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Pa3nesa 1 OCHOBBI AJITOPUTMHU3ALUA

PA3AEJ 1 OCHOBBI AJITOPUTMU3ALIAA

I'JIABA 1 BU3BYAJIM3ALIUS AJITOPUTMOB
CPEJCTBAMMU P-CXEM

K ocnasnenuio K CJZ€0W‘0W€MV napaepad)v

§1 UCTOPHA U IIEJIH PA3PABOTKH

[IporpaMMUCT MUIIET NPOTpaMMy, KOMIBIOTEP €€ BbIMONHSAET. OJHaKO HE BCE
0 KOHIIA OCO3HAIT TOT (haKT, UYTO TMPEXKAEC UYEeM IMHCATh MPOTrpamMMmy,
MPOTPAMMUCTY He00X00umo cHPopMHUpPOBATH KAKMM-TO O0pa3oM aIroputM —
CyTh pelIaeMOM 3aJaud — HE3aBHUCUMO OT €€ CJIOXKHOCTH M crocoda
oopMIIEHUS.

C mosBIICHHMEM TIEPCOHAIBHBIX KOMITBIOTEPOB M BBICOKOYPOBHEBBIX SI3BIKOB
MIPOTPaMMHUPOBAHUS OCHOBHOE OOJIBIIMHCTBO MPOTrPaAaMMHUCTOB (B OCOOEHHOCTH
HAYMHAIOIIMX M MAJIOONBITHBIX) TPEANOUHUTAIOT CpaA3y HPUCMynams K
HANUCAHUIO KOOd.

[TonoOHBI MOAX0A, KaK NMPaBUiIO, MPUBOAUT K TOMY, UYTO MPOLIECC HAITUCAHMUS
IpPOrpaMMbl (MEXIY IPOYHMM, 3TO TOXKE CHOCOO ONUCAHUA ANOPUMMA, HO
npeoenvHo  0emanu3upoBanHbulil  «IOJ ~ BO3MOKHOCTH»  KOMIIBIOTEDA)
HallOMMHaeT  «OiyXJaHWe  €KHKa B TyMaHe», OCOOEHHO Y
HEMpo(EeCCUOHATBHBIX MPOrPAMMHUCTOB (YUYEHUKOB U CTYICHTOB).

Ouyenb >p(HEKTUBHBIM CPEJCTBOM OMHUCAHUS AJITOPUTMOB, U Ha Halll B3I,
BIIOJIHE JIOCTYIHBIM JIJIsl y4aliehcs: ayIuTOPUU MPAKTUYECKH JTI000ro YpPOBHS,
SIBIISIOTCA P-CXEMBI.

bonee moapoOHO 3TO cpencTBO OyAeT OCBEMIATHCS HHUXKE, a ceiyac OTMETHUM
HanOoJiee MpUBIICKATEIbHBIC HA HAIl B3MISAJ YEPThl KaK CaMUX CXEM, TaK H
Cpelbl uX pa3paboTKu:

® HaIISJIHOCTH AJITOPUTMOB, IIPEACTABICHHBIX P-cXxemoli(-amu);

® BO3MOXHOCTb IMPOCMOTpPa HUCKIIOUUTCIBbHO CTPYKTYPLI CXEM, HCKIIOUYCHUCM

Harpy3oxK;
® BO3MOXHOCTh O(OpPMIIEHHSI CXE€M JI00OTO YpPOBHSA CIOKHOCTH U JIIOOOM
TEeMaTHKH |

® [POCTOTAa BHECEHHsS YOPABILIIOIIMX CTPYKTYp B P-cxemy u mpocrora

MOU(DUKAIIUY TIOCTPOEHHBIX CXEM;
® E©CTECTBEHHOCTb OGOPMIICHUS aJIropuTMa M TMPOCTOTa peaau3aliu ero

JIEKOMIIO3UIIMM Ha OCHOBE YK€ IMOCTPOEHHOM P-cxeMbl 0Oojiee BBICOKOTO

YPOBHS;

1
B manHOM ciiy4ae HAac IPUBJICKACT B MEPBYIO OUYEpPEb YUcOHAS TEMATHKA: UCIIOIHUTEIH, KJIACCUYCCKUC 3a/1a4H HA MTOCTPOCHHE
BETBJICHHUH, IPOCTHIX IIUKJIOB PAa3HOTO THIIA, 00PabOTKH CTaHIAPTHHIX A3BIKOBEIX CTPYKTYP AAHHBIX (MacCHBOB, CTPOK, 3amuceil n

T.IL).

2 o
HMenHo 910 00CTOATEILCTBO HECOPUHYXJACHHO MMPUBUBACT HABBIKA HUCXOAALICU pa3pa60TKI/1 AJITOPUTMOB.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

® BO3MOXKHOCTH HPOCTOI'O JIOKYMCHTHPOBAHHS aJIrOPUTMOB B CaMOH cpejie
pa3paboTku P-cxewm;

e yroOHas cpema paspaborku P-cxem (R-Editor) ¢ MHTYHTHBHO MOHSATHBIM
uHTep(deiicoM U yCTOMUUBOM pabOTOiA.

<Q6wmii Bua cpensl. [Tanka 01 HavanpHoe coctosiane\01 IlepBolii BXOT>;

® BO3MOXHOCTh  JIETKOM  KOHBEpTaluu  pa3pabOTaHHOTO  ceMmeilcTBa
HEPApXHIECKH CBAAHHEIX P-cxem anropurma Bo MHOKECTBO dyHKINA CH++-
Koja".

» He ocraHaBnuBasch MNOAPOOHO HA KCTOPUM BO3HUKHOBEHUsI P-cxeM (B
HAaYaJIbHBIX 0003HAaUeHUAX R-cxeMm), 3amMeTUM JHIIb, YTO OHH SBIISIOTCS
coctaBisonieit yacthio R-texnomoruu [1-2] (RTK EC, RTK BOCM-6) [3] u
ObLTH npeyioxkensl M.B. BensOouikum.

" «R-mexnonocus npeonacaem eounviii mamemamuueckuil annapam O 8Ce2o
MEXHON0SULECKO20  KOMNIEKCA NPOU3800CMEA  NPOSPAMMHLIX — CPEOCME:
npoexmupoeanusn’,  KoOupogamus,  OmMAAOKY, — OOKYMEHMUPOBAHUA U
dKCNIYaAmMayuu».’

» JlaHHOE€  CpPEACTBO  YHHUKAJIbHO TE€M, YTO OHO  MOJJEPKUBAETCA
rocyaapctBeHHbIM cTtaHgaproM ['OCT 19.005-85 wu sBnsercs, mnoxanyi,
€IUHCTBEHHON OTE€YECTBEHHOM TEXHOJOTHEW NMPOrPAMMUPOBAHUs, HA KOTOPYIO
B 1988 ObL1 mosyueH MexayHapoaublid cranmapt ISO 8631 [4], u xoTopas
ObLTa BEICOKO OIICHEHA 3apyO0eKHBIMHU CIIeIHaucTamMu [5].

» C mnosiBieHHEeM TpadUyuecKUX AUCIJICEB M TepcoHadbHbIX OBM, P-cxembl
o0peNH «IOJHOE JbIXaHWe» M OKa3aIUCh >KU3HEHHO BOCTPEOOBAHHBIMU
CPEACTBAMHU BU3YAJIIbHOM TEXHOJIOIUHU ITPOIPaMMUPOBAHUS.

Bom umo 06 omom nuwem U.B. Berwbuykuii: «...Busyarvnas —mexuonocus
npozpammuposanusi Hosozo nokonenus (BTP) ucnone3yem mak Hasvieaemvie P-cxemvl. P-
CcXemMbl — 3MO HASPYJICEHHble NO 0yeam OpueHmuposaHuvie 2pagvl. OcHosHOe omauuue
BTP — npocmoma u eounas Ha cem JCUSHEHHOM YuKle epaguueckas @opma 3anucu
npozpamm, odecneyusaowjas HOGvle NPUHYUNBI NPOEKMUPOBAHUS, OMAAOKU, HALAAOHYIO U
KOMnakmuyio (bonee yem HA NOPsIOOK) 3anNuUcCh NO CPABHEHUIO C 3ANUCHIO 8 CYUIeCMBYIOUUX
a3vikax npoepammuposanus (All). Beudy ceoeii npocmomsl 0ocmynua wupoKkou macce
CHeyuanucmos, a He MOAbKO HpPOSPAMMUCMAM.... B Hacmoswee epems 2paguueckoe
npoepammuposanue BTP peanusosano 6 cpede Qt-Criotor C++ (www.glushkov.org). Omo
NO360UNO B8NONIHE 0OOCHO8AHHO nposecmu auaius npeumywecms BTP 6 cpasHenuu c
MPAOUYUOHHBIMU MEXHOI02UAMU, UCROAb3VIowuMU coepementvie All, UML u OOI1...

B mexnonocuu BTP HO6020 NOKONEHUs U3 NPOSPAMMUPOSAHUS.  UCKIIOYAIOMCS
onepamopyl nepexooa, 6vlbopa u yuxia muna goto, for, while, a maxowce memxu u cKooKu
muna begin-end, {-} u m.o.

3 [TomoOHast KOHBepTAIHSI IPAKTHICCKH OCYILIECTBIMA U B UCXOJIHBIC KOJIAa IPYTHX BRICOKOYPOBHEBBIX SI3BIKOB, 32 CUCT BHECCHHUS B
KOJI Pe3y/IbTaTOB KOHBEPTAINI HE3HAYMTEIBHBIX H3MCHEHHH «KOCMETHUYCCKOTO XapaKrepay.

4 BriieneHO MHOO, aBTOPOM JIaHHBIX MaTEPHAJIOB.

® Tam xe, cTp. 5.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

Bmecmo mux npednacaemcs ucnonb3oeamv MeOPUl0  HAZPYICEHHLIX N0 0yeam
OpUEHMUPOBAHHBIX  2pagoé U3 Klaccuyeckou  mamemamuku. B pesynomame
npospamMmuposanue  npuobpemaem  eOuHvlli  (0OUH-eOUHCMEeHHblll!)  epaguueckuil
aKeuganeHm (s0po, epaguyeckyro obonouxy) onsa ecex All. B Hosom npozcpammuposaruu
uHcmpymenm (2pagpuueckoe a0po) pazeusaemcs, NOOCMpau8aemcs nood peuaemyro 3a0aiy
U ee ucnoaHumenel, a He 3a0a4a mpancgopmupyemcs noo uncmpymenm (onepamopul All),
KaK 8 MpaouyuoHHOM HPOSPAMMUPOSAHUU. DMO 3HAYUMENTLHO YApowdem u peuiaem
cywecmeyloujue npooiemvt mpaouyuoHHo20 npocpammuposanus, exmiovas OOIy [6].



Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

K ocnasnenuio K C]Z@()VlObeleMV napaepad)y Knpedbl()womejw napaepaqby

§2 BA3HC BTP

* ['paduueckas 0007104YKa aIropuTMa B IpejaraeMoM CpelicTBe (S3bIKE) HOBOTO
MOKOJICHUS CTPOUTCS HA OCHOBAaHUU CXEM.

= DnemeHTapHasi cxema jgaHHod BTP HaszwiBaercs P-cxemoit. OHa COCTOUT U3
OOHOU 20PU3OHMATLHOU OYeU MEXKIY 08YMS GePUIUHAMU.

OP-cxeMa OP-cxeMa
Yenoene Yemoeme
w0 Cra—O
HeficTERA JeficTEHA

Puc. 2. 1 Buo snemenmapnoii P-cxemvr </{ok. 02>

. I[yra HMCCT HAIIPaBJICHUC TOJIBKO 6npaeo NN 8/1€60.

* U3 BepmmHbl P-cXeMbl MOXET BBIXOAWUTH .JH0OO€ Yucio Oye BOPABO W/WIH
BJIEBO.

o
O—=0)

Puc. 2. 2 I[Ipumep P*-cxemul ¢ neHazpysceHnbimu oyeamu <[lok. 03>

= P-cxema puc. 2.2 COCTOUT U3 YETHIPEX IIUKIIOB.

* 3aMeTHUM, YTO MCXOJAIINE M3 BEPIIUH YT MPOCMATPUBAIOTCS (YUTAIOTCH,
MMOHUMAIOTCS, AaHAIM3UPYIOTCS, U BBIMIOJIHSIIOTCS) 1OC1€008AMENbHO

ceepxy 6HU3 U

OT 8ePULUHbL K 8ePULUHE N0 COOMBEMCMEYIoulell cmpeike 0yeu,

HAYMHAS OMm Nepeoll clieéd 8epulliHbl N

KOHYas nocieoHell 6epuiuHoll Cnpasd.

* B P-cxemax eepmukanvHvlie Oyeu SBIAIOTCS 6CHOMO2AMENbHBIMU, OHU
COCJIMHSAIOT BEPIIUHBI C 2OPUZOHMAILHLIMU Oy2aMu, KOTOPbIE SBISIOTCS
OCHOBHBHIMU.

* TonbKo ocHosHbIe Oyau Hazpycaromes uHpopmayuetl.

= Jlpyroi reomerpuueckuii 00beKT P-cxembl — éepuiuna — ne umeem umeHu M
3a0aem coCmosiHue npocpammspl WIK Mpoliecca ee pa3paboTKu.
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

* Bsoj rpada B cpene penaktop cxem REditor ocymiectsisiercst TONBKO BBOJIOM
TOPU30HTAJIBHBIX Iy OKOJIO BBIICICHHOW OJHOW WIIH IBYX BepHII/IHG. [Ipn aTOM
nepBasi nyra P-cxembl u Hagnucu Ha Heu (Puc.1.1) Bcerma pucyrorcs
aBTOMAaTUYECKHU.

* B P-cxemax Ha Jiyre cBepXy NUIIETCs Yc1o6ue MPOXOKIACHUA MO Iyre, a CHA3Y
. 7
BBITOIHsICMbBIE TIpu 3ToM /Jeiicmeus (Puc.2.1)".

® Ha 3anuce Ycnoeuit v /leiicmeuii He HaKIAaAbIBACTCA HUKAKUX OTPAHUYECHUN —
OHM MOTYT OBITH 3alKCaHbl/HE 3alMCaHbl Ha JIIOOOM S3BIKE: PYCCKOM,
AQHTJIMHACKOM, KHTalCKOM, MaTeMaTUYECKOM, SI3bIKE ITPOrPaMMHUPOBAHUS U T.J. B
OJIHY WJIM HECKOJIBKO CTPOK.

OTIlononHeHHe TeledOHHOI0 COPABOYHHKA HOBBIM a00HeHTOM

Bxon B pesxuM Habopa ~ Beom HMeHH aboHeHTa Beon HoMepa TenedoHa

CI Jd I LIy ! lj
Hasxars xnasmmy "/C" Haxars KnagHmy """ < BEeQIHTe HOMep =

Haxars xnasumy "/OK" Haxare knasumy "v' (JIo0aBHTE) Habpare midpsl Homepa
Hasxars xnagumy "/OK"

Haxars xnasmmy "/OK"
< BEOOHTe HMA = Haskars xmasamy "/OK"
ITocnenoBaTeNbHEI BEOI OVKB

Hasxars xnasmmy "/OK"

Puc. 2. 3 Ancopumm xoppekmuposku nomepa 6 cnpagounuxe paouomenepona </lox. 04.01>

02 <ByKBa™>
O

)
|,

<Crpo4Had NaTHHCKAS>

o

<CrpodHad KHpHIIHYECKad™

o
-

<ITponHcHAs ITaTHHCKAA™

o

=IIpomHcHAd KHPHIIHYECKAA=

o
i
non

Puc. 2. 4 @paemenm onucanusn cunmarxcuca nousmusi byxkea na C# </[ox. 04.02>

6 . .

Hanpuwmep nist BBoga P*-cxemsl puc.2, cocrosueit n3 17 nyr, Heooxoaumo 16 HaxkaTHii KIIaBUII MBILIH.
7 .

Yenoeue n/nmm /leiicmeus MOryT OTCYTCTBOBATb.
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

O static void pemenne3agaun0l() Ostatic void mafiTeCreny()

g | O > D
HaifTHCTeHy (), nouck B Pany();
/* PobOT OCTAHOBHTC4, KOTAA pOﬁD’I‘.CB]:[S}'CBOﬁDJ],H[.!l
oboiitaCrery(); - 00 NI0HAET 110 NPaBOH CTEHBI Bo3Bpat();
(B 3TOM ClIy4ae eMy Hallo BO3BDATHIbCA nonck_B_Pany();
saxpacuTeITonCTeroi(); B HAYAIO PA0a H OMYCTHTECA HA DAL HIGKE),

- mbo HafieT CHH3Y CTeHy, 4. H T. HaHTH!
*/

Puc. 2. 5 @paemenmor ancopumma ons ucnoasnumens Pooom na sizvike C#</lok. 04.03>

O| PeweHwe 3apa4q Ha BETBreHue
| TMpocuutaTh 3Ha4eHWe chyHKUWKW, 3agaHHON rpacdudeckn
<CM. PUCYHOK K 3apade 1>

I

I

| Cneundukaunna ssona:

| xR

| Cneundrmkauns BbiBoaa:

| Y (3HadeHne doyHKUMN)
anr 3HadeHne@yHKUMK

=]
x<-3
O =) > =0
Bl X, ¥, R |y =999 BelBOO(Y)
Beod(x, R) |x<-2
-
y=-%-2
x < -1
-
y = sqri(1 - (x + 1)*2)
x<1
-
y =1
x<2
-
y=-2%+3
X <=5
-
y =-1
-
y = 999

Puc. 2. 6 [lemanuzuposannas u «ceepnymasn» P-cxemvi pewenus 3a0auu na eemsnenue <fok. 04.04>

O Mpumep GeckoHeyHoro while-unkna O Mpumep "yncrtoro™ GeCKOHEYHOro UMKNa

Q o Q .
Teno ywkna
Ycrnoewe BeIXOOa U3 UMKNa
> -

Teno UWkNa BbIXOO

Puc. 2. 7 Bapuanmer nocmpoenusi OecCKoHeuHblX Yuki08 c/oe3 KoHmpos 3a evixooom <flok. 04.05>

10


file:///D:/Metodichka/ProgAppendix/01.rpj
file:///D:/Metodichka/ProgAppendix/01.rpj
file:///D:/Metodichka/ProgAppendix/01.rpj

Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

K ocnasnenuio K C]Z@()VlObeleMV I’lClDClZDCZd)V K npedblc)womejw napaepaqby

§3 KIACCH®HKALIAA ITPOLJECCOB H P-CXEMBI®

. TpaI[I/IHI/IOHHO MHOKCCTBO AJITOPHUTMOB, PCaAIN3yCMbIX Cp€acTBaMu
nporpaMmMupoOBaHus, KJ‘IaCCI/I(bI/IL[I/IpyIOT, KakK II0Ka3aHO Ha CJ'ICI[YIOIHeﬁ CXEMC:
O AITopHTMHYECKHE OPOLECCHI
crpyvrypa "CJIETJOBAHHE"
crpykrypa "BETBJIEHHE"
crpykrypa "TTHEI"

JIuHeiHbIe TPOLECChI

BeTeamueca Opomecchl

IMurmiyecKHe Iponecehbl

Puc. 3. 1 Knaccugpuxayus anecopummuseckux npoyeccos

» Jlns aunetinoco npoyecca XapakTepHA CIIPABEIJIMBOCTD
Ceoiicmea I: BeIOTHAIOTCSA BCE KOMaH/IbI IpoLiecca U

Ceoiicmea 2: Kaxnas koMaHa mpoluecca BhIIOJIHIETCS TOYHO OJUH Pas.

3.1 Jluneiinvie npoyeccol u sapuanmsl UX nPeOCmMasieHus

= CpeactBamu P-cxem Takue miporiecChl MOTYT OBITh TMPEACTABICHBI B
CIEAYIOIINX BaPUAHTaX:

O R-cxeMa CTPYKIYPEI OR-cxeMa CTPYKTIYPHI O R-cxemMa CTPYKTYPHI
"CIAEJOBAHHE" (papHanT 1) "CIIEJOBAHHWE" (BapHaHT 2) "CIIEJOBAHHE" (BapHaHT 3)
O - »0 d ] Oo—s»0
Heficteue 1 [eiicTeHe 2 HeiicTeHe 1 HeficTBHe 1;
_ HeficTEHe 2

|

HeficTBHe 2

Puc. 3. 2 Bapuanmoi oghopmnenus nunelnvlx aieopummuyeckux npoyeccos

* Bcem BapuaHTaM XapakT€pHO OTCYTCTBUE YKa3aHUs Ycnoeus Hag Iyrou
(myramu 1 BapuaHr).

* Ecimu xe Ycnoseue ykazaHo, To Mbl UMEEM €10 JIMOO C gemeauumcs, 100 ¢
YUKAUYECKUM TIPOLIECCAMMU.

* 3aMmeTuM, YTO NpH HCIoJab30BaHuM REItOr, MHTErpupoBaHHOTO C SI3BIKOM
nporpaMmmupoBanus, Hampumep ¢ C++, momycTMM BapHaHT «PaCIIUPEHUS
BO3MOXKHOCTEH opraHuzanuu ¢GparMeHra JMHEWHOro ajroputMa. Tak, eciu
Ycnoeue naunnaercs c xknouesoco cnosa, To 3T0 ycnoeue sagnsemca écezoq

8
O3HAKOMHTBCS C WLTIOCTPUPYIOIHUMHU P-cXxeMaMu TaHHOTO U ClIeAyroero naparpagoB MoxxHo B qokymente 02, manku 01, «01
BazoBbie CTPYKTYPBI CTPYKTYpHO# TexHomorum» u 02 — «02 Bo3MoKHBIC B3aHMHBIEC PACIIONOKCHHS CTPYKTYp» <Jlok. 02.01-02>
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ProgAppendix/02.rpj

Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

UCMUHHOU J102U4eCKOoll KOHCMAaHmou P-cxembl U 8binoaHsemcs 0coObiM
cnoco6om, OTOBOPEHHOM TIPH OIpeieJICHIH rpaduueckoil 000J0UKH.

O . InHeiiHbIe HPONECCH O JInHeiiHble DPONECCH]
(BapuanT 4.1) (BapuanT 4.2)
char #include <iostream=
O————0 o 0
symboll ='A"; using namespace Example;

symbol2 = '/n’

Puc. 3. 3 Bapuanm ogpopmnenus ppacmenma 1uHetiHo20 aneopumma ¢ Kio4e8biM Cl1080M <Hazao>

Kak npaBuiio, 1ocuueckas koncmanma NpUCOEIUHSIETCS K cBoeMy /leiicmeuio,
00pa3yst €eAUHBIN pe3yIbTUPYIOMIHNI KOJI.

Takass BO3MOXXKHOCTH obOecrnieunBaeT »hdexkTuBHOE TrpaduuecKkoe 3aJaHue
OTIMICAaHU# TAHHBIX ¥ METATaHHBIX.

3.2 Bemeawueca npoueccol u eapuanmasl ux npeoCmasieHus
Bemeawuiica npoyecc XapakTepeH TeM, YTO B HEM Hapyuiaemcs c60ucmeo 1.
3a CYeT Yero 3TO NMPOUCXOINT? « BUHON» TOMY — Hanu4ue Ycnogusa Hag Kyrou.

Ecmu Ycnosue ucTMHHO, TO BBITONHANOTCS /[eiicmeus TION STOM IyTOW M
IIPOUCXOJHUT MEPEXOL IO CTPENIKE K CIEAYIOIIEH BEPIINHE.

Ecmu Ycnoeue nowwmo, 1o Jleiicmeus mox JIyrol HE BBINOIHAIOTCS H
paccMaTpHUBACTCS C1e0VIOUAsl C8EPX) BHU3 BbIXOOAWAS U3 YMOU 8epulutbl dyed,
a €CJIM e HeT, TO Ayra, CJEIyIoIlas 3a BEepIIMHON, Ha KOTOPYI OHa (JIyra ¢
MTOCJICTHUM JIOKHBIM YCIIOBHEM) YKa3bIBaET.

IIpocteie BapuaHThl P-CXEMBI 151 3TOr0 BU/Ia IMPOLIECCOB TAKOBBI:

OP-cxeMma: HpocTad ATbTePHATHEA OP-cxeMma: HpocTad ATbTePHATHEA
"monHasn" (BapHaHT 1) "yKopodeHHas" (BapHaHT 2)
VenoEHe BETBIIEHHA VenoEHe BETBIIEHHA
O O =)
HelicTBHA AIETEPHATHELL "TO" HelicTBHA AIETEPHATHELL "TO"

JefcTBHA ANBTePHATHER "HHaUe"

OP-cxeMma: IpocTad ATbTePHATHEA OP-cxema: aITOPATMHEYECKH
"yKopodeHHas" (HekelaTeIbHANA) IKBHBAJIEHTHAS 3a0HCh
(BapHaHT 3.1) (BapHaHT 3.2)
YCIoBHe BeTBIEHHA ! YenoEHe BeTBICHHS
- o =)
JefcTBHA ANBTePHATHER "HHaUe"

JefcTBHA ANBTePHATHER "HHaUe"

Puc. 3. 4 Bapuanmol oghopmnenus eemsawuxcs npoyeccos

B nanHoM cnyuae
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Pa3nesa 1 OCHOBBI AJITOPUTMHU3ALUA

e BapuaHT 1 wWUIIOCTpUpPYeT Hauuyue OOeux ajabTepHATUB — HOJHOE

gemeJienue,

BapuaHThl 2, 3.1 1 3.2 — HaIM4YKE JTUITb OJHON AIbTEPHATUBBI — YKOPOUEHHOE
gemeJienue, B ClIy4ae 2 — albTEPHATUBBI «TO», 4 B OCTAIIbHBIX JBYX — TOJBKO
anbTepHaTUBbl «uHa4yey». [Ipu sroM BapuaHT 3.1 MeHee »kenmaTeneH s
UCIIOJIb30BaHusl  (M3-3a  «ycTOTh»  /leiicmeus, COOTBETCTBYIOIIETO
anbTepHatuBe  «To»). lloaromy BapmanT 3.2 npennaraercs  Kak
PEKOMEHIYyEeMbId JUIsI HCIOJIb30BaHUSI B CIydasX, KOIJa IO KOHTEKCTY
3aJ1a4M aJbTePHATHBA «TOY» JOJHKHA OTOOPAXKATHCS «ITYyCTHIM» JICHCTBHEM.

3.3 HHuknuueckue npoueccovl U 6apuUAHmMbL UX NPEOCMABICHUS

» [Juknuueckuu npoyecc XapaKTEPEH TEM, YTO B HEM HApYIIAETCS CEOUCMEO 2.

B naHHOM ciydae 3aMeTHM, UYTO IUKIWYECKUE MPOIIECChl XapaKTePU3YHOTCS
00JIBIIIMM MHOTOOOpa3ueM, YeM JiBa BUAa MPEAbIIYIINX MPOIECCOB.

= Jleno B TOM, 4TO Ycnosue, 3adarouee He0OOXOOUMOCHb HEOOHOKPAMHO20

BBITIOJIHEHUSI TPYIITBI IEHCTBHI (mena yuria) MOKET ObITh YKa3aHO
e 00 B Hayaje Mpolecca — Yuki ¢ npeoyciosuem. B BBICOKOYPOBHEBBIX

sS3bIKaxX MPOrpaMMHPOBAHUS 3TO, KaK MpaBuiio, orneparop While;

aub0 B KOHIE Mpollecca — yuki ¢ nocmyciosuem. B BBICOKOYPOBHEBBIX
A3bIKaX IMPOrpaMMHPOBAaHUs 3TO, Kak MpaBuio, omeparop do-while wmu
repeat-until,

au00 BHYTPH TIpoIecca — YUKI C GbIXOOOM U3 He2o No yciosur. B
BBICOKOYPOBHEBBIX SI3BIKaX IPOrPAMMHPOBAHHS 3TO OIEpaToOp IUKIIA,
OpraHu3ylouui OECKOHEYHOE WM KOHEYHOE (IJIMTENbHOE) YHUCIO
noBTopeHui (Hampumep, While true... ), Te0 KOTOPOro COACPKHUT MPOBEPKY
HEKOTOPOT'0 yCJIOBUS, 3HAYEHUE MCTUHHOCTU KOTOPOTO O3HAYAET GbIX00 3d
npeoenvl 0bacCmMU YUKIA,

1100 «CHpATaHO» B CEMAHTHKE oOIepaTopa IHMKJIA. B BBICOKOYPOBHEBBIX
A3bIKaX MPOTPaMMHPOBAHKs 3TO, Kak TMPABWIO, OINEPaTop MHUKIA C
napamempom for.

OnurcanHble BapuaHTBl 3TOr0 BUJA MPOLECCOB cpencrBamMu P-cxem MoOryr
ONMUCHIBATHCS TAK:
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

» [Jukn c npedycnosuem:

o o

P-cxeMa: MHKT ¢ IpeaycI0BHEM, P-cxeMa: MHKT ¢ Opeayc10BHEM

peannsyeMblii 9epes if o goto (oneparop While)

(BapmanT 1.1) (BapmanT 1.2)

VenoEHE NpOMOIDKEHH A [HKIA C e
GI;EEﬁCTBHﬂ Teqa THEIE T VennogHe NpoAoIDKeHH IHKIA
-
JeficTBHA Tella [MHKIA

Puc. 3. 5 Bapuanmul oghopmnenus yuxkiuueckux npoyeccos npedyciosuem

e Bapuantsl 1.1 1 1.2 WUTIOCTPUPYIOT LUKII € NPEOyCr08UEM.

e B mepBoM ciiydae CTpOUTCs MOJHAst KOHCTPYKIHs onepaTopa While cormacao
cuHTakcuca C-noJI0OHBIX SA3BIKOB.

e Bo BTOpOM Cciydae CTpOUTCA CEMaHTUUYECKHUI SKBUBAJICHT OMEPATOPY IIMKJIA
while, HO ¢ rcrionk3oBaHMeM oneparopos if u goto:

P-CeMa: LMKN C NPeayCioBHEN,
peanuayemulii yepes if n goto
(eapuaHT 1.1)
{
_l1s:
if(¥Ycnoene NpogonKeHna Wkna
JefcTenA Tena uMkna

lelsef
goto _|16e;
¥

goto _|15;
_l1Ge:;
¥

P-CEMA: LWKN C NPEOyCNoBHEM
(onepatop While)
(eapuaHT 1.2)

{
while(¥cnoewe npogonxeHnsa uukna)l
JelcTBMA Tena uMKna

¥

Puc. 3. 6 Pesynomamor mpancasyuu P-cxem puc. 3.5

14



Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

. llllKJl C nocmyciioeuem:

o o

P-cxema omeparopa P-cxema omeparopa
do_While do_While (uepes if - goto)
(BapmanT 2.1) (BapuanT 2.2)

do do

C o) C o)

Omneparopl Omneparopl
Omneparopl Omneparopl

VenoBHe NPOOITKEHHA VenoBHe NPOOITKEHHA

-

Puc. 3. 7 Bapuanmol oghopmnenus yukiuueckux npoyeccos ¢ NoCmycioguem

e Bapuantsl 2.1 u 2.2 WIUTIOCTPUPYIOT IUKII C NPeOyCai08UEM.
e B pesynbTaTe TpaHCIAIUN MPUBEACHHBIX P-cXeM momydaeM:

P-cxema onepatopa
do_While
(eapuaHT 2.1)
{
do{
Onepatopl
Onepatop
while(¥cnoewe npogonseHna |

¥

}

P-cxema onepartopa
da_While (uepez if - goto)
(BapuaHT 2.2)

{
11
do{
Onepatopl
Onepatop?
}
if(¥cnoere npogonseHns
goto _|11;
}
}

Puc. 3. 8 Pezynomamur mpancaiayuu P-cxem pucynxa 3.7
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

Hukn ¢ napamempuyeckum ynpaegieHuem:.

o O
P-cxema omeparopa P-cxema omeparopa
"OHKI ¢ mapaMeTpoM" "OHKI C mapaMeTpoM"
(BapHanT 3.1) passepHYTan gopma

(BapuaHT 3.2)
HOOmaior O monmarh

- i<=n
JleHCTBH Tella DHKNA o >0

men i=0 | JeficTBHA Tela OHEIa
i=i+h

Puc. 3.9 P-cxemwi YUKTIUHECKUX npoueccos ¢ «napamempudecKumy ynpaeileHuem

e Bapuantsl 3.1 u 3.2 WIIOCTPUPYIOT LUK ¢ APAMEMPOM.
e B pe3synbraTe TpaHCHasMU NPUBEACHHBIX P-cxeMm nomydaem:

P-cxema oneparopa
WK © napameTooM”
(BapuaHT 3.1)
{
HU gnA i ot 0 go n war hi
JeiicTenA Tena uMkna
b

¥

P-cxeMa onepatopa
YT © mapameTpon”

pazeepHyTan opmMa
(BapuaHT 3.2)
{
uen i=0
_129:
if{i<=n){
JeidcTerA Tena uMKna
i:=i+h
lelsel
goto _I30e;
¥
goto _|29;
_|30e:;
¥

Puc. 3. 10 Pezyremamsr mpancisiyuu P-cxem pucynka 3.9
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

. HMKJI C OONOJIHUM EJIbHBIM GHYMPEHHUM KOHMPOJIeM .

- -
P-cxema: DHKI ¢ OpedycI0BHEM P-cxema: OHKI ¢ DapaMeTpoM
H BEHYTPEeHHHM KOHTPOJIeM H BEHYTPeHHHM KOHTpOJIeM
(BapHaHT 4.1) (BapHaHT 4.2)
C o) HO g ior 0 monmar h
C
YenmoBHe NpofOIDKEHHS HKNA — YelnoBHeBhIXoma JeHCTBHA TENA MHKNA
-~ YenoeHeBrIXOOAa
JeHCTBHA Tena MHKIA Brmxon
Brmxon
-]

P-cxema omeparopa ¢ HOCTYCIOBHEM
H BHYTPeHHHM KOHTpOJIeM

(BapHaHT 4.3)
do
C el
YenoeHeBrIXOOAa
Dueparoplr Brmon Omneparop
VenoBHe IpOAOIDKeHHSA

Puc. 3. 11 Bapuanm ogopmaenuss yukiuyeckux npoyeccos ¢ « BHympeHHUM» YCl108uUem

e Bapuant 4.1 WUIIOCTpUPYET WUUKI C npeoyciosuem W 6HYMPEeHHUM

KOHMPOAEM.

e Bapuant 4.2 wWUIIOCTpUPYET LMKI C HApAMEMpoOM W 6HYMPEHHUM
KOHMPOIEM.

e Bapuant 4.3 WUIIOCTPUPYET LHUKI C HOCMYCI06UeM W 6HYMPEHHUM
KOHMPOAEM.

e B pesynbrare TpaHcasuuu NpuBeAeHHBIX P-cxem nomydaem:

P-cxeMa: LKA C NpeaycnoBren

M BHYTPEHHKMM KOHTPOJEM

(eapuaHT 4.1)

{

while(Ycnoere npogomsenns uukna
JelicTEnA Tena uukna
if{¥enoereBeixona
Brixon

¥

17



Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

P-cxeMa: LWKN C NapaMeTpom
M BHYTPEHHKMM KOHTPOMEM
(BapwaHT 4.2)

<
HU ana i ot 0 go n war hi
JeAcTEXA Tena UKKNa
if{YcnoeweBexoga )
Beixon
¥
¥
¥

P-cxeMa onepartopa C NoCTyCNoBHEM
W BHYTPEHHWM KOHTpOneM
(eapwaHT 4.3)

{
do{
Onepatopl
if{¥cnoeweBeixoga
Brixog
by
OnepaTop
while(¥Ycnoere npogonxeHns
b
¥
b

Puc. 3. 12 Pezynomamut mpanciasyuu P-cxem pucynka 3.11

* 3aMeTuM, YTO €CJIM HaJ crhenuanbHOu ayroi puc. 3.9 (Bapuant 3.1) ykazarb
KIroueBoe cioBo foreach, To monyduMM TONHBIA SKBUBAJIECHT OMNEPATOPY
nepebdopa si3pika CH.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

K ocnasnenuio K CﬂeanOWQMV napaepaqby K npedblc)womejw napaepaqby

§4. BAPHAHTEBI IOCTPOEHHA BJIOJKEHHBIX P-CXEM

* JIpu mocTpoeHHH aIrOPUTMOB HEPEIKO BO3HUKAET HEOOXOIUMOCTH BIIOKECHMS
OJIHUX IIPOLIECCOB B JpYyrue, T.€. TIOCTPOCHHS KOMIIO3UIIMM OCHOBHBIX
CTPYKTYP, O KOTOPBIX TOBOPHJIOCH BBIIIE.

» [IpowmtrocTpupyeM THOKOCTh CpEICTB peAakTHpoBaHHs P-cxem rmpu
MOCTPOEHUU PA3IUYHBIX BAPUAHTOB KOMIIO3HIINII OCHOBHBIX IPOLIECCOB.

4.1 Ilocmpoenue Komno3uuyuii Ha  OCHO8e  CHIPYKHYDbL
«Bemenenue»

. 3aM€TI/IM, 4TO JdaHHasA CHUTyalud IIOCTPOCHHUA KOMIIO3MIHNHK B IIPAKTHKC
IIporpaMMHpPOBaHUA ABJIACTCA caMon ((KOBapHOﬁ)) BCIICACTBUC «YSA3BHUMOCTH»
I10 d)aKTy TTOSIBJICHUS OIITMOOK B X04<€ HCIIOCPCACTBCHHOI'O KOAUPOBAHMA.

* Baoowcenue cmpykmypor Cneooeanue ¢ aibmepHamugy «mo» CHPYKmMypbl

Bemeénenue
O
P-cxema: mpocTas anbTepHATHBA C BIGKEHHEM
CTPYKTYpHI ClleqoBaHHe B ANTETEPHATHEY ""To"

YelloBHe BeTEIIEHHT
O =) [ =)
HeiicTeHA ansTepHatHBH "T0"  JlelcTeHe 1 IeficTeHe 2

JefcTBHA ANBTePHATHER "HHaUe"

O
P-cxeMma: mpocTad ANbTePHATHBA C BIGKeHHEM
BTOPOr0 BAPHAHTA CTPYKTYpHI CllegoBaHHe
B ATIETEPHATHEY "'To" ( 2-0H BapHAaHT)

YenoBHe BETBIIEHHT
Q =] -
JelicTeHg aneTepHaTHBH "T0" | JelicTeHe 1

o
o

HeficTEHe 2

JeficTBHA AlETepPHATHEH "HHAde"
Puc. 4. 1 Bapuanmul 8102icenus ¢hpacmenmos iuHetiHbiX npoyeccos 8 aibmepHamugy «moy

e PesynbTaT TpaHcaanuu ooenx P-cxem onuHaKoB:
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

P-CxeMa: NpoCTan aNbTEpHATMBA C BNOXEHHEM
CTPYKTYpbl CneaoBaHne B ansTepHatey 'To"

if(¥cnoewe BeTENEHWA
JelicTerA anbTepHaTHesl To"
Hedcrene 1
HAedcTene 2

lelsef

JelcTENA anbTepHaTHeLl HHaue”
¥

Puc. 4. 2 Pezynomamur mpancisayuu P-cxem pucynxa 4.1

Bnoswcenue cmpykmypor Cnedosanue 6 anomepHamugy «uHaue» CmpyKmypbl
Bemenenue

O
P-cxema: mpocTasi a1ETEPHATHEA C BIOGKEHHEM
CTPYKTYphI CllefoBaHHe B ANLTEpPHATHEY ''"HHa4e"

YenoBHe BeTBIeHHA

4
o

JleHCTEHS ankTepHATHBEL "TO"

Y - [
JelicTEHA aNbTepHATHER] "HHaue"  JleficTBHe 1 [eficTeHe 1
O

P-cxema: mpocTas anbTepHATHEA C BIAGKeHHEM

ETOPOI0 BAPHAHTA CTPYKIYphI ClleqoBaHHe

B ATIGTEPHATHBY "HHaYe" ( 2-0H BAPHAHT)

YenoBHe BeTBIeHHA

JeficTEHA ANbTepHATHEH "TO"

]
JlelcTEHA ankTepHATHBE "HHade" | IeiicTEHe 1

JeficTeHe 2

Puc. 4. 3 Bapuanmsi 610scenus: ppacmenmos TuHelHblx npoyeccos 8 albmepHamusy «uHadey

e PesynbTaT TpaHcaanuu ooenx P-cxem onuHaKoB:

P-cxeMa: NpocTan ansTepHATHEER C BNOMEHUEM
CTPYKTYpbl CNefoBaHWe B aneTepHaTHey ‘Huaue”

{
if(¥cnoewe BeTENEHKMA
JefcTenA aneTepHatHesl o
lalsef
JeicTEWA aneTepHaTHBLl “HHaye"
Aedcrere 1
Aedcrene 1
}
¥

Puc. 4. 4 Pezynomamer mpancasiyuu P-cxem pucynxa 4.3
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

Ooobuennvlit 6apuanm GKIIOYECHUA KOOA JIUHEHHBLIX NPOUeccoé 6 o0oe
a1bMEePHAMUBDL:
o

P-cxema: mpocTan aETEPHATHEA C BIGKeHHEM
cTpYKTYp CnegopanHe B 00eH A/IbTepPHATHEEI

YenoBHE BeTBISHHSA
o =) =
JeficTEHA anblepHAaTHBH "T0"  [eficTEHe 1 JleficTBHe 2

- - -
JelicTEHA anbTepHATHEH "HHade" [leficTEHe 3 JeficTBHe 4
O
P-cxema: mpocTas aIbTEPHATHBA C BIIGKEHHEM
BTOPLIX BAPHAHTOE CTPYKTYp CnenoBaHHe
B 00eH ATbTEpHATHBRI ( 2-0i BApHAHT)

YClIOEHEe BeTBIIEHHA
O -] ]
JeficTEHA anbTepHATHEH "To" | JelicTEHe 1

-
HeficTBHe 2

|
b~

JeHCTEHS anbTepHATHER] "HHEade" | [elicTeHe 3

HeiicTeHe 4

Puc. 4. 5 Heckonvko ¢ppazmenmos nuneinsix npoyeccos 8 0oeux aibmepHamuax 6emeneHus

e PesynbTaT TpaHcasuMu 00enx P-cxeM oAMHAKOB:

P-cxeMa: NpocTasA albTEPHETHED C BNOHKEHMEM
cTpykTyp CnegoeaHue B oben anbTepHaTHER

if(¥cnoewe BeTENEHWA
JefcTerA aneTepHaTHesl To"
Jeicrene 1
HedcTene 2

lelsef
JeicTerA anbTepHaTHesl HHaye”
Jeidcrene 3
JeidcTene 4

Puc. 4. 6 Pezynomamuor mpanciayuu P-cxem pucynxa 4.5
Ha ouepemHpIx WITFOCTpAIMSX MBI JIEMOHCTPHPYEM THOKOCTh BO3MOXHOCTEH
P-cxem B O(l)OpMJ'IeHI/II/I CCMAHTHUYCCKHU SKBHBAJICHTHLIX aJITOPUTMOB.

Hano oOpatuTh BHMMaHHME Ha Ty OCOOCHHOCTh MOCTpOE€HHUS P-cxembl, 4TO
OCHOBHAsi CTPYKTypa Bemenenus MOXKET HE pa3pacTaTbCsi «BIIAPB», HO
KOH(UTYPUPOBATHCS «IO BBICOTEN:
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

O
P-cxema: mpocras anbTepHATHEA C BIOKEHHEM
CMelIaHHBIX BAPHAHTOB CTPYKTYpHI ClleloBanHe
B 00e aTbTepHATHELI (3-Hil BADHAHT)

YenoEHe BETEIEHHA

=0 (]
JeficTEHA aNbTepHATHER "T0"  eficTEHe 0

HeficTeHe 1

HeiicTBHe 2

=) > [
JeficTEHA ANbTepHATHEN "HHaue" [eficTBHe 3 JlefcTBHe 5
JeficTeHe 4

Puc. 4. 7 Pazuvie sapuanmel exnouenus cmpykmypol Credosanue 6 obe anbmepHamussl

e Pesynbrar TpaHCISIMU P-CXEMBI IMO-TIPEKHEMY YIIOBIETBOPSET JIOTHKE
BKJIIOYCHHS:

F-cxemMa: NpocTan ansTePHATHEA C BNOXEHWEM
CMELUAHHEIX BAPWAHTOR CTPYKTYPEl CNefoBaHHe
B obe ankTepHaTHEE! (3-Mi BApHaHT)
{
if{¥cnoewe eeTeneHnA
JelcTenA ankTepHaTHesl “ro”
HedcTere 0
HedcTere 1
HedcTene 2
lelsef
JelcTerA anbTepHaTHERl iHaye "
Hedcrere 3
Aedcrene 4
JedcTere 5

Puc. 4. 8 Pezynomamuor mpancaiayuu P-cxem pucynxa 4.7

He BpaBasch B MOApPOOHOCTH, AHAJIOTMYHO BBIIIEMTPUBEICHHBIM BapUaHTaM
BJIOKEHUSI CTPYKTYphl Cnedosanusi B CTPYKTypy Bemenenue, npuseaem P-
cxemy 6n0xcenun cmpykmyp Bemenenue ¢ cmpykmypy Bemeénenue:

@]
P-cxema: mpocTas albTepHATHBA C BIGKEHHEM
CTPYKTYpHI BeTBilenHe (M0IHDIH BAPHAHT)
B AIETEPHATHEY "To"

YenoeHe BeTBIeHHA 1 YemoBHe BeTBISHHA 2

JeHCTEHA ANBTepPHATHER "T0" 1 | JIeHCTEHA anbIepHATHBEI "TO" 2

JelicTEHA AlBTepPHATHER] "HHaYe" 2

JeficTEHA ANLTepHATHERI "HHage" 1

Puc. 4. 9 Brnoocenue Bemanenus 6 arbmepHamugy «moy eHeulHell cmpykmypuvl Bemenenue
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

P-CxeMa: NpOCTan ansTEPHATUEA C BNOMEHHEM

CTPYKTYPEl BETENEHKME (NONHBIA BApWAHT)

B ansTepHatuey "o

{

if{¥cnoewe seTeneHus 1)
JeicTBUA ansTepHaTHesl To"1
if(¥cnoeuwe BeTENEHNA 2}
JefcTerA ansTepHaTHELl "To"2

lelsef

JedcTBNA ansTepHaTHELl Hawe" 2

lelsel

JelcTENA anbTepHaTHBbl Have" 1
¥

Puc. 4. 10 Pezyroemam mpancaayuu P-cxemol pucynka 4.9

O
P-cxema: mpocTas albTepHATHEA C BIGKEHHEM
CTPYKTYpbI BeTBIeHHe (I0IHBIH BAPHAHT)
B A1LTEepHATHEY "HHa4de"

YemoeHe BeTBISHHT 1

[

Y

JeficTEHA ANbTepHATHERI "TO" 1

YemoBHe BeTBIeHHT 2

JeficTEHA ANbTepHATHER "HHade" 1 | JelcTBHA ankTepHATHERL "TO" 3

JeficTBHA albIepHATHEH "HHaue" 3

Puc. 4. 11 Broowcenue Bemenenus 6 anemepramugy «unave» eneuineli cmpykmypol Bemenenue

P-cxeMa: NpocTan ankTepHETHEE C BNOMEHHEN
CTPYKTypbl BeTBneHne (NoAHEIR BapuaHT)
B anbTepHaTHey "HHaue"

{
if(¥cnoewe seTeneHnA 14
JedcTenA ansTepHaTMEsl To"1
lelsef
JedcTEnA ansTepHaTHesl Have "1
if(¥Ycnoewe BeTenEeHMA 2
JeidcTENA ansTepHaTHELl 'Ta "3
Lelsed
JedcTENA anbTepHaTHELl HHave "3
¥
¥
¥

Puc. 4. 12 Pezynomam mpancasyuu P-cxemot pucynra 4.11
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

O
P-cxeMma: mpocTas anbTepHATHEA C BJIOKEHHEM
CTPYKTYphI BeTBIeHHe (I0THLIA BAPHAHT)
B 00e ATbTepHATHBELI

YenoeHe BeTBIeHHT 1 YCOBHe BRTEISHHT 2

=)
JelcTEHS anbkrepHaTHERL "TO" 1 | JleHCTBHS ankTepHATHERL "TO" 2

Y

JelcTEHA albTepPHATHERL "HHaue" 2
YeIoEBHe BeTBIeHHA 3

JelcTEHA anbkTepHATHBE "HHade" 1 | JelcTEHS anbkTepHATHELL "To" 3

>
JelicTBHA albTePHATHEDL "HHAUe" 3

Puc. 4. 13 Brooicenue 08yx Bemenenuii 6 obe arvmeprnamugul 8Heutkell cmpykmypuol Bemenenue

P-o¢eMa: NpocTan ansTEPHATHES C BNOMEHHEM
CTPYKTYpLl BeTBNeHHe (NOMHEIA BaEpWEHT)
B obe ankTepHATHERI
{
if{¥cnoewe seTeneHuA 14
JelcTerA anbTepHaTHERl To"1
if{¥cnoewe BeTenEHWA 2
JefcTErA anbTepHaTHER To"2

lelsef

JefcTErA anbTepHaTHBLl “HHaye” 2

lelsef
JelcTBUA ansTepHaTHELl Haue "1
if(¥cnoewe eeTEnEHMA 3
JelcTBMA ansTepHaTHesl 'To" 3

telsel

JeicTBMA anbTepHaTHELl Hawe" 3
¥

Puc. 4. 14 Pezynemam mpanciayuu P-cxemor pucynrka 4.13

Bnoowcenue cmpykmypuot L{luxn ¢ cmpykmypy Bemenenue:
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

o
P-cxeMa: pocTasi A7TGTEPHATHBA ¢ BIGKEHHeM CTPYRTYP IlHET
B 00€ AT TEPHATHEDI

YenoeHe BeTBIeHAT 1

JleHCTEHS anbkTepHATHER "T0" 1

YenmoeHe IpoOIDReHH HKNA 1

-
JelcTBHA Tela THKIA 1

for (Marmmamizamus; KorTpons; MonudHkKamg)
20

JlelcTEHS anbkTepHATHER "HHage" 1 | [elicTBHA Tela IHKIA ¢ HapaMeTpoM

-
O
P-cxeMma: mpocTast ATBTEPHATHBA ¢ BJIGKeHHEeM CTPYKTYp IEKT
B 00€ AT TEPHATHEDI
YenoeHe BeTBIeHAT 1
-
JleHCTEHS anbkTepHATHER "T0" 1 TIponorrxeHne NeHCTBHI
ANbETepHATHELL "To" 1
YenmoeHe IpoOIDReHH HKNA 1
-
JelcTBHA Tela THKIA 1
for (Marmmamizamus; KorTpons; MonudHkKamg)
20
JlelcTEHS anbkTepHATHER "HHage" 1 | [elicTBHA Tela IHKIA ¢ HapaMeTpoM
-

Puc. 4. 15 Bnoowcenue cmpyxkmyp Llukn paznozco suda ¢ cmpykmypy Bemenenue
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

P-Cxema: NpocTas ankTepHATHED C BAOKEHMEM CTPYKTYP LMK
B ofe ansTepHaTHBLI

{
if(¥cnoewe eeTeneHuA 14
JeiicTensa ansTepHaTuesl To"1
while[vcnoewe npogonwenua uukna 1
HedcTena Tena uMkna 1
¥
telsel
JeficTena ansTepHaTuesl naue "1
for (MHwuranuzaums; KouTpons; Mogudukauma )
JeiicTEWA Tena uMKkna C napaMeTpom
¥
¥
¥

P-cxema: NpocTas ansTepHaTHEA C BIOXEHWEM CTPYKTYP Liukn
B 0be anLTepHaTHERI

{
if(¥cnoeue seTenennA 14
JeiicTens ansTepHaTuesl To"1
while[Ycnoewe npogonsernua uukna 14
JedcTena Tena uvkna 1
I3
NpogonxeHue QeACTEMA anbTepHaTMesl To"1
lelsel
JeficTena ansTepHaTuesl naue "1
for (MHwuranuzaums; KouTpons; Mogudukauma )
JelicTEMA Tena UWKNa C NapaMeTpom
¥
¥
¥

Puc. 4. 16 Pezyriomamer mpancasiyuu KOMno3uyuonuwix P-cxem «Bemenenue - L{uxnoly

4.2 ITocmpoenue komnozuyuii ha ochose cmpykmypuot «L{uxay

* B [1aHHOM IYHKTE€ MBI OIPAaHUYUMCS PACCMOTPEHUEM, B KauyeCTBE OCHOBHI,
JUIIb CTPYKTYphl L{uxn ¢ npedycnosuem, T.K. NS OCTAIbHBIX BHJIOB ITUKJIA
cuTyanus OyIeT COBEPIIICHHO aHAJIOTUYHOM.

* JlockonbKy BiOXeHUE CTPYKTYpbl Crnedosanue B CcTpyktypy Lukn c
9
nocmycnosuem 0co0OT0 MHTEpeca He MPEACTaBISAET , TO 37€Chb Mbl Ha4yHEM C
BIIOKEHUS CTPYKTYPBI Bemeanenue B CTpYKTypy L{ukn ¢ nocmycnosuem.

9 Jleno B TOM, uTo camo Teno yukia MOXKHO pacCMaTpuBaTh Kak CTpYKTypy Credosanusi. KOMIO3UIIUS e HECKOIbKUX CTPYKTYP
Cneodosanus — ecthb cTpykTypa Credoganus.



Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

"  Bnoscenue cmpykmypol Bemenenusa ¢ cmpykmypy Llukn ¢ nocmyciosuem:

(&)
ITaka ¢ pno:keHHeM 2-X CrneqosaHHA
e
YeIoBHe IpoIoIDKeHHS
Teno mHKIA HeficTeHAL
JelcTEHA2

Puc. 4. 17 P-cxema komnozuyuu cmpykmyp «Luxn-noxa — Cnedosarnuey

LLuKn © BnoseHnem 2-x CnegosaHui

{
while(Ycnoewe npogomseHna
Teno UWKna
Jercrenal
JeAcTenAZ
¥
¥

Puc. 4. 18 Pezyrnomam mpancasyuu P-cxemot pucynra 4.17

*  Bnaoswcenue cmpykmypol Bemenenusa ¢ cmpykmypy Llukn ¢ nocmycnoeuem:

OP-cxeMa: KOMOOIHIHA CTPYKTYPH ITHKT ¢ npenycioBEeM
CO CTPYKTYpoil BeTE1eHHe

VClnoBHe NPOOOIDKEHHS  YCIOBHE BIIOKEeHHOIo BeTBleHHs

Teno mHKIIA JelcTEHA ANBTepHATHEH "TO"

JelicTEHA ANETepHATHEL] "HHade"

OP-cxeMa: KOMOOIHIHASA CTPYKTYpbI IIHKT ¢ npeaycaoBHeM
COo CTpYKTYpoii BeTB1enne

YCIIoBHEe NpOJOIDKEHHA — YCIOBHE BIOXeHHOTO BeTBleHHd
-

Teno mHEKTa (Hagano)

JelicTBHA albTepPHATHEEI "TO" ] Teno muEiTa (OKOHYAHHE )

JelcTEHA albTePHATHEE] "HHAde"

Puc. 4. 19 P-cxema komnozuyuu cmpyxmyp «L{uxn-noxa — Bemenenue»
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

P-cxeMa: KOMNO3WUMA CTPYKTYPEl LLMKA © npegycnoBren
CO CTPYKTYpOi BeTEneHue

while(Ycnoeve npogonxeHus
Teno uukna
if{ Ycnoeue BnoxeHHoro BeTeneHua )
JeicTEMA anbTepHaTHesl ro”

lelsef

JeicTerA anbTepHaTHeLl “Haaye”

}

P-cxeMa: KOMNOIWUMA CTPYKTYPE! LLMKA © npegycnosuen
CO CTPYKTYpOi BeTEneHME

while(¥Ycnoere npogonxeHna i
Teno uWkna (Hadano)
if( ¥Ycnoeue BnoseHHoro BeTeneHuA 1
JeicTerA ansTepHaTHesl ro”

lelsef

JeicTerA anbTepHaTHesl HHaye”

Teno unkna (oKoHYaHue)

Puc. 4. 20 Pe3ynemam mpancaayuu P-cxemst pucynra 4.19

- CJ'IC)IOB&TCJ'IBHO, cpeacTBa P-cxem B JaHHOM CJIy4dac BIIOJIHC JIOTUYHO M SCHO
OIMMCBIBAIOT aJITOPUTM.

Bmecte ¢ Tem, Hago MMETh B BHJY, YTO K BIJIOKEHHIO CTPYKTYp HaJO

OTHOCHUTBHCSI OYEHb BHUMATEIBHO. | JIaBHOE, YTO HAJIO MOMHHUTH: 3TO MOPSII0K
. . 10

BBITIOJTHEHUS JICMCTBUM, YKA3aHHBIX HA HATPYKEHHBIX Jyrax P-cxemsbl

R 3aoanue 1. Yumamenio npeonazaemca paccmompems 06e
P-cxemwvr. Ilocne npocmompa  onpedeiumsv  nOpAOOK
11,
8bINOJIHEHUS CHIPYKMYD

10 TToBTOpHM KOPOTKYIO «(hopMyiay» 3Toro npasmia: «CrpaBa — HaJeBO, CBEPXY — BHU3Y.
! CepuTh CBOIT OTBET C MPABHIILHBIM MOXKHO, 3aTTISHYB B pases «OTBETH K 3a1aHHIM»
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

O P-cxeMa: KOMIO3HIIHA CTPYKTYPHI ITHKT ¢ OpeaycI0BHEM
CO CTPYKTYpoil BeTB1eHHe

Yenoene 1
e =)
HeiicTBHA 1

o
o

HeiicTBHe 2

YCIIoBHe NpOJOIDKeHHd — YCIOBHE BIO:KEHHOTO BeTenenus
-

Teno mHKIA JleHCTEHS ankTepHATHBEL "TO"

i
JlelCTEHS anbTepHATHERl "HHaYe"

Puc. 4. 21 P-cxema Ne [ zaoanus 1

(O P-cxema: komnozuumA cTpykTypel Llukn ¢ npegycnoenem
co CTpykTypoi Betenenne

Yenoewe 1
O—0— -
Heiictena 1
=
HeficTene 2
Ycnoewe npogomyednA  Yconoewe enokeHHoro BetenennsA
-
Teno yukna INeiicTenA angrepHatmesl "To"
-

JefcTenA ansrepHaTMBLl "MHaYe"

Puc. 4. 22 P-cxema Ne 2 za0anus 1<Hasao™>

* Bpicokuil ypoBeHb H300pa3uTeNbHOCTH W THOKocTH P-cxeM aemoHCTpupyet
CIICIYIOIIHNHN TIPUMED:

o
P-cxema : pa3HooGpasHe BIOKeHHOCTel YOPABIAOIHAX CTPYKTYD

j%nom{e mikna 1 YenoeHe BeTBIeHHT 1 ‘VenoBue BeTBIIEHHT 2

Teno mukna 1 JIeHCTBHA AIETEPHATHEHI "TO" JleHCTBHA AlLTEPHATHBRL "TO"

JIeHCTBHS albTePHATHED] "HHAge"

YenmoeHe OHEIA 3

YenoeHe mHEIA 2

Temo mukma 2 ‘Venosue makna 4

Teno mHkna 4

JIeHCTBHA ANBTEPHATHEEI "HHAYe"
Puc. 4. 23 Unnrocmpayus paznoobpasusi MHONCeCMEEeHHOCIU 8I0X4CeHUll cmpykmypbul Luxn
= Jlnsg npocMOTpa UCKIFOYUTEIBHO CTPYKTYPHOW JIOTHKH BJIOKEHUM CTPYKTYP

anmroput™a, REditor mnpemocraBnsier BO3MOXHOCTH HCIIOJB30BaTh PEKHUM
pocMOTpa « CKPBITh TEKCTY.

* B TOoM citydae MBI IToJTydaeM Tak HaszbiBaeMyto P*-cxemy Buaa:
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

—

(i

Puc. 4. 24 P*-cxema ananoe (noeuueckuii «cxenemy) P-cxemot puc. 4.23

OHI/IpaHCB Ha TaKyI0 CXCMY JICTKO BUICTDH, YTO

MIPE/ICTABIICHHBIN €10 aJITOPUTM COJICPIKUT YEThIPE CTPYKTYPHI L{ux;

TEJIO BHEIIHEH CTPYKTYphI [{ukn coctout u3 Crnedosanus («Teno mukma 1»)
U JIBYX TMOCJIEIOBATEIHHO PACIIOIONKEHHBIX CTPYKTYp Bemanenus 1 u 2,
anbTepHaTtuBa «mo» Bemenenus 1 coctoutr w3 Credosanus («/[eticmeus
AIbMepHaAmuUEsbl «Mom») U BIOKEHHOTO [Juxna 2,

CTpyKTypa Bemeénenue 1 nomnHas, T.K. COAEPKUT AIbTEPHATUBY KUHAYEY,
CTPYKTypa Bemenenue 2 TOXe MOJHASA, HO €€ aJbTepHATUBA «TO» — MPOCTast
cTpykrypa Credosanue («/leiicmeus anbmepHamugbl <mo»»);,

TEJIO aJbTEPHATUBBI «UHAUe» CTPYKTYpbl BemeieHue 2 MPEACTaBISET COOOM
«IBYKpaTHbINY» [Juxn, T.K. cTpykTypa [{uxn 3 COIEPKUT B CBOEM Tele
JIPYTYIO CTPYKTYPY UMK — [{ukn 4.

OTTpaHcaupoBaHHBIM BapHaHT P-cxembl pucyHka 4.23 uMeeT BUA:

P-cxema : pazHoobpazne BNoMeHHOCTEN
YIPEBNAKILLNY CTPYKTYP

{
while[¥cnoeue unkna 14
Teno unkna 1
if(¥cnoewe seTeneHNA 1)}
AefcTENA anbTepHaTHesl To"
while(Ycnoere unkna 24
Teno unkna 2
¥
lelsel
JefcTENA anbTepHaTHebl Haye”
¥
if(¥cnoewe BeTBNEHNA 2}
AefcTENA anbTepHaTHesl To"
lelsel
JefcTENA anbTepHaTHebl Haye”
while(Ycnoere unkna 34
Teno unkna 3
while(Ycnoere uwkna 41
Teno unkna 4
¥
¥
¥
¥
¥

Puc. 4. 25 Pe3yromam mpanciayuu P-cxemot pucynrka 4.23
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

» [IpeacraBnenuslii rpad coaepxut 20 ayr, U3 KOTOPBIX 12 — ropu30HTANIBHBIE U
4 u3 HUX cTielMalbHbIE (JIBOMHBIC JIMHUY — MPU3HAKH ITUKIIOB).

* DTO 3HAYMUT, COIJIACHO OTMEYEHHOMY BBIIIE, YTO JUISI IMOCTPOEHUS CXEM,
n300pakeHHBIX Ha puc. 4.23, 4.24, mocne BbI30Ba djeMeHTapHOU P-cxembl
NOTPEOYETCsI BHIIIOJIHUTh

e 4 [ByKpaTHBIX HaXaTHd JIEBOM KJIABUIIM MBIIK JJs  [OJIy4EHHUS
CHELUaIbHBIX AYT;

e 4 3amep)KaHHBIX HAXATUH TOM K€ KIABHUIIW IPU COCJUHEHUM BEPILIMH
(mocTpoeHKEe abTEPHATUBHBIX BETBEH);

® 5 OJHOKPATHBIX HaXKaTUH TOHM K€ KJIABHIIU JJs1 00pa30BaHUs BHYTPEHHHUX
BEpLIVH.

» OTMEUEHHOE TOJUEePKUBACT TMPEACIbHYI0 SKOHOMHUYHOCTh MEXaHWYECKUX
JeWCTBUHN pa3paboTUMKa ajJropuTMa, 6jarojapss 4eMy OCHOBHOE€ BHHUMAaHHE OH
MOXET YJEIUTh 00 TyMbIBAHHUIO JIOTUKH PEIICHUS 3aJ1a4yil —TJIaBHOMY 2JIEMEHTY
€ro padoTHI.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

K ocnasnenuio K Cﬂea)/IOW@MV napaepaqby Knpedbl()womemy napaepaqby

§5. K'TACCH®HKALTHA [TPOCTBIX UKTHYECKHX ITPOLIECCOB™

» (Co3HaBasi, 4yTO BCsIKas KiacCU(UKAIMs TPEIIMT YCIOBHOCTHIO, HE OyaeMm
OTpHUIIATh W TOTO, YTO OHa (KiIaccudukarus) HaéT pealibHbIe, MPAKTUUECKUC
WHCTPYMEHTHI 00Jiee YETKOTO W TOYHOTO BBIICIICHUS MHTEPECYIOMIETO SBICHUS
WJIM IIPOLIECCA U3 BCEr0 MHOKECTBA UCCIIEAYEMBIX SIBICHUM U ITPOLIECCOB.

= He sgBnsgeTrcs B STOM IJIaHE HCKIIOUCHMEM U IIOMNBLITKA KJ'IaCCI/ICI)I/IKaHI/II/I
MHOKCCTBAa HOUKIMYCCKUX IIPOHCCCOB, KOTOPBLIC COCTABJIAIOT a0COJIFOTHOE
OOJBIIMHCTBO BCEX 3aJia4, p€IIacMbIX Ha KOMIIBIOTCpPaAX.

* Ha nepBoM 3Tame KiacCU(UKALMU OTACIMM IPOCTEHIINE cilydau OT Oosee
CJIOXKHBIX CIIy4acB. B CBSI3M ¢ 3TUM MOJyYHUM CIIEAYIOIIYIO CXEMY:

OMHOKEeCTEO NHKIHYECKHX IPONECCOB

0 »]
MHEO:#ECTEO IpO CThIX IHKIOB

o
o

MHO#¥ECTBEO COCTABHBIX HKIIOB

Puc. 5. 1 Knaccugukayus yuxiuueckux npoyeccos

» Ko MHOXECTBY npocmsvix yukiog 0yJaeM OTHOCHUTH T€ IUKIUICCKUE TPOIISCCHI,
TEJI0 KOTOPBIX 00pa3ylOT TOJIBKO npocmble KOMAaHOblL (OTIEpaTOphl, CTPYKTYPhI
Cneoosanue).

= Ha3panueM «cocmasHolui UUKD» MbI IIOJYCPKHUBACM TO O6CTO${TGJ]I>CTBO, 49qTO B
cocCTraB mena yukjia BKIIOYCHBI COCTABHBIC KOMaHAbI.

= K 3TOM Xe rpymnie Mbl OTHECEM M LMUKIMYECKHE QITOPUTMBbI, peav3alus
.13
KOTOPBIX TpeOyeT MPUBJICUCHHS CIIOKHBIX (COCTABHBIX) CXEM PACCYXKIACHUIN

» [lpomomxass JajdpHEWINIYyI0 KJIacCU(PUKAIMIO TMPOCTHIX LHUKJIOB, OyaeM
NPUACPKUBATECA  HE  TPAAMLMOHHOM  Kilaccu(UKaluuu, MNPUHATON B
IIPOIPAMMUCTCKON YU METOJUYECKOU JIUTEPATyPe, HO UCIIBITAHHOM HAMU B XOJI€
MHOTOJIETHEU TTPAKTUKH.

= B cBsI3U ¢ 3TUM BBIACIINM:

12 OsnakomuThCs C wrocTpupyomuMu P-cxemamu njanHoro naparpada moxxHo B nokymenre 02, manku 03-04, «03 Knaccudukarms
ukioB» u «04 Tpocteie kb <Jlok. 02.03-04>
BB JUTEpaType MOMHUMO Ha3BAHUS «COCMAGHbIE YUKbLY UCTIONB3YIOTCSI TAKUE TEPMUHBI, KAK «CAONACHbIE YUKTILLY, KBIIOJCEHHbLE
YUKTLLY, «KPAMHBIE YUKTBLY.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

O MHO:KeCTBO NPOCTHIX MHKIOB

O

Y
U

ApHbMeTHUSCKHE IHKIBI

HTepanHOHHBIE [HEIIEI

-
-

Murumet ¢ KorrponeM 3a MoHoToHHOH BenHuuHoiH

o
-

Murumet ¢ BEyTperauM KoHTponeM 00 YCIOBHIO

Puc. 5. 2 Knaccugurayus npocmvix yukiuveckux npoyeccos

5.1 Apugpmemuueckue yuxl

K 310l rpy1me nmpocThix HUKIOB OTHOCATCS LIUKIMYECKHUE MPOLIECCHI ¢ 3aparnee
U3BECMHBIM YUCTOM HNO8mMopeHuu mena Uukna. Takum oOpa3oMm, B 3ITHX
Iporeccax enié 10 Hadajla COCTABJICHUS aJrOPUTMA MPOrPAMMUCT C TOYHOCTBIO
JI0 TIOCTOSIHHOM MOJKET yKa3aTh KOJIMYECTBO MOBTOPEHUN paboueil yacTu.

[lpn peanu3amuu 3TUX [UKIOB BCErIa MOXKHO HCIOJIB30BAaTh KOMAHOY
(onepamop) yukia ¢ napamempom.

B muknax sToro Buaa Bcerjga MpUCYTCTBYET BEIMYMHA, KOTOPYIO MBI Oyaem
MMEHOBaTh cyemyuK. JTa BEJIMYMHA [0 X0y peaIn3ally LUKJIa BCTPEUYaeTcs,
10 KpallHEeW mepe, TpU pasa:
e Ha 2JTane goccmanogneHus. B 3TO BpeMs CUETUMKY MPUCBAUBACTCSA
HEKOTOPOE UCXOAHOE 3HAYEHHUE;
® Ha JTarne xkoHmpoJsi. B Xxome 3TOro sramna 3Ha4€HHWE CUETYMKA CPABHUBAECTCS
CO 3HAUEHUEM J3TAJOHA. DMaAloH — ATO CIEIMalbHas BEJIMYKMHA, 331ar0Iast
MPEACIIbHOE 3HAUCHUE CUETUNKA;
e Ha JTane usmeHenus. B Xole peamu3alnuy 3TOro 3Tana 3HAYEHUE CUETUMKA
VM3MEHSETCS Ha 3aJaHHYI0 BEJIIMUYUHY.

B A-nukiax Hepeako HMeEeTCs BO3MOXKHOCTh TIOCTPOCHHS peKyppeHMHbIX
dopmyn.
3ametuM, YTOo Oo0Jee JIAKOHWYHO TIPUBEIECHHOE CIIOBECHOE OIMCaHUE

MPU3HAKOB, IO KOTOPBIM MPOCTOM LUK OYJAET OTHOCUTHCS K Ipynne A-yuxios,
MOYKHO BBIPA3UTh ITIOCPEACTBOM TaKON P-cxembl.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

O ApadMeTHUIECKHE THEIBI O CueTaHK
O ] O ]
ITHKnHYecKHe OPONECCHL C 3apaHee 31an 1 : BoccraHoBNeHHe
H3BECTHBIM YHCJIOM IIOETODEHHS Telld IHKIA CyeT4HK <= Ha4allbHOE SHAYEHHE
- >
EcTh BO3MOMKHOCTD HCIONb30BAHHA KOMAH]IEI 31an 2 : KoHTpons
IHKNIA (oIeparopa) ¢ DapaMeTpoM cpasHeHHe(CueTUHK, 3TAN0H) == HCTHHA/IOKb
- »-
Hamiuxe croenHanbHOH BellHUHHER CUeTUHK Stan 3 : MogudHKanHa
- CueTyHK === CueTuHK +/- IIlar

Bonbniag Bo3MOKEOCTE HCIOIb30BAHH
PeKyppeHTHBIX (opMyI

Puc. 5. 3 Xapaxmepnuie npuznaxu A-yuxnos
Onpedenenue Pexyppenmuou ¢popmynot Ha3biBaeTcs (popmylia, BeIpaykaroias

HGKOTOpBIﬁ YJICH ITOCICAOBATCILHOCTH HA OCHOBC OAHOI'O NJIM HCCKOJIBKUX
NpCAbILIYITNX €€ 4JICHOB H, BOBMOJXHO, HOMCpa CTPOAIICTIOCA YJICHA.

» @QopMadbHBIMH PEKOMEHJIAUAMH K TPUMEHEHHUIO PEKYPPEHTHBIX (opmyn
CIIy’KaT CIICTYIOIINE MPU3HAKHU:
® YJieH MOCJEA0BATeIbHOCTH WM €ro 4acTh COJEPKUT B CBOEM COCTaBe
CTETICHB C TIOCTOSTHHBIM OCHOBAaHHEM,;
® UJeH TOCTENOBATEIBPHOCTH WM €r0 YacTh COJEPKUT B CBOEM COCTaBe
dakTopuan.

* 3aMmeTuM, 4YTO TpPUBEAEHHBIE TPHU3HAKU  SABISIIOTCA  HEO0OX0OUMbIMU
MOKa3aHUSIMU K UCIIOJIb30BAHUIO PEKYPPEHTHBIX (OPMYII.

® [IpakTHKa MPOrpaAaMMHUPOBAHUS MOKA3BIBAECT, YTO MOMHMO 3TOr0 €CTh CIy4YaH,
«HE BIIMCBIBAIOIIUECS» B IPUBEAEHHYIO CXeMy. B 3TuX ciydasix peKyppeHTHbIE
(GhOopMYIIBI CTPOSTCS MHIAUBUAYAIBHO NI KOXKI0W KOHKPETHOM CUTYaIlUH.

= PaccMOTpUM KOHKPETHBIM MpPUMEP MNOCTPOCHHUS alropuTMa Ha A-LIUKIBI C
BO3MOXXHOCTBIO TPHUBJICUCHUS] PEKYPPEHTHOM (OPMYJbI M CXEMy OOIIMX
PACCYXIIEHUI B XOJI€ €€ TTOCTPOECHUS.

n 1 k+1 , 2k-1
™. 3aoaua 1. Haitmu 3nauenue cymmol kZ:(; (2(k —)1) (2Xk Ty

Cneyugpuxayun 6sooa. 3nauenus N, X.

Cneuyughuxkayun 6vi600a. 3nauenue cymmol.

Pewenue

* Bo-nepBbix, 00paTUM BHHUMaHHE Ha TO, YTO CjlaraeMoe IMpeajiaraeMoil CyMMBbI
JIOMYCKAaeT YaCTHMYHOE HCIOJIb30BAaHUE PEKYPPEHTHOM (OpMYyJbl, TaKk Kak B
3HaMeHaTele ecTh COMHOXHUTENb (2K—1), KOTOpBI «HE BIKMCHIBACTCS» B
PEKOMEH/IAllMU UCIIOJIb30BAHUSI PEKYPPEHTHBIX (popmy.
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* 3aMeTuM, YTO BKJIIOYEHHME ITOIO COMHOXKHUTENS B (OpMyJy HE Clelaer ee
HEMpaBWIbHOW (IIPM KOPPEKTHBIX BBIKJIAJKAX), HO HE MPUBEIET JUIIb K

Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

COKpAICHUIO BEIYUCICHUN!

» JIpakTuka MOKa3bIBAa€T, YTO HamOoJiee OTBETCTBEHHBIM U «YSI3BHUMBIM» Ha
OIMOKK SIBJISIETCS TEpBBIM 3Tan «llocmpoenue pekyppeHmuou ¢opmynsly,

OTlopagok pemenns 3aJa4H

EcTe moKa3aHHg K IO CTPOSHHIO
peKyppeHTHOH hopMYIEL

ITocTpoerHe peKyppeHTHOI opMynbel | OMHcaHHe 3TaNoB pellleHHd 3afadH B P-cxeme [T

JHetamuzamia P-cxeMel 0 - P-cxemn1 1

Puc. 5. 4 Ilopsooxk pewenus 3adaqu

IIO3TOMY IIPUBOJAUM AJIT'OPUTM €T'O BBIITIOJIHCHUA!

OIllocTpoeHHe peKyPPeHTHOIT OPMY.TBL. Iens: BrIpasuTs A[n+1] gepes A[n]

O

BBINEMHTb Ty YacTh (DOPMWIBL, KOTOPASI COMEPHKHT
- OTIEpANHH BO3BEIEHHA B CTENEHD (0CHOBAHHE IO CTOSHHO)
- mpocdeT dakTopHana

BhHIZIENEHAYIO YaCcTh 3aHCaTh B BHIAE (VHEKIHH oT mapameTpa k -
{_’1)Tt+1x2k—1 -

%= Tk 1)

Samrcath GopMYITY Ha OCHOBE NOCTPOEHHO , HO CO 3HaueHHeM napametpa k+1 :
{_ 1}‘k+2x2k+1

1 T Tk 1 3)1

PasfIeNHTh M0 CNEyHOITHH YWieH Ha IpebIIYIIHi H BRINONHHTS COKpAIIeHHe ©
Qpyr  (—D)F2xH1(2k + 1)! —x?

a, (2k +3)! (- 1x2%1 " (2k+2)(2k +3)

VMHO¥HTB 00e YacTH NocliedHero BelpakeHHd Ha afk] :
B —ax?
1T Dk + 2)(2k + 3)

-
Ha ocrose (popmyasl ang afk]. npocUHTaTh 3HaYeHHEe NEPEOTO WISHA PeKyppeHTHOH (hOPMYIIEI ©

o (_1)0+1%2$U—1 _ 1
0 (204 1) x
-
Pesynbrar :
—a,x? 1

1T R+ 2k+3) 0T T x

Puc. 5. 5 Anecopumm nocmpoenus pexkyppenmuou ¢popmyivi
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

O OnHcaHHe ITANOB pPemeHHA JAJATH MO TEME: Ap-ll(l'lMETII‘]ECKIIE DHKIbBI

// Pa3nen onHcaHHi H BBOOA // BBIBOT, pe3yiIsTaTa
L 13
Omicanie TepeMeHHRIX Brisom cyMMEL
BBoq NaHHBX KoHTpomnb N0 CYeTHHKY
-

ITpocdeT no peKyppeHTKoi Gopmyne
ITpocdeT cyMMBI
// Pa3men HEHIHAH3AHH

HMampani3anmig cueTUHKA
HHHIHATH3AIHA HAYATBHOTO SHAYeHHT
peKyppeHTHOil QopMyIBL

VIHHIHATH3AMHA CYMMEI

Puc. 5. 6 Kopnesoti yposenv demanuzayuu

* 3aMeTUM, YTO MPEACTaBICHHBIN Ha pUC. 5.6 AITOPUTM 3aMKUCaH B CaMOM OOIIEM
JIOCTaTOYHO JICTAIM3UPOBAHHOM BHJIE. Jlajee MOKHO €ro yTOUHATh MO/ 1000
A3BIK IPOTPAMMUPOBAHUA.

= JlepBon peanm3anuen MPeMIAracTCsl IIKOJbHBIM AJITOPUTMHUYECKUN  SI3BIK
MezaE, KOTOpPBIM MOMXHO, KCTAaTH, MCIOJb30BaTh KAK OTECUYECTBEHHBIN
14
ICEBAOKOT .

O| P-cxema, HarpykeHHadA OCeBI0KOI0M
oo TeMe: ApH(pMeTHYeCKHE IHKIIBI

anr 3agada Ha A NHKILL

// Pasnen onmHcaHHi H BBOIA // BHIBOT Pe3VIIBTATA
H ang n ot 0 go k-1
L I:)
BEIll X, ClIAraeMoe, CyMMa BRIBOZI( CYMMA)
nenk, n
seon(k, X) crmaraeMoe ‘= - X*x*cmaraemoe/((2*n+2 )+ (2*n+3))

CYMMA ‘= CYMMa + craraemoe/(2%n + 1)
/! Pasnen HHHIHATH3AIHK

crmarasmoe == -1/%
CYMMA = -CJIaraeMoe

Puc. 5. 7 [lemanuzayus ancopumma cpedocmeamu sasvixka MeeaE

» CaMbIM 3aMeuaTeIIbHBIM MOMEHTOM IOJO0O0HOrO IMPEACTaBICHUS SBJISCTCS TO,
YTO HUCXOAHBIA KOJ, TOJydaeMblii B pe3yJIbTaTe KOMIMIALHUNA CPEACTBAMHU
REditor, oka3piBaeTCs MPAKTHYECKH TaKMM e, KaKUM IOJy4aeTCs B Cpe.e
paspabotku MezaFE-xona KYMup.

14 N .

O6paruM BHUMAHHWE, YTO B MOAABJIAIONIEM KOJIHUYECTBE MEPEBOIHOM JIMTEPATYphI, MOCBSIIECHHON pa3pabOTKe alropUTMOB, a HE
OIMCAHMIO A3bIKA, ABTOPbI Yallle BCETO H30UPAIOT CBOK (ABTOPCKYIO U ECTECTBEHHO, aHIIIOA3BIYHYIO) HOTALIMIO 3aIIMCH, & HE CPENCTBA
Pascal, C uinu nnbie. Cwm., Hanpumep, [7 — 10].



Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

=  AHajnormyHas curyanus Ha6HIOI[aeTCﬂ nu C APyruMu A3bIKAMHAU
IIPOrPaMMHUPOBAHUSL:
Oprogram ACycleTask 01;
{ HanmmmuTe NPOTPaMMY HAXGKTEHHS CYMMBI, BEJTI0UAs B Hee MepBbie k ciaraeMpix:

3 k+1 2k-1
1 X X -1) *x
S= + - + ...+
x*1! 1*31  3*3! QEk-1)*2k+1)!

CoennHKanHA BEOJA :
kx
CoenngHKanHA BLIBOJA:
S
H

{SAPPTYPE CONSOLE}

uses
SysUtils;
var
X, summa, slagaemoe : double;

Kk, n : integer;

forn=0tok-1do

=)
Readln(k, x): slagaemoe = - x*x*slagaemoe/((2*n+2)*(2*n+3));| sbBOA(SUmMMA)

summa = summa + slagaemoe/(2%n + 1)

— -
slagaemoe = -1/x; -
summa = -slagaemoe;

1
Puc. 5. 8 lemanuzayus arcopumma cpedocmeamu sizvika Delphi >

15 ChpaBemnuBOCTH paid HAAO0 3aMETHTh, YTO WCIONB30BaHHas cpema REdit opuenTHpoBana Ha s3eik CtH+, mo3TOMY
CKOMITHIIMPOBAHHBIN €10 KOJI HEOOXOIUMO KOPPEKTHPOBATD.



Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

Cusing System;

namespace Amaka3agada 01;
/* HanHMHATe OporpaMMy HaXoKIeHHA CYMMBI, BKTHYaf B Hee ODepBble K c1araeMbIx:

* 3 k+1 2k-1
* 1 X X -1) *x
* S= + - + ...+t
* x*1! 1*3! 3*=5! Ck-D*2k+ 1)!
*  CpoenngHKanHA BBOJA :
* kx
*  Coenn¢HKANHA BbIBOJA:
* S
*/
class Program
O—m el

static void Main()

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

string[] aprymesT = Console ReadLine(). Split(’ ')? craraemoe *= - x*x/((2*n+2)*(2*n+3));| Console Write(cymma);
int k = Convert. ToInt16(apryment[0]); cymMMa += craraemoe/(2*n + 1);
double x = Convert. ToDouble(apryment[1]);

double cmaraemoe = -1/x;
double cymma = cnaraemoe;

16
Puc. 5. 9 Jlemanuzayus arcopumma cpeocmeamu szvika C#

O//Tsk 01 A cycle Cpp.cpp: onpelensieT TOUKY BXoJa /I KOHCOJIBHOTO NPHJIOKeHHS.

/* HanHmMHATe HPOrpaMMY HAXO:IeHHN CYMMBI, BKJII0Uas B Hee NepBhle k craraeMuix:

3 k+1 2k-1
1 X X -1 *x
S= + - + ...+
x*1! 1*31  3*3! QCk-1)*Q2k+ 1)

CoenndHKaNHA BEOA !
kx
ConenndHKANHA BLIBOJA:
S
*/
#include "stdaf<h"
#include <iostream=
#include <math.h>

void tmain(int argc, TCHAR® argv[])

forn=0tok-1do

O
int k; slag *= - x*x/((2*n+2)¥(2%n+3));| std::cout.precision(12);
double x; Summa += slag/(2*n + 1) std:-cout << Summa << "\n";
stdcin >> k>>x; -

double slag =-1/x;
double Summa = - slag;

Puc. 5. 10 [lemanuzayus anecopumma cpeocmseamu szvika C++ (koHconvHoe npunosicernue Win32)

16 .
3aMeTHM, 4TO S3bIK porpamMmupoBanus C# H3Ha4YaIbHO 0O BEKTHO-OPHEHTHPOBaHHBIN. [I0aTOMY IpH MocTpoeHnH axe

AJIEMEHTaPHBIX IIPOTPaMM HCITONB3YeTCs OJI0K class M yka3bIBaeTCsl MPOCTPAHCTBO MIMEH (namespace). B mpruBeaeHHOM IIprMepe MBI

IpeIHaMepEeHHO yKa3aHHbIE CTPOKH HE YKa3aJl, CKOHIEHTPUPOBAaB BHUMAaHHUE TOJIBKO Ha 0hopMIIeHHH OCHOBHOH (yHKIMH Main.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

O#-*- coding: utf-8 -*-

namespace Annkn3agaua 01;
" HanHIMATE DporpaMMy HAXOAKIeHHS CYMMBL, BEIIIYAaA B Hee NepBhble K caaraeMbix:

3 k+1 2k-1
1 X X -1y *x
S= + - + ...+
x*1! 1*31  3*=3! QCk-1)*Q2k+ 1)

CoennHKanHA BEOJA :
kx

CoenngHKanHA BLIBOJA:
S

ey

for n in range(0, k-1) -

=)
k n=input().split("")| | cnaraemoe *= - x*x/((2*n+2)*(2*n+3))| print(cymma)

k=int(k n[0]) cyMMa += craraemoe/(2%n + 1)
x = float(k_n[1])

crnaraemoe = -1/x
CYMMA = -ClIaraeMoe

Puc. 5. 11 Jlemanuzayus ancopumma cpeocmeamu sizvika Python

™. Bwieoo 1. Cpasnusas  ropmesoi  (puc. 5.7) u
demanusuposartvle ancopummsl puc. 5.8 — 5.11 , mooucHo
3aKII0YUMb, YMO

® KOPHEBOW aJIrOpUTM B TIOJHOM MEpE ONPEAESAET Y3JI0BbIE MOMEHTHI
JNETATM3UPOBAHHBIX aJITOPUTMOB;

® JICTAIU3UPOBAHHBIC AJITOPUTMBI, ONMMCAHHBIE CPEJICTBAMH BBICOKOYPOBHEBBIX
A3BIKOB, OTJIMYAKOTCS IPYT OT JApyra HE3HAYUTEIbHBIMU JI€TaIsIMU. B 1aHHOM

cllydae — TIOPSIIKOM OIKMCAaHUS THUIIOB TEPEMEHHBIX, OCOOCHHOCTSIMU
HaIMCaHUs CUMBOJIA IPUCBAWBaHMsI, HO OOJiee BCEro — MpoIeypaMu BBOA-
BBIBOJIA.

*  (CnedosamenvHo, IPU U3yUYEHUN OCHOB IIPOrpPaMMUPOBAHUS IJIaBHOE BHUMAaHHE
JOJKHO OBITh YJIEJIEHO MOCTPOCHUIO alroptuma. B 3ToM oTHOIIeHUH cpeacTBa
JBYMEPHOTO MPOTPaMMHUPOBaHUs P-cxem NOAXOAST HAUITy4lIuM 00pa3oM.

= Kpome TOro, mpu pacCMOTPEHHH PA3JIMYHBIX S3BIKOB IPOTPAMMHPOBAHUS
oco00e BHUMaHUE HaJl0 OyAeT OOpaTUTh Ha CPeICTBa BBOJa-BhIBO/IA.
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

5.2 Hmepauuonnuvie nguwlbl17

* Onupasdch Ha ONBIT OMUCAHUS MPEIbIAYIIErOo IMYHKTA, B JaHHOM ITYHKTE
OTPAaHUYUMCSI JTOCTATOYHO HMH(GOPMATHUBHBIM OINKMCaHUEeM CyTH W-IHUKIOB C
noMompbio P-cxewm.

O HrepanHoHHbIE MHKTI

O ]
ITuKmdecKHe OPONecCH, PeAIH3YIONIHe HISPANHOHEEIE METOIE
BBIYHCIIHTENIBHEOH MaTeMaTHKH

>
3T0T BHI NPOLECCOB XapaKTepeH HeolpeeleHHbIM 3apaHee
YHCJIOM NOETOpeRHd pabodeil yacTH (Tena) mHKIa
>
OpraEusHIHA KOHTPOIA 33 OKOHYAHHEeM OHKIHYeCKH NOBTOPeHH H:
- IO MAJIOCTH HeBA3KH,
- I0 QNH3OCTH COCeNHHX NPHOMTKe i
>

B 3TOM BHIIe DpolleccOB IPAKTHYEe CKH BCelfla HCNOb3YIocs peKyppeHTHEE
thopMYIIEL, onpefenseMble BHUHCIHTEILHEBIM IPOIECCoM

Puc. 5. 12 Xapaxmepuwie npusnaxu U-yuxnos

O Baasl HpocTelIHX ATepalHOHHBIX

METOI0B
0 =]
Meton HerOTOHA -
. fOw)
T )
-
Monudunrposanrsse MeTol HeroTOHA :
e S
L=
T ()
-
MeToq CEKYINHX -
X -y — f{xn){xn_cj
T f(x) = f(0)
-

MeTom NONOBHHEHOTO [elle s , onpeendeTcs
IIATAMH BBIYHCIEHHI

Puc. 5. 13 Pexyppenmnoie popmynvl U-yuxnos

Y MoapoGHOe paccMOTPeHHE TEOpHH MTEPALMOHHBIX METONOB OyJeT OCYILIECTBICHO B Kypce «Yuciennvie Memoos». 31ech Ke
OrpaHUYMMCs OOLIMMH TOSICHeHHsAMH MX cyTH. Ilycth maHo ypaBHenue f(X) = 0. Ha ocHoBe HeKOTOpPBIX cooOpaxeHHil (OHH
OTIPEJICTISIIOTCS. UJIESIMM TTOCTPOCHUSI HCIOJIB3YEeMOro HMTEpallMOHHOTO METOoj]a) CTPOUTCS HOBOE YpaBHEHHE BHIAa X = @(X),
SKBUBAJIEHTHOE MCXOJHOMY YypaBHEHUIO, IO KpaiHeil Mepe, B HEKOTOPOH OKPECTHOCTUH OTBICKMBA€MOrO peuleHus. Bun
peoOpa30BaHHOIO ypaBHEHMs HA3bIBAETCS BUAOM YNOOHBIM JJsl MTepauuu. IMEHHO 3TO ypaBHEHHE IHOPOKAACT PEKypPEHTHYIO
(uTeparoHHy©0) GopMyny WIS pacu€ToB: Xy+ = @(Xk) TOAC Xo — HayanbHOE MpUONIMKeHne (Touka, B3sATas U3 00JACTH CXOTUMOCTH
Mmerona). Ha ocHOBe mOCIIe0BaTeIbHOTO MIPUMEHEHHS PEKYyPPEHTHON (MTepalnoHHO) (HOPMYJIbI IOIYYaeTCsl IOCIEI0BATEIBHOCT
PUOTHKEHHBIX PEIICHHH Xg, X1, Xp, ... Xp, ... — X , T X* — PEIICHHE HCXOAHOTO YPABHEHHS.
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

O dparMenHT mara HTEPaHHE MeTOga
NOJTOBHHHOIO JeT1eHHA

fa u fc - pasHBIX 3HAKOB
g @
b=c

O
fa == fia);

c=05%a~+h);

fc =f(c);

Puc. 5. 14 Jlemanuzayusa waea umepayuu memooa nojio8UHH020 OeleHus

O @opMy.Ibl pacdeTa HAYATbHLIX NPHOILKe NI

g

Meton HerotoHa B MOOHQHIHPOBAHHEIH MeTon HeloToHA
. - {a, ecmu f(a) = f'(a) > 0,
0=

b, BOpoTHBHOM Ciy4ae

MeTon ceKyImEx
o {a, ecid f(b) = f"'(b) > 0,
o= 1p, NPOTHBHOM C/y4ae
= {a, ecau f(b) = f"(b) > 0,
.=

b, BUPOTHBHOM CIy4ae
Puc. 5. 15 @opmul pacuema navanvuvix npubausicenutt M-yuxinos

B mannom ciydae a u b — koHIBI oTpe3Ka, coaepIKaIiero KOpeHb ypaBHEHUS.
s MeToma TOJIOBMHHOTO JelieHHs (GopMysa HE yKaszaHa, T.K. COrylacHO P-
cxeme waea metoaa (puc. 5.14), B HeM 3a/IeliCTBOBaHBI 00a KOHIIA.

© Coocobbl KOHTPOJIA 33 OKOHYAaHHeM HTepalmii,
[de TOYHOCTh - TOYHOCTD, HpebABIgeMan
npaiIKeHHOMY pelleHHI0 X;,
i-oii HTEepanHH

KoHTpons 1o MAlOCTH HeBA3KH:

abs(f(X))) < TouHOCTB

KoHTpons no QimM30CTH COCEIHIX NPHOMIDREHHH
abs(X; - Xi+1) < TOUHOCTB

Puc. 5. 16 Opeanuzayus koumpons 6 H-yuxnax

™. 3a0aua 2 Pemmts ypasHenue f(x)=x+In(x+0.5)-0.5=0

MeTo1I0M HbloTOHA ¢ KOHTPOJEM 3a OKOHYAHHEM MPOCUYETOB IO
MaJIOCTU HEBSI3KH, €CJIM M3BECTHO, YTO OTHICKUBAEMbI KOPEHb
ATOTO YpaBHEHHS HAXOAUTCs Ha mpomexyTke [0, 2].
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

Cneuyugurayus 6soda. a, b, mounocms (20e a=0, b=2).
Cneyuguxayun évi600a: 3Hauenue peuieHus.
Pewenue.

O ITanbl peanMsauMy anropuTMa peweHuA sagadm B P-cxeme 0
ANA NPOU3BONBHOrO UTEPALMOHHOIO MeToaa

/1 Pa3nen onvcaHWii M BBOOa /! BelBoq pesaynkTata

OnucaHve OaHHLIX 3HaJyeHWe peLUeHNnA

Beon naHHbIX
/I Paznen MHULMannaalmmn

OnpeneneHye HadansHOro NpUBNIKEHUA
/I Uukn ¢ npen-/nocT-ycNoBUEM

[MpocuyeT no uTepaUWoHHOR dopmyne (crydan "cocegu”)
KoHTponke no HeBA3Ke/cocegHUM NpUBNMUHKEHNAM

-
[MpocyeT no uTepaUWoHHOR dopmyne (crydan "HeBAa3Ka")
Puc. 5. 17 Obwas cxema pearuzayuu H—qumoglg
O| Oerannzanus I yposas P-cxeMBl pemenns 3agaun 2
| meTogom HbhroToHA
aiar MeTod HeloToHA pemeHHA YPABHEHHA

Bell X, a, b, TouHOCTh BEIBO X
abs(f(x)) > TouHOCTE

-
BBOT a, b, TOUHOCTE % = x - fix)/foponseonsaa(x)

X = HauanbHOe npHOmoxerne(pe a, b)

Puc. 5. 18 Peanuzayus ancopumma memooa Hviomona 6 ob6o3nauenusix sizvika MecaE

O anr sem HaualbHOe OpHlILKeHHe(Bem a, Bem b) O anr sem f(Bem x)
f(a)*f2npoussonraala) = 0 Ie
s —a 3HaY ‘= <BeIpaKerHe f(x)>
3HAI =b
Canr sem fopor3sogHaa(BeNI X) Canr sem f2npon3sogHan(Bemn x)
O =) O
3HaY = <Belpakenne ['(x)= 3Ha" = <BelpakerHe [ "(x)>

Puc. 5. 19 BcnomozamenvHule pynkyuu 0ns 20106H020 anreopumma memooa Hotomona

» W, HakoHeN, JeTaTM3UpyeM  aJIrOpUTM B TPAAMIUAX»  SA3bIKA
nporpammupoBanus Delphi:

¥ 3ran anroputMa «L{uki ¢ mpea-/mocT-ycinoBueM» TOJHKEH COJCPIKATh TOJILKO OJMH BapUaHT peaiu3anuu Teia mukia «IIpocyer mo
uTeparuoHHoi Gopmyie ...». B ciayuae «{ukn ¢ npeaycioBuem» — UCmob30BaTh «KOHTpoIk 10 HEeBsi3ke» U «IIpocuer mo
UTEPALUOHHOM hopmylie (crydail «HeBs3Ka»)», a B «LIMKII ¢ HOCTyCI0BHEM) — HCIONB30BaTh «KOHTPOJIb MO COCETHUM
npubmkeHnsaM» U «lIpocuer mo urepanuoHHoi Gopmyne (ciydait «cocemm»)y.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

e Bo-mepBBIX, Delphi-kox momkeH HAYMHATHCS 3ar0JIOBKOM M ITOAKITIOYCHHEM
OMOJIMOTEK, MTOCJIE YETO PACTION0KUM BCE BCIIOMOTaTEIbHbI AITOPUTMBI,

O program ICycleTask_01;
{ Pewutb ypaBHeHWE:

X +In(x+0.5)-05=0;

ncnonb3sysa metoa HekoToHa:
f(x_n)
X_(n+1) =x_Nn - ———me-
f(x_n)
KopeHb ypaBHeHUA HaxoguTcA Ha otpeske [0; 2]. KoHTpone
33 OKOHYaHWEeM NPOCYETOB NPOBOAWUTE MO MANOCTH HEBA3KM.

Cneundomkauna sBeona:
a, b, TOYHOCTB.
Cneundomkauna BelBoaA:
3Ha4YeHWe pelleHns.
}
{$APPTYPE CONSOLE}

uses
SysUtils;

Function f(x : double) : double;

O

=)
Result =x+In{(x +0.5)-05
O
Function fDeriv(x : double) : double;

O ®.
Result =1 + 1/(x + 0.5)

@]
Function fSDeriv(x : double) : double;

O

=)
Result := - 1/sgr(x + 0.5)
@]
Function BeginApproximation(a, b : double) : double;

f(a)*fDeriv(a) = 0

Result := a

Result := b

Puc. 5. 20 Pazoen onucanus 6cnomozamenbHuIX aieopummos

¢ BO-BTOPLIX, OIIMIICM rJ100aJIbHEIC MICPCMCHHBIC U TrOJIOBHOM AJITOPHUTM.
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O
var
a, b, accuracy, x : Double;
g —0
ReadIn(a, b, accuracy); Write(x)

abs(f(x)) = accuracy

-
¥ = BeginApproximation(a, b); x = x - f(x)/fDeriv(x)

Puc. 5. 21 Opeanuszayus konmponsn 6 H-yuknax

B pesynberate pemaktop REditor reHepupyer 3amedartenbHbIii Ko1 (IIpaBnaa, B
ctiiie C++), KOTOPBIH TpeOyeT JIMIITb HE3HAYUTEITLHON KOPPEKTUPOBKH:

program ICycleTask _01;
{ PelwwWTb ypaEHeHWe:

¥ +In(x+0.5)-05=0;

MCNONL3YA MeTod HeHiToHa!
flx_n)

fix_n)
KopeHb ypaBHeHWA HaxoguToA Ha otpeske [0; 2]. KoHTpons
38 OKOHYaHWEM NPOCYETOE NPOBOAWTE MO MANOCTH HEBAZKK.

CneundKkauna BBOAE:
a, b, TOUHOCTB.

CrneundHKaUnA BBOAE:
ZHAUEHWE PELUEHMA.

}

{$APPTYPE CONSOLE}

Lses
SysLtils;
Function f{x : double) : double;
{
Result :=x + In{x + 0.5) - 0.5
¥
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Function fDeriv(x : double) : double;
{

}

Result ;=1 + 1/(x + 0.5)

Function fSDeriv(x : double) : double;

Result :=- 1/sgr(x + 0.5)

}
Function BeginApproximation(a, b : double) : double;
{
if(f{a)*fDeriv(a) = 04
Result :=a
lelse]
Result :=b
}
i
var
a, b, accuracy, x : Double;
{
ReadIn(a, b, accuracy);
* := BeginApproximation(a, b);
while(abs(f{x)) = accuracy’}{
¥ o= x - f{x)/fDeriv(x)
¥
Write(x)
}

Puc. 5. 22 Hcxoouwiii k00, ceceHepupo8anuslii KOMRuisimopom peoakmopa REditor

3aMeTUM B 3aKJIIOYCHHE, 4YTO HEJOCTAaTOYHO AaKKypaTHas MaTeMaThyecKas
MOATOTOBKAa K penieHuto 3amaud Ha W-mukibl ypeBaTta «IJIau€BHBIMHU
MOCJEACTBUSAMUY». A MMEHHO, aJlfOPUTM U MporpamMmMa MOTYT OBbITh C TOYKHU
3peHust UHPOPMATUKHU COCTaBJICHBI OE3yMpPEUHO, HO pElIeHUE 3a/laui He OyeT
noay4deHo. [log MaremaTnueckon MoAroTOBKOM 3a1a4u TOHUMAETCS:
® AKKypaTHOE HaXOXKJEHHE BCEX MPOU3BOIHBIX;
® AKKypaTHOE ONpPEACIICHUE IMPOMEXKYTKAa  COJEpPKAHUS  HAYaIbHOTO
NpUOIMKEHUs (€CIU €ro HaJlo HATU CaMOCTOSITENIBHO);
® TOYHOE ONPEACICHUE IJIMHBI MPOMEXKYTKA, TapaHTHUPYIOIIEEC CXOIAUMOCTH
UCIIOJIb3yEeMOT0 MTEPAIMOHHOTO METOJa. JTO 3aMe4aHHuEe OCOOCHHO Ba)KHO
st metoga HeroToHa;
® aKKypaTHOE OIpEACIICHUE HaYaIbHOTO MPUOIMKECHHUS.
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5.3 Huxknwt ¢ Konmponem 3a Monomonnoi Beauuunoii

O Uuknel ¢ KoHtponem 3a MoHoTOHHOW BennynHoRi

O ]
B zagayax 3TOro TMNAa NPUCYTCTBYET XoTA Bkl 0gHa

MOHOTOHHO WM3MeHAKLWaACA BenUyHa

B 3ToM BMAE UMKNWYECKMX NPOLECCOB 3apaHee He W3BECTHO,
CKOMBKO pa3 byOeT NoBTOpeHa Mo XoAy BeIMMCNeHWA pabodan
yacTk UWKna (Teno yukna)

B 3ToM BMAE UMKNWYECKMX NPOLECCOB HEPeOKo UCNoNkL3yeTeA
(no adanormK ¢ A-UMKnamu) CYeTUMK

bonbluas BO3MOXKHOCTL MCNONb30BaHuA
peKypPPeHTHLIX (hopmMyn

KOHTpOMNkL 3a OKOHYaHWeM LWKNa BeOeTcA 3a CUYET OTCNEXWBaHWA
(KoHTpanA) 3a Bo3pacTaHnem/ybeiBaHuem MoHoTOHHOR Benn4mnHel
{cm. n. 1)

Puc. 5. 23 Xapaxmepnuvie npuznaxu KMB-yuxnos

O CYeTYMK

O
3Tan : BoccTaHoBNEHWe

CueTunK <== HaJdankHOE 3HaJYeHue

Jtan . Mogudpnkauma
CueTunk <== Cuetuunk +/- Lllar

Puc. 5. 24 Ocobennocmu Cuemuurxa 6 KMB-yuxnax

= (OOpaTuM BHUMaHHE Ha TO, YTO paccMaTPUBACMbIM BH IMTPOCTHIX ITUKIOB UMEECT
o01me 4epThl ¢ ABYMs TpeablayiuMu. M BMecTe ¢ TeM — 3TO OCOOBIM BHT
MPOCThIX LMKJIOB. HecmoTpsi Ha To, uto B KMB-yuxnax, xak u B A-yuxiax,
HEPENIKO HCHOJIB3YETCS CYemyuk, OH B ITOM CIIydya€ HE HCHOJIb3YETCS IS
KOHTPOJIA 3a OKOHYaHWeM. Ero eIMHCTBEHHOE Ha3HAYCHUE — MOJJACPHKKa
pexkyppeTHbix ¢dopmyi. HeompeneneHHOCTh KOJWYECTBA MOBTOPEHUHN Tena
KMB-yuxna, «pOJHSIIIET0» €ro ¢ M-yuxiom, BbI3BaHA CTPEMIICHUEM MOBBICUTH
PKOHOMHUYHOCTh BBIYMCJICHUN (10 CPaBHEHUIO C A-yuxiamiu), BBITIOJHSIS HX
JUIIb JI0 TEX IOp, MOKa HEe JOCTUTHyTa Tpedyemass TOYHOCTh (WK TpH
BO3PACTAaHUU TMOJKOHTPOJLHOM MOHOTOHHOW BEJIIMYMHBI, TOKA TMOCIETHSISA
BIIEPBbIE HE MPEBBICUT JOIMYCTUMBIN pyOeK).

2k

™. 3a0aua 3 BBIUHCIHTL CyMMY: i IIPOJIOJIKAs

k )
&t Ok k1
CYMMPIpOBaHI/IC 0 TEeX Imop, IIOKa 3HAUYCHUA CJIaracMbIX BCJIIMKU
I10 OTHOILICHUIO K SaﬂaHHOﬁ BCIIMUHUHC € (TOIIHOCTB).
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Cneyuguxayusn 660oa. x, moyHOCMb.
Cneyughukayusa 6vi600a. 3Hauenue Cymmoi.
Pewenue.

* [IpenBapuTenbHbIN MOPAAOK PACCYKICHUN B JAHHOM CIIy4ae TOYHO TAKOM K€,
KaKk U JJIs1 A-1MKia, U onucaH P-cxemoit puc. 5.4. bonee Toro, moctpoeHue
peKyppeHTHOM (POpMyIIbI TOXKE CTPOUTCS aHaIoru4Ho P-cxeme puc. 5.5. TeM He
MCHCC, Mbl BHOBbB IIPUBCACM dAHAJIOTUYHBIC IIOCTPOCHUA IJIAA JAaHHOI'O IIPpUMCEpaA:

OMocTpoeHne peKyppeHTHOW doopmMynbl.
Uene: Bbipasutb A[k+1] 4epes A[k]

O ]
BbinenuTb Ty YacTk (DOPMYIbl, KOTPas COOepXUT
- onepauunK Bo3BeAeHWA B cTeneHb (MpW NoCTOAHHOM OCHOBaHMWM)
- npocyeT (hakTopuana

[
BrigeneHHy YacTk 3anucaTk B BUOe YHELMKM OT napameTtpa K
xzk
ﬂ_ = —_——
BT ok

>
3anncaTk opMyIy Ha OCHOBE MOCTPOEHHOM, CO 3HaJYeHWeM napamerpa K + 1 :
2k+2
X

B+t = Skl (ke + 1)

>
[MNocTpouTe YacTHOE OT AeNeHWA nocnenyowero Yneda (A[k+1]) Ha
npeab Ay (AlK]) W BEINOMHWUTE COKPaLLIEHWNA
Qprq x2k+2 " ?‘k x Il x?
a, 28l (k+1)1x x2F 0 2« (k+ 1)
-
YMHO¥WTE 0be YacTe NONYYEHHOro BhipameHua Ha AlK] -
x? % ay
L = -_—m—
k1T 2w (k+ 1)
>

HMcnoneaya dopmyny ana Alk], HailTK HadankHbIA YNeH NocNeqoBaTeNnLHOCTH,
B OaHHOM cnydae 3to A[0]
ao = 1

0BbeanHAA pesynsTaThl ABYX NOCNEOHWX LLAros, Nonyyaem peKyppeHTHYIO
thopMyny-peayneTar :

x% = a,

a = =, a, =1

Puc. 5. 25 Aneopumm nocmpoenus pexyppenmnoti popmynst ons KMB-yuxna
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O OnucaHne 3TanoB peweHWA 3agadn no teme: KMB umknel

/I Pagnen onucaHnii n Beona /I Unkn ¢ npenoycnoeuem // BeiBoq, peaynesrara

L 13
OnucaHne nepemMeHHbIX 3 _| Buieoa CYyMMEI
BBo/1 aHHbIX KoHTponk 38 MOHOTOHHOW BENMMYWHOR

MpocyeT cymmbl

lMpocyeT No pekyppeHTKol hopmyne
Moowdukauma cueTymka

/I Paznen MHULMannaalmmn

MHuypanuaayna cyeTdnka

MHnymanusayma HadanbHOro 3Ha4eHnA
pPeKyYDPEHTHOW (DopMynkI

MHngnanuaayna cymmbl

Puc. 5. 26 Aneopumm smanoe pearusayuu KMB-yuxia

»  JleTanusupyeM alropuTM B «TPAJUIUSAX» sI3bIKa porpammupoBanus Delphi:

O program CMVCycleTask_01;
{ BeldMcnuTe cymmy Buaa:
2 4 6 2k
X X X X
S=1+ + + e S S — + ..

21t 421 8*3! 22Kk * k!

npogonkand cymMMHUpoOBaHWe OO0 TeX MOp, NOoKa 3Ha4YeHNA cnaraemMblx
BENMKK NO OTHOLWEHUKD K 3a0aHHON BENWYMHE TOMHOCTD.

Cneundomkauna sBeoaa :
X TOYHOCTb

Cneundpukaunsa BbiBOOA:
S

}

{$APPTYPE CONSOLE}

uses
SysUtils;
var
X, summa, slagaemoe, accuracy : double;
k : integer;
O =0
ReadIn(x, accuracy): BLIBOA(SUMMA)
abs(slagaemoe) > accuracy
slagaemoe = 1; summa = summa + slagaemoe;
summa = 0; slagaemoe = 0.5*x*x*slagaemoe/(k+1);
k=0; k=k+1

Puc. 5. 27 Jlemanuzuposannwiii 2onosnou areopumm KMB-yuxna ¢ ob6osnauenusix Delphi
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@ Bbieod 2. Hcnonvsys P-cxemvl o0bwux — aneopummos
peanuzayuu coomeecmeenno A-, U- u KMB-yuxnos (puc. 5.6,
5.17, 5.26) u nocmpous Ha ocHoge ux «becmekcmosviey
sapuanmel, noayuuM aneopummsl P -aneopummel euoa:

-
==

[i°

-
l i ik i I |::|
Puc. 5. 28 P*-cxemot 0bwux ancopummos A-, U- u KMB-yukiog

® BO-NIEPBBIX, CXEMbI PHUC. 5.28 MPOSABIAIOT CKEJIETHl AITOPUTMOB, YETKO
ITOKA3bIBAIOT KOMIIOHOBKY YIIPABJISIIOIINAX CTPYKTYP AJITOPUTMOB;

® BO-BTOpBIX, MOATBEPKIAIOT «3aKOHHOCTH» OOBEAMHEHUS PACCMOTPEHHBIX
BUJIOB ULUKIOB B OAHy rpynmy <«lIIpocTbIX NHMKIOB» € TEMH HX
O0COOEHHOCTSIMH, O KOTOPBIX TOBOPHJIOCH B Hayane §9.

W™ Cneooeamenvno, cpeocmea P-cxem nomozaiom 6vicmpee,
npowe u yemue yCmMauagIueams obwue ocoO6eHHOCmuy GHeuHe
OMIUUHBIX OpY2 Om Opy2ad Al2OPUMMOS.

5.4 Huknwet ¢ Buympennum Konmponem

K 9TOMY THUITY 3aJ1a4 MbI 6YI[CM OTHOCHTDB 3aJla4M, KOTOPBIC «HC BIIMCBIBAIOTC»
HHU B OJHY M3 PAaHCC OIIMCAHHBIX CXCM OIIPCACIICHHA BHU A ITPOCTOI0 LUKIIA. 910
IMpOLCCChI, O KOTOPBIX MOKHO CKa3aThb C OHpeI[eHéHHOCTBIO TOJIBKO OJHO — OHH
MUKINYCCKUC, IIPUYCM OHHU HAIIOMHUHAIOT OCCKOHEYHEBIC OHMKJIBI.

C apyroil croponsl, ucnosb3zoBanue cxeM A-, - u KMB-nukiioB B «4nctom
BHJI€», MHOT'/1a MOKET MPUBECTHU K «3AIUKIUBAHUION,
® KakK B CMBICJIC MTOJTy4eHUS O€3 KOHIIA TOBTOPSIOIINXCS BBIYUCICHHH,
® TaK U B CMBICIIE MHOTOKPATHO «BITYCTYIO» BBITIOJHSIEMBIX OMEpalnil,
(hakTUYECKH HE BIUSIONINX HAa KOHEYHBIH 11EJIEBOM Pe3yIbTaT BHIYUCICHUHN.
B nepBom ciyuae, Takue sIBJICHHUS MOTYT HaOt0AaThCs Npu peanusainuu U- u
KMB-mukimoB  Torga, Korja — TOYHOCTh — TPeOyeMbBIX  BBIUMCICHUN
(KOHTpOJIBHBIM 3TAJIOH) 3aBblllieHA. Bo BTOpOM clly4ae, 3TO MOXET
HAOIOMAThCS B CiIydae MOCTPOCHUsI A-IMKJIA, OMSATH K€ C 3aBHIINICHHBIM
3HAYEHHEM KOJIMYECTBA MIOBTOPEHUM TeNa UKIIA.
Ob6a cimydast — pe3yabTaT TOro, 4TO MPU 00pabOTKE JaHHBIX BEIIECTBEHHOTO
THUIA KOMITBIOTEPHBIE BBIYMCIICHUS BBIOIHSAIOTCS C 3aBEIOMO OTPAHUYECHHOU

49



Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

(pa3psaHOIN CETKOM KOMIBIOTEPA) TOUHOCTHIO M C HAKOILJIEHUEM, B CBSI3U C
3THM, HOTPEIUIHOCTHIO OKPYTJICHUA.

JIns KOHTpOJIst OKOHYaHUS POCYETOB

® B IIEPBOM ClIy4ae BBOJAT HEKOTOPYIO MCKYCCTBEHHYIO BEIIMYHMHY TOTO XK€
TUIA, YTO W BEJIMYUHBI BBOJA, HO C TAaKUM 3HAUY€HUEM, KOTOpPOE JUOO He
MO’KET BCTPETUTHCS B MOTOKE BBOJIA, IMOO BCTpEUYa TAKOTO 3HAYECHUS] OUYECHb
MaJIOBEpPOSATHA;

® BO BTOPOM Cily4ae — BBOJAT JONOJHUTEIBHBIM KOHTPOJb HAJ 3HAYCHUEM
BEJIMYMHBI, KOTOPas MOXET ObITh HMCTOYHUKOM «ITYCTBIX» JIEUCTBUN WU
BBI3BATh 3aLUKJIVBAHHUE.

OrpaHuyuMcs B JaHHOM CJIy4ae HE CTOJIBKO JETAISIMU BO3MOXHBIX MIPUMEPOB,
CKOJIBKO CXEMOM pa3pelieHusi KOHPIUKTA.

Hrorossie XApaKTCPHUCTHUKH, CBCACHHLIC B P-CXCMy, TAaKOBBI.

O Uuknel ¢ gononHUWTeNbHbIM BHYTpeHHUM KoHTponem

O =]
Cnyyail 1 Linknuyecknid npouece "He BNMCLIBAETCA" HW B OOHY W3 BhiLLE

npueefeHHbIX cxem (A-, I1- n KMB-uukni)

Cnyuyan 2 : ApudpMETHYECKMA LUMKN ¢ "3aBeqomo” BoNbLUMM 3HaYEHUEM
aTanoHa

Cnyyail 3 : MTepauyWoHHbIi LWKN ¢ "3aBefomMo” 3aBbllUeHHON TOYHOCTEID
npoc4YyeToB

|

Cnyyail 4 - KMB - unkn ¢ "saBenomo” BONbLUOKR/ MaNoH KOHTPONLHON BENWYKUHOI
aranoHa

-
[nAa cnyyaa 1 : BBOOUTCA cneuwansHo nonobpaHHan BenUuKHa, JOCTIKEeHHe

3Ha4yeHnA KOTOPOI - CUIHan ANA BhixoAa U3 LWKNa

OnA cnydyaes 2-4 | BBOOAWTCA AONOMNHUTENBHBIA KOHTPOMbL 38 BENWYWMHOM, NoBe-
OEHWE KOTOPOI MOKET CINYHUTh WCTOYHMKOM
- MMBo "NULLHKWX" NPOCYETOB;
- nubo "zaunKnuBaHna”.

Puc. 5. 29 Ocnosnvie xapakmepucmuxu ancopummos BuK-yuxna

™. 3aoaua 4 OpranuzoBaTh PyYHOM BBOJ M CyMMHDPOBaHHUE
MOTOKAa IIEJIOYMCIICHHBIX 3HAUYE€HUH, O KOTOPOM H3BECTHO, YTO
BCE €T0 3HAYCHUS HEOTPHUIATEIIBHEI.
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Cneyuguxayun 6600a. nociedo8ameibHOCMb Yucel (3aKOHYUMb
yuciom —1).
Cneyuguxayusn 8v1600a: 3uHaueHue Cymmol.

Canr 3agada Ha BHK umkn

crnaraemoe = -1
O =} =) - )
LUen cnaraemoe, cyMMa | | BBOO claraemoe | cyMMa = cyMma + cnaraemoe| BbIBoO CyMMa

o
o

BhIXOL,

cymma =0
Puc. 5. 30 emanuzuposanmwiii 2onosnou arcopumm BuK-yukia 6 o6o3nauenusx MezaFE
* B maHHOM nmpumepe B KAUECTBE KOHTPOJIbHOM BEJIMYMHBI BEICTYIIAET KOHCTAHTA
—1. BbIOOp KOHCTaHTHI B KQU€CTBE KOHTPOJIBHOI'O 3HAUYECHUsI OKOHYaHUs1 BrK —

yukaa CICAYCT NMPU3HATh YAOBJIICTBOPUTCIBbHBIM, TaK KaK IIO0 YCJIOBHIO 3aJa4H
CKa3aHO, YTO BCC cazaemvle HeompuyamebHbvle.
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Oprogram A_InContr_CycleTask_01;
{ HanuwwuTte nporpammy Haxo¥AeHUA CYMMbI BKIMKOYEHHUEM B Hee NepBbiX K cnaraembix:

3 k+1 2k-1
1 X X (-1) *x
s — + - + ... +
1 1*31  3*5! (2k - 1)*(2k + 1)!

0o TeX Nop, NoKa ABa NocneaoBaTeNnbHO pacnonoMeHHbIX cnaraeMbelX No Moayrnw Sbinu
Sonbwe KoHTponbHOW BeNMYMHBl TOYHOCTE.
B aTom cnydae npegnocnegHee cnaraemoe B CyMMY BKNKOYAaTh OOMKHO, a NocrnegHee - HeT.
Cneundomkauma BBoaa :
K X TOYHOCTB
Cneundpukaumna BbiBoaa:
S

}
{$APPTYPE CONSOLE}

uses
SysUtils;

var
X, summa, slagaemoe, accuracy : double;
k, n, schetchik : integer;

forn:=0to k-1do

O - .
ReadIn(k, x, accuracy): slagaemoe = - x*x*slagaemoe/((2*n+2)*(2*n+3));| Write(summa)
> schetchik = 2
— 4/ =0 =
slagaem_r:ie =1/ . AddSummand break
summa = -slagaemoe;
schetchik = 0;
abs(-slagaemoe) < accuracy
-
schetchik = 1
O Procedure AddSummand,;
abs(slagaemoe/(2*n + 1)) < accuracy  scheichik = 2
o =0
schetchik := schetchik + 1; break summa = summa + slagaemoe/(2*n + 1)

Puc. 5. 31 Jlemanusuposannwiii 2onosnoii areopumm A-BuK-yuxna ¢ o6oznauenusx Delphi

* B ngaHHOM mnpuMmepe B OTJIMYME OT P-cxemsl, NPUBEIECHHOM Ha puUC. D.8, B
KaueCTBE KOHTPOJBHOM BEJIMYMHBI BBICTYNAECT JOMOJHUTENIbHAS BEIMYMHA
mounocmyp. BpiOOp 3TON BEIMYMHBI B KAa4€CTBE KOHTPOJBHOTO 3HAYEHHS 3a
OKOHYaHUEM A-BuK — yuxna ciienyet Npu3HaTh yI0BIETBOPUTEIIBHBIM, TaK KaK
OHa «He naer», no a”anorun ¢ KMB-1iukiioM, BKIIIO4aTh B CyMMY «MallIMHHbBIE
HYJIN.

=  P-cxembl TPOCTBIX LUKJIOB C JONOJHUTEIBHBIM BHYTPEHHUM KOHTPOJIEM
oO0IIIero BUjIa MOTYT UMETh TaKOW BUJI:
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OO06uwee onucaHne A-unknos ¢ BHKoHTponem

O
OnucaHne nepemMeHHbIX

Beog paHHbIX

._I

MHuuuanusaums cyMmel

MHMLManusaums HadanbHOoro sHadeHnsa pekyppeHTHOl (opmMynkl

HU OnA cdeTynk or Hau3Hay no KoH3Hay

Cnaraemoe - MallUWHHLIA HYNb ?
-

=)
MpocyeT no pekyppeHTKol opmyne | Bbixon

HapauwmeaHue cymmbl

B BuiBog cymMMbI

=0

Puc. 5. 32 O6wasn P-cxema A-BuK-yuxna

O 0Obwee onucaHne U-unknos ¢ BHKoHTponem

O

—

0]

OnucaHWe OaHHbIX
Beon naHHbIX

=
BLIBOJ, PeLLeHnA

-
OnpeneneHye HadansHoOro NpUbNMAeHNA
cyeTunkTepauuii =0
MorpelwHocTe NpubnKeHWA Benvka ?  MTtepauwid mHoro ?
=] -
[MpocyeT No UTepaUWOHHOR hopMyne | BeIXO4
-

cyeTunkTepaumii (= cueTdnkTepaumin+1

Puc. 5. 33 O6wasn P-cxema U-BuK-yukia

O 0bwee onucaHne KMB-umnknos ¢ BHKoHTponem

0
OnucaHne nepemMeHHbIX

Beop, AaHHbIX

[} =)
BbLIBO/], CYMMEI

WMununanuzaums cyeTdvka

MHnuuanusaumua cyMmbl

MHnuwanusauua HadanbHoro 3HayeHUA peKkyppeHTHO hopMynkl

KoHTpone 3a MOHOTOHHOW BENMYMHON

MoHoTOHHaA BenU4YMHa cTana NocTOAHHOW ?

-

HapalumBaHue cyMMbl

[MpocyeT No pekyppeHTKoln hopmyne

BhIXO[

Moowdmkauma cuyeTdnka

OBHOBMNEHWE KOHTPONBHOW MOHOTOHHOR BENMWUYKWHEI

Puc. 5. 34 Obwasn P-cxema KMB-BuK-yuxna
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

K ocnasnenuio K Cﬂea)/IOW@MV napaepaqby Knpedbl()womemy napaepaqby

§6. K'TACCHOHKALTHA [THKTHYECKHX ITPOLJECCOB
OBEPABOTKH MACCHBOB™

» Jlnsg BBeOEHUS MOHATHS «Ta0IUUa» (MaccuB), PACCMOTPUM IPOCTEUIIYIO
3ajady:

™. 3aoaua 5 CoCTaBUTH ANTOPUTM BBLIYMCIEHUS IEPUMETPA
TPEyToJIbHHKA, 3Has JUTMHBI BCEX €ro CTOPOH : &, b, C.

= Jlerko 3amuchIBacTCs AJIrOpruT™:

O| 3apava b
| CocTaBUTb aNropuTM BbIMMCNEHUA NEPUMETPA TPEYTronbHUKA,
| 3HaR ANWHBbI BCeX ero cTopoH : a, b, c.

anr sew, nepumeTtp(apr Bew a, b, c)

O =0
3Hay —a+b+c

Puc. 6. 1 P-cxema gpynkyuu npocuema nepumempa mpey2oibHUKa

=  (OO06o006mas 3aauy, MOJy4aeMm:

@ 3adaua 6 CocraBuTh AITOPUTM BBIYUCICHUS MEPUMETpa S-
T, 100-yronpHuKa, 3Has IJIMHBI BCEX €r0 CTOPOH: dj, dp, ... ,

a100-
» «Konupys» npeapiayliee peieHue, nojaydaem:

O| 3apaya 6
| CocTaBUTb anropuTM Bbl4UCNeHUA nepumeTpa 5-1i, 100-yronbHUKa,
| 3HaA ANWHBLI BCeX ero cTopoH : al, a2, ..., a100 .

anr eew, nepumeTp (apr eew al, a2, ... , a100)

O =)
3Had = al+a2+ ___+alil

Puc. 6. 2 P-cxema ¢pynkyuu npocuema nepumempa 100-yzonvruxa

*» OpHako TPUBEACHHOE DPEIICHHE HEMpUEeMIIEMO, MO KpalHeW Mepe MO JBYM
IPUYUHAM:
® B 3aIMCH BHIPAKCHUN HA JIFOOOM S3BIKE TTPOTPAMMHUPOBAHUS HEOONYCHIUMO
HCIIOJIB30BaTh HOOCMPOUHbIE UHOEKC DL,
® B 3aIIMCH BHIPAKCHHUN HA JIFOOOM SI3BIKE TTPOTPAMMHUPOBAHKS HEOONYCHIUMO
UCTIONIb30BATh MHO20MOYUe, 3aMeHsoujee UieHbl NoC1e008amelbHOCMell.

1% OsnakomuThes ¢ WLTIOCTpUpyomuMu P-cxemamu ganHoro naparpaga MoxxHo B jokymenre 03, manku 01, «01 O6paboTka Tadmui
0030p» 1 02 — «02 O6pasupl pemenns 3agas» <Jok. 03.01-02>
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

» OTMmedYeHHBbIC MPUYHHBI (PAKTUYECKU AKIICHTUPOBAIM BHUMAHUE HA OCHOBHBIX
ceolicmeax madauYHbIX eTUYUH.
e Ta0JIMIIa COCTOUT U3 MHOKECTBA MPOCTHIX IEPEMECHHBIX;
® — K 3JIeMEHTaM TaOJHUIbl MOKHO OOPATHTBCS He N0 YHUKANbHLIM UMEHAM, & C
yKa3aHUEM UMEHHU TaOJUIIbI U HoMepa daemMeHma (UHoeKca,).

* (Cnenyromuid BOIPOC, Ha KOTOPBIA CIEAYyEeT OTBEYaTh NPU PELICHUH PEaIbHBIX
3a/la4y: Ko2eoa HA00 U Koz0a He ciedyem OOBEOUHATH MPOCThIE NEPEMEHHBIE B
maoauyHvle eTUUUHDL.

* (OTBeT HAa MOCTABJICHHBIN BOIPOC COJMEPKHUTCS B CICHYIOMIEH XapaKTEPUCTUKE
TaOJIMYHON BEJIUYUHBIL:

Tabnuunaa eenuuuna (maccug) — >T0 cocmagnas (CTPYKTypHas,

MHOTOKOMITOHEHTHAs ) BEJINYMHA, XpaHsmas 0OHOPOOHYI0
uHdOpMaIHIO.
Oonopoonocmsp 03HAYaeT, 80-N€EpBbIX, DPABHONPABHOCHb

AJIEMEHTOB/KOMITOHEHT (BCE KOMIIOHEHTBHI HMEIOT  OJMHAKOBBIMA
CoNlepKaTeIbHBIA CMBICJ, HAJ] HUMHU BBITOJHSIIOTCS OJMHAKOBBIC
OTIEpAINH); B0-8MOPLIX, HE3ABUCUMOCIb Om Koaudecmsed. Takum
oOpazoM, eciu wuHPOpMAIMS OJHOPOJHA, TO 3HAHHE TOYHOIO
KOJIMYECTBA DJIEMEHTOB TAOJIMYHON BEJIMYMHBI HE BIUSET Ha palbOTy
COCTaBJICHHOTO JIJIs1 €€ 00pabOTKH anropuTma.

= Jlanee, oObeAMHSAS 3aJaud IO OOWHOCMU YCAOBUN W O0OWHOCMU DeueHUl,
BbIIEIUM Beien 3a S1.H. 3aﬁ,ueHLMaH0M20 CIIEAYIOIIUE TPYIIIbI 3a1a4:
e — 3amauu HA 3anoJHeHUe TUHEHHBIX Ta0IUIHBIX BEIMYHUH (BEKTOPOB);
e — 3a1auu HA AHAIU3 COCPIKUMOTO JIMHEHHBIX TaOJUIL;
e — 3amauu Ha nouck MHPOPMAIIMU B TUHEHUHBIX TaOJIHIIAX;
e — 3amaun Ha npeobpazosanue (COPTUPOBKY) HHGOOpPMAIIUU B JHMHEHHBIX
TabIuIax.

O Knaccudpmkauma 3agad Ha o6paboTKy TabnUYHbIX BENMWYUH
{(maccuBoB)

3anaun Ha aanonHedHne TabnuYHbIX BENMYMH (MacCHBOB)

3anaun Ha aHanua cogep#umoro Tabnuy (MaccHuBeoB)

3anaun Ha nonck nHdopmauun B Tabnuuax (MaccueoB)

L
3anaun Ha npeobpasoBaHne (COPTUMPOBKY) MHopMaLMK B Tabnuuax (Maccueax)

Puc. 6. 3 Knaccol 3a0au no obpabomke madbauuHvlx (MACCUBOBLIX, CNUCOUHBIX) GETUUUH

20 o, o .
3aiinensman SI.H., Tabnuunsle Beanuunsl, ras. «IlepBoe ceHTaOps», exenen. npuiox. «Mudopmaruka», Nel9, mait 1996
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Pa3nesa 1 OCHOBBI AJITOPUTMHU3ALUA

6.1 3a0auu na 3anoitneHue maoJIUUHbIX 6CJIUYUH

= B 3aJadax 3TOH I'PYIIIIBI TaONIMYHAs BENMYUHA — 3TO PE3YJIbTAaT BBIIIOJIHCHUA
aJropurma. B CUJly CKa3aHHOTI'O, 3aroJIOBOK HOI[O6HI)IX aJITOPpUTMOB B O6HI€M
CJIydac MOJKCT BBITJIACTD CIICAYIOINM O6p330MI

O| O6pasel, NOCTPOESHUA 3aroNoBKa NoaAnporpaMmmel
| Ha sanonHeHWe NUHeAHOro Maccusa
| B o6o3sHayeHunx MeraE

anr noctpoeHue Tabnuubl{apr yen n, pes uen tad a[1 : n])
O—=0
Puc. 6. 4 3aconosox ¢ynkyuu munosoii 3a0auu na 3anornenue (Mezak)

O] O6pasey NOCTPOEHUA 3aronoBKa NognporpaMmmbl
| Ha 3anonHeHWe NMUHENHOro MmaccHusa
| B o6o3Ha4veHunx Delphi
| roe
type

I
| vector = array of integer;

procedure buildVector(out a : vector);

O—e

Puc. 6. 5 3aconosox ¢pynkyuu munosou 3aoaqu Ha 3anoanerue (Delphi)

O| Ob6paseu NnocTpoeHWA 3aronosKa NoanporpamMmmel
| Ha sanonHeHWe NUHeWHOro MaccuBa
| B o6o3sHa4veHunx C#

void noctpoeHne Tabnuubi{out int[] a)

O

Puc. 6. 6 3azonosok ¢pynxyuu munosoii 3adauu na 3anonnenue (C#)

3aMeTUM, 4TO B KOHKPETHBIX CHUTyallMX B 3arojlOBKE MOTYT MOSIBISATHCS
JOTIOJTHUTENbHBIC (DOPMaATbHBIC TTAPAMETPHI.

» Jlo MeToay pemeHus 3aa4u 3TOM TPYMIBI TOKE MOTYT OBITh MOAPAa3/Ae/ICHbI Ha
® 3aJa4U NPAMO20 3aNn0HeHUs TAOTUYHBIX BEIUYUH U
® 33J1a4U 3aNOJIHEHUS C NOUCKOM.

* B nepBoM ciayyae KaxAblid 3JIEMEHT CTposilehcs TabIulbl HenocpeocmeeHHO
gviyucnsiemes: (C MPUBICYECHUEM PEKYPPEHTHBIX (POpMYJI, OOBIYHBIX (POpMYI
WIM IaTYUKA CIyYalHbIX YUCEN) MO XOAYy padO0Thl aJIrOPUTMA.

» JIpumepamu 3aa4 3TOro Kjiacca MOTYT OBITh TaKue:
® 3aMOJIHUTH DJIEMEHTHI TAOIUIIBI HYJISIMU (33JaHHBIM 3HAUCHHUEM);
® 3aMOJIHUTH TAOJHILy KBaJpaTaMU HATypalbHbBIX YUCEIT;
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3aIOJHUTH TaOJIHUITY MTOCIEA0BATEIEHOCTHIO YETHBIX/HEUETHBIX YHCEIT;
3aItoJTHATH TabuIy yuciiamu @ubdonauuu (Fo = F; = 1; Fiyp = Fi + Fiy);
3aII0JIHUTH TAaOJIMITy 3HAYEHUSMHU YUCEN, BBOJUMBIMU C KJIIaBUATYPHI,
3aI0JIHUTD TAOJHUIy CAy4YaiHBIMU YHMCIIaMHU M3 HHTEepBaia [a, b] u T.x.

BTOPOM CITydae KaXKIbId JJIEMEHT CTPOSIIEHCS TaOJIUIbl IMOJIy4aeTcs B

pesyibTare onepauuu noucka. B 3ToM ciydae nomydeHue oOuie Gpopmyiibl
aJieMeHTa TaOJHuIBl HEBO3MOXKHO. Pemienue 3amad JaHHOW Tpymmbl TpedyeT
BBIIIOJIHEHUS OIlEpalluu nepebopa, K NpUMeEpPY, HEKOTOPOH OMOPHOM TabIULbI,
WIN BEJICHUS aHalln3a cuTyauuu Ha nojie Pobora.

. HpI/IMCpaMI/I 3a/la4 9TOIo Kjiacca MOTI'yT OBITH TaKHE:

Po6oT crouT mepen BX0JIOM B JUIMHHBIN «IIPaBbI» KOPUJIOP, 3aBEPIIACMbIN
TYIUKOM. B KopuIope UMeeTCs MHOXKECTBO 3aKpALICHHBIX U PaguallMOHHO
3arpsiI3HEHHBIX KJIETOK. 3amucaTh B TaOJUIly YPOBHU pajualiy MEPBbIX N
3aKpAlIEHHBIX KJIETOK;

3alOJTHUTh TaONHIly D 3HAYCHHSIMHU TEX DJIEMEHTOB TaOJMUIBI &, WHICKCHI
KOTOPBIX KPaTHHI 3, HO HE KPaTHHI / U T.1.

6.2 3a0auu na anaiu3 maodiuyHbIX CJAUYUH

* B 3amavax 3TOH TIpynmnbl, UMes HHPOPMALIMIO, 3aMMCAHHYI0 B TaOJIMYHOU
BEJINUMHE, HANTU HEKOTOPHIC €€ (TaOIUYHON BETUYMHBI) XapaKTEePUCTUKH.

* TUNUYHBIMU IMpUMEPaMH 3aaa4 9TOro Kjiacca MOryT OBITH TAKHE:.

HaX0XACHUC CYMMBI 3JICMCHTOB Ta6J'II/ILIBI;
moACYCT KOJIMYCCTBA JOJICMCHTOB Ta6J'II/IHI)I, 06naz[afomnx 3aJJaHHBIM

CBOMCTBOM (mammpumep, MOJIOKUTEIIbHBIX/OTPUIIATEIbHBIX/HEUETHBIX
TTOJIOKHUTEIBHBIX H T.1T.);
OTBeTa  Ha BOTIPOC: «CKOJTBKO nap YIOPSAIOYCHHBIX 10

BO3pACTaHNI0/yObIBAHUIO 3JIEMEHTOB UMEETCS B TAOIHILIE»?
oTpeieNieHne MUHUMAaTbHOTO/MaKCUMAIBHOTO DJIEMEHTA.

* OTmeTuM, 4YTO TOCJEIHIOI W3 HAa3BaHHBIX 3a7a4 MOXKHO B DPaBHOW Mepe
OTHECTH K cjenylouiel rpymnme MeToaoB noucka. Ho cormacHo Hamen
Kiaccu(ukanyy, OHa OTHOCHUTCS K JIaHHOW TPYIIE aHAaiu3d, TOCKOJIbKY
XapaKTepU3yeT HUCCIEAYyEeMYI0 maobauuy 6 ueaom. B naHHOM ciydyae MOHUCK
BENICTCSI 1O OmMHOCcumenvbHomy npusHaxy (MeHble/0omnbine apyrux). [lostomy
HAWTH UCKOMYIO XapaKTEPUCTUKY TAOIUIIBI MOXKHO JIUIIb NpU YCA08UU NOTHO20
NPOCMOMPA 8cex ee eMeHMO8.

* B cui1y cKa3aHHOTO, 3ar0JIOBOK ITOJA00HBIX aJTOPUTMOB B OOIIEM CITydae MOXKET
BBITJISZICTH CICAYIOIIUM 00pa3oM:
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Pa3nesa 1 OCHOBBI AJITOPUTMHU3ALUA

O] O6pasey NOCTPOSHUA 3aronoBKa NoanporpaMmbl
| Ha aHanKu3 NWHeMHOro MaccuBea
| B o6o3Ha4YeHuAx MeraE

anr TMn cymma anemeHTtoB(apr uen n, apr tun tab a[1 : n])

O—e

Puc. 6. 7 3aconosok ¢hynkyuu munosou 3a0auu Ha aHanu3 snemenmos sekmopa (MeeakE)

O] O6pasey NOCTPOEHUA 3aronoBKa NognporpaMmmbl
| Ha aHanW3 NWHeiHOro MaccuBea
| B o6o3Ha4veHunx Delphi
| roe
type

I
| vector = array of integer;

function summaElementov(const a : vector) : integer;

O—e

Puc. 6. 8 3aconosox ¢ynkyuu munosoii 3a0auu na anaius snemenmos sekmopa (Delphi)

O] O6pasey NOCTPOEHUA 3aronoBKa NognporpaMmmbl
| Ha aHanW3 NWHeiHOro MaccuBea
| B o6osHaweHunAx C#

int cymmaldnemeHTos(int[] a)

O—w0

Puc. 6. 9 3azonosox ¢ynukyuu munosoii 3a0auu na anaius snemenmos sekmopa (C#)

[lo aHamoruu ¢ TpeAbIAYIIUM IMYHKTOM, 3aMETUM, 4YTO B KOHKPETHBIX
CUTyallusX B 3arojOBKE€ MOTYT TMOSBISITBCSA JOMOJHUTENbHbIE (DOpMaibHbBIC
napaMeTpbl, a BHJ BCIOMOTaTEIbHOIO aJIropuTMa MOXET OBITh U
CTIPOLIETYPHBIIN».

6.3 3a0auu Ha NOUCK 6 MAOJIUYHDBIX 6CIUYUHAX

OCHOBHOHM BOIIPOC 3a1a4 ATOW TPYMIBL: uUMes UHDOPMAYUI, 3aNUCAHHYIO 8
MAOIUYHOU — GeluyUHe, HaAUumu ee 91eMeHm, 001a0arwWull  HYIHCHLIM
(VKA3aHHbIM) CBOUCMBOM.

[Ipu »TOM yKa3piBaeMOE€ B YCJIOBUM 3aJa4ll CEOUCMBO OOAHNCHO Oblmb
abcontomuvim, T.e. Ui OINpPENEeJCHUs TPUTOJAHOCTH HMCKOMOTO JJIEMEHTa
JIOCTaTOYHO 3HATh TOJIKO 3TOT AJIEMEHT.

TunuyHBIMYA IPUMEPAMU 337124 3TOTO KJIacCa MOTYT OBITh TaKHeE:
e HaliTu B TaOJIMIIE DJIEMEHT C 3aJaHHBIM 3HAUYECHHUEM;

e HaliTh B TaOiwWIe MOCIeAHUN/peanocaeauuii/K-ii 3eMeHT ¢ 3aJaHHBIM

3HAYCHUEM U T. /.
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OtrMeruM crenyroniee OOCTOSTENbCTBO: €CAM O Tabiuie (3HaueHHsIX ee
3JIEMEHTOB) HET HUKAKOHW JOMOJHUTEIBHON MH(OpPMALUU, TO MOUCK HY>KHOTO
3JIEMEHTA MOYKHO BECTH TOJIBKO 1OCA1€008aMENbHbIM NEPEOOPOM.

Ecnm xe u3BeCTHO, YTO 3HAYEHWS KOMIIOHEHTOB TAOJHIIBI YIOPSIOYCHBI, TO
MOMCK HY)XHOTO DJJIEMEHTa MOXXHO BecTH Oojiee 3¢dexkTtuBHO (ObICTpEe),
UCIIOJB3YS OUHAPHBIL UITA 080UYHBIU NOUCK.

O] O6pasey NOCTPOEHUA 3aronoBKa NognporpaMmmbl
| Ha NOMCK B NMNHENHOM MacCcUBe
| B o6o3Ha4YeHuAx MeraE

anr TMn MakcMManbHbIA anemeHT(apr uen n, apr Tvn Tab af1 : n])

O—e=0
Puc. 6. 10 3acono6ok ¢hynxyuu 3a0auu Ha NOUCK MAKCUMATbHO20 dNlemenma eekmopa (MezaE)
©| O6pasel NOCTPOEHWUA 3aronoBKa NoanporpaMmbl
| Ha NOMCK B NMWHENHOM MaccuEe
| B 06o3HaveHunx Delphi
| raoe
type

I
| vector = array of integer;

function maxElement{const a : vector) : integer;

0

Puc. 6. 11 3aconosox ¢hynkyuu 3a0auu na nouck maxcumanvrozo snemenma eexkmopa (Delphi)

| O6pasewl NOCTPOEHUA 3arofoBKa noanporpaMmmbl
| Ha nOUCK B NMUHENHOM MaccuBe
| B o6osHaweHunx C#

int makcumansHbInInemeHT(int[] a)

s

Puc. 6. 12 3azono6ok ¢hynxyuu 3a0auu Ha NOUCK MAKCUMANbHO20 diemenma eekmopa (CH#)

6.4 3a0auu na nepecmano6ku 6 MadJIUYHBIX BETUUUHAX

B 3amauax 9TOi TPyNmel, umes uHgopmayuro, 3anucaHHyro 8 mabIudHoU
genudUuHe, mpeodyemcs NOMeHsAmv mecmamu ([ COOMIOEHUS HEKOTOPOTO
CBOMCTBA B3aUMHOI'O PACIIOJIOKEHUS) omoeibHble ee dleMeHmbl.

Haubonee wHTEpecHBIMU 3aJadyaMyd d3TOW TPYIIBl  SBISIIOTCA  3a0adu
copmuposxku  (YIOPSAOUYEHUS) dJeMeHmo8 maodauysl, 0e3 UCNOIb308AHUS.
oonoarumenvbHou namsamu (JOTOTHUTEIIBHBIX TaOJIHIT).

B cuity cka3zaHHOTO, 3ar0JIOBOK MOJJOOHBIX aJTOPUTMOB B OOIIEM CITydae MOXKET
BBITJISAZIET CIEAYIONUM 00pa3oM:
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

| O6pasewu NOCTPOEHWA 3aronoBKa nognporpamMmbl
| Ha npeocbpasoBaHue NUHeHHOro MaccHuBa
| B 0603HaYeHuAX MeraE

anr copTupoBka Tabnuubl{apr uen n, apr pes Tun 1ab a1 : n])

0

Puc. 6. 13 3azonosox ¢hynxyuu 3a0auu na copmuposxy snemenmos eekmopa (MezaE)

O] O6pasey NOCTPOEHUA 3aronoBKa NognporpaMmmbl
| Ha npeob6pasoBaHne NMHEWHOro MaccHuBa
| B o6o3Ha4veHunx Delphi
| roe
type

I
| vector = array of integer;

procedure sortArray(var a : vector);

O—w0

Puc. 6. 14 3aconosok ¢pynxyuu 3ad0auu Ha copmuposxy snemenmos eekmopa (Delphi)

| O6pasel NOCTPOEHWUA 3aronoBKa nognporpaMmMbl
| Ha npeocbpasoBaHue NUHeHHOro MaccHuBa
| B 06o3HaYeHuAx C#

void coptupoekaMaccueal(ref int[] a)

O—e0)

Puc. 6. 15 3aconosox ¢pynxyuu 3adauu na copmuposxy snemenmos sekmopa (C#)

* B CBs3M ¢ 3TUM, JJI WUTIOCTPALMHA TPUEMOB pabOThI ¢ TAOJIUYHON BETMUMHOM
PaccMOTPUM «KOMOMHHMPOBAHHYIO» 3a7ady CIEAYIOLIErO COIEp/KaHuUs,:

R 3adaua 7 ChopMHpOBATh JIMHEWHYIO TaOINYHYIO BEIUYUHY
U3 TPOM3BOJBHBIX IEJIOYUCIICHHBIX 3HAYCHUH IPOMEXKYTKA
gucen [-500, 500) u oTrcopTUpOBaTh €€ B MOPSAAKE HEYObIBAHUS
METOJ/IOM MPOCEUBAHUSI (UeTHOUHAS COPMUPOBKA).
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Cneyuguxayusn 6gooa: n
Cneyugukayusa  6vl600a.  nNOCIEO0BAMENLHOCMb  3HAYEHUU
971eMEHMO8

O anr @opmuposaHve_CopTUpoBKa NMMHEAHOro MaccuBa

g =)
uen n
BBO[ N
-
uen Tab a[1:n]

-
hopmupoeadueMaccuea(n, a)

L
coptupoekalaccuea(n, a)

BuieogMaccuea(n, a)

Puc. 6. 16 Onucanue 2ono06rnoti noonpozpammul peutenus 3adauu (MeeaE)

Oanr chbopmuposadneMaccusalapr uen n, pes uen tab a[1:n])

HUOnAToT 1 gon

-
eBeiBogMaccuea(n, a)

- ¥

ali] == int(rnd(1000))—50[.}.

Bo3moxHOE copepKUMoe HCXOTHOTO MacCHBa!
206 359 299 -307 -480 -451 337 -49 -450 16

Puc. 6. 17 [lemanuzayus ecnomozamenvuozo aneopumma 3anoinenus maccusa yuciamu (MeeakE)

©O| UnnrocTpauua YeNHOYHON COPTUPOBKM MAacCHBa:
| 1 :nouck cnpaBa oT TOMKWM OCTaHOBA NEepBOro
| anemMeHTa Hapylarwlwero ynopaaoYeHHoOCT MaccuBa
| 2:doumkcauns mecta ocTaHOBa
| 3 :noMcK mecTa B NeBOr YacTu (OT TOYKM OCTaHOBA)
| Maccuea nogxoafwero mecra anA "Hapywwurens"
| YNopAAOYEeHHOCTH
| 4:BoccTaHOBNeHWe MHOEKCA TOMKON OCTAaHOBA
anr coptupoekaMaccusa(apr uen n, apr pes uen 1ab a[1:n])

O .
uen i, DCTEIHDB| exieogMaccuea(i, a)
i<n

=1

-
npoxoaBnepen(i, n, a)
ocTaHoe =1+ 1
npoxoaHazan(i, n, a)
I I= OCTaHOB

Puc. 6. 18 Jlemanuzayus 201081020 6cnomozamenvrHozo anreopumma copmuposxu (MeeaE)
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| Mowck "HapywuTens" ynopaaoYeHHoCTH No HeyGbiBaHWIO

anr npoxoaBnepeg(apr pes uen i, apr uen n, apr pes uen af[i:n])

i<nwnall = ali+1]
L

i=i+1
Puc. 6. 19 Jlemanuzayus ecnomocamenvbHo2o anreopumma npimoco npoxooa (MezaE)

Ilepguiii 6b1X00 U3 OAHHO2O BCOMO2AMENLHO0 ANOPUMMA npousotidem npu i = 3, m.x.
anemenm af3] = 299 «uapywaemy» ynopsaoouenHocms:

206 359 299 -307 -480 -451 337 -49 -450 16

Bmopoti evixo0 npousoiidem npu i = 4, m.x. onemenm a[4] = -307 «wuapywaemy
VHOPAOOUEHHOCb!

206 299 359 =307 -480 -451 337 -49 -450 16

O] Mouck nepeoro cnpasa-HanNeso MecTa B NTeBOA 4YacTU MaccuBa,
| B KOTOpOE MOXHO NOMECTUTbL oYepeaHoro "HapywuTena”
| ynopRooYeHHOCTH.
| Mocne oTbicKaHWA 3TOro MecTa NPOM3EOOWMTCA NocnefoBaTenbHbIN
| o6mMeH MecTamMu cocegHUX 3NEeMeHTOB NeBor YacTu co caBurom "Bnpaso”
| Opyrumu cnosamMi: 3neMeHTbl NeBOR YAcTU OT HaWOeHHOro MecTa
| caBuraroTcA BNpaso Ha OAWH 3MNeMeHT, a "HapyWw1Tenb” 3anMcbiBaeTcH
| B o6pasoBaBwWylOCH "Wenb"-anemMeHT

anr npoxogHasap{apr pes uen i, apr uen n, apr pes uen tad a[1:n])

i >=1wuali] > ali+1]
-

obmeH(i, n, a)
1=i-1

Puc. 6. 20 [lemanuzayusa ecnomozamensrnozo ancopumma ycmaunoexu snemenuma (MezaE)

Iepsublil 6b1X00 U3 OAHHO20 BCHOMOCAMENLHOLO ANCOPUMMA NPOU30UOEn Nocie 0OMeHa
3HaueHusMu dnemenmos af2] < a[3]:

206 299 359 -307 -480 -451 337 -49 -450 16,
m.K. 3Hauenue a[2] nocne nepecmarnosxu oxasanoce 6onvuie a[l].

3amemum, umo 6 xo00e onepayuii 0OMeHA NOCIE 6MOPO2O BbIXO0A U3 MO20 JHce
aneopumma nepecmanoBKu nocied08amerbHOCms Oyoem maxkoco uod.

206 299 =307 < 359 -480 -451 337 -49 -450 16
206 =307 « 299 359 -480 -451 337 -49 -450 16
=307 — 206 299 359 -480 -451 337 -49 -450 16
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©| Onepauvs obmeHa mecTamMu ABYX COCEAHMX 3MEeMEHTOB
| maccusa

obmeH(apr pes uen i, apr uen n, apr pes uen tad a[1:n])

O——»{]
uen epem |Bpem = a[i]
ali] .=a[i + 1]
ali + 1] .= epem

Puc. 6. 21 Jlemanuzayus ecnomozamenvnozo oomenno2o arcopumma (MezaE)

O anr seisogMaccusa(apr uen n, apr uen tab a[1:n])

HUOnAToT 1 gon

BkiBof a[i]

Puc. 6. 22 Jlemanuzayus ecnomozamenvrhozo areopumma evieooa (MezaFE)

3amaun Ha 0OpabOTKYy MPSIMOYTOJIBHBIX TaOMUIl (PAKTUYECKH pEeIIatoTCs
COBEPILIEHHO AaHAJIOTMYHBIM CIOCOOOM, YTO W TpH 00pabOTKe JIMHEHHBIX
Ta0JIuII.

EnuHcTBEHHass MX OCOOEHHOCTh — HEOOXOAMMOCTb «YIpPaBICHUS» ABYMs
uHIeKcaMu. JUJIg 3TOM LEeNn CTPOATCS TAaK HA3bIBAEMBIE BIIOKEHHBIC ITUKJIBI.
[IponemMOHCTpUPYEM 3TO HA MIPUMEPE PELIEHHUS CICIYIOIIEH 3a0aUH.

A 3adaua 8 Jlana xBagparHas Tabavua Bem Tad A1 :n, 1:n].
Heobxonumo «uckmoyumsy (3aHyJIUTh) BCE DJIEMEHTHI MIEPBOTO
CTOJIOA 3TOM TaOJMLBI, KPOME IMEPBOTO JJIEMEHTA MEpPBOM
CTPOKH, UCTIOJB3YsI CIAEAYIOUINE MpeoOpa3oBaHUs:

A i~ A i~ Ay %
1
Cneyugpuxayun 6eooa: n
MOCIIEI0BATEIHLHOCTh DJIEMEHTOB TAOJIUIIBI IO CTPOKAM.

Cneuyuguxayusn eévieooa:.
MIOCJIC0OBATEILHOCTD JIEMEHTOB TAOJIMIIBI IO CTPOKAM.
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Canr npeobpasosanmeMaTpuubl

O ]
uenn
BBOA N

Bel Tab a[1:n, 1:n]

-
eeoallpAaMoyronsHoR Tabnuuei(n, a)

-
npeobpazoeaHneTabnuuei(n, a)

>
eeiBogllpAaMoyronsHoR Tabnuuki(n, a)

Puc. 6. 23 I'onosnoii arcopumm pewenus 3aoaqu 8 (MezaE)

Oanr ssoallpamoyronsHoi Tabnuuei(apr uen n, pes sew tad a[1:n, 1:n])

HL OnA cTpoka oT 1 fon
Liern cTpoka, ctonbey|
BeLL, 3NeMeHT HU, AnA cTtonbel ot 1 oo n

BEO[] 3MEMEHT
a[cTpoka, cTonbey] ;= anemeHT

Puc. 6. 24 Jlemanuzayus ecnomozamenvrozo anrzopumma 6600a mampuyvl (MezaE)
Canr esisoallpamoyronsHoi Tabnuuei(apr uen n, apr sew, tab a[1:n, 1:n])

HL, 4NA cTpoka oT 1 go n
O L g® D
Len cTpoka, cTonbew

HU AnA ctonbey or 1 go n

-
BLIBO[] HC

-
, alcTpoka, cTonbeu]

BLIBO/,

Puc. 6. 25 Jlemanuzayus écnomozamenvriozo aieopumma evi00a mampuywl (MezaFE)
Oanr npeobpasosaHue Tabnuuesli(apr uen n, apr pes sew, tab a[1:n, 1:n])

HL, ONA CTpoKa oT 2 go n
O ol
Len cTpoka

>
npeobpazoeaHneCTpoKU(N, CTpOKa, a)

Puc. 6. 26 [lemanuzayus ecnomozamenvriozo areopumma npeoopaszosanus mampuysl (MeeaFE)
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Oanr npeobpasosaHneCTpoku(apr uen n, cTpoka, apr sew t1ab a[1:n, 1:n])

O ]
uen ctonbel

Bell KoapuumneHT

KoaththuuweHT = a[cTpoka, 1)/a[1, 1]
HL, A51A cTpoka oT 1 go n

a[cTpoka, cTonbey] .= a[cTpoka, cTonbey] - koaddguunenT a1, cTonbeu]

Puc. 6. 27 Jlemanu ecnomocamenvroco anreopumma npeobpazosanust cmpoku mampuyvt (MezaFE)

™. 3aoaua 9 HaiiTu WHAEKC dJeMEHTa JHHEHHON TaOIMIHOM
BEJIUYMHBI BENIECTBEHHBIX 3HAYEHUM, HaMMEHEe OTJIMYHOIO OT
CpemHero apu(PMETHIEeCKOTo 3HAUCHUS BCEX €€ DJIEMEHTOB.

Cneyugpuxayusn 6sooa: n,
3HAYCHUS JICMCHTOB TaOJUMYHON BEIUYHNHBI.

Cneyugpuxkayusn evieooa.
3HAUYCHHE HMHJICKCA.

O anr nonckMectadnementabnuskoroCpegHemy

O =]
Len n
BBO[ N

Beuy Tab a[1:n]

eeoaTabnuuki(n, a)

-
BblBo MHAekcbnuakoroCpenHemyApndmetndeckomy(n, a)

Puc. 6. 28 I'onosnoii ancopumm pewenus 3aoaqu 9 (MezaE)

Oanr eBogTabnuueki{uen n, pes sew 1ad a[1:n])

HL| ANA uHOekc ot 1 0o n
O—®C ol
Len UHOek:

Belll arnemMeHT -
BBO[ 3NeMeHT

a[MHaeKc] = anemMeHT

Puc. 6. 29 Jlemanu scnomozcamenvhozco ancopumma 8600a aunetinou mabauyvt (MeeaE)
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Oanr uen nHaekcbnuskoroCpegHemyApudmetndeckomy(uen n, sew, tab a[1:n])

HL, ONA MHOeKe oT 2 o n

Belll cpefHee, YKIMoHeHne
Len WHOEKC

VKNOHeHWe = abs(cpenHee - a[MHOEKC])

VKIMOHeHWe = abs(cpefHee - a[uu,u,exc]')—
- 3HaJ "= WHOEKC
cpefHee ‘= cpegHeeApumeTdeckoe(n, a)

-

3Hady = 1

YENoOHeHWe = abs({cpenHee - a[1])

Puc. 6. 30 [lemanu ecnomozcamenvrozo arecopumma noucka unoexca (MeeakE)
Canr sew, cpegHeeApucgpmetTnyeckoe(uen n, sew tab af1:n])

HU AnA nHaekc ot 1 gon  Yenoewe
o o, -’ =0
uen wHaekc  3Had =0 3Had "= 3Had/n

-
3HaJ ‘= 3HaJ + a[uHaekc]

Puc. 6. 31 [lemanu ecnomozcamenvhoco ancopumma noucka cpeonezo apugpmemuuecxkoeo (MezakE)

@ 3a0aua 10  CocraBuThb  aIrOpuUTM  ONpPEIEIEHMS,
YIOPSIIOUEHBI JIM 3JEMEHTHI JIMHEHHON TaOJIUYHON BEITMYUHBI
LEJIOUYHUCIICHHBIX 3HAYCHUIA.

Cneuuguxkayus 6eooa. n,
3HAYCHHMS DJICMECHTOB TaOJUYHOU BEIUYHHEI

Cneyugpuxayusn évi600a. oa nnv Hem

R Pexomendayus: 3aoauy 10 npeonazaemcs pewiums camoCcmoamensHo.
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K ocnasnenuio K CJZ@OVFOW@MV napaepad)y K npedbldwomejwy napaepad)y

§7. KTACCHOHKALTHA [THKTHYECKHX ITPOIJECCOB
OBPABOTKH CTPOKOBBIX BEJTHYHH"

* VyuthiBass OOJBIIOE CXOACTBO B OpraHM3alMi U 00paboTke TaOIMYHBIX U
JUTEPHBIX BEJIMYHH, B JAHHOM CIIy4ae, clieys M. 3.6, BBIACIUM Te e TPYIIIbI
3ajau:

O Knaccucpukaumn sagad Ha obpaboTKy CTPOKOBBIX BENWYWH

O ]
3anadn Ha 3anornHeHue CTPOKOBLIX BErNYMH
-
3anadn Ha aHanua CTPOKOBLIX BEMWYMH
-
3anadn Ha NOWMCK MH(IOPMaLMW B CTPOKOBLIX BEMMYNHEX
-

3anadyn Ha npeobpa3oeaHne (COPTUPOBKY) MHDOPMALMK B CTPOKOBLIX BENWYNHAX

Puc. 7. 1 Knaccugurxayus 3a0au no obpabomxe cmpoKkoswix eiUuduH

» CXO0JCTBO MEXAYy JUHCHHBIMH TaOJNWIIAMH W JUTECPHBIMH BEIIMYMHAMU B
CJICTYFOIIICM:

O 0BWHOCTE ocobeHHOCTEN NUHeRHBIX Tabnuy (MaccMBOB) K
CTPOKOBBIX BENMUYWH

BenuunHel Taﬁl’l“‘-IHDr[l:"CTDGKGB[JI'U THMNOB - MHOIO KOMIMOHEHTHEIE

Bce KOMNOHeHTH! TabNUMYHOR/CTPOKOBOW BEMUYMHEI OQHOM TUNa

JocTyn K KOMNOHeHTamM Tabnu4Horo/cTPOKOBOIO THUNOE NPAMOA

Puc. 7. 2 Obwrocmw 3a0au

* Bwmecre ¢ TeM, y JIUTEPHBIX BEJIWYHH UMEIOTCS U CBOM OCOOCHHOCTH, KOTOPHIC
MO3BOJIAIOT UX 00pabaThIBaTh M0-0CO00MY. DTH OCOOEHHOCTH TAKOBBI !

21
O3HaKOMHTBCS C WILTIOCTpUpYOIMHU P-cxemamu nanHoro naparpada moxHo B okymente 03, narku 03, «03 O6padoTka
cTpoKOBbIX Benmuuu» U 04 — «04 Ob6pasiipl peuienus 3a1a4 Ha 00padboTky ctpok» <Jlok. 03.03-04>

67


ProgAppendix/03.rpj

Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

O XapakTtepHble ocoDeHHOCTH CTPOKOEBbIX BENMYMH
(B TepmuHax MeraE)

MHOXeCTBO 9NeMEeHTOB CTPOKOBOW BEMUYMHY MOXKET ObiTh MyCThIM
nut TekeT =™,

EOWHCTEEHHBIM TUNOM KOMMOHEHT CTPOKOBOWH BEMUYWHBI MEXET BbiTh
THN CHUM

OnpeneneHa onepauna "Beipeakn” - TekcT[i ]
me 1<=i<=) <= KONWMYECTBEO KOMMNOHEHT

OnpeneneHa onepaumsa "cknemBaHna” - TekcT1 + TekcT2
WHOI4a UIMEETCA OrpaHlJyeHe Ha ANWHY pesynsTara

OnpeneneHa onepauna (QPyHELMA) "ONWHA CTPOKK" - ANWH{TeKCT)

Puc. 7. 3 Xapakxmepnuvle ocobennocmu 3aoau

® BMECTE€ C TE€M, YTO JIUTEPHAs BEJIWYMHA MOXKET COJEpP>KAaTb MHOYKECTBO
KOMITOHEHT, CHHTAKCHUCOM JIOMYCTHUMO, YTOOBI 3TO MHOXECTBO OBLIO
nycmsim. ITOT Cy4all HHUIMUPYETCS KOMaH/I0M IPUCBAaUBAaHUS BUJIA:

p—) )

Texcm . , IAC IICPCMCHHAA Texcm onncaHa Tak: JMT TCKCT;

® CIUHCTBEHHBIM IPOCTHIM THIIOM 3JIEMEHTOB JINTCPHOW BEIHYMHBI MOKET
OBITH TOJILKO CHMBOJIBHBIHN ( CHM ) ;
® HaJl MHO)KECTBOM JIMTEPHBIX 3HAYCHUH ONpPEICIICHBI CIICAYIOIINE OTePAIIH:
— — OTIepaITUs BbIPE3KIL: Teker[i : j] — 4yacTh AUTEPHON BETUYMHBI
(noocmpoka) oOT I-cuMBONa 1O j-CHMBOJIA, BKJIKOYAas HMX CaMHX.
[ToHSTHO, YTO 3HAYEHHS MAPAMETPOB | M | JOJDKHBI YIOBJIETBOPSTH
CIIEAYIOIIEMY HEPABEHCTBY:

1 <i <) < Kkonuuecmeo rnemenmos TUmMepHoU 6eIUYUHDL,

——onepauus ckreusanus.  Tekerl + Tewkcr2 — HOBBIA  TEKCT,
MOJIy4aeMblii TPUMNHUCHIBAEM K JJIEMEHTaM MepBOil BenuuyuHbl (0€3
OTCTyIa) JIEMEHTOB BTOpoW. I B JaHHOM ciiyyae CyIIECTBYET OJHO
OrpaHUYEeHHE:  CYMMApHOE  KOJMYECTBO  JJIEMEHTOB  HOBOI'O
(ckneuBaeMoro) Tekcta Oynaer He Oonbiue 255 cumBonoB. Ecnu
peanbHas CUTyalMsi TaKOBa, YTO JTO YCJIOBUE HApYIIAETCs, TO
JTUIITHUE)» CUMBOJIbI, HAUMHas ¢ 256 — 0TOpaChIBAIOTCS;

— — UMeeTcst PYHKITUS: onun(Tekcr) — pe3ylbTaTOM JIEUCTBUS
KOTOpOW  SBJISIETCS  BbIJIaBAEMOE €0  KOJMYECTBO  DJIEMEHTOB,
COAEPKAIIUXCS B JUTEPHOU BEITUUNHE TEKCT.

MHOk€eCTBO 3aJ1a4 IPYNIbI «HA 3aN0IHeHUe) TPAIUIIMOHHO CBOJAUTCSA B JAHHOM
ClIy4dae K IpynIie 3anoiHeHue ¢ NOUCKOM.
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= I[GJ'IO B TOM, YTO «CTPOHUTH TCKCT» C HCIIOJIB30BAHHCM, HAIIpUMCP, AATUHUKA
CJ'Iy‘—IElfIHI:IX YUCCJII MPAKTHUYCCKU JIMIICHO CMbICIIA B CHIIY HCBO3MOXHOCTHU
IMMOJIYUYCHUA «CBA3HOI'0» TCKCTA.

* Bce ocTaibHble TPYINbBI 33/1a4 UMEIOT TE€ K€ OCOOEHHOCTH, YTO U B Cllydae
00paOOTKM JIMHEWHBIX TAOJMYHBIX BEJIUYUH. OTO IOKA3bIBAET U PEILICHUE
IPUBOJUMBIX HIKE 3a]a4.

™. 3a0aua 11 CoopmupoBaTh JIMTEPHYIO BEIMYUHY U3
«CEepEeINHHBIX» OYKB CJIOB JaHHOW JIUTEPHOU BEIUYUHBI Texcm.

Onpeoenenue: CioBO — 3TO HEMYyCTas MOCJIEA0BATEIBHOCTh CUMBOJIOB TEKCTA.

3ameuanue. Ecnn oOpabaTeiBacMOE CIIOBO COICPKHUT YETHOE YHCIO OYKB, B
KayeCTBE CHMBOJIA-BCTaBKU B JIUTCPHYIO BEIUYHHY OTBETA HCITOJIb30BATh
npobert.

Cneyugpuxayun esooa. Texcm
Cneyudhurkayus evieooa. ChHopMUPOBAHHBIN TEKCT

O 3apgava 11
CchopMupoBaTh NMUTEPHYKO BENUYMHY U3 dcepeOuHHbIX» BYKE CNoOB,
OAHHON NMUTEPHON BENUYNHBI TEKCT.

OI'IPEHE]'IEHHEZ Cnogo — 3ato HenycTan nocnenoBaTenNbHOCTE CMMBONOB TEKCTA.

3amevaHwe: Ecnn obpabarTbiBaeMoe CrNOBO COOEPHNUT YETHOE Yucno DYKE,
B Ka4yecTEe CUMEONAa-BCTABKU B NUTEPHYH BENMYHMHY OTEETA
Mcnonb3oBaTk npoben.

Cneundpukauna seoga
TekcT

Cneundomkauna BelBoaa :
cchbopMUpPOBaHHBIN TEKCT

- L L
N
nuT TekeT, pealekcT| peaTekcT = chopmupoBadveTekcTa(TekeT) BbiBog pe3TekcT

o
i

Beof TekcT

Puc. 7. 4 I'onosnoii anecopumm pewrenus 3a0ayu Ha 3anoIHeHUe

O anr nut chopmupoeaHue Tekcta(nut TekcT)

O ] > D
Len noa 3Hay ="
MUT CMOBO nos < AnuH(TekcT)

nponyckllpobenoB(noa, TekcT)
cnoBo = BeigeneHneCnoea(nos, TekcT)
3Had = obpaboTtkaCnoea(cnoBo)

e
nos =1

Puc. 7. 5 Ocnosnoti scnomoeamenvhwiii aneopumm opmuposanus mekcma
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Oanr nponycklpoGenos(apr pes uen nos, NMT TeKcT)

C o]

-

noz <= anuH(TekcT) U TekcT[nos] =

no3 :=no3 + 1

Puc. 7. 6 BcnomozamenvHulii aneopumm nponycka npooeios ¢ mekcme

Canr nuT BblgeneHneCnogalapr pes uen nos, NUT TekcT)

o]

3Hay =

no3 <= annH(TekcT) U TekcT[noa] <=""
L

3HaJy (= 3HaJd + TekcT[nos]
nos =nos3 + 1

Puc. 7. T Bcnomozcamenvhwiii ancopumm vloenieuss Cio8a u3 mekcma
Canr cum obpaborkaCnoea(nuT cnoso)

anwH(cnoeo) mod 2 = 1

3HaJ = cnoeo[anuvH(cnoeo) div 2 + 1T

3Had =

Puc. 7. 8 BcnomozcamenvHulii aneopumm onpeoenenus cepeouHno20 CUMBONA Clo8a

A 3a0aua 12 Jlana nurepHas BenwunHa Texcm. Oupenenurs
KOJIMYECTBO CJIOB, BXOJSIINX B €€ COCTAB.

Onpeoenenue: CioBO — 3TO HEMyCTas MOCJIEA0BATEIbHOCTh CUMBOJIOB TEKCTA.
Cneyugpuxayusn 6eooa. Texkcm

Cneuyughuxkayus 6v1600a. KOINYECTBO CIIOB
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Ol 3apava 12

| DaHa nuTepHan Benu4nHa TeKcT.
| OnpegenuTe KONW4YEeCTBO CrOB BXOOAWMWX B €€ COCTAB.

OnpeneneHne: CNOBO — 3TO HENYCTAA NOCNeaoBaTENbHOCTE CUMBOMNOB TEKCTA.
TekcT

Cneundpukauna sBbiBoaA :

I
I
I
| Cneundhukauna ssoaa
I
I
| KONMU4YecTBO CINoOB

anr uen konu4yecteoCnoe(nut TekcT)

O

=} L 0
uen noz no3 =1
auay =0 |N03 <= AnuH(TekcT) noa <= gnuH(TekcT)

’ - -
nponycTuTelpobensi(no3, TekcT) 3Hady = 3Hady + 1
nponycTMTeCnoeo(nos, TekcT)

Puc. 7. 9 BcnomozamenvHulil aneopumm onpeoeienus cepeOuHH020 CUMBOIA CLO8A

anr uen kKonuvecTBoCnoB(/MT TeKkcT) anr uen KonuuecteoCnoe(nuT TekcT)
Hauy I

. Uen nos uen nos

. nos :=1 noz r=1

. 3Hay := 0@ 3HEY *= 0

. HY noka(noz <= gnuMH(TekcT))
. nponycTuTbllpobenti(nos, TekcT)
. ecmm (no3 <= gnuH(TekcT))
. TO
. 3Ha4 = 3Ha4 + 1
. nponycTuTbCnoeo(nos, TekcT)
. . Bce >
. Ky b
KOH ¥

while(noz <= gnuH(TekcT)
nponycruTepobens(noz, Tekcr)
if(noz <= pnun(Tekcr)
3HE4 :=3Ha4 + 1
nponycTuTeCnoeo(noz, TekcT)

Puc. 7. 10 Cpaenenue aneopummos no npunyuny («Haoox cieea u « HoayyuiIuy (cnpasa))

™. 3aodaua 13 Jlana nurepHas BenuumMHa Tekcm W CHUMBOIIbHAS
BemmunHa bykea. OnpenenuTs JIMHY THOCIEIHETO CIIOBA B
BenmunHe Tekcm, 3aKaHYMBAIOLIEToCs Ha CUMBOJI bykea.

Onpeoenenue: CioBo — 3TO HEMYyCTas MOCJIEA0BATEIIbHOCTh CHMBOJIOB TEKCTA.

3ameuanue. Ecnu yka3aHHOTO B 3aJlaue cJiejiaTh HEJIb3s, B KaueCTBE pe3ysbTaTa
BBIBECTH 3HAYECHHE «-1).

Cneuugpuxayusn eeooa:. Texcm
bykea
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Cneyuguxayusn évi6ooa: 3navenue OIUHbl C106a WK -1

O 3apa4a 13
OaHa nuTepHaA BenuyYnHa TeKCT U cUMBONbHAA BenuyuHa BykEBa.

OI'IP'EJZIIE]'IHTb ANUHY nocnegHero cnosa B BENM4YMHe T'EI{CT,
3aKaH4YMBaKLWEerocA Ha cCMMBOnN EYI{BE.

OnpegeneHne: CNoBo — 3TO HENyCcTaA NOCNefoOBaTeNbHOCTE
CHMMBOINOB TEKCTA.

3amevaHwe: Ecnu yKasaHHOro B sagaJve coenaTtbh HenbsA,
B KayecTEBe pesynbTara BblBeCTHU 3HaYeHWe «-1».

Cneundoukauna seoga
TekcT (ogHa cTpoKa)
BykBsa

Cneundomkauma BbiBOAA :
3HavYeHWe OANWHbI cnoBa unu -1

O >} =]
T TekcT BeiBog AnnHaCnoea(TekceT, bykea)
cum bykBa

eeoglHopmalun(TekcT, EyKBa'}—

Puc. 7. 11 Ogopmnenue 2onosnozo arcopumma c 6Kair0ueHUeM yciosus

Cranr eeoglHg opmaummn(pes nut TekeT, pes cum Bykea)

E:]:\
BBoq TekcT

BBoq bykea

Puc. 7. 12 BcnomozamenwvHuiii aneopumm 6600a OAHHbIX

Oanr uen anuHaCnosa(nut TekcT, cum Bykea)

HaLLmnK
0 - - -0
ueni ) 3Had (= OnWH({CNoBOo)
10T HALLNMW i = 0 W He Hawnu N N
TIUT CNoBo CNoBo ‘= BbiAeneHneCnoea_c_AxHanuzom(i, TekcT, bykea, Hawnw)  3Had = -1
1 .= AnWH(TekcT)

Hallumnv = HeT

Puc. 7. 13 Ocnosroti aneopumm pewienus 3a0adu
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O nuT BbigeneHneCnosa_c_AHanusom(apr pes uen i, nut TekcT, cum BykBa, apr pes nor Hawnu)

3Ha'-| <> nn
} =
nponyckllpobenos(i, TekcT) Hawnw = cnoeo[annH(cnoeo)] = bBykea

O
Y

3HaJ ‘= BeligenedueCnoBa(l, TekcT)

Puc. 7. 14 BcnomozamenvHulii ancopumm bloeneHus closd ¢ 0ONOIHUMENbHbIM AHATUZOM

O anr nponycklpobenoe(apr pes uen i, nut TekcT)

1>0uTeket[i] =""

e
-

i=i-1

Puc. 7. 15 BcnomozamenvHulii aneopumm nponycka npobeios 6 mexcme

Cranr nuT BbiaeneHneCnoea(apr pes uen i, nuT TekcT)

3Hay =

1= 0unTekeT[i] <=""

3Had = TekcT[i] + 3Hau
i=i-1

Puc. 7. 16 Bcnomoeamenvubiiti aneopumm 8vloeneHus: 04epeoHo2o Clo8a u3 mekcma

A 3a0aua 14 [an Tekcm, cioBa KOTOPOrO paseieHbI
POU3BOJIBHBIM ~ KOJIMYECTBOM  TpoOenoB. Texkcm  MOXeT
HAYMHATBCA W 3aBEPIIATHCS TOXKE IMPOM3BOJIBHBIM YHCIOM
npo6esioB. Hago HauvanbHble U KOHEYHBIE TPOOETBI B TEKCTE
yIJIUTh, @ MEXIY CIIOBAMH OCTABHThH 110 OJTHOMY TMPOOEITY.

Onpeoenenue. CioBo — 3TO HEMyCTas MOCJIEA0BATEIIbBHOCTh CHMBOJIOB TEKCTA.

Cneyugpukayusn ééooa. Texcm

Cneyugukayusa évieoda: npeodpazoBaHHOE 3HAUCHUE BeNUYNHBI Texcm
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O 3apava 14
OaH TekcT, cNoBa KOTOPOro pasaenelbl NPoOU3BONbHBIM KONUYecTBOM Npobenos.
TeKCcT MOM¥eT HAYMHATBCA W 3aBeplIaTbCcA TOXe NPOU3BONbHBIM YUCNOM Npobenos.
Hapo HavanbHble U KOHeYHbIe Npobenbl B TEKCTe YOANWUTE, & MeXay cnoBamMu
OCTABUTB NO ogHOMY npobeny.

OnpegeneHne: CNoBo — 3TO HENYCTaA NocnefoBaTeNnbHOCTE CUMBOMNOB TEKCTA.

Cneunchukauna BBoga
Tekect
Cneundchukauna BeiBoaa :
npeobpasoBaHHOe 3HAYeHUe BeNU4YUHbI TeKCT

O ] )]
nuT TekeT |BBOA TeKeT BbiBO TekcT

yoaneHneHavaneHbxNpobenoe(TekeT)

obpaborkaTlekcTa(TekeT)

Puc. 7. 17 Ogopmnenue 2ononoco ancopumma c 8xoueHuem ycious

O anr yaaneHmeHavyaneHbixlNpob6enos{apr pes nut TekcT)

C D

OnuH(TekeT) <= 0 n TekeT[1] =

TekeT ;= TekeT[2 - AnWH(TekeT)]

Puc. 7. 18 Ogopmnenue ecnomozamenvrozo anrcopumma yoaneHus.

O anr obpaboTkaTekcra(apr pes nuTt TekcT)

O——m
Len noa yoanedvekKoneddbixlpobenoe(TekeT)
noa <= anuH(TekcT)
-
nponyckCnoea(nos, TekcT)
cxarneMexcnoeecHorolpomexyTra(noa, TekeT)
S -
nos =1

Puc. 7. 19 Ogopmnenue scnomocamenvhoco ancopumma oopabomu cepeounsbl mexcma

O anr cxatueMexcnosecHorollpomexyTKalapr pes uen nos, apr pes nuT TekcT)

O ] =0
uen nosKoHTpons no3 ;= no3KoHTpona + 1

nosKoHTponA = no3

nponyckllpobenoe(nos, TekcT)
nos - nozKoHTpona = 1

-
TekeT ;= TekeT[1 : no3aKoHTpana] + TekcT[nos . anuH(TekcTa)]

Puc. 7. 20 Ogopmnenue scnomoeamenvrozo arcopumma cocamusi npooena mexicoy cio8amu
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Canr nponyckCnogsa(apr pes uen nos, NMt TekcT)

G

o]

noz <= anwH(TekcT) U TekcT[nos] <=""

-
no3 :=no3 + 1

Puc. 7. 21 Bcnomozamenvuulii ancopumm nponycka ciosd

Canr nponycklNpobenos(apr pes uen nos, NUT TekcT)

Q

noz <= anuH{TekcT) U TekcT[nos] =

O

no3 = no3 + 1

Puc. 7. 22 Bcnomozamenvhbiii aneopumm nponycka npooenos

Oanr ynaneHneKoHeuHbixNpob6enos(apr pes nut TekcT)

e

o]

OnuH(TekcT) <= 0w TekcT[anuu(TekeT)] =

TekeT ;= TekeT[1 - annH(TekcT)-1]

Puc. 7. 23 Bcnomoeamenwvhwiii aneopumm yoanenus npobenos 8 KoHye mexkcma
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K ocnasnenuio K CﬂeanOWQMV napaepaqby K npedbzdwowejwy napaepad)y

§8. BA30BBIE CXEMBI IIOCTPOEHUA LIHK/TOB™

8.1 Ilpedeapumenvusle 3amevanus

* MHOXECTBO YHPaBJSIOUUX CTPYKTYp JIIOOOro aJrOpUTMHUYECKOrO SI3bIKa
HEMPEMEHHO BKJIIOYA€T B CBOM COCTaB HEKOTOPOE KOJIMYECTBO KOMAaHJ IO
OpraHU3alMH IIUKJIOB:

O
fAsbikoBOE MHOFOOEP&SHE CpencTs opraHM3auMmn
UMKNOB

/I E-A3kLIK paHHWe BepCchK

Y
U

KomaHaw! "noka” u "nna”
/I MeraE

KomaHgw!l "HL| NOKa - KL,
"HU ONA .. K",
"HU - KU, npwn "
!IHLl _ KLl"

/I Panupa

o
-

bonee OBafUaTH OCHOBHBIX U
NPOM3BOAHLIX ONepaTopoB LMKNa

// PanHune eepcun Basic

o
-

Onepatop "for"
/I Pascal, Delphi

Onepartopsl: "while ... do”,
“for .. do"
"repeat ___ until"

Y

/I C#

Onepatopwl: "while(...)",
"for(...)"
"do - while()"
"foreach()"

A

Puc. 8. 1 Onepamopul (komaHObl) yukia u A3uIKU NPOSPAMMUPOBAHUS

» (Curyarnuu, B KOTOPBIX NPUXOJMUTCS MPUOETaTh K COCTABICHUIO IUKIMYECKHUX
aNTOPUTMOB, JTOCTATOYHO dYacThl (99% oT 00Iero KojJu4yecTBa pemaeMbIX
3aay), TMOSTOMY OHH, €CTEeCTBEHHO, HE  HWCYEPIBIBAIOTCS  TOJIBKO
HCITOJIb30BAHUEM TTPOCTHIX OMEPATOPOB ITUKJIIA (KTOJIBIEY OMepaTOphl MUKIA U 1-
2 MpOCTHIX OTepaTopa B €ro pabouei 4acT).

* B mpakThke MpPOrpaMMHUPOBAHHUS PAcCMATPHUBAIOTCS OIPEACIICHHBIC TPHEMBI
KOHCTPYMPOBAHUS IHUKJIOB 32 CUET UX CBEJACHUS K TaK HA3bIBAGMBIM, OA308bIM
cxemam Yukaudeckol oopabomku uH@popmayuu.

%2 O3HAKOMHTBCS ¢ wrocTpupyomuMu P-cxemamu nanHoro naparpada moxxso B nokymenre 04, nanku 01-02, «01 Beenenue» n
«02 PexypcuHas cxema» <Jlok. 04.01-02>


ProgAppendix/04.rpj

Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

= Takux cxeM pas3im4arOT HECKOJILKO:!

O basoBble CXeMbl MOCTPOEHUA LMKIOB

O _ ]
PekypcuBHana cxema

{Pekypcua)

MtepaunoHHan cxema
(MTepauna)

MNpoekTUpoBaHWe LKKNa ¢
NOMOLLLH MHBapWaHTa

Cxema BbIYWCNEHWA WHBAPWAHTHOW (OYHKLIMK

Cxema WHOYKTUBHOMD BhIMMCTIEHUA (DYHKLMK
B NPOCTPaHCTBE NOCTefoBaTeNlbHOCTEN

Puc. 8. 2 bazogvie cxembl nocmpoerus yuxkios

8.2 Pekypcusnasa cxema nocmpoeHus yukios

8.2.1 Onpeoenenusn u npumep

» [loHATHS peKkypcuu, peKypCUBHbIX Al20PUMMOE TECHO CBSI3aHbI C MOHITUSMHU
PEKYPPEeHmMHbIX COOTHOIIEHUH, (hOPMYJI, ONIPEACIICHUI U TaK Jajee.

3ameTum, 4TO Fecurrence B rnepeBojie C AaHTIMKUCKOTO 03HAYAET — BO3BpAILICHUE,
MIOBTOPEHHUE.

OOBIYHO O] PEKYPPEHTHON WM PEKYPCUBHON (OPMYIION WU OINpeAeIICHUEM
MOHUMAIOT Takue (OPMYJIBI WM OMNpPEACNICHUs, B OINPEACNSIONIEH YacTH
KOTOPBIX BCTPEUAETCA OMPEACIISIEMOE MMOHSITHE.

* JIpuBeaemM HEKOTOpBIE PUMEPHI.
e Omnpenenenue pakropraia Yucia:

. 1, n=0,
n*(n-1!, n>0.
e [lonarue uncen GubdboHayyn:
1, n=0,
f.=91, n=1,
f  +f n>2.

n-1 n-2"

e Omnpenenenue MOHITUS udenmuguxamop cpeactsamu PBH® cTtpounoch Tak:
Ums = byxea{byrsa|l{lugppa}
3amMeThM, OJTHAKO, YTO IPUBEAECHHOE ONPEICTICHUE PABHOCHILHO TAKOMY:
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Uwmsa = [Byxea| Mmsa Byxea| Ums Lugpa]
O WaeHTudhukaTop

..

EyKBE;

bBykea

Lncppa

Puc. 8. 3 Onpeoenenue nousmus «Moenmughuxamop» («HMms»)

Onpeoenenue Pexypcus — 510 Takas cxema 00paOOTKM HH(pOpPMALUU, TPU
KOTOpPO# IIporpamMma BBI3BIBAET camy ceOst

e 10O HEMOCPEACTBEHHO (npsmas peKypcus);
e 100 Yepe3 MOCPEIACTBO APYTHX IporpamMm (Koceennas pekypcus).
O Buabl pekypcun

g
lMpAman pekypcuA T

KocBeHHaa pekypcHA

Puc. 8. 4 Buowl pexypcugnvix oopawenuil

O /] PekypcUBHBIA anropuTMm ¢ NpAMbIM Bugom obpaweHunA
anr pekypcuaBupai(...)

YCnoeWe NoOETOPEHWA

O =)
pekypcuaBunal( )

Puc. 8. 5 P-cxema npsimozco pexkypcugnozo obpaweHus

O /I PekypCcUBHbBIN aNnropuTM ¢ KOCBEHHBIM BUOOM obpaleHus

anr pekypcuaBupa2(...)

Canroputmi(...)
anroputmi(__)

Canroputm2(...)
anropuTm2(_..)

Yenoeune NOBTOpPEHWA

pekypcuAaBunna2(..)

0

Puc. 8. 6 P-cxembvl KoOC8eHHO20 peKYPCUBHO2O 0OpALYEeHUs.

» CyTh pEeKypCcHH — B CBEICHUU I0J3a/la4ud, BO3MOXKHO, JIMIIb YacTH OOIIei
pelraeMor 3ajadyv, K JpPyrol moja3ajgade Takoro >K€ BHUIA, HO C JAPYTUMH
WCXOIHBIMHU JTaHHBIMH.
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8.2.2 Tpeboeanus, npedvasnaemoie K peKypCUBHBIM AJI2OPUMMAM

» Cdopmymupyem Temeph OCHOBHBIE TpeOOBaHUsA, KOTOPBIE HEOOXOIMMO
MPEABIBISITh K PEKYPCUBHOMY alTOPUTMY, YTOOBI yOepeub €ro OT TpyObIX
JIOTUYECKUX OIIHUOOK.

Bo-niepBbIX, pEKypCHUBHBIM alrOpUTM JAOKEH YJOBJIETBOPATH CBOMCTBY
KoHeyHocmu. Peanusaiusi 3Toro cBoiicTBa 0OBIYHO OCYIIECTBIISIETCS 3a
CUET 8blOeNeHUsl B aleopumme He MeHee 00H020 MAK020 YACHHO20
cryuas TPOBEICHUSI pacyeToB, B KOTOPOM HCKOMOE 3HaueHue
cuumaemcs HenocpeocmseHHo, TO €CTh, He Tpuderas K peKypCUBHOMY
oOpallleHHUIo.

Bo-BTOpHIX, B aITOpUTME OKHA PUCYTCTBOBATH XOTS OBI OJTHA 8eIUYUHA
(mmm  00HO  cocmosinue), KOTOpas, MOHOMOHHO  UBMEHSSCH,
obecrieunBaga Obl B KOHIIE KOHIIOB NPUXOJ K HEOOXOJAUMOCTH
peanu3alud  OTMEYEHHOro  Bbimie  (CBOWCTBO 1)  YacTHOTO
(TpUBHAIBHOTO) CiIy4asl BEICHUS MPOCUYCTOB WU NMPHHSITHS PEIICHHM.
DTa BEIWYMHA/COCTOSHUE HOCUT HA3BAHUE YHpasasiowjell Geluyutbl
WUJIU napamempa pexkypcuu.

B-tperbux, cunraercs, 4ro 3aaada yJoOHa IJisl IOCTPOCHUS PEKYPCUBHOTO
aNropuT™Ma, €Clid OHA Modcem _Oblmb Npeocmasiend 8 8uoe
COBOKYNHOCIU N003a0ay mMo20 e mund, HO C WUHBIMH 3HAUYE€HUSMU
WJIM COCTOSTHUSIMU (MOHOTOHHO MHBIMHU ) TIapaMeTpa PEKYPCHH.

O TpeBoBaHuA, NpeaAbABNAeMble NPU NOCTPOEHUN
peKypCcUBHOro anroputma (NporpamMmbl)

CeoiicTBO 1: ANropuTM OOM¥EH YOOBNETEOPATE CBOWCTBY KOHEYHOCTH.
Hanwuue GeapeKypCcUBHOIO BapWaHTa NpoCcYETOR.

CBOICTBO 2. ANropuTM O0M#KeH MMEeTL X0TA Okl OHY BENWYMHY (NapameTp
PEKYPCUW), KOTOpasd, MOHOTOHHO M3MEHAACH, B KOHEYHOM CUeTe,
npyueoguna K HeobxogUMOCTKH BEINOMHEHWA NPOCYETOB YacTHOM
cny4yan (CBOWCTBO 1)

L
CeoicTBO 3. 3agada npeacTaeuMa B BUOE COBOKYNMHOCTW Noa3anad Toro He

TUNA, HO C WHBLIMKW 3HaYEHWAMKW NapamMeTpa pekypchn (M3 cBolcTEa 2)

Puc. 8. 7 Tpebosanus, komopwvim 001d1cer y0081emeopsams peKypCUHbL AlcOPUMM

8.2.3 Obwaa memoouka nocmpoenus peKypcueHo2o aizopumma

* [Ipu Bcell HEOJHO3HAYHOCTH MOAX0/Ia K MOCTPOCHUIO PEKYPCUBHBIX MTPOTPaAMM,
MOXHO BCE-TaKd BBIJEIUTh CIEAYIOUIME TPU OCHOBHBIE MOMEHTA,
HETMOCPEJICTBEHHO  BBITEKAIOIIME W3 TpeOOBaHUM, TMPEABIBISIEMBIX K
PEKYpPCHUBHBIM aIrOpUTMaM. JTH MOMEHTHI UJIU ATAlbl TAKOBBI:

Bo-niepBbiX, HEOOXOAMMO MPOBECTU RaApaAMempu3ayuio 3ad0auu, To €cTh
BBIICJIUTh WM ONPEEIUTh T€ BEJIUUYHUHBI, T€ COCTOSHUA (Pa3MEpPHOCTh
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3a/1a4uM, HeBS3Ka, MOTPEITHOCTD, MOJOKEHHE UCTIOTHUTENS B €r0 Cpeie
oOMTaHUsI W TaK Jdajee), KOTOpPbIE€ MOHOMOHHO UBMEHAIOMCSA Npu
nepexooe u3z 00OHOU CUmyayuu peuleHus 3a0a4u K opy2ot.

Bo-BTOpBIX, HAZIO HAWTH TOT HPOCMEHWINI NN MPUGUATbHBLIL C/IYYall B

o0IIeM pemeHuy 3a1a9u, IPH peain3allid KOTOPOro He OyACT HYKJIbI
IPOU3BOJINTh PEKYPCUBHOE OOpalieHne (HeBsS3Ka Majia 10 CPaBHCHHIO
C KOHTPOJIHHOW BEIIMYMHOMN, pa3MEPHOCTD 3aJIa4M JIOCTUTIIA 3HAYCHHUS,
paBHOTrO | mMiu 0, UCIIOJHHUTENP HAXOJIUTCS B HEKOTOPOM IIPEICIBHO
JOITYCTUMOM IOJI0KeHUU: PoOOT — y cTeHsl, [IyTHUK — y MpensaTcTBHS
U TakK Jiajee).

B-Tperpux, Ham0 mpasunbHO OPraHU30BATh O0eKOMRO3UUUIO OOIIETO

ciydas peumieHus 3agayu. L{enb 3Toro MOMEHTa — MPUBECTH AITOPUTM K
HEOOXOJIMMOCTH PEIICHUS] OJHOM WJIM HECKOJbKUX HOBBIX 3ajad,
AHAJIOTUYHBIX MCXOJHOM, HO C JPYTMMH 3HAYEHHUSIMH I1apaMeTPOB
(HOBBIM 3HAYEHUEM HEBSI3KU WJIM MOTPEIIHOCTH, HOBOM pa3MepHOCTEIO,
HOBBIM TIOJIO)KEHHEM WCIOJHUTENSI B Cpele W Tak Jjajiee) Mo
CPaBHEHHUIO C JAHHBIM U MPEIBIIYIIUMH IIaraMHU.

O 3Tanbl NOCTPOEHWUA peKypcMBHOro anropuTma (nporpaMmel)

O

21an 1: NapameTpu3auma 3anaqdn

3Tan 2: BeigeneHne TpMBWANLHOM chnydan

3tan 3: JekoMmnosvuwa 3agadu

Puc. 8. 8 Omanwi nocmpoenus pexypcusnozo aneopumma

[IpoBeaeM WLTIOCTPALIMIO TPEJIOKEHHOW METOAUMKH pElIeHUsT 3ajad Ha

KJIACCUYECKOM TIpUMEpE mpocueTa (hakTopuaga HaTypaabHOTo yucia N.

™. 3aoaua 15. CocTaBUTh PEKYPCHBHBIM aIrOPUTM HPOCYETA

3HaueHus Nl
Onpeoenenue:.
. 1, n=0,
n*(n-1!, n>0.

Cneuuguxayus 6eooa. n
Cneuugpuxayusn évieooa: 3nauenue n!

Iman_I. ECTeCTBEHHbIM M E€AUHCTBEHHBIM MapaMETPOM B 3TOM MPUMEPE
sBisieTcs: mepemerHas N. Ilocie dero Mbl MoXkeM OGOPMHTH 3aroJOBOK

PEKYypPCUBHOTO alrOpUTMa-(PpyHKINU (TOYeMy UMEHHO (PyHKLUU ?) TaK:
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O/l 3tan 1: NapameTpusauua 3agadu

anr uen chakropuaniuen n)
O—=0

Puc. 8. 9 Pezynomam nepsoco smana nocmpoeHus: aizopumma

* Oman 2. OnpeneneHue TPUBUAIBHOTO Cly4ash B JJAHHOM INPUMEpPE TOXKE HE
BBI3BIBACT OCOOBIX TPYAHOCTEH, TaKk Kak OH MPOCMATPUBAETCS U3 CaMOTO
OTpeAeNCHUs] TOHATHS ¢haxmopuan, TPUBENECHHOTO BbIIIE. TpUBUAIBHBIM
CllydaeM SIBJIIETCSl CUTyallMs, KOIJla 3HAayeHWEe IMapaMerpa N NPUHUMAET
3HayeHue 0, Tak Kak B 3TOM ciiydae (pakTopual mnonaraetcs pasioim 1. B utore
MO>KEM 3aInCcaTh

Ol Jtan 2: BeigeneHne TpuBuansHoro (6es peKypcHMBHOro)
i BapuaHTa NpPOCYeTOB

anr uen cakropuan({uen n)

n=0
& e P
aHay = 1

Puc. 8. 10 Pezyromam eémopoeo smana nocmpoenust aieopumma
* Oman_ 3. Onsate xe, U3 ONpeAeneHus (akTopuaia BHIHO, KaK MPOU3BECTH
JIEKOMITO3ULIUIO WM PEAYKIHUIO0 MCXOJAHOM 3aJa4yd K aHAJOTWUYHOW 3ajaye, HO

MEHbIIEH pa3MepHOCTH (IO KpalHeH Mepe, Ha eAMHHMILy). OTOT IIar
OIMCBIBAETCS B CEPUM KOMAH[ 2 KOMaHBI «ec/uy CIeIy0IUM 00pa3oM:

Ol Itan 3: JeKoMnosuuus sagaqm
anr uen ¢pakropnan({uen n)

n=0

O
3Had = 1 T

3HaJd = n * chakTopuan(n - 1)

Puc. 8. 11 Pezynemam mpemuve2o smana nocmpoenus aneopumma

B utore nonydaem peKypCHUBHBIN AJITOPUTM BUIA:
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| 3apava
| BblMMCNIUTBL 3Ha4eHue n!,
roe
I 1,ecnunn=<=1,
nl=<
' n*{n-1)!,ecnun:>1.

anr uen doakropuan(uen n)

n=0

0
3Had = 1 T

3HaJd = n * chakTopuan(n - 1)

Puc. 8. 12 Hmoeosas P-cxema pewenus 3a0aqu

OTMETHM OCHOBHBIE IOCTOMHCTBA U HEAOCTATKHA MCIIOJIB30BAHUS PEKYPCHUBHBIX
QITOPUTMOB B MPAKTUKE IPOTrPaMMHUPOBAHMUS.

8.2.4 /locmouncmea u Hedocmamiku cxemul

HHocmouncmea.

L I[aHHOC CpCACTBO  IIO3BOJLIICT I/I36paTI> HHYIO, II0 CpPaBHCHHIO C

TPaJULMOHHOM, CHUCTEMY Oa30BbIX YIPABISAIOIIUX CTPYKTYpP CTPYKTYpHOI
TEXHOJIOTUM MPOrpaMMupoBaHusi. To €cTb BMECTO COBOKYIHOCTH 0Oa30BBIX
ctpykryp ynpasnenusi [IPUCBAUBAHHUE, BETBJIEHUE wn [[UKJI MmoxHO
WCIIONB30BaTh  PAaBHYKD €W 1O  BBIPA3UTENBHOCTH  COBOKYIHOCTh
IIPUCBAUBAHUE, BETBJIEHUE w PEKYPCHAL.

JlaHHOE CcpenCcTBO BO MHOTHMX CIIy4asx ITO3BOJIIET COXPAHWUTh IIPU PELIEHUU
3aa4i €€ eCTECTBEHHYIO MOCTAaHOBKY, Kak 3TO ObUIO B ciyyae IMpocyeTa
3HaueHust (axktopuana. Jleno B TOM, YTO MPAKTUYECKU HU B OJHOU
IIOCTAaHOBKE 3a/lad SIBHO HE (UrypupyeT yKa3zaHuUE Ha HCIOJIb30BaHHUE
LUKJIOB. OJTOMY MpUXOAUTCS oOyuyaThcsi. Pekypcust ke TMO3BOJISIET B
HEKOTOPBIX CIIy4asiXx COXPAaHUTh €CTECTBEHHOCTh PEILLICHMUS.

O [JocTOMHCTBA PeKYPCUBHOW CXeMbI
NOCTPOEHWA LINKITOB

O =]
Bo3MOXHOCTL BLIBOpa MHOM CUCTEMBI YNPaBMAKLLMX CTPYKTYD

NocTPOEHWA anropUTMOE:
CNEJOBAHME+BETBIIEHME+LIMKI ==
CNEJOBAHME+BETBIIEHME+PEKYPCKA

BoaMOMKHOCTE COXpAHEHWA MPK NOCTPOEHUW PELLEHWA
ECTECTBEHHOIO nopAagka paccy#OeHWi

IlaKkOHMYHOCTE peLueHnA

Puc. 8. 13 Ilepeuenv ocHoBHBIX 00CMOUHCME PEKYPCUBHOU CXEMbl
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Heoocmamku:

e OrpaHMYeHHOCTh CTEKOBOM TMAaMSTH KOMIIBIOTEpAa MOXET MOCIYKUTh
€CTECTBCHHBIM 0aphepoM B PEIICHHH OTACIBHBIX 3aj]ad, TNIe KOJIMYECTBO
MUKIIMYECKHX 00pabOTOK (parMeHTOB TporpamMM OyaeT TPEeBOCXOANTH
(maxxe x0T ObI Ha 1) IpeAeIbHO IOMYCTUMYIO TITyOHHY CTEKa.

e HeakkypaTHOE MOCTPOCHHE PEKYPCUBHBIX aJTOPUTMOB HEPEAKO MPUBOIUT K
3allMKJIMBAHUIO C BblAauedl COOOIEHHUS O MEPENnoJHEHUU CTEKa, TO €CTh C
aBapUiiHBIM OCTaHOBOM Mo ommOke. Kcratu, momoOHas xe ommOKka c
3allMKJIMBAaHUEM TPU HCIIONB30BAHUM OINEPATOPOB IHUKIIA «IEPEKUBACTCS
M0JIb30BATEIISIMU ITOYEMY-TO MEHee 00JIE3HEHHO.

e HenpoaymaHHOE UCIIOJIB30BAHNE PEKYPCHUBHBIX OOpAIICHUI MOXKET CIIY>KUTh
UCTOYHUKOM HEONPAaBJAHHO OOJBIIMX BPEMEHHBIX 3aTpaT MpU pELICHUU
OTIeNbHBIX 331a4. [Ipumep ¢ HaxoxaeHneM 3HaueHui yncen @uboHayyu.

O HegocTaTKn peKypcUBHON CXEMbI
NoCTPOEHUA LMKIMOB

OrpaHUYeHHOCTh CTeK-MaMATH KOMMLIOTEpa - nopor
Ons myBuHel pekypcun

HeakkypaTHoe pelueHne - NpUUYNHE 3aLUKNNBaHNA

HenpoaymaHHana cxema pekypcUBHbIX obpallleHuii - 3To
MCTOYHUK HEOMNPaB1aHHO ANUTENbHBIX NOCYETOR

Puc. 8. 14 Ilepeuensv ocHoHbix HEOOCMAmMKO8 peKypCUSHOU CXeMbl

8.2.5 Cemanmuxka oopabomku peKypcugHwlx anzopummos. Oopmynapol

* C menplo ySICHEHHUS CEMaHTUKH 00paOOTKH PEKYypCHUBHBIX aaropuTMOB ['003 u
23 .
bay»p™ mpenmnararoT ucmnonb3oBaTh anmapar (GhopmysspoB, MOCTPOCHHBIA Ha
arnrapare aepesbeB Kantoposuya.

= Jlns ymporieHus Tpaguyeckux M300pakeHuil OyaeM HCIoJIb30BaTh CPEJICTBA,
MpeCTaBIISIONINE COO0M CTHIIM30BaHHbBIC epeBbs KanTopoBUya.

» (OpaleHue K BCIIOMOTaTelIbHOMY alTrOpPUTMY (hakmopuanl OIHUCHIBACTCS
CTHJIN30BaHHBIM (POPMYIISIpOM BUA:

®dakropual =

n=

Puc. 8. 15 Obwuii (nauanvhoiii) popmyasap areopumma « Daxkmopuany

* PaspepHyTas (popMa CTUIM30BAHHOTO (hopMmyJisipa [Uisl paCCMOTPEHHOTO BBIILIE
npumMepa OyeT UMETh BUJL:

= Baysp @.J1., ['oo3 I'. Mndopmaruka. BBonuslii kypce: B 2-x 4. U.2. [Tep. ¢ Hem. — M.: Mup, 1990, ¢.560-563
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®akTopuan =
n=__
n=0
Daxmopuan =
suau:=1| [3mau:=n*
n-1=

Puc. 8. 16 Jlemanuzuposarnnviii popmynsap arcopumma « Daxmopuany

[Tycth, nmns ompenenéHHOCTH, HaAo mpocuuTaTh 3HaueHue 3! Hcmombsys
MPEIJIOKEHHOE CPEACTBO, PACCMOTPUM CEMaHTHKY OOpabOTKH pPEeKYpCHBHOIO
anroput™ma  gakmopuan(3). Ilomydum clenyouyl0 MOCIEI0BATEILHOCTD
bopmyIsIpOB:

dakropuan = ___ ?

n=3

Puc. 8. 17 Obwuu, ucxoouwiit hopmynsap anecopumma « Pakmopuany ¢ napamempom n = 3
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dakropuan = 1HID< N I

________ e
d)akmopuaﬂ=?(]ID

n-1= 2 L.\

L — . — . _ .

dakropuan = iﬂ]ﬁ— —_— =~

" I

M |

n=0 _ _ _ _ _ _ _ _ 1 /
% _:2* @axmopuaﬂ=?{‘[p

n-1=_1 ~ N

..... ./.

n=0 __ __ __ __ __ __ __ __ _| w4
:: L @axmopuaﬂZ?([[It)

n-1=_20 ~N

.S

Puc. 8. 18 INocrnedosamenvrhocms demanuzayuti popmynsapa

» CpencrBamu Excel-rabmui; MOXHO TONYYHUTh «ICHCTBYIOIIYIO» MOJEIb
bopmyIIpoB.
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A B C D E F G H I J K L M
3eneHaa obaacme - 3mo obaacme ROMUPOsaHUA HeusmMeHaemoli vyacmu;
duonemosaa yacme - 3mo "pazmHoxcaeman” mabauya 0aa KONUPOBAHUSA;
lpoyecc Konuposarua npodonxcaemca do Mex Mop, NOKA 8 KOHMPOAUPYEMOU Yacmu
1 noAasumca sHayeHue MCTHHA
2
3 O0wmmil GopMynap MeTona
4 thakTopHan = 120
5 n= 5
6
7 QJB.KIOPHBJI = 120 Soprynap Ne 1
8 n=
9 n( 5 )=0 .JTO.KB
= 2
10 return ? return n( 5 )* Qaxropuan 4 120
11 n-1= 4
12
13 cpa.b:ropﬂan = 24 Sopryap Ne 2
14 n= 4
15 n( 4 )=0 JIOXKbE
16 return ? return n( 4 )* GaxTopuan = 6 24
17 n-1= 3
18
Puc. 8. 19 3acomosxu ¢hopmynapos (c nonryuenHvimu pe3yibmamams,).
A B C E F G H J K
3aroToBKM
(aKTopHAaI 0
n= 3
l‘L’lEi.KIOpHaJ'I 0 Fopaymap Ne 1
n= 3
n( 3 )=0 JOKB
thaxTopHan 0
return ? return n( 3 )* 0
n-1= 2
I 1
Puc. 8. 20 3acomosxu hopmynapoe (co cmamuunvim 3anornenuem).
B3: =Bo
B4 : < BHOCMTCA HYMHOE YMcno>
B6: =EC/NM(ES;CY;K9) Ké : 1
B7: =B4
C8: =B7 E8: =C8=0
C9: =EC/NA(ES;1;"?") 19: =B12 K9: =ECNU(ES; "?";G9*]9)
G9: =EC/NM(ES;"?":C8) J10: =EC/IA(ES;"?";C8-1)

Puc. 8. 21 @opmynvroe codepoicumoe siueex k puc. 8.20.
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A B | ¢ | | B | F G | H | L K
11
12 | axTopran 0 Sopuymap Ne 2
13 n= 2
14 a2 )=0 JTOKE
12 return ? return n( 2 )* qmﬂ?f_ﬂl{ai : 0
17

Puc. 8. 22 3acomoexa konupyemoeo ghopmynsapa

B12: =EC/IN(E14;C15:K15) K12: =K6+1

B13: =J10

C14: =B13 E14 : =C14=0

€15 : =EC/IN(E14;1;"?") J15: =B18 K15 : =EC/IM(E14; "?":G15*J15)

G15 =EC/IA(E14;"?":C14)  J16: =EC/IN(E14;"?":C14-1)

Puc. 8. 23 @opmynvhoe codepoicumoe sueex k puc. 8.22
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8.2.6 Ilpumepol nanucanus npocmvix peKypCUGHbIX A120PUMMOE

Peanuzauusn ananoza A-— UuKia

™. 3aoaua 16 Haiitn 3HaueHWe anreOGpPaMdYecKoro MOJIUHOMA
p(x), rae
P(X) =x"+2x" +3x" + ... +nx + n+l.

Cneyugpuxkayus 6sooa. nNx

Cneyuguxayusn év1600a. 3HaveHue NOJUHOMA
napamempom pexypcuu JTaHHOTO THUIIa ITUKJIMYECKOro IpoIecca BO3bMEM
KoIppuuyuenm npu apeymenme x. lIpuMeHUM NOpU TPOCUYETE 3HAUCHUS
MHOroujieHa cxemy ['opHepa:

X"+ 2 X"+ 33X 4 LA n X+ N = (X 2)FX A+ 3)*X + .. 4 N)FX + NHLL

KoaduumeHT = 0
.

Pexypcuto Oynem CTpouTh MO YyOBIBAIOLIEMY 3HAYCHHUIO Mapamerpa.
CrnenmoBaresibHO, PEKYpCUBHBIC oOOpallleHus OyAyT «pa3BOpayuBaThCs OT
KOHIIA K HaYaIy».

mpusuanvbHulx cayyaes Oynetr nma. IlepBwlii — 3TO 4YacTHBIM ciyyaih 0O-
MHOTOujieHa. Btopol cnydaii — »9T0 ciaydaid, korma Kod(h@dUIIUEHT
CTaHOBUTCS MeEHbIIMM 1. Takoro wieHa B MHOTOYJIECHE HET, HO Iepen
MOCJICAHUM PEKYpCHBHBIM oOpalieHueM Obllla TPOU3BEJICHA OTeparus
YMHOXEHUA Ha X. [[JIsI mOJydeHUs] KOPPEKTHOTO Pe3yibTaTa B TPUBUAJIBHOM
cily4yae JOJKEH OBITh MHUIIMMPOBAH HEUTPAJIbHBIA DJIEMEHT I10 OIepaluu
«yMHOXEHHE». TakuM s71eMeHTOM sBsieTcs 1.

Oran dekomno3uyuu 3a0aqu COCTOUT B JIOMHOKCHUH HA X «BHYMPEHHUXY
3HAYEHUN CKOOOYHBIX BBIPAKEHUM.
O| 3apayva 16

| MocTpoUTL peKypPCUBHYIO (OYHKLMIO NpocyeTa 3HavYeHUA

| anrebpanyeckoro nonuHoma p(x), rae
| p(x) = x_[n] + 2*x_[n-1] + 3*x_[n-2] + ... + n*X + n+1.

anr sew, cxemalopHepa(apr uen Koadgp dpuuneHT, Bew X)

h
&

3Had = 1

3HaJ = 3HadeHuellonnHoma(koapuumedT - 1, X)X + (KoadhhuuneHT + 1)

Puc. 8. 24 Pexypcusnas eepcus peanuzayuu A-yuxia

[IpoaHanu3upyeM CEMaHTHYECKYI0 CYTh MPHBEAECHHOIO aaropuTMa s
MHOTO4IeHa KOHKpeTHoro Buna: P(X) = X' + 2 X° + 3 X° + 4 X + 5, KoTopbIii B
«CBEPHYTOM BHE» MOKET ObITh 3amucan Tak: P(X) = (((X + 2)*x + 3)*X + 4)*x

+5.

OO6mmit popmyIsap aaropuTMa TaKoB:

88



5
6
7
8

10
11

Pa3nesa 1 OCHOBBI AJITOPUTMHU3ALUA

A B
1 ‘ snaveruellonunona = I 1
2 roaddument =
3 x=
Puc. 8. 25 Buo obwezo ¢hopmynapa
A B C D E F G H I K L
suauenuellotunona = 1
ko dument = 0
x= 0
koadbdumeHT ( 0 )=0 HCTHHA
snauenuellotunona = 1
SHAYL= 1 3HAY= xo3dguuuent - 1 = -1 *x( 0 ) * (koadduument + 1) (1 ) 1
X= 0

Puc. 8. 26 Buo demanusuposannozo hopmynapa

*  Hucxonsmie-Bocxoasias mociae10BaTeIbHOCTh POPMYISIPOB ¢ HH(OpMaLKEH o
nepeave napamMeTpoB Moka3aHa Ha PUCYHKE

A B C D E F G H | ] K L
snavenuellonunoma = 3.5625
Ko3bdumment = 2
x= 025
koa(dumment ( 2 y=0 JOKB
suaqenuellonunoma = 225
3Hag= ? 3HIT= roadrament - 1 = 1 *x( 0.25 )+ (koabdroment +1)( 3 ) 3.5625
x= 023
sHavenuellonunoma = A5
koaddimment = 1
X= 0.25
xoadduament ( 1 }=0 JOXKB
sHayenuellonunoMa = 1
3Hay= ? 3HaY = xosdrmmenT - 1 = 0 *x( 025 )+ (kosddpoment+1)( 2 ) 2.25
x= 025
snawenuellonunomMa = 1
Koabdumment = 0
x= 025
koaddrmment ( 0 y=0 HCTHHA
suasenuellonunoma = 1
3HAT= 1 3HAT koadmmmenT - 1 = -1 *3( 025 )+ (xosbpdmmment +1)( 1 ) 1.25
x= 025

Puc. 8. 27 INocrnedosamenvhocmsb 3an0onHeHHbIX 0emMaiu3upO8aAHHbIX YOPMYIAPOE

Bl:
B2 :
B3 :

—ECJIH(B5<=0,B5,"™")

< BHOCHTCH HY:KHOE YHCIIO™

< BHOCHICS HYHOE YHCIIO>

Puc. 8. 28 @opmynvroe cooeparcumoe aueex k puc. 8.25.
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B5 - =ECJI(B10=1;B10: L10)
B6 : =B2
B7: =B3
B8 : =B6 D8 =ECJTH(B8=0;"MCTUHA";"JIOXKDL")
F9: =ECJTH(B10=1;1;B13)
B10: =ECJI(D8="MCTHUHA":1;"?")
F10: =B6-1
H10: =B7
110 =B6+1
L10: =ECJIH(F9="2";"?".F9*H10+T10)

Puc. 8. 29 @opmynvroe codepocumoe siueex k puc. 8.26.

Peanuzauusa ananoca KMB — yukna

X 3adaua 17 Haiitu cymmy Brza

1 1 1
S=1+_+ +.=) —
C TOUYHOCTBIO &.
2 3 é k!
Cneuuguxkayusn 6eooa. mouHocmo
Cneyugpuxayusn évi6o0a. 3HaueHue cymmol

® napamempom peKypcuu JaHHOTO THUMNa LMKIMYECKOTo mpouecca Oyaer
crazaemoe, TaKk KaK €ro 3HaUY€HHE MOHOTOHHO YObIBaeT ¢ qo0aBlieHHEM
Ka)KJ0T0 HOBOTO CJIaraeMoro.

® MPUBUATILHLIM CyYyaem, OYEBUAHO OyIeT Cciydail, Korga abcoomuast
BEIUYUHA CA2AeMO020 OKAKETCS MeHbule 3HAUCHUS MOoYHOCMU TIPOCYEeTOB. B
ATOM CITydae €CTeCTBEHHO B3SITh 32 3HAUEHUE CYMMBI HYJIb.

® Ha dTane JEKOMITO3MIINK 33Jlayl, €CTECTBEHHO K TMEPEIaHHOMY B allTOPUTM
3HAYEHUIO CIIaraeMoro J100aBUTh CyMMY OCTaBINUXCS ciaraembix. [Ipu sTom
MEPBOE M3 OCTABIIMXCS CJIAraeMbIX OYJIET CBS3aHO C MEPEIaHHBIM JaHHOMY
aNropuT™My dYepe3 (GaKTHUYCCKUH TapaMeTp CcjaraéMbpIM PEKYPPEHTHON
bopmyIIoi:

cnazaemoe:=cnazaemoe/(1 + 1), rne

| — HOMep BBEIEHHOTO CJIaraeMoro.

90



Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

| 3apava 17
| MocTpouTb peKypPCcUBHbIN anropuTM No NpocyeTy CymMmbl BUAOa
| S=1+1/21 +1/31 + .
| © TouHOCTBLIO "TOYHOCTBL".

anr sew, sHaveHneCymmei(apr Bew, cnaraemoe, TOYHOCTb, Len i)

abs{cnaraemoe) < TOYHOCTE

O
3Hady =0 T

3HaJ (= cnaraemoe + 3HadeHueCymMmbl(cnaraemoe/(i + 1), TOMHOCTE, 1 + 1)

Puc. 8. 30 Pexypcusnasn sepcus peanuzayuu KMB-yuxna

= B takom ciIy4dac 06pameHHe K 3alIMCAHHOMY aJI'OPUTMY 6y,ZIeT BBIT'TIAACTD TaK:

oooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooo

OO6mumii popmyIsap aaropurma TakoB:

A B C
1 3HaYeHHeCYMMEI = i 2
2 claraeMoe = 1
3 TOYHOCTE = 0.6
4 i= 1

Puc. 8. 31 Buo obwezo hopmynapa

Peanuzauusa ananoza U — yuxkna

™. 3a0aua 18 Peann3oBaTh PEKYPCHBHBIM alrOPUTM OOLIETO
pemrenus ypaBHerus f(X) = 0 MeT010M MOJOBHHHOTO IEICHHUS C
KOHTPOJIEM 32 OKOHYaHHEM MPOCUETOB MO MAJIOCTH HEBSI3KH.

Cneyugurkauus ésooa. ab mounocmo
Cneuyugpuxayusn évi6o0a. 3nauenue peuleHusl

® napamemp pexkypcuu IJsl TaHHOTO THIA LMKJIMYECKOro Ipoiecca Oyner
3aJ1aBaThCsl OMOCPEAOBAHO, 3a CUET YKa3aHUs TPAHULl OTPE3Ka, COJAEPIKAILETO
KopeHb. Jleno B TOM, 4YTO 3Hasg TpaHULBl OTpe3Ka, a Mg APYTrHux
UTEPALIMOHHBIX METOJIOB — NPUOIMKEHHOE pPEIIEHUE, MOXXHO OIpPEeNeIUTh
HEBS3KY.

®  MPUBUATLHBIL CIYYall OTIPEIEISIECTCS TAKUMU 3HAYCHUSIMU TPAHMUII, CPEeOHss
moyKa KOTOPBIX (POPMUPYET HeBA3KY, MeHbwiylo 3aJaHHON mouHoCmuU.
CrnenoBaTellbHO, 3TO TOYKAa MOKET OBITh B34Ta 3a PEIICHUE YPAaBHEHHS C
3aJITaHHOM TOYHOCTBIO.

® OJexomno3uyus ONPENENsieTcs HEeO0OXOAMMOCTbIO MOBTOPHOIO MpOCUETa
(MOBTOPHOM OMCEKIIMU OTPE3Ka) MPU HOBBIX 3HAYEHUSX TPAHUYHBIX TOYEK.
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OTH TOYKH JOJDKHBI OBITh TAaKUMH, YTOOBI MEXIYy HUMH IO-TIPEKHEMY
CO/IEPIKAJICSl KOPEHb YPaBHEHHS.

= (OOpalnieHue K peKypCUBHOMY aJrOPUTMY, 3alITUCAHHOMY HMKE, TTPOU3BOUTCS
€CTECTBEHHBIM 00pa3oM.

| 3apada 18

O

| PeanusosaTb peKypCcHUBHBIN anroputm obwero peweHusA
| ypaBHeHusA f(x) = 0 MmeTogOM NONOBUHHOIO OENeHWUA
| c koHTpONem 3a oKOH4YaHMeM NPOCHYETOB NO MAanocTH HEBASKMW.

Cneundbmkauma seoga
a b ToMHOCTB
CneundomMkaumsa BeiBoaA :
3HavYeHWe pelweHUA

anr sew, metogllonosnHHorodenedua(apr sew a, b, TOMHOCTB)

abs(f(0.5%(a + b))) < TOYHOCTE

Beul ¢, fc, fa |3Hay = 0.5%(a + b)
fa*fc <0
)
c = 05%a+b) |3nay = metoallonoeuHHoroleneHna(a, ¢, TOYHOCTL)
fc = f(c)
fa == f(a) aHad = metoallonoenHHorofeneHuA(c, b, TOUHOCTL)

Puc. 8. 32 Pexypcusnas sepcus peanuzayuu M-yuxia

Peanuzauusa oopadbomku nuneinoi maoauusvl (3a0aua anaiusa).

™. 3aoaua 19 CocraBuTh PEKYPCHBHBINM alrOPUTM, KOTOPHIH B
JIMHEWHOW TaOJMYHON BEJIWYMHE DJIEMEHTOB IIEJIOTO THIIA
MOJICYMTAET KOJUUECTBO HYJICH.

Cneuugpuxkayun 6sooa. >1emenmol 6eKmopa
Cneyughukayus 6v1600a. KOIUYECMBO HYNEBbIX DJIEMEHMO8

® B KA4ECTBE napamempa pexypcuu pu o0padoTKe TaOJIMYHBIX BETMYUH Yallle
BCET0O BBICTYMAaeT MHJEKC 00pabaThiBa€MOIo dJIEMEHTa TaOJUIIbl. 3aMETHUM,
YTO OT BXOJSAINIUX TApaMETPOB 3aroJioBKa, OMKCHIBAIOIIMX BEKTOP, MOXKHO
ObUI0 OB OTKAa3aThCsA, €CJIM OBl TaOnMIa ObUIa ONMCaHa KakK Iriio0ajbHas
BEJIMYMHA.

®  MPUBUATLHBIIL CAYYall ONIPENeNsIeTCs 3HaUYeHUEeM WHACKCA, MPEBOCXOIAIINM
pa3MepHOCTh TabmuIbl. ECTECTBEHHO MOJIOKHUTH, YTO KOJIMYECTBO HYJIEH B
ATOU YaCTHU BEKTOPA PABHO HYJIIO.

® OJexomnozuyusi  OMNpENENseTcss  HEOOXOIWMOCThIO  HOBOTO  aHalIM3a
OYEPETHOTO dJIEMEHTa BEKTOpa Ha paBeHCTBO 0.
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O] 3apgava 19
| CocTaBuTb PEKYPCUBHBIA anNropuTM, KOTOPBIKN
| B NnMHeAHOH TabnU4yHON BENWYKMHE 3NEMEHTOB LIenoro TMna,
| noacyuTaeT KONUYECTBO HyneWn.

anr uen konudectsoHynei({apr uen n, nos, apr uen tab sektop[1 : n])

noz > n /* Ykazatens - 3a npegenami WHOeKCHOro nona */

3Hay =0
eekTop[noz] =0

3Had = KonudecTeoHynei(n, nos + 1, Bektop) + 1

3Had = KonudecTeoHynel(n, nos + 1, BekTop)

Puc. 8. 33 Pexypcusnas séepcus 06pabomxu 1uneiHot mabauysl (anaius)

A 3a0aua 20 CocTaBUTh PEKYPCUBHBIA AITOPUTM IIPOCYETA
CKaJIIPHOTO TPOU3BEICHHUS IBYX JIMHEHHBIX TaOIUI[ (BEKTOPOB).

* [Ipu pelieHUM AaHHOUN 3a0a4u napamemp peKypcuu, mpusUAIbHbIl CyYal W
0eKoMno3uyus 3a0a4u IPOU3BOISATCS COBEPIICHHO aHAJIOTHYHO TOMY, KaK 3TO
Jenanoch mpu pemieHud 3agaun  19. Ilostomy cpa3y mnOpuBeIEM TEKCT
aNropuT™Ma:

O| 3agava 20
| CocTaBUTE peKypcUBHbIN anropuTmM NpocyéTa
| ckanApHoro NpousBeneHUA ABYX NMUHEeHbIX Tabnuu (BeKTOpoB)

anr eew, ckansapHoellponseegeHue(apr uen n, MHA, apr yen tab BekTtopA[1: n], BektopB[1: n])

WHO > n /* MHOeke - 3a npegenamn MHOSKCHLIX 3HaYeHUl BeKTOpoB™/

3Had =0

3Had = BekTopA[wHa]*BekTopB[uHa)] + ckanapHoellpon3eeneHne(n, uHa + 1, BexktopA, BektopB)

Puc. 8. 34 Pexypcusnas eepcus peanuzayuu npociema CKAIAPHO20 NPOU3EEOeHUsl BEKMOPO8
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

Peanuzauusa oopadbomku cmpokoewvix (numepnovlix) eeauuun (3aoaua

npeoopazoeanus).

R 3aodaua 21 CocTaBuTh PEKypPCHUBHBINA aJTOPUTM MOCTPOCHUS
JUTEPHON BEJIMYUHBI, 3aMCAHHBI TEMH K€ CUMBOJAMHU, YTO U
JlaHHAsI, HO B 0OpaTHOM TOPSI/IKE.

BooOmie roBops, JaHHYIO 3ajadyy MOXKHO pellaTh B JByX BapHaHTax: BO-
NEPBBIX, HA OCHOBE HCXOJHOTO TEKCTa MOCTPOUTH HOBBIA, HO 3aIHCAHHBIN
«3a710M Harepéy; BO-BTOPHIX, MPeoOpa3oBaTh cam Mpe/jiaraéMblii TEKCT.

® B KauecTBE napamempa pexkypcuu npu 00pabOTKe JTUTEPHBIX BEJIMYWH Yallle

BCEr0 BBICTYNAET MHJEKC — yKa3aTejab Ha 00pabaThIBa€Mblii CUMBOJI TEKCTA.
B nanHO#l moctaHOBKEe 3amaud «oOpaiieHue» oco00e BHUMAaHHE CIEAYeT
oOpaTUTh Ha CUHXPOHHOCTh OOMEHa CHUMBOJAMH, PaBHOYIAJIEHHBIMH OT
KOHLIOB TekcTa. Burumanue! B cuity Toro, 4To 3a oJuH mar npeoOpa3oBaHui
oOMeHy OyTIyT MoABepraThcs JBa cuMBoJIa (1) — KOJIMYECTBO MOBTOPOB OyACT
HAIlOJIOBUHY MeHbIIe. YTO mpou3oinér, eciam o0 3TOM 0OCTOSATEIbCTBE
3a0bITH?

MPUBUATILHBLI CYYall ONPENeNsseTCs 3HAYEHUEM MHAEKCA, MPEBOCXOIAIIUM
CepeNHYy IJIUHBI TEKCTa. ECTECTBEHHO MOJIOKUTH, UTO B ATOM CIIy4yae TEKCT
HUKAaKOMY U3MEHEHUIO MOJBEPraThCsl HE NOJKEH (HO TOJBKO B CIyyae, €Clu
IPOU3BOAUTCS oOpallieHrne 0e3 MPUBJIEUYECHUS TONOJHUTENbHBIX BEJIMYUH). A
€CJIM 3TO HE TaK?

0exomMno3uyus. onpeensieTcss HeoOX0UMOCTbIO 0OMEHA 3HAYEHUSIMU HOBOM
napbl paBHOYJAJIEHHBIX JIEMEHTOB TEKCTA.

3agada 21
CocTaBUTh peKypCHUBHBIA anropuTM NOCTPOEHUA NUTEPHON BENWYKUHBI,

I SanUCcaHHbIA TEMMW e CUMMBONamMK, MTO U AaHHaA, HO B oBGpaTHOM NopAgkKe.

anr nuT oSpaweHne(apr uen nos, NAT TEKCT)

nos = div(onuH(TekeT), 2) /* Ykasartens - 3a cepenuHoi */  mod{anuH(TekcT), 2) <=0
=)

a3Had ‘= TekcT[div(anuH(TekcT), 2) + 1]

3Ha4 =

3HaJ = TekcT[anuH(TeKeT) - noa + 1] + obpawenne(noa + 1, TekcT[nos]) + TekcT[no3]

Puc. 8. 35 Pexypcuenas sepcus peanuzayuu obpaweHuss CmpoKogoul 8eIuyunbl

94



Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

anr nuT obpaweHneapr Wen noz, NUT TeKCT)

Hau
ecnu(noz = div{anuH(Tewct), 2} /= Vkazareds - 23 cepaguHoil %)
TO
ecnu{mod({anuH{Terct), 2} <= 0)
TO
2Hau := Tekcr[div{gnuH({Tekct), 2} + 1]
HHAYe
2Hay = "™
BCE
HHaYe
3HaY .= TekcT[annH(TekcT) - no3 + 1] + obpawenre(nos + 1, Tekcr[noz]) + Tekcr[noz]
Beel
KOH
O| 3apava 21.1

| CocTaBUTh peKYPCHUBHBIA anropuTM NOCTPOEHUA NMUTEPHON BENMWYMHDBI,
| sanucaHHBIR TEMM XMe CUMBONaMM, YTO W AaHHaA, Ho B oGpaTHOM nopAOkKe,
| He npuenekas gpyrux ctpokoBbix BenuyuH (KYMWUP, Delphi)

anr nut camooGpalLeHue(apr Len nos, apr pes NUT TeKCT)

noz <= div(anuH(TekcT), 2) /* YkasaTens He Aowen Ao cepeduHbl *f
O - =)
cuMm bykea bBykea = TEKCT[ONWH(TEKCT) - no3 +1]
TeKcT[ANMH(TEKCT) - no3 +1] ‘= TekcT[No3]
TekcT[noz] ;= bykea
camoofpalueHne(nos + 1, TeKcT)

Puc. 8. 36 Pexypcuenoe obpawenue cmpokogoii geauyunsl Oe3 npugiedeHusi OONOIHUMENbHOU NepeMeHHOl
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

K ocnasnenuio K C]Z@()VFOIMeMV napaepad)y Knpedbl()womejw napaepaqby

§9. O CTPYKTYPHOCTH B ITIPOTPAMMHPOBAHUH

9.1 Coseputencmeosanue memoooe npozpammuposanus:

'\
TexnoJsiorus
2 ran
IPOTPAMMHPOBAHHUS
> Hancrpoiika
A3bIK
1 sran
IIPOrPAMMHPOBAHHUS
J
59BM bazuc

Puc. 9. 1 Hepapxus cpedcme onucanusn anrcopummos o IBM

9.2 Haub6onee nonynapHnule mexuoaozuu

® CTPYKTypHasi TEXHOJIOTHS;

® MOayJIbHAS TEXHOJIOTHS,

® HUCXOJAMIAs TEXHOJIOTHS WM TEXHOJOTHS TPOTPAMMHPOBAHHS «CBEPXY
BHU3Y;

® BOCXOJIIAs TEXHOJOTHS WM TEXHOJOTUS TPOTrPAMMHUPOBAHUS «CHU3Y
BBEPXY;

e R-texHosoru (oreuectBeHHas pazpadorka MK AH YCCP);

¢ 00BEKTHO-OPUECHTHPOBAHHAS TEXHOJIOTHSI.

Qowaa ocobennHocmy — 3T0 CMPYKMYPHOCHb.

O CTPYKTYPHOCTb B NporpaMMHMpoBaHun

O |
McnonsaoBadne arnrnapara OCHOBHBIX M BCNOMOrarelbHbIX alnrmpuTMOB -

CTPYKTYPU3ALIMA NpOorpamMmbl

Mcnonb3oBaHve cUCTeMbl KOMaHl (ONnepaTopoB) A3blka, KoTopkle
Mo CBOEMY CUHTAKCUCY TOME CTPYKTYPHBI -
CTPYKTYPU3aLIMA M300pasuTenkHLIX CpeicTB NporpaMMUpoBaHns

Mcnonb3oBaHuA BCTPOEHHLIX B A3bIK CTPYKTYPUPOBaHHBIX A@HHLIX 1
BO3MOMKHOCTW NOCTPOSHWA, CTPYKTYPUPOBAHHLIX [laHHLIX NOMb30BaTENA -
CTPYKTYPH3ALIMA JaHHBIX

Puc. 9. 2 Knaccuguxayus nonamusi « CmpyKmypHoCcmb»

24
O3HAaKOMHTBCS C WILTIOCTpUpYOIMHU P-cxemamu nanHoro naparpada moxxsHo B jokymenre 05 <Jlok. 05>
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

® Ha CMEHY HPOSPAMMUPOBAHUIO 8 MAWUHHBIX KOMAHOAX (KoOax) TPUILIO
MPOrPAaMMHUPOBAHUE HA  SA3bIKAX  BbICOKO20  VPOBHs, Kak  Ooiee
MPOU3BOIMTENILHOE B CMBICIIC HANUCaHUS KOJa M HaJ&XHOE — B CMBICIIE
KauecTBa MPOrpaMM.

e Pe3ynpTaT: ympaBisIONME CTPYKTYphl (Omeparopbl, KOMaH[bI) S3bIKOB
BBICOKOTO YpPOBHS CTPOTO OIpPEJCICHHBIM 00pa3oM  OTOOpakaroTcs,
MPOCHUPYIOTCSA  TPAHCISITOPAMU WM MHTEPIpPETaTOpaMy  s3bIKa  Ha
CTPYKTYPY MAaIlTHHHBIX KOMaH]I.

® CcmpyKmypbl OaHHBIX OTOOPAKAIOTCS HA CMPYKMYpPY ONEpamueHoOU Namsamu
(O3Y) komrbroTepa (MMaMsTh KOMITBIOTEPA OUCKPEMHAQ).

* PaccMOTpHUM BOIIPOC O TOM, KaKMM 00pa3oM JIaHHbBIE XpaHsATcs B camoit OBM,
T.€. PACCMOTPUM CTPYKTYpPbI IIPEJACTABICHHS JaHHBIX B maMatu DBM.

9.3 Cmpykmypa npeocmageieHus OAHHBIX COCHIOUM U3 O08YX
yacmei:

® CMpYKmMypsl XpaHenusl 3HaueHuss 00beKTa 1
® 0a308vIx aneopummos, peanuzyiowux 6asoevie onepayuu HaA STUMHU
3HAYECHUSAMU.

= Takum oOpa3zom:

lIpeocmaenenue oannvix= Cmpykmypa xparenus ~+
Peanuzayus 6azoevix onepayuii

o Cmpykmypa XpaneHusi — 3mo cnocob pazmeweHus, KOOUpoS8aHus 3Ha4eHuu
danHoeo muna B amsitTd DBM.

e Bcda namsate OBM genutcs Ha ABE KaTETOPUU: 8HYMPEHHION U 6HEUHIOI.

e Buympennss unu onepatuBHas namath (OIl) npenHasHaueHa 1151 XpaHEHUs
MPOTrpaMM U TAHHBIX BO BPEMSI BEIYMCIICHUM.

® Buewnss namams (AUCKU, JIGHTHI) CIYXKUT JJIs1 TOJATOBPEMEHHOTO XpaHEHUS
uHbopMaIuu.

e OIl cocrouT u3 MHOXECTBAa €AWHHUI, HUMermuX aapeca; win OII
NpeACTaBIsAeT CcOo0OM JIMHEHHYI0 TMOCIe0BAaTeIbHOCTh MUHHUMAJIBHBIX
aZpeCcyeMbIX UHUII.

0 1 2 3 4 5 6 7 8 9 ... maxN

Puc. 9. 3 Cmpyxmypa onepamusnot namsimu IBM

e B COBpEeMEHHBIX KOMNbBIOTEPAX TAKUMM E€IUHHUIAMM SIBIIIOTCS Oaiimul,
cocrosimue U3 8§ Oumos: Kaxaplii OUT MOXKET IPUHUMATH J1Ba 3HadeHus: 0 u
1, T.e. B OaiiTe MOXKET coliepKaThecs 256 pa3IMuHbIX 3HAYCHH.
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

e [lo adpecy MOXHO OOpaTUTHCS U K 08YM NOCN€008AMENbHO PACHOJIOHCEHHBIM

oatimam — MawWUHHOMY C108)Y WIH MPOCTO CJIOBY, U K 08olHOMY ciogy. B
KaueCTBe MUHUMAJIBLHO aIpeCyeMOil eMHUIIBI CTall BEIOMPATh TaKO 00beM
naMaTd, B KOTOPOM MOKHO pPa3MECTUTh OJUH CHMBOJI MAalIUHHOTO
andasura: s nepcoHanbHbIX IBM (II3BM) aT0 1 ecThb baiim.

o Kaowcoas eounuya OIl umeem ceoul adpec, T.€. TIOPSIKOBBIM HOMED;

HyMEpALHs aIpeCOB HAUMHAETCS C HYJIS.

9.4 Pacnpeoenenue namamu

JIwoaa npozpamma cywiecmeyem 6 08yx 6apuanmax.

KaK mMeKCm Ha HeKOMOPOM 5A3blKe NPOCPAMMUPOBAHUS T

KaK 10C1e008amenbHOCb MAUUHHBIX KOMAHO.

C nHayasioM palbOTHI MpOrpaMMbl, T.€. C HAYaJIOM €€ 3arpy3kd B TaMsTh
KOMITBIOTEPA, KXl €€ OO0BEKT (KOHCTaHTa, IEpeMEHHasi, SJIEMEHT
CTPYKTYPBI U T.JI.) CBA3BIBAETCSI C HEKOTOPHIM 00BEKTOM caMoii DBM.

o OOBEKT uMeeT COOCTBEHHOE HUMs, KOTOpPO€ OOBIYHO HAa3bIBAIOT
ykazareneM (azpecom). OTa CBSI3b yCTaHaBIMBAETCI B MOMEHT
co3faHusi 00bEeKTa, T.6. B MOMEHT Hayajga €ro CylleCTBOBaHHUS. DTOT
MIPOLIECC HA3BIBAETCS pacnpedeieHuem namsamu.

0 B BBICOKOYpPOBHEBBIX S3bIKaX IPOTPAMMHMPOBAHUS CO  CTPOTOM
TUNHA3ALUEN ITOT XKE MPOLECC HOCUT HA3BAHUE ONUCAHUS NEePEMEHHDBIX.

B coBpemMeHHOW TEPMHHONOTHH O/1 XpPAHEHUs 3HAYEHUll NPOCIbIX
nepemMeHHbIX WCIOJNB3YIOTCS Oatimsl, closa U 06ounbie ciosa. C Kakoil 1o
00BEMY stueiikol mamatu (0alTOM, CIIOBOM WJIM JBOWHBIM CIIOBOM) OyIeT
CBsI3aHA MIEPEMEHHAsl, 3aBUCUT OT Muna nepemeHHou.

CBs13b «nepemennas — aopecy MOXHO MPOWLTIOCTPUPOBATH TaK:

i uma WMt nepeMeHHOM

3nauenue ﬁ

Aopec (ykazamenn)

Puc. 9. 4 Unniocmpayus ceazu «npocmas nepemennas — aopecy

O OnucaHne CTPYKTYPHON CBA3K
"npocTanA nepemeHHan - agpec”

TN MMA

WMA <=> agpec
O 0
3HaqveHne

Puc. 9.5 Unntocmpayus cesasu «npocmas nepemenHas — aopecy
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

* JIpu oTOOpakKeHMH HA MAIIMHHYIO MaMATh CTAHJAPTHBHIX (IIPEIOCTABIISIEMbIX
CaMUM SI3bIKOM IPOTPAMMHUPOBAHUS) CTPYKTYPHBIX JAHHBIX IMPOUCXOIAUT
HECKOJIBKO MHasl KapTUHA.

Tun 1a6_ums[0 : n]

3nauenue | 3nauenue | 3nauenue | 3navenue 3uauenue

numsi[0] ums[1] umsi[2] numsi[3] nms]...] ums[n]

WM nepemenHON

1t

Aopec (ykazamenv) na snemenm ums[0], m.x. 6ce anemenmol 0ounarxosozo pasmepa,
a y4acmox namamu Heoeaum

Puc. 9. 6 Unnriocmpayus céa3u «TuHelHbvlll Maccue — aopecy

O OnucaHne CTPYKTYPHOW CEBA3U
"nepemeHHas NUHeNHbIA Maccus - agpec”

Tun Tad[0 : n] nmnA

uMA <=> agpec anemedTal0]

3HadeHue 3nemenTa [0]
umA[1]

3HadeHue 3nemeHTa [1]
umA[2]

3HadeHue 3nemeHTa [2]

umA[n]

3HadeHue 3nemeHTa [n]

Puc. 9. 7 Unnmiocmpayus cesa3u «1uHetnblii Maccus — aopecy

= Jis IpsSAMOYTOJIBHBIX TaOJMYHBIX BEJIMUMH Pa3MEIICHUE DJIEMEHTOB, OIATh XKe,
B HEJICJIMMOM YYacCTKe MaMSTH, POU3BOAUTCS CIAEAYIOITUM 00pa3oM:

Tun 1aé uma[0:n,1:m]

3nauenue | 3nauenue - 3nauenue | 3nauenue | 3navenue - 3nauenue | 3nauenue S 3nauenue

ums[0,0] ums[0,1] nms[...] numst[0,m] ums[1,0] ums[1,1] nmsi[...] umsa[1,m] ums:[n,0] uwms[...] ums[n,m]

Wwms nepeMeHHON

1T

Aopec (vkazamenv) na snemenm ums[0, 0], m.x. 6ce snemenmol 00uHaK08020 pasmepa,
a y4acmox namamu Heoeaum, d1eMeHmbl MACCUBA PASMEWAIOMCI «NO CPOKAM»

Puc. 9. 8 Unniocmpayus céazu «npamoy2oibHblll Maccus — aopecy
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

OOnucaHne CTPYKTYPHOM CBA3K
"nepemMmeHHan NPAMOYTONbHbLIA MaccuB - agpec”

TUn TaB[0 : n, 0 : m] umA

nmA <==> agpec anemedTal0,0]

3HadeHue anemeHTa [0,0]
umA[0, 1]

-
3HadeHue anemeHTa [0,1]
nmA[0,2]

-
3HadeHue anemeHTa [0,2]

-
nmA[0,m]

-
3HadeHue anemeHTa [0,m]
nmA[1,0]

-
3HadeHue anemeHTa [1,0]
nmA[1,1]

-
3HadeHue anemeHTa [1,1]

-
umA[1,m]

-
3HadeHue 3nemeHTa [1,m]
umA[n, 0]

-
3HadyeHue 3nemenTa [n,0]
umA[n, 1]

-
3HadeHue 3nemeHTa [n,1]

-
umA[n,m]

L

3HadeHue 3nemeHTa [n,m]

Puc. 9. 9 Unniocmpayus ceazu «npamoy2oibHblil Maccus — aopecy

* Ha wmawunnom yposne oOpallleHHE K DJIE€MEHTaM TaOJIMYHOW BETUYUHBI
HPOMCXOUT 3a CUET yKa3aHHWs UMCHH 3TOW BEJIMYMHBI U MHICKca (Wi Habopa
WHJICKCOB) U pean3yeTCsl TaK:
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

O Cxema obpalleHWA K 3neMeHTyY NMHEeNHOro Maccuea Ha

MaWKWHHOM YPOEBHE

OnucaHue
Tun Tab[0 : n] umA

OOpaweHne
nms[i]

O0==i<=n

=)

umA[D - n
C agpecom:

agpec(anemeHTa i) = agpec(uma) + i*gnuHa(Tin)

OBpalleHue K y4acTKy NamAaTH, OTBeJeHHOMY Nod MacCHB

leHepauma cucTemHoro cooblleHna ob owmbre

Puc. 9. 10 Aneopumm uzeneuenus 3Hauerus s1eMeHma JUHEUHO20 MACCUBA

= Jlnsg nuHEHHOM TaONuIbl TOHSATUE NPUBEOEHHO020 UHOEKCA COBIANIAET C
MOHSATUEM HWHJEKCA, MO3TOMY AJTOPUTM H3BJICYEHHUS] 3HAYEHUS €r0 3JIEMEHTA

OyJeT NpOCThIM:

QOCxema obpalleHnn K anemMeHTy NPAMOYTrofbHOro MaccuBa Ha

MaWKWHHOM YPOEBHE

OnucaHue
Tin Tabf0 : n, 0 : m] umA

OOpaweHne
umsli, j]

O<=i<=n 0<=)<=m

Q >

umA[0 - n, 0 - m]
C a/lpecom:

OBpallgHue K ydacTKy NaMATU, OTBEeHHOMY NoJl MacCcuB

agpec(anemenTa i, ) = agpec(uma) + (I*n + )*gnunalTin)

leHepauWa cucTeMHoro cooblleHnAa ob ownbke

leHepauWa cucTeMHoro cooblleHnAa ob ownbke

Puc. 9. 11 AJZZOle’I’lM U3Bl1e4eruUsl 3HAYEeHUS dJIeEMERMA NPAMOY201bHO20 MaAcCCcusd

» Jng ciydas ke NEpPEeMEHHBIX 3anUCHO20 muna OTOOpaKEHUE KOMIIOHEHT
3HA4YeHUsT Ha (QparMeHThl MAIIMHHONW TaMsITH TPOU3BOJIUTCS IO CXEME,
CXOJIHOM C YCTAHOBJICHHMEM COOTBETCTBHUS JJIsl TUHEUHBIX TAOTUYHBIX BEJIMUMH:
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

uMs . 3aNUCh
nonel . Tanl,
noze2 . TMIZ,

nonek : Tunk
KII 3aIIUCH

Tl THIZ Ve Tunk

3nauenue | 3navenue | 3navenue | 3nauenue

nonel none2 . nonek

Wwms nepemennoit.noneT

1t

Aopec (yrazamenv) na snemenm ums.norel, m.x. pazmep 1eMeHma 3anucu
onpeoensaemcs pasmepom muna nojisi, Ho y4acmox Namamu Heoeium

Puc. 9. 12 Unnrocmpayusa ceazu «nose 3anucu — aopecy

O OnucaHue CTPYKTYPHON CBA3K
"nepemeHHas TMNa sanucek - agpec”
MMA : 3an1cb
none1 : Tun1;
none2 : Tun2;
nonek : Tunk;
KL 3anucu

uMA.None = none1

=0
3HaveHWe 3nemeHTa nons 1

WMA.None = none?

-
3HavyeHWe 3NemeHTa nons 2

uMmA.none = nonek

|
3Hadenne anemeHTa nongd k

Puc. 9. 13 Unnrocmpayus ceszu «nose 3anucu — aopecy
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Pa3zges 1 OCHOBBI aJIrOpUTMU3ALMMA

9.5 Cnocoobt pacnpeoenenus namamu

O 0OcHoBHBbIe cnocobbl pacnpegeneHAa NamaTH

O =]
CTaTuyeckoe pacnpeeneHue

NPOMCXOMT A0 Ha4yana paboTel NporpaMMel U
CBA3LIBAET MMA 00LEKTa NPorpaMMbl CO 3HAYEHUEM.

Bpema cyuecTBOBaHWe: BCe Bpemsa paboTk! Nporpamml

ABTOMaTHYECKOE, UM BHYTDEHHEE

WKW €CTEKOBOEY pacnpeaeneHne

NpouCXoaUT BO BPEMA BLIZ0BA BCMOMOraTenbHON
nognporpaMmel, B KOTOpPOR 0Do3HayeHne obkekTa
OMUCAHO KaK «BHYTPEHHEEY

Bpemsa cyllecTBoBaHWA: TONMLKO B NEpPUO/] BbIBONTHEHUS
CBOEIi NoanporpamMmbl

OuHamuyeckoe pacnpeneneHve

NPOWCXOOMT NYTEM BLINOMHEHWA cneuMansHOro onepaTopa,
KOTOpPLIA OTBOOWT NamATE OnA obbekTa

BO BpemA paboTel NporpamMmel

BpemaA cylecTBOBAHWA:
1. nubo go epemeHn cpabaTteiBaHnA gectpykTopa (Delphi)
2. nubo 0o momeHTa cpabaTeiBadna "Choplimka mycopa”
(C#)

Puc. 9. 14 Momenmui 8binonnenus 0CHOBHbIX CHOCOD08 pacnpedeneHus Namsamu

OOBIYHO BCS MaMsATh, OTBEACHHAS IS MPOTPAMMBI, COCTOUT M3 CIICTYIOIIUX
YacTeu:

O 0BnacTU NaMATH, OTBOOVMMbIE ONepaunMoOHHON
CUMCTEMONM Nog nporpammy

O =]
OfnacTk MalLUWHHOM KoOa nporpamMmmel
-
Ctatndeckan obnacTe (Nog cTaTUYecKne NepemMeHHbIe)
-

CTek-nAMATL (Nof, NokarnbHele NnepemMeHHbIe Noanporpamm)

Xun-namAte (heap, kyya) (Nog aMHaMmudeckme 00 bLeKThI)

Puc. 9. 15 IIpoepammnuvie ooracmu namamu

o Vkazamenu (UMeHa) cmamuueckux 00vbekmog (BBUIY WX TIOCTOSHCTBA)
BCTPAUBAOTCS TPAHCISITOPOM MPSMO B MAIlIMHHBIE KOMAH/IBI.

e VKazaTenu cmexkogvix N OUHAMUYecKux o0beKkmog SIBISIOTCS 3HAYEHUSIMU
COOTBETCTBYIOIIMX IIEPEMEHHBIX THIIA «YKa3aTelb», U B 3TUX CIy4asx HX
0003HaYEeHHS CBSI3BIBACTCS C YKa3aTeNIIMU HE HANPSIMYIO, KaK Y CTAaTHYECKUX
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Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

00BEKTOB, a KOCBEHHO — C yKa3aTelIMH Ha TIEPEMEHHYIO THIIA «YKa3aTelby,
3HAYEHHE KOTOPOH YK€ ABIISIETCS YKa3aTeJIeM Ha caM OOBEKT.

O lMporpamma B UCXOOHBIX Kogax
(cTaTMYecKWe NnepeMeHHbIg)

THN
) m—
MmA

Kommnumsitop

OlMporpamma B MaWMHHBIX KOJax

NnNamMAaTe
O—0

Anpec

Puc. 9. 16 Bcmpausanue adpecos cmamuieckux eiudun

OlMporpamma B UCXOOHBIX Koaax
(nNokanbHble NEpPeMEHHbIE,
CTEK-0DBEKThI )

TN

B nporecce
padoThI
HPOTrPaMMBbI

Cx

Nma - aHavweHne = nycToi agpec (nil, null)

O Mporpamma B MalWMHHBIX Kogax

stack-namaTk

C' L
Anpec U3 cTek-NamaTu, No KaTopomy
XPaHWTCA 3HaJeHne, PopMUpPYETCA

B MOMEHT Bbl30Ba nognporpammel

Puc. 9. 17 Bempausanue aopecos 10KaIbHbIX U CMeK-NepeMeHHbIX

OlMporpamma B UCXOAHBIX Koaax
(AMHaMUYecKne nepemMeHHbIE)

yKazareneHbliA TUN
. D
ma - 3HaveHre = nycTtor agpec (nil, null)

OlMporpamma B MalWlMHHBIX Kogax

heap-namaTe

O 0
Anpec - 3HadeHWe = afpec obnacTi Kydn,
hopmMMpyeMbIii N0 X040y PeLUeHnA 3a0aqi.

Mo 3ToMy afpecy XpaHWTCA 3HaJdeHue

Puc. 9. 18 Bcmpausanue adpecos OuHamuyeckux (CCbliOUHbLX) NnepemMeHHbIX

» ['paduyueckn OCHOBHBIE MOMEHTHI (HOPMHPOBAHUS 3HAUCHUS IUHAMUYECKOTO

00BEKTAa BBITJISIAST CIEAYIOIINM 00pa3oMm:
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TUI-CCBLIAKA UMA

Adpec Adpec = il

60>

MPOrpaMMBbI
N

—

~
r e
P Obnacme ™~
Heap-namamu  \

<
[s)
[}
Q
o
o
=
Qo
Y]
=
m

Buauenue

Puc. 9. 19 Unnrocmpayus ghopmuposarus co0epiacumoco OUHAMUYEeCcK020 00beKma

9.6 Buowt pacnpedenenus namamu

O MpepctaBneHne 06 BbEKTOB NporpaMmMUpoOBaHNA
B namatu 3BM

O =]
HenpepbiBHoe npeacTaBneqne obLekToB

PaspeiBHoE npencTaBneHne 00bLEKTOB

LlenHkle (CBA3aHHLIE) CMUCKW

|
Mepapxmyeckn opraHn3oBaHHbIe CTPYKTYpPhI

Puc. 9. 20 Cnocobwt npedcmasnenus 06vekmog 6 namsmu IBM

9.6.1 Henpepvienoe npeocmaeieHue 00beKmoe 6 namamu

[Ipu HenpepbIBHOM MPEACTABICHUM ISl pa3MEILEHUS BCETO 3HAUYCHUSI 00bEKTa
OTBOJUTCSI HENpepvlHAasl NOCAe008aMeNbHOCMb 0AUMO8 — 001ACHb.

Ecnau o0bekT umeeT npocmoti mun, T0 B 007aCTH pa3MeIaeTcsl TBOUYHBINA KO
BCETO 3HAUCHMSI KaK EIWHOTO IIeJIoro (HampuMep, 4Yucia — Ielble |
BCIIIECTBCHHBIE, CUMBOJIBI, YKa3aTEeIIH ).

B cOBpeMEHHBIX KOMITBIOTEpAX JJIsi IPOCTHIX THIIOB 00JIACTH MOYKET COCTOSTH
u3 1, 2,4, 8, 16, 32 6aiiToB, ipu 3TOM Haza obaacmu (aapec ee Hadajaa) OOBIYHO
kpatHa ee manuHe. Ha puc.9.21 mokazan npumep pasmemienus oobekra B OIl,
00J1acTh 711 KOTOPOTO paBHA ABYM OaiTaM, a caM OOBEKT pa3MelleH B OaiiTax
c Homepamu 4 u 5 (6a3a paBHa 4).
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0 1 2 3 4 5 6 7 8 9

Puc. 9. 21 Cmpyxkmypa komnonenmuol npu HenpepvleHOM NpeocmagieHuy

Ecimm o0bexT umeer CTpYKTypHBIﬁ TUIl, T.C. €ro 3HA4YCHHC COCTOUT H3
KOMIIOHCHT, TOI'Ja BHYTPH obiacTu OT ee Hadaja moapsAaa BBIACIIAIOTCA
HOI[O6JI&CTI/I-HOJIH JJIA 3HAYCHUM KOMIOHEHT. WX HYMCPYIOT CJICBA HAIIPaBO,
CUnTadA, YTO HOMCP CaMOTO JICBOI'O I10JIAA paBCH HYJIIO.

B o6mem cnyudae TpeOyeTcsi 3HaTh CJIEAYIONIME BEIUYUHBI, COBOKYIHOCTbH
KOTOPBIX MOYKHO Ha3BaTh MaCOPTOM 00JIACTH:

® 0Oasza obracmu a, T.€. aJipec ee NepBoro OanTa;

e JIMHEI IToyiek obnactu Lo, Ly, ...;

®  YuCjl0 TIOJEH.

Haudano i-ro mojisi B 00J1aCTH OOBIYHO XapaKTEPU3YETCs He aopecom 6 obujell
namamu (aOCONIOTHBIM  aJIpECOM), a OMHOCUMENbHbIM —AOpecoM, WU
CMEIIIeHUeM, S; = @; — a, e a; — abCOMIOTHBIN aapec MoJs, a @ — baza obaacmu.
CwMeIeHrne BEIYUCIISIETCS TI0 JUTHHAM TT0JIEH CIISTYIONTIM 00pa3oM:

So = ay, Si=Lo+L;+...+ L.

YacTHBIM ciydaeM 00JIACTH C TIOJSIMU SIBIIICTCSI 8eKMOp (MUHEUHbI MACCUS,
mabauya), B KOTOPOM BCE TMOJS UMEIOT OJHY U Ty ke juHy L. [{ns Bextopa
CMEIIIEHHUE I-T0 MOJIsI eCTh

S =(i—1)* L.

9.6.2 Pa3spuvienoe npedcmasieHue 00beKmoe 6 namamu

[pu paspwvienom (ccvirounom, cnuckogom, ces3anHOM) TPEACTABICHUU IS
KKIOW 4YacTH CTPYKTYPHOIO 3HaueHUs (KOMIIOHEHTBhI) OTBOJMUTCS CBOS
00J1aCcTh, U 3TU 00JIACTH MOTYT 3aHMMAaTh MTPOU3BOJIbHBIE MecTa B MaMsATH. OHuU
HA3BIBAIOTCS JIEMEHTAMHU U MPEJICTABIISIIOT cO00# 00s1acTu, 1o KpaHel mepe, ¢
IByMS MOJsIMU (puc. 9.22), mpyudeM B OJJHOM MJIM HECKOJIbKUX MOJISIX XPAHSITCS
yKa3aTeJIu Ha IPYTUe SJIEMEHTBHI.

y3el . 3alUCh
cooeparcumoe . THI,

adpecrnaalacmo
KII 3aNMACH
THI ccoiikaHaYszen
3navenue Aopec(-a)

codepacumoe  aopecranacmo

Puc. 9. 22 Cmpyxmypa komnonenmul npu paspuleHOM NPeOCmasieHuU
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O PaspblBHOE NpeacTaBneHne o0 beKToB
(onucaHne CTPYKTYpbI y3na)
ysen
g
TN Codep¥uMoe

AnpecHaa YacTk

Puc. 9. 23 Obwasn cmpykmypa y3na

9.6.2 Cnucounoe npeocmaenenue 00veKmos 6 namamu

* [lemHble CHOUCKU TPEACTABISIOT COOOU paspvigHo Ui UX KOMHOHEHM
npeocmaeieHnylo  Cmpykmypy, B KOTOPOW KaXIblii 3JeMeHT (Kpome
MH()OPMAILMOHHBIX) UMEET 0OHO WM 06a TOJIS C yKa3aTeJeM.

* B mpakThke TPOrpaMMHUPOBAHMS HMCIOJB3YIOTCS CIHEAYIOIIME BHbI LEMHBIX
CIIUCKOB: JIUHElHble U YUKIUYecKue, 0OHO- U 08YHANPAGIeHHble.
e B JIMHENHBIX CHOMCKAX BCE 3JIEMEHTHI JINHEMHO YIIOPSAAOYEHBI 3a CYET CBOEU
opraHuzanuu (0COOEHHOCTEH TOCTPOCHHUS).

Ykazamens E> Aodpec $ Aodpec $ Aodpec j> ED Ilycmo

Puc. 9. 24 Ocobennocmu opeanuzayuu 0OHOHANPABIEHHO20 CRUCKA

O AgpecHas Yactb
(ogHO HanpaBNeHHOro cNnUcKa)

O——————0
y3en @Anpec
Puc. 9. 25 Cmpoenue adpecroii yacmu 0OHOHANPABIEHHO20 CRUCKA
Of* CTpykTypa 0QHO HanpaBneHHoro cnucka */

opgHoHanpasneHHBIMCNUCOK
y3en (@Ha4ano

/1 Yaen 1 [l 'Y3en 2 /l'Y3en k
Conepxumoe1 Conep#umoe2 ... | Conep#umoek
Anpec <> nycTo Anpec <= nycTo Anpec <= nycTo
e - = -
K cneqyrouemy K cneayioLemy K cneqyrouemy

-
cTOn UNK ABOCT

Puc. 9. 26 Opeanuzayus oOHoHaANpasieHHo2o0 cRUcKa
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AopecB AopecB

AodpecB j> I::> Ilycmo
AopecH Qj <: AopecH

Puc. 9. 27 Ocobennocmu opeanuzayuu 08yHanpasieHH020 CHUCKA

YxazamenvBnepeo |:> YkazamenvHazao

AP <z
AL <~

Ilycmo AopecH

O AppecHan Yactb
(ABy HanpaBNeHHOro crUcKa)

ysen @AnpecBnepeq

yaen @AgpecHasan
Puc. 9. 28 Cmpoenue adpecnoii uacmu 08yHanpagieHHoO20 CRUCKA
O CTpyKTypa OBY HanpaBneHHOro cnucka */

AByHanpaBneHHbINCNUCOK
y3en @Hauvano, {@KoHely

/l Yaen 1
Conep#umoe1
@AnpecBnepen <> nycTto @AapecHasag <> nycTo
L L
K cneqyrowemy K npeasiayuemy
-
cTon Unn AeocT
/l Yaen 2
Conep#umoe2
@AnpecBnepen <> nycTto @AapecHasag <> nycTo
L L
K cnegyroLemy K npeasiayliemMy
/I Yaen k
Conepxumoek
@AnpecBnepen <> nycTto @AapecHasag <> nycTo
-
K cnegyroLemy K npeasiayliemMy

cTOM WNK ABOCT

Puc. 9. 29 Opeanuzayus 08ynanpasienno2o cnucka

o [luknuyeckuii CHOHUCOK OTIMYACTCA OT JMHEHHOTO TEM, 4YTO IOCJCIHUM
3JIEMEHT COJICPYKUT HE MyCTOol ykazarenb nycmo (Nil), a ykazarenp Ha TOJOBY
CIIUCKA: TIPH ATOM TOJIOBHBIM (YCJIIOBHO TEPBBIM) 3JIEMEHTOM MOXET OBIThH
JFO0O0M DJIEMEHT.
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‘

Vkazamens I:& Aopec $ Aopec $ Aodpec j> E& Aopec

Puc. 9. 30 Ocobennocmu opeanuzayuu 0OHOHANPABIEHHO20 YUKTUYECKO20 CNUCKA

O CTpyKTypa OgHO HanpaBNeHHOro CAUCKa
uMKnuyeckoro */

ogHoHanpasneHHbIMUnknnyeckMnCnucok
y3en @Havano

/I 'Y3en 1 / Yaen 2 I Y3en k
C I ! o
Conepxummoe Conepxumoe?2 ... | Conepxumoek
Anpec <= nycTto Anpec <= nycTto Anpec <= nycTo
. - —a® -
K crieayouiemy K crieayouiemy K CriefyoLuemy
-
K yany 1

Puc. 9. 31 Opeanuzayus 00HOHANPABIEHHO20 YUKTUYECKO20 CRUCKA

O/ CTpykTypa ABY HanpaBneHHOMo CiMCcKa
uMKnu4Yeckoro®/

AsyHanpasneHHBIHCNHMCOK
y3en @Havano, {@KoHely

/I 'Y3en 1
Conepxummoe
@AnpecBnepen <> nycto  @AnpecHasan <> nycTo
L -
K cnegyrowemy K npeaslaywemy
-
K vany K
/ 'Yaen 2
Conepxumoe?2
@AnpecBnepen <> nycto  @AnpecHasan <> nycTo
- -
K cneayouemy K npeablaylemy
Ycnoseue
L
OeRicTeuA
I 'Y3en k
Conepxumoek
@AnpecBnepen <> nycto  @AnpecHasan <> nycTo
-
K cneayouemy K npeablaylemy
K yany 1

Puc. 9. 32 Opeanuzayus 08yHanpasienHo20 Yukauiecko2o CRUCKA
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9.6.3 Hepapxuuecku opzanu3zosanHtuvle 00beKmbl

e Uepapxuuecku OpraHu30BaHHbIE OOBEKTHI MPEACTABISAIOT COO0I paspuléHo UL UX KOMHOHEHm
npeoCmasieHHylo Cmpykmypy, B KOTOPOH KaXIbli 2IeMEHT (KpoMe MH(POPMAIIMOHHBIX) UMEET
HE MEHEee 08X TOJIeH ¢ yKa3aTelsIMU.

e Takue CTpYKTYpBHI €1l1e Ha3bIBAOT CIOHCHO OP2AHU08AHHBIMU.

e B mpakTtHke mporpaMMUpPOBaHUS HUCIOJB3YIOTCS CIEIYIOIINE BHJIBI CIIOKHO OPTaHM30BAHHBIX
CTPYKTYP — OuHapHvle 0epesbsi, 0epesbs 0oue2o uda v epaghul.

O BuHapHoe gepeBo

i1 2 4 /18

3 116 12 s /110 /19

"y 114 113 1

>0

/115

Puc. 9. 33 P-cxema cea3u y3108 noiHo2o ounaprnozo oepesa 2nyounotl 3

(1)
W

Puc. 9. 34 Cxema céa3u y3106 noanozo bunaprnozo oepeea enyounoul 3

9.6.4 Cmpykmypa eneuineii namamu

» (QOcHOBHas CTPYKTypa JaHHBIX, C KOTOPOM 4Yalle BCEr0 MPUXOIUTCS
BCTPEUaThCS B XOAE PCIICHHS MPaKTHUYECKMX 3amad (WIH cmpykmypa
npeocmasnenus snewnel namsmu IBM) — sto ¢aiin.

*  @qiin TO UIMEHOBAaHHAs 00JIACTh TAHHBIX HAa BHEIIHEM HOCUTENE HH(POPMAIIUH.

= (Crporoe omnpeaesneHue: gatii — 3mo Habop 102UYECKU CEAZAHHBIX MeHCOy cOOO0U
UHDOPMAYUOHHBIX 00BEKMOB, CO30AHHBLU OJIsl peuleHus ONPedeleHHOl 3a0a4u.
UtoObI TOMUEPKHYTH (HU3NYECKYIO (2 HE JOTUYECKYI0) MHTEPIPETAINIO dTOTO
MOHSTHS, HHOT[a BMECTO CJIOBa «(ai» rOBOPSIT «HAOOP JTaHHBIXY.
e OObryHBIC omeparuu ¢ (aiaamu — dobagneHue, yoaieHue N OOHOBIEHUE
KOMITIOHEHT, a TaK)Ke n0020moeKka k omkpsimuto Gaina u ero saxpoimiue.

» Hawubonee npocrtoit Tun ¢aiisioB — 310 (ailsl ¢ nocredosamenbHbiM 0OCHYNOM:
B KaXIbIi MOMEHT JOCTYyNHA JHUIIb OJHAa KOMIIOHEHTa MOCJEIOBATEIbHOCTH,
KOTOpasi ONPEAEIISIETCS TEKYILIEH MMO3UIMEN MEXaHU3Ma TOCTyIa.
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Tekymas mno3unus (ykazaTelb Ha KOMIIOHEHTY (aiijia) MOMXKET MEHSThCS,
ompeensis MO0 CICAYIONIYI0 KOMIOHEHTY, JIMOO TIEPBYI0 KOMIIOHEHTY BCEU
MOCJIeIOBAaTEILHOCTH (BCeTo (aiina).

Takum oOpazom, daiin neauTcs Ha JBE YacTH C MOMOUIBIO yKa3aTens: Ha
NPOCMOMPEHHYI0 Yacmb Gaiina U He pacCMOMPEHHYI0 4acmeb Qaiina.

OU3NYeCKUMH HOCHTENSIMU HH(popMammu s QailyioB SIBISIOTCS  JTUCKH,
MarHUTHBIC JICHTHI, QUICIIKH ¥ APYTH€ MAarHUTHBICE W ONTHYECKHUE HOCHTEIH
uHpopMmarmu. Ha Hux (aiimer  XpaHATCI C  OCOOBIMH  ITOMETKaMH,
0003HAYAIMMHY Ha3BaHWE (Qaiiia 1 METKy €ro HaJajia, a TakKe METKy KOHIIa
¢aiina. bnarogaps X HalIM4UIO, ONIEPALUSIMU
e Havaio mpocmotpa (Tmma Reset) ykaszarenb (aiina ycTaHaBiIMBaeTCS Ha
METKY Hayaia (repej nepBoi KOMIOHEHTOH (aiisia);
e ompenencHus KoHma Qaita (tuna EOF) ompenensieTcss BO3MOXKHOCTB
IPOYTEHUS OUYEPETHON KOMIIOHEHTHI (haiiia.

9.7 Cmpykmypa oannvix OOI1

[Tonyyaemass ¢ HMCHOJIB30BAaHUEM NPHUHIMIIOB OOBEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMUpPOBaHUs MH(GOPMAIIMOHHAST MOJIENb PEATbHOCTU MPEACTABISIET
coboii

Mooenu oannwvix + Mooenu cesazeil

[TomoOHass KOHCTPYKIIMS HOCHT Ha3BaHUE cmpykmypul OanHblx Wi (B
COBpEMEHHOI TepMuHOJoTUN) Abcmpaxmuvie Tunwvr Jannvix (AT]), nim (B
TEPMHHAX OOBEKTHO-OPHEHTHPOBAHHOTO MPOrPAMMHUPOBAHUA) 0OBEKMHbIEC
munwl (K1accet).

[Tozxe B HacTosIIEM Kypce OyayT BBEACHBI TOCTPOEHHBIE aBTOPOM M ITUPOKO
UCIIOJIb3YEMbIE B IPAKTUKE TPOTPAMMUPOBAHUS CTPYKTYPhI TaHHBIX Ui AT/] n
UX peaNM3aliid  Pa3IMYHBIMU  CIOCO0AaMM,  YYWTHIBAIOIIMMU  Pa3HBIC
BO3MOKHOCTH Pa3HbIX SI3bIKOB IIPOIPAMMUPOBAHUS.

OcHoBy Haubosee MOMYJISIPHBIX U OTBEYAIOIIMX COBPEMEHHBIM TPeOOBaHUIM
0a30BbIX KYpCOB NMPOTrPAMMHPOBAHUSI COCTABIISIIOT TaKHE MOHSATHS, KaK
® IMIOHATHE Kracca WIM 0O0beKmHO20 Mmunda, WIN B IIKOJBHOW pYyCCKON
TEPMUHOJIOTHH UCHOSIHUNEIIA,
® TIOHSTHE O HUCXOJAIIEH pa3paboTKe anropuTMa u
® TOHSTHE CTPYKTYpbI JaHHBIX nian AT/I.

[TosToMy manee mepexoaMM K OMHMCaHUIO CyTH kiacca (ucnonnumens) u
HUCX00sWell paspabomkiu.
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K oenasnenuro K npunooicenuio K npeowioyviowemy napazpagy

§10. OCHOBHAA 34]A49A IPOTPAMMHUPOBAHHA. [IOHATHE
HCIIOJTHUTEIA

10.1 Onpeoenenus u cocnawenusn:

Onpeodenenue. Hcnonnumeno (M) (knacc) — 5TO UeEJIOBEK, OpraHU3alus,
MEXaHUUYECKOE WM AJICKTPOHHOE YCTPOMCTBO, POOOT M T.A., YMEIOIIUMA
BBITIOJIHSATD OIPECICHHBIN HAOOp JESHCTBUI B OIIPEICIICHHOM cpe/ie.

» Kaxmoe nelictBue, BoinoyiHsieMoe M, HOCUT Ha3BaHUE NPeOnUCaHUsL.
»  Kaxaplii peanvrusiii H MeeT CBOIO cucmemy npeonucanuil.

* B mgaHHOM Kypce pedb HIET HCKIIOUUTENhbHO 00 M, mpeaHazHaYeHHBIX IS
obpabomxku unghopmayuu.

» JleiictBus, npousBoAuMbIe HUHPOpMauuMoHHBIM M Haxg  oOBEeKTaMH
(BETMYMHAMM ), IPUBOJIAT K USMEHEHUIO UX COCMOAHUL (3HAUYCHUI).

» OObexThI, 00padaThiBacMbie M, MOTYT ObITh HYMPEHHUMU N GHEULHUMU.
e Buympennue 00beKkThl M Ha3bIBAIOTCS €IIE €ro II00aTbHBIMU BEJIMUYMHAMU,
TaK KaK OHM OTHOCSITCS KO BCEM IMpeANnHucaHusM JTaHHoro M, To ecThb KO
BceMy M B 1iesnom.
e Buewmnue o0bexThl M, Ha3bpIBaeMble €IIE JOKAIbHbIMU BEIUYUHAMHU WIIH
napamempamu TPEINUCAHUS, TIPeIHA3HAYEHBI UIS CBSI3U ¢ M Tipu BBI30BE
€ro KOHKPETHOTO TIPEAMHUCAHMS.

ucn nmslcnonHuTens
HUCINO0Jb3VIOTCHA <CMHUCOK SKCIIOPTUPYEMBIX HCTIOJIHUTEIEH>
pa3aes OnUuCAHUM
KOHCT < CIIMCOK KOHCTAHT MCIIOJTHUTEIST>
THI < CIIMCOK THUIIOB UCIIOJHUTEIIS>
nepeM < Cmucok NepeMEeHHBIX UCITOTHUTEIIS>
< CrMcoK OOBSIBIICHHS METOJ0B MCIIOJIHUTEIIS>
pa3jes peajgu3anmii
< Peanmm3zanmsa MeTog0B, 00BABICHHBIX
B paszesie ONMUCAHUN UCTIOJTHUATENS>
KILMcH nmallcrioHuTeNns
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Oucn umacnonHUTens
I* B ctine ocdhopmneHns moaynsa ssbika Delphi */

/I Mcnonb3ywTCA // paznen onucaHum /I Paznen peanuaauuii

Cx

{ ] 0

CNU1COK BKCNopTUPYeMbIX Peanuazaunsa MeToN0B, OBbLABMEHHLIX B

ncnonHuTenei

"Pasnene onvcaHni”
[l KoHCT

CnWCOK KOHCTaHT UCMONHWTENA
Tvn

Cnucok TMMOB MCMOMHWUTENA
[l nepem

CNMCOoK NepemMeHHEIX WCNONHUTENA

Cnucok obbABNEHNA METOA0B UCMONHUTENA

Puc. 9. 35 Obwas cxema opopmnenusi ucnornumens

Buewnue nepemennvie mnm o0Ovexmsl 0003HAYAOTCS KaK 6UO GeIUUUHDBL
CJIOBaMH apr, apr pes;

Buympennue nepemennvle ONACHIBAIOTCS BHYTPU OIMKMCAHHOTO HCITOJHUATEIIS,
B pa3jiciic KOHCTaHThI, KaK MPOMEXYTOYHbIC BeaudyuHbL. Ho oOpamarscs K
HUM MOJKET JIF000# BHYTPEHHUN aJrOPUTM JTAHHOT'O HCIIOTHHUTEIIS.

10.2 Kakoeo naznauenue annapama H?

» PerieHUEe CEphE3HBIX 3a7ad NMPUBOIUT K HEOOXOIUMOCTH paszdueHus X Ha
noozaoayu.

* B 3TOM cCily4ae CUMTAIOT, YTO H1003a0auu YK€ peuieHvl, T.€. COCTABIICHBI
peanu3yronme X peiieHue NoANpOrpaMMBl.

= B TakoM cnydae, NpU PEUIEHUU 20106HOU 3aJa4l MOXHO IOJb30BaThCS
ITOJIyYE€HHOM CUCTEMOW BCIIOMOTATENIbHBIX AJITOPUTMOB-TIPEANIMCAHNM.

Kaxmas mojmzagada, B CBOIO ouepelb, MOXKET OBbITh ISl CBOETO PEIICHUS
pazduTa Ha nood3adauu 6mMopo2o YPOBHsl, PEIICHUE KOTOPBIX TOXE o0paszyer
CBOCOOpA3HYIO0 CHUCTEMY MPEANHUCAHUN, KOTOPOH MOXKET MOJIb30BAThCA Kak
ao0oe mpennucaHue (BCIOMOTaTelIbHbIA aJrOpUTM) COOTBETCTBYIOILIETO
OCHOBHOTO aJTOpPHTMa BTOPOTO YPOBHS, TaK ¥ TOJIOBHOM allfOPUTM
MPEABIAYIIEro MEPBOTO YPOBHHI.

OTOT mpolecc BBIIETICHUS TMO/3a]a4 HOBBIX YPOBHEH MOXET OBbITh
IPOAOJDKEH B CiIydae HEOOXOIMMOCTH U JaJIbIIle.

= Tak Kak BbI30B IIPOIpaMMbl — 3TO HE UTO MHOE, KaK IPHUKA3 Ha BBHIIIOJIHECHUE
ONpeNeieHHbIX JeUCTBUM (Ipeanucanuii), TO MOporpaMMmy C TpPyHIou
BCIIOMOTATEIbHBIX TMOANPOTPaMM MOKHO cuuTath M C HEKOTOPOU CUCTEMOM
IIPEANUCAHNM.

* JIpo camy nmporpaMMmy MOKHO B 3TOM CIllydyae FOBOPUTH, YTO OHA peajIM30BaHa
rpynmnoil mporpaMmMm Ha 0aze Takux-to M, rie Kaxaas mporpamma JIr00ro
YPOBHSI peaju3yeT HEKOTOPOe MpeIIuCaHue.
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* 13o0pakas OMMCAHHOE BBIIIE B BUIE 0000IIEHHOM CXeMBbl, OTydaeM

C00obWeHHaA cXxema OeKOMMNO3ULMKH

/I Ueneeoi ncnonuintens A // NpoMeEXyToYHBIE UCNONHWTENW  // ba3oBelid MCNoNMHWTENs E
X il )
R{A, X1, X2, ..., Xn)

R{A, X1); CTaHOapTHLIE CPEOCTBa A3LIKA
R(X1, X2);

R(...);

R({Xn, E)

Puc. 9. 36 Obwasn P-cxema npoyecca oexomnosuyuu

OcHnoenasa 3adaua npozpammupoeanus COCTOUT B CIEAYIOLIEM: IO GHEuHeMm)
OTHUCAHUIO UCKOMO20 ucnoinumensi A, KOTOpbIA HEOOXOJIUMO CO3/1aTh, U
10 GHewHeMy onucanuro 6azo8o2o ucnoanumens E, KOTOpbI cuuTaercs
CYIIECTBYIOIIMM, HAJ0 MOCTPOUTH mpenctaBienue R(A, E) (mexcm na
HEKOMOPOM SI3blKe NpPOSPAMMUPOBAHUs), KOTOPOE OIUCHIBaeT padoTy
ucnonnumens A B TepMuHax (npennucanusx) E v mo3BojsieT pean3oBaTh
A Ha ocHOBe E.

OHETE]'IHSHPOB&HHEH cxemMma gekKoMno3numn

wcn A Cwuen X1 Ounen X2 Cuen ... Cwuen Xn
(@ 0 O D O 0 (@ m——
R(A, X1) R(X1, X2) R(X2, X3) R(._, .. R(Xn, E)

Puc. 9. 37 Jlemanuzuposanusvie pearuzayuu ucnoinumeneti

rae Xi, Xo, Xz, ... , Xy — OPOMEXKYTOUYHBIE WCIIOIHUTENN, NPUIAYMaHHbIE B
npouecce pemenus 3agauu. [Ipu stom Tekct R(A, E) npencrasnsier
co00¥ KOMIO3UIIMIO PeaTn3alvii BUja:

R(A, E) = R(A, X1) *R(X1, X2) *... * R(Xn, E).

Onpeodenenue 2 Komnoszuyus npedcmasienutl — 310 o0beauneHne Tekcto R(A,
X1), R(X1, X3) 1 Tak manee B yKa3aHHOM MOPSIIKE.

* (CorjlacHO TEXHOJIOTMH MPOrPaMMHPOBAHUS «CBEPXY GHU3», CO3NAHUE TEKCTa
R(A, E) cocTOUT U3 MTOCIEA0BATEIBLHOTO IPUMEHEHUS ONlEpallun

O War gekomMmnosuummn

ucn X /* Ha 6ase ucn. Y */

o———
R(X, Y)
Puc. 9. 38 Onucanue waea oexomnoszuyuu
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HauWHAsI C GHewHe20 Onucanus ucnoanumensi A, KOTOpbIA HaAO MOCTPOUTH, JO
T€X MOp, MOKa HE JOWJEM [0 H3HAYallbHO JAHHOTO (WM peaM30BaHHOTO)
ucnonanumens E.

* DTa omepauus Ha3bIBACTCA WA2OM OEKOMNO3Uyuu W SIBISETCS LEHTPATbHOU
(rmaBHOM) B Hucxoosaweu mexHonocuu npoepammuposarus. Chopmyaupyem
3a/1avy 1mara JIeKOMITO3HITHH.

3a0aua waza Oexkomno3uyuu COCTOUT B TOM, 4YTOOBI 1O GHEUIHeMY
onucanuio ucnoarumeins X MOCTPOUTh npedcmasienue UCHOIHUMENs
X Ha 0a3ze 6sedennoco (eunomemuuecko2o, NPUOYMAHHO2O WA
6a306020) ucnonnumens Y W OAHOBPEMEHHO C DTHUM JaTh GHeulHee
OnucaHue camoro UCIOIb3yeMOoro ucnoanumens Y.

» TpeOGoBaHUA K IPOBEACHUIO I1ara JEKOMITO3UIIUN TaKOBBI:
® JI0KalbHOe: TI0 BO3MOXKHOCTH OOJIBIIYIO YacTh pPabOThl NEPEIOKUTHh Ha
HOBOTrO ucnoanumens Y,
® 2n0banvHoe: mar ASKOMIIO3UIINN JTODKCH MPHUOIMKATh PEIICHUE MCXOTHON
3amaun (peanusanuio ucnoainumens A) x 6azoeomy ucnoarnumenio E, T0 ecTh
Y HoJKeH B HEKOTOPOM CMBICIIE OBITh «Oiudice» K E, uem ucnonrnumens X.

3ameuanue 1. OOBIYHO TIPH BBIMOJHEHUH IIara JEKOMIIO3UIIUK UChoHUumen b X
peanu3zyercss Ha 0Oa3e HE OJHOTO ucnoanumenss Y, a HECKOJIbKUX
ucnoanumenett (Y1, Yo, Y3, ..., Yp).

O 0006WeHHBIA WAr AeKOMMO3UUHNKA

ucn X /* Ha Gase coBokynHocTn Y=F(Y1, Y2, ..., ¥Yn) */

8]

i
RO Y1, Y2, Yn)

Puc. 9. 39 Onucanue 0606wennozo waza oexomnozuyuu

T.o., B hopmysie JEKOMIO3UIIMU B OOILIEM CIy4ae

X—=YuR(X,Y), rae Y — 9TO BEKTOp W3 N KOMITOHEHT-UCTIONHUTeNeH Y =
(Y1, Yz, Ya, .., Vo).

= 3aMeTuM, YTO AaHAJOTMYHOE 3aMeYaHhe MOXKHO CcJIejlaTb U O 0a30BOM
ucnoanumerne E.

3ameuanue 2. llpu BBINOMHEHUM IIara JEKOMIIO3WIIMHM  Pa3pemiaeTcs
WCITOJIB30BATh MIPEANUCAHNS UCTIOTHUTENCH, BHEIIIHUE OMTUCAHUST KOTOPBIX

o nubo ObUIM 3aJaHbl, KaK Oa306bie,
O 1100 OBLIN paHee MOCTPOCHBI.
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3ameuanue 3. Hepenko mpu TPOBENCHWHM HOBBIX IIIaroB JIEKOMIIO3UITUU
npexHue (paHee pealM30BaHHbIC) BHEIIHUE OIMCAHUS HCHOJHUTENCH
MOTYT NOABEPraThCsi YTOUHEHHIO, 3aMEHE, UCIIPABJIECHUIO U T.J., B CBSI3U C
HEOOXOJMMOCTBIO TOJy4YeHUs OoJjiee JTAKOHUYHOW WM OOIIEeH CXEMBI
peleHus 3a7ayd B LeJOM. T.0., TpOrpaMMHUpPOBAaHUE B COOTBETCTBUU C
HUCXOMSIIEH TEXHOJIOTHEH HOCUT WTEPAllMOHHBIA (YTOYHSIOIIMI), a HE
JIMHEWHBIN XapaKTep.

3ameuanue 4. BooOiiie TOBOPS, TEXHOJIOTHSI HUCXOIAIIETO MPOTrPAMMHUPOBAHHUS
(MPOEKTUPOBaHMS) BKJIIOUAET B CceOs M CPEJCTBA KOHTPOJISI KadecTBa
tekctoB R(A, Xy), R(Xy, X3) u T.4., T.€. 3Tabl mecmuposanusi i OmiaoKu.
[Mpuyem 3aTpaThl HAa 3TH STambl OBIBAIOT HUYYTh HE MEHBIIUMH, YEeM
3aTpaThl Ha CO3JIaHue YKa3aHHBIX mpeactaBieHnii R(A, X;), R(Xy, X,), ...
JlaHHBIX BOITPOCOB 0a30BbIN KypC HE 3aTparuBacr.
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K oz2nasnenuro Omeembl K 3a0aHUAM K npeowioviowemy napazpady

IIPHIOJKEHUE

* B mpeacTaBiICHHBIX BBIIIE MaTepUanax Mbl CMOTJIHM OErNI0 KOCHYThCS OCHOB
pa3paboTKu aJIrOPUTMOB cpejicTBaMu P-cxem B cpene penakropa REditor.

* Bo3MoxHO, B JaibHeiIeM OyJaeT HAMCaHO NPOJOJDKCHHE aHaJOTHYHBIX
pa3paboTOK™, OPHEHTHPOBAHHBIX HA PELICHHE OOJee CIOXKHBIX 3aad, B
YaCTHOCTH, CBSI3aHHBIX C O0OpaOOTKOW CTaHOApTHBIX CTPYKTYp JaHHBIX
CpeACTBaMH TaKHX S3BIKOB MporpammupoBanus, kak Delphi, C++, C#, Java u
T.IL.

* bonee MHTEPECHBIMU HAMM BUJSATCS aHAJOTUYHBIE Pa3paOOTKH, CBA3aHHBIC C
noctpoeareM Aocmpaxmuuix Tunoe Jannvix (AT/) v pemieHreM 3a1a4d Ha UX
ocHoBe. B cBsi3u ¢ aTuM Betaet Bompoc 00 onucanun AT/l B Buje Kiaccos, a
emie 0oJiee IEHHO — B BUJIE ITapaMETPU30BaHHBIX KJIACCOB.

* B 3akirodueHue HaM XOTEJNOCh Obl ClIeNaTh CIEAYIONIHe 3aMedaHusl (TIOSICHEHNU)
Ha OCHOBE cTaTe aBTopa si3bika P-cxem 1.B. BenbOuiikoro.

1. WcronkoBaHue CyTH (CEMAaHTUKH) CIICIUATLHOMN TyTH.
o

CneumnansHan gyra e P-cxeme

[ BofHaA YepTa - 3T0 3HaK "=" Mex4y BepLUUHAMK
k

)

NanHan gyra Ha cHabwaetcA ctpenkami. Maremartmueckw - 310 "netna rpaga”

Puc. 1 Cooeporcanue (cmoicn) cneyuanvhoti oyau P-cxemol

* Takum 00pa3oM, OJHO M3 Ha3HAYEHUM MOJOOHON Ayru — «0003HAYATHY LMK
Kcrarn, 310 OBUT0 IPOJEMOHCTPUPOBAHO B BBIIIE MTPUBEACHHBIX MaTEepHaIax.

= Kpome Toro, kak 0b1I0 moka3aHo B 1. 3.1 (puc. 3.3), cnenuanbHas gyra MOXeET
OBITh MCIIOJIB30BAHA B TEX CIIydasx, KOrjaa HaJ ayroi P-cxembl BMecTo Venosus
HAJIO 3aMKCaTh KIIFOUEBOE CI0BO. DTOT MPUEM MbI Oy/IeM UCIOIb30BaTh HIKE, B
WILTIOCTPATUBHOM TPUMEPE OMTUCAHUS KOMNOHEHN KIACCA.

2. UcronkoBanue cytu (CeMaHTHKU) pa3HbIX BUAOB BepmwmH Tpada (P-
CXEMBI):

Yonoeue

HefdcTena

Yonoeue Yenoewe Yenoeue Yenoswe

<=3 OO0
Deiictena  [Jeictena  [Jeiicteur

HefdcTena
Yonoeue

HefcTena

Puc. 2 Bepwuna xeaopamux P-cxemol

25 . N
DTO 3aBUCHT, B [IEPBYIO 0YEPE/Ib, OT TOM «OTIAAYM», KOTOPYIO MBI HAJIEEMCS MTOJIyYHTh, BHEAPSIS B YUEOHBIN MpoIIece
npejaraeMbie CpeACTBa U, BO-BTOPYIO, OT BpEMEHHOH COCTABISIIONICH, KOTOPO# OyneT pacrosiaraTb NpernoiaBareb.
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3. Bepmmna Keaopamuk MpeIHa3HAYECHA TUISL 0003HaYCHUS
0e3abTepHATUBHOM 3alKiCU OJUHOYHBIX Ayr. P-cxema, nM300pakeHHas
clieBa Ha pUC. 2, DOKBUBAJIEHTHA IOCIEAOBATENIbHOCTH  AYT,
MU300paKeHHOM CIpaBa Ha TOM )K€ PHUCYHKE.

Ycnoene Yonosue

NeictenAa | JedcTenA
Ycnosue

NeicTena

Puc. 3 Bepwuna pomoux P-cxemvl

4, BepmmiHa Pomobuk tnpeqHasHaueHa i1 OOO3HAYECHHUS  OXKUJIAHMS
WCIIOJHEHUS BHEIIHETO COOBITHSA, YKa3aHHOTO B Yciosusx Ha Jyrax,
HCXOJIAIIMX U3 POMOUKA.

Ycnoeue

HeicTenA
Yecnoewe

HeicTena
Ycnoeue

Heictana

Puc. 4 Bepuuna npamoyzonvrux P-cxemol

5. Bepuinna Bepmukanvnolii  npamoy2oabHuK  TpeIHA3HAUYCHA IS
0003HayeHus MapAJIIETBHOT O BBITIOJIHEHUSI IyT MEKITY
npsMoyroibHukamMu. Ha — P-cxeme  u300pakeHO  mapajuiesibHOE
BBIMOJTHEHUE TPEX TyTr-.

= HenocpeacTBeHHO 03HAKOMUTHCS € COJEpKaHueM NoJHOU mHCTpykuuu «BTII
P_cxemamu WHCTpyKIMs» MOXKHO B Ha3BaHHOM JIOKYMEHTE, JIFOOE3HO
npenoctaBienHoM Ham W.B. BenpOunkum [11 - 15] — Hay4HBIM
pykoBoauteneM caita «Poua ['mymkosay ( http://glushkov.org )

* B 3aBepmicHne npuBeaeM BapuaHT opopmiicHus Habopa P-cxeMm npu onmucaHuu
KJacca.
e Bo-mepBhiX, 00paTiM BHHMaHHE Ha BO3MOXKHOCTH CTPYKTYpHU3alldU
pa3paboTKK aJropuT™Ma 3a CuUeT HCIoJab30Banus Jlepeea npoexkmos
penakropa REditor.

26 o
Hasnauenune ocranbpHbIX BUJOB BCPIIUH ITOKa 0co00 He OoroBapmBacTCs. BO3MO)KHO, OCTaBJIACTCA AJI1 KOMMCEPUYCCKOU BEPCUU

REditor (Asrt.).
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4[] OaHoHanpaenedHole AT Ha C#
4| 01 basa ana noctpoeHua AT/

4 01.1 Knacc y3en olHOHanNpasneHHoro cnvckabessiMAHHBIR
b{_] 01.1.1 Onwcanmve knacca y3en OLHOHANPABNEeHHOr0 CrvcKa
i) 01.1.2 MeToasl knacca y3eN O4HOHaNPAaBASHHOIO CrMCKa
[ 01.1.3 CeoiicTea knacca y3eN OAHOHAMNPasNeHHOoro Crivcka
[ 01.2 Knacc AMHaMWUeckuid BEKTOD

4 02 ATA Crex

4 02.01 ATA Crek Ha Base knacca y3egOCnwncka
I»[Z] 02.01.1 BHewHee onucaHMe KNacca
I»[] 02.01.2 Peanvzauma MeTOAOE KNACCa
] 02.01.3 Peanvzauma CEOMCTE Knacca

[ 03 ATA Quepeas

Puc. 5 Jlepeso npoexmog pazpabomku nabopa xnaccos

01.1.1 ONWUCAHKE KNACCE y3eN ofHOHanpaaneHHoro civcka £

Ol <summary>
Il Knacc onA co3gavuA yanoB ofHOHanNpaBNeHHOTO cnUcka yanoe AT[]
Il </summary=
Il =typeparam name="T">- THN HAarPy2KH y2na cnucKka</typeparam>

public class y2enOCnucka<T>

[1 TlonA faHHsx H MeTogbl / CeoiicTea 5
T Copepsumoe; public yaenOCnucka() public T cogepsumoe
y3enOCnuncka<T= Cnegyrowmi;  public yaenOCnucka(T Harpyaka) public bool ecTeCnegytowni
public void ceAsate(y3enOCrucka<T= Agpec)  public yaenOCnucka<T> cnegyrowmi
I 2<summary>
[ll CTpykTypa-THN gnA opraH1zauMM cEAZed B ofHOHanpaeneHHsix AT[]
il =/fsummary=
Il <typeparam name="T">.Tun Harpyzxku s3nemeHToR Mogenupyemoi AT[l</typeparam>
public struct oguHouHBIAYKazaTENL<T>
Il <summary=
[1f CeoilcTBO No-yTeHno/no-3anucK nonyYeHnAlycTanoenedna  J/ff <summary>
afpeca o4epegHOro yana /Il CeodcTBO-3aNpoc HANWYKMA OYepefHOM yana Modenupyemoi AT
Il </summary> M </summary=
public T cnegyrowmii public bool ecTeCregytow nit
> o]
T Cnegyrowwwi;
get

return Cnegyrowymi 1= null;
get set

return Cnegyrowyai;  Cnegyrowmin = value;

Puc. 6 Buewmnee onucanue knacca y3enOCnucok u cmpykmypvl 0OUHOuHbIN Y Kazamenb<Tl>
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01.1.2 MeToAdel KNacca y2en ofHOHanpaeneHHoro Cnucka ] |

I <summary=
Il KoHcTpyKTOp CO2QaHWA yKazaTenAa onpegeneHHol cTpykTypel AT[]
Il <fsummary=

public yzenOCnuckal()

O

>
Conepsumoe = default(T)
Crneayrowmid = null;

I <summary=
IIl KoHCcTpyKTOp COZQAaHWA HOEOIO Y2Na CTPYKTYPhI C AaHHOW Harpy2KoH
Il <fsummary=
Il <param name="Harpy2ka"=- HarpyzKa co3gaeaemoro yzna</param=

public yzenOCnucka(T narpyzka)

Cofep#uMoe = Harpyska;
Crneayrowmid = null;

I <summary=
Il MeTon ycraHoeneHus cceinku OT Tekyuwero y2na K yzny co cceinkod A[JPEC
Il <fsummary=
Il <param name="Agpec">- cchinNKa-agpec nogknwyaemoro yana</params=

public void ceazare(yzenOCnucka<T= Agpec)

Crneayrowmii = Agpec;

Puc. 7 Koukpemuszayus memo0os xknacca
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02.01.1 BHelwHee onucaHue knacca £ |

O/l <summary>
Il NapameTpuzoBaHHLIA knacc CTek
Il <lsummary>
lll =typeparam name="T"=- THN cogepxumorc anemeHToe AT[l</typeparam>=

public class Crek<T>

/i TonA /i MeTogel /{ Ceoiictea

ofMHOUHBIAYkasarens<y3enOCnucka<T=>> Hauano;

public bool crexlTyct

public bool crekHelycT

public T HauanoCreka

public T uaCreka

private yaenOCnucka<T> anpecBeplmnHel

public Crex()

public void BCtex(T Harpyaka)

public void yganuteHauano()

public void nycToCrek()

public void nokaaars()

private void npocmorp(y2enOCnucka<T> yka3zartens)

Puc. 8 Brewmnee onucanue napamempuzoeaHHO20 Kiacca Cmex

121



Pa3nesa 1 OCHOBBI AJITOPUTMU3ALUU

K ocnasnenuio 3KI’ZD€CC npoeepka nieopuu K npunoorcenuio

OTBETHI K 3A/JAHUAM

3amanue 1. P-cxema Nel:

P-cxeMa: KOMNO3UUMA CTPYKTYPLI LLWKN © npegycnoeren
CO CTPYKTYpO# BeTeneHue

while(Ycnoene npogonseHna )
Teno uMkna
if{ Ycnoewe BnoxenHoro BeTeneHua
JefcTEnA ansTepHaTHesl To"

lalgel

JelcTErA ansTepHaTHebl “WHaue"

if(¥cnoeue 1)
Jelictena 1

telsed]

Jelictene 2
}

}

Bemomnnsiercs nuki While, Temo kotoporo comepxxut «Teno mukima» u
KOMaH;1y BETBJICHHS.

BHyTpI/I OUKJIa CHaydajJa BBIIIOJHAKTCA KOMAHIbI «Tena OUuKiIa», a
3aTCM. ..

B 3aBucuMocTH OT 3HAUYE€HUST MCTUHHOCTH «YCIOBHUS BIIOKEHHOTO
BerBnenus» OyayT BBINOJTHATHCS KOMaHAbl Oyioka «JleiicTBus
aNbTEPHATUBBI «TO»» UIU 0JI0KA «JleCTBUS anbTEePHATUBBI «MHAUEM ).

ITo BBIXOMY M3 MUKJIIA C TIPEYCIOBUEM, OYJIET ...

HpOC‘{I/ITI)IBaTBCSI 3HA4YCHUC HCTHNHHOCTHU «YcnoBusl» U, B
3aBUCUMOCTH OT IIOJIYYCHHOI'O PC3YyJIbTaTa, 6y,HYT BBIITIOJIHATBHCA ...

«JlercTBUS alIbTEpPHATHBBI «TO»» WM Ojoka «JleiictBul» wnm
aNbTepHATUBBl «WHauYe» — Onoka «JlerictBu2». <K mocTaHoBKe

3aJlaun>

3amanue 1. P-cxema Ne2:
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P-CxeMa: KOMMNOZMUMA CTPYKTYPEl LLMKN C NpegycioBren
CO CTPYKTYpOi BETENEHKE

while(¥cnoere npogonxeHua )}

Teno uMKna

if{ Yonoeue BnoseHHoro BeTENEHWA
JedCcTEMA aneTepHaTHBbl To"
goto _|7e;

lelsef
JelCTEMA aNbTepHaTHBLl HHave"
goto _|7e;

}

¥

if{¥cnoeure 1
Heidcrena 1

lelsef

JedcTere 2
¥

_|7e:;
¥
Brmmonusiercs IIPpOBCPKa YCIOBHUA BXOXICHHA B ITHUKII Wh”e, TCIIO
KOTOpOFO COI[ep)KI/IT ((TCJ'IO IMUKJIa» U KOMaHIIy BCTBJICHUA.

BHYTpI/I OUKJIa CHaydajJa BBIIIOJHAKTCA KOMAHIbI «Tena OUuKiIa», a
3aTCM. ..

B 3aBucMMOCTH OT 3HA4Y€HHMS UCTUHHOCTH «YCIOBUSA BIIOKEHHOTO
BerBnenus;» OyAyT BBINONHATBCA KOMaHIbl Oyoka «JleiicTBus
aNbTEPHATUBBI «TO»» UIU 0JI0KA «JleCTBUS anbTEePHATUBBI «MHAUEM ).

HeszaBucumMo oT Toro, Kakas U3 aJibTepHaTUB OyJIE€T BBIMOJHEHA, IO UX
3aBEPIICHUU MMOTOK YIPABICHHUS ...

MOKUHET TEJO LHMKJIAa U MEePEeUsIeT K KOMaHJe, KOTopasi UMEET METKY
«_I7e». T.o., B manHom coderanuu omeparop While dakrruecku
BBITIOJIHSIET POJIb KYUCTON» CTPYKTYpbl BeTBIIeHUS.

Ecnu sxe motok ynpasnenus He no6epercs no «Tena nukia», To Oyaer
BBIIIOJTHEHA CTpyKTypa BerBnenuss c¢ «YciaoBueM 1», a mo ee
3aBepllIeHnH 00a nmoToka cosbtoTcest <K mocraHoBke 3agaun™.
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K oenasnenuro K aumepamype K omeemam k 3a0anusm

DKCIIPECC ITPOBEPKA YCBOEHHA HEKOTOPBIX IOHATHH

= J[ns opraHu3aiiy IpoBepKH HEOOXOIMMO 00paTUThCS K runepccbuike «Havarhb
AKCIIPECC IPOBEPKY.

» Jlocie 3arpy3ku cpeabl TECTUPOBAHMS HEOOXOIUMO:
e BriOpath myHKT MeHIO «TecT»;
e B noaMeH:o 3Toro myHKTa BeIOpaTh MyHKT «Hauate TecT;
e B okHax nossusiielica popmbl «Haunem tect?!» yka3aTh HO-pyCcCKH CBOIO
®amunuio u MMsa, a BO BTOpOM OKHE — HOMEp Kypca, U yepe3 mpoden —
nepByo OykBy crieranbHoCTH. [Tocne yero Haxumaere KHOIKY «OK».

e [locie mosBuBHICNCS (GoOpMbl € HHDOPMAIMOHHBIM  COOOILEHUEM,
HaxuMaeTcs KHomka «OKy.

e (C mosBICHUEM BOITPOCOB TECTA, CIICAYCT IMOCICAOBATCIIbBHO HA HUX OTBCYATh.

e [lo 3aBepiienuto ompoca (10 BOIMPOCOB) BBIBOIATCS AMArpaMMbl KauecTBa
OTBETA U OLICHKA.

e VYcnemHou Bam TpeHnpoBKH.

<HauaTp 3KcIpecc OpOBEPKY>

3ameuanue: Jlaneko udywux 6v160008 0 Kauecmee YCBOCHUS MAMEPUANd OAHHOZO
pazoena asmopvl OAHHLIX MAMEPUANOs 6am He cogemyiom oOeiamv. Peanvhoe yuebnoe
mecmuposanue na catume snvtest.mf.brgu.by — snauumenvno cepwvesuee. Ilosmomy asmopoi
PEKOMEHOYIOM OMHECHUCH K U3VHEHUIO 8Ce20 NPEON0NCEHHO20 MANEPUALa NO-CePbE3HOM).

Ycnexoe Bam 6 yueoe.
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