Fnasa 4. AJITOPUTMbI U CTPYKTYPHOE
NMPOrPAMMUPOBAHMUE

MoHATME U cBOCTBA a/ITOPUTMa

A3bIK 610K-Ccxem

CTpyKTYypHOE nporpammunpoBaHue

OCHOBHbIE CTPYKTYpbl a/AITOPUTMOB

A3bIK NpoeKTUpoBaHuA nporpamm (ncesaoKoa)
PeKypcuBHbIN anroputm

ANroputmbl NOUCKA

ANroputmbl COPTUPOBKU

O6beKTHO-OpUEHTUPOBAHHOE NPOrpaMmmMmMpoBaHUue
(npuHUKNbI, BHYTPEHHOCTb 06bEKTA, Mepapxma Knaccos)



MOHATUE 1 CBONCTBA A/TTOPUTMA

Anroputm - dopmasibHOE onMcaHMe NocieaoBaTeNbHOCTU AeNCTBUIN, KOTOpPOe
HeobXoAMMO BbINONHUTL AN PeLleHns 3a4auu.

OCHOBHbIe CBONCTBA a/ITOPUTMA

1. AnckpeTtHoCTb. AITOPUTM NpeacTaBaAeT NpoLuecc peleHna 3a4a4mM Kak
nocaen0BaTe/IbHOCTb BbIMNOMIHEHMA LWATrOB-3TanoB. [1A BbINONHEHUA KaXKa0ro
3Tana TpebyeTtca onpeaeneHHoe Bpems, T.e. Npeobpa3oBaHMe UCXOAHbIX AaHHbIX B
pe3y/ibTaT NPOUCXOAUT ANCKPETHO BO BPEMEHMN.

2. OnpepeneHHOCTb (AeTepMMHUPOBAHHOCTL). Kaxkaoe npaBmMao aaropmMtma A0aKHO
ObITb YETKUM U 0AHO3HAYHbIM. OTCIOAa BbINOJIHEHUE aNTOPUTMA HOCUT
MEXaHUYECKMM XapaKTep.

3. Pe3ynbratMBHOCTb (PMHUTHOCTb, KOHEYHOCTb). ANTOPUTM A0/IKEH NPUBOANTL K
PELLUEHMIO 334341 32 KOHEYHOE YNCAO LLAroB..

4. MaccoBoCTb. AI'IFOpMTM peweHnA 3a4a4un pa3pa6aTb|BaeTCF| B 06LLI,€M Bnage, 1.€. oH
A0/1KeEH ObITb NMPUMEHUM ONA HEKOTOPOTro KaacCCa 3a44a4, Ppa3/1In4atoWwnxcA
MCXOAHbIMU AaHHbIMHA (O6J’IaCTb NPUMEHUMOCTHU anropvmv\a).

I'IporpaM:\/\a — OKOHYaTEe/IbHbIN BAPUAHT aJ/ITOPUTMaQ, OpMGHTMpOBaHHbIVI Ha
UCNONMHUTENA (BbILIMCJ'IVITeIIbHyI-O MaUJVIHy).
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A3bIK B/TOK-CXEM
| |

Npouecc — 0bpaboTKa
Z=X+5 [aHHbIX (BblUMCNEHME, Uma
| nepecblnka u 1.n.) |

MpeponpeneneHHbIN
npouecc — noAanporpamma

Aa HeT peyenne - CoeaAnHUTENbHbIE IMHUU U
NPOBepKa ycnosus Mx obbeanHeHue
aHHble — BBOJ- CoeauHUTEND —
MNMevaTtb Z A A A
BbIBOA, AaHHbIX TOYKa CBA3M
|
TepmuHaTop — Havyano un
Hauano KOHel BbluMCAUTeNbHOO KommeHTapwii

npouecca
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CTPYKTYPHOE NMPOIrPAMMUWPOBAHNE

OcHoBHble (6a3oBbie) CTPYKTYpPbl a/ITOPUTMOB — 3TO OFPaHUYEHHbIN Habop
CTaHAAPTHbIX CNOCObO0B coeanHEHMA OTAENbHbIX 6IOKOB UM CTPYKTYP 610KOB ANS
BbINO/IHEHMNA TUMMYHbIX NOC/IEA0BATENBHOCTEN AENCTBUMN.

[JOKa3aHo, YTo Nporpammy Ana Ntobor NPOCTON NOrMYECKON 3a4a4M MOXKHO COCTAaBUTb
N3 CTPYKTYpP cefioBaHNE, pa3BeTBAEeHNE 1 NnoBTopeHue (LmKAa).

TexHONornaA CTPYKTYPHOro nporpammupoBaHmnAa — NOAXOA, K MPOrpaMmMMpPOBaHULO, B
KOTOPOM ANA nepeaayun ynpaBaeHusa B NporpaMmme Mcrnonb3yetca Tpu 6a3oBbix
CTPYKTYPbI (KOHCTPYKUMK): cnefoBaHWe, pa3BeTBAEHUE, LMK, DTa TEXHONOTUA
Pa3paboTKM CNOXKHbIX NPOrPaMM peKoMeHAYEeT pa3bmsaTb (AeKOMNO3MPOBaTh)
nporpammy Ha noAnporpammsl (Mpoueaypbl), peLlatoline otTaenbHble Noa3anayn, T.e.
H6asupyeTca Ha npoueaypHOU A€KOMMNO3ULUM.

MpocTtaa nporpamma — aIropuTMm, 4151 KOTOPOro:
* CyLecTByeT eANHCTBEHHbIN BXOA U €AUHCTBEHHbIN BbiX0A,;

° [O/1A KaxKA0ro 3/IeMeHTa a/idPUTMa CYLLLECTBYET NYTb OT BXOAa K BbIXoAy Yepes 3ToT
3NeMeHT (T.e. aIfOPUTM He CoAePKUT BECKOHEYHbIX LLUKNOB U HE COAEPHKNT
H6ecnonesHbIX (HeAOCTUHKMMbIX) pparmeHToB).
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NPUMEPbLI MPOCTOW M HENPOCTbIX MPOTPAMM

\4

BecKoHeYHbIN UUKA

[lpocTaa nporpamma

[
»

Hepoctmxmnmbin dparmeHT
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OCHOBHbIE CTPYKTYPbl AITOPUTMOB U NX TTPOU3BOAHbIE

CnepoBaHue —
nocnegosBaTesibHoOe
BbIMNO/IHEHUE
aencremm (6n1okos).

LUukn "Oo" (c Limkn «Moka» (c
NOCTYyCNOBUEM) — npeaycnosmem) —
Teno umkna (bnok 2) NOKa He byaeT Hapy-
BbIMO/IHAETCA A0 TeX lweHo ycnosue (610K
nop, NOKa ycnosue 3), ocyuwecTBaseTcs
(6noK 3) He cTaHeT Her noBTOpPEeHUe Tena
NCTUHHbIM. - umkna (6nok 2).
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OCHOBHbIE CTPYKTYPbl AITOPUTMOB U NX TTPOU3BOAHbIE

I

e

Pa3BeTBaeHue — Ob6xop, — IMHOeCcTBEeHHbIN
NPMMeEHAETCA, KOraa B YaCTHbIN Cy4van Bbl6bOp —

3aBUCMMOCTM OT YCNOBUA pa3BeTBAEHUA, KOrga obobuieHne passeTBe-
TpebyeTca BbINOAHUTL NNBO O4Ha BETBb He HWA, KOrga B 3aBUCK-
O4HO gencrtene, nnbo COAEPHKUT HU KaKMX MOCTM OT 3HAYEHMUSA
apyroe. OENCTBUM. nepemeHHown I Bbinon-

HAETCA OAHO U3
HECKO/IbKMX AENCTBUN.
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NCEBOOOKOL

NceBpokog, (A3bIKk NpoekTUpoBaHuA nporpamm PDL, Process Design Language) —
cnocob onmMcaHMa NPorpaMmmbl Ha 3Tane NPoekTUpPoBaHma. COCTOUT U3 BHELLHETO
CMHTAKCUCA U BHYTPEHHEero CMHTaKcuca.

BHeELWHMIA cMHTaKcUC — 3a4aHHbIN Habop onepaTopoB, MOCTPOEHHbIX N0 0bpa3Ly
A3bIKOB NPOrPaMMMPOBAHUSA N ONUCHIBAOLWMIA NOTUKY NPOrPaMMbl. BHelHK
CMHTAKCUC COOTBETCTBYET OCHOBHbIM CTPYKTYpam anropntmos. K BHelHemy
CMHTAKCUCY TaKKe OTHOCATCA npoueaypbl U moaynu. NMpouegypa — 3T0 XpPaHMMan B
NamATXU MaLIWHbI NOANPOrpamMmma, KOTOPas MOKET BbI3blBaTbCS A5 BbINOJIHEHUS U3
Pa3/INYHbIX MEeCT OCHOBHOM Nporpammsl, 1nbo n3 apyrux npoueayp. OHa Bbi3bIBaETCH
1 BbINONHAETCA A0 3aBepleHnsa 6e3 coxpaHeHUA BHYTPEHHMX AaHHbIX. Mogynb — 3TO
HECKO/IbKO npoueayp, OpraHM3oBaHHbIX B cUcTeMy ANa yaobctea paboThbl
nonb3osatens. Moay/ib UMeeT A40CTYN K O6LWMM AaHHbIM, KOTOPblE COXPaHAOTCA

MeXK Ay Noc/iieaoBaTeIbHbIMU BbI30OBAaMW MOAYAS.

BHYTpPEeHHUU CUHTaKcUC — obwmin, 06bIMHO CNeumManbHO He onpeaesiieMbin CUHTAaKCUC,
NPUTroAHbIN ANA ONUCAHUA 3a4a4 B AaHHOM obnacTu. MNpaKkTuueckn noboe
npeanoXeHue, HanMcaHHOe Ha eCTECTBEHHOM A3blKke, B0 Ha cneunann3npPoBaHHOM
A3blKe (Hanpumep, matemaTndyeckme Gopmysbl) MOKeT BbITb UCNO/Ib30BAHO.
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ONEPATOPbI BHELUHETO CUHTARCHUCA NMCEBOAOKOOA

CnepoBaHue. 3anNMCbIBAOTCA NOCAea0BaTe/IbHO
onepauun oaHa nog, apyron. na otaeneHun
4acTu NOocnenoBaTe/IbHOCTU ONepaTopos
ncnonb3ytoTtca onepatopsbl do...end-do.

UHaeKcHaa nocnenoBaTeNibHOCTb (LMKA MO
cYeT4YMnKy). LnKn c 3apaHee onpeaeneHHbIM
4Yncaom waros (cpeaHee mexay obbl4YHbIMMU

nocnenoBaTeIbHOCTbIO U KZTACCUYHECKNM LI,VII-(.I'IOM).

LUunkn-Ao. Onepaynmn CTPYKTYpbl, BKAKOYaAA
moamduKauymio until-tecta, BbiInoaHAOTCA OANH
nnn 6onee pas 4o Tex nop, Noka until-rect He
npuMeT 3Ha4YeHne UCTUHaA.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

nepeasi onepaumusi
BTOpasi onepauusi
do

TPpeTbs olnepaums
end-do

for

MHIOEKCHBM CIIMCOK
do

do-uvacTe
end-do

do
do-uacThe
until
until-TecT
end-do



OMNEPATOPbI BHELUHETO CUHTARCHUCA NMCEBOAOKOAA

Limkn-lNoka. Do-yacTb BbINonHAETCA, NOKa while-
TEeCT UMeeT 3HayeHne UcTnHa. Do-yacTb
mognobuuympyet ycnosue while-tecta ana toro,
4TOObl OKOHYUTb BbIYUC/IEHMS.

if
if-recrT
then
then-uacTe
else
else-uacTp
end-if

Pa3BeTBNeHUe.
Ecnun...To...nHauve.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

while
while-TecT
do
do-uvacTs
end-do

case

coucok 1
case-uacTs 1

CIIMCOK 2
case-yacTe 2

CIIMCOK n
case-yacTk n
else
else-uacTp
end-case

IMHOXKecTBEeHHbI BbI6OP.
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MPUMEP AJITOPUTMA

BbiuncneHune CYMMbl KBA4pPaTOB rNnepBbiX \ LesibixX ymcen

C ucnonbloBaHmem ncesaokoda U A3blka 610K-CcXxem

N
i?=1%+2%+--4+ N?

=1

S =

l

BeecTrn UMciio cjiaraeMsix

Cymma = 0
HomMep =1
do

CymMMa = Cymma + HomMep?

YeenmununTe HoMep Ha emmMHUILLY
until

HomMep > Umcio crnaraemsix
end-do
HaneuarTarTe CymMMmy

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

<: Hayano :>

\ 4

Beoa N

HeTt

[la

Meuyatb S

v

(" oren )
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TUMNbl AAHHbIX

[MOMMMO COBOKYMHOCTM YNPABAAKOLLMX CTPYKTYP, Ba*KHbIM aCNEKTOM CTPYKTYPHOTO
NPOrpaMmMmMpPOBaHMA ABISETCA OpPraHM3auma AaHHbIX, Y4aCTBYHOLMX B peLleHnm
npob6nembl. CTPYKTYpa NporpamMmmbl U CTPOEHUE AaHHbIX HEPA3PbIBHO CBSA3AHbI.
"[Mpoepamma — 3mo KOHKpeMHOE, OCHOBAHHOE HA HEKOMOPOM PeasibHOM Mpeocmas-
/IeHUU U CMPOeHUU OaHHbIX, sonaouweHue abcmpakmnyozo anzopumma” (H. Bupm).

Tun AaHHbIX — 3TO XadPaKTEPUCTUKA AaHHbIX, onpegenarwad MHOXeCTBO 3HAYEHUN U
onepau,mﬁ, KOTOpPblEe MOTYT ObITb NPUMEHEHDbI K 3TUM AadHHbIM, a TaKXe MpaBujia Ux
BbINO/THEHUA.

{ TUNbl AAHHbIX }

NMPOCTDIE CTPYKTYPUPOBAHHDIE
(ckanapHbie) (cTpyKTYypHbI)
CraTnyecKkune CTpPyKTypbl AnHamuyeckue
(maccuBbl, 3anucy, CTPYKTYpbI
MHOXecTBa) (cnucku, ouepean,

-

CTEKU, AepeBbA, rpacbbl)j

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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PEKYPCUA

3a/1a4a UMeeT PEKYPCMBHOE peLleHne, eciv ero BO3MOXHO ChOpPMYIMPOBaTb Kak
N3BEeCTHOe npeobpasoBaHmMe Apyroro, 60s1ee NPOCTOro peLleHns ToM XKe 3a4a4n, XoTs
camo pelleHue (bonee npoctoe) MoXKeT 6bITb Hen3BecTHO. MHOroKpaTHoe
NMOBTOPEHMUE TaKoro NpeobpasoBaHUA AOJIKHO CXOAMTCA K 6Aa3UCHOMY YTBERIKAEHMUIO.

dyHKumA F apnseTca pekypcMBHOMK, ecnm
1. F(N) = G(N,F(N-1)), roe G — nssectHaa GyHKUUSA;
2. F(1) — nu3BecTHO (6a3uncHoe yTBEPKAEHME).

( Hayano >

< Fact(I) >
BbluncneHune Bsoa N
daxtopmana N ¢ Aa Her
NCMONb30BaHNEM '
o F = Fact(N)
PEKYPCUBHOWM v v
bYHKUNM , Fact = Fact =1
MNeuvaTb F I*Fact(I-1)

I
A ¢
( Ko;eu > ( Bo3spaTt >

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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MONCK

MounckK - obHapyXKEHME HYKHOIO 3/IeMeHTa B HEKOTOPOM Habope (CTpyKType) AaHHbIX.
ANeMEHT AaHHbIX — 3TO 3aMUCb, COCTOALWAA U3 KAtoYa (Lenoe NonoKUTENbHOE YNCI0) U
Tena, CoAeprKallero HeKoTopyo MHPopmaumio. 3aaa4a NOUCKA COCTOUT B TOM, YTODObI
O0DOHapPYKUTb 3aMUCL C HYXKHbIM KIHOYOM.

JInHeHbIN NOUCK.

dNeMeHTbl NPOoBepPATCA Nocne0BaTe/IbHO, MO OAHOMY, A0 TEX NOP, NOKA HYXKHbIN
3NeMeHT He byaeTt HanaeH. Ana maccma n3 N afiemeHTOB TpebyeTcs, B cpegHeMm,
(N+1)/2 cpaBHeHuI (BblY. cnosxkHocTb O(N)). Jlerko nporpammunpyeTca, NnoaxoanT ANA
KOPOTKMX MacCCUBOB.

ABOnNYHbIN (6BUHAPHDbIN) NOUCK.

MpMeHnMm, ecn MaccmB 3apaHee OTCOPTUPOBAH (Mo Bo3pacTaHUIo Katouen). Kntoy
MOMCKA CPaBHUBAETCA C KAKOYOM CpeaHero anemeHTa B maccmse. Ecnamn 3HaueHue
KNto4Ya NOMCKa H6o/blie, TO Ta e caman onepauma NoBTOpPAETCA A5 BTOPON NONOBUHbI
MaccMBa, eC/IN MeHblle — To ANns nepsoi. Onepaumna NOBTOPAETCA A0 HAXOXKAEHUS
HY*KHOrO anemeHTa. Ha Kaxaom Lware ArMana3oH 3/IEMEHTOB B MOUCKE YMEHbLLIAeTCs
BaBoe. Tpebyetca, B cpegHem, (log,N+1)/2 cpaBHeHwui (Bbiy. cnoxHocTb O(log,N)).
MpumeHaeTca ANs NoucKa B 60NbLUMX MacCUBaXx.

dyHKuMA G(X) — pyHKUMA-oueHKa ana pyHKumm F(x), F(x) = O(G(x)), ecamn
)}i_r)rgo(F(x)/G(x)) = const(x) # 0

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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COPTUPOBKA

CopTupoBKa (ynopagoueHue) — nepepasmelleHne 31eMeHTOB JaHHbIX B
BO3pacTalolem nnu yboisatouem nopaake. Mpu Bbibope metoaa COPTUPOBKU

HeobxoAMMO yYMTbIBATb YNC/IO cOpTUPYEMBbIX anemeHToB (N) U A0 KaKoW cTeneHun
3N1E€MEHTbI YXKe OTCOPTUPOBAHDbI.

Kputepuu oueHKM metToaa COPTUPOBKMN:

® KO/IMYEeCTBO HeobxoaMMbIX onepauui CpaBHEHMS B 3aBUCUMOCTM OT YMC/Ia
anemeHToB N, BblUMC/INTE/IbHAA C/IOXKHOCTb aITOPUTMA XapaKTepuU3yeTca C
nomoLbto O-GYyHKLKUK, aPryYMEHTOM KOTOPOIM MOXKET ObITb Apyraa ¢pyHKUMA oT N;

* 3¢pPEeKTUBHOCTb MCMO/Ib30BAHMNA NAMATHU
f S(N)
S(N) + AS(N)’
rae S(N) — o6bem namaATH, 3aHMMAEMbIN 31IeMEeHTaMKN AaHHbIX A0 copTUpoBKK, AS(N) —
obbem AONONHUTENBHOW NAaMATHU, Tpebyemon B NnpoLLecce COPTUPOBKMU.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme



MNpuHuKMn: M3 maccusa 8bibupaemca Hau-

MeHbWUul 31emMeHm U MeHAemca mecmamu ¢

COPTUPOBKA BbIEOPKOM

rnepebim asieMeHmMom maccuea, samem

6bI6UpG€mCFI HaumeHbWul 31emeHm u3
ocmaswuxca u meHAemca mecmamu co

emopbiM ssieMeHmMom maccuea u m.o.

5

N
N
78 | 63 | 58 | 1.2 | 84 | 45
t ¢ N-1
N
63 | 78 | 58 | 1.2 | 84 | 45
T f
N-2
) A
63 | 1.2 | 58 | 78 | 84 | 45
f f
N-3
\
63 | 1.2 | 45 | 78 | 84 | 58
T f
N-4
A
63 | 1.2 | 45 | 58 | 84 | 7.8
t 1

BeecTnn MaccuB A(l. .N)
for 3 =1,N-1,1

do
Muu.3xn. = A(J)
Unpexkc Muur.3xn. = J
for I = J+1,N,1
do
if A(I) < Mmu.9J.
then
Muua.3n. = A(I)
Uupgexc Muu.9n. = 1
end-if
end-do
A (Mupexc Mumu.2xn.) = A(J)
A(J) = Munu.9Jm.
end-do

BriBecTt A(1l..N)

TpebyeTca, B cpeaHem, N(N+1)/2 cpas-
HeHUM (BblY. cnoxHocTb O(N?), He 3aBUCUT
OT HayaNbHOM YyNOPAAOYEHHOCTH).
[JononHuUTeNbHAA NAaMATb HE HYXKHa.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme 16



[puHUKMN: Ss1emeHmeol 8bI6UPaOMCA o oyepeou u

COPTUPOBKA BRJTKOMEHNEM

MoOMeWw,aromca 8 Hy#Hoe Mecmo
0mcopmuposaHHol Yacmu maccuad.

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

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

BeecTnn MaccuB A(l. .N)
for I = 2,N,1

do

A(I)

Temp

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

A(J)

Temp

TpebyeTca, B cpegHem,

(N-1)(N/2+1)/2 cpaBHeHu4 (BbIu.

cnoskHocTb O(N?)). CKkopocTb
AAHHOroO MeToAda 3aBUCUT OT
Ha4Ya/IbHOW YyNnopAA0YEHHOCTH
maccuBa. He Tpebyet
[OMOJIHUTEIbHOW NaMATK.
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COPTUPOBKA OBMEHAMMW (IMY3bIPbKOBAA)

MpuHumn: Beibuparomcsa 08a anemeHma, u
ecs1u Opy2 No OMHOWEHUIO K Opy2y OHU He
HAX00AMCA HYH#CHOM ropsaoKe, mo MeHSH-
romca mecmamu. lpouyecc npodonraemcs
MOKA HUKAaKue 084 3/1eMeHmMa He HYyHHO
MEHAMb Mmecmamul.

78 | -6.3 | 538 1.2 8.4 4.5

" S US A
N-1 K

2| 63| 12 ] 58] 45| 78 | 84

N N

N2 .
3|-63] 12| 45| 58 | 78 | 84

"
N-3

4 | -6.3 1.2 4.5 5.8 7.8 8.4

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

BeecTn MaccuB A(l..N)
K=1, I =1
while K <> 0

do
K=0
for 3 =1,N-I,1
do
if A(J) > A(J+1)
then
T = A(J),
A(J) = A(J+1),
A(J+1) = T, K = K+1
end-if
end-do
I =1+1
end-do

BriBecTt A(1l..N)

BbluMcanTenbHasa CIOXKHOCTb METOAa CUbHO 3aBU-
CUT OT UCXOAHOIO PacnooXeHNA aneMeHToB. Mu-
HMMaNbHOE YNCNO cpaBHeHMM — N-1 B NOIHOCTbIO
OTCOPTUPOBAH-HOM MACCMBE, MaKCMMabHOE —
(N2-N)/2 npu HayanbHOM cOpTUPOBKE B 06paTHOM
nopaake. CpeaHsa BblMMCINTENIbHAA CIOKHOCTb
O(N2). Jon. namaATtb He TpebyeTca. 18



COPTUPOBKA PACMPEAENEHMEM (METO/A KOP3UMH)

[lpnHUUN: Is1emeHmMbl Maccusa paccmampusaromca KaK CO80KYNHOCMb qud)p

(cumeonos), nepsvili waz - copmuposKa Mo 3Ha4YeHUo cmapwel yugppsl, 3amem
rnosy4eHHole MOOMHOXecmaa (2pyrnrsl) COpmMupyromca o 3HayeHuro caedyroujel
uugpsl u m.o.
Kaxabi anemeHT macecmsa A (1..N) — cosokynHoctb umép C,C,C,...C_, rae m —
KONMYECTBO LMbP MAaKCMMaNbHOTO 3N1eMEHTa (€C/IN KaKOM-TO 3/1eMEHT COAEPXKUT
MeHbLUe LMdp, TO OH C1IeBa JOMNONHAETCA HYAAMM).

|O
o
|
N

|

2356

2347

0420 A(2)
AG3)

1347

6521

2421

0420 —

AG)
A®)
AQ)

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

CpeaHAA BblMNCAUTENBbHAA
cnoxHoctb O(N log,N) u
nydwe, ecam m (ymcno
umMdp) mano. TpebyeTcs
[OMNONHUTENbHbIM MaccuB
pasmepom N, 1 elle maccus
pasmepom 10, B KOTOpPOM
NOACYUTbIBAETCA YNCNO
3/1EMEHTOB C Bblae/fieMon
unedpon 0,1,...9.
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EbICTPAA COPTUPOBKA

[MpuHumn: OnpedeneHHbIM 06pa3om
8bl0es1I5emcs nopo2o8sili 3nemeHm.
Ha nepsom amarie anemeHmMol
obmeHusaromcsa makK, Ymo Hoebll
MaCCu8 0Ka3b18aemcs pa3oesneHHbIM
10P0208bIM 3/1eEMEHMOM Ha 08€
yacmu: 8 s1e80li 8ce 3nemMeHMmMol
MeHblUWe Nnopo2osoeo, a 8 npasoli —
6osbwWe uau pasHsl MOPO208OMY.
3amem nooobHewili cnocob
ucrnoss3yemcs 0715 pa3oeneHus
Kax0020 U3 HOBbIX MACCUBOB HA 08€e
yacmu u m.0.

Anroputm npoueaypbl pa3dbmneHns
maccuBa A(1..N) noporosbim
3N1eMEHTOM, HaxodALWMMCA BHaYane
Ha mecTe A(1).

V=2A(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=K-1
end-if
Temp=A (1) ,A(1)=A(K) ,A(K)=Temp

A(K), A(K) = A(J)
Temp

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme



EbICTPAA COPTUPOBKA

CpeaHsA BbIYMCUTENBHAA CIOXKHOCTb —
O(N log,N). Ba>kHoe 3HauyeHne numeet
BbIOOP 3HaYEHMA NOPOroBOro
anemeHTa. B yacTHOCTH, ecnn UCXOaHbIN
MaccmB 61U30K K OTCOPTUPOBAHHOMY,
TO NP BbIBOpE NOPOroBbIM 3/IEMEHTOM
nepBoro afiemeHTa (Kak B npumepe)
BbIYUCANTENBHAA C/IOXKHOCTb
anroputma byget O(N?2). HenatenbHo,
4TOObI MOPOrOBbIN 3N1EMEHT B
KOHEYHOM uUTOore pasaenna Mmaccms
NPUBIN3NTENBHO Ha AiBE PaBHble YacTu.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

/8 | -6.3 | 5.8 1.2 8.4 4.5
K=2 J=6
/8 | -6.3 | 5.8 1.2 8.4 4.5
K=3 J=6
/8 | -6.3 | 5.8 1.2 8.4 4.5
K=4 J=6
/8 | -6.3 | 5.8 1.2 8.4 4.5
K=5 J=6
/8 | 6.3 | 538 1.2 8.4 4.5
N

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




COPTUPOBKA CTUAHUNEM
BeecTnn Maccuer B(l..M),C(1l..L)
I =1, =1
for K = 1,M+L,1

do
[NpuHuun: Jlea omcopmupo8aHHbIX e Lo I
then
maccusa coeoOuHAMCA 8 00UH
A(K) =C(J), dg=Jd + 1
maccus makum obpazom, ymobebi u else
OH CMas oMcopMuUPOBAHHBIM. if > L
then
ANTOPUTM CUAHUA OTCOPTUPO- A(K) = B(I), I =1 +
BaHHbIX maccmsoB B(1..M) n C(1..L) B else
maccus A(1..M+L) 3akntouaeTca B if B(I) < C(J)
cnepytoulem. B kavectse A(1) then
BbibMpaem HameHbLn 13 B(1) n A(K) =B(I),I =1I
C(1). Echm 310 B(1), TO B KayecTBe else
A(2) — HaumeHblwnm n3 B(2) n C(1) n A(K) =C(J),J =0
T.4. end-if
end-if
end-if
end-do

BriBecTnt A(l. .K)

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme



COPTUPOBKA CJTUAHUEM

Ecnn umeeTca oAnMH HEOTCOPTUPOBAHHDIN
maccms A(1..N), To ero Mo»KHO
paccMmaTpuBaTb Kak COBOKYNHOCTb N
OTCOPTMPOBAHHbIX MaCCUBOB, Ka*Kabln U3
KOTOPbIX COCTOUT U3 OAHOFO 31E€MEHTA.
MepBbi War — CIMAHME MACCMBOB NOMAPHO,
3aTem obbegnHeEHME Nap B YETBEPKU U T.A4,.

CpeaHAA BbIYUCINTENBbHAA CIOXKHOCTb
anroputma — O(N log,N). TpebyeTcs
AONONIHUTENbHbIA MaccuB, coaepKawmm N
3/1eMEHTOB.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

p

7.8 -6.3 5.8 1.2 8.4 4.5
1 2 3 4 5 §)
A A A A A A
7.8 -6.3 5.8 1.2 8.4 4.5
Ny Nt/ Nt/
1 2 3
A p Al A N
-6.3 7.8 1.2 5.8 4.5 8.4
+
1 2
A A \
-6.3 1.2 5.8 7.8 4.5 8.4
;\+
1
AN —
-6.3 1.2 4.5 5.8 7.8 8.4
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OBbEKTHO-OPUEHTUPOBAHHOE NMPOrPAMMWPOBAHUE

CTpYyKTypHOE nporpaMmmmnpoBaHmne npmcnocobaeHo Ana onmcaHmna AencTBui, a
0ObEKTHO-OPUEHTUPOBAHHOE — ANA ONUCAHUA MOAENEN.

ABCTpaKuma — 3TO CNOCOOBHOCTb A3blKa NPOrpaMmMmnpPoBaHMA oTobparkaTb 0O BEKTDI
BHELLUHero mmpa B popme abCTPaKTHbIX CTPYKTYP B COOTBETCTBUM C peLlaeMomn
3a/a4ein. ABCTpPaKTHbIE CTPYKTYPbI, MPU NMOMOLLM KOTOPbIX peasin3yeTcs 3TOT NPUHLMN
Ha3blBalOTCA Knaccamu. Knacc — aTo CTpyKTypa obbeanHsowaa nepemeHHole (nons),
OMUCbIBAOLLIME COCTOAHME 00BEKTA, M Npoueaypbl U GYHKUUK (MeToAabl),
onucbiBaloLLMe ero noseaeHme. Knaccbl NnpeacTaBnatoT cobor abcTpakTHbIe ONMcaHuA
CTPYKTYP AaHHbIX, HO CaMM AaHHbIE OHU He coaepKaT. [laHHble NoABNAKTCA TOrAa,
Koraa no onMcaHMAM KN1accoB B NaMsATU BblaenaeTca Heobxoanmmoe npocTPaHCTBO U B
HeM CO34alTCA 3K3eMNIAPbI Knacca (06beKTbl).

MHKancynauma — CBOMCTBO A3blKa NPOrpaMmMmnpoBaHmMA, No3Bonatowee 06beguHUTD
AaHHble N AENCTBUA B €4UHbIN 0OBEKT N CKPbITb peannsaumnto obbekTa ot
nonb3oBaTtena. laes MHKancynauum, B YacTHOCTU, peann3oBaHa B MoAyne Npu ero
Pa3aeneHnn Ha Cekummn nHTepdemnca n peanmsauun.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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OBbEKTHO-OPUEHTUPOBAHHOE NMPOrPAMMWPOBAHUE

3HauYUTENIbHO YNPOCTUTb MOHMMaHME CIOXKHbIX 33424 YAAETCA 3a CYET BBEAEHMUA
nepapxmm Knaccos. CBA3b MeX Ay KlacCaMm PasHbIX YPOBHEN AOCTUIaeTca 3a cyeT
HacnepoBaHuA. HacnepoBaHue — 3TO pacliMpeHme CBOMCTB HAaceAHMKa 3a CYET
NPUHATUA BCEX CBOMCTB NpejKa.

nOﬂMMOp¢M3M COCTOUT B BO3IMOXHOCTU Nepeonpenenatb MeToabl K/1aCCa-poanUTENA.

OH 03HayvaeT 0bLWKnn poa AENCTBUIN, KOTOPbIE MOTYT ObITb BbIMO/IHEHbI PA3HbIMU
cneunPryeckMmm NyTAMU B 3aBUCUMOCTM OT TOFO, KaKne 0H6bEeKTbI BbINOJIHAKOT 3TH
Aenctema. HepaspbIBHO € NOAMMOPPU3MOM CBA3AHO NOHATUE AUHAMUYECKOTO
CBA3bIBAHUA, COCTOSILLLEE B BO3MOXHOCTM OT/I0KUTb NOACTAHOBKY PeasibHOro agpeca
HEKOTOPOM NoANporpaMmbl-meToda C 3Tana KoMmnunaunm (paHHee cBA3biBaHWE) A0
MOMEHTA BbINONHEHMA NPorpammbl (Mo3gHee cBA3bIBaHUE).

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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OBbEKTHO-OPUEHTUPOBAHHOE NMPOrPAMMWPOBAHUE

OB6BEKTHbIN CTUb NPOrPaMMMPOBaAHMSA CBSAI3AH C BO3AENCTBMEM Ha 0O6beKTbl (MHaue, ¢
nepeaayen ob6beKkTy coobuleHuin). NpoeKkTnpoBaHue 6asnpyeTca Ha TOM YC/IOBUU, YTO
HWKaKaA NoAcucTema AaHHOro YPOBHS He A0/1KHa 3aBUCETb OT yCTpoMncTBa Ntobom
APYro NoACcUCTEMbI 3TOFO YPOBHA (B3aMMOAENCTBYIOT, HO He 3aBUCAT).

CoobLeHne, NnocaHHOE 0OBEKTY, aKTUBU3UPYET COBOKYMNHOCTb Oonepaumin Hag,
0b6beKTOM — MeTo/,. 3aAaBan CTPYKTYPY obmeHa CoOobLLEHUAMN MexKaY 06beKTaMMU,

npPorpaMmMmnCT Noay4aeT COBOKYIMHOCTb onepau,mﬁ, KOTOPblE U COCTAaBAAKOT NPOrpammy.

OcCHOBHbIe TUMbl oNnepauni Hag obbekTamm

Ha3sBaHue CopeprkaHue

KoHcTpyKTOp Co3paeT v MHMLMANU3npyeT 00BbEKT.

[ecTpyKTop OcBoboXKAaeT 06BEKT, T.e. pa3pyLUaET ero.

Moaudukarop N3meHAEeT coCcToAHME 0O6BbeKTa.

Cenekrtop CunTblBaeT COCTOAHME 0OBbEKTA Bbe3 N3MeHEHUA 3TOro
COCTOAHMUA.

Utepatop OpraHu3yeT AOCTYN KO BCEM YacTaAM 0H6BbEKTA B CTPOro
onpeaesieHHOW Noc/ef0BaTENIbHOCTMU.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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BHYTPEHHOCTb OBbEKTA

OKpYXHOCTbA

MNons
e MNMo3unuyua 15,20
e Pazmep 5
MeTtoabl
e dopma
- Mapkep llepoBsepx
- Mapkep CaswurK : No3nyusa
- Mapkep CasurHa : Pasmep
- Mapkep lepoBHuK3
- Mapkep HepTtutoyry : Pazmep,360
e BbicBeTUTb
- Mapkep YepHbin
- Cebe ®dopma
e CrepeTb
- Mapkep benbin
- Cebe dopma

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

MapkKep

MeToabl
e [lepoBBepx
e [lepoBHu3

e YepHbiH

e benbiu

e CasurK : XY
e CaBurHa : Z

* YeptutbAyry : R,@

CoobuweHuns (onepaumn)
06beKTy OKpPY*KHOCTbA:

OKpPYyXHOCTBA . BEICEETUTH

OkxpyXHOCTBA . CTepeTs
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Knacc:

N

O6beKT \

NEPAPXNA K/TACCOB

/Knacc: AucnnenHbIN
CynepKnacc: ObbeKkT

Mona: ...
MeToapl: ...

OG'bEKT\

MHoroyronbHuMKA

AN

MHoroyronbHuKB

MHoroyronbHunkC

AN

[n. 4. AMTOpUTMbI U CTPYKTYPHOE NpOorpaMmmmnupoBaHmne

Mona:

o

\ macc: MHoroyronbHuK

Cynepknacc: AucnnenHblii 06beKT

Mo3nuua
CTOpOHDI
Yrnbl

MeTtoabl: Popma

BbicBeTUTb
CrepeTb

/Knacc: MpamoyronbHUK
Cynepknacc: MHoOroyrosnibHuk

Mona: /[AAWHHAA CTOPOHA
KopoTKasa ctopoHa

Metoabl: Popma

YBenunyeHue: l[poueHT

~

v
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