Imprecise Permutation Sort

Wnes: Muxann JIBopkun
Pazpaborka: Muxann JIBopkun

B sToit 3a1a4e, X04eTcs HAJEATHCS, €CTh HECKOJIBKO PA3HBIX MOJIXO0B, TO3BOJISIONINX YIOKUTHCS B Or'pa-
arnyenne B 300 000 3an1pocoB, OCHOBAHHBIX Ha PA3HBIX &JITOPUTMAaX COPTUPOBKY C HAJICTPORKAMHU JIJIsI YUETA,
cTpaHHOrO KoMIitaparopa. OmuiineM pelleHre OCHOBAHHOE Ha OBICTPOIl COPTUPOBKE Xoapa C 3JIeMeHTaMu
COPTUPOBKU BCTaBKaMU, KOTOPOe YKJIAIBIBAETCS B OTPDAHUYIEHUE «C 3AIIacOM».

Ho cnepsa ucciemgyeM, HaCKOJIBKO BOOOINE pas3perinMa 3aJa49a — MOXKHO JIK OTJIUYUATD IIPEeIJIOXKEHHBIMU
HETOYHBIMU CPaBHEHUSIMU JIF000e Yuc/Io u3 orpeska [1,n] or apyroro. Hecsioxkuast ajnrebpa MOKas3bIBaeT,
YTO C IOMOIIBIO KAKOrO-TO MEHDIIEro YHCJIa b MOXKHO OTJIMYUTL YHCIa ¢ U a + 1 Beerma KpoMe Cirydas,
KorJia @ 3akaHunBBaeTcs Ha 99. [oBOpS «MOXKHO OTJIMYUUTH» MBI UMEEM B BHIY, UTO b =imprecise @ 1
opu 3TOM b <imprecise ¢ + 1. A Tapbl HeOTIMYIHMBIE O1arofaps MEHBIIUM YHCJIAM, K CYACTBIO, MOMKHO
OTJINYUTD OJIaroapsi KAaKOMY-TO DOJIBIITEMY YHUCIY €, TO €CTh C > imprecise @ ¥ IIPA 3TOM € =jimprecise @ + 1.
Enuncreennas dyHaaMenTanbHas 1pobjeMa — ecym 310 GoJIblliee YUCJIO ¢ He BJIe3aeT B 0TPe3oK (1, n.

Tax upu n = 16384 HeBO3MOXKHO OTaAMIUTH unciaa 16299 u 16300. A npu n = 16300 HEBO3MOXKHO
OTJINYUTD HE TOJBKO ux, HO 1 16 199 ot 16 200. BripouewMm, nipu JitoboM n 13 MpeIIOEHHOTO TUANa30Ha TAKIX
nap OyJieT He GoJiee YeM JiBe, TOITOMY MOXKHO PEIIUTH 33/[a1y, PACCTABUB 9TU Hapbl KAK YIOJIHO, a 3aTeM 33
22 onepanuii 06MeHa, mepebupasi Bce BO3MOYKHBIC PACIIOJIOXKEHHS STHX I1ap, J0OUTHCS OTCOPTUPOBAHHOCTH
MacCHBA.

Terepb 3aMeTHM, UTO 3aIPOCHI HA 0OMeH MecTaMu (swap) TparsT umeronuiicst pecype B 300 000 3arpocos,
[I09TOMY MUHHUMU3UPYEM HUX KOJHMYIECTBO. JLJIst 9TOro pemmnm 3aady COPTUPOBKU WHJEKCOB, HE Jiejiasi HU
eJIMHOrO OOMEHa, MOJIYYIHUM II0JIHOe HOHUMaHue (KpoMe OJTHOH—/BYX HEOTIMYUMBIX 11ap), KaKOil 3JIeMeHT
IIe HaXOIUTCsI, U PACIOIOKHUM MX Ha CBOM MECTa IIPOCTBIM JIMHEHHBIM aJropurMoM 3a 16 383 obmeHoB
WM MEHbBIIe — HaIlpuMmep, Oy/ieM 2KaHO CTaBUTDL JIIOOOH 3/IeMEeHT, JIeXKaIuil He Ha CBOEM MeCTe, Ha CBOE
MECTO, ITOKa TaKOil BOODIIE €CTh.

3areM 3aMEeTUM, YTO >KIOPH MOXKET ITOJIOTOBUTH KAKON-HUOY/ b HEIIPUSITHBIN JJIs HAIIETO PENIEHUs TECT.
Y1o0bI IUITUTD WX TAKOH BO3MOYKHOCTH, CT€HEPUPYEM ITPOU3BOIHHYIO IEPECTAHOBKY T pa3Mepa n u oymem
B 3aIIpocax Ha CpaBHEHME KaXK/Iblil pa3 BMecTo mapsl (i, j) cupamusarh o mape (7(i), w(j)). Torma moxHO
CUUTATH, YTO XKIOPU JAaET HAM paboTaTh CO CIYyYaWHON EPECTAHOBKOW U B HEHl HET HUKAKWX 3arOTOBJICH-
HBIX «CHEIRGO@EKTOBY.

OTH uaen CTONT IPUMEHNUTH B J0060M permennn. Temepsb ommrmeM moaxon QuickSort+InsertionSort.

s nagasra npuMeHnM OOILyI0 UAEK0 OBICTPOI cOPTHPOBKY Xoapa (MPUHIUI «pa3iessail 1 BAACTBYi» ),
HO IOJIYYMM KakK pe3yJbTaT He OTCOPTHUPOBAHHBIA MACCHUB, YBbI, & HaOOp I'PYII 3JEMEHTOB, TAKUX YTO
J1100011 3/1eMeHT 6oJiee JIeBOI I'PYIIIBI MEHBIIE JIFOO0Tr0 d1eMenTa 60J1ee IPaBoii.

BribepeM mpoM3BOIBHBII /1eMeHT-pa3/enTesb (6arogapst njiee IMepecTaHOBKU T MOXKHO BbIOpaTh, Ha-
upuMep, 1epsbiil). Pazjennm 3a juHeiiHOe BpeMsi BCe 9JIEMEHThI Ha MEHbIINEe, «PABHBbIE» U OOJIBIIIE €ro
COIJIACHO HETOYHOMY KOMIIaparopy. MeHbIne 3JIeMeHThI 00paboTaeM STHM K€ aJrOPUTMOM PEKYpPCHUBHO,
OOJIBbIIIIE — TOXKE, U MOJI0KHUM II0JIy9eHHbIE TPYIIILI B OTBET B €CTECTBEHHOM IOPSIJIKE: IOy YeHHbIE PEKYP-
CHUBHO I‘pyHHbI C MEHbIITUMHI YUCJIaMU, prnna quceJl «paBHBIX» Pa3JdeJINTEeJII0, 1 HOJIyLIeHHbIe peKprI/IBHO
PYIIIBI ¢ OOJIBIIMMHI YUCTAMHU.

KCT&TI/I, IepBbie 98 IrpyIin 6y,HYT TOYHO COCTOATDH U3 OJHOI'O YUCJIa KaxKJdasd, 9TO IIOMOIr'a€T AyMaTb Hall
9TUM peHIeHHuEeM, a TaK>Ke OTJ/IaKUBaTb €ro.

Temepb npuMeHUM UEI0 COPTUPOBKY BecTaBKamu. MuBapuanT OyaeT Takoil: duciia u3 nepBbIX HECKOJIbKIX
IPYII y2Ke HjieajJbHO OTCOPTHPOBAHBI KPOME, BO3MOXKHO, OAHOM mym aByX map ducen Buga 100k — 1 u
100k (10 ecTh HEOTIMIMMBIX MEHBIIIMMHU YUCIAMHA HAap ), KOTOPbIE MOI'YT ObITh HEepeIyTaHbl MeK Ly COOOii.
IIpuuém pedsb HIET TOJBKO O CTAPIIUX OJHOW-IBYX Iapax, TO €CThb TeX, JJI KOTOPBIX Pas/IMYaiollee X
OoJIbIIIee YHUCIIO TTPOCTO eIMé He OBLI0 J00aBIEHO B OTCOPTUPOBAHHYIO 00JIaCTh.

Hayuumcst oy cJie/iyIoniyio IpyIiy BCTaBJIATbL B OTCOPTUPOBAHHYIO 00JiacThb. [y 3TOro K KaxKIiomy
3JIEMEHTY HOBOI I'DYNIIBI IPUMEHNM JBONYHBIN ITOUCK, UMY IPAHUILY MEZK/Iy YUCJIaMU MEHBIINMA €r0
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7 9UCJIAMU «PaBHBIMI» eMy. llepedopmynmnpyeM UCKOMYIO BEJIMYUHY TaK: CKOJBKO YHCE] B OTCOPTUPO-
BAHHOI 00JIaCTH «PaBHBI» JaHHOMY 4dmciay. V eciau HalieHHasl IBOMYHBIM ITOMCKOM I'DAHHIA OKA3aJach
BOJIM3K HEPA3IUIUMBIX ITap, TO aKKyPATHO YTOYHUM HUCKOMYIO BeJUUNHY, C/Ie/IaB eIlé HECKOJIbKO CpaBHe-
HUI.

Temepp Bce umncita A00aB/IsIeMOl IPYIIbl pa3OMINCh Ha JIBE HOATPYIIILL: T€, ¥ KOTOPBIX XOTsI ObI OJHO
YHUCJI0 B OTCOPTUPOBAHHOM 00JIACTH OKA3aJIOCh «PaBHO» €My, U Te, Y KOTOPBIX TaKOBBIX HE HAIILIOCH.
IlepByto rpymiy yKe MOXKHO J00aBJIATH K OTCOPTUPOBAHHON 06/1aCTH, 8 MMEHHO B IMOPSIIKE YMEHBITEHUST
KOJIMIECTBA YHCET «PABHBIX» JAHHOMY. A CO BTOpPOI I'PYIIIOi C/ielyeT IOBTOPUTH OIUCAHHYIO IPOIELYPY
emié pas mocje J00aBjIeHus IepBOi IPYIILI, BeIb TEIeph OTCOPTUPOBaHHAas 00JIaCTh HEMHOI'O BBIPOCIIA,
U JIAHHBIX CTAJ0 DOJIbIIIe.

Kpowme Toro, ecin mociie 100aBIeHusT OYMEPEIHON IPYIIIBI, TO €CTh MOCIe HAPACTAHUS OTCOPTHPOBAHHOM
obutactu, Kakyfo-to napy sujga 100k — 1 u 100k cramo BO3MOXKHO OTJIMYUTE (J0GABUIOCH PA3INYAIONIEe
ux GoJIblllee YUCIIO), JIyUllle OTJIUIUTh UX ceilvac.

Wroro, nociie mobaBiienus mocjae Heidl IPYIIbI Mbl UMEEM OTCOPTUPOBAHHBIN MACCHB KPOME OJHON-IIBYX
HepasamanMbIX map. Kak ObLIO cKa3aHO BBIIIE, Teleph 3a He Oojee ueM n — 1 0OMeH pacIioIoXKNUM THCIIa,
B MACCHBE @ B COOTBETCTBHH C HAIIMM IOHHMAHHEM HOPSIKA U 3a He Gosiee deM 22 obMeHa mepeGopoM
HaiiIEM pacloJIoKeHHe UNCeI B Hepa3InInMbIX ITapax.

JlobaBuM Tak»Ke, 9TO KaK U B «OOBIYHBIX» 3aJadaX O copTHpoBke, QuickSort paboraer Jiydiie, eciu
9JIEMEHT-PAa3Ie/IUTE/b BEIOMPATH HE IIPOCTO CJIyYaifHO, & KaK MeIuaHy U3 CJIyYailHON BBIOOPKH HEKOTOPOI'O
HEYETHOTO pa3Mepa. B JaHHON 3ajate 3TO JIeHCTBUTENBHO MOMOTraeT YMEHBIIUTh THCJIO CPaBHEHMHA. A
HMCKATh MeIraHy HeDOJIBINOH HeYETHON BBIOOPKM MOXKHO JIMOO OTCOPTHPOBAB TH YHCJIA 10 KPUTEPHUIO
«CKOJIBKIX UHCEJ B 9TOH BHIOOPKE JAHHOE UHCIO MEHbIe», Aubo eré 3ddekTupHee: 100ABUB UNCIa U3
BBIOOPKH B COAJAHCHPOBAHHOE JIEPEBO IIOMCKA, WCIIOJIb3ysl HETOYHBI KOMIIApaTOp, HO 3aMeHsIS OTBET
«paBHO» Ha CJIyJailHbIl OTBET MeHbIIe/6OoJIbIIIe.

TakzKe, B 3aBUCUMOCTH OT PEaM3aIlil, MOXKET IIOMOYb yMEHbIIUThH KOJMIECTBO CPABHEHMI 3alI0OMUHAHNIE
[OJIyYeHHBIX OTBETOB OT KOMIIAPATOpa: ecjiu npo napy (i,j) y»Ke CHPAIUBAIM, TO HE3aYeM HEeUueaabHO
HAIIMCAHHOMY KOJly HOBTODHO CIIpaIluBaTh 1po (i, ) niam upo (7,17).

IIporpamMma ¢ ommcaHHBIME 37ech uiesmu genaer Ha 1000 Ttectax or 272185 mo 287010 s3ampocos, B
cpenaeM 276 530 co cTaHAapTHBIM OTKJIOHeHWeM 1425. Eciim BBI3BIBAET OMACEHUST «XBOCT» ITOTO pacipe-
JeJIeHUsl, TO MOXKHO JIeJIaTh OOJIBIIEro pasMepa HeYETHbIE BLIOOPKM JJIsl TIOMCKA MEJIMAHHOIO dJIeMEHTa~
pasjiesinTesis B ObICTPOIl COPTUPOBKE, 9TO HEMHOI'O CTAOMJIBHO YBEJUYUT YHCJIO 3alIPOCOB, HO YMEHBIITUT
BEPOSITHOCTb CEPUU HEYIAYHBIX paszesnuTesieil u npesbiienns orpanndenus B 300 000 3ampocos.
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