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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

Anroputm - opManbHOE ONUCcaHMe NocneaoBaTeNbHOCTU AENCTBUI, KOTOPOE
He06X0AMMO BbIMONHUTL AN1S1 PELLEHUS 3aAauMn.

CBoMcCTBa anroputMa

AnNcKpeTHOCTb. AIFOPUTM NMPEACTaBASET NPOLECC PELLEHUS 3a4a4mM KaK
NOCNeA0BaATENbHOCTb BbIMNOMHEHMS LLArOB-3TanoB. /151 BbINOSHEHWUS KaXXA0ro
anaTta TpedyeTcsa onpeaeneHHoe BpeMs, T.€. Npeodbpa3oBaHMNE UCXOOHbIX AAHHbIX
B pe3y/bTaT NPOUCXOANT ANCKPETHO BO BPEMEHM.

OnpepeneHHoCTb (AeTepMUHUPOBAaHHOCTDL). Ka)xaoe npaBuio anroputMa
[NOMKHO BbITb YETKMM N OAHO3HA4YHbIM. OTClOAa BbINO/THEHWE aTFOPUTMa HOCUT
MEXaHNYECKN XapaKTep.

Pe3ynbTaTUBHOCTb ((PUHUTHOCTb, KOHEYHOCTb). A/ITOPUTM AOSKEH
NPUBOANTL K PELLEHNIO 3aa4M 3@ KOHEeYHOe YNC/IO LIaroB.

MaccoBocCTb. ANITOpUTM pelleHns 3aaa4un paspabaTtbiBaeTcs B obLieM Buae, T.e.
OH Ao/mKeH 6bITb NPUMEHNM AN HEKOTOPOro Kacca 3a4ad, pasnuyatowmxcs
NCXOAHBIMWU AaHHbIMW (06/1aCThb MPUMEHUMOCTI aJITrTOPUTMA).



rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

A3blKk 6/10K-cxeM_— crnocob popmMasibHOro onNucaHus anropuTMoB

_ Ob6paboTka AaHHBIX (BblYK-
Z=X+Y CNneHue, nepecbisika v T.n.)
[a Het

[lpoBepKka ycnosus

/ [MeyaTb Z / BBOA-BbIBOA, AAHHbIX

Hauano nporpamMmbl UK Noa-

< Ha4ano, 3aBepLieHue
nporpamMmbi

Nms Bbi30B npoueaypsl

CoeanHUTENbHbIE NMNHUN U
nx obbeanHeHue.

TOYKM CBA3U UNU COEQUHUTENN

KoMMeHTapui

{



rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

OcHoBHble (6a30Bble) CTPYKTYPbI aJITOPUTMOB — 3TO OrpaHNYeHHbIM Habop
CTaHAapPTHbIX CNocoboB coeanHEHNS OTAENbHbIX 6/10KOB UNKN CTPYKTYp 6/10K0B Anst
BbINOJIHEHNS TUMUYHbIX NOCNEA0BATE/IbHOCTEN AENCTBUN.

[oka3aHo, 4To nporpammy Ans ftobon OpoCTOr NOrmyYeckom 3agadm MOXHO
COCTaBUTb U3 CTPYKTYP C/1€40BaHMeE, pPasBeTB/IEHNE N MOBTOPeEHnE (LMK).

OTn 6a3oBble CTPYKTYpPbl ObIIM NOMOXEHBbI B OCHOBY TEXHO/IOMNMU CTPYKTYPHOro
rnporpaMMuMpoBaHus. JTa TEXHONOMMNSA Ansa pa3paboTKy COXHbLIX NPOrpaMMm
pekoMeHayeT pa3bmeaTb (A4EKOMMNO3MPOBAaTb) NPOrpaMMy Ha NoAnNpPorpaMMsl
(npouenypsbl), pewatowme otaenbHble noasagayu, T.e. 6basmnpyercs Ha
MpOLENYPHOMN AEKOMIO3NLINN.

NpocTas nporpaMMma - anropuTM, Aas KOTOPOro:
o  CylwecTByeT €ANHCTBEHHbIA BXO U €AUHCTBEHHbIN BbIXOA.

e [1na KaXaoro 3/ieMeHTa anropuTMa CywecTBYeT MyTb OT BXOAaA K BbIXOA4y yepes
3TOT 2/1eMeHT (T.e. aifOpUTM He COAEPXUT BECKOHEYHbIX LIMKII0B N He
coaepXXuT becnonesHblx (HeAOCTMXKUMBIX) (parMeHTOB).



rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

[MprMepbl NPOCTON M HENPOCTbIX MPOrpaMM

BeckoHeuHbIN LUK

[pocTad nporpamMmma

-]

Hepoctmkumbin parMeHT
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

OcHoBHble (6a30Bble) CTPYKTYDbl a/ITOPUTMOB U UX NPOU3BO/IHbIE

CnepoBaHue -
nocneaoBaTesibHOe
BbIMO/IHEHME
nencTenin (6noKoB).

Uukn «o>» (c LUukn «Moka» (c

NnoCTyCJ/IOBUEM) - npenycnoBueMm) -
Teno uukna (6nok 2) Nnoka He byaeT Hapy- HeT

3), OCYLLECTBNSETCS
NOBTOpPEHME Tena

nop, NoKa ycnosue
(bnok 3) He cTaHeT

NCTUHHDBIM. unkna (bnok 2).




rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

OcHoBHble (6a30Bble) CTPYKTYDbl a/ITOPUTMOB U UX NPOU3BO/IHbIE

Het

-

Pa3BeTB/sieHMe - O6xop - MHO)>XeCTBEeHHbIN
NPUMEHSIETCS, Koraa B YaCTHbIM CrTy4Yan Bbl6Op -

3aBUCMMOCTU OT YC/IOBUS pa3BeTB/IeHNS], KOraa o6obueHne pa3BeTBne-
TpebyeTcs BbIMOHUTL NNMH0 0/]Ha BETBb HE HUS, KOraa B 3aBUCK-
OZHO AencTBue, nmbo COAEPXUT HUN KaKMX MOCTM OT 3HaYeHus
ApYroe. NENCTBUMN. nepemMeHHou I Bbinos-

HAETCS OAHO U3
HECKOJTbKUX AENUCTBUMN.



rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

AnbTepHaTUBHbIM CNOCOD ONUCaAHNS NIOMMKKM NPOrpaMMbl Ha 3Tane NpOeKTUPOBaHUS
— MCNonb30oBaHue ricesgokoa (Mnn sa3blka NPOEKTUPOBaHUS nporpamm PDL —
Process Design Language). OH 3aHMMaeT NPOMEXYTOYHOE MNOSIOXKEHME Mexay
€CTECTBEHHbIM A3bIKOM U A3bIKOM MPOrpaMMmMpPOBaHNSA U COCTOUT U3 BHELLHEro
CMHTaKCMCa N BHYTPEHHEro CMHTaKCUCa.

BHeLWHWIA CUHTaKCUC — 3aZlaHHbI HAbop onepaTopoB, MOCTPOEHHLIX MO 0bpa3Ly
S13bIKOB NPOrPaMMMPOBaHMS 1 OMNUCbIBAKOLWNIN JIOTMKY NporpaMMbl. BHeLHWI
CMHTAKCUC COOTBETCTBYET OCHOBHbIM CTPYKTYpaM anroputmoB. Kpome Toro, K
BHELUHEMY CMHTAKCUCY TakXXe OTHOCATCS npoueaypsl n moaynu. NMpouenypa — 310
XpaHUMble B NAMATWN MaLLMHbI NOAMPOrpaMMbl, KOTOPbIE MOTYT BbI3blIBaTbCS /15
BbIMNO/THEHUS U3 Pa3/INYHBIX MECT OCHOBHOM MporpaMmel, NMb0O 13 Apyrux npoueayp.
OHa BbI3bIBAETCS M BbINOJIHSAETCS A0 3aBeplueHust 6e3 coXxpaHeHUs! BHYTPEHHMUX
LaHHbIX. Moaysib — 3TO HECKOSbKO npoueayp, OpraHM30BaHHbIX B CUCTEMY ANS
ynobcTtBa paboTbl nonb3osaTens. Mogynb MMeeT A0CTYN K OOLWNM AaHHbIM,
KOTOPble COXPaHAKTCH Mexay nocneaoBaTesibHbIMM BbI30BaMU MOAYNS.

BHYTPEHHMU CUHTAKCUC — 06Wmn, 06bIYHO CreluranbHO HE onpeaensieMbIn
CUHTAKCUC, NPUroaHbIN ANs ONUCaHUS 3agad B AaHHOM obnacTtu. MNpakTnyecku
noboe npeanoxeHne, HaNMCaHHOe Ha eCTeCTBEHHOM S3blke, IMO0 Ha
crieuManm3anpoBaHHOM si3blke (HanpuMep, MatemMaTndeckue opmysibl) MOXKET 6bITb
MCMNONb30BaHO.
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

OI'IEQaTOQbI BHELWHEN0 CMHTAKCUNCA MNMCEBAOKOA

CnepoBaHuMe. 3anucbiBaloTCs NOCNeA0BaTEbHO
onepauuu ogHa noa Apyron. Ansa otaeneHus
4acTu NocneaoBaTebHOCTU OnepaTopoB
NCNoNb3YHTCS onepaTtopbl — do...end-do.

NHaeKCHaa nocsiefoBaTesibHOCTb (LMK Mo
cyeTuunky). LiMkn ¢ 3apaHee onpeaeneHHbIM
4YMC/IOM WaroB (cpeaHee Mexay 0bbl4YHbIMU
Noc/eAoBaTeNIbHOCTbIO U KJ1aCCUYECKUM
LIMKIIOM).

Linkn-[o. Onepaumn CTpyKTYpbl, BKIOYas
mMoandukaumto until-Tecta, BbINONHAKTCA OAMH
nnun 6onee pa3 Ao Tex nop, noka until-rect He
NPUMET 3HaYeHNe UCTUHA;

nepeasi onepaumsi
BTOpasi onepaumsi
do

TpeThbs Olepalmns
end-do

for

MHOEKCHBIM CIMCOK
do

do-uvacTe
end-do

do
do-uacTse
until

until-TecT
end-do



rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

OI'IEQaTOQbI BHELWHEN0 CMHTAKCUNCA MNMCEBAOKOA

while
Limkn-loka. Do-4acTb BbINONHAETCA NOKa hile-
while-Tect nMeeTt 3HayeHue nctmHa. Do-4yacTb 4 waLSeTrect
Moanduumpyet ycnosue while-tecta ans Toro, °
YTOObl OKOHYUTb BbIYUCNEHUS. do-wacre
end-do
) case
if . cnomucok 1
if-rectT case-vacTep 1
then CIIMCOK 2
then-vacTe case-vacTp 2
else -
else-uacTs CIIMCOK n
end-if case-4vacTk h
else
Pa3BeTBsieHue. else-wvacTn
Ecnu...To...nHave. end-case

MHO>XeCTBEeHHbIX Bbl6OpP.

10



rn. 4. AJITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHME

ArOPUTMbI BbIYNCIEHNA CYMMbI KBaZlpaTOB MEPBbLIX

N Lenbix Yyncen ¢ UCnoab30BaHMEM MCeBaoKoaa U
A3blka 6/10K-CXEM Bsoa N
N S=0
§=)i"=1"+2"+_+ N’
I=1 i=1
BeecT™n Umciyio ciaraeMslx
CYMM3. =0 S=S+i?
Homep =1 |
do i=i+1
CymMma = CymMa + Howmep?
YEenmnuuTe HoOMep Ha eAaMHUILY HeT
until i > N
HoMep > Umciio cnaraeMsix Na
end-do
MNeyaTb S

HaneuarTaTe CyMmy

A A

( KoHel >
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

[TOMMMO COBOKYMHOCTU YNPaBAAOLNX CTPYKTYP, BaXXHbIM aCNeKTOM CTPYKTYPHOro
NpOrpaMMMpPOBAHUS ABNAETCA OpraHu3aunsa AaHHbIX, YY4aCTBYHOLWNX B peLLIeHNM
npobnembl. CTpyKTypa NporpamMmmbl U CTPOEHUE| AIaHHbIX HEPA3PbIBHO CBSA3aHbI.
«[lporpamMma — 3T0 KOHKPETHOE, OCHOBaHHOE Ha HEKOTOPOM peasibHOM MpeAcTaB-
JIEHNU N CTPOEHMU [AA@HHBIX, BOIJIOLEHME abCTpakTHoro anaroputma». (H. BupT).

TUINbI JAHHDbI
NMPOCTDLIE CTPYKTYPUPOBAHHDIE
(ckansipHbie) (cTpyKTYypbI)
Cratnueckue AvnHaMunyeckume
CTPYKTYPbI CTPYKTYPbI
(MaccuBbl, 3anucy, (crinckun, ovepeam,
MHOXXeCTBa) CTEeKWN, AepeBbA,

rpadbl)
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

Pekypcuns

3agava UMeeT peKypCcUBHOE peLleHne, eciiv ero BO3MOXHO C(hopMYIMPOBaTh |Kak
n3BeCcTHoe npeobpaszoBaHmne Apyroro, 6onee NPocToro peLeHns ToM xe 3aaatn,
XOTS caMo pelleHune (bonee Npoctoe) MOXeT bbITb HEM3BECTHO. MHOroKpaTHQe
NOBTOpPEHME TaKoro rnpeobpasoBaHNs OOMKHO CXOAUTCS K 6asncHoMy
YTBEPXKLEHMUIO.

dOyHKUMS F 9BnsieTcs pekypCcuMBHOM, ecnu

1.  F(N) = G(N,F(N-1)), rae G nssectHast QyHKUMNS;
2. F(1) — un3BecTtHO (6a3ncHoe yTBEepXaeHue).

ANropuTtM

BbIYNCIEHMS] ( Hayano ) ( Fagt(I) )

dakTopuana N ¢ | "

MCNO/1b30BAHNEM Beog N [a Her

DEKYPCUBHOI 1 I3l

dyHKLMN F = Fact(N) I I
Faqt = Fact=1

[*Faqt(I-1)

Meuatb F

Y Y

( KoHeL ) ( Bo3BpaTt )
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

[onck

NMouck - obHapy)XeHne HY>XHOro 3/1IeMeHTa B HEKOTOPOM Habope (CTpyKType)
[AaHHbIX.

DNEMEHT AaHHbIX - 3TO 3anncCb, cocTosiLLasn U3 k/o4a (Lenoe nonoXuTenbHoe
4YNCNO) W Tesla, coaepXKallero HEKOTOpY MHMopMaLMio. 3agada COCTOUT B TOM,
4YTO6bl 0OHAPYXXUTb 3aMNCb C HY>KHbIM KJ/THOYOM.

JINHENHbIN NOUCK.

DNEMEHTbI NMPOBEPSIOTCA NOCeA0BaTENBHO, MO OAHOMY, A0 TEX MOP, NOKA HYXKHbIN
3N1EeMEHT He byaeT HauaeH. [Ansa maccua n3 N anemeHToB TpebyeTcs, B CpeaHeM,
(N+1)/2 cpaBHeHWU (BbluMCANTENBHASA CNOXHOCTb Ocp(N)). Jlerko nporpammumpy-
eTcsl, NoAXoAMT AJ151 KOPOTKMX MaCcCMBOB.

ABonYHbIN (6MHAPHBIN) NOUCK.

[MpMeHnM, ecnn MaccmB 3apaHee OTCOPTUPOBAH (MO BO3pacTaHWUIO Kntoden). Kntoy
NOMCKa CpaBHMBAETCS C K/IIOYOM CpedHero anemMeHTa B Maccuee. Ecnun 3HaveHne
KNtoya nomcka 6onblue, TO Ta XKe camas onepaums NOBTOPSETCS AN BTOPOW MOJo-
BMHbI MaCcCMBa, €C/IN MeHbLLE - TO Ang nepson. Onepauunst NOBTOPSIETCA A0 HAaXO0X-
[AEHUSI HY)KHOI0 3/1eMeHTa. Ha KaXaoMm Lare Avana3oH 3/1EMEHTOB B MOUCKE YMEHb-
waetcs BaBoe. TpebyeTcs, B cpeaHeM, (log,N+1)/2 cpaBHeHWUN (BblY. CNOXHOCTb
Ocp(logzN)). [puMeHsieTca ana noncka (MHOrOKpaTHOro0) B 60NbLIMX MaccuBax.
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

CopTunpoBKa

CoptupoBka (ynopsiaoyeHue) - nepepasmelleHne 3/1IeMEHTOB AaHHbIX B
BO3pacTarowem unm ybbieatoweM nopsigke. lNMpu Bblbope MeToaa COPTUPOBKM
HeobXxoanUMO YyUYMTbIBaATb YMCIIO COPTUPYEMbIX 3neMeHToB (N) 1 40 KakoW CTeneHn
3/IEMEHTbI Y)Ke OTCOPTUPOBAHbI.

Kputepum oueHKN MeToaa COPTUPOBKM:

- KONMYeCTBO HEObX0AMMBIX onepaunin CpaBHEHUS! B 3aBUCUMOCTM OT YMCNa
3n1eMeHToB N, BblYNCNINTENbHAs CNIOXHOCTb aNifOpUTMa XapakTepusyeTcs C
nomMoLubio O-DyHKLUNKN, apryMeEHTOM KOTOpPOW aBnseTcsa apyrast pyHKumust ot N;
- 3((PEKTUBHOCTb NCMOIb30BAHUSA MaMSTH

S(N)
S(N)+AS(N)’

roe S(N) - o6beM namsATH, 3aHMMaAEMbIN 3/IEMEHTAMKN AaHHbIX A0 copTnpoBku, AS(N)
- 06bEM A0NONMHUTENBHOW NamsATh, TpebyeMoun B npoLecce COPTUPOBKM.

f:
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

CopTrpoBKa METo0M BbI6OpKM BeecTn Mmaccue A(1l..N)
NpuHumn: M3 maccmBa BbibUpaeTcsl Haum- for § = 1,N-1,1
MEHBLLUMM 3/IEMEHT U MOMELLAETCS Ha MecTo | do
MepBOro 371IEMEHTA MaccmBa, 3aTeM BblbMpa- Muu.3n. = A(J)
€TCS HaUMEHbLLUNM 3/IEMEHT M3 OCTaBLLUMXCS Mupekc MMH.3n. = J
M NoMeLLaeTcs BO BTOPOU 3/IEMEHT MaccuBa for I = J+1,N,1
nT.A \' do

if A(I) < Mumu.3:.
1 7.8 -6.3 5.8 1.2 8.4 ) then
Muua.9n. = A(I)
Nunexc MuH.3I.
end-if
end-do
A (Mugexc Muu.3n.) = A(J)
A(J) = Muua.9n.
end-do
BriBecTt A(1l. .N)

I

Tpebyetcs, B cpeaHeM, N(N+1)/2 cpas-
HeHu (BblY. cnoxHocTb O(N?), He 3aBu-
CUT OT HayaslbHOW YropsSiAOYEHHOCTN).
[ononHuTenbHas NamMsaTb HE HY>XKHa.
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rn. 4. AJITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHME

CopTupoBKa BKIKOYEHUEM

[puHUKMN: 3/1eMEHTbI BbIGUPAKOTCS 110 OYEPEAMN U
MOMELLAIOTCA B HY)KHOE MECTO.

BeecTn Maccue A(l..N)
for I = 2,N,1

) Temp
7.8 _|[,-6.3 5.8 1.2 8.4 4.5 -6.3
1 |
A(l
(1) 1=3 Temp
-6.3 78_1.58 1.2 8.4 4.5 5.8
1 |
A(2)
[=4 Temp
-6.3 58_[,78_ 1 1.2 8.4 4.5 1.2
1 |
A(2)
I=5 Temp
-6.3 1.2 5.8 7.8 8.4 4.5 8.4
1 |
A(5)
=6 Temp
-6.3 1.2 58_1,78_]1,84_[,45 4.5
1 |
A(3)

do
Temp = A(I)
A(0) = Temp
J = I-1
while A(J) > Temp
do
A(J+1l) = A(J)
J = J-1
end-do
A(J+1l) = Temp
end-do

BriBecTt A(1l. .N)

TpebyeTcs, B cpeaHeM,
(N-1)(N/2+1)/2 cpaBHEHUM
(BblUMCAUTENBHAS CNOXHOCTb O,
(N?)). CkopoCTb A@HHOMO Me- Tona
3aBMCUT OT Ha4anbHOWN yno-
PAOOYEHHOCTM MaccuBa. He Tpe-
byeTcs AONONHUTENBHON NaMSTMW.
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

CoptupoBka obMeHamu

[puHumMn: BeibuparoTcs ABa 3/1eMEHTa, U

ec/n Apyr rno OTHOLLEHWUIO K APYry OHN HE

HaxoAAaTCa HY)XXHOM Opa/AKe, TO MEHS-
toTCs1 mectamu. lNpouecc npoaomKaeTcs
M0Ka HUKaKne [1Ba 3/1EMEHTA HE HY)KHO
MEHSATb MECTaMM.

78 | 6.3 | 538 1.2 8.4 4.5

N-1

N-2

BeecTnn Mmaccue A(l..N)
K=1, I =1
while K <> 0

do
K=20
for J =1,N-I,1
do
if A(J) > A(J+1)
then
T = A(J),
A(J) = A(J+1),
A(J+l) =T, K = K+1
end-if
end-do
I =1 +1
end-do

BriBecTt A(l. .N)

BbluncnuTenbHas CNoXHOCTb AaHHOro MeToAa CUSIbHO
3aBMCUT OT UCXOAHOrO PacrosioXXeHUs! S/1IEMEHTOB.
MWHMManbHOE 3HayeHue Yncna cpaBHeHnn — N-1 B
MNO/THOCTbIO OTCOPTUPOBAHHOM MaccuBe, MakCMManbHOe
— (N?-N)/2 npv HauyanbHOW COPTMPOBKE B 06PaTHOM
nopsake. CpeaHsist BbIMUCIUTENbHAsS C/TOXHOCTb
Ocp(Nz). Jon. namsTb He TpebyeTcs.



rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

CopTupoBKa pacripeaeneHmemM (MeToa KOp3uH)

OpyUHUKNN: ID/1EMEHTHI MACCUBa PacCMaTpmUBaOTCS Kak COBOKYIMHOCTb LUngp
(cMMBO/I0B), NEPBLIN LLAr - COPTUPOBKA M0 3HAYEHMIO CTapLLEN LINGPBbI, 3aTEM
MOJ1yYEHHbIE MOAMHOXECTBA (rpyriribl) COPTUPYIOTCS 0 3HAYEHUIO CJIEAYIOLLEN

Un@pbl 1 T.A.

Kaxkabin anemeHT maccuea A (1..N) - coBokynHoctb undp C,C.C...C_, rae m -

17273

KOJTIMYECTBO LI,VICbp MaKCUMaAJIbHOIo 3J/1IEMEHTA (ecnm KaKOW-TO 3/1IEMEHT COAEPXKUT

MeHbLle Undp, TO OH C/ieBa AOMOJTHAETCS HysMK).

00 T2 ] e/ AW

\ 042 / @T A(2)

e ] oy A

}\ 234 // \ 234 / @ A(5)

CpeaHss BbluMCIUTENbHAs
CITOXKHOCTb Ocp(N log,N)
nydwe, ecnn m (4ncnio
Lundp) mMano. TpebyeTcs
[OMOSTHUTENbHbIA MaccuB
pa3mepoM N, 1 elle MaccuB
pasmepom 10, B KOTOPOM
NOACUYUTBLIBAETCS YMCIO
3/IEMEHTOB C BblAENSEMOU
undpon 0,1,...9.

19



rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

BbICTpag copTupoBKa

OpuHumn: OrnpeaeneHHbIM 06pa3om
BbIZIE/IIETCS [10POroBbIv 3/1EMEHT. Ha
MepBOM 3Tarie 3J71IEMEHTbI 06MEHNBA-
IOTCS TaK, YTO HOBbIM MacCuB OKa3bl-
BaETCS pa3Ae/IEHHbIM 10POroBbIM
3/IEMEHTOM Ha /]B€ 4acTu: B JIEBOU
BCE 3/IEMEHTbI MEHBLLIE MOPOrOBOIo,
a B ripaBovi — 60/1bLLE W/IN PaBHBbI
r1OporoBoMy. 3atem rnoAobHbIN Crio-
cob ucronb3yeTcs 47151 Pa3AeneHns
Ka)kloro 13 HOBbIX MacCUMBOB Ha /1BE
4yactv v T.4.

AnropuTtm npoueaypbl pasdbreHuns
mMaccmBa A(1..N) noporosbim
3/IEMEHTOM, HaXoASALWMMCS CHa4vana
Ha Mecte A(1).

{[Ipouenypa pasbmueHMss Maccmuea
A(l1..N) noporomemmM 3JjeMeHTOM V}
V=A(l), K=2, J=N
while K < J
do
if A(K) < V
then
K=K+ 1
else
if A(J) <V
then
Temp =
A(J) =
end-if
J=J -1
end-if
end-do
if A(K) >V
then
K =
end-if
Temp=A (1) ,A(1)=A(K) ,A (K)=Temp
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rn. 4. AJITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHME

BbICTpag copTMpoBKa

CpefHsist BblUMCIUTETbHAs CITOXHOCTb
- Ocp(N log,N). BaxxHoe 3Ha4eHue
nMeeT Bblbop 3Ha4YeHs1 NOPOroBoro
3/1eMeHTa. B YacTHOCTU, ecnn
NCXOAHBLIN MaccmB 6IM30K K
OTCOPTMPOBAHHOMY, TO Npu Bblibope
NOPOroBbIM 3/IEMEHTOM MEPBOro
anemeHTa (Kak B npumepe)
BbIUNCNIUTEbHASA CNOXHOCTb
anroput™a 6yaet O(N?). XKenaTenbHo,
4YTOObI NOPOroBbLIN 3/IEMEHT B
KOHEYHOM UTOre pa3aesnivi MaccuB
NpubNn3nNTENIbHO Ha ABE PaBHbIE
4yacTu.

\Y

/8 | 6.3 | 538 1.2 8.4 4.5
K=2 J=6
/8 | 6.3 | 538 1.2 8.4 4.5
K=3 J=6
/8 | 6.3 | 538 1.2 8.4 4.5
K=4 J=6
/8 | 6.3 | 538 1.2 8.4 4.5
K=5 J=6
/8 | 6.3 | 538 1.2 8.4 4.5

J=5

K=5
/8 | 6.3 | 538 1.2 4.5 8.4
45 | -6.3 | 5.8 1.2 7.8 8.4




rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

CopTupoBKa CIngHMemM BeecTnt maccues B(l..M),C(1..L)
I =1, Jg=1
[puHumn: /lBa oTcopTUpOBaHHbIX for K = 1,M+L,1
MaccnBa COENHSIKOTCS B OANH do
MaccuB TakuM 0bpa3oM, 4Tobbl 1 OH if I > M
cTa’s1 OTCOPTUPOBAHHBIM. then
A(K) =C(J), d=Jd+1
ANropuUt™M CINAHUS OTCOPTUPO- else
BaHHbIX MaccmoB B(1..M) n C(1..L) if J > L
B Maccu A(1..M+L) 3akntoyaeTcs B then
cnenytouwem. B kauectse A(1) A(K) =B(I), I =1I+
BblbpaeM HamMeHbwmnn n3 B(1) n C else
(1). Ecnn 3710 B(1), TO B KavecTBe A if B(I) < C(J)
(2) - HaMmeHbLwKnK 13 B(2) n C(1) n then
T.0. A(K) = B(I), I =1
else
A(K) =C(J),d=4J
end-if
end-if
end-if
end-do

BriBecTt A(l. .K)
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

CopTupoBKa CIngHnemM

Ecnm nmeetcs oaMH HEOTCOPTUPOBAHHbIN
mMaccmB A(1..N), TO ero MOXKHO
pacCMaTpuBaTb KakK COBOKYMNHOCTb N
OTCOPTMPOBAHHbLIX MAaCCUBOB, KaXXAbl U3
KOTOPbIX COCTOUT U3 OQHOr0 3/IEMEHTA.
[epBbiK War - CIMIHUE MacCMBOB
nonapHo, 3ateM obbeanHeHne nap B
4yeTBEpPKN U T.A.

CpefHsist BblUMCIUTETbHAs CITOXHOCTb
anroputMa - O_ (N log,N). TpebyeTcs
p,ononHMTeanbM MaccuB, cogepxkaimm N
3/IEMEHTOB.

78 | 6.3 | 538 1.2 8.4 4.5
1 2 3 4 ) 6
|
78 | 6.3 | 538 1.2 8.4 4.5
|
-6.3 | 7.8 1.2 5.8 4.5 8.4
|
-6.3 1.2 5.8 7.8 4.5 8.4
+
|
-6.3 1.2 4.5 5.8 7.8 8.4
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

OcobeHHOCTN 06 BEKTHO-OPUEHTUPOBAHHOW MPOrPaMMmMPOBAHNS

CTpyKTypHOE nporpamMMmMpoBaHme npucnocobneHo ans onucanuns gevictami, a OOIT
- A1 ONMUCAHUSA MO/ ETIEN.

AB6CTpakums — 3TO CyXXAeHne nnn npeacTaBeHne 0 HEKOTOPOM 06beKTe, KOTOpoe
COAEPXXUT TOMIbKO CBOMCTBA, ABNSIOLMECH CYLECTBEHHbIMU B IAHHOM KOHTEKCTE.
A6cTpakums — 3deKTUBHOE CPeacTBO MPOTMB CMIOXXHOCTM NPOrpaMMMpOBaHUS,
MOCKOSIbKY OHO MO3BOMISIET NPOrPaMMUCTY COCPEAOTOUUTLCS Ha CYLLEeCTBEHHbIX
CBOMCTBax 0b6beKTa N MTHOPMPOBATb MEHEE BaXKHble CBOMCTBA.

O6bEKTHbIN CTUNb NPOrPaMMMUPOBaHMS CBSA3aH C BO3AENCTBMEM Ha 06BEKTHI
(roBopsT, € nepenayven ob6bekTy coobleHmi). Mpn 3TOM NPOEKTUPOBAHNE CUCTEMBI
6asnpyeTcs Ha TOM YCNOBUK, YTO HMKAKas NOACUCTEMA AAHHOIO YPOBHS He AOKHA
3aBUCETb OT YCTponcTBa N1tobon Apyrov MOACUCTEMbI 3TOMO YPOBHS
(B3aMMOAENCTBYIOT, HO HE 3aBUCST).

MHKancynsaums — 3TO NPoLUecc oTaAeNneHns apyr oT Apyra 31eMeHTOB 06bEKTa,
onpeaensitoLmx ero yCTpoucTBo 1 noBeaeHne; B YaCTHOCTW, 3TO CKPbITUE
nepemMeHHbIX (nonen) obbekTa C Lenbo obecneyeHms A0CTyna K HUM TOJbKO
NocpeacTBOM METoA0B Kiacca. Maes nHkancynsuuu, B YaCTHOCTU, peann3oBaHa B
MOAY/NE NMpu ero pasfaeneHnn Ha CeKUnn nHTepdenca n peanusaumm,
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

3HaUNTENBbHO YNPOCTUTb MOHUMAHME CNOXHbIX 3aAay YAETCS 3@ CUYET VC/IOKHEHUS
nepapxuvn. YCNO)XXHEHNE nepapxmm OT YPOBHS K YPOBHIO AIOCTUIAETCS 3a@ CYET
HacnenoBaHus. HacnepoBaHue — 3TO paclUMpPeHMe CBONCTB Hac/eHMKa 3a CYET
MPUHSATMSA BCEX CBOMCTB Mpe/kKa.

OOIT ncnonb3yeT Takxe NoHATME "nonimMopduamMa’, CoCTosilee B BOSMOXHOCTU
nepeonpeaenaTb MeToAbl Knacca-poauTtens. MHeiMu cnoBamMu, nomMopinsm
O3Ha4aeT obwnn poa AENCTBUNA, KOTOPbIE MOTYT 6bITb BbINOHEHBI MHOMMMU
crneumpuyecKkMMm nyTaMm, B 3aBUCMMOCTUN OT TOrO, Kakne 06beKTbl BbIMOSTHSAOT
nenctems. HepaspbiBHO € NOIMMOPMOU3MOM CBA3aHO MOHATUE AMHAMMUYECKOro
CBA3bIBAHUSA — BO3MOXHOCTb OT/IOXXUTb MNOACTAHOBKY peasibHOro agpeca
HEKOTOPOW NoANpPorpamMMbl-MeTOAa C 3Tana KoMnunsumm (paHHee CBsI3bIBaHME) A0
MOMEHTa BbIMOJSIHEHMS NporpaMMebl (No34Hee CBSA3bIBAHUE), UTO UCMOSb3YEeTCH ANns
CTaHAapTu3aumm paboTbl C 06beKkTamMu.

JTroboun o0bbekT B OOl obnagaet onpeaeneHHbiM [10BEAEHNEM U COCTOSIHUEM.
[ToBeaeHne 06beKTa — 3TO TO, KaK OH pearnpyeT Ha Bo3aencTens. CocTosiHne
obbekTa NpeacraBnseT cobon CyMMapHbIN pe3ynbTaT ero NoBeaeHus.
CoobuieHne, nocnaHHoe 06bEKTY, aKTUBU3MPYET COBOKYMHOCTb Onepaumi Haa
06beKTOM, KOTOpas Ha3bIBaeTCs MeToA0M. 3aaBas CTPYKTYpy obMeHa
coobuieHnammn Mexay obbekTamu, NporpaMMUCT NoayyYaeT COBOKYMHOCTb
onepaLumn, KOTOpble U COCTaBAAIOT NPOrpammy.
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

OCHOBHbIE TUIbl ONepaLmni Haa 06bekTamMm

Ha3BaHue Copnep>xkaHue

KOHCTpYKTOp Co3aaeT M MHUUMANM3NpYyeT 0OBbEKT.

HdecTpykTop OcBoboxxaaeT 06beKT, T.e. paspyLlaeT ero.

Moaudukatop N3MeHSIeT COCTOsSIHME 0bbEKTA.

CenekTtop CunTbIBaEeT COCTOSIHME 0bbeKTa 6e3 N3MEHEHUS 3TOro
COCTOAHUA.

UTepaTop OpraHun3yeT AOCTYMn KO BCEM YacTaM 0b6beKkTa B CTPOro
onpeaeneHHoW NocneaoBaTeIbHOCTH.,
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rn. 4. AJITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHME

BHYTpeHHOCTb 06beKTa

OKPY)XXHOCTb A MAPKEP
[NlepeMeHHble MeToabl
e NMo3uuyusa 15,20 e lMepoBBepx
e Pasmep 5 e MepoBHu3
MeToabl e YepHbiN
e dopmMa e Benbi
- Mapkep lNepoBBepx e CaBurK: X,Y
- Mapkep CasurK : lNo3uums e CaBurHa : Z
- Mapkep CasurHa : Pa3mep e YeprutbAyry : R,
- Mapkep llepoBHu3 ° ..

- Mapkep YepTtutbyry :

Pa3smep,360
e BbiCBeTUTb
- Mapkep YepHblii Coobuienns (onepaumm)
- Cebe dopMa 06beKTY OKPYXXHOCTHA:
e CtepeTb
- Mapkep benblif OKpPYXHOCTEA . BEICEETUTE
- Cebe ®opmMa

OkxpyxHOCTBA . CTepeTnm
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rn. 4. AITOPUTMbI N CTPYKTYPHOE NPOrPAMMUPOBAHMUE

Nepapxuna Knaccos

Knacc: O6bekT A

/Knacc: OAvucnnenHbin 06‘beKT\
Cynepknacc: Ob6bekT

[lepeMeHHble: ...
MeToabl: ...

MHOroyrosibHuK A

MHoroyrosbHuk B

MHoroyrosbHuk C

\ ﬁnacc: MHOroyrosibHuK

[lepeMeHHble: Mo3uyua
CTopoH
yrnsbl

MeTogbl: dopMa

BbicBeTUTDbL

Ctepetb

Cynepknacc: AucrnsieiHbii 06beKT

~

bl

[ Cynepknacc: MHoOroyrosbHuk

[lepeMeHHble: [ANIMHHaA CTOPOHa
KopoTkas
CTOpPOHa

MeTtoabl: dopma

YBenuueHume:
\HDOLI,GHT

~

/
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