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CUCTEMA ABTOMATHYECKOM 'EHEPAIIMU KOJOB
IO TPAOUYECKHUM CXEMAM AJITOPUTMOB

B craTthe paccMaTpUBAIOTCS MOCTPOCHUE TPAPUUSCKUX CXEM AITOPUTMOB, MPOIECC TeHEPAIHH KOJIOB MO
rpadUUecKiUM cXeMaM alropuTMoB. Kak mpakTHueckas CTOpOHa pealn30BaHa CHCTeMa MOCTpoeHHs rpadu-
YCCKUX CXEM, NPCAHAZHAYCHHBIX JJIA Z[aﬂbHeﬁIHeﬁ TreHepalry MporpaMMHBIX KOOOB. HporpaMMa I103BOJIA-
€T C03/1aBaTh rpauIeCKue CXEMbI, PEIaKTUPOBATh, COXPAHITh M OTKPHIBATH UX, & TAK)KE TEHEPUPOBATH
COOTBETCTBYIOIIHME CXEMaM MPOTrPaMMHBIC KOJIbI M BBIIABATh PE3YJbTATHI UX BBIMOJIHCHUS.

In article construction of algorithm graphical scheme, process of generation code of a program by
graphical scheme is treated. As the practical side system of building graphical scheme for generation code
of a program is realized. The software product makes it possible to create algorithm graphical schemes,
edit, save and open they, to generate code of a program and to show results of their execution.

[lenbto paboThHl sBNSiETCS pa3paboTKa Mpu-
JIOKEHUS, Peaju3yIolIero MmocTpoeHue rpadu-
YECKOTO MPEACTABICHUS NPOTPAMMHBIX (YyHK-
uuid [1] ¥ mocieayrwollyr0 Te€HEpalu KoAa B
3a/IaHHOM TIOJIMHOKECTBE SI3BIKOB MPOrpPaMMHU-
poBanus (B yactHocTH Java, Pascal, C). OcHoB-
HBIMH (DYHKIIUSIMU TPUTIOKEHUS SIBISIFOTCS Clie-
IyIoIIue:

1. Tloctpoenue wu300pakeHus rpaduye-
ckux cxeMm anroputmos (I'CA).

2. CTpyKTypHBIH, CHHTaKCHYECKHH ¥ dac-
TUYHO CEMaHTHUYECKUN KOHTPOJIb.

3. Tenepanus mporpaMMHOTO KOJIa.

[Tpu mpoeKTUPOBAHUU PEAAKTOPA B KAUeCTBE
AQHAJIOTOB PACCMATPUBAIUCH CJEAYIONINE TPO-
rpaMMHBIE CpeJCTBa: TpaduyecKuil peJakTop B
Microsoft Office Word [2], Microsoft Office
Visio, Kivio [3], Brokcxemartop [4], PemakTop
Omok-cxem anroputmoB [5], Penmakrop Osok-
cxeMm [6]. OCHOBHBIMH HEOOCTAaTKaMH HAAaHHBIX
MPOTPAMMHBIX CPEJICTB SBIISIOTCS:

1. OrcyTrcTBHE BO3MOXHOCTU T'€HEpaluu
KOJIOB (KpOME JIBYX MOCIIETHUX CPEJICTB).

2. Ortcytctue kouTposs ['CA.

3. OrcyrcrBue cnenmanuzanuu (Word, Vi-
sio, Kivio).

[lepeuncieHHbIe HENOCTATKH JIETAIOT aKTya-
JBHBIM pa3paboTKy COOCTBEHHOTO pelaKTopa.

[Tpu renepanuu KoJa OCHOBHAsI CIOXKHOCTh
CBs3aHa C mIpoOiieMaMu TUIU3ALUU TEepEeMEH-
HeIX. JlaHHas mpobremMa MOXKET paccMaTpu-
BaThCS B JABYX aCIEKTax:

e 0TOOpa)keHHE THUIMA JAHHBIX B OKHE PEJaKTo-

pa,

® aBTOMATHYECKOE CBsI3bIBaHUE [7].

B cucreme B JaHHBI MOMEHT pPEAIM30BAHO,
Kak 0ToOpa)keHHe JaHHBIX B OKHE PEeIaKTopa,
TaK M 4aCTUYHO, aBTOMATHYECKOE CBSI3bIBAHUE.
Jnst BeImonHeHUS! GYHKINI aBTOMATHYECKOTO
CBSI3bIBAHUS UCTIOIB3YETCS aHAIU3 Koja (Tiap-
cep), OMUCAHHBIN HUXKE.

BHyTpeHHee npeacTaBneHne rpaduyeckon
cxemMbl anropuTmMma. AGCTpPaKTHbIN
KOMMOHEHT rpad-cxembl

JUns yHUpUKAIMKM pa3IMYHBIX OINEepaLyid, mpo-
BOJMMBIX HaJl BCEMH KOMIIOHEHTaMH rpad-cxem
aJITOPUTMOB, KaK TO MPOPHCOBKA, COXPAHEHHUE, BbI-
JIeJIEHUE KOMIIOHEHT, ObUIa Bbl/IeNIeHa a0CTPaKIIHs,
coziepkatiias ooMe Uil Pa3IuyHbIX TUIIOB HJe-
MeHTOB ['CA cBoiicTBa M METOJBI UX O00pabOTKH.
B pazpaboTanHOif porpaMMHOM CUCTEME TaKOMY
a0CTpaKTHOMY KOMITOHEHTY COOTBETCTBYET alCT-
paktHbii Kiacc AbstractComponent (cm. UML-
JarpaMmy Ha puc. 1).

CroiictBo serialVersionUID mnpucytcTByeT
JUTS TIOJTHOTO COOTBETCTBHSI TPEOOBAHMSIM HHTE-
pdeiica Serializable, yTo B cBOIO odepenp He
00X0AMMO TSI KOPPEKTHOTO COXPaHEHUsS 00be-
kTHoro mpexacrasieHus ['CA B ¢aiin u nane-
HEHIIEro €ro BOCCTaHOBJICHUS.

[Tone blockProperties mpenHasHaueHO IS
XpaHEHHUS CMBICIIOBBIX CBOMCTB KOMITOHEHT
rpad-cxembl. Kinacc Properties, ucmnonb3oBaH-
HBIH B IaHHOM CJy4ae, MO3BOJISIET XPaHHUTh JIFO-
Oble OOBEKTHI, IPU ATOM JIsl JOCTYINA HUCHOJb-
3y10TCs 00BEKTHI-KIItOUU. B pazpaboranHoii cu-
cTeMe ObLJIO PelIeHO HUCHOJb30BaTh B KauecTBE
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KJIFOYEH CTPOKH C Ha3BaHUAMU CBOUCTB. CTpOKH
OTIPEICNIAIOTCS B KA4eCTBE 3aKPBITHIX HEHW3Me-
HSIEMBIX TI0JICH (B JAaHHOM KJIacCe — ATO CBOMCT-
Bo SELECTED), a noctyn kK XpaHUMBIM 3Haue-
HUSIM OCYILECTBIISIETCS C TMOMOIIbIO COOTBETCT-
BYIOIIMX METOJIOB UYTCHHS U 3alMHCH (TaKUX, KaK
isSelected u setSelected). Takum o6pa3om 3Ha-
YUTEIEHO CHIKAETCS BEPOSTHOCTDH BHITIOTHEHHUS
KaKUX-TM0O0 HEKOPPEKTHBIX JCHCTBUU C JaH-
HBIMH, XpaHUMBIMHU BHYTpH blockProperties.

AbcTpakTHBI MeTox draw mo0aBiacH s
JalIbHENIIEH peaNn3aluy MPOPUCOBKUA KOHKpe-
THOTO 3JIEMEHTA B KJIacCaX-HACJIEIHUKAX.

Kiacc AbstractComponent wucnosnb3yercs B
METO/JaX, OPHUEHTHUPOBAHHBIX Ha 00pabOTKYy
BCEX COCTaBIISIONIUX OJOK-CXEMBI, Kak OJIOKOB,
TaK U CBSA3EHM MEXIy HUMHU.

AbCTpaKTHbIN GroK

Jannas abctpakiusi BbIACIEHA I YHUDH-
Kalluy Olepaluii U CBOWCTB Pa3NUYHBIX TUIIOB
0JIOKOB Tpad-CXeMbl aaroput™Ma. Y3Jbl rpad-
CXEMBI Pa3NUYHBIX THUIOB UMEIOT 3HAYUTEIHHO
0oJIbIIe O0IIMX MEXITYy CO00I CBOWMCTB, HEXKEIH
TE K€ Y3JIbl U COeAUHEeHHUs Mexay HuMU. CooT-
BeTcTBeHHO Kiacc AbstractBlock, peanusyro-
Ui B TPOTPaMMHOM MPOAYKTEe aOCTPAKIIUIO
0JI0OKa, UMEET 3HAYUTEITLHOE YUCIIO TIOJICH U Me-
TOJIOB JIOCTYTIa K HUM.

Kaxxaprii OJIOK, IIOMHUMO CBOICTBa BBIJEIsIE-
MOCTH, ompejeiaeHHoro B kiacce AbstractCom-
ponent, umeer abcuuccy W OpPAMHATY IIEHTPA,
JUTMHY, IIUPUHY, CTPOKY COJEPKaIIerocsi B HeM
omeparopa U JBa COCIUHEHUsS C IPYyruMu OJI0-
KaMU — BXOJsIIee U ucxosdiiee. Takxe mpeay-
CMOTPEHO XpaHEHUE CTPYKTYPHI JaHHBIX, 00pa-
30BaHHOI B pe3ysbTaTe JIEKCUYECKOTO aHaIHu3a
coJieprkamierocs: 3HaueHus. Bece Beimenepeyuc-
JICHHBIE CBOMCTBA XPAHATCA B 3aKPBITHIX MOJIAX,
U JTIOCTYIl K HUIM BO3MOKEH TOJIBKO C ITOMOIIBIO
CHEIHAILHO OIpEAENCHHBIX B ATOM KIlacce Me-
TOJIOB TI0 TAKOMY K€ MEXaHU3MY, KaK U TOT, KO-
TOphIii ObUT ommcaH B Kiaacce AbstractCompo-
nent. Taxxe B KJ1acce OMMCAHBI METOIbI, TIO3BO-
JSIOUINE, WUCXOAS U3 ATHX, HEMOCPEICTBEHHO

XPaHUMBIX, CBOMCTB, BBIUMCINTh KOOPIMUHATHI
BEPIINH MPSIMOYTOJIBHHUKA, COJEPKAIIETO B cede
JIAaHHBIN OJIOK (T.e. Kacarouiuics OJoKa BCEeMH
YETBIPbMSI CTOPOHAMM).

AOGCTpaKkTHBIN OJIOK COJEPKHUT JIBa METOJa
nepemerieHus:  moveTo,  mepeMeriaronuii
LEHTP y371a B TOYKY C aOCOJIOTHO 3aJaHHBIMU
koopauHatamu, 1 moveByOffSet, BrimomHsito-
MK nepeMelieHne 6J10Kka B COOTBETCTBUM C 3a-
JTAHHBIM CMEIIIEHUEM.

Tak xe B 3TOM KJlacce pean30BaHbl CIELU-
¢unmpoBaHHbIe B a0OCTPAKIIUM KOMIIOHEHTa Me-
Toabl contains u isSelected. [lepBrIii mpoBepseT,
NPUHAAICKUT JIM TOYKa C aOCONIOTHO 3a/1aH-
HBIMU KOOPAMHATaMU JaHHOMY 3JIEMEHTY OJIOK-
CXEMBI, BTOPOH ONpeeNnseT, MomnajgaeT a1 JaH-
HBII OJIOK B MPSMOYTOJBHYIO 00JIaCTh BBIJIETIE-
HUS, 3aJjaBaeMyI0 B aprymMeHrax. Takke peanu-
30BaH BapUaHT MeToja contains, ONpeaessio-
IIUH, TPUHAIISKUT JIM TOUKa JaHHOU (urype ¢
HEKOTOPBIM IOy CKOM.

AOCTpakTHBIM B JAaHHOM KJIACCE OCTAETCS
JaMmb MeTox draw, TpU3BaHHBIA ONpENeNsTh
MPOPUCOBKY KOHKPETHOT'O KOMIIOHEHTA.

Jluarpamma KJIacCOB BHYTPEHHEIO IpejcTa-
Bienus I'CA npuBezieHa Ha puc. 2.

Mopgenb anroputma

Mogens anroputMa — 3T0 BHyTpEHHEe Ipel-
CTaBlieHHE TpadUIecKoi CXEeMBbI aJropuTMa B
nenoM. Knacc AlgorithmModel, peanuzyrommii
abctpakuuto moxenu I'CA, CONEPKUT CCHUIKH
Ha BCE 3K3EMIUIIPbl KOMIIOHEHT, BXOJAALIMX B
naHHylo Onok-cxemy. Kiacc coorBercTByeT
TpeboBaHusM unTepgeiica Serializable, uto mno-
3BOJISIET €ro 3amuch B OMHapHblE OOBEKTHBIE
MOTOKH € MOCJEIYIOIUM COXPAaHEHUEM B (haill.

Mopenp anroputma oOiagaeT MIMPOKOUH Py-
HKIMOHAJIBHOCTbIO, MO3BOJISIONIEH 00ecneuuTh
Bce HeoOxomumbie s paborel ¢ ['CA omepa-
LIUH.

Jlnarpamma KJ1acCOB BHYTPEHHETO IMPECcTa-
Bienus ['CA npuBenena Ha puc. 1 u puc.2.
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Puc. 1. Tuazpamma knaccoe-adbcmpakyuii 6;10K08 U ceéA3eil MeHcoy HUMU

- =

Puc. 2. luazpamma knaccos, npeocmasnarougux y3nvt I'CA

Moacuctema NpoBepPKU KOPPEKTHOCTHU [Tpu cocraBieHuH rpapuIecKoll CXeMbl aj-

nocTpoeHus 6nok-cxembl TOPUTMa MOTYT UMETh MECTO CIIEAYIOIIUE CTPY-
brnok-cxema IpeaCTaBIISICT coboit A€PEBO, KTYpHBIE OIINOKH:

«Havano» n 3aKaHYMBAIONICECS TEPMUHAIBHON ¢ Moo TBeHHOCTD TePMUHATBHBIX BEpIIAH
BepnHO# «KoHer. OJIHOTO KIIACCA:
9
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e Hajuyue OECKOHEUHBIX LIUKJIOB (YaCTHUYHO, B
TON Mepe, B KaKO OHO OIpeAeIsieTcs] CTPyK-
Typo# OJIOK-CXEMBI);

® HEJAOCTHXKUMOCTH BepirHbl ['CA.

IIpoBepka koppekTHOCTH CTpYKTYphl ['CA
BBITOJIHAETCSI AJITOPUTMOM, OIKCHIBAEMBIM C
MOMOILIBIO TMarpaMMbl aKTUBHOCTH, ITPUBEICH-
HOIf Ha puc. 3.

[IpoBepka HanMuMsI TEPMHUHAIBHBIX BEPILUH,
a TaK)Ke MOUCK «BUCAYUX BEPIIUH», HE COEIU-
HEHHBIX HU C OJIHOM M3 TEPMHUHAJIIBHBIX, OCYyILIE-
CTBIISICTCS MTPOCTOM IIPOBEPKOM 3HAYEHUM COOT-
BETCTBYIOIIMX TEPEMEHHBIX (33/Jal0IIUX Haya-
JbHYI0O M KoHeuHyto BepuimHy ['CA B mepBom
Clyyae U NMpeAblaylie U cleTyomel BepIInHbI
Ha IocyieJHeM JTare). JluarpamMmma akTUBHOCTH
MOMCKA BEPILINH, HEJOCTHXKUMBIX U3 TEKYyIIEH,
IpuBe/ieHa Ha puc. 4.

Mpoeepka
Hanu4mMa
BEPLUMHBI

Mpoeepka
Hanuuua

BepLHHbI
"Hauano"

"Konew"

HawnpeHa ownbka

OuwmnbBok Hel HalpeHo

Mouck BepLUmH,
HE[OCTUXMMbLIX M3 TeKyLiein

‘ Tekywan seplia = Havano ‘

U

TekyWwnia MyTe - NycTon

MoWCK BACAYMX BEPLUWH, He
COBANHEHHLIX C TEPMUHAN BHEIMIA

BEPLMHaMIA /J ©

Puc. 3. /luazpamma akmusnocmu npu
npoeepke koppekmuocmu cmpykmypot I'CA

Tekylan BEPIMHE - KOHEYHAR WK "BucAYas”

Tekylwan BEPLIMHE HE KOHEYHEA W He "BucAduan”

TekYLNA Ny T Mbl YE NPOXOIUNRY

BeckoHeuHbIN LWMKR

Tekyluan BepLInHE - YCNOBHER.

®

TEKYLLLEI'D MyTK Mbl BLLE HE NPpOXOANIH

HoGasute HdopMaumio

O TEKYLLEM MyTH ANA
@ TEKYLLEN BEPLIMHEL.

Tekyluan BEpLWHE HE YCNOBHAR

Mowck BepwmH,

HEOOCTHHHMMBIX W3

TeKkylwel

P
Mowck BepLIKWH, Mowck BeplInH, Texywan sepnHa = Cneayowas
HEO0CTHRMMbIX HEOOCTHHMMbIX BEDLIWHA
W3 Tekylien W3 TeKyllen
Tekylwas sepwHa = Mepsas BEpWNHE

NDAEDI BETHA. Tekylwas sepwnHa = Mepsan
BEPLIMHA NEBON BETKN

Puc. 4. ﬂuazpajwua AKmueéHocmu nOUCKa 6epuiuH, HeOOCMUICUMBIX U3 mekymeﬁ

B coorBercTBUM C ImMarpaMMaMy aKTHUBHO-
ctu mpoBepka koppektHoctu ['CA cBomutes k
ITOPUTMY C BO3BpPATOM IIOMCKA ITyTEH U3 Kaxk-
JI0OM BEpIIMHBI B KOHE4HYH0. [Ipm oTcyrcTBUM
TaKOro MyTH ONpeAessieTcs KOJIMYECTBO OecKo-
HEYHBIX LUKIIOB U «BUCSYHE BEPUINHBD.

MopacucTtemMa CUHTaAKCU4YeCKOro u
nekcuyeckoro aHanusa. NMpuHuMnbI
nporpaMMHON peanusauum aBTOMaToB
CUHTaAKCMY€eCKOro 1 riekcuyeckoro pasbopa

JlekcnueckMid W CHHTAKCUYECKUM aHaIIU3
omeparopa peajn30BaH C MOMOILIBIO HECKOIb-
KUX JIETEPMUHHUPOBAHHBIX KOHEYHBIX aBTOMA-
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TOB pa3HOTO YpPOBHA. ABTOMATBHI 3aJalOTCS C
MOMOIIBbIO YETBIpEX TaOJuII, CrieluPUIIIPOBaH-
HBIX B MPOrpamMme ¢ MOMOIIbI0 uHTepdeiica In-
itiator:

e Tabnuma KiacCU(PHUKAIMA BXOIHBIX CHM-

BOJIOB;

e Tabmuna nepexonoB [IKA;
e Ta0IMIIA BEIIOIHIEMBIX IE€HCTBUI;
e Tabnuma KraccuUKAIMM BO3MOXHBIX OIIIH-

OOK.

B Tabnmune xmaccudukanyu BXOTHBIX CHM-
BOJIOB KaxkaoMy BxojgHoMy ASCII cumBosy co-
nocTasisieTcsi Homep kiacca. CHUMBOJIBI BXOJ-
HOTO ayndaBuTa Pa3ACISAIOTCS Ha KJIACCHI, TIPH
3TOM CHMBOJIbI OJHOI'O Kjacca OJMHAKOBO 00-
pabaThIBaIOTCA.

Tabnuna nepexonos JIKA mpexacraBnser co-
00i1 MacCHB IIEJIBIX YHCEII, 3aIal0IIHH PYHKITHIO
nepexojoB aBroMara. [[Bym aprymentam (Te-
KyIIEMY COCTOSIHHIO M KJIACCy BXOJHOIO CHM-
BOJIa) COMOCTABIISIETCS CIEAYIOIIee COCTOSHUE U
BbINIOJTHsAEMOe aerctBue. [Ipu aTom eciiu HoMep
CJIEITYIOIIETO COCTOSIHUS PABEH JUTMHE TAOJIUIIBI,
9TO O03HA4YaeT KOPPEKTHOE 3aBepIICHUE PaOOTHI
aBToMara, a B Cllydae, KOTJla OH IPEBBIIIACT
JUTMHY TaOJIUIIBI, PA3HOCTh MEXIY HHUMHU OIpe-
JeNsieT HOMEpP OLIMOKU B TaOJHIIE MCKITIOYUTE-
JIbHBIX CUTYyallUM.

Tabnuna BBITOTHAEMBIX JCUCTBUN TpeacTa-
BIISIET COOOM MacCHUB HK3EMIUISIPOB OOBEKTOB,
KOTOpBIC BBIMOJHSIOT MPeoO0pa3oBaHUs Haj
AJIEMEHTaMU JIepeBa CHHTAKCHYECKOTO pa3bdopa.
Takxe neiicTBEM MOKET ObITh MPETyCMOTPEH
nepexo/] B MOIaBTOMAT.

Tabnuna knaccupukanud BO3MOXKHBIX HCK-
JTIOYUTEIBHBIX CUTyallud COJAEPKHUT DK3EMII-
nspel kinacca Exception. B cnmyuae oOHapyke-
HHS OIIMOKHM BO BXOJHOM ITOCJICIOBATEIBHOCTH
aBTOMAT TPHU MMOMOIIM MEXaHU3Ma HCKIIIOUUTE-
JBHBIX CHUTyallud «BBIOPACHIBACT» COOTBETCT-
BYIOIIYIO OMIMOKY, KOTOpasi 3aTeM MOXET ObITh
00paboTaHa Ha YpOBHE CEMaHTUYECKOTO aHAJIH-
3a ans MHGOPMUPOBAHUS TOJIB30BATENs U TO-
MIBITKU €€ UCTIPABUTH.

B cucreme renepanmuu KOJOB MPEAyCMO-
TPEHO YEThIpe KOHEYHBIX aBTOMara paszdopa:
aBTOMAT aHajHM3a OMepaTOPOB, aBTOMAT aHAIIM3a
UMEH TepeMeHHbIX W QyHkuui, KA pazbopa
YHUCIIOBBIX 3HAYEHMI U aBTOMAaT pa3bopa TeKc-
TOBBIX KOHCTAHT.

[TporpaMMHasl mocCiaeI0BAaTENbHOCTD TSI Pe-
anuzanuu pabotsel JIKA, 3agaHHOoro npu nomo-
M BBHINICYKAa3aHHBIX YEThIpeX TaOIull, onpese-

neHa B kiacce Thinker. Meron parse 3TOro
KJIacca BO3BpalIacT B KauyecTBE pe3yJibTara Be-
pIIMHY JepeBa CMHTAKCHMYECKOro pazbopa ore-
paTopa. DTOT KJIaCC MMEET CCHUIKY Ha JK3EMII-
JSp MOJENH aNrOpUTMa, YTO MO3BOJSET obec-
MEYUTh YHHUKAJIHLHOCTh BBOAMMBIX B JEPEBO
CHHTAKCHUYECKOTr0 pa3dopa nmepeMeHHbIX.

Taxoke BBeneH kiacc StatementParser, npuc-
MOCOOJIEHHBIN 11 TO3TAITHOTO aHaJIu3a 3Haye-
HUN BCEX ONEPATOPHBIX M YCIOBHBIX OJIOKOB B
I'CA. OH conepXuT TONOJIHUTEIbHBIE METO/IBI,
CBSI3aHHBIE C KOPPEKTHBIM JT00ABICHUEM HOBBIX
Y3JI0B B JIEPEBO CHHTAKCUYECKOTO paz0dopa.

LleneBas cTpyKTypa AaHHbIX
CUHTaAKCUYECKOro U NIeKCM4YeCcKOro aHanusa

AOcTpakiueil y3ia aepeBa CHHTaKCHYECKOTO
U JIeKCHYeCKoro paszbopa sBIsSETCS Kiacc
Operand. OnepangamMu SIBISIFOTCS IIEJI0€ YHUCIIO,
JIECTBUTENIBHOE YMCIIO, CTPOKA, NEpPEeMEHHasd,
bynkius u onepartop. OmnepaHa UMeeT CTPOU-
HOE 3HaueHue, KoTopoe CPOpPMHUPOBAHO B pe-
3yibpTaTe pabOTHl aBTOMAaTa aHanu3a. B mamb-
HeHIIeM, Mpu TeHepaly KOoJ0B, pa3HooOpasue
BUJIOB y3JI0B OOJIETYUT TPAHCISAIUIO HA COOT-
BETCTBYIOIIMM SI3bIK TPOrPaMMHUPOBAHUSI.

Dx3eMInIsIphl Kiaacca Function B mose 3Haue-
HUSL XpaHAT UM (QYHKUMU M CCHUIKY Ha apry-
MEHT, TaKXe SIBIISIOIIMICS y3J0M JepeBa pas-
oopa.

B mone 3HaueHus HK3EMIUISIPOB Kiacca
Statement comepXUTCA Ha3BaHHUE OIEpaTOpA.
Takxe 3TOT OOBEKT MMEET CBSI3U C JICBOW H
IIpaBOM 4YacTAMM OIlepaTopa, B CBOK OYEpEdb
SIBJISIFOLIUXCST y37IaMU JIepeBa JIEKCUKO-CUHTAK-
CHUYECKOro paszoopa.

Cesi3p MEXKIy dJIeMEHTaMH jepeBa pazbopa
peann3oBaHa MOCPEACTBOM HENOCPEICTBEHHBIX
CCBUIOK Ha ONEpPaH/Ibl, XpPAHUMBIX B y3JaX Jiepe-
Ba.

ABTOoMart pasbopa onepatopa
JIeTepMUHUPOBAHHBIA KOHEYHBIA aBTOMAT
pa3bopa omneparopa NnpexHa3HauYeH JUIsl KOppekK-

THOTO J00aBJICHUS HOBBIX OINEpalUil B JIEPEBO

pa30opa 1o ClIeAyOUIMM IPaBUIAM:

e orepauus NPUCBAaUBAaHUS YCTaHABIMBACTCS B
KauyecTBE HayaJbHOW BEPIIMHBI JIepeBa pas-
O6opa. B nmepeBe MoxeT ObITh JIMIIb OJUH
orepaTop NpUCBAaUBaHUS;

e OCTaJbHBIC ONEPALMH PA3ACIAIOTCSA HA YPOB-
HU. Onepanus i-ro, 60siee BEICOKOTO YPOBHS,
YeM TeKylIlasi, 3aHUMaeT B JiepeBe pazdopa
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MECTO B MpaBoii BeTke omepaimu (i—1)-ro
YPOBHS, MPU ITOM OIEPaToOp, paHee CTOsIB-
M B 3TOM MECTE, CTAaHOBHTCS JICBOM BET-
KOi1 omnepanuu i-ro ypoBHs. B ciaydae no0as-
JeHUH omepanuu Ooyiee HU3KOTO YPOBHS,

4YeM TeKyIllas, 3Ta ornepanus Jo0aBiseTcs B

IIPaBYIO BETKY TEKYILEH.

Paznenenne onepanuii mo ypoBHSIM IOKa3a-
HO B Tabymre 1.

Taon. 1. Pazdenenue mamemamuueckux u 102U4eCKuUx onepayuii no ypoeHam

YpoBeHb onepauyuu

Onepauust

0

= (mpucBauBaHUE)

| (rornueckoe NJIN)

& (moruueckoe 1)

< (mensbIie) > (6osble)

+ (cnoxxenne) — (BBIYUTAHUE)

Ol B|WIN| -

/ (nenenue) * (ymMHOXKeHHE) % (HETEHHUE IO MOAYIIIO)

IIpumep nepeBa JIEKCHUKO-CHHTAKCUYECKOIO
aHanmu3a JuIst oreparopa b = atcte > f+d | K&p
IpeJCTaBJIeH Ha puc. 5.

ABTOMAT pazbopa OmepaTopoB MPOrPaAMMHO
peanusyercs pu IIOMOILH Kjacca
StatementParser, 115 nHULMATN3ALUKA KOTOPOTO
ucnonb3yercs kinacc ParseStatement. I'pad as-
ToMara pa3bopa OIEpaToOpOB IPEACTABICH Ha
puc. 6.

Puc. 5. Ilpumep oepesa nexcuxo-
CUHMAKCUYecKo20 pazoopa

ABTOMaT paszbopa NMMeH nepemMeHHbIX
1 cbyHKUUN

JlaHHBIN aBTOMAT MpeaHa3HaueH s 100aB-
JICHUsI B JEPEBO pa30opa MEepeMEeHHBIX H (DyHK-
nuii. UMsa nepeMeHHO# win QyHKIMK HauWHae-
TCSL ¢ OYKBBI U MOXET COJep’KaTh OYKBBI, LIU(}-
pBl, CUMBOJIBI TOJYEPKHUBAHHUSA « », TOYKY H
KBaJlpaTHble CKOOKM. DYHKIMS OTIMYAETCS OT
IIEPEMEHHON TEM, UYTO COLEPKUT KPYIJIBIE CKO-
OKu, cofeprKaliye onepaTop, KOTOpPbId Ha3bIBa-
eTcs apryMEHTOM (YHKIIHU.

Korpa aBromat BcTpedaet 1pyroii CAMBOJ BO
BXOJHOM IIOCJIEIOBATEIIBHOCTH, OH 3aBEpLIAcT
CBOIO pa0OTy U MepeaeT ynpaBieHUe aBTOMATy
6o0J1ee BBICOKOTO YPOBHSI.

I'padp JIKA anaim3a MMEH TEPEMEHHBIX H
byHKIUI mpeacTaBieH Ha puc. 7.

Puc. 6. I'pagh asmomama pazoopa onepamopos
a — nepexoo0 K nooagmomamy pazoopa umeH
nepemennvix u Qynxuuit, b — nepexoo ¢ nooa-
emomamy pazoopa YucieHHbIX KOHCIMAHm,

C — nepexoo0 K nooagmomamy pazoopa cmpo-
YHBIX KOHCMAHM, € — KOpPEeKmHoe 3a6epuie-
Hue pabomul agmomama.
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Byksa, undpa,

| KOHeL, CTPOKn bykea, undpa,

owmbka
Puc. 7. I'pagh asmomama pazoopa
nepemMenHbIX U YHKUYUIL.
a — nepexoo0 K anaau3y apZymMeHmos YyHKyuu,
e — KOppekmHoe 3agepuienue padomol
asmomama.

ABTOMAT pa3bopa YNCNOBLIX 3HAYEeHUN

Uucna — menple Wik ACUCTBUTENbHBIC - Ha-
ynHatoTcs ¢ nudpsl. Paznenurenem mexny ue-
J0W ¥ APOOHOM YacThIO B JCHCTBUTEIHLHOM YH-
CJI€ CIy’KHUT TouKa. J[eiCTBUTEIBHOE YUCIO MO-
JK€T HAUYMHATHCS C TOYKHU, B TAKOM CJIy4yae ero
1eJ1ast YaCTh paBHA HYJIIO.

B cnyuae, ecnu aBTOMar BCcTpeyaeT Apyrou
CUMBOJ (He nU(pPy W HE TOYKY) OH 3aBEpIIacT
CBOIO pa0OTy U MepesaeT yrnpaBieHHe aBTOMATy
0o0J1ee BBICOKOTO YPOBHSI.

UYucroBble 3HAYEHHs XPAHATCS B COOTBET-
CTBYIOILIUX Y3JIaX JIepeBa JIEKCUKO-CUHTAKCH-
YEeCKOro pa3dopa B BUJE TEKCTa, OJIHAKO paboTa
JAHHOTO TMOJAaBTOMAara TapaHTUPYET BO3MOXK-
HOCTb KOPPEKTHOTO MpeoOpa3oBaHUs €ro B Iie-
JBIA TMOO0 BEIIECTBEHHBINH YHUCIOBOW THIT TIPHU
MOMOIIU CTaHJAPTHBIX CPEJICTB sI3bIKa Java.

I'padp aBTOMara-aHanmuzaTopa  YHCIOBBIX
KOHCTAHT IMPEeICTaBIEeH Ha pHC. 8.

n a
umcbp Lcbpa

uncbpa

Puc.8. I'pagh asmomama pazoopa
YUCI06bIX KOHCMAHM.

ABTOMAT pa3bopa CTPOUYHbIX KOHCTaHT

CrpouyHasi KOHCTaHTa HAYMHACTCS U 3aKaH-
YUBAETCS JBOMHBIMM  KaBblUKaMH. BHyTpu
CTPOYHON KOHCTAHTHI Pa3pelIeHO HCIOIb30BaTh
I00ble CUMBOJIBI, 32 HUCKIIIOUEHHEM KOMOWHa-
U ¢ CHMBOJIOM «0OpaTHBIN cienn («\»), He
SIBJISTFOIIUXCS  CYKeOHBIMU cuMBoiamu. Ciy-
KEOHBIMU SIBJISIFOTCS KOMOHMHanuu «\n» (mepe-

XOJI Ha HOBYIO CTPOKY), «\t» (TaOystmms), «\"»
(mBotiHbBIC KaBbIUKH) «\\»(0OpaTHBIH cier).

I'pad mepexomoB IETEPMHUHUPOBAHHOTO KO-
HEYHOr0 aBTOMATa aHaju3a CTPOYHBIX KOHCTAHT
NpeJCTaBiIeH Ha puc. 9.

Puc. 9. I'pagh asmomama pazoopa
CMPOUHBIX KOHCIMAHM.

Moacuctema reHepaumm KoaoB

Orany reHepalnuy Koja MpeAlecTBYIOT 3Ta-
bl MOCTPOEHUSI OJIOK-CXEMbI (pacroyioKeHue
OJIOKOB, WX CBSI3bIBAHWE W YKa3aHUE 3HAUYCHHM )
u Bepudukanuu (IpoBEpKa KOPPEKTHOCTH
CTPYKTYpPBI OJIOK-CXEMBI, JIEKCHUECKUH W CHH-
TaKCUYECKUW aHallu3 3HaYeHUM orneparopos). B
Clly4ae KOPPEKTHOTO MPOXOXKICHHUS dTama Ipo-
BEPKH B KaXJOM OIEPaTOPHOM U YCIOBHOM
Omoke (opMupyeTcs IEpeBO JEKCUKO-CHHTAK-
CHUYECKOro pa3dopa, a MOJIENb allrOPUTMa Co/Jle-
PKHUT CIIMCOK BCEX HCMOJIb3yEeMbIX MepeMeH-
HbIX. C 3TOr0 MOMEHTa HauYMHAETCs ATall reHe-
paru Koaa. BHauase monp3oBaTeno mpeara-
€TCsl BBECTH THIIBl HCIIONB3YyEMbIX ITaHHBIX B
cnenuaibHoM okHe. [locie 3Toro mpoucxoaut
dbopMUpOBaHHE YacTU MPOTPAMMHOTO KOJa ¢
YKa3aHHEM HCIIOJIb3YEeMbIX TMEPEMEHHBIX U HX
TUTIOB. 3aTeM OCYIIECTBIsieTcs (popMupoBaHUE
TeJla MporpamMMbl MyTeM 00Xoja jaepeBa OJOK-
cxembl. Ha sToM »3Tame BaXHO BBIACIUTH B
OJIOK-CXeMe TPH Pa3InYHbIe CTPYKTYPBI: IIUKII C
npeayciaoBueM (puc.10), UK ¢ MOCTyCIOBHEM
(puc.11) u oObruHOE BeTBIICHUE (prc.12).

writeln(a) | writeln("end")

Puc. 10. Ilpumep yuxna c npedyciosuem

AHamizyloun pe3yiabTaTd OOCHIIKEHHS MO-
JKHA TIPOCITIIKYBATH JIESIKY CXOXKICTh 3 TEOPETH-
YHUMH JaHUMU. 3aBISKH TMPOBEIECHUM pO3pa-
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XyHKaM 1 moOyaoBi rpadika, 1o 300pakeHHI
BUIIIE, MU JOBEIH, 1[0 Yac pOOOTH Mporpamu 3a-
JICKUTH HE JIUIIE BiJ KUIBKOCTI BY3JIIB y TOIO-
JIoTii, ane W BiA KIJIBKOCTI pedep, 10 3’ €THYIOTh
111 BY3JIH.

Fi
X
writeln{a)

Puc.11. IIpumep yuxkna c nocmycinoeuem

Readin(a);

-

—

Writeln("a=3");

=3 jx_

Writeln("a==3")

®
I

Puc 12. IIpumep neyuxknuueckozo 6emeieHus

B cnyuae, ecnu Tekyiias BepIIMHA — orepa-
TOpHAasi, B KOJ IMpOrpaMMBbl 100aBIseTcs ee 3Ha-
YeHHUE, OTTPAHCIMPOBAHHOE HA 3aJIaHHBIA SI3BIK
MIPOrpaMMHUPOBAHUS.

B ToM cnywae, ecnu TekyIas BepIIMHA —
npeaukatHas (puc. 12), ucmonb3yercs MeTof,
BO3BpAIAIOIINN Y3€Jl CIUSHUS, B KOTOPOM CXO-
JSTCS 00€ BETKU JTaHHOW YCJIOBHOUM BEPIIHHEI.
B Tekct mporpammbl 100aBiS€TCS OIEpaTop
HEIUKINYECKOrO BETBJICHMS. 3aTeM JBaXK[bl
PEKYpPCHUBHO 3aIycKaeTcs MeToJl «Stepy» s Je-
BOU U IPAaBOM BETKU YCIJIOBHMsI, IIPU OTOM B Kaye-
CTBE KOHEUHOH BepuIMHBI 00X0Ja 3agaeTcs
HaWJEHHBIN y3en ciIusgHus. Takum o0pa3zom
o0ecreynBaeTcsi pacCMOTPEHHE YCIOBHS Kak
IIEJIOCTHOW CTPYKTyphl. B nmanbheiimem o0xox
MPOJOKAETCA C BBIXOJHOTO COCAMHEHUS Hai-
JEHHOTO y3Ja CIUSHUS.

Ecnu Texymuii 010K sIBISETCS Y3JIOM CIMSI-
HUs, 3TO SIBJSIETCA MPU3HAKOM 1UKIIa. B ciyyae,
KOrJla KOHIIOM HCXOJSIIET0 COSAMHEHHUS y3ia
cnusHus  sBiseTcs npeaukar (cm. puc. 10),
JAHHBIN IIUKJ SBJSETCS LIMKIOM C IIPELyClIOBU-
eMm. Ecnu ke mpenukar siBJAS€TCS HA4yajJoM ellle
HE MPOWIEHHOTO0 BXOJHOTO COETUHEHHs y37a
cmusiaus (puc. 11), onpenensercs UK C MOC-
TyclioBueM. B o0oux ciydasx st o0paboTKu
Tela ILMKJIAa PEKYpPCHUBHO 3aIlyCKAETCS METOM
«Step», u ganpHeimnas oOpaboTka HaYMHAETCS
CO ClIeyIoIel 3a HUKIOM BEpILIUHBI, 4TO o0ec-
neunBaeT (popMUpoOBaHHE IUKIA KaK EIMHOM

CTPYKTYpBI.

Pa3zpaboranHas cucrema MOKeT OBITh MCIIO-
Jb30BaHa KaK MHCTPYMEHT OOy4YEHHsI MPOTpaM-
MHCTOB HayaJIbHOTO yYPOBHS, a TakKe, IpH He-
KOTOpOH MOAU(UKAIIMK, KaK JOMOJHECHHE K
cymectByronuM CASE-cucremam ajist reHepa-
IUF BHYTPEHHETO ITOCJIEA0BATEILHOTO KOJa
METO/IOB.

Cnucok nutepartypbl

Lo

1982 —c. 99.
http://office.microsoft.com/
http://www.koffice.org/kivio/

http://vicking.narod.ru/flowchart/index.html
http://alglib.manual.ru/blseditor.zip

Nouokown

[Moctynuna B penakiuto 17.12.2009

P. JIunrep, X. Mumnc, b. Yutr «Teopus u nmpakTuka CTpyKTYpPHOTO OporpaMMUpoBaHus», M.: «Mup»,

http://tinyelectronic.org.ua/sites/default/files/programs/block-schem.exe

P. V. Cebecta «OCHOBHBIEC KOHIIETIIINH S3BIKOB ITPOrpaMMUpoBaHus» - M.: "Bumesamc", 2001 —c. 179.



