OueHB NnpocCTasi Bagada.

Peumenue.

[a, penctButenbHo, oyeHb npoctasi. OcobeHHO, ecnn 6bl AManas3oH BO3MOXHbIX
Yyncen COCTOsIT U3 ThICAYM-APYrON WK AaXKe U3 HECKOSIbKMX MUSIZIMOHOB Yncen. Toraa Obl
Mbl MPOCTO YMTanNM 4ucna, oTMeyann 6bl B HEKOTOPOM MacCMBE, UTO TaKoe 4YUCO Yyxe
6b1710, M, €CN Takoe YMCNO paHblle He 6bI10 0TMeYeHO, TO BbiBOoAuNM 6bl ero. OaHako
TEXHUYECKNE OrpaHNYeHns COBCEM He Takue: AMana3oH BO3MOXHbLIX YMCeN pPacTAHYICA Ha
4 MunnvMapaa — 3TO MHOrO, WM BbILWEOMMCAHHLIM Noaxoa He cpaboTaeT. [axe ecnv Ha
METKY «6bl1/10/He 6blN10» HEKOTOPOE YMCII0 TPATUTL HE Lenbli 6alT, a TONbKO OANH BUT.

Yto xe penatb? YMCTO MHTYMTUBHO KaXXeTCs, YTO MOXHO HaWTU anropuTM,
Tpebytowmin acumntoTndeckn O(N) onepaumit (rae N — KonmuyectBo uucen). Het, He
nonyumtcsa. Ytobbl  ybeautb cebsd B 3TOM  BOCMOMb3yeMCS OOHUM  U3BECTHbIM
YTBEPXXAEHWNEM: J1H060M a/IrOPUTM, OMPELESIOMY, SB/ISIOTCS /I BCE 3/IEMEHTHI MAccHBa
uz N yucen pazmydHbimu, Tpebyer 2(N-log N) riposepok. 3anuce Q(N-log N) o3Hauaer,
4YTO B ACMMNTOTMKE npoBepok noTpebyetcs He MeHbwe, 4yeM O(N-log N), a camo
YTBEXAEHWE BbINOMHAETCA MPW  OYeHb O6WMX MPeanosioXKeHNsIX O MPUMEHSIEMbIX
anropuTMax.

OTOT aKT MNPUMEHMM O4YeHb YacTo, [OKasblBaTb €ro 34eCb HEeyMeCTHO, HO
ncnonb3osaTb ero 6yaeMm. B camom gene, AOMyCTUM Mbl CyMeNM PELUMTb Hally MCXOAHYHO
3aaady bbicTpee, YeM 3a O(N-log N) onepauuii. Toraa BbINOMAHWUM CReaytolime AeNCTBUS:

1. noacyMTaeM KOMMYECTBO YMCeN BO BXOAHOM (aine

2. peLMM Hally UCXOAHYIO 3aaady

3. noacuYMTaeM KOIMYECTBO YMCEN B BbIXOAHOM charne.

Ecnn aBa noAcuMTaHHbIX KOMMYECTBA COBMAJatoT, TO CPean AaHHbIX YMcen HET MOBTOPOB,
MHaye — MOBTOPbl ecTb. [lepBbii M TpeTui warn TpedytoTr O(N) onepaunii, BTOpon —
MeHbLue, YeM O(N-log N). Toro, nony4yaeTcs, 4TO Mbl MOXEM ONpPeaenunTb, SIBASIOTCS /v
BCE BBEAEHHble 4ucna pas3nnyHbiMK, 6bicTpee, YyeM 3a O(N-log N). A 3TO He Tak.
MNony4eHHoe NpoTuBOpeYMe 1 NokasbiBaeT, yTo nydwe, 4em O(N - log N), nckatb He Hago.

Hy, a Toraa Bce nerko: oTcopTvpyeM BBefeHHble uncna 3a O(N-log N), BbiGpocum
NOBTOPbI U BbIBEAEM OCTABLUMECS YMCNa.

Npea fAcHa, ocTtanocb npoayMmaTb AeTanun. M3 HEeCKONbKMX MOBTOPSAIOWMXCA 4dncen
HaM HaZo BbIBOAUTb TO, KOTOPOE HE BCTPEYanoChb paHblle BO BXOAHOM daiine. 3HauuT,
4yTObbl OT/IMYATLb OAMHAKOBbIE YMCMA, MOXHO XPaHUTb HE TONbKO CaMM 4ucna, HO M
HOMepa UX MeCT BO BXOHOM (haiine. BoT BCE 1 BCTANo Ha CBON MeCTa:

1. CuuTbiBaeM uncna n XpaHMM MX BMECTE C HOMEpPaMM MX MECT BO BXOAHOM aine.

2. CopTtupyem uucna.

3. M3 BCex OAMHAKOBbLIX YMCEN OCTaB/SEM TOMIbKO TO, Y KOTOPOro HOMep MecCTa
HaMMeHbLMI. [Ng 3TOro Npu COpPTMPOBKE ByaeM cuMTaeM, YTO eCv ABa 4Yncia
OAMHAKOBbI, TO paHbLle AO/MKHO MATU YUCIIO C MEHbLUMM HOMEPOM MecTa. Toraa
NPV BblYEPKMBAHUM OCTAB/ISIEM CpPeaAM BCEX OAMHAKOBbLIX YMCEN NEPBOE U3 HUX.

4. CopTupyeM OCTaBLUMECS YMCNa MO HOMEepaM MECT.

5. BblBOAMM MOMYYEHHbIV psif uncen.



PazymeeTcs, BTOpasi COpTMpOBKa COBCEM He obs3aTenbHa. Takxke, KakK MOXHO
obonTUCb M 6e3 XxpaHeHUss HOMEepoB MeCT. MOXHO pellaTb 3agady, Hanpumep, Tak: B
OHOM MacCCMBE XPaHUTb YMCNa B TOM MOPSAKE, B KAKOM OHM MAyT BO BXOAHOM daiine, B
APYroM MaccmBe - Te Xe YMCia, HO OTCOPTUPOBaHHbIE; 3aTeM 6paTb NOOYEPEAHO Yncna 3
NepBoro MaccMBa U UCKaTb MX BO BTOPOM MaccuBe C Liefiblo NPOBEpPUTb, BbIBOAWIN I Mbl
yXe Takoe ymcno (NoHagobuTca elé MaccuB METOK "6bino-He 6bin1o", KOHEYHO). Kaxkabii
nouck Tpebyet O(log N) onepauui, T.e. CNOXHOCTb nonydaercs Ta xe camast O(N logN).

MOXHO WM30rHYTbCSl, U BOBCE 060MTUCL 63 CcOpTUPOBKM (MPU TOW XKE CMOXHOCTM
anropvTMa), OAHAKO 3TO Y)XKe He OYeHb eCTEeCTBEHHO. BCé-Taku, npoBepka YHMKaNbHOCTU
(v npoBepka NMOBTOPSIEMOCTN) M COPTUPOBKA MAYT psaoM. Tak YTO B AaHHOM 3ajade,
BMAMMO, MPUMEHEHME COPTMPOBKM - €CTb CaMOe eCTeCTBEHHOe pelueHne. M oYeHb-0YeHb
BO MHOIMMX ApYruX...

A no3Bonto cebe NPUBECTU HE OYEHb KOPOTKYHO LIMTATY U3 OYEHb MHTEPECHOM KHUIM
Steven S. Skiena. The Algorithm Design Manuaf:

By the time they graduate, computer science students are likely to have
studied the basic sorting algorithms in their introductory programming class,
then in their data structures class, and finally in their algorithms class. Why is
sorting worth so much attention? There are several reasons:

e Sorting is the basic building block around which many other algorithms
are built. By understanding sorting, we obtain an amazing amount of
power to solve other problems.

e Historically, computers have spent more time sorting than doing
anything else. A quarter of all mainframe cycles are spent sorting data
[Knu73b]. Although it is unclear whether this remains true on smaller
computers, sorting remains the most ubiquitous combinatorial algorithm
problem in practice.

e Sorting is the most throughly studied problem in computer science.
Literally dozens of different algorithms are known, most of which
possess some advantage over all other algorithms in certain situations.
To become convinced of this, the reader is encouraged to browse
through [Knu73b], with hundreds of pages of interesting sorting
algorithms and analysis.

e Most of the interesting ideas used in the design of algorithms appear in
the context of sorting, such as divide-and-conquer, data structures, and
randomized algorithms.

Moa Knu73b 3necb nogpasyMeBaeTcst ccbiiika Ha 3-i1 ToM "UckyccTBa nporpaMmmupoBanns” . KHyTta
(D. E. Knuth. The Art of Computer Programming, Volume 3)

MonHoctbto HTML-Bepcus kHurn Steven S. Skiena. T7he Algorithm Design Manual.
AOCTYMHa B CETU NO afpecy:

http://www?2.toki.or.id/book/AlgDesignManual/BOOK/BOOK/BOOK.HTM

Ho BepHéMca Kk Hawelr “OdyeHb npocToM 3adadye”. B npuBeaéHHOM nporpaMme
MCNONb3yeTCs ABaXAbl OAMH U TOT Xe anropuTMm - QuickSort. H1 B Maneien cteneHn He
oTpvUas AOCTOMHCTB ApPYruxX ObICTpbIX anropuTMOB COpPTUpPOBKM (Hanpumep, MergeSort,
nnn CopTupoBka ciusiHueMm, wunu HeapSort, oHa e [vupamuaanbHas COpPTUPOBKA WK



CopTUpoBKa Ky4eln), Ckaxy C peakoh onpeaenéHHOCTblo: [ybokoe MOHMMaHWe W
yBepeHHoe npuMeHeHne QuickSort, n Boobwe Takoro “pasgenstowero” noaxoaa,
HeobxoanMbl ans Noboro NporpaMmMncTa, u, y>x 6e3ycnoBHo, - Ans onnMMnuagHuka.

51 3pecb He Byay onucbkiBaTb QuickSort (M Apyrve anropuTMbl COPTUPOBKK) — 3TO HU
K YeMy, MMEETCSl MHOIO MpeKpacHbIX onucaHuin. O HUX-TO peyb 1 MOUAET HUXKE...

JIuTepaTypbl O COPTUPOBKAX MMEETCS YrpoXkatolle MHOr0. MHOMO OYEHb XOPOLLMX U
MHTEPECHbIX KHUI U CTaTel - BbI6paTb YTO-TO OAHO UPE3BbIYANHO TPYAHO. TEM HE MEHee,
Sl PUCKHY U BbINIOXY B YUYEOHbIX MaTepuanax HeCKOMbKO OTPbLIBKOB U3 KIIACCUYECKUX KHUT:

1. BupT H. Asiiropurmbl u CTpyKTYpbl AaHHbIX. M.: Mup, 1989. naBa 2, nyHKTbl 1-3.
— BupT — 310 BMpT, 1 3TMM BCE CkasaHo.

2. Axo A., XonkpodT x., YnbMaH K. [locTpoeHmne u aHaam3 BblYUCTTUTE/IbHBIX

asmroputmos. M.: Mup, 1979. Thaea 3, nyHKTbl 4-5. 3pecb onucaHbl gBa anroputMa
coptupoBku: HeapSort n QuickSort.

3. bentnn [X. XKemuyxkuHbl riporpammupoBaHus, 2-e wign. Cr6é.: lMutep, 2002.
naBa 11. OcHoBHOe BHMMaHWe B 3TOil rnase nocssweHo QuickSort’y — noapobHelee w
bnecrawee n3noxeHue n obcyxaeHue.

4. Bentley J. Programming pearls. Addison-Wesley, 1986. Column 10. — opuruHanbHblii
TEKCT U3 TOU XKXE KHUM.

B uHTepHeT-okeaHe npobnema Bblbopa ewé cnoxHee. MNOUCK NO COBY «COPTUPOBKa» B
Google aan MHe Tonbko 4TO “npuMepHo 13 800 000" pe3ynbTaTos, a no cnosy “sorting” -
“npumepHo 42 100 000” pe3ynbTaToB. S OrpaHUYyCb ABYMSI MHTEPECHBIMU CChINIKAMW:

1. http://program.rin.ru/razdel/html/765.html
3Ta CTpaHU4Ka NpUSTHO BbIAENSETCS TLATENbHOCTbIO NPopaboTky MaTepuana.

2. http://rain.ifmo.ru/cat/view.php/vis/sorts
A 371€ecb MMETCS BU3yanusaTopbl paboTbl OYEHb MHOrMX anropuMTMOB, B TOM
4yncne N COPTUPOBOK.




