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IIOUNCK IIAP OPTOTOHAJIBHBIX JIMUATOHAJIBHBIX
JJATNMHCKNX KBAJIPATOB IIOPAKA 10 B IIPOEKTE
TOBPOBOJIbHBIX PACIIPEJIEJIEHHBIX BHIYNCJIEHUN
SAT@HOME!

0.C. 3auxun, C.E. Kouemasos

B crarse pacemarpuBaercs moaxoj K PEUISHHIO 3aJad MOUCKA CHCTEM OPTOTOHAJLHBIX Ja-
THUHCKUX KBAJPATOB, OCHOBAHHLIN HA CBEJICHUH STHX 3aJa4 K mnpobjeme 6yJeBOil BbINOJHUMOCTH.
Brita mocrpoena cooTBeTCTBYIONIAA KOAMPOBKA JJis 3aJa4i MOMCKA MAp OPTOTOHAJBHBLIX JIHArO-
HAJIbHBIX JATHHCKUX KBaapartoB mnopsaka 10. C mOMOIBbI0 MOCTPOEHHOH KOJUPOBKH B MPOEKTE
A06pOBOJIBHBIX pacnpeleeHubix Bbraucaenuii SAT@home Gbiiu Halizens: 17 noBbix nap. Ha oc-
HOBe 17 HallJeHHBIX map, a Tak:Ke 3 paHee M3BECTHBIX map, ObLIM MOCTPOEHBI MCEBAOTPONKY Aua-
POHAJILHBIX JIATHHCKUX KBaaparos nopsaika 10. [Tocrpoenue ncepaoTpoek GbLIO OCYHIECTBJIEHO HA
BBIYHCJIUTEBHOM KJACTEPE, JJisi 9TOro Obljaa CAEIaHA Mapajule/bHas Peaju3alus ajropuTMa, re-
HEepaIuu JUATOHAJbHBIX JATHHCKUX KBAApaToB nopsjaka 10.

Knouesnie caosa: aamunckue x6adpamut, do6po6osvbie DACHPEJeAcHHbIE GHHUCACHUR, 3a0a-

ya 0 Gyaeeotl evnosnumocmu, npoekm SAT@home.

BBeaenne

Kombunaropubie 3aja4i, CBA3AHHBIE C JIATUHCKUMU KBaJpaTaMi, UHTEPECYIOT MaTeMa-
THKOB €O Bpemen Jleonapja Diiiepa (cMm., wampumep, obzopuyio crarbio [1]). JlaTunckuit
KBaJIpar MOpsijika N — 3TO KBaJpaTHas Tabjulia pasMepa N X N, 3alojHEHHAas] 3JIEMEHTa-
MM HEKOTOPOro MHOxKecTBa M, |[M| =n takum o6pasoMm, 4TO B KaXKAO#i CTPOKE M B KaxKJIOM
crosibiie TabJUIBl KaxK bl dJieMeHT U3 M BCTpedYaeTcs B TOYHOCTH OJMH pas. M3HadasbHO
Jleonapn, Jitgep B KadecTBe MHOXKECTBa M UCIOJB30BAJ MHOXKECTBO OyKB JIATHHCKOTO aJida-
BUTA, MWMEHHO IOITOMY TaKWE KBaJpaThl ObLJIM Ha3BAHbI JATUHCKUMH. B jajibHelinieM B
HACTOSITIER cTaThe B KadecTse M OyjeT ucnosbzoBano Muoxkectso {0,...,n — 1}.

[Tapa JjaTWHCKUX KBaJPATOB OJMHAKOBOTO MOPS/KA HA3BIBAETCH OPTOTOHAJBHOM, ecsiu
pasJ/ItdHbl BCE YIOPsijioueHHbie napel yuces (a,b), rje a — 4ucjio B HEKOTOPOU sivueiike mep-
BOI'O JIATUHCKOTO KBaJpaTa, & b — YUCHO B gYelKe ¢ TEM »KE& HOMEPOM BTOPOIrO JIATHUHCKOIO
KBaJipara. Kciau uMeercsd HAOOD M3 M Pa3/IMYHBIX JATHHCKUX KBAJPATOB, Jitobas mnapa KOTo-
PBIX OPTOrOHAJIbHA, TO I'OBOPAT O CHCTEME U3 M MONAPHO OPTOrOHAJIBHBIX JIATUHCKUX KBaJl-
paToB. OJHOM U3 CaMbIX U3BECTHBIX HEPEIIEHHBIX 33/1a4, KACAKIIEHCS JATHHCKUX KBaJIPATOB,
SABJISIETCS CJEAYIONIAs: OUPEAEUTh, CYIIECTBYET JIM CUCTEMA U3 TPEX MONAPHO OPTOrOHAJIb-
HBIX JIATMHCKUX KBaIPATOB Hopsijika 10 [2].

3a/ia4uu MOUCKa KOMOMHATOPHBIX CTPYKTYP MOXKHO PEIIATH Pa3/IMYHBIMU MOJX0JaMu. B
HACTOSITIER cTaThe pasBuBaercs SAT-moaxon k perrennio Takux 3aaa49. SA'T-moaxos cocTout
B CBEJCHWH KCXOJHOW 3ajaudu K npobsieme Oynesoil Boimogaumoct (SAT [3]). Tlpusaeka-
TesabHOCTh SAT-mogxoma o0ycaoB/IeHa TeM, 9TO K npobJemMe OyJIeBOil BBEIIOJHUMOCTH MOXKHO
a¢ppekTUBHO cBECTU OOIIUPHBIK Kaacc 3ajga4 Kpunrorpaduu, OUOMHPOPMATUKEA U OUCKA

1 .. ..
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KOMOMHATOPHBIX CTPYKTYD [4]. Bee uzecTHbie anropurmer permenns SAT-3a1a49 sKcnoHeHw-
aJbHBI B XyameMm caydae, T.K. SAT sasnsercs NP-tpysgmoit 3amadeii. HecmoTpst ma 91O, Co-
spementbie SAT-pemarenu (B TOM 4UCIe HapaJUIeIbHBIC W PACIPEJESICHHbIE) YCIENHO
CIIPABJISIIOTCS C PEIIEHUEM MEJIOrO Psi/ia 3aJad U3 YIOMSIHYTBIX Bbillie objiacreil. Bosibiia-
C¢TBO u3 coBpeMeHHBIX OblcTpbix SAT-pemaresneit ocmosano Ha asropurMme Conflict-Driven
Clause Learning (CDCL), 6a30Bble TPUHIAITBI KOTOPOTO PACCMOTPEHBI B 0630pHOi crarhe [5].

Hst wcnosibzoBatust SAT-noaxona HeOOXOJUMO MEPEHdTH OT UCXOJHOM MOCTAHOBKH K Oy-
sesomy ypasrenuto Buga «KHO=1» (KH® — konblonkTHBHAs HOpMaJibhas (opma). Taxoit
[epexo/i HA3BIBAETCH MPONO3UIIMOHAJIBHBIM KOJUPOBAHUEM HCXOAHOU 1pobyembl. llonbiTku
npumernTb SAT-moax0 K 3a/1a19€ TOWCKA CHCTEM OPTOTOHAJIBHBIX JIATHHCKUX KBAJPATOB pe-
CYJSPHO npejanpuHumMaiorcs ¢ cepefunbl 90-x royiop XX Beka. Muoro noJiesHoi uxdopmaiuu
o mpumenenun SAT-pemareneir K MOWCKY PA3JUIHBIX CUCTEM OPTOTOHAJMBHBIX JIATHHCKUX
KBa/[PATOB COJIEPKUTCs B 0030pHO# craTee [6]. Kpome Bcero mpouero, asrop crarsu 6] mpo-
HoBaJI PENIUTh YIOMSHYTYIO BbIIIE 3a/a4y MOUCKA TPOUKHU TONAPHO OPTOrOHAJIBHBIX KBaJpa-
ToB Mopsika 10 ¢ ucmonszoBanueM SAT-pemarens PSATO B Tedenne 6osee 10 jeT B rpu-
cucreme u3 40 IePCOHATBHBIX KOMITBIOTEPOB (OKOHYATEILHBIA OTBET Tak U HE ObLJI MOJIyYeH ).

Kparko onuiiem crpykrypy crarbu. B nepBom pazjiesie OyJer IpejcTaB/ieHa TeXHUKA
MPOTIO3UIMOHAJTBHOTO KOJUPOBAHUS 3a/a4 MOUCKA, CUCTEM OPTOTOHAJIBHBIX JIATHHCKUX KBaJl-
paToOB, & TAaKXKe PE3yJIbTAT MPUMEHEHUS TOU TEXHUKHU K MOCTPOSHUI KOJUPOBKU 3aJQ49U T10-
UCKA M[Aap OPTOTOHAJBHLIX JUATOHAJIBHBIX JIATMHCKUX KBaJpaToB nopsiaka 10. Bo sropow
pazzesie OyJieT ONUCAH 3KCIEPUMEHT IO MOUCKY [ap OPTOTOHAJbHBIX JIMAIOHAJBHBIX JIATHH-
CKUX KBaJpaToB mnopsiika 10 B mpoekre A0OPOBOJIBHBIX PACHPEJAEJIEHHBIX BbIYUCJEHU T
SAT@home. B Tperbem pazjesie TMPUBEJCHBI PEIYABTATHI UCTOJMB3IOBAHUS BBHIYHCIXTEIHHOTO
KJIacTepa /sl MOWCKA ICEBAOTPOEK OPTOIOHAJIBHBIX JIUATOHAJIBHBIX JIATUHCKUX KB/ PaTOB
nopsiyka 10. B 3ak/iro4eHuU Mbl MOJBOJUM KPATKHE WTOTHM TPOBEJEHHOTO WMCCJIEJAOBAHUS, a
TAK2Ke OIUCHIBAEM HAIIU TLJIaHbI HA Oy IyIIee.

1. HpOHOSI/IHI/IOHaJIbHOG KOJUPpOBaAaHHUE 3aJav1 IIOUCKa CUCTEM

OPTOITOHAJIBHBIX JIATUMHCKHUX KBa/JApaToB

B cuny Toro, 4ro cucrema momapHO OPTOTOHAJBHBIX JIATUHCKUX KBAJPATOB KaK KOMOWU-
HATODHAS CTPYKTYpPa SKBUBAJIEHTHA DAy JAPYIUX KOMOWHATOPHBIX CTPYKTYD, 33/la4y MOUCKA
TAKOU CUCTEMBI MOXKHO nepedOpMyJIMPOBATE Yepe3 SKBUBAJIEHTHBIE OOBEKTHI. ITO MO3BOJSIET
UCIOJIB30BATh JIJisi  PEIlleHus] 334K pPa3JUdHble [PONO3UITUOHAJIbHBIE KOJAUPOBKU. Tak,
HAIIPUMEDP, MOXKHO KOJMPOBATH 33/]a4y MOUCKA MAPbl OPTOTOHAJIBHBIX JATUHCKUX KBA/JPATOB
[pd [OMOIIMM OPTOrOHAJIbHBIX MACCMBOB WJIM 3allMChbIBATE €€ 4epe3 TpaHcBepcasau. Boobiie
rOBOPsi, JAXKe €CJIM UCIOJIb30BATh MPONO3UIIMOHAJIbHYIO KOJUPOBKY, OCHOBAHHYI Ha JIATHH-
CKUX KBa/J[paTax, BO3MOXKHbI PA3J/IMUHbIE BAPUAHTHI (POPMYJIMPOBAHUS HEODXOIUMBIX YCJIOBUI.
B onucanubix Jjajiee BbIYUC/IUTENbHBIX JKCIEPUMEHTAX Mbl UCHOJIb30BAJIUA TAK HABBIBAEMYIO
«HAUBHYIO» KOJMPOBKY 33Ja4M MOUCKa HAOOpa OPTOrOHAJBHBIX JIATUHCKUX KBAJPATOB, aHa-
JIOTHYIHYTO TTPUBEJEHHOM, HAIpUMED, B |6, 7.

[Ipusesiem Kparkoe oOlHMCaHUE JAHHOW KOJAMPOBKU. PaccMaTpuBaeM JiBE MATPHUILbI
A= ||al-j|| u B= ||bl-j||, i,j=1,..,n Coxepxumoe KaxJo# siueiiku jirob0# U3 MaTpul, Kojiu-
pyercs n OyJieBbIMU NepeMeHHbIMU. JIJisi KogupoBaHusi BCeil MATpUIlbl, TaKuM 0Opa3oM, Tpe-
Gyercsa n® OyJeBLIX MepeMeHHBIX. Dyjem ucnonb3osarh sanuck x(i,j, k) u y(i,j, k) pma obo-
3HAYECHUS TEPEMEHHBIX, KOJAUPYIOIMIKUX 3JieMeHThl Marpuil A u B, coorsercrBenHo. llpu srom
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nepemvennas x(I,f, k) npuHUMaeT 3HAYEHUE KUCTHHAY TOLJA U TOJIBKO TOIJIA, KOT/a B sideiiKe,
HAXOJISAIIEHCS B CTPOKE C HOMEPOM { 1 CTOJIOIE C HOMEPOM J, CTOUT 4ucao K. Y1obbl MaTpUIb!
A u B npejcraBJ/isijin JIATUHCKUE KBAJAPAThI, HEOOXOAUMO HAJIOXKUTH HA COOTBETCTBYIOIIUE UM
fepeMeHHbIe Psij yCaOBuUil. JlaHHbIe yCJIOBUS PACCMOTPEHBI JlaJiee HA NPUMEPE MaTpPUIlbl A.
OHu ecrecTBEHHBIM 00PA30M 3AMUCHIBAIOTCA B BUJIE KOHBIOHKITUN JU3BIOHKTOB.

B kaxkjioit sdeiike MATPHILBI CTOMT POBHO OFHO Tiesoe gucyo ot 0 go n — 1:

NNy Vig=1 x( J, k)

NN NN g (2% j ) v =2 (6, 7)).

Kaxxmoe aucno ot 0 1o n — 1 nosgBasieTcsa B KaxKJI0# CTPOKE POBHO OJUH Pa3:

N1 Ne=1Vi=1 x (0, j, fo);

NN NET A (xR v —x(r, ), K)).

Kazxxmoe qucao or 0 o n — 1 mosiBisiercst B KaxKJIOM CTOJIONE POBHO OOUH Pa3:

N1 Ne=1Vi=1 x (0, j, fo);

NN NP AT 4 (mx (o f ) v =x (G, K)).

AHAJIOMHYIHEIM 00PA30M 3AIUCBIBAIOTCS YCJIOBUs, Kogupylome marpuiy B. Ilocae storo
HEOOXOIMMO 3aKOAUPOBATH YCJAOBUE OPTOTOHAJIBHOCTH. Hampumep, 3T0 MOXKHO CJie/iaTh CJe-
JYIOIMIAM 00Pas3oM:

NN 1 Ne=1Np=1G=1\r=1 (=x (i, j, ) v =y, j, k) v =x(p,q, ) vV =y(p,q,7)).

B pesysibrare nmpumMeHeHUsi BCEX OIMUCAHHBIX BBIIIE YCJOBUU JJisd 33/a49d TTOUCKA 1ap Op-
TOTOHAJBHBIX JIATHHCKUX KBaApaTos nopsaka 10 muer noayuuaun KHO, cocrosaniyio uz 432600
JU3BIOHKTOB Ha |, MHOKecTBOM 13 2000 Oysesbix nepemenHbix. CooTBeTcTByROIuUi daityi ¢
KH® B dpopmare DIMACS zamumaer 9,5 MerabaiiT.

Paccmorpum 3ajiady moucka nap OpPTOrOHAJBHBIX JAUATOHAJBHBIX JIATHHCKUX KBaJIPATOB.
JlaruucKuit KBaJparT sBJSIETCS JAUATOHAJBLHBIM, €CJM JJisi HEro CHPABEJJIMBO CJEYIOIIEe
yCJIOBUE: TyiaBHasT U 1OOOYHAS JMaroHaliu cojep:kar Bce duchaa or 0 gjo n—1, rue n — 310
HOPSIOK JIATUHCKOTO KBajpara. Takum ofpasom, yCJIOBUE YHUKAJBHOCTH 3JIEMEHTOB HAKJIa-
JBIBAETCS HE TOJIBKO HA CTPOKHU WM CTOJIOILI KBa/IpaTa, HO W HA TJVIABHYIO U MODOYHYI0 JUATO-
Hasu. M3BECTHO, YTO THapbl OPTOMOHAJIBHBIX JIMAIOHAJBHBIX JIATUHCKUX KBaJIPATOB HMOPSIKA
10 cymectBytor — B 1992 rony Gpuia onybsnkoBaHa CTaThst [8], B KOTOPO# OBLINM MpeCTaB-
JIEHBI TPU TAKUE Hapbl. B OTKPBHITHIX UCTOYHUKAX HAM HE YAAJIOCh HAUTHU JPYrUe mapbl, KPo-
Me 31rux Tpex. llosromy, Ha Hall B30Jisi)l, HHTEPECHBIM NIPEJACTABJISETCS TOUCK HOBBIX MAp Op-
TOMOHAJIBHBIX JIMATOHAJIBHBIX JIATHHCKUX KBasparos nopsjaka 10. Perienuto umenno sToit 3a-
Jiauu, B OCHOBHOM, MOCBSINEHA HACTOSAIIAS cTaThs. JlJist moJiyueHust TpPONO3UIMOHAJIBLHOR KO-
JUPOBKH 3aJla4i TOUCKA CUCTEM TAaKWX KBaJparToB HEOOXOJUMO JOOABUTH B OIMUCAHHYIO BHIIIE
KOJIUPOBKY JIU3bIOHKTbHI, COOTBETCTBYIOIIUE YCJIOBUIO JuaroHalibHocTu. llonydennasi B pe-
sysbrare KH® cocrour uz 2000 nepementbix u 434440 nuzbionkTos, daitys ¢ KHO B dopma-
te DIMACS zanumaer 10 merabaiT.

2. Ilouck cucrem OPTOIrOHAJIbHBIX JIATUHCKHUX KBaJApaToB

B MIPOEKTe J0O0POBOJIbHBIX pacHpeaesIeHHbIX BbIYMCJICHUII
SAT@home

3a4a49d MOMCKA CHCTEM OPTOIOHAJBHBIX JATHHCKHX KBaApaTop npu nomomu SAT-
MOJX0/a XOPOIIO MOJAXOAST A/ OPTaHW3aIUK MAaCIITADHBIX 9KCIEPUMEHTOB B PaCIpeIc/ieH-

HBIX BBIYUCJUTE/ILHBIX CPEJAX, B HYaCTHOCTHU, B MPOEKTaX J0OPOBOJIBHBIX PaCIPEJIe/IEHHbIX
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BBIUMCJICHUHA. IDTO 0ObsicHsieTcst TeM, uro SAT-3amaqu camu mo cebe JOIYCKAIOT €CTECTBEH-
HBIE CTPATETHH KPYTHOOJIOTHOTO pachapasie/iBanns. ABTODaAMU CTATBY B COTPY/IHUIECTRE C
kosuteramu u3 LTI PAH 6b11 pazpaboran npoekt SAT@home [9-11], dynkumonupyommit
¢ centsibpst 2011. JlaHHBIH TPOEKT TpeSHAZHAYEH JJTsT PENIeHUsT TPY HBIX 9K3eMIIstpoB SAT-
3a/a49 W3 Pa3JUYHbIX HpejaMerHbix obsacreit. [lpu coszpanuu npoekTa ObLIA HUCIOJIB30BAHA
orkpsitas mwrardopma BOINC [12, 13].

[To cocrostauto wa, 10 mapTa 2015 roga k¥ mpoekty SAT@home mojkmioweno 3214 akTUBHO
paborarorux [IK y4acTHUKOB €O BCero mupa, OOECIEeYMBAOIIUX CPEIHION ITPOU3IBOAUTE/b-
HOCTE 0KO0JI0 10 TFLOPs. OrMeruM, 4TO OTEYECTBEHHBIX IPOEKTOB JODPOBOJBLHBIX PACIPEIe-
JIEHHBIX BblYMCJIeHUH oTHOcUTeabHO HemuHOro: OPTIMA@home [9], Gerasim@home [14] u
NetMax@home [15]. [Tpu sTom y npoekta SAT@home camast BbICOKasi TPOU3BOATETHHOCTE.

Cxema pemmenust SAT-zamau ¢ nomorpio npoekra SATQ@home npencrasiena Ha puc. 1.
[IpeBapUTENBHO OCYMIECTBASCTCS TMOUCK «Xoporteity mekommnozunyn SAT-3ama4uu ¢ momo-
mpio Merona Monre-Kapso na sbraucauresibnoM kiacrepe [10, 16]. Heobxogumocrs ucnoss-
30BAHUS KJACTEPA UCXOJMUT U3 TOTO, YTO HA JAHHOM ITAIE UCIOJIb3YITCSH UHTEHCUBHbBIE MEXK-

MPOIECCOPHBIE OOMEHBI.

SAT- | 3 Knactep —> di — Pegf'lljme
3ajaya P Ma npoekTa )
pameTpbl 3agaqu
= AEKOMNO3ULIMK
KHO B OM1CK R BhinonHawLwmi
chopmate napameTpoB a 4 Habop unu oTBeT

n pelieHne

DIMACS AEKOMMNO3nLI1KA «HesbinonHuman

Puc. 1. Cxema pemenust SAT-3a1a4 ¢ nomornibio npoekra SAT@home

B mae 2012 B mpoekte SAT@home 6Bl yemermHo 3aBepIieH MOJYTOM0BOH IKCIEPUMEHT,
HalpaBJIeHHbIH Ha permenne 10 387249 KPUNTOAHAJM3A TeHeparopa KJYeBoro moroka Ab/1
[10], KoTOpBIE HE permafTcs ¢ MOMOIIBI0 W3BECTHBIX rainbow-rtabmu [17|. B kaxoi 3a1ade
HY>KHO OBbLJIO HARTH HEU3BECTHOE HAYAJBLHOE 3aIl0JHEHUE PEFUCTPOB T'€HEPATOPA.

Ha caegyromem stame B SAT@home 6bi1 3amymmesH MOUCK Map OPTOTOHAJBHBIX JIUATO-
HAJIBHBIX JATWHCKAX KBaAPATOB TMOPsiAKa 10 ¢ MCTOMb30BAHUEM MPOMO3UITHOHAILHON KO/ H-
POBKH, ONMCAHHON B MPEABIAYIIEM pasjene. B KadecTse spa KIUMEeHTCKOTO MPUIOXKEHUst (KO-
Topoe samyckaercs Ha ITK yyacrnukos) ucnonbzosasicss CDCL-pemarens MiniSat 2.2 [18], B
KOTOPBI# ObLIM BHECEHBI HEOOJBINNE W3MEHEHWsT, HAIPABJCHHBIE HA, YMEHbITEHHe OObeMa MC-
HoJib3yemMo#t oneparuBHOil namsitu. [lepasi crpoka mepBoro Kpajpara Obljia W3HAYAJIBHO 3a-
¢ukcuposana u pasastiack «0 1 2345 6 7 8 9». 910 OBLIO CASIAHO TOTOMY, YTO JIOOYIO
mapy OPTOTOHAJBHBIX JATWHCKHUX KBAAPATOB MyTEM TTEPECTAHOBOK, HE HAPYIIAIOIIAX YCJIOBUS
OPTOTOHAJIBHOCTU W JUArOHAJILHOCTH, MOXKHO Ipeobpas3oBaTh K Mape, B KOTOPOW nepsas
CTPOKA MEPBOIO KBaJpara OyIeT UMEHHO TAaKOM.

Bribop cnocoba pexommozumuu SAT-3a0a1 — HeTpuBHaabHAs IpoOJEMa, B DEIIEHHH KO-
TOPO# HY’KHO WCIOJIB30BATH CBOWCTBA MCXOIHBIX nocTaHoBOK |10, 16]. /lekomnosunus 3amaan
MOUCKA Nap OPTOTOHAJbHBIX JIMAIOHAJBHBIX JATUHCKUX KBAJPATOB Oblja OCYIIECTBJIEHA CJie-
AyioruM obpazomM. BapbupoBaanuch 3HAYEHUS TTEPBLIX & siUeeK BTOPOM U TPETheil CTPOKY mep-
BOTO KBajpaTa. Bcero okazaaock 0koa0 230 MUIIHAPAOB BO3MOXKHBIX BAPUAHTOB 3HAUEHUN
oTux 16 siveek, He HAPYITAKIIUX YCJAOBUE, UTO KBAJIPAT SIBJISETCS JHATOHAJIBHBIM JIATHHCKAM
KBaIpaToM. Buito periero chopMupoBarh fjst permennst B SAT@home nepsrie 20 MUIIUOHOB
noyzagad u3 230 muammapos (r.e. Bcero okosio 0,0087 % omucaHHOTO BBIINIE TPOCTPAHCTBA
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noucka). B urore kaxas noazazada GopMUpOBaANACh B PE3YJIbTATE MOJACTAHOBKM B MEPBBIil
KBaJIpaT 8 MEPBLIX si9eeK BTOPOHM W TpeThedl CTPOKH (Hpn pUKCUPOBAHHO! MEpPBOi CTpOKe).
3HaveHusi ocTaJbHbIX 74 styeek 1mepBoro Kpajpara u Bcex 100 siueek BTOpPOro kpajipara ObLIu
HEM3BECTHBI — MX JoJRKeH Obw1 HadiTu SAT-pemarens. Ha kaxkiayio mopzagady ObLI ycTa-
HoBJieH jumMuT B 2600 pecrapros pemaress MiniSat 2.2, 4To npuMEpHO COOTBETCTBYET H MU-
HyTaM paboThbl oJHOTO siypa mpoiieccopa Intel Core 2 Duo K8400. Ilpu pocrukeHuu JjuMuTa
BBIUKMCJICHUST MPEPBIBAIACE. Kaxknoe 3ajganue, KoTopoe moJydasa ydacTHHK SAT@home, co-
crostyio u3 20 Takux noazagad. PopMupoBaHWe UMEHHO TAKOTO KOJUYECTBA MOJ3a4a9 B 3a/1a-
HUAK OBLIO MPOAMKTOBAHO HEODXOAUMOCTBIO OOECIEYnTh B 3aJaHUKA OKOJIO 2 9aCOB PabOTHI HA
OJTHOM siJIpe MPOIeccopa (Takasi MpOJIOIKUTETBHOCT BBIMOJHEHUS 3aJaHKHA XOPOIIO MOJXO-
qut jyisi BOINC-nipoekTon). Ha o6paborky 20 MULIMOHOB MoA3a/1a4 (B Buje 1 MUUTHOHA 3a-
JIQHWUIT ), CreHEPUPOBAHHBIX JIJIsi JAHHOTO SKCIEPUMEHTa, MOTPEOOBANOCh OKOJIO 9 Mecsnes pa-
Gorer mpoekTa. (¢ centsiOpst 2012 no maii 2013). Boraucaenust TPAKTHYECKH JIJist BCEX MO/3a~
Jad ObLiM [pepBaHbl [PU JOCTUXKEHUU JIMMUTA, HO perieHue 17 110337249 3aKOHYUIOCH
YCIENIHO — B pe3yJibrare Obljid HaiaeHbl 17 HOBBIX Hap OPTONOHAJIBHBIX JUArOHAJILHBIX Jia-
TUHCKUX KBajpaToB nopsijika 10 (Mbl CpaBHUBAJIM MX C TPEMsi PaHee W3BECTHLIMU TapamMu
KBa/IpaTOB U3 crarhh [8]). Bee HaiifeHHbIe mapel pasMmelleHsl Ha cafiTe mpoekta SAT@home
[11] B pasnmene «Haiinennwie pemenusi». Ha puc. 2 mpuBejieHa mepBasi mapa OPTOTOHAJBHBIX
IMaroHAJIBHBIX JIATHHCKMX KBaJApaToB mopsiaka 10, mainennas B npoekTe SAT@home.
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Puc. 2. [lepBast mapa OpTOrOHAIBHBIX JUATOHAJMBLHBIX JIATHHCKAX KBaPATOB Mopsiaka, 10,
Haligennas B mpoekte SAT@home

Kak yxke 6BLIO OTMEYEHO B HPEABLIYIIEM pa3jelie, eCTh MHOIO PA3JIMYHbIX BapUAHTOB
gopMUpPOBaHUs PONO3UIMOHATBHON KOJAMPOBKY 3a/a4l TMOUCKA Map OPTONOHAJIBHBIX JAUaro-
HAJIbHBIX JIATMHCKUX KBaJpaToB. lIpu 3TOM BCTaeT BONPOC CPABHEHUS PABJIUYHBIX KOIUPOBOK
no apgdexkrupHocTu. Kak mokazaJia mpakTHKa, KOJUYECTBO MEPEMEHHBIX W JU3bBIOHKTOB B
KH® He Bcerma agekBaTHO yKasblBaeT HA CKOPOCTH ee oOpaboTKu ¢ momompbio SAT-
periareseit. Mpbl npejnosaraeM B OJukaiinemM OyAyIIEM UCIOJb30BATh HAWJEHHBIE HAPbI OP-
TOTOHAJIBHBIX JIMATOHAJIBHBIX JIATHMHCKAX KBaJPATOB (& TAKXkKe pAHee U3BECTHBIC Taphl) st
oreHKu 3P PEKTUBHOCTU BOZMOXKHBIX KOJUPOBOK PACCMOTPEHHOU 3a/auu. CpaBHEHUE MOXKHO
nposoguTh 1o Habopy KH® (kaxmas KH® cooTBercTByeT M3BECTHOM Mape OPTOrOHAIBHBIX
JIMArOHAJIBHBIX JIATHHCKUX KBAAPATOB Mopsizika 10), B KaXKJI0# U3 KOTOPLIX MOJCTABIECHO TPa-
BUJIbHOE O3HAYUBAHUE HECKOJIbKUX CTPOK IEPBOIO KBaJparTa U3 COOTBETCTBYIOIIEH Iaphl.
Tak:ke ¢ MOMOIIBI0 TAKOTO TECTOBOTO HADOPA 3339 MOXKHO BHIOPATH HAUDOJIEE TOIXOSIINE
IJIs1 3TOi mpeaMeTHo obsactu SAT-permareny.
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3. Ilonck ICeBA0TPOEK OPTOrOHAJIbHBIX JUAr'OHAJIbHBIX

JJATUHCKHUX KBaJApaTOB HA BBIYMUCJIUTEJIbBHOM KJlacTepe

Bonbimmoit maydaeIit UHTEPEC MPEJACTABISIET 3HAMEHUTAS 330294 O CYIECTBOBAHUU TPOUKH
[OTIAPHO OPTOrOHAJIBHBIX JIATHHCKUX KBapaTos nopsiiaka 10. Onnako, janHas 3a/a4a Kpailne
TpyAHa. [loaTOMy aKTUBHO HCCAEAYyeTCs 3a/a4a HAXOXKJAEHUs] TaKUX TPOeK JATUHCKUX KBaJI-
PATOB, YTO YCJIOBUE OPTOTOHAIBHOCTH BBIMOJHSCTCS He JJIsi BCEX Tap KBAJPaToOB (HAIPUMED,
TOJILKO JIJIsi OJTHOM WJIM JIJIsi JIBYX TAp U3 TPEX BO3MOXKHBIX). Jlasee moJobHbIE CHCTEMBI Jia-
TUHCKWX KBQJPATOB HA3BIBAIOTCS TICEBAOTPOMKaMU. ['aBHAsS XapaKTepPUCTUKA MCEBAOTPOEK,
KOoTOpasi OyJIeT pacCMaTPUBATHLCA JAJIEe — ITO KOJIUUYECTBO YIOPSJIOYEHHBIX Map 3JIEMEHTOB,
MO0 KOTOPBIM BBITIOJIHSAETCS YCJIOBUE OPTOTOHAJBHOCTH OJIHOBPEMEHHO JJisi BCEX TpeX map
kBasipaToB (A u B, A u C, B u C), COCTABIAIONMX TCEBIOTPOIKY. Ha naHHbIi MOMEHT pe-
KODJIHBI 110 9TOMy HOKazaTesio Habop — 9To onybJMKOoBaHHAst B cTarbe |19] mcesnorpoiika ¢
xapakTepucTuko# 91, mpu aTOM S IBYX Hap KBaJPATOB U3 TPEX YyCJAOBUE OPTOTOHAJBHOCTH
BBITIOJTHsIETCS TIOJIHOCTBIO. Ha, puc. 3 mpeacTapiieHa JaHHAas TCEBJAOTPORKa, B Hell KBajapar A
opToroHajeH KeaaparaM B u C, mpu stoMm xBajparel B u € OpTOrOHAJABHBI TOJMBKO mo 91
ynopsiJIoueHHo# mape 3eMeHTOB U3 100 BO3MOXKHBIX.

089756423 1; 078912345 6] 078912345 67
9146273805 9061832547 6428951370
7425138690 7204391865 4953276018
8653921047 8530217694 5176438902
A:6218409573B:6953074218C:3290715684
4932750168 4176508932 1037682549
5371086924 5428960371 2801349765
3509842716 3617485029 9542860137
1760395482 1842659703 7365094821
120846173509 12395746180 1861450729 3

Puc. 3. Pekopanast nceBJoTpoiiKa OPTOrOHAJIBHBIX JATUHCKUX KBaAPaTOB mopsaxka 10 u3
crarbu [19]

Mpr paccMOTpesid MOXOXKY TIO MOCTAHOBKE 33Ja9y, COCTOSIIYI0 B TMOUCKE TCEBJAOTPOEK
JUMaroHaJibHbIX JIATUHCKUX KBajparos nopsiyika 10. B HesBHOM BU/e JaHHAs TOCTAHOBKA, TTPU-
cyTcTByer B crarbe [8]. B aT0i cTarbe mpuBeJeHbl 3 maphl OPTOTOHAJIBHBIX JIMATOHAJIBHBIX
JIATUHCKUX KBapaToB nopsijka 10, mpu 3TOM B 1EpPBOM U BTOPOM nape UrypUpyeT OJIUH U
TOT Ke KBajpar (BTopoil B obeux mapax). YHOMsiHYTble HabOPbI KBaJAPATOB U300PasKeHbI Ha,
puc. 4 u puc. 5 COOTBETCTBEHHO.
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Puc. 4. lleppasi napa opTOrOHAJIBHBIX JUATOHAJIBHBIX JIATHHCKUX KBa/IpaToOB nopsijaka 10

u3 cTaThi [§]

100 Becrauk HOYpIl'Y. Cepus «BbruuciaurenbHas MmareMaTuka u nHGOPpMATUKA»



0O.C. Bauknn, C.E. Kouemason
04198273567 085173469 27
3168294507 5172980346
6524903871 1729568034
1853749062 9643027158

A:9205478613B:3086415927
86371509214 4308659271
4072536198 7295146803
2941685730 6430892715
7396012485 2964371580
57803612409 851720346 9!

Puc. 5. Bropas napa opToroHaJibHbIX JAUarOHAJIbHBIX JIATUHCKUX KBaIpaToB nopsiaka 10

u3 cTaThi [§]

Ha ocHoBe sTux ABYX IIap OPTOTOHAJIBHBIX AMArOHAJILHBIX JIATHMHCKHUX KBaJApaTOB IIOPAL-

—

Ka 10 MOXKHO €CTeCTBEHHBIM 06Pa30M MOCTPOUTD MCEBAOTPOiKY mopsika 10 (cMm. puc. 6

085173469 27 094617582 37 04198273567
5172980346 7194538062 3168294507
1729568034 4628317590 6524903871
9643027158 6073284915 1853749062
A:3086415927B:5367429108C:9205478613
4308659271 8412950637 8637150924
7295146803 2530896471 4072536198
6430892715 3289041756 2941685730
2964371580 9751603284 7396012485
1851720346 9- 18057623409 57803612409

Puc. 6. IlcepnoTpoitka 0pTOrOHAIBHBIX JUATOHAJIBHBIX JIATHHCKUX KBapaToB nopsaka 10,
KOTOPYIO MOYKHO MOCTPOUTH HA OCHOBE MEPBBIX JIBYX Hap KBa/PATOB U3 CTATHH [8]

HeTpyHO mMoOCYUTATH, YTO XapPaKTEPUCTHKA Takoi mceBAoTpoikn pasHa 60. HamomauM, 9TO
MOJT XapaKTEPUCTUKON TCEBIOTPORKN MOHUMAETCS TUCJO YHOPSIOYEHHBIX Tap 3JEMEHTOB, IO
KOTOPBIM OJIHOBPEMEHHO BBITIOJIHAETCS yCJAOBUE OPTOTOHAJBHOCTH IS BCEX TpeX map KBaJ-
paroB ncepporpoliku. Ha puc. 7 mpenacraBieHsl cooTBeTCTByIoONUe 60 yHIOPSAOYEHHBIX Tap
3JIEMEHTOB JJId JAHHOU IICeBAOTPONRKU.

000102 — — 0506 — 08 —7

1011 — 13 — 1516 — 18 —
— 2122 — 2425 - 27 - 29

- —3233 — - 3637 — 39
— 41 — — 444546 — 48 49
50 — 5253 — 55 — 575859
6061 — — — 6566 — — 69

- — 72737475 - 77 — 79
— — — 838485 — 8788 —
19091 — 9394 — 96 97 98 99!

Puc. 7. Habop u3 60 ynopsijoueHHbIX nap 3JIEMEHTOB, 0 KOTOPbIM OPTOrOHAJILHBI BCE TPU
napbl KBaIPaTOB MCEBAOTPORKY, u306parkeHHOM Ha puc. 6

MBI paccMOTpenu CIeAYIONyIo MOCTAHOBKY 3aJa49n: HAUTH MCeBAOTPOUKY OPTOTOHAJBHBIX
JUaroHaJIbHbIX JIATUHCKUX KBaJpaToB nopsjka 10 ¢ XxapakTepucTUKOU OoJibllle, YeM Y MCEB-
JoTpoitkn u3 crareu [8]. Jlis pemienust mocTaBieHHOR 3a/a4du OBLIO PEIEHO MCIOJIB30BATH
napbl OPTOTOHAJIBHBIX JMATOHAJIBHBIX JIATUHCKUX KBaapaToB nopsiiaka 10 (3 mapbl U3 crarbu
[8] w 17 map, HaiiiecHHBIX B pe3y/ibTaTe SKCIEPUMEHTA, ONMUCAHHOTO B MPEAbLYIIEM PA3JIEse).
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WNpest cocrouT B reHepaliii JAUaroHaJibHbIX JATUHCKUX KBaJApaToB nopsiyka 10 ¢ nocjemyto-
UM (bOPMUPOBAHUEM JBAJIATH CEBJAOTPOEK HA OCHOBE U3BECTHBIX TAp U KAXKJOT'O CreHEepU-
pPOBAHHOIO KBajipaTa. /st KaxKJo# MceBJOTPORKHM MOXKHO OBICTPO BBIYUCJIUTH €€ XapaKTepu-
cruky. Takum o6pasoM, MOXKHO BBIOPATH JIYUIIYIO MCEBAOTPONKY (M3 JBAIATH) JiJIs KOH-
KPETHOIO CPEHEPUPOBAHHOTO KBaJipaTa, a TAKXKe JYUINYH TICeBJOTPOUKY JiJisi BCEX CreHepu-
POBAHHBIX KBaJIPaTOB.

Jjist reHepani JUArOHAJILHBIX JIATUHCKUX KBAPATOB ObLJI UCIOJIb30BAH AJTOPUTM MOUC-
Ka ¢ Bo3BparoM. OCHOBHAs UJEsS ITOIO AJIFOPUTMA 3aKJUYAETCS B IOCJEA0BATENBHON M0/
CTAHOBKE JIOMYCTUMBIX 3HAYEHUH B siueilku TabJIUIbl, KOTOPasl W3HAYAJBHO MyCTa. 3alloJiHe-
HUE MPOUCXOJMT CJIEBA HAIPABO CBEPXY BHU3 1O crTpokam Tabjuibl. [louck 3aBepriaercsi, ec-
JIM HAUJIEHO 3alloJiHeHue TabJUIBl, KOTOPOE COOTBETCTBYET HEKOTOPOMY JAMATOHAJIBHOMY Jia-
TUHCKOMY KBaysipary. lloc/jie moJicTaHOBKM KaXKJOrO HOBOTO 3HAYEHUS] B HEKOTOPYID sS4eiKy
OCYIIECTBJISIETCs TTPOBEPKA, HAPYIIAET JIM TEKYIee 3anojiHeHre TabJuIbl yCJAOBUS, HAKJIA/ bl
BaeMbIE HA JEMEHTHI B JIMAIOHAJBHOM JIATUHCKOM KBaJipare. Kciau 3alosHeHUe He MPOIILIO
[POBEPKY, HPOUCXOJAUT BO3BpAT A0 OJiMKaiiied s4eiikKu, 3JIEMEHT KOTOPOU HAPYIIAET yCJO0-
BUsI, TIOCJIE YETO ITOU sTueliKe HA3HAYAETCH JIPYyroe JONYCTUMOE 3HaueHue. B ajimopurMe xpa-
HUTCS UCTOPUST Y2KE UCIOJIb30BAHHBIX HEYJAUYHBIX 3HAUEHUU JIJisi KaKJIOU siueilku TabJIuiibl.
DTO HYXKHO JJisi TOr0, 4TOObI UCKJIIOYUTh MOBTOD BAPUAHTOB, KOTOPbLIE MPUBOJAAT K HEJOINY-
CTUMBIM BapuaHTaM 3amnoJiHeHui. Kciau Jijist HEKOTOPOU sivueilku Tpedyercss NMOMEHSITh 3HAYe-
HUE, HO UCYEPIAHO MHOXKECTBO JIOIMYCTUMbIX BAPUAHTOB, TO MPOUCXOJUT BO3BPAT HA IIPEIbI-
AYILYIO d4YeHKy.

Kirouesoit 0coBEHHOCTBIO ONUCAHHOIO AJTOPUTMA, SBJIAETCSH TO, YTO JJIsi YBEJUIECHUS KO-
JIMYECTBA CIEHEPUPOBAHHBIX JUATOHAJBHBIX JATUHCKUX KBAJPATOB 33 €JUHUILy BPEMEHU CJie-
JYET NpPEPbIBATE TEKYIIUE MOUCK MOCJE JOCTUKEHUS] HEKOTOPOTO JIMMUTA BPEMEHU. IDTO CBsi-
3aHO C TEM, 4TO MPU BbIGOPE KHEYIAYHBIX» 3HAYEHUN B HMEPBLIX CTPOKAX TADJUIBI aJITOPUTMY
MOKeT noTpeboBaThCs OYeHb OOJBINOE BPEMS Jjis BO3BpaTa K 9TUM HAYAJIBHBIM 3HAYEHUSIM.
Eciu ke HauasbHble 3HAYEHUS BBIOPAHBI YJAYHO», TO UCKOMBIA KBajpaT MOXKeT ObiTb
HaliJieH o4eHb ObICTPO. ONBITHBIM MyTeM ObLIO YCTAHOBJIEHO, YTO HAUbOJIee TOAXOAIIUE JIu-
MHUT IO BPEMEHW JJisi TPOTPAMMBI, peanmsytomieit ganabiii anroputM — 3170 0,001 ceKyHIbI.
[Ipu >rOoM akTUYECKHd ITOT BPEMEHHOU MOPOr JIKIIb HEMHOTO IIPEBBIIIAET MUHUMAJBHOE
BPEMSs, HEODXOAUMOE /IS «JIOCTPOUKUY JAUATOHAJIBHOIO JIATUHCKOTO KBaJpara IPH KyJadHO»
BHIOPAHHBIX HAYAJIBHBIX 3HAYEHUAX.

Ha ocuoBe ommcanHoro asropurma Gein cozgana MPI nporpamma 20| Ha si3bike mpo-
rpamMMupoBanust CH+. YIpPaBJsIONUE NPOIECC ITOR MPOrpaMMbl TOJIy4YaeT coobIeHusi 060
BCEX PEKOPJHBIX ICEBJIOTPOUKAX, HAKJIEHHBIX B Npolecce paboThl HAPaJIIE/IbHOE TPOrPAMMBI.
Boruucuresptbie MPOIECCH TEHEPUPYIOT JHUATOHAJBHBIE JATUHCKUE KBaJpaThl nopsjka 10 c
UCIIOJIb30BAHUEM TIPUBEJIEHHOTO BhINE aJiropuTMa. [Ipu HAXOXKJAEHUU OYEepEeHOU PEKOPIHOM
[CEBJIOTPOUKK BbIUYMC/UTEbHbBIA IPOIECC OTIPABJAAET COOTBETCTBYIOIIEE COODIIEHUHE HA
YIPABJAOIIUNA IIPOLECC.

Cozpannast MPI nporpamma 6bL1a 3amymmena #a 1 cyTtku #a 30 y3/1ax BBIYUCIUTEILHOTO
kaactepa «Akagemuk B.M. Matpocos» UpkyTtckoro cynepkommbioreproro meaTpa CO PAH.
Ha stux 30 yamax 6v110 3aeicTBoBano 60 16-saepubrx mpoteccopos AMD Opteron 6276, T.e.
cymmapuo 960 mpomeccopubix siaep. B pesyabrare paborsr MPI mporpammbr 6bL1a HaigeHa
[CEBJIOTPOMKA C XapAKTEPUCTUKOU 62, 4TO SBJASETCS PEKOPJOM B CPABHEHUU C PACCMOTPEH-
HOW BBIIIE TICEeBAOTPOMKON U3 CTATbU [8] Pexkopanasi ncepmorpoiika ObLia HadigeHa depes 7
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4yacoB 20 MUHYT mocje crapra paboThl mporpaMmbl. Beero ke 3a cyTku ObLJIO CIE€HEPUPOBAHO
oko0Ji0 20 MWIIHOHOB Pa3HBIX JAUATOHAJBHBEIX JIATHHCKHUX KBaJApaToB mopsaaka 10, cooTseT-
crBerHO OBLIO chopmupoBano oKoyio 400 MUAIUOHOB TceBAOTPoeK. ONUCAHHBIE PE3YJIBTATHI
apryMEHTUDPYET TMPUMEHeHUe JJIsi PACCMOTPEHHOR 33739 BBICOKOMPOU3BOIUTE/TBHBIX BBIUHUC-
JieHuii, Bejp Ha obbranoM [1K Jijist npoBe/ieHusi TaKUX PAcYeToB MOTPEOOBAIOCH Obl HECKOJIBKO
mecsnes. Ha puc. 8 mpejsicraBiaena HalijieHHasds HaAMM PEKOpAHAsT TMCEBAOTPOWKa, a Ha puc. 9
[peJICTaBJEHbl COOTBETCTBYIOIUE el 02 ymnopsiioueHHble napbl 3jeMeHTOB. OTMETUM, UTO
JaHHAS TCEeBJAOTPONKA OCHOBAaHA Ha OJHON w3 17 map OPTOTOHANBHBIX JMATOHAJBHBIX JATHH-
CKUX KBajIpaToB mopsika 10, Haligenunix B mpoekTe SAT@home.
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Puc. 8. [lceBnorpoiika OpTOrOHAMBHBIX JUATOHANBHBIX JATHHCKUX KBaAPaToB mopsiaka 10,

)
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w
©

HaliierHasa ¢ moMompio MPI mporpaMmer

r— 01 02 03 04 05 06 07 08 —
1011 — 13141516 — — —
- 21— — — — 2627 2829
30 — 32 — 343536 — 38 —
4041 — 43 - - — — — 49
50 — 52535455 - — 58 —
60 — 62 63 64 65 66 — 68 —
7071 — — — 75 = 777879
80 — 82 — — 858687 — 89
L— 91929394 — 96 97 98 99!

Puc. 9. Habop u3 62 ynopsJ0ueHHbIX Hap JIEMEHTOB, 110 KOTOPbIM OPTOIOHAJIBHBI BCE TPU

mapbl KBaAPaTOB, BXOASIIAX B MCEBJIOTPORKY, TIPEeJCTABIEHHYIO Ha, pUC. 8

3akJiroueHue

B crarbe onucano ycrneminoe mpuUMeHEeHHEe MpPoeKTa JOOPOBOJIbHBIX PACIPEIEJEHHBIX Bhi-
qucnennit SAT@home st moncka map OPTOTOHANBHBIX JUATOHATBHBIX JIATHHCKUX KBaPATOB
nopsiyika. 10. Haidizieno 17 Takux map, Bce OHU SIBJISTIOTCSE HOBBIMU (B CPABHEHUM C TPEMsi paHee
u3BeCTHBIME ). Ha OCHOBE HA@iICHHBIX AP ¢ MOMOIIBI0 HAPAJIETBHON PeaTUu3ainy aJropuTMa.
reHepaliiy JUATOHAJIBHBIX JIATHHCKUX KBAJAPATOB ObLIA Hal/IeHa MCEBAOTPORKA C PEKOP/IHBIM
KOJIMYECTBOM YHOPSJOYEHHBIX Tap 3JEMEHTOB, 110 KOTOPbIM OPTOTOHAJIBHBI BCE TPU Mapbl
KBaJIPATOB W3 MCEBAOTPOUKU. B JjasbheiiliieM Mbl IJaHUpyeM pa3paboTarb W pPead30BaTh
HOBBIE [POMNO3UITUOHAJbHBIE KOJUPOBKHU JJIS NPUBEJIEHHBIX B CTATbE 33/1a4, & TaKXKe yCKO-
puTh pabory ucnosbzyemoro SAT-permarens Ha 3a1a4ax MOUCKA CUCTEM OPTONOHAJIBHBIX Jia-
TUHCKUX KBaApaToB. Mur Omarogapum A.A. CemeHoBa 3a TEHHBIE COBETHI, KOTOPBIE MO3BOJIH-
JIW YAYUITUTE KauecTro Jgannoi crarsu, M.A. Tloceimkuna, H.H. Xpanosa u N.1. Kypoukuna,
38 TOMOTIIbL B COMPOBOXKAeHUn mpoekTa SAT@home, a Takxke JOOPOBOJBIER 3a MPEIOCTAB-

JICHHBIC BBIYUCJ/IMTEJ/IbHBIC PECYPCHI.
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Paboma 6viaa noddeporcana PODOH (epawmor N 1/-07-00403-a, 14-07-31172-m04-a u 15-

07-07891-a) u Cosemom no epanmam Ilpesudenma PP (cmunendus N CII-1184.2015.5 u
epanm 0as noddepoicku 6edyuuxr naywnnr wroa N HIII-5007.2014.9).
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In this paper we consider the approach to search for systems of orthogonal Latin Squares,
that is based on reducing the corresponding problems to Boolean Satisfiability problem. We con-
structed the SAT encoding for finding orthogonal diagonal Latin Squares of order 10. Using this
encoding and the resources provided by the volunteer computing project SAT@home we managed
to find 17 previously unknown pairs. Based on these 17 pairs and on 3 previously published pairs
we constructed the pseudotriples of diagonal Latin Squares of order 10. To construct pseudotriples
we employed the computing cluster. The last step required us to make parallel implementation of
the algorithm for generating diagonal Latin Squares of order 10.

Keywords: Latin squares, wvolunteer computing, Boolean satisfiability problem, SAT@home
project.
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