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Gleichung. Eine diophantische Gleichung mit irgendwelchen
Unbekannten und mit ganzen rationalen Zahlkoefficienten sei
vorgelegt: man soll ein Verfahren angeben, nach welchen sich
mittels einer endlichen Anzahl von Operationen entscheiden ldsst,
ob die Gleichung in ganzen rationalen Zahlen losbar ist.
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10. Entscheidung der Losbarkeit einer diophantischen
Gleichung. Eine diophantische Gleichung mit irgendwelchen
Unbekannten und mit ganzen rationalen Zahlkoefficienten sei
vorgelegt: man soll ein Verfahren angeben, nach welchen sich
mittels einer endlichen Anzahl von Operationen entscheiden ldsst,
ob die Gleichung in ganzen rationalen Zahlen losbar ist.

10. PeweHune npobnemsl paspelimmoctTu gasi Nponu3BoabLHOro
avodpaHToBa ypasHeHus. [lycTb gaHo nponssosbHoe
OMOaHTOBO ypaBHEHME C MPON3BOALHBIM YNCAOM HEM3BECTHBIX U
LeNbIMU paunoHanbHbiMu koddbduuneHTammn; Tpebyercs ykasats
obLynii MeTOH, CNeays KOTOPOMY MOXHO Obio bbl B KOHEYHOE
YUC/IO LWAroB y3HaTb, UMEET JIN [AaHHOE YPABHEHNE PELLEHNE B
LeNbIX palyMOHAIBHBIX YUCAAX WA HET.
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[unodaHToBbI ypaBHEHUS

Onpegenenuve. nodaHToBO ypaBHEHUE WMEET BUS
M(x1,...,xm) =0,

rae M — mHoro4unied ¢ uenbiMmn koadbuuneHTamu.
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10. PeweHune npobnemsl pa3pewimmoctTu gasi Npon3BoabLHOr0
avodpaHToBa ypaBHeHus. [lycTb gaHo nponssosibHoe
OMOaHTOBO YPaBHEHME C MPON3BOALHLIM YMCIOM HEM3BECTHBIX U
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LenbIX palyMOHaIbHbIX YACAAX WA HET.

Mel Byaem pacmaTpuBaTh pelUeHUs ANOaHTOBbLIX YpaBHEHWIi B
HaTypaabHbix 4nucaax 0, 1, 2, ...
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10. PeweHune npobnemsl pa3pewimmoctu gasi Npon3BoabLHOr0
avodpaHToBa ypaBHeHus. [lycTb gaHo nponssosbHoe
OMOaHTOBO YPaBHEHME C MPON3BOILHBIM YMCIOM HEM3BECTHBIX U
LeNbIMU paunoHanbHbiMu koddbduuneHTamm; Tpebyercs ykasate
0bLynii METOH, CNeAys KOTOPOMY MOXHO bbio bbl B KOHEYHOE
YUCJIO LWAroB y3HaTb, UMEET JIN [AaHHOE YPaBHEHNE PELLEHNE B
LenbiX palyMoOHaIbHbIX YUCAaX WA HET.



Maccosble npobnembi

B cospemennoii Tepmunonorun 10-s npobnema unsbepTa
ABNSIETCS MaCcCOBOM Npobnemoii, To ecTb npobnemoii, cocTosALLER
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TpeboBaHUM HANTU efuHbIF YHUBEPCANBHBIE METOA, KOTOPbIiA
noseonsia bbl 0OTBETUTL Ha NtODOI M3 3TUX BONPOCOB.
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AnropntTMmunyeckast HepaspelnumoCcTb MpobieMbl TOXAECTBA

C/I0B B KOHEYHO ONpeseseHHbix noayrpynnax (npobnema
Thue [1914])

A. A. MAPKOB (cbiH) EwmiL L. PostT
1903-1979 1897-1954



Hilbert's problem “begs for an unsolvability proof”

Recursively enumerable sets of
positive integers and their deci-
sion problems. Bulletin AMS,
50, 284-316 (1944); reprinted
in:  The Collected Works of
E.L.Post, Davis, M. (ed),
Birkhauser, Boston, 1994.

EmIL L. PostT
1897-1954
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VpaBHeHUs ¢ NnapamMeTpamy

CemelicTBO fMOhaHTOBbIX YpaBHEHUI UMEET BUS,
M(al,...,an,xl,...,xm) = 07

roe M — mHorouneH ¢ uensiMn kKoadppuLmeHTaMm, nepemMeHHble
KOTOPro pasfefieHbl Ha ABe rpynnbl:

» napameTpsbl ai, ...,ap;

> HeusBecTHble X1, ...,Xm.

PaccmoTpum mHoxecTBo M Takoe, 4TO

(a1,...,ap) E M <—=3xy ... xm{M(a1,...,an,x1,...,xm) = 0}.

MHoxecTBa, UMetoLmMe Takne NPeACTaBIeHNst HAa3bIBAtOTCA
OUOaHTOBLIMY.
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> MHOXECTBO BCEX MOJIHbIX KBaApaTOB, NPeACTaBAEHO
ypaBHeHueM
a—x2=0
> MHOXECTBO BCEX COCTABHbIX YWCEN, MPEACTABNEHO
ypaBHEHMEM

a—(x1—|—2)(x2—|—2):0

> MHOXeCTBO BCeX HecTeneHell 4nucna 2, npeacTaBaeHo
YypPaBHEHNEM
a—(2x3+3)x =0



3apada Tapckoro

Jokazatbs, 4TO cywecTsyrOT
ANOhaHTOBbI MHOXeECTBa,
JOMOSIHEHNST KOTOPbIX AMOGhaH-
TOBbIMU HE SIBJISOTCA.
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3apada Tapckoro

Jokazatbs, 4TO cywecTsyrOT
ANOhaHTOBbI MHOXeECTBa,
JOMOSIHEHNST KOTOPbIX AMOGhaH-
TOBbIMU HE SIBJISOTCA.

KangugaTsl:

P> MHOXXEeCTBO BCEX MPOCTbIX
yucen

» MHOXECTBO BCEX CTEMEHEN
yncna 2

ALFRED TARSKI
1901-1983
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Teopema Jxynuu Poburcon [1952]

Mroxectso {(a, b,c) : a® = c}
SBJSETCS AUOPAHTOBLIM Npu  yCJIo-
BUM, HTO CyLUECTBYET ABYynapamMeTpu-
yeckoe ANMoghaHTOBO ypaBHEHNE

J(u,voy1,.. o, yn) =0

obnaparoujee ciaeayrolmmMy  ABYMS
CBovicTBaMu:

» 5 obom peteHun u < vY;

> a8 kaxgoro k cywectsyer
PELLUEHNE, B KOTOPOM U > vk,

JuLiA ROBINSON
1929-1985

Ioxynus PobnHcoH Ha3Bana OTHOLUEHWME MEXAZY U U V,
obnagatowiee 3TUMN ABYMS CBOWCTBAMM, OTHOLUEHNEM
9KCMOHEHLMAaNLHOIO POCTa; No3gHee oHM bblay Ha3BaHbI
npegukatamu Joxkynuu Pobuncon.
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ON THE THEQORY OF RECURSIVE
UNSOLVABILITY
by Martin Davis
A DISSERTATION PRESENTED
TO THE FACULTY
OF PRINCETON UNIVERSITY
1950

MARTIN DaAvIS
Pop. 1928

Teopema. CyiyecTByroT AMOPAHTOBbLI MHOXECTBA C
HEANOGAHTOBLIMYN JONOSTHEHUSIMU.
DokazatenbcrBo. Reductio ad absurdum.



I_Iepeq NncanmMmble MHOXECTBA

M(ai,...,apn, X1, ..., Xm) =0

Mebl MOXeM HadaTb nepebupaTb B KakoM-1nbo nopsake Bce
Habopbl N3 N+ m yucen ai,...,an, X1,...Xm N BAS KAKAOrO
Habopa NpoBepsTb 3TO PaBEHCTBO; ECAU OHO BbIMOJIHEHO, Mbl bynem
nomewaTts Habop (ai,...,an) B OTAENbHbIA cnncok. B sToT cnucok
nonagyT TOJbKO 3MEMEHTbI MHOXeCTBA M, 1 Kaxablli 31eMeHT
3TOr0 MHOXECTBA PaHO MU NO34HO MOSIBUTCS B HALUEM CMMCKE,
BbITb MOXET, C NOBTOPEHUAMMN.



I_Iepeq NncanmMmble MHOXECTBA

M(ai,...,apn, X1, ..., Xm) =0

Mebl MOXeM HadaTb nepebupaTb B KakoM-1nbo nopsake Bce
Habopbl N3 N+ m yucen ai,...,an, X1,...Xm N BAS KAKAOrO
Habopa NpoBepsTb 3TO PaBEHCTBO; ECAU OHO BbIMOJIHEHO, Mbl bynem
nomewaTts Habop (ai,...,an) B OTAENbHbIA cnncok. B sToT cnucok
nonagyT TOJbKO 3MEMEHTbI MHOXeCTBA M, 1 Kaxablli 31eMeHT
3TOr0 MHOXECTBA PaHO MU NO34HO MOSIBUTCS B HALUEM CMMCKE,
BbITb MOXET, C NOBTOPEHUAMMN.

Onpegenenune. Muoxectso M, cocrosiee n3 n-ok
HaTypasibHbIX YUCEN HA3bIBAETCA MEPEYUCIUMBIM , ECIN
CYLLECTBYET anropuTM, KOTopblii (paboTas beckoHe4Ho [osro)
ByneT neyaTaTb TONLKO NEMEHTbHI MHOXECTBa M 1 HanedaTaeT
Ka)kaoe U3 Hux, bbITb MOXET, MHOrO pas.
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Cnepcteus runotessl MapTtun [elisnca

Minote3za Maptun Oeiisuca. Kaxgoe nepeyuncaumoe
MHOXECTBO SBJSAETCA ,ql/lOC,baHTOBbIM.

Cnepcreune. Cywectsyer mHorodsen P ¢ uenbimn
KO3¢hchnLmenTamu Takom, 4TO ypaBHEHUE

P(xi,...,xm)=a

UMEET pELUEHNE TOorga v TOJIbKO TOorjga, Korga a ABAAETCA MPOCTbIM
HUCJI0OM.

NHbimn CNnoBaMun, MHOXECTBO BCEX HATYpPaJbHbIX 3HaYeHunn’,
NPUHUMAEMbIX MHOTOYNEHOM P, €CTb B TOYHOCTWN MHOXECTBO BCEX
NPOCTbIX 4Yncen.
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Cnepnctsue runotessl Maptun [eiisuca

CocTaBUM CNMCOK BCEX OAHOMAPAMETPUHECKNX YPABHEHNIA:
Ml(a,xl,...) :0,...,Mk(a,X1,...) :0,
Paccmotpum mHoxectso L Takoe, 4TO
(a, k) € < Ixy, ... {M(a,x1,...) =0}

Muoxectso 4 nepedncaumo u (no runotese Maprtuna [eiisuca)
auohaHTOBO:

(a,k) e st < 3yi...yn{U(a, k1., yn) = 0}
Takum obpasom,

Ixi, ... AMi(a,x1,...) =0} & Iyi...yn{U(a,k, y1,...,yn) = 0}



Cnabas dopma runotessl Maptuna [elisuca

Kaxgoe nepequnciumoe MHOXECTBO M UMEET 3KCMIOHEHLUNANLHO
ANOGhaHTOBO NPeaCcTasIeHne

(a1,...,ap) E M —=

Elxl...xm{EL(al,...,a,,,xl,...,xm) = ER(al,...,a,,,xl,...,xm)}

rae Er, u Er — BbipaxkeHus, noCTPOEHHbIE 10 TPAZNLAOHHBIM
npaBuNaM U3 KOHKPETHBIX MOJOMUTENbHbIX LeabiX YUCEN U
MEePEMEHHbIX C MTOMOLLbIO CIOXKEHUS, YMHOXEHNS 1 BO3BELEHUS B
CTENEHb.
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Teopema Ben Green & Terence Tao M [2004]. Takue
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Mucemo Dxynun PobruHcoH

Professor Martin Davis
HRensselaer Polytechnic Institute
Hartford Graduate Division

and

Professor Hilary Putnam
Princeton University
Princeton, New Jersey

Doar Marden,

Thank you for the copies of your report. I am very
pleased, surprised, and impressed with your results on
Hilbert's Tenth Problem. Quite frankly, I did not think
your methods could be pushed further than in your paper
in the Journal but I'm very glad to have been wrong.

I believe I have'succeeded in eliminating the need
for P. A. P. by extending and modifying your proof. I
have Ehls written out for my own satisfaction but it is not
yet in shape for anyone else.
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J. Robinson
The undecidability of exponential Diophantine equations
Notices AMS, vol. 75, issue 1, p. 1, 1960.

M. Davis, H. Putnam, and J. Robinson
The decision problem for exponential diophantine equations
Ann. Math., vol. 74, issue 3, pp. 425-436, 1961.

DPR-teopema. Kaxgoe nepeunciammoe mHoxectso M umeer
DKCMOHEHLMANLHO AUOAHTOBO NPESCTABAEHUE, T.€.
npescTasieHne suga

(a1,...,ap) E M —
<~ 3xy .. xm{EL(X1, %2, -y Xm) = Er(x1,x2, ..., Xm)}

rae Er, w ER — BblpaxkeHns, nocTpoeHHbie no 0bbIYHbIM NPaBuaam
N3 nepeMeHHbIX N KOHKPETHbIX HATYyPasibHbIX YNCEN C MOMOLLbLIO
C/IOXKEHUSA, YMHOXEHUS N BO3BEAEHUS] B CTENEHb.



Cepreii FKOpbesuy Macnos

1939-1982
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Davis, Martin; Putnam, Hilary; Robinson, Julia. The decision
problem for exponential Diophantine equations. Ann. Math. (2),
74 425-436 (1961).

... These results are superficially related to Hilbert’s tenth
problem on (ordinary, i.e., non-exponential) Diophantine
equations. The proof of the authors’results, though very
elegant, does not use recondite facts in the theory of num-
bers nor in the theory of r.e. [recursively enumerable] sets,
and so it is likely that the present result is not closely con-
nected with Hilbert's tenth problem. . .
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Y10 cpenats?

Mocne DPR-Teopembl gns Toro, 4Tobbl oKa3aTb, YTO Kax4oe Nepequc-
JINMOE MHOXECTBO SIBASIETCA AMO(aHTOBLIM ObINO 4OCTaTOMHO NOKa3aTh,
4YTO ANOaHTOBLIM ABASIETCA OQHO KOHKPETHOE MHOXECTBO, @ MMEHHO,
MHOXeCTBO (C NOMOLLbIO ANOMAHTOBA NPEACTABAEHNS STOr0 MHOXECTBA

ab=c < 3z...zp{A(a,b,c,w, ..., wy) =0}
Mbl Mornu bel npeobpasoebiBaTh Ntoboe aKCNoHEHUNanbHO AnodaHTOBO

npegcTaeneHne toboro MHOXKECTBA B AUO(AHTOBO MPEACTaBIEHNE TOTO
e MHOXECTBA).
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MHOXeCTBO (C NOMOLLbIO ANOMAHTOBA NPEACTABAEHNS STOr0 MHOXECTBA

ab=c < 3z...zp{A(a,b,c,w, ..., wy) =0}

Mbl Mornu bel npeobpasoebiBaTh Ntoboe aKCNoHEHUNanbHO AnodaHTOBO
npegcTasieHne 0bOro MHOXECTBA B AUOMAHTOBO NPeLCTaBJIEHNE TOMO
e MHOXECTBA).

Mo Teopeme yxynuu PobuHcoH mns 3Toro A0CTaTOYHO A0OKa3aTh,
4TO CYLLECTBYeT ABynapameTpnyeckoe AnodaHTOBO ypaBHeHNe

J(U, Va.ylv"'v_yw) =0

obnagaroliee cnegyrolMMn ABYMs CBORCTBaMN:
> B ntobom pewenun u < v,

> 445 KaXAOr0 Kk CyLIecTByeT pelleHue, B KOTOpoM U > VK,



Hogas pabota xynuu PoburcoH

J. Robinson

Unsolvable Diophantine problems

Proceedings of the American Mathematical Society, 22(2),
534-538, 1969.
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661510 2u-m yucaom Pubonayyu, HEObXO[4UMO N JOCTATOYHO,
uTobbI cyecTsoBaim ducna g, h, £, m,x,y,z Takue, 4yTo

u<v<ld,
P —lz—22=1,
g% —2gh—4h* =1,
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lm—2,
(2h + g)|(m - 3)
X2 —myx +y? =1,
llx — u,
(2h+ g)|(x — v).
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Teopema (KO. Matusacesuy [1970]) Jns Toro, utobsr v
661510 2u-m yucaom Pubonayyu, HEObXO[4UMO N JOCTATOYHO,
uTobbI cyecTsoBaim ducna g, h, £, m,x,y,z Takue, 4yTo

u<v<ld,
P —lz—22=1,
g% —2gh—4h* =1,
g,
lm—2,
(2h + g)|(m - 3)
X2 —myx +y? =1,
llx — u,
(2h+ g)|(x — v).

0,1,1,2,3,5,..., o¢(k+1) = p(k)+p(k—1) ¢(n)?|p(m) = ¢(n)|m



XpoHonorus

» 4 ausapsa 1970: MocTpoeHo Tpebyemoe aBynapameTpuyeckoe
8MOaHTOBO YPaBHEHME C DKCMOHEHLUANLHEIM POCTOM



XpoHonorus

» 4 ausapsa 1970: MocTpoeHo Tpebyemoe aBynapameTpuyeckoe
8MOaHTOBO YPaBHEHME C DKCMOHEHLUANLHEIM POCTOM

> 29 aueaps 1970: mMoé nepsoe nyban4HOE NpeacTaBaeHnE
LOoKazaTenbcTBa Ha cemuHapH JIOMU



XpoHonorus

» 4 ausapsa 1970: MocTpoeHo Tpebyemoe aBynapameTpuyeckoe
8MOaHTOBO YPaBHEHME C DKCMOHEHLUANLHEIM POCTOM

> 29 aueaps 1970: mMoé nepsoe nyban4HOE NpeacTaBaeHnE
LOoKazaTenbcTBa Ha cemuHapH JIOMU

> 15 dpespans: Maptun [eiisuc seonnt Jkynun us Heto-Nopka
n coobujaet uto “some Russian had proved the existence of
Diophantine relation of exponential growth”



XpoHonorus

» 4 ausapsa 1970: MocTpoeHo Tpebyemoe aBynapameTpuyeckoe
8MOaHTOBO YPaBHEHME C DKCMOHEHLUANLHEIM POCTOM
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> 15 dpespans: Maptun [eiisuc seonnt Jkynun us Heto-Nopka
n coobujaet uto “some Russian had proved the existence of
Diophantine relation of exponential growth”

W3 nepeoro nucbma kynuu PobuHcoH ko MHe oT 22 cespans
1970 roga:

is diopnantine.” He did not know any details — who 1t wag?
¥nal Heinod wags used? ete, I bacare =0 excited I wanted to
telepnone Teningrad and find out 1f it were true but ine
matnematicianeg here sald not te — after a1l, the warld has

¥2ited 7O years without =nowing the answer to Filbert's tenth
proolem surely you can wmilt 8 Few weeds more. Fortonstely, I
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» February 21: xynna Pobuncon nonydaet 3anucn McCarthy
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Nasug Munsbept, “Matematudeckue npobaemsi”, [1900]

Bwmecte ¢ Tem ObiBaeT v Tak, 4TO Mbl 4ODMBaEMCs OTBETA MpU HELOCTATOY-
HbIX NMPeANOCHIIKAX, UK UAS B HENPaBUJIBHOM HanpasseHuu, U BCIEACTBUN 3TOMO
He gocTuraem uenu. Torga BO3HMKAET 3a4ada A0Ka3aTb HEPA3PELLUNMOCTb JAHHO
npobnemMbl Npn NPUHATBIX NPEANOCHINIKAX U BbIOPaHHOM HanpasieHun. Takue fo-
Ka3aTesIbCTBa HEBO3MOXHOCTU NMPOBOAWAUCH €Lie CTapbiMuW MaTEMaTUKaMu, Ha-
npuMep, KOraa oHM 0BHapyXXMBanu, HTO OTHOLLEHWNE FMNOTEHY3bl paBHODEAPEHHO-
ro NPsiMOYroJIbHOrO TPEYroJibHMKA K €ro KaTeTy eCTb mppaynoHansHoe qucno. B
HOBelLWER MaTEMATNKE JOKA3ATENbCTBA HEBO3MOXHOCTMN PELLEHNT ONpefeNeHHbIX
npobnem nrpatoT BbIAAIOWYIOCS POJb; TaM Mbl KOHCTAaTUPYEM, YTO TaKuUe CTapbie
n TPpyaHbIE I'IpO6J'IeMbI, KaK A0Ka3aTeNbCTBO aKCMOMbI O NapannesibHblX, KakK KBaa-
paTypa Kpyra Win pelleHne ypaBHEHUsI NSATON CTENeHU B pagukanax, noay-uin
BCE XK€ CTPOroe, BMOJIHE YAOBNETBOPSIOLLEE HAC PELUEHUE, XOTS U B APYrOM Ha-
NpaBiAEHUM, HYEM TO, KOTOPOE CHa4ana Mpeanonaranoch.

DTOT yanBuTENbHbIT (PaKT HapsiAy C ApyruMu dunocodCKMMU OCHOBAHUSIMIA
CO34a€ET Y HAC YBEPEHHOCTb, KOTOPYIO Pa3aensieT, HECOMHEHHO, KaXXAblii MaTeMa-
TUK, HO KOTOPYIO 10 CUX MOP HUKTO HE NOATBEPAWN AOKa3aTeNbCTBOM, — YBEPEH-
HOCTb B TOM, 4TO KaXKAasi ONpefesieHHasi MaTeMaTun4eckasi npobaema HenpemMeHHO
AOJIXKHa 6b|Tb AOCTyNnHa CTPOroMmy pPeEeEHno nanm B TOM CMbICNE, 4TO yAA€TCA NO-
NYYNTb OTBET HA MOCTABJIEHHbLIA BONPOC, UAN XKe B TOM CMbIC/e, 4TO byaeT ycTa-
HOBJIEHA HEBO3MOXHOCTb €€ PELUEHMS| N BMECTE C TEM A0Ka3aHa HensbexHoCTb
HE€yAa4Yn BCEX MNOMbITOK €€ PEWNTb.



HeﬂpOCTOI7I MHOTFO4YNEH ONA NPOCTbIX HMCeEN

Teopema (J.P.Jones, D.Sato, H.Wada, D.Wiens, [1976])

MHoxecTBo BCex NPOCThIX YNCET — 3TO B TOYHOCTU MHOXECTBO
BCEX MOJIOKUTENbHbBIX 3HAYEHWNI, NPUHNMAEMbIX MHOIO4J1EHOM

(k+2){ 1 —[wz+h+j—q]
— [(gk + 28 + k 4+ 1)(h+j) + h — z]?
—Rnt+pt+q+z—ef?

— [16(k +1)3(k+2)(n+1)2 +1 - £2]*

—[(e+2)(a+1)>+1—-0%]"

- [(a* —1)y? —',-1—><]2

—[16r2y* (2 — 1) +1— u?)® — [n+ L+ v —y]?

— [((a4 v?(1? — a))? = 1) (n+ 4dy)? +1 — (x + cu)?]?

— (-1 +1-m?)?

—[a+ya-p 71)+s(2ap+2afp272p72)7x}2
— [z+ pl(a— p) + t(2ap — p> — 1) — pm]”
—[ai+k+1—0-1]?
—[p+l(a—n—1)+b(2an+2a—n2—2n—2)—m}2}

nApu HaTypanbHbIX 3Ha4eHusIx 26 nepeMeHHbIx a, b, c,... . X, Y,z



Cneactsus runotessl [eiisnca (=DPRM-teopemsi)
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Ckonb ManbiM Takoe m MOXeT ObITb?

> Mos nepeoHavanbHas oueHka: m = 200
» [xynusa n Pacdaens Pobuncon: m = 35

P> wmoe ynydwenne: m = 33

Ioxynns Pobuncon: ‘I consider it in the range of ‘practical’ number
theory, since Davenport once wrote a paper on cubic forms in 33
variables.”
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P> mos nepBoHa4dasbHas oueHka: m = 200
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Hoxynus Pobuncon: “With just 14 variables we ought to be able to
know every variable personally and why it has to be there”
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Byxapecte)
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KTo BUHOBaT?

Ooxynusi PobuHcon:
| was completely flabbergasted by your letter of May 11. |
wanted to crawl under a rock and hide from myself! Some-
how I had never questioned that

(=) ms

I usually know enough not to divide by zero. | had even
mentioned (asserted) it to Raphael several times and he
had not objected. He said he would have said ‘no’ if | had
asked if it were true. | guess | would have myself if | had
asked!



KTo BUHOBaT?

Ooxynusi PobuHcon:
| was completely flabbergasted by your letter of May 11. |
wanted to crawl under a rock and hide from myself! Some-
how I had never questioned that

(=) ms

I usually know enough not to divide by zero. | had even
mentioned (asserted) it to Raphael several times and he
had not objected. He said he would have said ‘no’ if | had
asked if it were true. | guess | would have myself if | had
asked!

I am very glad you sent a way around the mistake at the
same time you told me about it.



KTo BUHOBaT?

Ooxynusi PobuHcon:
| was completely flabbergasted by your letter of May 11. |
wanted to crawl under a rock and hide from myself! Some-
how I had never questioned that

(=) ms

I usually know enough not to divide by zero. | had even
mentioned (asserted) it to Raphael several times and he
had not objected. He said he would have said ‘no’ if | had
asked if it were true. | guess | would have myself if | had
asked!

I am very glad you sent a way around the mistake at the
same time you told me about it.

» m=13



ACTA ARITHMETICA
XXVIT (1975)

Reduction of an arbitrary diophantine equation to one
in 15 unknowns

hy

Yurr MaTrrAsEvIE (Leningrad) and Juiia Ropinsox (Berkeley, Calif.)

A diophantine equation is a polynomial equation in some parameters
flyy «ony f, ANd BOme unknowns 2,, ..., 2. That is, an equation of the form
(1) P(ayy.-ey 88

w1 Foy ""}zn:l =0

where P is a polynomial with integer coefficients (g and » are particular
natural numbers), Both parameters and unknowns will be restrieted to
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HILBERT'S TENTH PROBLEM. DIOPHANTINE EQUALTIONWS: POSITIVE ASPECTS OF
A NEGATIVE SOLUTIOW

Martin Davis', ¥uri MatijaseviZ and Julia Robinson
ADSTRACT

aApplicatione [including the negative solution of Hilbert's tenth prob-
lem) and extensions are surveyed of the Main Theorem on Diophantine sets:
Every listable (recursively enumerable)} set is Diophantine. EKey steps in
the proof of the Main Theorem are outlined and applied to obtain prime
representing polynomials, a universal Dicphantine eguation, and a sharp
form of GSdel's incompleteness theorem. Many famous preblems are reduced
to the solvability of piophantine egquations. The number, size and effec-
tiveness of sclutions are discussed. BRelationships are explored with the
theory of algorithms (recursion theory), model theory, and algebraic number

theory.
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10-s51 n 8- npobnemsbl nnbbepTa

mnote3a Riemann'a B opurnHansHoii popmMynupoeke siBAsIETCA
YTBEPXKAEHNEM O KOMMAEKCHBIX Hynsx a3eTa-pyHkuymu Pumana,
onpegensiemasi npn R(z) > 1 psgom

1

n’
n=1

((2) =

DPRM-Teopema no3BoasieT NOCTPOUTL KOHKPETHOE ANOAHTOBO
ypaBHeHme

R(x1,...,%xm) =0

KOTOPOE He UMEET pelleHuli B eCin U TOABLKO €Cln rmnoTesa
Riemann’a BepHa.
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Hazag k JuodanTy
MNownck peluerunii ypaBHeHUst

M(x1,---yXm) =0

B paLMOHabHbIX YNCAAX X1, ..., Xm SKBUBANEHTEH NONCKY
PELLEHN ypaBHEH A

X1—0N Xm — Ym
M ey =0
z+1 z+1
B HaTypasbHbIX YNCAAX X1, ..., Xm, V1,---,Ym: Z- B CBOIO ouepens
3TO ypaBHEHWEe 3KBNBANEHTHO AMOhaHTOBY YpaBHEHIO

X1 —WN Xm — Ym
1)Mm =
e

roe d — cTeneHb MHorodneHa M.

Takum 0bpazoM, cnpalimMBas SBHO TOJNLKO O METOLE NS PELUEHUS
AnodhaHTOBbIX YPaBHEHWNI B LENbIX Yncnax, [unebept HessHO
CNpallnBad U O METOAE L5 PELUEHNS ANODaHTOBLIX YPaBHEHUN B
pauMoOHaNbHbIX Yuchax.



KomnbtoTepHas nposepka DPRM-Teopemsi

Karol Pak

The Matiyasevich Theorem. Preliminaries
Formalized Mathematics, 25(4):315-322, 2017.
Diophantine sets. Preliminaries

Formalized Mathematics, 26(1):81-90, 2018.

Benedikt Stock, Abhik Pal, Maria Antonia Oprea, Yufei Liu, Malte
Sophian Hassler, Simon Dubischar, Prabhat Devkota, Yiping Deng,
Marco David, Bogdan Ciurezu, Jonas Bayer and Deepak Aryal
Hilbert Meets Isabelle: Formalisation of the DPRM Theorem in
Isabelle

EasyChair Preprint no. 152, May 22, 2018

Dominique Larchey-Wendling and Yannick Forster

Hilbert's Tenth Problem in Cogq

4th International Conference on Formal Structures for Computation
and Deduction (FSCD 2019)

Leibniz International Proceedings in Informatics, No.27, 2019
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