NPOCTBIX YMCEN, HE NPEBOCXOASALLMX X
C. Gauss: 7(x) ~ Li(x) = [5 |
Teopema (Riemann [1859]).
m(x) = Li(x) — %Li(x%) + Z Li(x”) + (manble cnaraembie)

¢(p)=0
Re(p) #0



Munotesa Pumana (1859)
Mpobnema MNuabbeprta (1900)
Mpobnema Toicauenetus (XXI Bek)

Bce  HeBewjecTBeHHble  (Ha3biBaeMble
HeTpusnansHbimu) Hynn pyHkuymm ((s)
JIeXKaT Ha KPUTUHECKOUN NpsiMoi
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o0

=N Z( D)™™ = (1 -2 x 27%)(s)

= ((p3) = C(p2) = ((p1) = 0 = ((p1) = C(p2) = ((p3) =

=n(p3) = n(pz) = n(p1) = 0 =n(p1) = n(p2) = n(ps) =

2M+1

mmia(s) =1+ Y Samiran®
n=2

mm1(Pm) = -+ = nam+1(p1) = 0 = nn(p1) = - = m2m+1(om)
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