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CopTMpoBKa ABNAETCA O4HOMU M3 PYHAAMEHTA/IbHbIX aArOPUTMUYECKUX 3a]
nporpammMupoBaHmsa. PelleHmnio Npobaem, CBA3aHHbIX C COPTUPOBKOM,

MOCBSALLEHO MHOXECTBO HAay4YHbIX UCC/IeloBaHMM, pa3paboTaHO MHOKECTBO
a/IrOpUTMOB.

B cnyyae Ha/iMumsa 31€EMEHTOB C OMHAKOBbIMM 3HAYEHMSIMM, B YNoOpsa04
nocsieoBaTe/IbHOCTM OHU pacnoiaraloTCA pAAOM APYr 3a APYroM B 106
nopaake. OHaKo MHOrAa 6bIBAET MOJIE3HO COXPAHATb NEpBOHAYA/IbHbIN
3/IEMEHTOB C OJJMHAKOBbIMM 3HAYEHMAMM.



\

B o06uemM c/iyyae COpPTMPOBKY cCJielyeT TMOHMMATb |Kak np
neperpynnMpoBKM, 3aJlaHHOINO MHOXECTBA O6BHEKTOB B OMpEeAes
nopsake. COpTMpOBKA NPMMEHSAETCA BO BCeX 6€3 MCKNoYEHUSA 06/
NPOrpaMMMpOBaHMA, 6yab TO 6asbl AaHHbIX MM  MaTeEMaTUy
NpOrpamMMmbil.

AJ120pUMMOM COPMUPOBKU HA3bIBAEMCA as20pumm 018 ynopadoye
HEeKomopoz2o MHoxecmsa 371eMeHmos. 0O6bI4HO nod asieopum
CoOpmupoBKU Nodpasymesarom as20pumm ynopao0o4usaHuUss MHOKeC
3/1leMeHmMo8 No B03pACMAHUK UJiU Y6bIBAHUIO.

B anropMtmMax COPTMPOBKM J/MWb YacTb JAaHHbIX WMCNONb3yeTCA
KayecTBe KJk4a COPTUPOBKU. Kaw4YOM COpmupoBKU Ha3blBaeT
atpubyT (MM HECKONIbKO  aTpubyToB), MO 3HAYEHUID KOTO
onpeaenseTca nopsaaoK 3/1eMeHTOB. TakMM o6pa3om, Mpu Hanu
aNropMTMOB COPTUMPOBOK MAacCCMBOB cCriegyeT Yy4yecTb, 4TO
MNOJIHOCTbIO MM YaCTUYHO CcoBMajaeT C AaHHbIMM.
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[IycTh ecTh mociaegoBaTeIbHOCTE a0. al... an H QYHKIOHA CpaBHEHHA, KOTOpad
Ha 7TOBIX [IBYX 371€MEHTaX IIOCIeJ0BaTeIbHOCTH INpPHHHMAaeT OJHO H3 Tpex
3HaUeHHH: MeHbIme, OOJbIIe HIH paBHO. 3aJada COPTHPOBKH COCTOHT B
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IepecTaHOBKE WISCHOB MOCIEJ0BAaTeIBHOCTH TaKHM 00pa3oM. YTOOH BBIIOIHATIOCH
yciaoBHe: a1 <= ai+1l. o114 Bcex 1 oT 0 10 n. Bo3MoKHaA CHTYallHA. KOTJa 3IeMeHTHI
COCTOAT H3 HeCKOIbKHX MOIeH:

struct element { field x: field y: }

Ecnn 3HaueHHe (YHKUHH CpaBHEHHA 3aBHCHT TOJIBKO OT IHOIA X. TO X
HA3bIBAKOT KJIYOM. IO KOTOPOMY INPOH3BOJHTCA COPTHPOBKAa. Ha IpakTHKe, B
Ka4eCcTBE X YacTO BBICTYIIAeT YHCJIO. a II0J€ V XPAaHHT KakHe-I1HOO0 JaHHBIE. HHKAK
He BIHAKINHE Ha paldoTy aaropuTrMa. Iloxkanyid. HHKakasd apyraig npodiaeMa He
[IOpOJHTIAa TAaKOro KOJHYecTBa pa3HooOpa3sHEeHIIHX peIIeHHH. Kak 3ajJada
COpTHPOBKH. CymecTBYeT IH HEeKHH "YHHBEpCalbHBIH". HAUIYYMHHA aIrOpHTM ?
Boobme rosopsa, HeT. OgHaKo, HMed NPHOTH3HTEIbHBIE XapaKTePHCTHKH BXOIHBIX
JaHHBIX, MOKHO nogodparh MeTod., padoTarIIHH ONTHMAIBHEIM 00pa3oM.




[MpaKTMYECKM KaxkKablM ANrOpUTM  COPTUPOBKM
MOXHO pa3omTb Ha 3 4YacTu:.

CpaBHEHWe, onpejensollee ynopaa04eHHOCTb
napbl 3/IEMEHTOB;

NEepecTaHoOBKY, MEHAWLWYH  MeCcTaMM  napy
3JIEMEHTOB;

COOGCTBEHHO COPTUPYHLUMM ANTOPUTM, KOTOPbIN
OCYyLeCTBAeT CpPpaBHEHME U NepecTaHOBKY
3JIEMEHTOB [0 Tex nMop, MOKa BCE 3JIEMEHTbI
MHOXeCTBa He byayT ynopsaaoyeHsl.
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ANropuTMbl  COPTUPOBKM  MMEKT  60/ibLLOE
npaKkTU4eckoe rnpumeHeHue. X MoXHO BCTPETUTb
TaM, rge peyb mnaer o6 ob6paboTKe M XpaHEHMM
6o1blMX 06beMoOB MHPoOpMauun. HekoTtopsle
3aZla4M 00paboTKM JaHHbIX pelarTca npoue,
€C/M JlaHHble 3apaHee ynopaaoyUTb.

Hu oaHa apyraa npob6jiema He nopoauiia Takoro
KO/IMYEeCTBa pPa3HOOBPA3HEULLUMX pPELUEHMM, KaK
3ajava COPTUPOBKM. YHuBepCaibHOr o,
HaMydllero aJroputmMma COPTMPOBKM Ha JAAHHbIN
MOMEHT He cywecTtByeT. OpHako, wMmes
NPUOAM3UTENIbHBIE  XAapPaKTEPUCTUKM  BXOAHbIX
JAHHbIX, MOYXHO MOA06paTb METOoJ, paboTaloLum
OnTMMasibHbIM 0b6pa3oM. Znsa 3Toro Heo6xoAMMO
3HaTb  NapaMeTpbl, MO  KOTOpbIM  6yjaer
NPOM3BOAMTBLCA OLEHKA arOPUMTMOB.



OueHKa aJIropuMTMOB COPTUPOBKM

Bpems copmuposKuU - OCHOBHOM MapameTp, XapaKTepM3YLUM 6bICTPOAENC
a/iropuMTMma.

llamamb - OAMH M3 NapameTpoB, KOTOPbIM XapaKTepusyeTcA Tem, YTO
aJiIrOpMTMOB COPTMPOBKM Tpe6y+0T Bbl€/IEHMA JOMNO/HUTE/IbHOU MaMATH
BPEMEHHOE XpaHeHMe AaHHbIX. [IpM OLEeHKe MCMoNib3yemon namATh He
YUMTbIBATbCA MECTO, KOTOpOE 3aHMMAeT MCXOAHbIM MAcCUB  AaHH
HE3aBMCALME OT BXOAHOM MOC/EA0BATENbHOCTH 3aTpaTbl, Hanpum
XpaHEHUE KoZa NPOrpamMMbil.

Ycmoliyusocmsb - 3TO NapaMeTp, KOTOPbIM OTBEYAET 3a TO, YTO COPTUPO
MEHSET B3aMMHOI0 PACMOJIOKEHUA PaBHbIX 3/IEMEHTOB.

EcmecmseHHocmb  nosedeHUA - TNApaMeTp, KOTOPbIM  YKa3biBaeT
3¢ppeKTMBHOCTL METOZA NPU 06pPabOTKE YKE OTCOPTUPOBAHHBIX, MU Yac
OTCOPTMPOBAHHbIX JaHHbIX. ANIFOPUTM BeAeT ceba eCTeCTBEHHO, eC/n Y
3Ty XapaKTEPUCTUKY BXOAHOM NOCNEA0BATE/IbHOCTU U pa60TaeT nyyue.



Knaccupumkauma anropuTtMmosB
COPTUPOBOK

- Bce pa3sHoob6pa3ne n MHoroobpasme
a/IrOpUTMOB COPTUPOBOK MOKHO
KNlacCMdprumpoBaThb Mo pas/IMYHbIM
Npu3Hakam, Hanpumep,

Mo YCTOMYMBOCTMH,

Mo NOBEAEHMIO,

Mo MCNONIb30BaHMIO onepaLumi CpaBHEHMUS,
Mo NOTPEOGHOCTM B AOMNOJIHUTE/IbHOM NaMATH,

No NOTPEOGHOCTU B 3HAHUAX O CTPYKType
[JaHHbIX, BbIXOAALMX 32 paMKM ornepaumm
CpaBHEHUA, U Apyrue.

O O 0O 0 0O




Knaccupumkauma anropuTtMmosB
COPTUPOBOK

- PaccMoTpmM KnaccmnpmKaumo anroputMoB
COPTUPOBKM Mo chepe NpUMEHEHMA. B
JaHHOM CJly4ae OCHOBHbIE THUMbl
ynopaaouuBaHMA AeNnATCcA cneayowmm
OOpa30oM:

BHYTPEHHME COPTMPOBKM PaboTaloT C AaHHbIM B
ornepaTMBHOM MAMATU C NPOU3BOJIbHbIM
NOCTYIOM;

BHELLHME COPTMPOBKM YNOPAA0UMBAIOT
MHDOPMALIMIO, PACMOJIOKEHHYIO HA BHELUHMUX
HOCUTENSsX




BHympeHHAaa copmupoBKa - 310 airoputm \

COPTMPOBKM, KOTOPbIM B NpoLecce

yrnopsaa04MBaHUA JAaHHbIX TO/IbKO
(O3Y) KomMnbloTepa

@ 3 : : : 1
7 2 5] 4 5

[IpomsBonbHENT (IPAMOIT) TOCTYII

~ T.e. onepaTMBHOM MaMATMU JOCTATOYHO A9 NMOMELLEH
Hee COpTMPYEeMOro MaccmBa JaHHbIX C MPOU3BOJIbHbI
NOCTYNOM K 1060 SYEMKE M COBCTBEHHO A1 BbINOJIH
asiropmMTma.

-  BHYyTpeHHAs copTMpoOBKa NpUMEHAETCA BO BCEX Cy4a
332 UCKNOYEHUEM OAHOMPOXOAHOMO CYMTbIBAHMSA JAaHHbIX
OZHOMPOXOAHOU 3aMMCcH OTCOPTUMPOBAHHbIX AaHHbIX. B
3aBMCMMOCTU OT KOHKPETHOIo airopuTMa U ero
peasm3auum JaHHble MOTYT COPTMPOBATbCS B TOU
006/1aCTU NaMATHU, MO0 MCNOJIb30BaTb AOMNOJIHUTE
onepaTMBHYIO NaMATD.



BHewHaa copmuposka onepupyeT C 3anoMUHaloWMMU
YCTPOMCTBAMM 60/IbLLIOITO 06beMa, HO C JOCTYNOM He
NPOM3BOJIbHbIM, a NocaeAoBaTesIbHbIM  (COPTUPOBKa
dannoB), T.e B AAHHbIK MOMEHT Mbl 'BUAMM' TOJIbKO OAMH
3/1IeMEHT, a 3aTpaTbl Ha NEPEMOTKY MO CPaBHEHMIO C
NamMATbI0 HeonpaBAaHHO BEe/IMKM . ITO NpMBOAMT K
cneuvanbHbIM MEeToJaM COPTUPOBKMU, 06bIYHO
MCNOIb3YIOLWMM IOMONHUTEIbHOE IMCKOBOE
NPOCTPaHCTBO.

G

l. [loc1eroBaTe IBHBIN TOCTYII




.

IIpencraBpneHne KapToyek B BHUJE MocjeaoBareabHOro (aina (puc.
44) mpenamnoiaraeT, YTO BUAHA M JOCTYIIHA TOJILKO BEPXHSS KapToUKa.
Yto0BI 100paThCsi 4O OCTAJIBHBIX KapTOUYEK HEOOXOAUMO, HAIIpUMED,
NepeKIaabIBaTh KAPTOUKHU B KOJIO/IE MO OJHOW CHEpPEAr Ha3al.
OueBUAHO, YTO TAKOE OrpaHUUYCHHE MPHUBEICT K CYIISCTBCHHOMY
U3MEHEHHIO METOJ0B COPTUPOBKH.

BHewHAA copTMpoBKa pa3paboTaHa And o06paboTK
O60/IbLLUMX CMMUCKOB JAaHHbIX, KOTOpble HEe MNOMeLalTCH
onepatmMBHyto  namATtb. O6paweHne K  pas/IMyHb
HOCUTENAM HaKNaAblBaeT HEKOoTopble AO0MOJHUTEsIbH
OrpaHMYEeHUA Ha JaHHbIM aJrOpMTM: AOCTYN K HOCMU
OCYLIEeCTBNAETCA Noc/ieAoBaTe/lbHbIM 06pPa3oMm, TO
KaXKJblM MOMEHT BPEMEHM MOXKHO CHYMTaTb MM 3
TO/IbKO 3/IEMEHT, C/NeAYLWUM 3@ TEKYLMM; 06bE
HEe NO3BO/IAET MM pa3mecTtuTbca B O3V,



|

BHYTpeHHAA cOPTUPOBKa ABASETCA 6a30BOM ANS NO6GOro
a/IropuTMa BHELLHEN COPTMPOBKM - OT/IE€/IbHbIE YAaCTM MacCcMBa
JAHHbIX COPTUPYIOTCA B ONEePaTMBHOM NaMSTU M C MOMOLLLbIO
crneumanbHOro aaropuTma cUenaanTca B 0AMH MacCuB,
YyNopsAA0YEHHbIM MO KHOYY.

CnepyeTt OTMETMTb, YTO BHYTPEHHSAA COPTMPOBKA 3HAUYUTE/IbHO
3¢ppeKTMBHEN BHELLHEN, TaK KaK Ha obpalleHme K onepaTMBHOM
MamMATU 3aTPaYMBAETCA HAMHOIO MEHbLLIE BPEMEHM, YEM K
HOCUTESAIM.



OCHOBHbIE a/ITOPHUTMbI
BHYTPEHHMX COPTUPOBOK




CopTMpoOBKa NPOCTbIM
BbIGOPOM

Meton 0CHOBaH Ha CJIEAYIOUIEM MTPaBUIIE.

1. BeiOupaercs aneMeHT ¢ HauOOJIbIIUM 3HAYCHUEM KJTI0Ua.

2. OH MeHsIeTCS MECTaMM C MOCJEIHUM BJIEMEHTOM. DTH ONEpaluu 3aTeM
MOBTOPSIFOTCS C OCTAaBIIMMUCS TMEPBBIMH S-1 djeMeHTamu, 3aTeM - C S-2

MEPBBIMU BJIEMEHTAMU U T.J. 10 TEX MOP, MOKA HE OCTAHETCS TOJBKO OJIMH
IIEPBBIN JJEMEHT - HAMMEHBIIIUN.

HayanbHbie 3HaYeHuss 44 55 12 42 91 18 06 67|

KOMEN 3NeMEeHToR =

maccwsa 44 55 12 42 67 18 06] 94
«—

44 58 12 42 06 .18| 67 94

18 12 42 06 I 55 67

18 12 42| 44 55 67

12§ 18 42 44 55 67

8 8 8§ 8 4t

94
94
18 12| 42 44 55 67 o4
94
94

| 12 18 42 44 55 67



COpTHUPOBKA BHIOOPOM.

Tom Debby Mike Ron Ron
Tom Debby Mike Ron Ron  Tom

Tom Debby Mike Ron Ron  Tom Mike




A[0] A Al2] A[3] Al4]

50 |20 (40 |75 |35 Valime 20 ja vahetame A[0]-ga
-
20 ‘ 50 |40 |75 |35 Valime 35 ja vahetame A[1]-ga
-
20 |35 ‘40 75 |50 Valime 40 ja vahetame A[2]-ga
-
20 |35 |40 ‘ 75 |80 Valime 50 ja vahetame A[3]-ga
—
20 |35 (40 |50 |75 Valmis

Kokku n elementi. Teeme vahetamisest n-1 korda




void SelectionSort (<tiitip> A[ ], int n)
{ intv_Index; //koige viiksema elemendi inde
inti, j; //tsykli loendurid
for (i=0; i<n-1; i++)
{ v_Index=i;
for (j=i+1; j<n; j++)
{
//kui paremal element on suurem, vahetame
//neid kohtadega
if (A[j] < A[v_Index]) v_Index=j;
vaheta(A[i], A[v_Index]);



CopmuposKka maccusa
npocmbiM 0bMeHoM (Memod
“ny3bIpbKa®)

OcHOBHas XapakTEpPUCTHUKA Mpoliecca - 0OOMEH MECTaMHU JIByX COCETHUX
AJIEMEHTOB (IlepecTaHOBKa), €CJIM OHU PACTIOJIOKEHBI HE TaK, Kak TpeOyeT
OTCOPTUPOBAHHBIN MACCUB



CopTHUpOBKAa MEeTOIOM IIYy3HPbKA.

A[0] Al1] A2l Al3] A[4]

50 (20 (40 |75 |35

20 |50 1[40 |75 |35

20 |40 |50 (75 |35

20 (40 |50 |75 |35

20 |40 |50 35!




[Mpoxoa 1

20 |40 [50 |35 -

20 |40 |50 |35 -

20 |40 |50 |35 -

0 [0 [% [SOR]iEN]




[Mpoxog 2

20 [40 [35 [80 |75 |
20 [35 |40 [60 |75 |
Mpoxon 3

20 [35 [40 [80 |75 |

20 (35 |40 |50 |75




void BubbleSort (<Tyyp> A[ ], int n)
{
int i, j;
//viimase vahetamise elemendi index
int ViimaneIndex;
i=n-1;
while (i>0)
{
for (j=0,; j<i; j++)
if (A[ j+1 1 <A [ j 1)
{
Vaheta (A[j], A[]j+1]);
ViimaneIndex =j;
}

i= ViimanelIndex;













CopTupoBKa BCTAaBKOM.

A[0O] A[1] A[2] A[3] A[4]
50 20 40 75 35
50 Alustame 50-st
Andmetootlus: 20 20 50 A[0]=20 ja A[1]=50
1
Andmetootlus: 40 20 40 50 A[1]=40 ja A[2]=50
1
Andmetootlus: 75 20 40 50 75
Andmetootius: 35 20 35 40 50 75

75 on oma kohal

\

A[1]=35

Nihutamine par




void InsertionSort (<Tyyp> A[ ], int n
{
int 1, j;
T temp;
for (i=1l; i<n; i++)
{
J=1
temp=A[1i];
while (j>0 && temp <A[j-1])
{
A[j]=A[]j-1];
J--7
}
A[j]=temp;
}



Tlopa3pAaaHaa copTMpoBKa®

Mopa3paaHas cCOpTMPOBKA 6bl1a M306peTeHa B 1920-x rogax Kak no60YHbIM
pe3y/ibTaT MCNOJIb30BaHMA COPTMPYIOLMX MalMH. Takas MalimHa obpabarbiBana
nepcoKapTbl, MmeBLIMe o 80 KOJIOHOK. Kaxaas KosoHKa npeacTaB/isia
OTAEeNbHbIM CUMBO. B KOJIOHKe 6b1/10 12 MO3UUMM, U B HUX ANA NpeAcTaB/ieHMn
TOr0 MM MHOIO CMMBOJ1A Npo6MBanmcb oTBepcTmA. Undpy ot 0 ao 9 KogupoBanm
OZIHUM OTBEPCTMEM B COOTBETCTBYIOLLEN NO3ULMM (ELLEe ABE NO3ULMM B KOJIOHKE
MCNONb30BaM AS1A KOAMPOBKM OYKB).

3anycKas MallMHy, onepaTop 3aK/iajblBaj B €e NpUEMHOE YCTPOMCTBO CTOMKY
nepgokapT v 3aJaBasi HOMEpP KOJIOHKM Ha nepdokaptax. MatmHa
TIPOCMaTpMBaa” 3Ty KOJIOHKY Ha KapTax v no uMgpoBomy 3HayeHmto 0, 1, ..., 9 B
Hen pacnpegensna ("copTvpoBana”) KapTbl Ha 10 CTOMOK.

HecKonbKo KOMIOHOK (pa3psaAaoB) C 3aKOAMPOBaHHbIMU LmMdpamu npeacTaBianm
HaTypasibHOe YMC/o, T.€. HOMEepP. YTOGbI Noy4YMTb CTOMKY KapT, YNOpAA04EHHbIX
Nno HoMepaM, ornepaTop AeMCTBOBa/ Tak. BHayane oH pacnpeaenan kapTbl Ha 10
CTOMOK MO 3HaYEHUIO MJIaAWeEM paspaje. IT CTOMKKM B NMOPAAKE BO3pacTaHMA
3HaYeHUM B MNIAJILLIEM Pa3pAAE OH CKJIaJblBasl B OJHY M NMOBTOPS NPOLLECC, HO CO
cneaylmMMm paspagom, U T.4. Monyums CTONKM KapT, pacrnpeesieHHbIX no
3HaYeHWAM B CTapluem paspsje, onepaTop CK/a/pblBa UX Mo BO3pACTaHUIO 3TUX
3HAYEeHUM M NONYYan TO, YTO HYKHO.



\

3Ha4yeHuA B paspagax HoOMepoB 3ajaHbl UnMdpamm, NO3TOMY NopaspAAHYIO
COPTMPOBKY ellle Ha3bIBalOT LMPPOBOM. 3aMeTMM, YTO Uudpbl oT' 0 Ao 9

ynopAgoYeHbl Mo BO3pacTaHMIo, MO3TOMY LM poBaa COPTUPOBKA pacnosiar
4yncaa B NeKCMKorpaduyeckom nopsaake.

[pumep.

BxoAHble AaHHble

BbixoZHble AaHHbIE

733 877 323 231777 721 123
123 231 323 721 733 777 877
OnucaHue pelueHuA.

MpUHLUMN pelleHmsa pa3bepem Ha KOHKpPETHOM npumepe. MNycTb 3aaaHa
Noc/ieloBaTe/IbHOCTb TPEX3HAYHbIX HOMEPOB:

733 877 323 231 777 721 123
Pacnpeaenvm JaHHY0 Noc/eA0BaTe/IbHOCTb MO MAajlen umMdpe Ha cTo
231 721
733 323 123
877 777



/lanee cnoxmm NoyYMBLLMECS CTOMKM B OAHY B NMOPAAKE BO3pacTaHUs nocneAHeﬁ uMdpsl.
231 721 733 323 123 877 777

Ha cnepytouleM Liare Homepa, KoTopble 06pabaTbiBalOTCA MMEHHO B 3TOM NOC/1E/10BATE/IBHO
pacnpeaensaTCcs Nno BTOPoM LumMbpe Ha caeaytolue CTOMKM.

721 323 123
231 733
877 777

3aTeMm M3 HUX TaKKe 06pasyeTca ofjHa NnocaeoBaTe/IbHOCTb.
721 323 123 231 733 877 777

O6paTvM BHMMaHKWeE, YTo nepes NocieAHMM LLaromM Bce HOMepa C YMCJIOM COTeH 7, 6a1ar
npeablAyLIMM LAramM, pacnoJsioKeHbl OJIMH OTHOCMTE/IbHO APYroro No BO3PacTaHMIo.

Ha nocnegHem ware HoMepa pacnpeaensaTcs No ctapllien umdpe Ha CTOMKM:
123

231

323

721 733 777

877

M 06pasyeTcsa OKOHYaTe/IbHaA Noc/1eA0BaTEIbHOCTD:
123 231 323 721 733 777 877.



#include "stdafx.h”
#include <iostream>
using namespace std;
const int D = 3;

const int B = 10;

typedef int T[D];
typedef T *List;

void SortD(int k);
void Done();

void outDigs(int i);

List Data;
int PFirst[B], PLast[B], *PQNext;

int first, n, newL, tempL, i, nextl;

int _tmain(int argc, _TCHAR* argv[]){
int k;
cout << "BBegmTe KONMYECTBO 3/IEMEHTOB MaccmBa h ";
cin >> n;
Data = new T[n];

PQNext = new int[n];




\/

\/

\/

\J

for (k=0; k<n;k++ ){

3

PQNext[k] = k + 1;
for (intr=0;r<D;r++)
Data[k][r] = O;
h
for (k=0; k<n;k++)
for (intr=0;r<D;r++)
Data[k][r] = rand()%B;
first = 0;
Done();
cout << endl;
for(k=D-1;k>=0;k--)
SortD(K);
Done();
cout << endl;
delete [] PQNext;
delete [] Data;
system(“pause”);

return O;




// onucaHune yHKUMM Nnopa3pAaAHOM COPTUPOBKM
void SortD(int k){

for (tempL =0 ; tempL < B ; tempL++ ){
PFirst[tempL] = n;
PLast[tempL] = n;

}

i = first;

while (i != n){
tempL = Data[i][k];
nextl = PQNext[i];
PQNext[i] = n;
if ( PFirst[tempL] ==n)

PFirst[templ] = i;

else PQNext[PLast[tempL]] = i;
PLast[templL] = i;
i = nextl;

3

tempL = 0;

while ( tempL < B && PFirst[tempL] ==n)
tempL++;

first = PFirst[tempL];




while (tempL<B -1 ){
newl = tempL + 1;
while ( newL < B && PFirst[newL] ==n)
newlL++;
if (newL<B)
PQNext[PLast[tempL]] = PFirst[newL];

tempL = newlL;

/*onucaHue dyHKLUMM BbIBOAA S/IEMEHTOB B COOTBETCBMM CO CMMCKOM MHAECOB B mMaccuee PQNext*/
void Done(){
int i = first;
while (i!=n){
outDigs(i);

i = PQNext[i];




/*onucaHne yHKUMM BbiBOAA 3/IEMEHTOB M3 MaccmBa Data, HaeKc
KOTOpPOro 3aZaH ee apryMeHTom™/

void outDigs(int i){

int j = 0;

while ( Data[i][j]==0 && j <D )
j*;

if(j==D)
cout << 0;

else

while (j<D)
cout << Data[i][j++];

Cout << 1] n;

3




BuHapHasi nupaMmuaaJibHAsT COPTUPOBK

\

JaHHbI1 METOJ, COPTMPOBKM Bbln NpeasiokeH K. YUIbAMCOM
Y. ®nonaom B 1964 rogy. NupamunganbHasa copTMpoBKa B
HEKOTOPOM po/ie ABNIAETCA MOAUMMKALMEN TaKOro Noxoaa,
COPTUPOBKA BbIGOPOM, C TEM JIULLb OT/IMYMEM, YTO MUHUMaJIb
(M1 MAaKCMMaJIbHbIN) 3/IEMEHT U3 HEOTCOPTUPOBAHHOM
nocaeAoBaTe/IbHOCTH BblOMPaeTCA 3a MEHbLLEE KOJIMYECTBO
onepauum. [lna Takoro 6bICTPoro Bbi6opa M3 3ToM
HEOTCOPTMPOBAHHOM MOC/IEA0BATENIbHOCTU CTPOMTCA HEKOTOPA
CTPYKTypa. MME@HHO CyTb JaHHOIro MeTo/la U COCTOMUT B
NOCTPOEHMM TAaKOM CTPYKTYPbl, KOTOpPaA Ha3blBaeTCA NMpaMUa0

[lMpamMmaa (coptupylollee aepeBo, ABOMYHAA Ky4a) - ABOMYHOE
AEPEBO C YNOpsAA0YEHHbIMU NUCTbAMM (KOPEHDb AepeBa -

HaUMEHbLLWA MM HaMBONbLIMKN SNeMeHT). MupaMnay MOXKHO
npeAcTaBUTb B BUAE MaccmBa. [lepBblM 3N1EMEHT NUPAMMAb
ABNAETCA HAMMEHbLLUMM UM HAUOOBLLMM, YTO 3aBUCUT OT
COPTUPOBKM.



[pocenBaHUe - 3TO NOCTPOEHME HOBOM NUPAMUAbI MO cngp,yromeM
a/IrOpUTMY:

HOBbIM 3/IEMEHT NOMELLIAETCA B BEPLUMHY AEpeBa,

OH nepemellaeTca (‘npocemBaeTca’) no NyTU BHM3 HA OCHOBE
CpaBHEHUA C AOYEPHMMMU anemeHTamu. Cnyck 3aBepluaeTcs
ec/m pe3y/ibTaT CpaBHEHUA C JOYEPHMMU dIEMEHTAMMU
COOTBETCTBYET KJIH04Y COPTUPOBKM.

[NocnepoBaTe/IbHOCTb YMCeN X, X.+1,...,X. POpMMPYeT NUpamMuay,
Aana scex k=i, i+1,...,n/2 BbINO/HAIOTCS HepaBeHCTBa X, > X5, X
(MM x, < X, , X <X INEMEHTBI X,. U X, Ha3bIBa}OTCFI 670

2k> Tk 2k+ 1)
3J'IeMeHTa X]..

Maccus umncen 12 10 7 5 8 7 3 aBnaeTca nMpammaon. Takon Maccu
y/106HO M306parkaTb B BUAE AepeBa. [lepBbiM 3IN1EMEHT MACCMBaA,
3/IEMEHTbI KOTOPOro 06pasyoT coboM NMpamMmay, ABNSETCA

Han60/1bLUIMM (MU HAUMEHbLUMM). ECiM MaccuB npeacTaBiEH B
nMpamMmabl, TO MAacCMB JIEFKO OTCOPTMPOBATb.



As1i20pumm nupamudasibHoli copmuposKu. \

~Llar 1. lNpeobpa3oBaTb MaccuB B (12)
nMpamMmay (nepebupaem B LUK | 0 Q)

3/IEMEHTbl MaccuBa crnpasa Hanesou  |© O O ©
CTPOMM NUpPamMMAy CHM3Y BBEpPX) = =

~LUlar 2. Mcnonb3oBaTtb aJiIrOPUTM
COPTUPOBKM NHUpamMMapl

(2) (1) (s)
s| 9 () | |e] €8 (D |p| 2 @
ONONONO, ONONONOINIONONONC®,

310788712 108783712 8778531012

|67 6™ |l|o oo o

ONONONOINIONONONCOINIONONONOINIONONORC)

787381012 753781012 §37781012 357781012




Asnzopumm npeobpaszosaHuAa mMaccusa s nupaMﬂlay
(nocmpoeHue nupamuosl).

MycTtb gaH macems x[1],x[2],...,x[n].
Lar 1. YcTtaHaBmMBaem k=n/2.

Lar 2. MNepebupaem 3J'IeMeHTbI MaccuBa B LUMKAe cnpaBa Haneso A4 i=k, k-1,
Ecnv HepaBeHCTBa X, > X, .1 HE BbINOJIHAIOTCSA, TO NOBTOPSEM MNEPecT
X. C HAUBONbLWUM M3 I'IOTOMKOB IzlepeCTaHOBKM 3aBepLUAKTCA MNPy BbIMOJIHEH

HepaBeHCTB X > X X le+1



AJl2o0pumm CopmupoBsKU NUPAMUObI.

~PaccMOTpMM MacCcMB pa3MepPHOCTHU N,
KOTOpbIM NpeAcTaBAsSeT NUpaMuay
x[1],x[2],...,X[n](cM.pHC.A).

-war 1. [lepecTaBnsgem anemMeHTbl X[1] n
x[n] (c™m.puc.B).

-war 2. Onpegenaem n=n-1. 310
3KBMBAJIEHTHO TOMY, YTO B MacCMUBE U3
Ja/IbHEULLETO PACCMOTPEHMSA
MCKII0MAEeTCAa 31eMeHT x[n].

(12)
(19) ()
ORORONO

121075873

(2)
(10) (7)
ONONONO

ST %812



LLlar 3. Paccmatpuaem macems x[1],x[2],...,x[n-1], \
KOTOPbIM NONYy4YaeTCs M3 UCXOAHOI0 3a CYET UCKIOYEHUSA
nocaeaHero asemeHTa. JlaHHbIM MaccMB M3-3a
NepecTaHOBKU 3/IEMEHTOB YiKe He SIBNAETCS NMMPaMM/ION.

Ho TakoM mMaccuB Nnerko npeobpasoBaTtb B NUPaMmUAy.

JTO AOCTUraeTCA NOBTOPEHUEM NepeCcTaHOBKM 3HAYEHMUA
anieMeHTa 13 X[1] ¢ HaMbonbLWMM M3 NOTOMKOB. Takas
nepecTaHoOBKa NPoAo/IKaeTcAa 40 TeX Nnop, noka 31eMeHT

n3 x[1] He oKaxeTcAa Ha MecTe 3s1eMeHTa X[i] ¥ Npu 3ToM
OyAayT BbINOJHATLCA HepaBeHcTBa X[i] > x[2i], x[i] >

x[2i+1]. TeM camMbIM onpeaenaeTcs HOBOE MecCT (10)
3Ha4YeHusA nepsoro anemeHTta u3s X[1](cm.puc.C) ) )

ONONONO,

108753712

llar 4. IloBTOpsieM marm 2, 3, 4 §o Tex nop, IoOkKa He
nonyumnM n=1. [IpoOmMBBOJBHEN MAaCCHB MOXHO Inpeobtpas
nupamuny (cm.pmc. D, E, F, G, H).



BbICTYyMNaeT nMu CORTMPOBKa 1 npocenmBaHne 3/1IEMEHTOB CBOAATCA nNoCcpeacTBo
AHa/I0rMYHbIM AENCTBMAM C NMPaMULOM M3 N-1 SNeMeHTa.

I'IOCTgoeHme nmgwmap,lﬂé ge ﬁgpglgﬁgrs,‘g_#a';ngocemBaHme" 3/1IEMEHTOB PeasIn3yloTCA C NOMOLLbIO peréyppcmm. 5\33
#include <iostream>
#include <conio.h>
#include <stdlib.h>
#include <time.h>
#define n 100
using namespace Std;
//npouenypa obMeHa ABYX 3/IEMEHTOB
void Exchange (int i, int j, int *x)
{
int tmp;
tmp = x[i];
x[i] = x[j];
x[j] = tmp;
}
/ /"TipocenBaHMe"” 31eMeHTOoB
void Sifting (int left, int right, int *x){
intq, p, h;
q=2*left+1;
p=q+1;
if (q <= right){
if (p <= right && x[p] > x[q])
q=p;
if (x[left] < x[q]){
Exchange (left, q, x);
Sifting(q, right, x);
3
3




/ /TlocTpoeHne npamuapl
void Build_Pyramid (int k, int r, int *x){
Sifting(k,r,x);
if (k> 0)
Build_Pyramid(k-1,r,x);
}
/ /CopTMpoOBKa NupamMmapl
void Sort_Piramid (int k, int *x){
Exchange (0,k,Xx);
Sifting(0,k-1,x);
if (k>1)
Sort_Piramid(k-1,x);
}
/ /0OnucaHme dyHKUMM 6MHAPHOM NUPaMUIAbHOM COPTUPOBKM
void Binary_Pyramidal_Sort (int k,int *x){
Build_Pyramid(k/2+1,k-1,x);
Sort_Piramid(k-1,x);
}

void main()

{

int x[n], j;

srand( (unsigned)time( NULL ) );
for(j=0;j<n;j++) x[jl=rand() % 10;

cout<<"Sozdan massiiv \n“;




for(j=0;j<n;j++) {if ( (j+1) % 10 ==0) cout<<endl;
cout<<x[j]<<""; }

cout<<"\n";

Binary_Pyramidal_Sort (n,x);
cout<<"Otsortirovannyi massiiv \n";
for(j=0;j<n;j++)

{if ((j+1) % 10 ==0) cout<<endl;
cout<<x[j]<<""; }
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TeopeTnyeckoe BpeMs paboTbl 3TOro ajiropMTMa MOXHO OLEHUTb, YYUTb
4YTO NMpaMMasibHas COPTUPOBKA aHa/IOrMYHA NOCTPOEHUIO NMPAMMUAbI

MEeTOAO0M NpocemBaHMA (NMPU 3TOM HE YYMTbIBAETCA HaYva/iIbHOE NOCTPOEH
nupamuapl). NMosatoMy Bpemsa paboTbl aAropuTtMa NMpammaaZibHouM COpTUP
6e3 yyeTta BpeMeHM NoCTpoeHUa nupammabl oyaet onpenenatbca no pop
T1(n)=0(n*log n).

MocTpoeHne nupamMmuabl 3aHMMaeT T2(n)=0(n) onepauun 3a c4eT TOro, YTO
peasibHOe BpeMs BbINOJIHEHUA PYHKLMKU NOCTPOEHUA 3aBUCUT OT BbICOTHI Y
CO34aHHOM YacTH NUpaMMAabl.

Torpa obuee BpeMAa COPTUPOBKM (C Y4€TOM NOCTPOEHMA NUpaMuabl) byaet
pasHo: T(n)=T1(n)+T2(n)=0(n)+0(n*log n)=0(n-log n).

MupaMuaanbHaA COpTMPOBKA He UCMOJ/Ib3yeT A0MNOJHUTEIbHOM NaMATH.,

MeTop He ABNAETCA YCTOMUYMBBLIM: MO XoAy paboTbl MacCcMB TaK
“nepeTpAxMBaeTCca”, YTO UCXOAHbIM NOPALAOK 3/1IEMEHTOB MOXKET NU3MEHUTLCA
c/ly4YamHbIM o6pa3oM. lNMosegeHMne HeeCcTeCTBEeHHO: YacTU4YHas

ynopAA04YeHHOCTb MacCHMBa HUKAK He yuyuTbiBaeTcA. JlaHHaAa COpTUPOBKA Ha
NOYTU OTCOPTUPOBAHHBLIX MAacCUBaAX paboTaeT TaK)Ke A0/ro, BbiMrpblll ee
noJsiy4daeTcs TOJIbKO Ha 60/1biMX nN.



CoptupoBkKa LLlenna 6b11a Ha3BaHa B YeCTb ee
nsoobpetatens - JoHanbga Lenna, Kotopbii
ony6aukoBasn 3ToT anropmMt™m B 1959 rogy. O6was naes
COPTMPOBKM LLlenna cocTomT B CpaBHEHMM HA Ha4vasIbHbIX

CTagnAax COpTMPOBKU MNMap 3H eHMl\/Ji achnoJjio Hb
MeTOH 1 HPRAROKSBIIIAT ORATRARM Jhae BRIITOM ,

M (4
HBHH%‘E%OB%ME ﬁoés'ﬂoégg?%bﬁlcﬁmi io F%ECTIa‘Bi;ﬂ!TbE ;ﬁ%&mgo MecTy .

9d O e kyMBRDeFEL MeRO xavdienue TeORICRAeTCST TeM, U
nap OObIYHO T e6g/eT OO0JIbLLIOLO KOZIMYeCcTBa

CABNRQEMAICE MERHEEhL TREsHEARSGSRT Ha HYXHB

Me c.I.g)CG,D,H UX 3}'IeMeHTOB).




- O6Lada cxema Metoaa:.

- LWar 1. MNpoucxoamnt ynopagoyumBaHue
3/IeMEHTOB N/2 nap (x,,X /2+i) ana 1<i<n/2.

- LWar 2. YnopaaoumMBaloTca 3/1eMeHTbI B n/4
rpynnax U3 YeTbipex 3/IEMEHTOB
(X, X_[4+1,X [2+i,X; /4+1) ansa 1<i<n/4.

- War 3. YnopAaaouMBaloTCA 3/IEMEHTDI YKe B
n/4 rpynnax 13 BOCbMW 3/1€EMEHTOB U T.4. Ha
nocsieHeM LWare ynopAago4umBaroTCA
3/1eMEHTbI Cpa3y BO BCEM MacCMBe
x1,x2,...,xn. Ha KaxaoMm Lare ans
ynopAAoYMBaHUA 3/IEMEHTOB B rpynnax
MCNONIb3yeTCA MeTo4 COPTUPOBKU BCTaBKaMM.




e  QOOOOO®OOO e

#include <time.h>

A oloYoYololTIolofo M =
___________________________________ g namespace std;
1010101010 1010 JORR T o mininecoue
AN {
0O mm,
""""""""""""""""""" [i] = x[j];
POEEREOOO Hi-m

e QOO OO DD D@ st s o ey e

hy=2 | TTTTTTTTTmTommmomssmsmssmssmommsses {

_@_’n@_@_@_g_@_@_@ }rc‘)tr ?F\ i=’ 31;/2 ;h>0;h=h/2)
{oJolofolololeo o RSy e iyt
_____________________________________________ T (X111 > x[J+
TTW@@QQQQQQQ e o0
T 0000000O® lumm
irrletl:cgl((](’l.lf\;signed)time( NULL ) );

Sozdan massiiv for(j=0;j<k;j++) x[j]=rand() % 10;
cout<<"\nSozdan massiiv \n";
166070962385 for(j=0;j<k;j++) {if ( (j) % 10 ==0) cout<<endl;
: : . cout<<x[j]<<""; }
Otsortirovannyl massiiv cout<<"\n";
Shell_Sort (k, x);
00156667389 cout<<"\nOtsortirovannyi massiiv \n";

for(j=0;j<k;j++)

{if ((j) % 10 ==0) cout<<endl;
cout<<x[jl<<""; }

getch();
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M%oa 6bICTpgl4 co TI/H)OBI-{M 6bl1 BiepBble gnmcaH Y.A.P. Xoa}:POM
B 1962 rogy. bbiIcmpasd copmupoBKa - 3TO obLiee Ha3BaHMe pAaa
a/ITOPMTMOB, KOTOpble OTPaXkaloT pas/iIM4Hble NoAX0oAbl K
NOJIY4EHMIO KPUTUYHOIO NapaMeTpa, BAMAIOLLErO Ha
NPOM3BOANTE/IBHOCTb METOAA.

H_PM obLem TpaCCMOTpeHMM anroEMTMa ObICTPOM coBTMEOBKM,
OTMETMM, YTO 3TOT METO/ OCHOBbIBAETCA Ha Noc1e10BaTe/IbHOM
aszesIeHnn CopTu g/emoro Habopa AaHHbIX HA OJIOKU MeHbLUEero
%3Me a TaKMM 0OPA30M, YTO MEXAY 3HAYEeHUA MlPa3Hb JIOKOB
ecrneymBaeTca oTHoWeHMe ynopaAo4eHHOCTU (414 J1i000M napbl
JIOKOB BL€ 3HAYEeHUA OAHOr0 U3 ITUX BJIOKOB HE NpeBbIWAOT
3Ha4YeHUU Apyroro 0J10Ka).

OnopHbIM (sec?/yuumg 3/1eMeHMOM Ha3blBaeTCA HEKOTORbIM
3ge EHT cviBa, KOTOPbIU Bbl MPaeTCﬂ on ep,eneHHbg

0 ga30M. TOYKM 3ngMFI KOBBGK OCTM anl opruTMa BblOO
OMNOPHOro 3neMeHTa bespasnleH. C TOYKMN 3peHMA NOBbILIEHUA
3(PPEKTUBHOCTH aJITOPUTMA BblOMPATbCA AO/BKHA MeamaHa, HO
6€3 10M0JIHUTE/IbHbIX CBEAEHUM O COPTUPYEMbIX JaHHbIX ee
0ObIYHO HEBO3MOXHO MONY4YUTb. HEOOXOAMMO BbIOMPATb,,
NOCTOAHHQ OAMH U TOT KE NIEMEHT (Hanpumep, CPEAHUN WA,
NOC/IeAHUM MO MOJIOXKEHUIO) UK BbIOMPATb S/IEMEHT CO CJIyYaMHO
BbIOPAHHbIM MHAEKCOM.




[MycTb gaH mMaccme X[n] pa3sMepHOCTH n.

LLlar 1. BbibupaeTca onopHbIM 31EMEHT MacCcUBa.

Lar 2. MaccmB pa3bmBaeTca Ha ABa - J1IE€BbIU U MpaBbIU -
OTHOCMTEJIbHO OMOPHOro 3/1eMeHTa. PeopraHnm3yem MacCMB TakKMM
00pa30M, YTOObI BCE d/IEMEHTbI, MEHbLUME ONOPHOr0 3/IEMEHTA,
OKa3a/IMCb CJIeBA OT HEro, a BCE 3JIEMEHTbl, 00/ibLIME OMOPHOro -
crnpasa OT Hero.

LIJ6ar 3. |éﬂéanee NoBTOpPAETCA wWar 2 4018 Ka)X40ro 13 AByxX BHOBb
006pa30BaHHbIX MACCMBOB. KaxbIW pa3 Npy NOBTOPEHMU
npeobpa3oBaHMA ovepegHaa YaCcTb MaccMBa pa3bMBaeTCA Ha ABa
MEeHbLWKWX U T. A., NOKA He MOoJIy4YUTCA MACCMB M3 ABYX 3JIEMEHTOB
(cM. puc. Ha criegyowem cnange)

bbiCcTpas COpTMpOBKa CTasla NOMNy/IAPHOU NpPEXKAE BCEr0 NOTOMY,
YTO €e HeTPYAHO peann3oBaTb, OHa xogo 0 é)a OTaeT Ha
a3/IMYHbIX BUJAX BXOAHbIX AaHHbIX M BO MHOIMX CJly4asdx TpedyeT
€HbLLEe 3aTpaT peCcypcoB MO CPaBHEHMIO C APYrMMKU METOAAMM
COPTMPOBKM.

Bbi6epem B KQYECTBE OMOPHOro 3JIEMEHT, PACroJIOKEHHbIM Ha
CpeaHeWU No3numM.




HanpaeeHue HanpaeieHue
—>

//0OnucaHue pyHKUMM COPTUPOBKU Xoapa

— o]0, void Hoar_Sort (int k, int *x){
s G0 © Quick_Sort (0, k-1, X);

._)(_.mzi_)(_. void Quick_Short(int left, int right, int *x){
| inti, j, m, h;
2 mpoxoa i |@ Q@ ®|®l @ '| = left;
| = = j =right;
---------- m = x[(i+j+1)/2];

d
3 npoxoz @ @ ©) @ ® ‘ O, @J‘ 3vr{nle (x[i] < m) i++;

. while (x[j] > m) j--;
--------------------------------------------- if (i <=j){

@ @ OOOLO®® Q @ Exchange(i,j,x);

i++;

I

} while(i <= j);

if (left < j)

- Quick_ Sort (left, j, x);
Sozdan massiiv if (i < right)

Quick_Sort (i, right, x);

52 63153915

//npoueanypa obMeHa ABYX 3/IEMEHTOB
void Exchange (int i, int j, int *x){

Otsortirovannyi massiiv int tmp;
mp = x[i];
11233555609 x[i] = x[i];

x[j] = tmp;




3 DEKTUBHOCTb BLICTPOU COPTUPOBKU B 3HAYMTEIbHOM CTeneHSI onpeaen
NpaBM1J/IbHOCTbIO BblIOOPa OMOPHbLIX (BeAYLWMX) d/1IeMEHTOB Npr1 hoOpMUPOBaA
6710K0B. B xyalem cnyyae TpygoeMKOCTb MeTOAa MMEET Ty e CI0XKHOCTb
M Ny3blpbKOBaA COPTUPOBKA, TO ecTb nopagka O(n2). MNpu onTMManbHOM Bb
BeAYLUMX DNEMEHTOB, KOrja pa3sZesieHue Kaxaoro 6/10Kka NpomMcxoauT Ha
paBHble NO pa3Mepy 4YacTu, TPYAOEMKOCTb a/irOpPMTMa COBMaZaeT C
6bICTPOAENCTBUEM Hanbonee 3(PEKTUBHBIX CNOCOO0OB COPTUPOBKM, TO ECTh
nopaaka O(n log n). B cpeaHem cnyyae KOMYeCTBO onepaumi, BbiNQAHAEM
laﬂFO[;MTMOM 6bICTPOM COPTUPOBKM, onpeaensaeTcs BbipaxeHmem T(n) = O(1.
ogn

boicTpaa copTMpoBKa ABnAeTcA Hambonee 3PEeKTUBHbIM a/IrTOPUTMOM U3 BCE
M3BECTHbIX METO/I0B COPTMPOBKM, HO BCE YCOBEPLIEHCTBOBAHHbIE METO/bI
MMEIT OMH 0BLIMM HEZJOCTATOK - HEBLICOKYIO CKOPOCTb PaboTbl NpM MajibIX
3HaYeHMAxX n.

PekypcrBHasa peanmnsauma 6bICTPOM COPTUPOBKM NO3BOAET YCTPaHUTb 3TOT
HeJoCTaToOK NMyTeM BK/OYEHMA NPAMOro MeToJa COPTUPOBKU AJ19 YacTeM

MACCMBa C HEGO/IbLLUMM KOJIMYECTBOM 3/IEMEHTOB. AHAJIM3 BblYMCIUTEIbHOM
C/IOHOCTM TaKMX arOPMTMOB MOKa3blBaeT, YTO €C/IM NOAMAcCMB UMEET
I MEHEE 3/IEMEHTOB, TO LIE/IECO06PA3HO UCMOJIb30BaTh NMPAMON METO
(COPTMPOBKY MPOCTbIMU BCTABKaMM).



CopTMpOBKa C/IMAHUEM

OH HeMmaHoM roay. OH sBAeTCA OJHUM U3 CaMbIX
bICTPbIX COCO60B COPTMPOBKM.

- CauaHue - 310 06 beAMHEHME ABYX MK bosee .
yNnopAZ04EHHbIX MaCCMBOB B OJMH YNOPAA0OYEHHbIN.

- COPTMDOBKa C/IMAHMEM ABJIAETCS OZJHUM M3 CAMbIX MPOCTbIX
aNFOpUTMOB COPTUPOBKM (Cpeau GbICTPbIX aJIrOPUTMOB).

> OC86€HHOCTb}O 3TOro aJiropmtTMa ABJIA€TCA TO, 4YTO OH
a00TaeT C BHEMGH%aMM MacCCuBa I EMMXLIJ,GCTBGHHO
ocsieaoBartesibHO, bjlarogapAa 4emy MMeHHO 3TOT aJIFTOPUTM
NUCNoJ1b3yeTCA rnpu COEITwl)/IO I{EP CNCTtemMax C pa3/iMd4HbIMA
e MM (H
)

~  AJrOpUTM CO TZE(%%% CJIMAHUEM ObiN M306$)eTeH }KOHOM

annapatHbIMM OFpaHu 9 anpumep, npu CoOpTUPOBKEe
JAHHbIX Ha XECTKOM JMCKE).

> KgOMe TOoro, COTP%MPOBK JMAHNEM ABNAETCA a}'II'ORMTMOM,
KOTOPbIKU MOXKET OblTb 3 €KTUBHO MCI0J/1b30BaH AJ14
EO 'Ic': BOBKM TaKMUX CTPYKTYP AaHHbIX, KaK CBA3aHHbIE
NMUCKMU.



\

/laHHbIM aNropMTM NPUMEHSIETCA TorAa, Korja ectb
BO3MOXHOCTb UCMOJIb30BaTb A1 XpPaHEHMUA
NPOMEXYTOYHbIX pe3y/IbTaToOB NaMATb, CPaBHMMYIO C
pa3MepomM ucxogHoro Mmaccmaa. OH NOCTPOEH Ha MPUHL
"pa3genamn n sBnacteymn”. CHavasa 3aZa4a pa3bmBaeTcs H
HEeCKOJ/IbKO Nno/3ajay MeHbLLEero pasmepa. 3aTemM 3Tu
3a/la4M peLlarTCcAa C NOMOLbIO PEKYPCUMBHOIO Bbi30Ba WUJI
HenocpeACTBEHHO, €C/IM UX pa3Mep AOCTAaTOYHO MaJl.
[lanee nx peweHna KOMOMHUPYIOTCA, U NOJIyHaeTCA
pELLEHNE MCXOAHOM 3a4a4M.

Mpoueaypa CiMsaHMS TpebyeT 1Ba OTCOPTUPOBAHHbIX
MaccMBa. 3aMETUM, YTO MACCUB U3 OJIHOrO d/IEMEHTA NO
onpeAeneHuto ABAAETCA OTCOPTUPOBAHHbBIM.



AJl2opummMm copmupoBsKU C/IUSHUEM \

~LLar 1. Pa3onTtb nmetowmecs
3/1IEMEHTbl MaCCMBa Ha napbl U
OCYLLEeCTBUTb C/ZIMAHME IJIEMEHTOB
KayKJ0W napbl, NOJy4YMB
OTCOPTMPOBAHHbIE LENOYKU AJIUHbI
2 (Kpome, ObITb MOXKET, O4HOro
3/1IeMeHTa, A4 KOTOPOro He
HaL/10Cb Napbl).

~Llar 2. Pa36uTtb nMetroLmecs
OTCOPTUPOBAHHbIE LEMOYKM Ha
napbl, U OCYLLECTBMUTb CIMAHME
LLenoYeK Karkomu napbl.

~LUar 3. Ecam ymcno
OTCOPTUPOBAHHbIX Leno4veK 60/iblie
eAUHULbI, NEPENTH K wary 2.

1=1

T @@Q@@@@

1=2

ssilfoYofoloYololololo
#yloYoYololofolololo

(Bech MaccHB) |




//0nncaHme GyHKUMM COPTUPOBKU CIIUAHUEM
void Merging_Sort (int n, int *x){
inti, j, k, t, s, Fin1, Fin2;
int* tmp = new int[n];
k=1;
while (k < n){
t =0;
s =0;
while (t+k < n){
Fin1 = t+k;
Fin2 = (t+2*k < n ? t+2*k : n);
i=t
j = Fint;
for (;i<Fin1 && j < Fin2 ; s++){
if (x[i] < x[3D {

tmp[s] = x[i];
1++;
3
else {
tmp[s] = x[jl;
J*
}
3

Sozdan massiiv

3946864218
Otsortirovannyi massiiv

1234460628289

for (; i < Fint1; i++, s++)
tmp[s] = x[i];
for (; j < Fin2; j++, s++)
tmp[s] = x[j];
t = Fin2;
}
k *— 2.
for(s—O S < t; s++)
x[s] = tmp[s];

delete(tmp);



|

HepocTaToK anropMTMa 3ak/1l04aeTca B TOM, YTO OH TpebyeT J10MNOJIHUTEN

NamsATb pa3Mepom rnopsaaka N (419 XpaHEeHMA BCNOMOraTe/IbHOro MaccuB

Kpome Toro, oH He rapaHTMpyeT COXpaHeHMe NMopsaKa 3/1EMEHTOB C
OAMHAKOBbIMM 3HaYeHUAMU. HO ero BpeMeHHaa CNoXHOCTb Bcerja
nponopuymoHasibHa O(n log n).

CpasHeHue as20pummos sBHympeHHel
COpPMUPOBKU

Bbille 6b1710 pacCMOTPEHO A0CTAaTOYHO 60/1bLLOE KOJIMYECTBO a/IFOPUTMOB
BHYTPEHHEN COPTUPOBKU. BO3HMKaeT BONpoc: 3a4em Toraa Hy>KHO Takoe
pa3HoOb6pa3une asiropuTMOB COPTUPOBOK, ECIM €CTb BO3MOXKHOCTb pas U
HaBCeraa onpeaentb airopUTM C HaUAy4dLWMM NnokasatesieM 3heKTMBHOCTH
OCTaBMTb «MPABO Ha *M3Hb>»> UCKAOUYMTENbHO 32 HUM? OTBET NPOCT: B peasibH
3a/la4ax MMETCA orpaHMUYEHUS, onNpeaeNiiemble KaK JIOrMKOM 3aa4uu, Tak U
CBOMCTBaMM KOHKPETHOM BbIYMCAUTENBHOM CPE/ibl, KOTOPbIE MOTYT
CYLECTBEHHO BAMATb HA 3DPEKTUBHOCTb AAHHOM KOHKPETHOM peanmn3almm
anropmtma. MoatoMy BbI6Op TOFO M/IM MHOIO aNroOpUTMa BCerga OCTaeTcs
pa3paboTYMKOM MPOrpaMmMHOro obecneyeHums.



~ TeopeTnyecKkme BPEMEHHbIE U NMPOCTPAHCTBEHHbIE CﬂO)KHOCTM\paCCMOTp
METO/I0B COPTUPOBKM

Meton XapakTepucTuKu
COPTHUPOBKH T . T .4 T .
Llenna o(n®) O(N"%) O(n)
[My3bIpbKOBas om?) O(n)
BricTpas om?) O(n*log n)
Causinue O(n*log n)




Tabauua no3BosseT caenaTb paj, BbIBOOB.

1. Ha He6onblMX Habopax AaHHbIX LeecoobpasHee UCMNoJib30BaTh COPTU
BKJIIOYEHUEM, T.K. M3 BCEX METOA0B, UMEKLLMX OYEHb NPOCTYIO MPOrpamMm
peanusaumio, 3TOT Ha NMPaKTMKe OKa3blBAae€TCA CaMbIM ObICTPbIM M IPU
pa3MepHoCTAX MeHblue ~3000 gaéT BnosiHE NpUemMaeMyto Ana 60bIIMHCTB
C/ly4aeB CKOPOCTb paboThl. Eule ogHO npenMyLecTBo 3Toro Metoaa
3aK/II04aEeTCA B TOM, YTO OH UCMNOJIb3YET MOJIHYIO MU YaCTHUYHYIO
YyNopsA04E€HHOCTb BXOAHbIX AaHHbIX M Ha YNOpAAOYEHHbIX AaHHbIX paboTaeT
ObICTpee, a Ha NpaKTUKe AaHHble, KaK NpaBu/Io, YKe UMEIOT XOTS Obl
YaCTMYHbIM NOPSAAOK.

2. ANropmT™ ny3bipbKOBOM COPTMPOBKM, MPUYEM B TOM €ro MoandmKaumu,
KOTopas He MCNOo/b3yeT YaCTUYHbIM NOPSAOK AAHHbIX MCXOAHOro MaccMBa, X0
M YaCTO MCMNOJIb3yeTCsA, HO MMEET MNJI0XME NOoKasaTeNu Jaxke cpeam NpocThbIX
METO/Z0B C KBaJpaTUYHOM CJIOXKHOCTbIO.

3. CopTupoBKa LLlenna okasbiBaeTCA ULLb KPAaCMBbIM TEOPETUYECKUM METO
MOTOMY YTO Ha NPaKTMKE UCMOJIb30BaTb €ro HeLe/1IecoobpasHO: OH CJIOXKEH
peasi3auum, HO He JIaeT TAaKOM CKOPOCTM, KaKylo JIaloT CPABHUMbIE C HU
CJIO}KHOCTM MPOrPaMMHOM peasim3almm METObI.

4. Npn copTUPOBKE 60J1IbLLUIMX MaCCUBOB UCXOAHbIX AAHHbIX Jy4lle
MCNO/Ib30BaTb ObICTPYHO COPTUPOBKY.



| g
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5. Ecam ke pobaBnaetca TpeboBaHUE rapaHTUPOBaTb npmeMne\Aoe BpeEM
paboTbl MeToa (ObICTpaa COPTUPOBKA B XYALIEM Cayvae MMEET C0KHOCT
nponopuroHanbHyto 0O(n?), XoTAa BEPOATHOCTb TaKOro C/iy4yas o4eHb Mana)
HaZ0 NPUMEHATb MO0 ApeBECHY0 COPTUPOBKY, IMGO COPTUPOBKY. CAUSAHU
Kak BUMAHO 13 TabsmL, COpTUPOBKA CAMSAHUEM paboTaeT ObiCTpee, HO Caes
MOMHUTb, YTO OHA TPEOBYET AOMNOJIHUTENbHYIO NAaMATb pa3MepPoM NopAAKa n.

6. B Tex xe cnyyasax, Korja eCTb BO3MOYKHOCTb MCMO/Ib30BaTb JJOMNOJ/IHUTE
NamsATb Pa3MEPOM MopsAKa N, MMEET CMbICJ1 BOCMO/1b30BaTbCS COPTMPOBK
pacnpefeneHmeM.



= 3agaHue

~  /laH LUenoYMcaeHHbIM MacCcmB. BbiNoSHUTL NPOBEPKY
YHMKaJIbHOCTU /IEMEHTOB. Ya/MTb M3 MacCUBa
MOBTOPHbIE BXOXAEHMA YMCes, NpeaBapUTesIbHO
OTCOPTUPOBAB AAHHbIE.




BHELIHSA COPTMPOBKA - 3TO COPTUPOBKA AAHHbIX, K
PACroJ/IOXKEHbl Ha BHELLIHMX YCTPOMCTBAX U HE BME
B ONEPATUBHYIO N&



1.

2.

BHelIHMEe COPTHUPOBKM IIPMMEHSIIOTCS K HOAaHHBIM,
KOTOPHE XPaHSITCSI BO BHEUHEMN I[1aMsiTH.

[Ipy BHIOJIHEHMM TaKMX COPTHUPOBOK TpebyeTcs
paboTaTe C HOAHHEMM, PACIOJIOXEHHEMM HAa
BHEIUIHMX YCTPOMCTBAaX IIOCJIeNOBATEJIEHOI'O
mocTyna.

st GanioB, pPaCHOJIOXKEHHEIX Ha TaKMUxX
YCTPOMCTBAaX B KaxXIOsl MOMEHT BpPEeMeHMr
OOCTYIEeH TOJIbLKO OOMH KOMIIOHEHT
IIOCJIENOBATEJILHOCTM HOAHHEIX, YTO SBJISETCS
CYIleCTBEHHLM OI'PAHMYEHMEM 10 CPaBHEHUIO C
COPTHMPOBKOM MAaCCHMBOB, I'le BcCergma OOCTYIEeH
KaXIOsl SJIEMEeHT.
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/laHHble, XpaHAWMECs Ha BHELWHUX YCTPOMCTBAX, MMEKT 60
06bEM, YTO HE MO3BOJIAET MX LIEJIMKOM MNEPEMeCcTMTb B OMepar
namATb, OTCOPTUPOBaTb C MCMONb30BaHMEM OJHOIO W3 airop
BHYTPEHHEN COPTUPOBKM, @ 3aTEM BEPHYTb MX HA BHELLHEE YCTPOUC

B aToM c/iy4ae ocylecTBaianoCch 6bl MUHMMAa/IbHOE KOJIMYECTBO MPO
yepe3 ¢dauma, TO ecTb Obl10 6bl OAHOKpaTHOE YTeHue M OAHOKP
3anNMCb AaHHbIX.

OZlHaKO Ha MpaKTUKe MPUXOAMTCA OCYLLECTB/IATL YTeHWe, 0OpaboT
3aMMCb JiaHHbIX B aun Mo 6/10Kam, pasMep KOTOPbIX 33aBUCKT
ornepauMoOHHOM CUCTEMbI M MMEIOLLErocd o6bemMa onepaTtMBHOU Mam
YTO NMPUBOAUT K YBEJIMYEHMIO YMC/IA NPOXOA0B Yepe3 amn U 3aMeTH
CHUYKEHMIO CKOPOCTM COPTMPOBKM.

K Hanbosnee U3BECTHbIM a/IFOPUTMAM BHELLHUX COPTUPOBOK OTHOCATCSA:
COPTUPOBKU CIMAHUNEM:
[IPOCTOE CIUSHUE
€CTeCTBEeHHOE CJIMSTHUE
y/lydlleHHble COPTUPOBKM:
MHorodpasHass COpTHMPOBKA

KackagHasi COPTMPOBKA



OCHOEHEIIE oOmnpenejyiIieHusa

g g OPSAJ0YEHHbIM OTPE3OK) - 3TO
BaTeJ/IbHOCTb 3/IEMEHTOB, KOTOpas ynopAago4yeHa
OTCOpTMpOBaHa) Mo KJo4y.

/M2 CepUM - KOJMUECTBO S/IEMEHTOB B Cephyi
3biBaeTcA. Cepus, , COCTOALIAA 13 OJHOTO /IeMeHTa,
ynopanoueHa scer Aa. focnedtan cepha MOXeT MMeTb

MeHbLuyro GEM OCTaanbIe ce %)av't\p
AKCUMANbHOE KONHYEeCTBO ce 11 B banie Bce
3JIEMEHTbI HE ynopaao4YeHbl). MMHMMAIbHOE KOIMYEeCTBO
cepun oAHa (BCe 3/IEMEHTbI YropAA0YeHbl).

CavaHue - 3To npouece o6bep,|4HeHMﬂ ABYX (M 6onee)
XI‘IOpFl JOYEHHbIX CEPUN B Hyoynopﬂ AOYEHHYI0

ocieoBaTe/IbHOCTb NPU NOMOWUIM LMKMYECKoro Bblbopa
3/1IEMEHTOB A0CTYMHbIX p,aHHbM MOMeHT

PacnpeaeneHue - 3170 npouecc pasgeneHus ynQpaaoveHHbix
CEPUM Ha JIBa M HECKOJIbKO BCMOMOTaTe/IbHbIX anna.



dasa - 370 4ENCTBMA NO OHOKPATHOM o6pa60T|<ie BCEM
nocsieoBaTesibHOCTU 3/IEMEHTOB.

/1ByxcasHan copTMpOBKa - 3TO COPTUPOBKA, B KOTOPOM
OTAe/IbHO peanusyeTcsa Ase dasbl: pacnpeaeneHue u
C/IMSIHME.

OpHoda3Has COpTMPOBKA - 3TO COPTUPOBKA, B KOTOPOWU
06bemHeHbI a3bl pacnpeaeneHns U CIUSHUSA B OJHY

ABYyxXnyTeBbIM C/IMAHMEM HA3bIBAETCA COPTUPOBKA, B
KOTOPOW AaHHble pacnpeaenAlnTCa Ha Ba BCMOMOraTe/!
danna.

MHoronyTeBbIM CIMAHMEM HA3bIBAETCA COPTMPOBKA,
KOTOpOM AaHHble pacnpeaenstoTcs Ha N (N > 2)
BCrioMorarte/ibHbIX dan/oB.
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I@ a cepum pacnpeaenaoTca Ha ABa MM 60/ee BCcroMoraTte/ibHbIX da
il gﬂi pededn néoy hoo EpBasd cepma 3an1cbiBaeTcA B
nengM BCroMoraTe ibHbIM dal/i, BTopas - BO BTOPOM M TaK Aasiee A0 MOC/

B EHoro darna.

3aTeM OnATb 3anMCb CEPUM HA4YMHAETCA B NEPBbIM BCMOMOraTe /bHblA (anl.
pacnpejeneHus BCeEX CEPMM, OHM 06beaMHAIOTCA B 6oaee AJIMHHbIE

yrnopsAJoYeHHble OTPE3KM, TO €CTb M3 KaXKJ0ro BCrnomorartesibHoro dawuia 6
Mo OJJHOM CEPUM, KOTOPbIE C/IMBAIOTCS.

Ecan B KakoM-TO hasie cepms 3aKaHYMBAETCS, TO NEPEXOA K cieaytoLllien
He oCyLlecTBAeTCA. B 3aBMCMMOCTH OT BUJa COPTUPOBKKU CCHOPMMPOBaHH
6onee A/IMHHaA ynopsAAoYeHHasa cepums 3anmcblBaeTcs JIM60 B MCXOAHbIN
60 B OAMUH M3 BCMOMOraTeibHbIX han/ioB.

Mocne Toro Kak BCce Cepum U3 BCeX BCNoMoraTe ibHbIX hanioB 06beamHe
HOBbIE CEpUM, NMOTOM ONATb HAYMHAETCA MX pacnpeaeseHune. M Tak [0 Tex
NoKa BCe JlaHHble He B6YyAyT OTCOPTUPOBAHbI.

OCHOBHble XxapakmepucmuKu cCOpmuUpOBKU C/AUSHUEM:
- KOJMYeCcTBO da3 B peanmBaumm COPTUPOBKH;

° KOJIMYECTBO BCIIOMOT'QTEeJILHHX (aminoB, Ha KOTOPS
pacHnpeneisioTCss Cepun.
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ANropuTM COPTMPOBKM MPOCTbIM CIMAHMA ABNAETCA MPOCTEMULLMM aNrOPUTMOM BHELL

‘COPTNPOBREH FOETEIKRC EMPIAHPRERA

B AaHHOM anropuTMe AJiMHa cepyi UKCUPYETCA Ha KaxKJoM Luare.

B cxoaHoM darnie Bce cepmm UMET ANMHY 1,
nocJie NepBoro wara oHa paBHa 2,
nocae BTOporo - 4,
nocne TpeTbero - 8,
nocne k-ro wara - 2Kk.

ANropmyTM COPTUMPOBKM MPOCTbIM C/IMSHUEM
LLlar 1. UcxopHbiv damn f pasbuBaeTcs Ha ABa BcnomorartesibHbix damna f1 m f2.
LLlar 2. BcnomoratenbHble damnbl f1 1 f2 civBatotcs B dhamn f, npm aToM
OIMHOYHbIE 3/IEMEHTbI 06Pa3YIOT YNOPAA0YEHHbIE MNapbl.

LLlar 3. MonyyeHHbin damn f BHOBb 06pabaThiBaeTCs, KaK YKa3aHo B wwarax 1 u 2
3TOM YNopAAOYEHHbIE NMapbl NEPEXOAAT B yNOPAA0YEHHbIE YETBEPKM.

LLlar 4. MosTopss warun, ciMBaem YeTBEPKM B BOCbMEPKM U T.A., KaX/bI1 P
yABamBas AJIMHY CIUTbIX NOC/Ie0BaTENIbHOCTEN A0 TEX NOP, NOoKa He
LIeJIMKOM Becb an.



Mocne BbINONHEHUA i NPOXOA0B NoJlyYaem ABa panna, CoOCTOALMX U3
Cepur A/InHbI 2.

OKOHYaHMe npouecca NPoOUCXOAUT NPU BbINOJIHEHMU YCNOBUSA 2.N.
CnepoBaTte/ibHO, NPOLLECC COPTUPOBKM MPOCTbIM C/IMSHUEM TPEBYET
nopsaaka O(log n) npoxoAoB NO JaHHbIM.

[IpU3HaKaMM KOHL@ COPTUPOBKM MPOCTbIM CIMAHUEM ABNAIOTCS
cleayolme ycaoBus:

IJIMHA CepMM He MeHblleé KOJIMYeCTBa 3JIEMEeHTOB B danue
(onpegnensiercss nocie Gass CAUSHUS) ;

KOJIMYECTBO cepuMm paBHO 1 (ompegensiercss Ha dase causzHAU

npu omHobaBsHOM COPTHMPOBKE BTOPOM IIO CUYETy
BCIIOMOT'aTeJIBHEM baniy nocie pacnpenesieHusi CepuM OCTaJICH

[IyCTHIM .
UcxopHbit bamn F 573284 1
pacnpegesieHue cinaHune

1 npoxop, F1 5381 F5723481
F2 724

2 npoxoA F1 5748 F 2357148
F2 231

3 npoxoA F1 2357 F 1234578

F2 148



//OnNncaHmue Cl)yHI{LIMM COPTUPOBKU NMPOCTbIM CZIMAHNEM
void Simple_Merging_Sort (char *name)
{

int a1, a2, k, i, j, kol, tmp;

FILE *f, *f1, *f2;

kol = 0;

if ( (f = fopen(name,"r")) == NULL )

cout<<"\nMcxoaHbIN barl HE MOXKET BbiTb NPOYUTAH...";
else //ecnn dann oTKpbIT

{

while ( !feof(f) ) //noka He KoHel darna
{
fscanf(f,"%d",&a1);
kol++; //KonnyectBo anemeHToB B damne f
}
fclose(f);
}/ /else
k=1; //c4éTUmnK
while ( k < kol )
{
f = fopen(name,"r");
f1 = fopen("smsort_1","w");
f2 = fopen("smsort_2","w");
if ( !feof(f) ) fscanf(f,"%d",&atl);




while ( !feof(f) ) //noka He KoHeL, danna

{
for (i=0; 1<k && !feof(f) ; i++)
{
fprintf(f1,"%d ",a1);
fscanf(f,"%d",&a1);
3
for (j =0;j <k && !feof(f) ; j++)
{
fprintf(f2,"%d ",a1);
fscanf(f,"%d",&a1);
3
} //while ( !feof(f) )
fclose(f2);
fclose(f1);
fclose(f);

f = fopen(name,"W");
f1 = fopen("smsort_1","r");
f2 = fopen("smsort_2","r");
if (!feof(f1) ) fscanf(f1,"%d",&a1);
if ( !feof(f2) ) fscanf(f2,"%d",&a2);




- while( !feof(f1) && !feof(f2) )

= if (a1l <a2)

~ {

. fprintf(f,"%d ",a1);
- fscanf(f1,"%d",&a1);
- 1++;

e }

. else

- {

. fprintf(f,"%d ",a2);
- fscanf(f2,"%d",&a2);
- j++;
- 3

| é /le]}?f(zs<k&&:|<k&& / /'feof (f1)

while ( i < k && |!feof (£

{
fprintf(£,"%d ",al) ;
fscanf (f1,"%d",&al) ;
i++;

}

fprintf(£,"%d ",a2);
fscanf (£2,"%d", &a2) ;
j++;

}

} //while ( !'feof (fl) &&
//'feof (£2) )



while ( !feof(f1) )

{
fprintf(f,"%d “,a1);
fscanf(f1,"%d",&a1);
}
while ( !feof(f2) )
{

fprintf(f,"%d ",a2);
fscanf(f2,"%d",&a2);

fclose(f2);
fclose(f1);
fclose(f);
K *=2; //yaBOoUTb
3
remove('smsort_1");//ypanntb
remove(“smsort_2");

}
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YyMOpPSa04YEHHOCTb COPTMPYEMbIX AAHHbIX HE AaeT
HMKAKOro NpenMylLLLecTBa. ITO OO bACHAETCA TEM,
Ha KaXXJOM NpoXoJe CAMBAOTCA CEPUM
(PUKCMPOBAHHOU AJIMHbI.

[P eCTECTBEHHOM C/IMAHUMU AJIMHA CEPUM HE
OrpaHMYMBAETCS, a ONpeaeNAeTCs KOJIMYECTBOM
3JIEMEHTOB B YK€ YNOpsA0YEHHbIX
NoAnoc/ieloBaTENbHOCTAX, BblAENSEMbIX Ha KaxKA0
NpoxoJe.

CopTMpOBKa, Npu KOTOPOM BCErga CMBaloTCa ABE
CaMbl€ J/IMHHbIE M3 BO3MOXHbIX

nocse0BaTe/IbHOCTEN, ABJIAETCA €CTECTBEHHDI
cnmaHmeM. B faHHOM copTUMpOBKe 06beAMHAID
CepMMU MaKCUMMaJIbHOM AJIMHbI.



AﬂeopumM copmupoBsKU ecmecimseHHbIM C/'IUFIH&GM

- LWWar 1. UcxoaHbin dpamn f pa3dbmBaeTca Ha ABa BCrioMoraTesibHbIX da
n f2. PacnpeeneHme npoMcxoamT cneayolmMm obpa3om:

- rnooYepeaHO CHMTLIBAKOTCA 3aMMCH 8, UCXOAHOM  Moc/iejoBaTe/lb
(HeynopaA04eHHOM) TaKMM 06Pa3oM, '4TO eC/IM 3HauYeHUA KIloYen
COCeAHMX 3anuMcen YA0oBNEeTBOPAIOT yciosmio f(a a)f(a+1), T0 OHK
3anmMcbIBalOTCA B NEPBbIM BCNOMOraTte/ibHbiM hann f1.

- Kak TonbKo BcTpevatotcs f(a)>f(a.+1), To 3anncn a+1  Konmp
BO BTOPOM BCrioMoratesbHbin camnn f2. I'Ipou,ep,ypa nosTopaeTca Ao
nop, noka Bce 3anmncu MCXo4HOU Noce0BaTe/IbHOCTU He 6yayT
pacrnpefeneHbl No damnam.

~ Lar 2.BcnomoratenbHble dannbl f1 1 f2 chmatotca B dbamn f,npu 3
cepum 06pasyloT YNops04YEeHHbIE NOC/e10BaTE/IbHOCTM.

- Lar 3. Mony4eHHbiM damnn f BHOBb 06pabaTbiBaeTCA, Kak YKa3aHO B
n2.

- Lar 4. MNoBTOpAA Waru, caMBaemM ynopsijoveHHble cepum 10
He byaeT ynopAazo4veH u,enMKOM BeCb hau.



[p13HaKaMM KOHLLA COPTUPOBKM €CTECTBEHHbIM C/IMAHUEM FIBJ]FI}OTAH cneayto
YCJIOBUS:

KOJIMYECTBO cepMM paBHO 1 (onpeaenseTcsa Ha dase CMsaHMA).

npu oHO(a3HOM COPTMPOBKE BTOPOMU MO CHETY BCMOMOraTesibHbIM haisl Noc
pacnpeaeneHusa cepum oCTancsa NnycTbiM.

EcTtecTBeHHOE C/MAHME, Y KOTOPOro nocae dasbl pacnpejeneHns KOMYEeCcTBo
cepuii BO BCMOMOraTe/IbHbIX dariax oT/iM4aeTcs Apyr oT Apyra He 6051ee Yem
eAMHWLY, Ha3biBaeTCA c6aNaHCMPOBAHHbIM C/IMSHUEM, B MPOTMBHOM C/lyYae -
Hecba1aHCUpoBaHHoe C/IUSHUE.

chodubzuduumf 23177891 -l 6923118

Pacnpedeamue C:uumue
f] 23171469 118 f2378917123469118
1 mpoxoxa
_______________ R A . N
ﬂ 2378917118 f1223346789917118
2 mpoxoJg |
_____________ 21234690 L
f] 1223346789917 f1122334678991718
3 npoxox .
' f2: 118

CuMmBON «anocrpodp» obosHauwaeT mHNpmMBHaAK KOHIA cCep



/ /OnucaHne @yHKUMM COPTUPOBKMN ecTeCcTBEHHbBIM
/ [ cnaaHnem

void Natural_Merging_Sort (char *name)
{
int s1, s2, a1, a2, mark;
FILE *f, *f1, *f2;
s1=s2=1;
while (s1>0&& s2>0)
{
mark = 1;
s1 =0;
s2 =0;
f = fopen(name,’r");
f1 = fopen("nmsort_1","w");
f2 = fopen("nmsort_2","w");
fscanf(f,"%d",&a1);




if (!feof(f) ) { fprintf(f1,"%d ",a1); }
if ( !feof(f) ) fscanf(f,"%d",&a2);
while ( !feof(f) )
{
if (a2 <al)
{ switch (mark)
{
case 1:{fprintf(f1," “); mark = 2; s1++; break;}
case 2:{fprintf(f2," “); mark = 1; s2++; break;}
}// switch
}/ /while ( !feof(f) )

if (mark ==1)
{ fprintf(f1,"%d ",a2); s1++; }
else { fprintf(f2,"%d ",a2); s2++;}

al =az2;
fscanf(f,"%d",&a2);
Y/ /while (s1>0&&s2>0)




1f (s2>0&& mark==2)
{ fprintf(f2,™);}
if (s1>0&& mark==1)
{ fprintf(f1,™);}

fclose(f2);
fclose(f1);
fclose(f);

cout << endl;
Print_File(name);
Print_File("nmsort_1");
Print_File("nmsort_2");
cout << endl;

f = fopen(name,"w");

f1 = fopen("nmsort_1","r");

f2 = fopen("nmsort_2","r");

if ( !feof(f1) ) fscanf(f1,"%d",&a1);
if ( !feof(f2) ) fscanf(f2,"%d",&a2);




bool file1, file2;
while ( !feof(f1) && !feof(f2) )
{
file1 = file2 = false;
while ( !file1 && !file2 )
{
if (a1 <=a2)
{
fprintf(f,"%d ",a1);
file1 = End_Range(f1);
fscanf(f1,"%d",&a1);
3

else

{
fprintf(f,"%d ",a2);
file2 = End_Range(f2);
fscanf(f2,"%d",&a2);

3
} //while ( !feof(f1) && !feof(f2) )




while ( !file1)

{
fprintf(f,"%d ",a1);
file1 = End_Range(f1);
fscanf(f1,"%d",&a1);

3

while ( !file2 )

{
fprintf(f,"%d ",a2);
file2 = End_Range(f2);
fscanf(f2,"%d",&a2);

3
}/ /while ( !feof(f1) && !feof(f2) )

file1 = file2 = false;

while ( !file1 && !feof(f1) )
{
fprintf(f,"%d ",a1);
file1 = End_Range(f1);
fscanf(f1,"%d",&a1);
3




while ( !file2 && !feof(f2) )
{
fprintf(f,"%d ",a2);
file2 = End_Range(f2);
fscanf(f2,"%d",&a2);
3
fclose(f2);
fclose(f1);
fclose(f);
3
remove("'nmsort_1");
remove("nmsort_2");
3
/ /onpeaeneHue KoHua 6,10Ka
bool End_Range (FILE * f)
{
int tmp;
tmp = fgetc(f);
tmp = fgetc(f);
if (tmp !="\") fseek(f,-2,1);
else fseek(f,1,1);
return tmp =="\"? true : false;




BbiBOAbI. |

Ymcno YTeHmMn mnu nepesanmcen dpamaos Npu
MCMOJIb30BaHUM METO/Ja ECTECTBEHHOIO CJIMSH
OyZET He XyXKe, YeM Npu NpUMEHEeHUN MeToAa
MPOCTOro C/IMAHMSA, a B CPEAHEM - AaxKe JyHLle.

Ho B 3TOM MeToJe YyBEMYUBAETCSA YMCIIO0
CPAaBHEHMM 3a CYET TEX, KOTOPble TpebyoTCcA A
PACMO3HABAHUA KOHLIOB CEPUM.

[TOMMMO 3TOro, MaKCMMaJIbHbIM pa3mep

BCMOMOraTe/IbHbIX (pamni0B MOXKET ObITb 6/1M30K
pa3mepy ucxoaHoro damna, T.K. AJIMHa CEpUM
MOMET 6bITb NMPOM3BOJIbHOM.



\

g(ée DOBKM MPUMEHZIOTCA K AAHHbIM
TCA BO BHELLUHEWN MAMSATM.
BHELLHME COPTMPOBKM NPUMEHSAIOTCA, €C/IN 06b

COPTUPYEMBIX AaHHbIX NPEBOCXOAUT AOMNYCTUMO
mecTo B O3YV.

BHeLLHME COPTMPOBKM, MO CPABHEHMIO C
BHYTPEHHUMM, XapaKTEPU3YIOTCHA NPOMIPbILLEM
BPEMEHM 3a CYET 06paLLEHSA K BHELLHUM
HOCUTENIAM.

K Hanbonee U3BECTHbIM aJIfOPUTMAM BHELLHMX
COPTMPOBOK OTHOCSITCA:

OCOPTUPOBKM CIMAHUMEM (NPOCTOE CAUAHUE U
eCTeCTBEHHOE C/IMAHKE);

O yydleHHble COPTUPOBKU (MHOrodasHa
COpPTMPOBKa M KacKagHaA COpPTUPOBKA).



ANropuTMbI BHELLIHMX COPTMPOBOK omvkqamc
peasimM3aumm Ymciaom das 1 nyTen.

[lpocToe camnsAHue ABNAETCS 04HOU M3
COPTMPOBOK Ha OCHOBE C/INAHMA, B KOTOPOU
AJIMHA cepuM PUKCHMpPYETCA Ha |<a}|<p,0M Liare.

EcTecTBeHHOE CanaHME ABNAETCA COPTUPOBKOM
NP1 KOTOPOM BCerja CNMBatoTCA [iBE Camble
NJIMHHbIE U3 BO3MOXHbIX CEPUM.

Yrcno YTeHMn nam nepesanmcen dansios Npu
MCMNOJIb30BaHMM METO/A ECTECTBEHHOIO C/IMSAHMU
OyeT He XyxKe, YeM NMpU MPUMEHEHMMN METOAA
MPOCTOro C/IMAHUSA, A B CPEAHEM - AaXKe NyYLlE.
OfHaKo B JaHHOM METO/E YBE/IMYMBAETCA HUC
CPaBHEHWM 3a CHET pacno3HaBaHMA KOHLIOB
cepum.




3a/laHUA

/laH No/HbIM NepeYeHb BCEX CTPaH, KOTOPbIM BK/IKOYAET B
ceb61: Ha3BaHWE, KOHTUHEHT, CTOAMLY, NJoWaab,
YMCIEHHOCTb HaceneHus. YKasaTb CBEAEHMA O
rocyapcTBax 3aZaHHOro KOHTMHEHTA B NMopsiAKe
BO3paCTaHWUS YMC/IEHHOCTU HaceNleHus. Mcnonb3oBaTb
ABYXnyTeBoe ogHoda3Hoe NpOCTOE C/IMAHUE.

AaHbl cBeAeHMA 0 XMMUYECKUX BeLLeCTBaX, KOTopble
BKJIlOMaeT B CebA: Knacc BelwecTsa, Ha3BaHWe BELLEeCTBa,
MOJIEKYJIApHaA Macca BellecTBa. YNopAaao4umTb Mo
BO3pacTaHUIO MOJIEKYIAAPHBIX MAcC BCe BellecTBa
YKa3aHHOro Knacca. Mcnonb3oBatb ABYXNyTeBOE
AAByX(a3Hoe ecTecTBeHHOe cbaNaHCMPOBAHHOE C/IMAHME.

B cdarne xpaHMTCA nocneaoBaTe/IbHOCTb PYCCKUX COB.
Ynopagoumtb ee B anidhaBUTHOM nopsgke. Mcnoab3oBaTb
BHELLHIOK COPTUPOBKY. Y4YeCTb, YTO NOPALOK KOAOB OYKB
PYCCKOro asijpaBUTa He COOTBETCTBYET NOpPAAKY OYKB B
andasure.



