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3a4a4a COPTUPOBKU

COmepOGKG -3TO nNpouecc ynopaao4yeHnNa HEKOTOPOIro MHOXKeCTBa 3/;1IEMEHTOB, Ha
KOTOpOM onpeaeneHbl OTHOWEeHUA NnopAaKa >, <. Koraa roBOpPAT O COPTUPOBKE,

noApa3yMeBaloT yNnopsaoYeHMe MHOXKECTBA 3/IEMEHTOB MO BO3PaCTaHUIO UK
ybbIBaHuMIO.

ANropuTMbl  COPTUPOBKM - OAHa W3 CaMbIX XOPOLWO WUCC/NeAoBaHHbIX obnacrei
MHPOPMATUKK. Tem He MeHee He UCKAYEHbl OTKPbITUA U B 3TOM 06/1aCTU, NOTOMY YTO

HaBepHAKa CylWweCTBYIHOT ewe KakKnme-to rMnoka Hens3BecCtHble METoAdbl COPTUPOBKWU,
OCHOBAHHbIE Ha HOBbLIX MPUHUUNNAX N UOEAX.

ANropUTMbI COPTUPOBKU MMEIT 60/1bLLIOE NPAKTUYECKOE NPUMEHEHMUE.
NX MOXHO BCTPETUTb NOYTU BE3 A€, rae pedb naet 06 obpaboTke n xpaHeHUH

6onblnx 06bemoB MHPopmaumumn. HekoTopble 3aaa4mn 06paboTKKM AaHHbIX pellaroTCs
NpoLLEe, eC/n AaHHble YNopAA04€eHbI.



MeToabl COPTUPOBKU

TpaAMLMOHHO Pa3IMYaloT BHYMPEHHKOK COPTUPOBKY, B KOTOPOW NpeanosaraeTca, Yto
[aHHble HaxodATCs B OMNEpPaTMBHOM MNamATU, M Ba)KHO OMNTUMM3UPOBATb YMUCAO
NENCTBUM nporpammbl (418 METOA0B, OCHOBAHHbIX Ha CPAaBHEHWUMU, YNCNO CPABHEHUN,
0OMEHOB 31EMEHTOB U Mp.), N BHEWHKOI, B KOTOPOM AaHHbIE XPaHATCA Ha BHELWHEM
YCTPOMNCTBE C MeA/IEHHbIM A0CTYNOM (KECTKMN AUCK) U Npexae BCero Hago CHUM3UTb
4YMCNO OOpPALLEHNIM K 3TOMY YCTPOMUCTBY.

[Nanee mbl byaem roBopuUTb 0 BHympeHHel COPTUPOBKE.



3apaHue: YnopaaounmTb maccus «Ha mecte» (6e3 ncnonb3osaHus
AONONIHUTEIbHOIro MacCcMBa) B NOPAAKE U HaNpPaB/IEHUU NepemeLLeHuns,
YKa3aHHbIMMU B YC/I0BUMW.

Ycnosue: YnopaaounTtb B nopagke yobbiBaHusa (Makcumym B Hauasno)
3/1eMeHTbl 0OA4HOMEPHOro MaccuBa.

2.YTOYHeHHas NOCTaHOBKA 3a43auM.

3a/1aH BeLeCTBEHHbI OA4HOMEPHbIN MacCUB d, cocmoAwuli us n 3nemMmeHmoa.
YnopaaouunTs B nopsgke yobiBaHMA (MakCMMYM B Ha4ya10) 31EMEHTb!
3aaHHOro maccmBaad.

ITycTe n=0. B pesynrTaTe D0DKEH NOTYIHIBECA MACCHB
a a




MeTonbl CopTHROBHM
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BxogHble AaHHbIe
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Merox COPTHPORBKH — MeTOX BEHICOPA (MAKCHMYM BE HAY AITIO)
1 mrar (z=1). HMigenm B MAacCHB €, HAYIHHAaS © REpecac BIIeMeHTa, 3Ha9YeHHE MaKCHMAaIbHOIO BIIEMEeHT A &FFfdaEx H €ro
HoOoMep X, 3aren MEeHsSIeM 3HaAYeHHSIMH NepPBbhIH H K-H 3JIeMeHThL
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2-¥ miar (z=2). ITingen B MacCHBE, HAMHHASI CO SO 2C SIJIEeMeHTa, Z3HAYEeHHE MAKCHMAIIL HOT O B3JICMEHT (EFFtdEx U
ero HomMmep K DNeHsien 2HaAYEeHHSIMH 2-¥H H K-H 3JIeMeHTbI.
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Z-BIH INAT. THacTh MACCHBA C MIEPBOIro o {(Z-1)-i sIIeMeHT ¥YIKe YIIOpPSIoYeHa.
HMimem B MACCHBE, HAYHHaSI C€ -TO SJIEeMEeHTa, ZHAaYeHHEe MaKCHMAJILHOIO 3SJIEMEeHTA &MiaEX H eIro Homep XK.
MeHsienM 3HAaY9€eHHSIMH Z-H H K-H B3JIeMeHTHL
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Z-H BIJIEeMEeHT TO>Ke IIOCTAaRJI€eH Ha CBO€ MeCTO.

Tenepb H eMopcii BJIEMEeHT INocTaRJIeH Ha MeCcTOo.

TTocxemuui (g — r2-1) 1xar. HacTh MACCHEA C HEPBOro o (#-2)-i BIIeMeHT y>Ke YIOOpPsSIZoYdeHa.
HMigenm B MacCHBE, HadHHasST ¢ (n-1)-ro simemeHTa {(HX OCTAIIOCH BCEro ABa: IIOCIIEHHH H IPEeIIOCIICZITHHIHI ).
ZHaAYEeHHE MAaKCHMAIL HOIO 3JICEMEHTA &fH#4X H €ero HonMep kK. DNeHsienm 2HaYueHHSIMH (#2—1)- 1 k-8 BIIeMeHTBI.

1 I N OO " A

Tenephb H IIOCJISHHE B a3JIEMEeHTaA TO>KEe CTOSIT B IIPABHJILHOM IIOPSIAKE.
MMaccHE YHOOPSIZIOYMEeH.

[

Sameganue 1. Oﬁpa:rnre BPHHMAHHSCS, YMTO B JJAHHONM MACCHBEC 3SJICMCHTDBI @aKTH'—IeCKH OoCTaAaJIHCh HAa CBOHX
MeCcTaxXx ¥>Ke C TpeThbeIro 1niara, H Agajice BCe 3SJICMEeHTHI MEeHSJMIIHCH MeCcTarMHd CcanMHa C coBoii. BHecem HeGOJ’[bI.IIyIO
MOIIHq)PlI(.alIKIO B AIITOPHTNM: Sy.ueM IIpoeecpiATbH HHIACKCBI T H X MeHSIIOIIHXCSI 2HaJYeHHSIMH DJIEMEeHTOR.



CopTMPOBKa METOA0M MNy3blpbKa

CopTuUpoBKa «ny3bipbKom» (0bmeHoM) (MaKcMMyM B Ha4asi0) — METOA, NP KOTOPOM BCe
coceaHne 3/1IEMEHTbl MacCcCKBa MOMapPHO CPABHUBAKOTCA APYr C APYrom, HaYMHAs C KOHUQ, U
MEHAITCA MEeCTaMm B TOM C/1y4ae, ec/I Npea Ll ecTBYHOLLNM 3/1eMeHT MeHbLUIEe NOC/1elYIOLLEro.

B pesynbTaTe 3TOr0 MaKCUMas/bHbIM 3/IEMEHT MOCTEMNEHHO CMELLAeTca BAEeBO M 3a
MePBbIN e NPoXo, N0 MacCUBY 3aHUMAET CBOE KpaiHee ieBoe MEeCTO B MacCUBE, NOC/Ie Yero
OH WCKOYaeTca M3 AanbHeunwer obpaboTku. 3aTem npouecc NoBTOPSETCA, U CBOE MEeCTO
3aHMMaEeT BTOPOM MO BEIMUYMHE 3/IEMEHT, KOTOPbIA TaKXKe WCKAYaeTca M3 JasbHenLlero
paccmoTpeHus. 1158 NOTHOM COPTUPOBKM HAA0 BbINOIHUTL (N-1) NPOX0A0B NO Maccusy.

CopTUpPOBKa My3blpbKOM — OAWMH W3 CaMbIX MPOCTbIX, HO MEANEHHbIX aaropuTMOB,
MMELWKUA MHOro moaudukaumin. Hanpumep, MOKHO M3MEHUTb ero, Ao6aBuB GNAXKOK,
MOKa3blBalOLWMN, BbM NN HA AAHHOM MPOXOAEe HeynopsaAo4YeHHble Napbl 31emMeHToB. Ecau
TAKUX Map He HALLINOCb, 3aKOHYUTb COPTUPOBKY I0CPOYHO, a He 3a (n—1) war (npoxoa,).



Echn nocnenoBatenbHOCTb COPTUPYEMbBIX YMCEN PACMO/IONKUTb BEPTUKA/IbHO
(nepBbI 3n1eMeHT — BBEPXY) U NpocneanTb 3a NepemeLlleHUs MM 3/IEMEHTOB,
TO MOYHO YBUAETb, YUTO BONbLIME 3/1EMEHTbI, MOA0OHO Ny3bipbKam BO34yxXa B
BOJE, BCM/1bIBAIOT» HAa COOTBETCTBYIOLLYIO MO3ULMIO.

[MosToMy ynopago4vyeHne Takum 06pasom M Ha3bIBalOT elle COPTUPOBKOWM
METOAOM «MY3bIPbKa», UM NY3blPbKOBOW COPTUPOBKOM.



AT OPITVI.

A0 OCHOBHOHNM aJITOPHTM
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B pacCMOTPESHHOM AJITOPHTMES COPTHPOBKH POJIL IIEpeMeHHOM ¢ urpaetT A[Z]. poiis ntepeMeHaHOM o urpaet A X].
Jlpyrue crtocooesr ooMmena: 2) ¢ = ct+d., d = c-d., ¢ = c-d,;



[Jo6aBnm B TabauMLy AaHHbIX ABE NEPEMEHHbIE:

Llen z—Homep npoxo0a. 3a 00UH rpoxo0 cpagHUBAEM NapPbl COCEOHUX
anemeHmos (Ai, Ai+1)i=(n-1)..z, m.e. nepsasa paccmampusaemas napa (An-1, An),
nocneoHAaa—(Az, Az+1).

MCTUHA, eC/TM MACCUB yrnopAaoYeH (Heynopaao4Y€eHHbIX Nap HET),
nory =

NN0Xb, B MPOTUBHOM cnyyae (ecTb XxoTa 6bl 0AHA Napa HeynopAaa0YeHHbIX
COCeaHUX 9N1eMEHTOB).

BHauyane Kaxkaoro npoxoaa caieayet NoNOKUTb y=UcmuHa (Maccus yriopsidoyeH),
HO ecau ecmpemum xoms 6ol 00HY Heyrnopss00YeHHYIo rnapy 31eMmeHmos,
MoMeHsAeM 3HayeHue nepemeHHol y Ha /10XM(b.

Ecnn B KOHUE Npoxoaa 3HayeHMe NepeMeHHOM y 0Cmasocb UCMUHHbIM, 3Ha4YuUm,
Maccue yrnopaooYeH.



Haunnaewm ¢ mepporo npoxoga (z:=1)
ITorTOpsiem B nuwiie J{O ciaenyromue 1eHCTBHUSA:
~ llonoxum, 9TO MacCUB YIOPSIAOYEH (3:=HUCTHHA)
B nukie ¢ yosisaroujum napaMerpoM i= (n—1); -1; z

CpaBHHBacM Iapbl COCCIHUX SICMCHTOB:

Ecau mapa He ynopsimouena (4;<4;11), To

CHsACM 3HAUYCHHE ) HA JIOKD, U
BBITIOJTHSIEM OOMEH 3HAUeHUAMHA A; 1 Aj41.
\_ YBEJIMUHUBAEM HOMEP 11poxoJia (z:=z+1), roTOBsICH K CISAYIONIEMY 3aX01y
J1O Tex mop, moka Moclie 0UepeIHOr0 IPOXo/ia  He OCTaHeT A UCTHHOH, Tubo He OyaeT caenaH (7—1)

IPOXOJ.

Jameuanne. Eciu ¥ Bac B 3aJaHHH MAKCUMPM HAJO0 3aCTABHTEL BCIUIBIBATE HC B HAYAJIO, 4 6§ KOHEY MACCHBA,
TO IIPOCMOTP 2JICMCHTOB Had0 HAYUHHATL ¢ HAYAJIa MACCHBA, a4 CKAIUVIMBATLCH YIKC YIIOPAOZOYCHHLIC 3JICMCIHTLI
6y,f[yT B KOHIIC. HpH MMOUCKC MUHUMYMA 3HAK CPABHCHH A «<» CMEHHUTHCS HA «=).

Hauunaem ¢ mepBoro npoxoja (z:=1)
[ToBTOpsiem B mukdie J1O ciieayromue 1eUCTBUSA:
/7~ 11on0KMM, 4TO MaccuB ynopsiylodeH (:=HCcTHHA)
B nmuxuie ¢ gozpacmaroujum mapamerpoM i=1; +1; (n-z)
CpaBHuBaeM 1apbl COCE/IHUX DIIEMEHTOB:
Ecnu napa ve ynopsinouena (4;>4;+1), T0
SHsACM 3HAUYCHUE Y HA JIOKb, U
BBLITIOJTHSICM OOMEH 3HAUYCHUSAMHE A; 1 A4 4.
\_ YBeJIWUYHMBacM HOMep mpoxoja (z:=z+1), TOTOBACH K CISAYIONEMY MPOXOIY
Jlo Tex nop, Mmoka 1nocjie oUepe/IHOTo MpoXxXo/ia ¥ He OCTaHeTCs HCTHHOM, MO0 He Oy/ier c/ieliad (n1—1)
IPOXOJ.




Ilycres  n=6, Y1opsiqoUeHHbIH MACCHB:
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HpOCManHBaeM MaCCHB C KOHLd oo Hayvdjld, MCHAA 3HAUYCHHAMH 3JICMEHTHI HESYIOPATOYUCHHBIX TIap
COCeOHUX DIEMEHTOB. 3a nepemic’ npoxod MAKCUMMIBHBII JIeMeHm 6chisieem ¢ camoe Hauaio. Ho ne
TOJILKO OH: €CJIH OLI [MOCJICAHHUS JBa 3JICMCHTA OLIJIH He YIOPAOOYCHEL, TO 5 OBI TOXKE I[MPpOIBHHYJIACE Ha IIar:

1-#1 poxXoa 1o MacCHBY
z=1

5 <9, MeHsieM MecTaMH U TIPO0IKaeM 00Xo/]



Peannsauma mertoaa ny3blpbKa

#include <stdio.h>
#define N 10
// PYHKUMA COPTUPOBKU NpsimbIM 0bmeHoMm (meTog, 'ny3bipbKa")
void bubbleSort(int *num, int size)
{inti,j, temp;

// Ona Bcex anemeHTOB

for (i=0; i< size-1; i++)

{

for (j=(size-1);j>i;j--)// nnascex anemeHTOB NOCNE i-0ro0

{

if (num[j - 1] > num([j]) // ecnu Tekywmit snemeHT meHblLLe npeablayLLero

{
temp = num[j - 1]; // meHsiem ux mectamu
numl[j - 1] = numij];
numlj] = temp;

}

}
}
}



Peannsauma metoaa ny3bipbKa

int main()
{
int a[N]; // O6basnaem maccmB n3 11 anemeHTOB
// BBOAMM 3HaUYeHMA 3N1eMeHTOB MaccuBa
for (inti=0;i <N; i++)
{
printf("a[%d] =", i);
scanf("%d", &ali]);
}
bubbleSort(a, N); // Bbi3biBaem GyHKLMIO COPTUPOBKMU
// BbiBOAMM OTCOPTUPOBAHHbIE 31€MEHTbI MAaCcCMBA
for (inti=0;i<N; i++)
printf("%d ", a[i]);
getch();
return O;



