ANTOPUTMbI COPTUPOBKMN MACCUBOB.
OcHOBHbI@ anropuTMbl BHYTPeHHUX COPTUPOBOK

CopTUpOBKaA BEIOOPOM

COpTUPOBKA «IIY3HPEK»

CopTMpOBKa BCTaBKOU

I[lopaspsanHada COPTUPOBKA

BErvHapHas oupaMuialJibHas COPTUPOBKA

CopTHpoBka MeTonmoM llejuia

BricTpasa copTUpOBKa Xoapa

CopTHUpPOBKA CJIIMAHMEM

BHelwwHue COPTUPOBKW

CopTHUpPOBKA NPOCTEIM CJIMSAHUEM

COpTUPOBKA €CTECTBEHHEM CJIUSHUEM




CopTnpoBKa ABNAETCA OAHOWN U3 GYHAAMEHTA/IbHbIX aNTOPUTMUYECKNX 3a4aM
nporpamMmmmnpoBaHua. PelneHunto npobsiem, cBA3aHHbIX C COPTUPOBKOM, MOCBALLEHO
MHOXEeCTBO Hay4HbIX UCCNeA0BaHNI, pa3paboTaHO MHOXECTBO a/IFOPUTMOB.

B ob6uiem cnydae COpTUPOBKY caeayeT MOHMMaTb KaK MpoLecc neperpynnmpoBKMy,
3a/JaHHOrO0 MHOXeCTBa 06BEKTOB B onpeaeneHHoM nopsaake. CopTMpPOBKa NPUMEHSETCH
BO BCcex 6e3 NCKNYeHnsa obnacTax NporpammmpoBaHus, byab To 6a3bl JaHHbIX UK
MaTemaTUyecKme Nporpammsl.

A7120pUMMOM COPMUPOBKU HO3bIBAEMCA Aa120pUMM 0718 YopA00YEeHUS
HEeKomopo20 MHoxcecmaa asemeHmos. ObbIYHO 100 A120PUMMOM
COPMUPOBKU NMOOPA3yMesaom aa20pUMmm yrnopadoyusaHUs MHOXecmaa
3/1eMeHMo8 Mo 803pPACMAHUI UAu ybbIBAHUIO.

B cnydyae Haln4vmna anemeHToBs C O4MHaKOBbIMU 3HAYEHNAMMU, B ynopﬂ,u,oquHoi/i
nocnenoBaTeNbHOCTU OHW PacnosiaraloTCcA paAaom 4Apyr 3a Apyrom B nrobom nopAagke.
OpgHako nHorga 6biBaeT Nnone3Ho COXpPaHATb HepBOHaqaﬂbeIVI nopAAOK 3N1eMEHTOB C
OANHAKOBbIMU 3HAYEHNAMMU.

B anropntmax COpTUPOBKM JINLLb YacTb AaHHbIX MCNONb3YETCA B KAYECTBE K/HYA
COPTUPOBKU. K/1H04OM COpMUpPOBKU Ha3blBAETCS aTPUBYT (MM HECKONbKO aTpMbyToB), No
3HAYEHWIO KOTOPOTOo onpeaensieTcs NOPAAOK aneMeHToB. Takum obpasom, npu
HanMcaHUM aNIfOPUTMOB COPTUPOBOK MaCCMBOB C/eAYET YY4ECTb, YTO KAKOY NONHOCTbIO
WM YaCTUYHO COBMNAAaEeT C AaHHbIMM.



[MTpaKTUYECKU KaXKAbIA a/ITOPUTM COPTUPOBKN MOKHO
pa3buTb Ha 3 yacTu:

cCpaBHeHUe, onpeaensiollee ynopaaoyeHHOCTb napbl
3/1IEMEHTOB;

NnepecTtaHOBKY, MEHAIOLYI MecTaMu Napy 3/1IeMeHTOB;

COBCTBEHHO COPTUPYIOWMNIA ANITOPUTM, KOTOPbIN
OCYLLLeCTBNSIET CPaBHEHUE U NEPECTaHOBKY 3/1EMEHTOB A0 TeX
nop, NOKa BCE 3N1E€MEHTbl MHOXeCTBa He byayT
YNOpPAA0YEHDI.

ANrOpUTMbI COPTUPOBKU MMEIOT BobLLIOE NPaKTUYeCcKoe
npumeHeHmne. X MOXKHO BCTPETUTb TaMm, Fae peyb naet ob
0b6paboTke n xpaHeHUn bonblnMx 06 BEMOB MHPOPMaLUN.
HekoTopble 3aaa4yn 06paboTKM AaHHbIX PELIAOTCA NPOLLE,
€C/IN AaHHble 3apaHee ynopAaaoumnTb.



Hu ogHa apyras nRobaema He NopoAmaa TAKOro KOMYECTBa Pa3HOObpa3HeMLLNX
peweHunin, Kak 3agalibblitab cslih QPMI N B &0 PIMPLBK drropntma
COPTUPOBKM Ha JaHHbIN MOMEHT He cylecTsyeT. OgHaKo, UMea NpUban3nTeNbHble
XapaKTepPUCTUKMN BXOAHbIX AaHHbIX, MOXHO nogobpaTb meTos, paboTatoLmii
onTUManbHbiM 06pa3om. [11a 3Toro HeobxoAMMO 3HaTb NapameTpbl, MO KOTOPbIM ByaeT
NPON3BOAUTLCA OLLEHKa arOPUTMOB.

Bpems copmupo8KU — OCHOBHOW NapamMeTp, XapaKTepusyoLnii bbictpoaencrame
anropuTma.

[Tamamb — OANH U3 NAPAMETPOB, KOTOPbIN XapaKTepU3yeTca TeM, YTO pPAd aATOPUTMOB
COPTUPOBKU TPEDBYIOT BblAENEHUS AOMNONHUTENIbHOM NAaMATU NOoA BPEMEHHOE XPaHeHue
AaHHbIX. MpK oUeHKe NCNoNb3yeMOon NaMATU He ByAeT yYnTbiBaTbCA MECTO, KOTOpPOE
3aHMMAET UCXOAHbI MAacCUB AaHHbIX U HE3aBUCALLME OT BXOAHOM NocaeaoBaTe/IbHOCTH
3aTpaTbl, HANPUMEpP, Ha XPaHEHMEe Koda NPorpammsil.

Yemoliyueocmes — 3TO nNapameTp, KOTOPbIN OTBEYAET 3a TO, YTO COPTUPOBKA HE MEHSAET
B3aMMHOIO PAacrnoNOXKEHMA PABHbIX 3/IEMEHTOB.

EcmecmeeHHOCM®b nosedeHusa — NapamMmeTp, KOTOPbIM YKa3biBaeT Ha 3PPEKTUBHOCTb
meToga npu ob6paboTKe yKe OTCOPTUPOBAHHbLIX, NI YaCTUYHO OTCOPTUPOBAHHbIX
AaHHbIX. AnropuTm BeaeT cebs ecTeCTBEHHO, €C/IM YYUTLIBAET 3TY XapPaKTEPUCTUKY
BXOAHOM NOC/ea0BaTeNbHOCTU U paboTaeT nyuylle.



Knaccudukauma anroputTmoB COPTUPOBOK

* Bce pa3Hoobpasue n MHOroobpasue anropuTMoB COPTUPOBOK
MOXHO KnaccndunLumpoBaTb Mo Pa3nMYHbIM MPU3HAKaM, Hanpumep,

 no ycroiumsocty,

J no noseaeHuio,

[ no ncnonb3oBaHUIO onepauuii cpaBHEHUS,
J no notpebHOCTM B AONO/NIHUTENBHOMN NAMATH,

1 no noTpebHOCTM B 3HAHUSAX O CTPYKTYpPE AaHHbIX, BbIXOAALLMX 33
PaMKK onepaLum cpaBHEHUS, U APYrUe.

* PaccmoTpum KnaccudpumKaumio anroputMoB COPTUPOBKU MO chepe
NPUMeHeHuA. B faHHOM c/ly4ae OCHOBHBbIE TUMbl YNOPSAA04YMBaAHUA
nenaTca cnegyrowmm obpasom:

v BHYymMpeHHAsA copmuposKa
v BHewHsAs copmuposKa



* BHYMPEHHAA cCOpmupoB8Kad — 3TO a/ITOPUTM COPTUPOBKMN,
KOTOPbIM B Npouecce ynopaaovynmBaHuUa AaHHbIX

TOJIbKO (03Y)
KomMnbloTepa.

* T.e. onepaTMBHOM NAMATU AOCTAaTOYHO A1A MOMELLEHUSA B
Hee COPTUPYEMOro MaccmMBa AaHHbIX C MPOU3BOJ/IbHbIM
NOCTYNOM K n1t0b6on AayerKke n cobCTBEHHO /151 BbINOJHEHUA
anropuTma.

* BHYTpPEeHHAA COPTUPOBKA NPUMEHAETCA BO BCEX C/yYasX,
33 UCK/ItOYEHUEM OAHOMNPOXOAHOMO CYUTbIBAHUA AaHHbIX U
OZHOMPOXOAHOM 3aMNUCU OTCOPTUPOBAHHbIX AaHHbIX. B
3aBMCMMOCTM OT KOHKPETHOro aAropnutma m ero
peannsaummn gaHHble MOTYT COPTUPOBATLCA B TOWN XKe
obnactn namaTtn, AMbo Ncnosnb3oBaTb AOMNONHUTENbHYIO
onepaTMBHYIO NamATb.



* BHeWwHAA copmupoB8Kad — 3TO a/IFOPUTM COPTUPOBKMN,
KOTOPbIM NMPU NpoBeAEeHUN YNOPAAOUYNBAHUA AAHHbIX

, HAaNpumep, *KecTkme
NNCKM.

* BHewmHsa copTMpOBKa pa3paboTaHa Ana obpaboTKu
H6ONbLLUMX CMNCKOB AaHHbIX, KOTOPble HE MOMeLLatoTCcA B
onepaTMBHYIO NamaTb. ObpalleHme K pa3IndyHbIM
HOCUTENAM HaK/1a4biBAae€T HEKOTOPbIE AOMO/IHUTE/IbHbIE
OrpaHUYEeHUA Ha AAaHHbIN ANITOPUTM: AOCTYN K HOCUTEIO
OCyLLecTBAAETCA nocieaoBaTe/ibHbiM 06pa3om, TO eCcTb B
Ka*KAblh MOMEHT BPEMEHU MOXKHO CYMTATb UM 3anncaTb
TO/IbKO 3/1IEMEHT, CNeAyIIOWMNIN 33 TEKYLLMM; 0bbem
AaHHbIX He no3BoaAeT Um pasmectuTbca B O3Y.



* BHYTpEeHHAA COPTUPOBKa ABNAeTcsa ba3zoBoun Ans
NtoOOro anropntTma BHELHEN COPTUPOBKU —
OTAENbHbIe YaCTU MACCMBA AAHHbIX COPTUPYIOTCA
B onNepaTUBHOM NAaMATU U C MOMOLLLbIO
CrneunanbHOro aJIrdPUTMa cUuenaatoTca B OAUH
MACCUB, YNOPAA0YEHHbIN NO KAKOYY.

 CnegyeTr OTMETUTb, YTO BHYTPEHHASA COPTUPOBKA
3HAYUTENIbHO 3PPEKTUBHEN BHELLIHEN, TaK KAK Ha
obpalweHne K onepaTMBHON NamMATH
3aTPaYMBaAETCA HAMHOIO MEeHbLUE BPEMEHU, YEM
K HOCUTENAM.



OcHOBHblI@ aArOPUTMBbI BHYTPEHHMX
COPTUPOBOK



CopTUpOBKa BEIOOPOM.
Sortimine valiku abil.

Tom Debby Mike Ron Ron
Tom Debby Mike Ron Ron Tom

Tom Debby Mike Ron Ron  Tom Mike



A[0]

All]

Al2]

Al3]

Al4]

75

35

>
75 |85
>

20 ‘50 40

20 |35 _75 50
>

20 |35 |40 ‘75 -
>

20 |35 |40 |50 |75

Valime 20 ja vahetame A[0]-ga

Valime 35 ja vahetame A[1]-ga

Valime 40 ja vahetame A[2]-ga

Valime 50 ja vahetame A[3]-ga

Valmis

Kokku n elementi. Teeme vahetamisest n-1 korda



void SelectionSort (<tlitip> A[ ], int n)
{ intv_Index; //koige vdiksema elemendi index
int i, 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]);



CopTUpOBKaA MEeTOIOM IIy3HpPbKAa.
Mulli meetodi sortimine.

Labimine O
[Mpoxog O
AO] A[l] A[2] A[3] A[4]

50 |20 |40 |75 |35 Vahetame 20 ja 50
20 |50 |40 |75 |35 Vahetame 50 ja 40
20 (40 |50 |75 |35 50 ja 75 oma kohtadel
20 (40 |50 |75 |35 Vahetame 35 ja 75

20 |40 |50 35! 75 koige suurem element.

LastExchangelndex = 3




Labimine 1

[Mpoxon 1

20 |40 |50 |35 [BIN  20ja 40 oma kohtadel

20 |40 |50 |35 |8 40 ja 50 oma kohtadel

20 |40 |50 |35 [BIN  Vahetame 50 ja 35

20 |40 BSF 50 koige suurem element.

LastExchangelndex =0




Labimine 2

[Mpoxoa 2
Labimine 3
[Mpoxog 3
20 35 40 50 75

20 ja 40 oma kohtadel

Vahetame 40 ja 35

LastExchangelndex = 2

20 ja 35 oma kohtadel

VALMIS

LastExchangelndex =0



void BubbleSort (<Tyyp> A[ ], int n)
{
int i1, j;
//viimase vahetamise elemendi index
int ViimaneIndex;
i=n-1;
while (1i>0)
{
for (j3=0; j<i; jJ++)
if (A[ J¥1 1 <A [ 3 1)
{
Vaheta (A[j], A[j+1]);
ViimaneIndex =j;
}

1= ViimaneIndex;



CopTpoOBKa BCTaBKOM.

75 on oma kohal

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

A

A[1]=35

Nihutamine paremale



void InsertionSort (<Tyyp> A[ ], int n)
{
int i1, j;
T temp;
for (i=1l; i<n; i++)
{
J=1;
temp=A[i];
while (jJ>0 && temp <A[j-1])
{
A[jl=A[3]-1];
J-=7
}
A[j]=temp;
}



"Mopa3paaHana cOpTUPOBKA'

MNopa3pagHas copTMpoBKa bblna n3obpeteHa B 1920-x rogax Kak NOOOYHbIN pe3ynbTaT
MCNOIb30BaHUA COPTUPYIOLLMX MaLUMH. Takas MmawmnHa obpabaTtbiBasna nepdoKapThl,
nmeswwme no 80 KONOHOK. Kaxkaasa KOIOHKA NpeacTaBaana oTaesibHbl CUMBO. B KO/TOHKe
6b110 12 No3nuniA, N B HUX ANA NpPeAcTaBAEHUA TOro UM MHOFO CMMBOJ1a NpobuBanuch
otBepctmA. Undpy ot 0 oo 9 Kogmposaam ogHMM OTBEPCTMEM B COOTBETCTBYIOLLLEN NO3NLUU
(ewe aBe NO3MUMKM B KOJIOHKE UCMONb30BaAN ANA KOAUPOBKKN OYKB).

3anycKas malluHy, onepaTop 3aknagbiBaa B ee NpUemMHOoe YyCTPOMCTBO CTOMNKY nepdoKapT m
3aZ,aBan HOMep KOMIOHKM Ha NepdoKapTax. MawmHa "'npocmaTtpmnBana’ 3Ty KONOHKY Ha
KapTax n no undposomy 3HauyeHuto 0, 1, ..., 9 B Hel pacnpeaensana ("coptuposana") KapTbl
Ha 10 cTonok.

HecKo/bKO KONIOHOK (pa3psaaoB) ¢ 3aKoAMPOBaHHbIMUM LUndpammn NpeacTaBiaim HaTypasibHoe
4yncno, T.e. Homep. YTobbl NONYYUTL CTOMKY KapT, yNOopsA0YEHHbIX MO HOMEpPam, onepaTop
nencTeoBasn Tak. BHayane oH pacnpeaensan KapTbl Ha 10 CTONOK NO 3HAYEHUIO MIaALLIEM
pa3psge. TN CTOMKM B NOPsAKE BO3pacTaHUA 3HAYEHUI B MAaLIemM paspsae OH CKIaabiBas
B OAHY M NOBTOPAN NPOLECC, HO CO CeAYIOWMM Pas3paaoMm, U T.4. [ToNy4nB CTONKK KaprT,
pacnpeaeneHHbIX No 3Ha4YEeHUAM B CTapLLUEM pa3psae, onepaTop CKAaabiBaa Ux No
BO3PACTaHMIO 3TUX 3HAYEHUIN N NOAYYAN TO, YTO HYXKHO.



3HayeHunA B pa3psagax HOMepoB 3aA4aHbl uppamm, NO3ITOMY NOPA3PALAHYIO COPTUPOBKY
ewle Ha3blBaloT umMdppoBoi. 3ameTnm, 4to UnPpbl oT 0 40 9 ynopaaoYeHbl NO
BO3pacCTaHUIO, NO3TOMY LUMdpPOBana COPTMPOBKA pacnosiaraet Ymcna B
NIeKCUKorpapmnyeckom nopsaake.

MNpumep.

BxoaHble AaHHblE

BbixogHble AaHHbIE

733877 323231777 721123
123 231 323721733777 877
OnuncaHne pelleHuUA.

MpuHUMN peweHna pa3bepem Ha KOHKpeTHOM npumepe. MycTb 3aaaHa
nocneaoBaTe/IbHOCTb TPEX3HAYHbIX HOMEPOB:

733 877 323 231 777 721 123

Pacnpegenum gaHHyo nocnenoBaTe/ibHOCTb MO MAaLwein umdpe Ha CTOMNKMU:
231 721

733 323 123

877 777



[lanee cnoXxnum nonyymslLMECA CTOMNKM B OAHY B NOpsiAKe BO3pacTaHUA nocneaHen undpbl.
231 721 733 323 123 877 777

Ha cnepytowem ware Homepa, KoTopble 06pabaTbiBatoTCA MMEHHO B 3TOM NOCAE€40BaTENbHOCTY,
pacnpeaensatoTca No BTOpon uudpe Ha cheayowme CTONKN.

721 323 123

231 733

877 777

3aTem 13 HUX TaKKe obpasyeTca ogHa Nnocieno0BaTe/IbHOCTb.
721 323 123 231 733 877 777

O6paTnM BHMMaHUeE, YTO Nepen, NOCNeAHUM LLIAarom BCE HOMepa C YMCNOM coTeH 7, bnaroaaps
npeablAyLWMM Waram, PacrnoioKeHbl 0AMH OTHOCUTENbHO APYroro no BO3pacTaHuIo.

Ha nocnegHem ware Homepa pacnpeaenstoTca no crapwen umdpe Ha CTOMNKMK:
123

231

323

721 733 777

877

1 0bpasyeTca OKOHYaTeIbHaA NOCNeA0BaTENbHOCTD:

123 231 323 721 733 777 877.



#include "stdafx.h"
#include <iostream>
using namespace std;
constint D =3;
constint 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, newlL, templ, i, nextl;

int _tmain(int argc, TCHAR* argv[]){

int k;

cout << "BBeauTe KONIMYECTBO 3/1IeMEeHTOB MmaccuBa n ";
cin >>n;
Data = new T[n];

PQNext = new int[n];



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

PQNext[k] =k + 1;
for(intr=0;r<D;r++)
Datalk][r] = 0;
}
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 PpyHKUNM NopaspagHON COPTUPOBKK
void SortD(int k){

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

}

i = first;

while (i = n){
templL = Datali][k];
nextl = PQNext[i];
PQNext[i] = n;
if ( PFirst[templL] ==n)

PFirst[templ] = i;

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

}

templ =0;

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

first = PFirst[templL];



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

/*onuncaHue pyHKUMMU BbIBOAA 31EMEHTOB B COOTBETCBUM CO CMUCKOM MHAEcOoB B Maccuee PQNext*/
void Done(){
inti=first;
while (i !=n ){
outDigs(i);
i = PQNext[i];
}
}



/*onucaHue GyHKUUM BbIBOAA 3N1eMEHTOB M3 MaccmBa Data, MHAEKC KOTOpPOro 3a/iaH ee
aprymeHTom*/
void outDigs(int i){
intj=0;
while ( Data[i][j]==0&& j<D)
j+
if(j==D)
cout << 0;
else
while (j<D)
cout << Data[i][j++];

cout << ;

}



BuHapHasi nupaMmupalbHasi COPTUPOBKA

[1aHHbIN meToa, COPTUPOBKU Bbin NpeanoxkeH IX.Yunbamcom n P.Y.
®nonpgom B 1964 roay. NupammaanbHasa COPTUPOBKA B HEKOTOPOM poae
ABnAeTcA moanPuKaumen Takoro Noaxoaa, Kak COpTMPOBKa Bbibopom, €
TEM IULLb OT/IMYMEM, YTO MUHUMANbHbBIN (MM MaKCUMabHbIN)
3/1EMEHT U3 HEOTCOPTUPOBAHHOM NOCNeA0BaTE/IbHOCTU BbibMpaeTcs 3a
MEHbLLEee KoIMYecTBo onepaunin. [1ns Takoro 6bicTporo Bbibopa 13 3Ton
HEOTCOPTMPOBAHHOW NOCNEA0BATENBHOCTU CTPOUTCA HEKOTOPAA
CTPYKTYpa. MMEHHO CyTb AQaHHOIo MmeTo4a U COCTOUT B MOCTPOEHNN
TAaKOW CTPYKTYPbI, KOTOPas Ha3blBAaE€TCA NMPaMUAON.

Mnpamnaa (coptTupytolee aepeso, ABOMYHAA Ky4a) — ABOUNYHOE AepPEBO
C YNOPAAOUYEHHbIMWN NUCTbAMM (KOPEHb AepeBa — HAMMEHbLIUA UNN
HanbonbLWM anemeHT). Mnpammnay MoXKHoO NpeacTaBUTb B BUAE
maccusa. MNepBblii aNEMEHT NUPAMUAbI ABNAECTCS HAUMEHbLIMM UK
HanboAbLUMM, YTO 3aBUCUT OT K/1K0UYA COPTUPOBKM.



[MpocenBaHMe — 3TO NOCTPOEHNE HOBOM NMpPaMUbl NO caeayoLemy
a/IrfopuUTMy:

HOBbI 3N1€MEHT NOMELLLaeTCA B BEPLUMHY AepeBa,
fanee oH nepemewaetca ("npocensaetca”) no NyTWU BHU3
Ha OCHOBE CpPaBHEHMUSA C A0YEPHUMMU anemeHTamu. Cnyck
3aBepLUaETCA, ecnn pe3ynbTaT CPABHEHUA C A0YEPHUMMU
3NeMeHTaMm COOTBETCTBYET K/1tOYY COPTUPOBKM.

NocneposaTenbHOCTb Yncen X, x+1,...,.x. popmupyeT nupamumay, ecav gna scex
k=i, i+1,...,n/2 BbINONHAIOTCA HEPABEHCTBA X, > Xy, X, > X: (MM X, < Xy, X, <
X5141)- DIEMEHTBI X,; U X,.,; HA3bIBALOTCA MOTOMKAMM 3/1EMEHTA X..

Maccus uncen 12 10 7 5 8 7 3 andaetca nupammaon. Takom maccus yaoObHO
n3obpaxKaTb B BUAE AepeBa. [epBbl 31eMeHT MAacCUBA, 3/IEMEHTbI KOTOPOTO
obpa3ytoT cobo nupamuay, ABASETCA HanbonbWKUM (MM HaMMeHbLM). Ecan
MaCCuUB NpeacTaBaeH B BUAe nupamuabl, TO MaCcCUB JIEFKO OTCOPTUPOBATb.



Asi20pumm nupamuoasbHOU copmuposKuU.

lllar 1. NMpeobpa3oBaTb maccmB B
nupammnay (nepebupaem B LUKNE
3/1eMeHTbl MacCMBa CrnpaBa Ha/1eBo U
CTPOUM NUPaMMAay CHMU3Y BBEPX)

e[llar 2. cnonb30BaTb a/ITOPUTM
COPTUPOBKU NUPamunabl

(2)
O ()
ONONONC,

310758712

ONOXONO,

757381012

F

(10)
O, (7

000

108753712

ONONONO),

753781012

D

ONONONO,

8775321012

§3778 1012

ONONONO,

(12)
(10) (7)
ONORONO

12 10 7587 3

S

®
® O

357781012




Aneopumm npeobpaszosaHus maccusa 8 nupamuoy
(mnocmpoeHue nupamuosi).

yCTb AaH maccus X[1],x[2],...,x[n].
ar 1. YctaHasnusaem k=n/2.

ar 2. NMNepebunpaem anemeHTbl MacCMBa B LUUKNE
cnpasa Haneso ang i=k,k-1,...,1. Echn HepaBeHcTBa
X > X5, X > X,.,1 HE BbINOJHAKOTCA, TO NOBTOPAEM
NnepecTaHoOBKM X. C HANBOIbLLMM N3 NOTOMKOB.
[lepecTaHOBKM 3aBepLUAOTCA NPU BbINOJHEHUM
HEPABEHCTB X, > X5, X: > Xyi, ;.



As120pUMM COPpMUPOBKU NMUPAMUOSbI.

*PaccmoTpMM MaCCUB Pa3MepPHOCTU N, ©
KOTOPbIN nNpeacTaBnaeT nMpammay NEO (7)
x[1],x[2],...,x[n](cm.puc.A). ONOXONO

e[llar 1. NepectaBnsem anemeHTbl X[1] n

x[n] (cm.punc.B). ()
O (7)
ONONONO),

3107 58712

e[llar 2. Onpepnensem n=n-1. 310
3KBMBAJZIEHTHO TOMY, YTO B MacCuBe U3
NaNbHelLero paccCMOTPEHUA NCKNOYaEeTCA
anemeHrT x[n].



e[llar 3. Paccmatpusaem maccus x[1],x[2],...,x[n-1], KOTOpPbII
NOJIy4aeTcsl U3 UCXOAHOTO 33 CYET UCKNOYEHUA NOCNeAHEero
anemeHTa. [lJaHHbIN MacCUB M3-3a NEPECTAaHOBKU 3/IEMEHTOB
Y)Ke He ABAseTcA Nnnpammaon. Ho Tako maccms Nerko
npeobpasosBaTtb B NMpPammnay. ITo 4OCTUTAETCSA MOBTOPEHUEM
NepecTaHOBKM 3Ha4YeHUA anemeHTa 13 x[1] c Hanbonbwmm u3
NOTOMKOB. TakaA nepecTtaHOBKa NPOAo/KaeTca A0 TeX Nop,
NOKa aniemeHT U3 X[1] He oKa)KeTcAa Ha mecTe anemeHTa X[i] n
npw 3TOM ByAyT BbINONHATLCA HepaBeHcTBa X[i] > x[2i], x[i] >
X[2i+1]. Tem cambim onpeaensieTcs HoBoe MecTo ANs
3HayeHums nepsoro anemeHTa u3 x[1](cm.puc.C). (10)

o €8 (D)
ONONONO

108753712

llar 4. IIoBTOpsieM marm 2, 3, 4 @mo Tex nop, IOKa He
nonyumnM n=1. [IpoMBBOJBHEN MAaCCMHB MOXHO INpeobpasoBaThk B
nupamuny (cm.pmc. D, E, F, G, H).



MNMocTpoeHmne Nnupamuabl, ee COpTUPOBKA M "'NpocenBaHme’ 3eMeHTOB peann3yroTca C MOMOLLbIO peKypcuun. basoi
PEKYPCUM NPU 3TOM BbICTYNaeT NMPamMnia U3 0AHOro 3/IeMEHTa, a COPTUPOBKA U NPOCEMBAHME 3/IEMEHTOB CBOAATCA
NocpeacTBOM AEKOMMO3MLUUN K aHANIOTUYHbIM JENCTBUAM C NMPamuaon us n-1 anemeHra.

#include <iostream>
#include <conio.h>
#include <stdlib.h>
#include <time.h>
#tdefine n 100
using namespace std;
//npouenypa obmeHa ABYX 3/1eMeHTOB
void Exchange (int i, int j, int *x)
{
int tmp;
tmp = x[i];
x[i] = x[jl;
x[j] = tmp;
}
//"MpocenBaHmne" anemeHToB
void Sifting (int left, int right, int *x){
intq, p, h;
g=2*left+1;
p=g+1;
if (g <= right){
if (p <=right && x[p] > x[q])
a=p;
if (x[left] < x[g]{
Exchange (left, g, x);
Sifting(q, right, x);
}
}
}



//MocTpoeHne nupamupi
void Build_Pyramid (int k, int r, int *x){
Sifting(k,r,x);
if (k> 0)
Build_Pyramid(k-1,r,x);
}
//CopTnpoBKa nnpammnabl
void Sort_Piramid (int k, int *x){
Exchange (0,k,x);
Sifting(0,k-1,x);
if (k>1)
Sort_Piramid(k-1,x);
}
//Onncanue GyHKUMN BUHAPHON NUPaMUAA/IbHON 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[j]=rand() % 10;
cout<<"Sozdan massiiv \n“;



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

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[jlc<""; }

}

Sozdan massiiv Sozdan massiiwv

Sozdan massiiv

9872730673

Otsortirovannyi massiiv
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TeopeTnueckoe Bpems paboTbl 3TOro aAropuTma MOXXHO OLLEHUTb, YYUTbIBAA, YTO
nMpamuganbHas COPTUPOBKA aHAZIOTMUYHA NOCTPOEHUIO NUPaMUAbl METOAOM
npocemMBaHuaA (NP 3TOM He Y4YMUTbIBAaeTCA Hauya/ibHOe NOCTpoeHue nupamuabl). Moatomy
BpemsA paboTbl aAnroputma NnupammnaanbHO COPTUPOBKK Be3 yueTa BpemeHu
nocTpoeHnAa nupamuabl byaet onpeaenatbca no popmyne T1(n)=0(n-log n).

MNocTpoeHne nupamuabl 3aHumaet T2(n)=0(n) onepauyunit 3a cyet TOro, 4YTO peanbHoe
BpemMsA BbiNo/IHEHMA GYHKLMU NOCTPOEHUA 3aBUCUT OT BbICOTbI YXKe CO34aHHOMN YacTn
nMpamuabl.

Toraa obuiee Bpema COPTUPOBKHU (C yueTOM NOCTpOeHUa nupamuabl) byaert paBHo:
T(n)=T1(n)+T2(n)=0(n)+0(n-log n)=0(n-log n).

MupamunganbHaa COPTUPOBKA HE UCNO/Ib3YET A0NONHUTE/IbHO NaMATH.

MeTop He ABAAETCA YCTOMUMBBLIM: NO Xoay paboTbl maccuB TakK "nepetpaxmusaerca’, uto
MCXOAHDbIN NOPAAOK 9/IEMEHTOB MOXET U3MEHUTbCA ClydailHbim obpasom. MNoBeageHune
HeecTecTBEHHO: YaCTUYHAA YNOPAAOYEHHOCTb MAacCUBA HUKAK He yuuTbiBaeTca. [laHHanA
COPTUPOBKA HAa NOUYTU OTCOPTUPOBAHHDbIX MaccuBax paboTaeTt TaK»e A0NT0, BbIUTPbIL ee
NOJly4aeTcs TO/IbKO Ha 6oabLuimx n.



* CopTuposka LLlenna 6bina Ha3BaHa B YecTb ee nsobpetarena — [loHanbaa LWenna,
KOTOpbI ony6anKoBan 3ToT anroputm B 1959 roay. Obuias naes copTMPOBKM
LLlenna cocTOUT B CpaBHEHMM HA HavyalbHbIX CTaAUAX COPTUPOBKMU Nap 3HaUYEHUN,
PACNONOXEHHbIX 4OCTAaTOYHO AaNEKO APYr OT Apyra B ynopajo4yMBaemom Habope
AaHHbIX. Takaa mognduKauma metoaa COPTUPOBKU NO3BOJIAET BbICTPO
nepecTas/ATb Aa/IEKME HeYyNnopsaa0YEHHbIe Napbl 3HAYEHUM (COPTUPOBKA TaKUX
nap obbl4HO TpebyeT 6ONbLIOrO KONMYECTBa NepecTaHOBOK, CIM UCMNOo/b3yeTca

MeTOH “HPEAHOREH NSHinenom JI. llensoM,

SIBJISIETCSI HEYCTOMYMBOM COPTHUPOBKOM II0 MECTy.
QddbexTMBHOCTE MeToma llesysa oOb6BsICHSIETCSTI TeM, 4YTO

CABMNI'aeMble J3JIEMEeHTEI 6HC'I'pO I10I1a0alT HaAa HYXHBIE
MecTa.




e ObLwaa cxema metoaa:

LLar 1. MpoucxoauT ynopsagovmBaHme snieMeHToB n/2 nap
(x.,x./2+i) pna 1<i<n/2.

LLlar 2. Ynopsago4umsaroTca aieMeHTbl B n/4 rpynnax u3
YeTblpex aN1eMeHTOB (X, X./4+i,X [/2+i,X;./4+i) ana 1<i<n/4.

LLar 3. Ynopsaao4mBatoTca a/ieMeHTbl y3Ke B n/4 rpynnax us
BOCbMW 3/1IeMeHTOB U T.A4. Ha nocneaHem Lware
ynopAag04mnmBatoTCA 3/1IeMeHTbl Cpa3y BO BCEM MacCCUBe
x1,x2,...,xn. Ha Ka*kaom ware anAa ynopaaoyumBaHuUA
3/1eMeHTOB B rpynnax UcnosibayeTca meTod COPTUPOBKMU
BCTaBKamMu.
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Sozdan massiiv

166070962835

Otsortirovannyi massiiv

0015666789

#include <iostream>
#include <conio.h>
#include <time.h>
#define k 10
using namespace std;
//npoueaypa o6meHa ABYX 3/1eMeHTOB
void Exchange (int i, int j, int *x)
{

int tmp;

tmp = x[i];

x[i] = x[jl;

x[j] = tmp;
}
//Onucanue pyHKunn coptuposku Lenna
void Shell_Sort (int n, int *x)
{

inth, i, j;

for(h=n/2;h>0;h=h/2)

for(i=0;i<n-h;i++)
for(j=i;j>=0;j=j-h)
if (x[j] > x[j+h])
Exchange (j, j+h, x);
elsej=0;

}
void main()
{
int x[k], j;
srand( (unsigned)time( NULL) );
for(j=0;j<k;j++) x[jl=rand() % 10;
cout<<"\nSozdan massiiv \n";
for(j=0;j<k;j++) {if ((j) % 10 ==0) cout<<endl;
cout<<x[jl<<""; }
cout<<"\n";
Shell_Sort (k, x);
cout<<"\nOtsortirovannyi massiiv \n";
for(j=0;j<k;j++)
{if ( (j) % 10 ==0) cout<<endl;
cout<<x[jl<<""; }
getch();
}
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MeToa 6bICTPOIM cCOPTMPOBKKM bbln Bnepsble onmncaH Y.A.P. Xoapom B 1962
rogy. bbicmpaa copmuposka — 3To obuiee Ha3BaHWE pAJA aITOPUTMOB,
KOTOPbIE OTPAXKAOT Pa3/IMYHbIE NOAXOAbl K MOYyY4EeHUIO KPUTUYHOTO
napameTpa, BAUAIOLWEro Ha NPOU3BOANTENBHOCTb METOAa.

Mpn obuem paccMOTPEHUN aNropmnTMa ObICTPON COPTUPOBKU, OTMETUM,
4YTO 3TOT MeTOA OCHOBbLIBAETCA Ha NOC/eA0BaTENbHOM pPa3ae/ieHnm
copTMpyemoro Habopa AaHHbIX Ha 610KN MeHbLIEro ga3:v\epa TaKMM
obpa3om, UTo mexKay 3Ha4YeHMAMM pa3HbIX 610KOB obecneymBaeTca
OTHOLWEHMWe ynopaaovyeHHocTn (ans ntobon napbl 610KOB BCe 3HAaYEHMUS
OAHOrO U3 3TUX B/IOKOB He NPEeBbILWAOT 3Ha4YeHn gpyroro 610Ka).

OnopHeIm (8€0yuwum) 31eMeHMOM Ha3bIBAaETCA HEKOTOPbIN 3/1IEMEHT
MaccuBa, KOTOPbIN BbibMpaeTca onpeaeneHHbin obpaszom. C TOUKM 3peHUn
KOPPEKTHOCTM aArOpPmMTMa BblbOp ONOPHOro afiemeHTa be3spasnmyeH. C
TOYKW 3pEHUA NoBblWeHNA 3GPEKTUBHOCTM aNropmuTMa BblbupaTtbea
AONKHA MeAnaHa, Ho 6e3 4ONO/IHUTENbHbIX CBEAEHUN O COPTUPYEMbIX
AAHHbIX ee 0OblYHO HEBO3MOXHO Nony4YnTb. Heobxoanmo BbIbMpaThb
NOCTOAHHO OAMH U TOT Ke anemMeHT (Hanpumep, cpeaHn NN NnociegHum
MO NMONOKEHUIO) NN BbIOUPATb 3/IEMEHT CO C/Iy4alHO BbIOpPaHHbIM
NHOEKCOM.



gy wes VPVI L AA A 4 ) ] PV'I vvr' o Vlrv-I‘Vl "vuru

[ycTb AaH maccuB X[n] paamepHOCTH n.

LLar 1. Bbibupaetca onopHbIM SN1E€MEHT MacCUBa.

LLlar 2. MaccuB pa3buBaeTca Ha ABa — 1€BbIM U NPaABbI — OTHOCUTENIbHO
OMOPHOro a/1eMeHTa. PeopraHnsyem maccms Takum obpasom, 4Tobbl Bee
3/1eMeHTbl, MEHbLLUNE ONOPHOro 3/1IEMEHTA, OKAa3a/INCb CNEBA OT HEro, a
BCE 3/1IeMeHTbl, 6bonbliMe ONOPHOro — cnpasa OT Hero.

Lar 3. [lanee noBTOpAETCA War 2 gNA KaXKA0ro U3 AByx BHOBb
06pa30BaHHbIX MaccuBOB. Kaxkabin pa3 npu NOBTOPEHUU
npeobpa3oBaHMA oyepeaHas YacTb MaccmBa pa3dbmsaeTca Ha ABa
MEHbLLWNX U T. 4., NOKa HEe NOJIYYMTCA MACCUB U3 ABYX 3/IEMEHTOB (CM. puc.
Ha chepytowiem chanae)

BbicTpas cOpTUPOBKA CTana NONYAsSPHOMN NpexKae BCEro NOTOMY, 4YTO €€
HETPYAHO peanm3oBaTb, OHa XOPOLIO paboTaeT Ha Pa3INYHbIX BUAAX
BXOAHbIX AAHHbIX U BO MHOTUX C/ly4anx TpebyeT MmeHblue 3aTpaT Pecypcos
MO CPABHEHWUIO C APYTMMN METOAAMU COPTUPOBKMU.

Bbibepem B KayecTBe ONOPHOTO 3/IEMEHT, PAaCNO/IOKEHHbIN Ha CpeaHEeN
no3nuun.
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Sozdan massiiv

5263153915

Otsortirovannyi massiiv

11233555609

//Onucanune ¢pyHKUUM coptuposku Xoapa
void Hoar_Sort (int k, int *x){
Quick_Sort (0, k-1, x);

void Quick_Sort(int left, int right, int *x){
inti, j, m, h;
i = left;
j =right;
m = x[(i+j+1)/2];
do {
while (x[i] < m) i++;
while (x[j] > m) j--;
if (i<=j){
Exchange(i,j,x);
i++;
-

}
} while(i <=j);
if (left <j)
Quick_Sort (left, j, x);
if (i < right)
\ Quick_Sort (i, right, x);
//npoueaypa obmeHa gByX 3/1eMEHTOB
void Exchange (int i, int j, int *x){
int tmp;
tmp = x[i];
x[i] = x[jl;
x[j] = tmp;



3P PEKTUBHOCTb ObICTPON COPTUPOBKM B 3HAYUTE/IbHOWN CTEMNEHU ONPEaENseTcs
NPaBMAbHOCTbLIO BbIDOPa ONOPHbIX (BeayLMx) anemeHToB npu popmMmnpoBaHnMmM 610KOB.
B xyalem cayyae TpyA0EMKOCTb MeToAa MMEET TY e CNOMKHOCTb, YTO U NMy3bipbKOBas
COPTUPOBKA, TO ecTb nopaaka O(n2). Mpn onTumanbHOM BblibOpe BeAyLMX SN1EMEHTOB,
Koraa pasfgeneHue Kaxaoro 610ka NponucxoamT Ha paBHble NO Pa3Mepy YacTu,
TPYAOEMKOCTb aNITOPUTMa coBNaaaeT ¢ bbicTpoaencTteuem Hanbonee apPeKTUBHbIX
cnocoboB cOpTUPOBKMK, TO ecTb nopaaka O(n log n). B cpeaHem cnyvyae KOMYECTBO
onepauuin, BbINOAHAEMbIX a/ITOPUTMOM ObICTPOM COPTUPOBKK, onpeaenseTca
BbliparkeHnem T(n) = O(1.4n log n)

BbicTpan copTMpoBKa ABNseTcs Hanbonee aPpHeKTUBHbIM aNTOPUTMOM U3 BCEX
N3BECTHbIX METOA0B COPTUPOBKMN, HO BCE YCOBEPLLUEHCTBOBAHHbIE METOAbI UMEKOT OAUH
06LWMIN HeJOCTAaTOK — HEBLICOKYHO CKOPOCTb PaboTbl MPM ManbiX 3HAYEHUAX N.

PeKypcuBHaA peannsauma 6b6ICTPON COPTUPOBKM MO3BOMAET YCTPAHUTb 3TOT HEA0CTATOK
MyTEM BKIOYEHUA NPAMOro MeToAa COPTUPOBKK A1 YacTeN MacCMBa C HeEH6ONbLLIMM
KO/IMYECTBOM 3/1EMEHTOB. AHANN3 BbIYUCNTE/IBHOM C/IOMKHOCTU TaKMUX aNrTOPUTMOB
MOKa3bIBaeT, YTO ecn NOAMACCUMB UMEET AEBATb UM MEHEE 31EMEHTOB, TO
LenecoobpasHo NCNONb30BaTb NPAMON MeToA, (COPTUPOBKY NPOCTbIMM BCTaBKaMM).



CopTUpOBKa CAUAHUEM

ANTOpuUTM COPTUPOBKU CIUAHUEM Bbln n306peTeH [I3KoHOM
gJOH HemmaHom B 1945 roay. OH aBnAaeTca oAHMM U3 CaMblX
bICTPbIX CNOCOH0OB COPTUPOBKMU.

CnnaHue — 310 0bbeanHeHne aAsyx namn bonee 5
YNOPAA0YEHHbIX MAaCCMBOB B OANH YNOPAAO0YEHHbIN.

CoOpTMPOBKA CINAHUEM ABNAETCA OAHUM U3 CaMblX MPOCTbIX
anropuTMOB COPTUPOBKU (cpean bbiCTpbIX aNTOPUTMOB).

Ocob6eHHOCTbIO 3TOro aArOPUTMa ABNAETCA TO, YTO OH
paboTaeT c aieMeHTaMM MaccmBa NPENMYLLECTBEHHO
nocnegoBaTenbHO, 6aarogapa YemMy MMEHHO 3TOT aIfTOPUTM
MCMONb3YeTCs NP COPTUPOBKE B CUCTEMAX C PA3/IUYHbIMU
annapaTHbIMK OrpaHMYeHnAMM (HanpPUMep, NPU COPTUPOBKE
NAHHbIX HA YXECTKOM AUCKe).

Kpome TOoro, COpTUPOBKA CANAHUEM ABNIAETCA aNTOPUTMOM,
KOTOPbIN MOKET bbITb 3dPEKTUBHO MCNONBb30BAH ANA
COPTUPOBKM TaKUX CTPYKTYP AAHHbIX, KaK CBA3aHHbIE CMTUCKW.



e J1aHHbIN aNTOPUTM NPUMEHAETCA TOrAa, Koraa eCcTb BO3MOXKHOCTb
MCNONb30BaTb ANA XPAaHEHUA NPOMEXKYTOUYHbIX PE3Yy/IbTaTOB
NamATb, CPABHUMYO C pa3Mepom NCxoaHOro maccmaa. OH
NOCTPOEH Ha NpuHumMne "pasgenan u snacteyn'. CHayana 3agada
pa3bmuBaeTcA Ha HECKONbKO NoA3aaay MeHbLLEro pasmepa. 3atem
5TU 334341 PELLAOTCA C MOMOLLBbIO PEKYPCMBHOIO Bbi30Ba UK
HenocpeacTBEHHO, eCM UX Pa3Mep A0CTAaTOYHO Man. [anee ux
peweHna KOMBUHNPYIOTCA, U NOSIy4aeTCa pelleHne NCXOAHOWM
3a4a4u.

* [lpoueaypa cnnaHua TpebyeT ABa OTCOPTUPOBAHHbIX MaccuBa.
3amMeTUM, YTO MACCMB U3 OHOTIO 3/1IeMeHTa Mo onpeaeeHuno
AB/INETCA OTCOPTUPOBAHHbIM.



Ani20pumm copmuposKU CAUAHUEM

elllar 1. Pa36butb nmetrowmecs
3/1eMEeHTbl MacCUBa Ha NMapsbl U
OCYLLECTBUTb CZIMAHMNE 3/IEMEHTOB
Ka*KaAoW napbl, NOAYy4YMB
OTCOPTUPOBAHHbIE LLENOYKU AJIUHbI 2
(Kpome, 6bITb MOXKET, O4HOIO
3/1eMeHTa, A1A KOTOPOro He Hal/IoChb
napbl).

lllar 2. Pa36butb nmetowmecs
OTCOPTUPOBAHHbIE LLENOYKM Ha Mapsl,
N OCYLLECTBUTb C/IMAHUE UEeNnoYeK
Ka*KaoW napbi.

*lllar 3. Ecin 4Yncno oTCopTUPOBAHHbBIX
ueno4yeK 6onblue eguHULDBI, MEPENTU K
wary 2.

1 npoxoa

2 npoxoa

1:7

3 mpoxoJa

1=4

4 mpoxon

1=8

S npoxoa

1=9
(Bech MaccHB)
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//OnucaHne GyHKUUM COPTUPOBKU CAUAHMEM
void Merging_Sort (int n, int *x){

inti,j, k, t,s, Finl, Fin2;

int* tmp = new int[n];

k=1;
while (k < n){
t=0;
s=0; Sozdan massiiv
while (t+k < n){
Finl = t+k; 3946864218
Fin2 = (t+2%k <n ? t+2%k : n); otsortirovannyi massiiv
i=t
j = Finl; 12344664889
for (;i<Finl && j<Fin2; s++){
if (x[i] < x[j]) {
tmp(s] = x[i];
i++; for (; i < Finl; i++, s++)
} tmpl[s] = x[i];
else { for (; j < Fin2; j4+, s++)
i tmp[s] = x[j];
tmpls] = x[j]; t = Fin2;
j++; }
} k *=2;
) for (s=0; s <t; s++)

X[s] = tmp([s];

delete(tmp);



HepocTtaTtok d/ITOPUTMaA 3aK/TKOHAETCA B TOM, YTO OH Tpe6yeT AONONTHUTENDbHYIO NaMATb

pasmepom nopAagka n (,CI,J'IFI XpaHeHNA BCNOMOrate/ibHOro Maccmsa). Kpome TOro, oH

He rapaHTUMpPYeT CoOXpaHeHWe NopAaKa 3/1EMEHTOB C OANHAKOBbIMM 3HaYeHMaAMU. Ho
ero BpeMeHHasn CNOXHOCTb Bceraa nponopumnoHanbHa O(n log n).

CpasHeHue an20pummos sHympeHHeli copmuposKu

Boiwe 6b1710 pacCMOTPEHO A0CTAaTOYHO H60/bLLIOE KOIMYECTBO a/ITOPUTMOB BHYTPEHHEMN
COPTUPOBKN. BO3HMKaAET BONPOC: 3a4eM Toraa Hy*KHO Takoe pa3Hoobpasue
aZIrOPUTMOB COPTUPOBOK, €C/IN eCTb BO3MOXHOCTb pa3 M HaBCerga onpeaenunTb
aNArTOPUTM C HaUAY4YLWMM NoKasatenem 3pPEeKTUBHOCTU U OCTaBUTb «MPABO Ha KU3HbY»
NCKNOYNTENBHO 3@ HUM? OTBET NPOCT: B peabHbIX 3a4a4ax MMETCA OrpaHUYeHuns,
onpeaenaemble Kak IOTMKOM 3a4a4mM, TaK M CBOMCTBAMM KOHKPETHOM BbIYUC/TUTE/IbHOM
cpeabl, KOTOpPble MOTYT CyLEeCTBEHHO BAMATb HA 3PPEKTUBHOCTb AAHHOWU KOHKPETHOM
peanusaummn anropmutma. lostomy BbIGOP TOro MM MHOTO aNrOPUTMaA BCEraa OCTaeTCs
3a pa3paboTyMKOM NporpaMmMHOro obecneyeHus.



* TeopeTuyeckme BpemeHHble U
NMPOCTPAHCTBEHHbIE CAOKHOCTWU
DACCMOTPEHHbBIX METOAOB COPTUPOBKWM

Meton XapaKkTepuCTUKU

COPTHPOBKH T nax T g T min V ax
lenna O(n?) O(N*#) O(n) O(1)
ITy3bIpLKOBast O(n?) O(n) O(1)
BoicTpas O(n?) O(n*log n) O(log n)
Causinue O(n*log n) O(n)




Tabnuua nossondAeT caenaTb pPsAA BbIBOAOB.

1. Ha Hebonblnx Habopax AaHHbIX Lenecoobpa3Hee NCNOb30BaTb COPTUPOBKY
BK/IIOMEHUEM, T.K. U3 BCEX METOA0B, UMEIOLWUX OYEHb MPOCTYIO MPOrPaMMHYIO
peanns3aumto, 3TOT Ha NPaKTMKE OKa3bIBaeTCA CaMbIM ObICTPbIM U MPU PAa3MEPHOCTAX
meHbwe ~3000 gaét BnoaHe npuemsiemyto Ana 60NbLIMHCTBA C/1y4aeB CKOPOCTb
paboTbl. Ewe oagHO NpenMmyLLLeCTBO 3STOFO METOAA 3aK/104aeTca B TOM, YTO OH
MCNONb3YyeT MNOIHYIO UM YAaCTUYHYIO YNOPAAOYEHHOCTb BXOAHbIX AAHHbIX N HA
ynopaao4YeHHbIX AaHHbIX paboTaeT bbicTpee, a Ha NPAKTUKE AaHHblE, KaK NPaBuIo,
yXKe nMmetroT XoTA 6bl YaCTUYHbIN NOPAAOK.

2. ANropuTM ny3blpbKOBOM COPTUPOBKMK, NPUYEM B TON ero mogmdpuKaumm, Kotopas He
MCMNOAb3YeT YaCTUYHbIN NOPAAOK AaHHbIX UCXOAHOr0 MacCuBa, XOTS U 4acTo
MNCNONb3YETCs, HO UMEET NJIOXME NOKa3aTeNun AarKe cpeam NPOCTbIX METOA0B C
KBaApaTUYHOWM C/IOXKHOCTbIO.

3. COpTMpOBKa LLienna oKka3sbiBaeTca nnwb KPpaCUBbIM TEOPETUYHECKUM METOA0M,
NMNOTOMY HTO Ha NPAKTUKE UCMNOJ1Ib30BATb €ro Heu,enecoo6pa3Ho: OH C/N10XKEH B
peanndaynun, HO He Aa€eT TaKoun CKOPOCTHU, KaKyO AaOT CpaBHUMblIE C HUM NO
CNOXHOCTHU HpOFpaMMHOVI peannsaumnn MeToabl.

4. MNpun copTUPOBKE BOMBLINX MAaCCUBOB UCXOAHbIX AaHHbIX y4lle UCMO/b30BaTb
HbICTPYHO COPTUPOBKY.



5. Ecnhu e pobaBnsaeTtca TpeboBaHMe rapaHTUpPoOBaTb Npuemaemoe Bpems paboTbl
mMmeToaa (bbicTpaa cCOpTUPOBKA B XyALIEM Cy4ae MMEET C/I0XKHOCTb,
nponopunoHanbHyto O(n?), XoTA BEPOATHOCTb TAKOTO C/1ly4as OYeHb Mana), To Hago
NPUMEHATb MO0 APEBECHYIO COPTUPOBKY, MO0 COPTUPOBKY canaHMeM. KaK BUAHO u3
TabanL, COPTUPOBKA CAnMaHMEM paboTaeT bbicTpee, HO cneayeT MOMHUTb, YTO OHA
TpebyeT AONONAHUTE/NIbHYIO NaMATb Pa3MepPoM NopsAaKa n.

6. B Tex e cnyyasx, Koraa eCTb BO3MOXKHOCTb UCMO/1b30BaTb AOMNO/IHUTE/IbHYIO NaMATb
pasmepom nopsagka n, MMeeT CMbIC/1 BOCMNO/1Ib30BaTbCA COPTUPOBKOM
pacnpeneneHmem.



0 3agaHue

e J1aH UenoYncaeHHbI MaccuB. BbINOAHUTL
NPOBEePKY YHUKANbHOCTU 3/1IeMEHTOB. YAaNUTb
M3 MaCCMBaA NOBTOPHbIE BXOXAEHUA Yynucen,
npeaBapuUTe/IbHO OTCOPTUPOBAB AaHHbIe.



BEENEKS CORPTHOOBIHA .

BHewWwHAA COPTUNPOBKA — 3TO COPTUPOBKA AadHHbIX, KOTOpPbIE
pPacnos1oKeHbl Ha BHELWHUX YCTpOVICTBaX U HE BMELWLAKOTCA B
onepatTnBHYHO NMNaMATb.



1 .BHEWIHMEe COPTHMPOBKM IIPVMMEHSIOTCS K HOaHHBIM,
KOTOPHE XPaHATCSI BO BHEUIHEM I[1aMSATH.

2 .[Ipy BHIIOJIHEHUM TaKMX COPTUPOBOK TpebyeTcs
paboTaTk C OAHHBMM, PACIOJIOXKEHHBIMM HAa
BHEIUHNX YCTPOMCTEBaX I1OCJIeNOBaTEeJIBEHOI'O
mocTyna.

3.0ns pamnoB, PaCHIOJIOKEHHEX Ha TaKMxX
YCTPOMCTBaX B KaXIOelM MOMEHT BpPEeMeHMU
OOCTYII€H TOJIBKO OOMH KOMIIOHEHT
[IOCJIeONOBATEJILHOCTM IAHHBIX, YTO SABJSIETCS
CYIIeCTBEHHEM OI'PAHUYEHMEM I10 CPaBHEHMIO C
COPTHMPOBKOM MAaCCHMBOB, I'le BCcerjga ILOCTYyIeH
KaXIOsM SJIEeMEeHT.



 JlaHHble, XpaHAWMECHA HA BHELIHUX YCTPOMCTBAX, MMEOT Bbonblon 06bem, YTO
He no3BONAeT WX LUEJMKOM MNepemMecTuTb B  ONEepaTUBHYD NaMATb,
OTCOPTUPOBATb C MCMNO/Ib30OBAaHMEM OAHOrO0 W3 aNfOPUTMOB BHYTPEHHEMN
COPTUPOBKMU, a 3aTEM BEPHYTb UX Ha BHELLUHEE YCTPOMUCTBO.

* B atom cnyyae ocyuwectsnanocb 6bl MUHMMaNbHOE KOJIMYECTBO MPOXOA0B Yepes
daiin, To ecTb 6b110 HbI OAHOKPATHOE YTEHNE U OAHOKPATHAA 3aMnUCb AAHHbIX.

 (OpgHaKo Ha NpaKTUKe NPUXOAUTCS OCYLLLECTBAATb YTeHne, 06paboTKy U 3anuchb
NaHHbIX B dan no 6/10Kam, pasmep KOTOPbIX 3aBUCUT OT ONepaLnOHHOWM
CUCTEMbI U MMelollerocad obbema onepaTtMBHOM MNAMATM, YTO NPUBOAUT K
YBE/IMYEHUIO YUCNA NPOXoA0B 4Yepe3 ¢aiil U 3aMETHOMY CHUMKEHUIO CKOPOCTU
COPTUPOBKM.

K Haubonee n3BecTHbim dJITOPUTMaMm BHEWWHNX COPTUPOBOK OTHOCATCA:

‘0

** COPTUPOBKU CINAHNEM:

¢ IpOCTOE CIMusSIHME

% @CTeCTBEHHOEe CJIUSITHUE
** yAyJlleHHble COPTUPOBKMU:
‘* MHOT'ObaBHaAsT COPTHMPOBKA
¢ KackagHasi COPTUPOBKA



OCHOBHEIIE OIIpeneJiIeHUs

Cepusa (ynopaaoyeHHbIM OTPe30K) — 3TO nocsefoBaTe/IbHOCTb
31eMEeHTOB, KoTopas ynopsaoyeHa (0TcopTMpoBaHa) No Kawuy.

[OnnHa cepumn - KONMYECTBO 3/IEMEHTOB B CEPUM HA3bIBAETCA.
CepwuA, cocToALWwan U3 O4HOro 3/1IeEMEHTA, yNopaao4YeHa Bceraa.
[MocneaHAa cepua MOXKET UMETb AJIMHY MEHbLUYH, YEM OCTaJIbHblE
cepumn pamnoB. MaKkcmmanbHoe KonmnyectBo cepun B dpanne N (Bce
31eMEHTbI He ynopsaao4veHbl). MMHMMaIbHOE KOJIMYECTBO Cepuii
oAHa (Bce anemeHTbl ynopsa04YeHbl).

CnuaHue — aTo Npouecc obbeanHeHna asyx (nam 6onee)
YNopAA0YEHHbIX CEPUIN B OAHY YNOPAAOYEHHYIO
nocaea0BaTe/IbHOCTb NP MOMOLLM LUKAUYECKOro Bbibopa
31€MEHTOB AOCTYNHbIX B AAaHHbIX MOMEHT.

PacnpesaeneHue — 3To NpoLecc pasaeneHnsa ynopsaaodeHHbIX cepui
Ha ABa U HECKO/IbKO BCromoraTebHbIX ¢paina.



da3a — 310 4encTBMA NO OAHOKPATHOM 0bpaboTKe BCeU
noc/eA0BaTeNbHOCTU 3/1IEMEHTOB.

[1ByxdasHaa copTMPOBKa — 3TO COPTUPOBKA, B KOTOPOW OTAE/NbHO
peanunsyetca ase dasbl: pacnpeaeneHue n canaHume.,

OaHoda3HaA COPTUPOBKA — 3TO COPTUPOBKA, B KOTOPOWA
0b6beanHeHbl da3bl pacnpeaeneHmns U CANAHUA B OAHY.

[1ByxnyTeBbIM CIMAHNEM Ha3bIBAETCA COPTUPOBKA, B KOTOPOWM
JaHHble pacnpeaenatoTca Ha ABa BCNOMOraTtenbHbIX panna.

MHoronyteBbIM CAMAHMEM HA3bIBAETCA COPTUPOBKA, B KOTOPOM
AaHHble pacnpeaenatotca Ha N (N > 2) BcnomoratenbHbiX ¢pannos.



CHavanac acC eaendarnTca Ha ABa UJTU 60ﬂee BCcrnomorarteszibH aMﬂOB |£||aHHoe
pacnpenchdEHL AL OGRSV G0 PRI PORKIA EAUMEE
BCI‘IOMOI'aTeIIbeII/I d)aMfl, BTOpPaA — BO BTOpOM U TaK danee Ao HOCﬂe,ﬂ,HerO
BCrnomoratenabHoOro ¢aﬁﬂa.

3aTem onATb 3aNUCb CEPUM HAaUMHAETCA B NEPBbI BCnomoraTenbHbln dpann. MNocne
pacnpeneneHms BCeEX CEPUN, OHN 0ObeaANHAIOTCA B bonee A/INHHbIE YNOoPAA0YEHHbIE
OTPE3KM, TO eCTb U3 KaXKA0ro BCromoratesibHoro ¢aiina 6eperca no ogHoOM cepun,
KOTopble CINBAOTCA.

Ecnn B Kakom-To panne cepua 3aKaHYMBAETCA, TO NEPEXOA K CNeayoLen cepmun He
ocyLiecTBaseTca. B 3aBMCMMOCTU OT BUAA COPTUPOBKM chOpMUpPOBaHHaA bonee ANMHHaA
ynopsigo4YeHHana cepma 3anucbiBaetca AMbo B ucxogHoit pann, ninbo B oguH 13
BCNOMOraTenbHbIX ¢annos.

[Mocne Toro Kak Bce cepum 13 BCex BCNomoraTesibHbiX ¢paiiioB 06begnHEHbI B HOBbIE
cepumn, NOTOM ONATb HAYMHAEeTCA UX pacnpeaeneHue. U Tak Ao Tex nop, NokKa Bce gaHHble
He 6yayT OTCOPTUPOBAHDI.

OCHOBHbIE XapaKmepucmuKu coOpmupo8KU CAUSHUEM:
& xommuecTEO Qa3 B peanmsBaumMmM COPTUPOBKM;

& KOIMUYeCTBO BCHOMOTATENBLHHX (amioB, Ha KOTOpPHE
pacrnpenesnsoTCss Cepun.



A}'IFOpMTM COPTUPOBKU MPOCTbIM CINAHNA ABNAETCA I'IpOCTelZLLIMM AJITOPUTMOM BHELWHEWN

COPTUPOBKM, omosa@v“pmmwa cmtﬁesl'm CAMAHUECM

B AaHHOM anroputme AAnHa cepuin GUKCUPYETCA Ha KaxKAoM Luare.
B ncxogHom danne Bce cepumn MMeT ANNHY 1,
nocse NepBoro wara oHa paBHa 2,
nocne BToporo —4,
nocne Tpetbero — §,
nocne k-ro wara — 2k.

ANrOpUTM COPTUPOBKMU NPOCTbIM CINAHUEM
LLJar 1. UcxogHbin daiin f pasbusaetca Ha ABa BcnomoraTenbHbix panna f1 u f2.
LLJar 2. BcnomoraTenbHbie pannbl f1 1 f2 cansatotcs 8 pann f, npu atom
OAMHOYHbIE 3/1eEMEHTbl 06pa3yroT ynopsaA0YEHHbIE Napbl.

LLJar 3. Mony4yeHHbIN Paitn f BHOBL 06pabaTbiBaeTCA, KaK YKa3aHo B Wwarax 1 1 2. MNpu atom
yrnopsgoYyeHHble Napbl NepexogaT B yNnopAaa0UYeHHble YETBEPKU.

LLlar 4. NosTopAs WwaruK, caiMBaem YeTBEPKU B BOCbMEPKU U T.4., KaxKabll pa3 yABauBas
ANIMHY CAUTbIX NOCeA0BaTeNIbHOCTEN 40 TeX NOp, NOKA He byaeT ynopsagoyeH LeNKOM BecCb
dann.



[locne BbINO/NHEHUSA | NPOXOA0B Nosy4Yaem ABa daiina, COCTOALMX U3 CePU

ANNHbI 2,.

*OKOHYaHMe npoLecca NPOUCXOAMUT NPU BbINOSIHEHUM YCA0BMA 2.N.
CnepnoBaTenbHO, MPOLLECC COPTUPOBKU NPOCTbIM CANAHMEM TPEDBYET nopsaKa

O(log n) npoxoaoB no AaHHbIM.

’an/I3HaKaMM KOHUQa COPTUPOBKU NMPOCTbIM CIMAHNEM ABNAKOTCA Ciedyrolne

YC/10BUA:

> IONMHA CepuM He MeHblleé KOJIMYeCTBa 3JIEMeHTOEB B Odanie
(onpegmensiercst nocne dass CINSAHUS) ;

» KOJNMYECTBO cepuii paBHO 1 (onpemensiercst Ha dase CAMSIHMS) .

> npu omHOPaABHOM COPTHMPOBKE BTOPOM IO CUYeTy
BCHOMOTaTeNbHM Gann nocine pacnpenelyieHMss Cepuy OCTaliCs

IIyCTEIM .

UcxopgHbin pamnF 5732841

1 npoxop, F1
F2
2 npoxop, F1
F2
3 npoxop, F1

F2

5381 F5723481
724
5748 F2357148
231
2357 F 1234578
148



//0OnncaHmne CI)yHKLI,VIVI COPTUPOBKU MPOCTbIM CINAHUEM

void Simple_Merging_Sort (char *name)

{

intal, a2, k,i,j, kol, tmp;
FILE *f, *f1, *f2;
kol = 0;
if ( (f = fopen(name,"r")) == NULL )
cout<<"\nUcxoaHblit pann He moxKeT bbITb NPoUYUTaH...";
else //ecnu daiin oTKpbIT

{

while ( !feof(f) ) //noka He KoHeL, painna
{
fscanf(f,"%d",&al);
kol++; //konuyectso anemeHToB B dpanne f

}
fclose(f);

}//else
k=1;//cuétumk
while ( k < kol )
{
f = fopen(name,"r");
f1 = fopen("smsort_1","w");
f2 = fopen("smsort_2","w");
if ( !feof(f) ) fscanf(f,"%d",&al);



while ( !feof(f) ) //noka He KoHew, paina

{
for (i=0; i<k && !feof(f) ; i++)
{
fprintf(f1,"%d ",al);
fscanf(f,"%d",&al);
}
for (j=0;j < k && !feof(f) ; j++)
{
fprintf(f2,"%d ",a1);
fscanf(f,"%d",&a1l);
}
} //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",&al);
if ( !feof(f2) ) fscanf(f2,"%d",&a2);



while( !feof(f1) && Ifeof(f2) ) | while ( i < k && !'feof (fl) )

{ {

J:g’ fprintf (£,"%d " ,al);
while(i<k &8& j<k && !feof(f1) fscanf (£1,"%d", &al);
&& !feof(f2) ) i++;

{ )
'{f(al<az) while ( j < k && !feof (£2) )
fprintf(f,"%d ",al); {
fscanf(fl,"%d",&al); fprintf (£,"%d ",a2);
i++; fscanf (£2,"%d", &a2) ;

i j++;

else

{ }

forintf(f,"%d ",a2); } //while ( 'feof (fl) &&
fscanf(f2,"%d",&a2); //'feof (£2) )

j+

}

}// while( i<k && j < k && //!feof(f1) &&
Ifeof(f2) )




while ( !feof(f1) )
{
fprintf(f,"%d ",al);
fscanf(f1,"%d",&al);
}
while ( !feof(f2) )
{
fprintf(f,"%d ",a2);
fscanf(f2,"%d",&a2);
}
fclose(f2);
fclose(f1);
fclose(f);
k *=2; //ynBountb
}
remove("smsort_1");//yaanuto
remove("smsort_2");

}



* B c1yuae BROCHORoLCAMRHUAACTUN AN IRRAAREHHOCT,

COPTUPYEMDBIX AAHHbIX HE JAeT HUKAKOro npemmyLLecTBa.
3TO OODBACHAETCA TEM, YTO HA Ka*KAOM NPOXoae CANBAIOTCA
cepmm PUKCUPOBAHHOWU ANUNHDI.

* [pn ecTeCTBEHHOM CANAHUWN AJINHA CEPUN HE
OrpaHM4YMBAETCA, 2 oNpeaenaeTca KoJIMYeCTBOM 3/IEMEHTOB
B YXKe yrnopAA0YeHHbIX NoAnocaeoBaTe/IbHOCTAX,
BblAeNAeMbIX Ha KaXXa0M nNpoxoae.

* CopTMpOBKa, NPpU KOTOPOM BCeraa CAMBaloTCA ABE CaMble
ONIMHHbIE U3 BO3MOKHbIX NOCAeA0BaTe/IbHOCTEN, AIBAAETCA
ecTecTBeHHbIM CAUSAHMEM. B JaHHOM cOpTUpPOBKe
0bbeaNHAIOTCSA CeEPUN MaKCUMaIbHOM A/INHDI.



As120pUumm copmupo8KU ecmecmeeHHbIM CAUAHUEM

LLar 1. UcxogHbin dann f pasbuBaeTtcs Ha ABa BcnomoratenbHbix danna f1 mn f2.
PacnpegeneHune nponcxoauT caeayowmm obpasom:

nooyepenHO CYUTLIBAOTCA 3aMUCKU @, UCXOLHOM
nocaeaoBaTenbHOCTU (Heynopsaao4YeHHOW) TakMm obpa3om, 4YTO ecau
3HauYeHUA KNtoYen cocegHux 3anmcen  yaosnetsopatoT ycnosuio f(a )f(a+1), To
OHM 3anKUCbIBAOTCA B NEPBbIN BCMOMOraTenbHbin pann f1.

Kak Tonbko BcTpeyvatotea f(a)>f(a+1), To 3anmcm a+1 Konupytotca Bo
BTOpPOW BcnomoraTenbHbi pann f2. Npoueaypa noBTopAeTca A0 Tex NOp, NOKa Bce
3anncm NCXoA4HOM NocieaoBaTeIbHOCTU He byayT pacnpeaenenbl No dpannam.

LLlar 2.BcnomoraTtenbHble pannbl f1 n f2 chnsatotca B pann f,npu atom cepun
0bpa3yloT ynopaaoyYeHHbIe NOCNeA0BaTENbHOCTH.

LLlar 3. NMony4yeHHbin dan f BHOBb 0bpabaTbiBaeTcA, KaK yKa3aHo B warax 1 u 2.

LLIar 4. NMoBTopAA warn, campaem ynopagoyeHHble cepuun Ao Tex Nop, NoKa He
byaeTt ynopaao4veH ueamkom Becb damn.



*[TpM3HaKaMM KOHL,A COPTUPOBKU €CTECTBEHHbIM C/IMAHMEM ABNAIOTCA Caeaylolme yYC/10BUS:
» Konunyectso cepuit paBHo 1 (onpeaenserca Ha pase camaHUs).

»npu oaHoda3HO COPTUPOBKE BTOPOI MO CYETY BCNOMOraTesibHbi ¢aiin nocne
pacnpeaeneHma cepmin octanca NycTbiM.

*EcTecTBEHHOE CIMsHME, Y KOTOPOro nocse ¢asbl pacnpeneneHusa Kon4yecTso cepuii Bo
BCNoMoraTenbHbIX halifiax oTAnYaeTca Apyr oT Apyra He bosiee Yem Ha eanHULYy,
Ha3blBaeTcA cbalaHCMPOBAHHbIM CIMAHUEM, B MPOTUBHOM C/lydae — Hecbas1aHCUPOBAHHOE
crusHue.

Hexoonvut i f7 2 317 789146923118

CuMBON «amnocTpod» oboBHauaeT HNpMBHAK KOHIIA Cepum.



//OnncaHne pyHKLUUN COPTUPOBKN €CTECTBEHHbIM
//cnnaHvem

void Natural _Merging_Sort (char *name)
{
int s1, s2, al, a2, mark;
FILE *f *f1, *f2;
sl =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",&al);



if ( 'feof(f) ) { fprintf(f1,"%d ",al); }
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 =a2;
fscanf(f,"%d",&a2);
}//while (s1>0 &&s2>0)



if (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",&al);
if ( feof(f2) ) fscanf(f2,"%d",&a2);



bool filel, file2;
while ( !feof(f1) && !feof(f2) )
{
filel = file2 = false;
while ( Ifilel && !file2 )
{
if (al<=a2)
{
fprintf(f,"%d ",al);
filel = End_Range(f1);
fscanf(f1,"%d",&al);
}

else

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

}
} //while ( !feof(fl) && !feof(f2) )



while ( !file1)

{
fprintf(f,"%d ",al);
filel = End_Range(f1);
fscanf(f1,"%d",&al);

}

while ( !file2)

{

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

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

filel = file2 = false;

while ( filel && !feof(f1) )
{
fprintf(f,"%d ",al);
filel = End_Range(f1);
fscanf(f1,"%d",&al);
}



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



BbiBOAbI.

Yucno uteHnn nnam nepesanmncen Ganaos npu
MCNOJ/1Ib30BAaHMM METOAa eCTeCTBEHHOIO CANAHMA byaeT
He XyXXe, Yem NPn NPUMEHEHUN METOAa NMPOCTOro
CINAHUA, @ B CPEAHEM — JarKe Jyylle.

Ho B 3TOM meToae yBe/IMYMBAETCA YMC/I0 CPABHEHMI 33
CYeT Tex, KoTopble TpebyoTca ANnA pacno3HaBaHUSA
KOHLLOB CEPUN.

[TOMMMO 3TOro, MaKCMManbHbIN pa3mep
BCOMOTraTenbHbIX $pannoB MOXKET ObITb 6/1M30K K
pa3mepy ncxoaHoro danna, T.K. ANMHA CEPUN MOXKET
ObITb NPON3BOJILHOMN.



BHelwHuMe copTMpo%an,R”g\ﬁgame K J@HHbIM, KOTOpble
XPaHATCA BO BHELUHEN namaATH.
BHelHNE COPTUPOBKU MPUMEHSALIOTCA, eCin 06bem

copTnpyembiX AaHHbIX MpeBoCXoaANUT AONYCTUMOE MeCTO B
O3YV.

BHewWwHMe coOpTUPOBKU, MO CPABHEHMIO C BHYTPEHHUMMU,
XapPaKTEePU3YIOTCA NPOUTPbLILLIEM NO BPEMEHMU 33 CYET
0bpalleHns K BHELUHUM HOCUTENAM.

K Hanbonee M3BeCTHbIM aATOPUTMAM BHELLHUX
COPTUPOBOK OTHOCATCS:

>€copTUpoBKU cAUAHKEM (NpocToe canaHme u
eCTeCTBEHHOE C/IUAAHNE);

>€ ynyulueHHble copTUPOBKU (MHOrodasHas
COPTUPOBKA M KacKagHasa COPTUPOBKA).



ANropuUTMbl BHELLHUX COPTUPOBOK OT/IMHAKOTCA NO
peannsaynum ymcaom eas u nyTen.

[MTpocToe cAnaHue ABnseTca oA4HOU U3 COPTUPOBOK Ha
OCHOBE CAUAHUA, B KOTOPOU AJIMHA CEPUN
dUKCMpyeTCca Ha KaXXa0oM Liare.

EcTtecTBeHHOE CAUAHUNE ABNAETCA COPTUPOBKOMU, NPU
KOTOPOW BCeraa C/IMBaAKOTCA ABe CaMble AJINHHbIE U3
BO3MOXHbIX CEPUMN.

Yucno uteHun nnam nepesanmncen Ganaos npu
MCNO/1Ib30BAaHMM METOAa eCTECTBEHHOIO CANAHMUSA
bypeTt He Xy)Ke, YeM NpU NPUMEHEHNN METOAA
NPOCTOro CIMSIHUA, a B CPeAHEM — AaXKe Nyudlle.
OAHaKo B IAHHOM METOAe YBE/IMYNBAETCA YMUC/O
CPAaBHEHWM 33 CHET pacno3HaBaHMA KOHLLOB CEPUMN.



3a4aHuA

J[1aH NoNHbIN NepeyYeHb BCEX CTPAH, KOTOPbIN BKAKOYAET B cebs:
Ha3BaHMe, KOHTUHEHT, CTOAULY, N/IOWAAb, YUCEHHOCTb Hace/leHus.
YKa3aTb CBEAEHUA O roCcyAapcTBax 3aJaHHOr0 KOHTMHEHTA B NopAAKe
BO3pacCTaHUA YNCNEHHOCTU HaceneHuma. Mcnonb3osBaTb ABYXNyTEBOE
oaHO}a3HOEe NPOCTOE CANAHME.

[laHbl cBeAEHMA O XMMUNYECKUX BeLLeCTBax, KOTOpPble BK/IKOYAET B cebs:
K/1aCC BewecTBa, Ha3BaHMe BELWECTBA, MOJIEKY/TAPHAA MACCa BeLLeCTBa.
yI'IOpFIAO‘-II/ITb MO BO3PaACTAHUKO MOJIEKYNAPHBIX MaCC BCe BeLLeCTBa
YKA3aHHOTO K/1aCCa. Ncnonb3oBaTb AByXnyrteBoe p,Byxd>a3Hoe
ectectBeHHoOe CGaﬂaHCMpOBaHHOE CIMAHUNE.

B dpaiine xpaHUTCA nocieaoBaTeIbHOCTb PYCCKUX CNOB. YNOPAA0UYUTb ee
B anidaBUTHOM nopsigke. Mcnonb3oBaTb BHELLHIOK COPTUPOBKY. YUecTb,

4YTO NOPAJOK KOA0B OYKB pyccKoro andaBmuTa He COOTBETCTBYET NOPAAKY
byKB B andasuTe.



