
2. nEKcuqEcKr4fr nnnnug

Sran nexcuqecxoii o6pa6orrn reKcra ucxoAsofi nporpaMMbr BbrAenrerct B or-

Aemrrufi eran pa6orsr KorlrnuJrrropa, KaK c MeroALIqecKr{Mr{ ueJrrN{H, TaK H c qeJIbIo

coKpaureHr{r o6rqero BpeMeHr{ KoMnHnrrllru flporpaMMbr. llocreAsce Aocrrrraerct
3a clleT TO|O, qTO I4CXOAHa.TI npolpaMMa, npeACTaBneHHat Ha BXOAC KOMI]HI,ITOpa B

BHAe He[pepunHofi rrocneAoBareJ]bHocrrr cHMBoJroB, Ha 3Tarre JreKcurrecKofi o6pa-

6orxu npeo6pa:yercs K HeKoropoMy craHAaprHoMy BHAy, qro o6,rerlaer AallHefi-
urlrf i aHa:rus. f lpu 3ToM Hcnonb3ylorct cneIII{aJIH3HpoBaHHbIe anropuTMbl

npeo6pa:onaHrrr, reopHr H rrpaKrllKa nocrpoeHl{t Koropblx npopa6oraua Aocra-
TolrHo my6oro.

2.1. Sanav.n n QynxqnonlrpoBaHre
6nora neKcurrecKoro auanusa

lIoD,.uetcctt,tecKu.+t aHanu3o-\r 6yaernr noHrIMarE, npouecc npeABaplrrelrsofi o6-

pa6orru ucxo4noii nporpaMMbr, Ha KoropoM ocHoBHr,re JreKcHqecKI{e eAHHHIIII

nporpaMMrJ - neKCeMbr: KJIIoqeBbIe (clyNe6uue) croea, ugeuruQHttaropbl, I!{er-

KH, r(oHcraHTbr rrpr{BoArrcq K eAnHouy r}opuary H 3aMeHslorcfl ycJIoBHbIMH KoAa-

Mvilnv ccbrJlKaMu Ha coorBercrByrorque ra6luurr, a KoNrMeHTapuu ucKnloqalorct

rr3 TeKcra nporpaMMbl.

Buxo4auu JIeKcHr{ecKoro aHaJIH3a.ltBntlorcf, noroK o6pa:on neKceM-AecKpI4n-

TopoB n ra6llrqrt, B nocneAHl{x xpaHtrct 3HaqeHHt BbIAeJIeHHbIX B rlporpaMMe

JIEKCCM.

/ lecrcpunntop - 3ro napa BHAa: (<rnn nerceMbt>, <yKa3arenu>).

rre <Tiln reKceMbr> - 3To, KaK npaBHJIo, uncroroit KoA Knacca neKceMbI, Koro-

prrii osuauaer, rrro JreKceMa npr.rHaAne)KHT olIHoMy rr3 KoHcqHoro MHoxecrBa KJIac-

coB cJroB, Bt'IAeneHHbIX B -fi 31'lKe rlporpaN{lulIpoBaHHq;
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<yKa3aTe'b

naMrrrr, B Koropofr xpaHr.rrcr aApec 3ToI"r JreKceMbr, nH6o qtrcJro, aApecyloulee 3nc_
MeHT Taonllqbl, B KOTOpOI"T xpaHI{TC' 3HaqeHue 3TO}-I JIeKCetvlbr.

Koru.{ecreo KraccoB JlcKccr\,r (r.e. pa:nuvHblx BHAoB cnoB) B ,r3brKax nporpaN{_
MHpOBaHHT MOXer 6urr pa:luqHbrM. Hau60nee pacrrpocrpaHeHHr,rMrr Kraccar{rr
gBJISTOTC.'I:

E ugeHrnrfrrKaropbr;-

E c-rryxe6Hlre (xlrouenrre) crona;

Q pa:4erumern;

E roncraHrrr.

Moryr BBoAHrbcfl H Apyr'e KJraccbr. 3ro o6ycnoBJreHo B nepByro oucpe.4r rofr
poJIbIo' Koropyrc urparor pa3rHr{Hbre BHAbr cJroB rrpH HanHcaHrrH HcxoAHoii npo-
rpaMMbI lI, coorBercrBeHrro, npu [epeBoAe ee B MarrrrrHHyro ilporpaNrMy. flpu erou
Han6oree ilpeA[oqruTeJrbHbrM rBJr.rlercr pa:6ueuue Bcero MHoxecrBa cJroB, Aonyc_
KaeMOro B {3bIKe rIporpaMMHpoBaH}It, Ha raKHe KJraccbr, KoropLre 6tr ne flepeceKa-
nl'Icb Me)KAy co6ofi. B sroM cnyqae reKcuqecKHir asanuz MoxHo Bbrrro;rHr.ITb 6o.rree
e0{rerrnruo. B o6rqeu cnyqae Bce BblAelrreNrbre KJraccbr rBnqrorcr rr.16o xoneqHu-
un (xlrovenbre cJroBa, pa3AenuTenu Ir Ap.) - KJraccbr SurcnponanHbrx AJr{ AarrHoro
t3blKa rlporpaMMHpoBaHrrt cloe, nu6o 6ecroHe'IHrrMvHrrrT oqeHb 6olrnuuu (ugeH-
raQlmaropu, KoHcraHTbr, uerxu) - Knaccbr [epeMeHHbrx Anfl AaHr{oro,3bIKa nDo-
rpaMMr,rpoBaHH.rr cJroB.

C grplx noslruufi xo4rt o6pasoB JIeKceM (Aecrpunropon) u: KoHer{Hbrx KJraccoB
BCerAa o.[Hrr H Te xe B pa3ruqHbrx rrpofpaMMax An.s AaHHOTO KOMnUJrrropa. Ko4sr
xe o6pason neKceM H: 6ecxoHe.IHbIX KJIaccoB pa3Jrr4rrHbr Anr pa3Hbrx [porpaMM ri
tpoprralrpyrorc.a rcaxgufi pa3 Ha grane JreKcnrrecKoro aHajrrr3a.

B xoAe JIeKcI{lIecKoro aHaJII.I3a 3HaqeH}r[ JreKceM Hs 6ccxouerrHblx.KJraccoB
rroMeurarorcs s ta6ruubr coorBercrByroqux KnaccoB. Kouequocrr ra6luu
o6rrcuser orpaHHqeHHr, cyqecrByroqlre B r3brKax [porpaMMHpOBaHH' Ha
AnHHbr (u coorBercrBeHHo VNCnO) ucnonb3yeMbrx B nporpaMMe ureHTu$r.rxa-
TOPOB H KOHCTAHT. HCO6XOAUMO OTMETIITb, qTO IIHCIIOBbIC KOHCTAHTbI NEPEA
TIOMCIIIEHI,IEM I{X B rA6rrrrqY MOrYT TIEPCBOAI,ITI,C,'I H3 BHCruHCrO CHMBOJIbHOTO
Bo BHyTpeHHee Marur.rHHoe npeAcraBleHr,re. Cogepxuuoe ra6luq, e oco6eH-
HOCTH ra6luqu lrAeHru$uxaropoB, n 4alsuei lureM noIIoJrHre.t.cf,  Ha 3Tarre ce_
MaHTHI IeCKOTO aHaJr I t3a  HCXOAHOfr  nporpar r lMbr  u  Hcr ror lb3ycrc f l .  Ha 3 . ra le
reHeparIHH o6rercrsoii rrporparuMbr.
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26 Iexcuqecxuti aua,tus

Paccuorpun ocr{oBHbre uAeH, Koropbre Jrexar B ocHoBe nocrpoeHrlt JIeKcHqec-

KOrO aHaJrr{3aTopa, [po6ncN{br, Bo3HHKaIorIHe npH ero pa6ore, 11 [oIXoAbI K I{x yc-

TpaHeHHlo.

flepnonavarbHo B TeKcre ucxoAHoii nporpar\rNrr,r JrcKcrrqe cKrrii ana:rtr:arop nu-

AeJrger nocneAoBareJlbHocTb crlMBolroB, Koropar no ero npeAno'IoxcHl{Io AOJIXHa
6brru c:roeoM B rlporpaN{I\te, T.c. :rexceuofi. Moxer BblAentrbc.t IIe Bct ilocneAoBa-

TeJlbHocrb, a roJIbKo OAHH clIMBol. roroprrfi cqHTaerct HaqaroNr -qcxcer4rI. 3ro

nau6onee orBercrBeHHas iracrb pa6oru JreKcrrqecKoro aHaJIII3aropa. Bolee rrpocro

oHa peanH3yeTc.rl AIq Tex q3bIKoB rlporparuN{}IpoBaHut, B KoTopLIX c.rloBa B rlpofpaM-

Me orAerrrrcrcq Apyr or Apyra cnerIHanbHbIIuII pa3renllreJltMlI (HanpHMep, npo6e-

:ralru), lu6o:anperqeHo Hcnotb3oBaHHe cryNe6urrx ciroB B KaqecrBc IIepeMeHHbIX,

ru6o x.naccr,r JreKceM ono3Harorct no BXo)KAerrnro nepBoro (noc,'IeAFIero) cuunola

JICKCCNII,I.

flocle aroro (unu flapannenr,Ho c arnlr) npoBofrrrcr Ir4enrnr[rrraql{t JIeKce-

rwrr. OHa 3aKJlroqaercx n c6opre JIeKceNIbI H3 cHMBo.froB, HaqHHas c BbIAeJIeHHofo

Ha npeAbr.qyuleM 3rane, u [poBepKrr npaBunbHocrrr 3anrrcu.JIeKceMbI AaHHOTO
KJIaCCa.

i44enrurpunarlur JIeKceMbr n3 KoHer{Horo KJracca BbrnorlHsercq nyreM cpaBHe-

HHr ee c 3TaJroHHbrM 3HarreHueM. OcHonuaq npo6lerra 3JCCb - MrrHHMrr3arIHr Bpe-

MeHr{ fror{cKa 3TaJroHa. B o6uernr cnyqae Mox(er uoua.loSrrri,c.s norHbrfi nepe6op

cnoB AaHHofo KJIacca, s oco6eHHocru Anf cJlyqar, KorJa Bbl.ler'rcHHoe AJI{ otlo3Ha-

HItt cJroBo co.{ep}o{T otun6xy. Yuenuuurr BpeMr rorrcr\A r\roiriHo, Hcrlonb3yf pa3-

]IHIIHbIC MCTO.4bI YCKOPCHHOTO TIOHCKA:

B naeroA ruHeiisoro cnplcxa,

E lrero4 ynop.sAorreHHoro cnucKa;

B rueroA paccraHoBKu n apyrne [6].

,{:rx u4euru$ur<aqnn JreKcer\{ zg 6ecrcone'{Hrrx (o.rcril So,rrulrx) KJIaccoB I{c-

nonr,3yrorcr cleqrraJrbHbre MeroAbr c6opru JreKcer\r c o.tnoBpeMeHnofi nporepxoti

rrpaBunbHocrr{ Ha[HcaHur JreKceMbI. llpu nocrpoe]rHrr 3Trrx anropuTMoB tul.{poKo

npr4MeHrercx Sopuanr'nrrfi lrateuaru.IecKuii annapar - rcopilq peryn.spHblx s3bl-

KoB, rpaMMarrrx r.r KoueqHbrx pacrro3HaBareJrer"{. flpaxrrrvecxHfi acleKT srofi reo-

puu rtrfr qelefi JleKcl{qecKoro aHaJIII3a 6yAer paccuorpeH e n.2.2.

IIpn ycneursoii uAeHruSuxaquu 3HaqeHrrc Jrexccr\rr,r n: 6ccroneqHoro KJIac-

ca rroMeuraerc.s s ra6rrrr{y HAeHTTIT}uxaqnH JreKceNr iIa}rnoro KJIacca. f lpu :rou

Heo6xoAutr.to [peABapI{TeJIbHo [poBepl4Tb: He xpaHIIrcfl nll raM yxe 3HaqeHue

,IaHnoil JIeKCeMLI, r.e. seo6xoAI{I\{o npoBoAIITb npoc\Iorp aleuenror ra6:rn-

qrr. Ecru ee raM Her, To 3HaileHue noMerraerc.a e ra6,rrtqy. f lpu :rolt ra6luua
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Aon)KHa AOrrycKaTb pacuupeHr4e. ou.f,rr )Ke AJr{ yMeHbrrreHr,rr BpeMeHH Aocry-
rra K 3JreMeHTaM Ta6nuqbr oHa Aon)KHa 6uTL cnequaJrbHbrr\I o6pasou opraHr.r-
3OBaHa, rIpH 3TOM AOnIKHbI I{CnOJIL3OBarbcr C[eII[aJrbHbre r!1c foAbl ycKopeHHoro
TIOIICKA 3JICNICHTOB.

flocre [poBeAeHrrr ycrerrrHofi HAeHrH$r.rKarIr.rH JreKceurr Soprnlupyerc.fl ee 06-
pa3 - AecKpllnrop, oH rloMeulaerct B BbIXoAHOii rIoToK JIeKCT{qecKOrO aHaJrr.r3aro-
pa. B crryqae HeycrerxHofi ugeHru$HKarlrru <fopulrpyrcrcr coo6u1eHu.s o6 ouru6xax
B HanHcaHrru cJroB nporpaMMbr.

B xo.qe JIeKcIIqecKoro aHarIH3a Moryr BbrrroJrH-{Tbc.fi H Apyrue Br{Abr JreKcrrqec-
KOfo KOHrpOJr.f,, B qaCTHOCrr{, npoBep.fieTcr rrapHocTb cxo6ox r.r Apyfux napHbrx
C}I]\IBOJIOB.

Buxo4uofi rroror c neKcuqecKoro aHaJrrr3aropa B AanbHefiureu [ocrynaer Ha
BXOA CHHTaKCUqeCKOTO aHanu3aTopa. tr4Nteetcs nBe Bo3MoxHocTH I{x cBq3r.I:

fl pa:AerrHafl eBN3b, rrpr.r Koropoft srrxoA neKcr{qecKoro anaJrrr3aropa
rf opiullpyerc-s florHo crb rc r{ 3areM rrepeAaercr cr{HTaKcrrqecKoMy aHa-
JrH3aropy;

E uepa:gerbHas cBf,3b, KorAa cvHraKcr,rqecKoMy aHanrr3aropy rpe6yercx
ouepe4uofi o6pa: lenceMbr, oH BLr3bIBaer JIeKcr{rIecKHfi ananusatop, ro-
roprrft reneplrpyer rpe6yernlrrfi lecKplrrrrop r{ Bo3Bparqaer yrrpaBJreHr,re
crrHTaKcuqe cKoMy aHaJrLr3 aTopy.

Bropofi Bapr.raHT xapaKrepeH An{ oAHorrpoxoAHbrx rpaHcnrropos. TarnN{ o6-
pa3oM, npoqecc JIeKcHqecKoro aHanu3a Moxer 6rrrr AocrarorlHo npocrbrM, Ho B
cMbrcJre BpeMeHr.I KoMrrun.squrr oKa3brBaercs AoBorbHo AonrI.IM. Kax yr<a:rtnaer-
cx e [9], 6orsure noJroBuHbr BpeMeHH, 3arpaquBaeMoro KoMrr]tJrrropoM Ha KoM-
rrnJrrrlrrlo, npuxoAltrcr Ha 3Tan neKcrrqecKoro aHaJII,r3a. Ha puc. 2.1 . Als
rrpr4BeAeHHofr rau xe [porpaMMbr rroKa3aH sogr{oxHufi Bapr,raHT coAepxr{Moro
ra6nlrq u BbIXoAa JleKcuqecKoro aHaJrrr3aropa. flpu groM B KauecrBe KoAoB THrroB
neKc eM plcnonb3yloTcfl quc ila:

10 - r.rlro.reBoe crroBo;

20 - pa:aenurenb;

30 - nAesru$uxarop;

40 - xoscraura.
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Bxog nercneecKoro aHan n3aropa:

PROGRAM PRIMER;
VAR X,YZ: REAL;
BEGIN

X:=5;
Y:=5;
Z:=X+Yi

END;

B nyrpeH n re ra6n r qul_neKcuqecKoro aHan n3aropa :

Ta6luqa KrlotreBbrx cJroB Ta6lnua pa:ilerrrelefi

Ne n/n KnbgeBoe cnoBo

1

5

o

Program

Begin

End

For

Real

Var

Buxop nerchi{ecKoFo aHan n3aropa:

Ta6rHUa

Ne n/n 14AeHrrOrKarop

1 Primer

X

z

Ta6lnua Koxcrarrr

Ne n/n 3raq. roxcranrur

Nq n,'fr Pa3AentrTenb

'l

2

3

5

b

7

I

.Qecxprnropnufi rexcr:
( 1 0 , 1  )  ( 3 0 , 1 )  ( 2 0 , 1 )
(10 ,6)  (30 ,2)  (20 ,2)  (30 ,3)  (20 ,2)  (30 ,4)  (20 ,7)  (10 ,5)  (20 ,1)
( 1 0 , 2 )
(30 ,2)  (20 ,7)  (20 ,8)  (40 ,1  )  (20 ,1  )
(30 ,3)  (20 ,7)  (20 ,8)  (40 ,1)  (20 ,1)
(3o,4) (20,7) (20,8) (30,2) (20,3) (30,3) (20,1)
( 1 0 , 3 ) ( 2 0 , s ) .

Puc. 2.1. flpnrep coaepxrrMoro ta6nuu r{ Blrxora reKcr{rrecKoro aHaJru3aropa
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2.2.  PerynepHbte q3btKl4,

KOHeqHbfe aBToMaTbt 14 neKc}tqecKnrt aH,anu3

Pa:pa6orna JIeKclIqe cxoro aHaJILI3aropa Br,rnonHrercc Ao craroriHo rrpo cro, e cJrH
npH 3ToM BocIIOJIL3oBaTbc.g xopolxo pa:pa6oraHHbII\t MaTeMaTurrecKr.tM a1111apaToM.
Taruu aulaparoM -nBJlterct reopritr peryn.spHLrx {36rKoB H KoHerrHbrx asro1{aroe. B
paMKax erofr reopnu KJraccbr oAHorunHbrx JreKceM (uleurHsuxaropbr, KoHcraHTbr
u r. a.) paccMarpllBalorct xar< SopvalbHbre r3brKn (x:ur u4enrn$unaropon, r3brK
KOHCTaHT ll r.A.), MHoxecrBo nperno)KeHufi xoropux ofl]rcbrBaerc.s c 11olvrourbro
coorBercrByloqefi flopoxAaroueii rpavuarur<u. llpu 3roM r3brKH 3rH HacronbKo
rrpocrbr, rrro oHr,r flopoxAarorcx npocreiiurefi us rpauir.r perynapHofi rpau-
lrarnxofi (rpauuarura Knacca 3 n uepapxun Xoucroro). llocrpoeaHas peryJrrpHa.r
fpaMMarHKa flBns,ercs, HcrorrHHKorlr, rro KoropoMy B AanbHefiruelr KoHcrpyrrpyerc,
BbrrrHcJrr{TeJrtnoe ycrpoft crBo, peaJrH3yrouee oyHruHrc pac[o3HaBaHrrf npeAno)Ke-
uufi l3rrKa, nopoxAaeMoro AanHofi rpaMMarr{Koit. fittx perynrpHblx r3brkoB TaKHM
ycrpoiicrnoM tBJlterc.x xoHeqHrIfi aBrorvrar. Huxe 6yayr paccMorpeHr,r ocHoBHbre
rIoH{TtIt Teopuu peryJUIpHbIX t3bIKOB U KOHeqHbrx aBToMaTOB r{ ee npaKTHirecKoe
r'rcnoJrb3oBaHHe rrpu pa:pa6orxe anfopHrMoB ugeHrurlurcauHH JreKceM.

Onpedenenue 2.2.1. llopoNgaroqar rpaMMarura G: <N, T, p, S>, npaBr{na
xoropofrrrMerorsuA: A -+aB ul l rC --+b, r4e A,B, C e N; a,b e T Ha:neaercs
peryrrpnofi (anrouaruofi ).

-f rrm L(G), nopoxgaeMr,rfi aBToMarHOri rpaMMarr,rKofr , Ha3unaercr aBToMar-
Huu (perynapHuu) mrmoMvrrrvtr3brKoM c KoHeqHbrM qucJroM cocro.sHnfr.

Ilpuuep 2.2.l.Knacc u4eHruSuxaropoB, ecJrr{ u4eHrusnraropoM rBnrercr rroc-
neAoBarenbHocrb, cocrorrqat u: 6yxn u rrnop, n nepBSIM CHMBOJTOM n4eUrusura-
ropa Mo)Ker 6slrt roJrbKo 6yxta, onucbrBaercr cneAyroqefi nopox4arorueii
peryrxpuoft rpaMMaruKofi G = <N, T, P, S>, s roropoii

N  =  { I ,  K} ,  T= {6 ,  q } ,  S  =  { t } ,
p = {  1 . I _ + 6

2 . I - + 6 K
3 . K + 6 K
4 . K - + q K
5 . K + 6
6 . K - + q )

3gecr 6, rI - o6oSqeHHbre repr\,ruHanbHbre cnrvrBoJrbr 4ra o6oaHaveunx 6yrn H ur{Op
COO'TBCTCTBCHHO.
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f lpouecc [opo)KAeHr.rr r.qeHrl{SuKaropa <66q6q)) orIIcblBacrcfl cnt"'A}rou{cii

NOCIC.TOBATCIIb}IOCT[,IO IIO,IICTAHOBOK :

2 3 , 1  3
I + 6 K + 6 6 K + 6 6 u K + 6 6 u 6 K

6
66u5u

Heo6xorurvto orMerIITb, lrro.qaHr{at rpaMMarIIKa Hc c.qI{HcrBcHrrar, Koropat oIIu-

cbrBaer r3brK rlleHTnrptmaropoe.

OAHaro ocnoeuoli :aAaqei ,lIA qs,r.sercrl He nopox;lcHl{c JIcKctrLIecKlrx eAuHriu, a

r.rx pacno3HaBaHue. Marerrallr.recxofr lro;1c:rblo npoqecca pacrrr)3naBal{ilr peryltp-

Horo q3blKa flBrg.ercg. Bllr{ucrurcrsHoe ycrpoircrBo, Koropoc Hrl3blBacrcfl. KoHeqHbnt

armotramoJl (KA). TepulrH <rone.rHr,rii)) [oArrepKr{Bacr ro, rrro Br,rrrrrc,quTenbl]oe yc-

rpoilcrno HNreer $uxcnponausrdi u roneqnsrri o6rclr narlrrru H o6pa6aruBaer IIoc-

iIeAOBaTenLHOCTL BXOAHbIX CHMBOJIOB. IIpI{HaAneXaudIIX HeKOTOpOIvIy KOHeLIHOMy

MHoxecrBy. Cyurecrnyror?a3nuqHble rLIfIbI KA, ec.nu rlryuxulreii BLIXoAa KA (pe-

3ynbraroM pa6oru) flBJrl.ercs. nurxb yKa3ar{rre Ha ro, .{orlycrrlN,ra Il,'rlr Her Exo,qHa-q

[ocneAog€tTeJlbHocrb cHMBoJIoB, ralcor"r KA Ha3brBaror KoIreLlHbr.tt pacfto3qaqclnlere,\t.

[1,reHuo5--ror run KA e AamHeiiueM MbI u 6yAcnt paccNtalpllBarb.

Onpedenenue 2.2.2. Koue.rsulr aBToMarorr Ha3brBacrct cxc'IyioutaH n.tl'rcpKa:

A:  <V Q,5,  e, , ,F>,  r rc  V:  {a, ,  a" ,  . . . .  a , , , | .  -  exoAHof i  a , r ( tanur  (xouevHoe

MHOXeC'rBO Cr.tU eO-rOe):

Q : {qn, Q1, ..., Qn_,} - a:ISawIT cocTotHltl i  (xoHcurroe NrIIoXeCrBo cll l teolos);

6: Q x V -+ Q - rfynruux nepcxoAoB,

q,, € Q - HarranbHoe cocrorHlle KoHerlHofo aBTollara;

F c Q - MHolkecrBo 3aKJIlotII{TeJrbHbIX cocrorHltt'i.

Ha cogepxareJlbHoM ypoBHe QyHr<uuoHllpoBaHIIe KA rtoxno ilpeAcraBnrb cire-

AyIoxIHM o6pa:or'1.

tr{Nleercq 6ecxoneqHaq JreHTa. pa:6lrrax na qqeilxlr. s xax.roil iI3 Koropllx Mo-

xer HaxonfiTbcfl oarrH crrMBoJr us V. Ha JreHTe 3anr.rcaHa ucnorlKa u e V*. -flqciirn

cJreBa H crrpaBa or l-telorrKH He 3a[oJIHeHbr. tr4N{eercr KoHerrHOc y'crpoficreo yilpaB-

reHuq (YV) c .rHraroqeii rolonrcoii, Koropoe N{o}Ker noc.-rc.toBare-Ilbuo cqLITbIBarb

CHMBOJIbT C JreHTbr, nepcABr.rra.rrcr, B.qoJIE, JrcHTbr cneBa rranpaeo. llplr :ror\t YY trlo-

)r(er Haxo/Ir{Tbcr B xaxou-;tn6o oAHoM coclotHllu rr: Q. Haunrlaer cBoto pa6ory YY

BcerAa B HarIaJIbI{oNr cocrotHllu gn € Q, a 3aBepuacr B o.trHotvl I{3 3aKt}oqurerlbHblx

cocrorsuii F g Q. KaxArrii pa3, nepexoAs x ttosoii sqciixe Ha JIeHre, YY nepcxo4trr



Pezvlapuue asblKtt, KoHetlHde almoilarilbt tt texctsecxuit aHanu3

B HOBOe COCTOTHTTe B cooTBeTcTBlrH C oyHKrlr4efi 5. CXelraruqer
KA noxa:as a*ap*c.2.2 

qxell o' \-xeMarr{qecKl'I KoHcrpyKIIHt

Pttc. 2.2. Cxeua xoHesxoro aBToMara

Oro6paNenue 5 ($yurcquro repexoAoB KA)
cnoco6aMH. OcHosHrre r{3 Hr.rx:

E conoxynHocrr, KoMaHA,

D guarparraMa cocrorHlrfi,

E uarpuqa repexoAoB.

Konauda KoHerlHoto aBToMara 3anHcblBaerctcneAyrolqr{M o6pa3oM:

(Q,, a,) -+ qk, rAe: Qi, eu e Q; ae V.

.{anuaa KoMaHAa o6osHauael qro KA HaxoAHTcr B cocrorHl{}r q., rrnTaer c JreH-
Tr,r CHMBOJT a r.r nepexoAuT B COCTOTHUe qk.

lpa$uvecrcu KoMaHAa rrpeAcraBn.sercr B Br{Ae Ayrr.{ rpa0a, u4y'1efi rr3 Bep-
rur'tHbr qi B BeprxtrHy Qo u nonaeqessofr crrMBoJroM a. BXOAHOTO an$aeura:

Qi aj qk

3 t

c[

MOXHO npeACTaBLITb pa3nHqHbIMLI

Ycrpoircreo
ynpaBneHilF
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fpaQlruecroe npeAcraBneHue Bcero oro6paxeHnq 6 Ha:rrearcr duazpau.ntoil co-
cmonuuil KoHeqHoro aBToMara. .{lrarpauua cocro.tHl,Ifi B 3ToM cnyqae - gro opu-
eHTHpoBaHHufi rpaQ, BepuHHaM Koroporo locraBfleHbr B coorBercrBue cnMBoirbr
r,r3 MHoxecrBa cocrosHr,rfi Q, a AyraM - KoMaHAbI oro6paxeuua 6.

Ecnu KA oKil3brBaercr B cuTyaquu (9,, u,), Koropat He tBJlterct reeofi qacrbrc)

raxoft-ln6o KoMaHAbI, To olr ocrauaBJlHBaercr. Ecmt xe YV c.IHraer Bce cI,IMBoJIrI
qenoqKH c[,3arlucaHHoft ua neure,lafrpvr stou nepefiger B 3aKnroquTeJrbHoe cocrot-
Hr.re qr€ F, ro roaop.ar, qro uenoqKa a donycKaemcfl KoHeqHuttr a*moilamou.

Mampuqa nepexodoe KA "crpourcc cneAyroquu o6pasou: cror6urt MarpHIIbI
coorBercrByror cI,rMBonaM I.r3 BxoAHoro ar$aouta, crpoKu - cllMBonau us an$a-
Brrra cocroflHvir, a gneMeHTbI Marpr4llbr coorBercrBytor cocro.tHll.gM, B Koropble
lepexoAr.rr KA lnq Aausofi rou6unaqnH BXoAHoro cI,IMBoJIa r.I cHMBoJIa cocrotHl.Ifl.

Kar 6nno yKa3aHo paHee, KA sBn.f,ercx xopoureft MareMaruqecxofi rraoAelsro

AJr{ npeAcraBJreHr.rr anropr{rMoB pacno3HaBaHus nexceM n JIA, r oco6ennocru Ar.g
JreKceM Hs 6ecxone.rHLrx KJraccon. flpu 3ToM HcroirHHKoM, tro KoropoMy crpol{Tc.g
KA, .arlrerc{ peryntpHarl rpaMMarlrKa.

llycru 3aAaHa peryJltpHat rpaMMarl{Ka G = (N, T, B S>, npaBl{na roropofi llue-
r o r B H A : A  + a A * u n u A ,  - + a , , r 4 e A , , A u e  N u a e  T .

TorAa xone.{Hrtfi asror,rar A: <V Q, 6, Qo, F>, 4onycxarouinfi Tor )I(e calrufi t:ur,
rrro rropon(raer peryntpHajl rpaMMarl,Ira G, crpourct cJleAyloqru o6pa:ou [7]:

1 ) V = T ;
2) Q = NU {Z},  Ze N vzef,  Z-sauroql,rreJrbHoe cocro.auue KA;

3) qo = is);
4) F = lZ\;
5) Oro6paxeHue 6 crpourct B BLrAe:

B xaxgortry npaBl,Iny rIoAcraHoBKH B rpaMMarlrxe G ru.ua A, -> a,Au cra-
Br,rrcf, B coorBercrBr{e KoMaHAa (A,, a,) -+ A*;

E raxgonay [paBHJry [oAcraHoBxu slrAa A, -+ a. craBI,ITc.l B coorBercrBue
KoMaHAa (A,, a,) -+ Z;

Ilpumep 2.2.2. flocrpor.rrr KA
A = <V Q, 6, eo, F>, rAe

1 ) V = f = { 6 , u }
2 ) Q = N U { Z } = { r , R , Z }
3) 9o = {S} = {I}
4 lF= lZ l

Ar.f, rpaMMarLIKI{ lI3 npuMepa 2.2.7. Llueeu



n3brKu, KoHeqHbte aqmo.vamd u reKcuqecKuti aHa-,ru3

5) 6: a) e euAe coBoKynHocl4 KoMaHA:
( 1 , 6 )  - + Z
(I ,  6)  -+ K
(K,  6)  -+ K
( K ,  q ) +  K
(K ,6 )  - ->Z

( K , q ) + Z
6) e eil,qe AilarpaMMbt cocroRHnfi:

,{onycruvr z o6parHsrfi lepexoA, raK KoHeirHoMy aBToMary A : <V e, D, go, F>
Mo)KHo nocraBr.rrb B coorBercrBne peryn.spHyro rpaMMarr.rKy G - <N, I p, S>, y
xoropofi:

l ) T = V

2 )  N :  Q ;
3 )  S :  t q o ) ;
4) MHoxecrBo [paBrrn noAcraHoBKu P crpourcs cneAyroururrl o6pa:ona: raxgofi

KOMaHAe aBroMara (9,, a,) -) qk craBr{rcr B coorBercrBrre [paBilno noAcraHoBKH
Q; + a191, ecnll qk e Q, ru6o erue oAHo npaBr{no qi -+ aj, ecru qu e F.

Pasru'Iarcr rerepMIrHI,IpoBaHHbIe I4 HeAerepMunupoBanHbre KoHeqHbIe aBToMa-
ru. KA Ha3brBaerc.rr uedemep.uuuuposaHHbtht KA (HAKA), eclu B ArralpaMMe ero
cocroxsufi r: oAnoil BepruLIHbI I{cxoArrr HecKoJrr,Ko Ayr c oAr{HaKoBbrMrr noMerKa-
uu. Hanpnuep, KA H3 rrpuMepa 2.2.2. sersercr H[KA. Xorr HIKA pacnonaraer
ua nepnufi B3ilr{A 6olHuzuu Bo3Mo)KHocrrMH, EreM AerepMHHnposaHHrrfi KA, xlac-
cbr r3brKoB, Koropbre oHH AonycKaror, B Aeficrsr4rerbHocrlr connagaror Il].

2 st.gzq
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11 no onucauurc HII(A Bceua Mo)KHo nocrpor{TF, orrrrcaHr{e AerepMuHrrpoBaHHoro
KA (AKA). llplr erona HtrKA A c exoAurrr'I al$anurolt V, ltroxecrsoNl cocrotHnfr

Q :  { q o ,  9 1 ,  . . . ' 9 n - 1 }

n Qyuxur.refi nepexoAoB 6 npeo6pa:ycrct B AKA A', y Koroporo:

1 .  V ' :  V ;

2 .  q n ' :  l q r l l

3 .  Q ' :  { 4 ,  { q u } ,  { q , } ,  . . . ,  { Q o ,  . . . ,  q '  , } } ;
4.6' (q', u) : U{A(q, a)}

q€q '

5) 3an:rnuurenbHbre cocrorHufl F/ - Bce noAMHoxecrea Q, coAep)(aIIIHe xor.l
6r,l oAHo 3aKnroLrurenbHoe cocrotnue asroN{ata A.

Ilpunep 2.2.3. Ul.Ilycrr perynrpHufi t3bIK nopoxraerc{ fpaMMaruKofi G :

<N,  T ,  P ,  S>,  y  xoropo i i  N :  {S ,  R} ,  T :  {a ,  b } ,  S :  {S} ,

p = {  S - + a S l a R
B - + b R l a )

I loc rpoum HAKA A:  <V Q,  6 ,  Qo,  F>.  I {uccu  V =  T :  {a ,  b } ;  Q:  {S ,  R,Z} ;
F : {Z}, oro6paxeHue npeAcraBileHo Ha puc.2.3 B Bl.tc.frrafpaN{Mbl cocroqHuil.

Pnc. 2.3. [uarpavva cocroruui i  H.{KA ur npunepa 2.2.3



Pezvtnpuue n3uKu,KoHeqHbrc aamoNamu u teKcuuecKufi aua:us

llocrpolrrlr gKBr{BaJreHTHbIfi eMy AKA A' : (V', Q', 5', en', F'>. Ero KoMrroHeHTa-
MI,I 6YAYT:

V ,  =  V :  { a ,  b } l

Q': {{S}, {R}, {S, R, Z}}; ocrarlHrle 4 cocrorHr.rr MoxHo or6pocurb, raK

KaK HI{ B OAHO H3 HI,X aBTOMaT rIO[aCTb He MO)I(eT;

9o '  :  {S } ;

F , : { { S , R , Z } } ;

$yurqnro nepexoAoB 6'uoxno 3aAarb c lroMorrlbro cneAyrourrx KoMaHA:

( { S } ,  a ) +  { S ,  R , Z } ;
( { S ,  R ,  Z } , a )  - +  { S ,  R ,  Z } ;

( { S ,  R ,  Z l , b )  - +  { R } ;

35

( {R} ,  b )

({R},  a)

-+ {R} ;
- r  {S,  R,  Z} .

flpe4crannenue 5' B Br{Ae Ar4arpaMrubl cocroqHllfi noKa3aHo napuc.2.4

Pvc. 2.4..{Harpanva cocrornufr ,(KA

llocrpouu no onucaHnlo AKA A'perylrpuyro rpaMMaruxy G'= <N' , T' , P', S'>

,{rx eroro AaAr,IM HoBbre o6oguaqeuuq 3reMeHTaM Iranoxecrsa Q' :

{s} - s" {R} - R/, ts, R, z} - K/ .
l l neeu N ' :  {S ' ,  R ' ,  K '  } ,  T ' :  {a ,  b } ,  S ' :  {S ' } ,

P ' :  {S ' ->  aK '

K ' - +  a K ' l b R ' I  a

R ' - +  b R ' l  a K ' l  a  ) .
2*
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.{nr nparruqecKHx Ileneil Heo6xoALIMo, qro6br KoHeqHbrfr paeno3HaBareJrs rrr-
pan 6ollee aKTuBHyro ponb H caM onpeAenrn MoMeHT oKoHqaHHr BXoAHori [ocJreAo-
BaTeIIbHocTlI cr{MBoJIoB c BblAarlefi coo6xIeHIr.s o [paBLInbHoeTrr.HrrA orxx6orlHocTH
BXoAHofi IlenoqKll. lla erux qenefi BXo,qHa.r qeilorrKa cquraerc.s orpaHuqeHHofi c[pa-
Ba KoHrIeBbrM MapKepoM I u n 4uarpaMMy cocrorHui KA BBoArrcr uHrepnperrdpo-
BaHHbIe COCTOtHr4.fl. SyAerr4 O6OSHa.rarr 3Tr{ cocTorHnr cooTBe1g13gHH6. I -
((lolycrr.rrb BXoAHyro qenoirKy), O - <:anouueHa ouu6xa Bo BXoAHoii qenovxe>>,
E - <<orreprHyrb BxoAHylo qenoqKy). CocrosHn.s Z uE xersrcrcr 3aKJrroirureJrb-
HbrMrr, H B Hr.IX KA nepexogrrr rrpH [poqreHHLI KoHrleBoro MapKepa [- coornercrBeHHo
[ocJre o6pa6orxu nparlusuofi ulu ouru6o.rHofi sxoAHofi qeno.rxu. CocroqHue O
rBJrrercr rrpoMe)KyrorrHbrM, B Hero KA nepexogur u: lrc6oro AonycrHMoro cocro-
sHnr KA npu o6nappKeHrrn orupl6ru eo nxo4Hofi rle[oirKe r,r ocraero.f, B HeM Ao
nocrynJreHr,rr KoHrleBoro MapKepa | , noc:re qero ocyqecrBJrrercr nepexoA B co-
crorHrre E - <<ornepruyrb BxorHyro uenorrKy).

Ha puc. 2.5 npunegeHa naoguSuqupoBaHHa.rr AHafpaMMa cocro.quufi KoHeq-
Horo pacno3HaBareJrr uz ttpuv'epa 2.2.2.

Puc. 2.5. MogurpuqupoBaHHac Ar4arpaMMa cocroqHxi KA
Anr pacno3HaBanux u4euruQuKaropoB (6 - ue 6yxna)

B o6uleir.r cnyqae Mo)r(er 6rnr npe4loxeH cneAyroqufi noprAoK KoHcrpyr,rpoBa-
HHr JreKcuqecKoro auanu:aropa [6]:

IIIar l. BuAelurr Bo BXoAHoM r3brKe L(G) na ocHoBaHurr onvrcajj.Hfl ero cr{H-
raKcuca c floMorrlbro KC-rpauuarnxll G MHoxecrBo KJraccoB JreKceM L , 1<i<k, k>l.
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I-lJar 2.llocrpourr Ant KaxAoro KJracca JreKceM L. asroMarHyro rpaMMarnKy
G,, nopox.{arcuryrc r3brK Li, r.e. L : L(Gr).

lllar 3. [lx raxgofi asroN{arHofi rpaMMarnKtr G nocrpourb.4uarpaMMy co-
crorHuii D - He$opManr,Hyro Mo,qenb pacno3HaBareJrr r3brKa L(Gr).

lllar 4. Onpe,4elurb ycnoBprr BbrxoAa lrs JIA (lepexog IIA s uaqamnoe
cocroffrue) rIpH AocTIDKeHI{I{ KoHIIa npolr3BonbHofi rexceurr r,r3 KaxAoro KJracca
rreKceM L(G,).

lllar 5. Pa:6urs cI{MBoJItI BXoAHoro arrfanura Ha HenepeceKaroul}recf, K;raccLr.
lliar 6. llocrpouu MarpHrly [epexoAoB JreKcnr{ecKoro aHaJrr43aropa.

IIIar 7. Bsr6parr $oprtrar u xog o6pa:oB nerceM-AecKpurrropoB BHAa (<run
fleKceM>, <a.qpec B Ta6nhqe>).

IIIar 8. 3anporpar"aullpoBarb ceMaHrlrlrecKr,re [oAnporpaMMbr rr pacno3HaBa-
TeJIb Iro crreenHofi AyafpaMMe nepexoloB.

2.3. f lpaKrrr(yM no neKcnqecKoMy aHanr3y

.{nx saxpenrenufl, sHaHufi no reopu}r KoHeqHbrx pacflo3HaBare.nefi u npno6pere-
HI{{ HaBbIKon n yltennfi ucnonb3oBaHH.{ Teop}II{ npn paspa6orKe cpeAcrB JreKcrrsec-
Kofo aHaJIu3a x3blKa, ueo6xo4ulro npoBeAeHl{e [paKTr{KyMa no nporpaMMr{poBaHr{ro
KoHeiIHbIX pacno3HaBarenefi .f,:srroB H JreKcr{qecKlrx aHaJII,I3aropoB. llpu erou qe-
:recoo6pa:no Qopualruoe oIIHcaHHe J]eKCHKH -rr3brKa rrporpaMMr.rpoBaHr.rfl flpoBo-
AHrb He roJrbKo c oAHrrM ((KapaH.4arxoM)), Ho y)Ke Ha 3rarre pa3pa6orxu uoAelu JIA
fipr.IBneqb KoMnbroTep.

flporlecc KoHcrpyl{poBaHvIs. MoAenr{ IIA uoxer 6srrr 4ocraroqHo JrerKo aBroMa-
TH3HpoBaH. .{nx eroro ueo6xo.4ulr t3bIK, Koroprrfi no:sonsr 6sr sstnorHrrb onr{ca-
HI{e MoAenu IIA n reprrauHax KoHer{HbIX pacrlo3Hasarenefi. B o6rqertr cnyqae B groM

-f,3blKe AOI)KHbI [pHCyTCTBOBaTb CpeACTBA Anfl, O[UCaHrrr MHO)r(ecTBa BXOAHbTX C]rM-
BoJroB JIA, ero BbrxoAHbrx cHMBoJroB (Aecxpunropoa), uHoxecrBa cocros:nui,t u
npaBI,uI nepexoAa aBToMaToB-pacno3HaBaTelefi nercelr cOoTBeTcTByroxIHX KnaccoB
H3 oAHr.Ix cocro.flHuft B Apyrue.

B yve6Hor.a noco6ulr fipeAnaraerc{.rr3brK orrucaHl{r JreKcr{KH, Horallur Koroporo
MaKcI{MaJIbHo upu6:rlrxeHa K MareMarl4rtecKoMy orrHcaHvro KoHeqHbrx pacrro3HaBa-
relefi. C noltoulrrc 3Tofo t3LIKa MoxHo oIIlIcbIBarb KaK KoHerrHble pacrro3HaBare-
JIt{, TaK }I MoAenH JIeKcHiIecKI{x aHanu3aropor. tr4urepnperarop c r3brKa ofrr.rcauu.rr
neKcr{KH (.[OD BXoAtrr B cocraB paspa6orauHofi anropaMn nporpaMrraHofi cucre-
rvrst <KAIIITAH>. Pa:pa6orKa H ornaAKa MoAeJrr{ JIA s cHcrel{e ocyqecrBrqercr B
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HHrepaKrr.{BHoM pexrrMe B paMKax oKoHHoro HHrep(befica Windows. Ha puc.2.6
rrpHBeAeH nprrMep co.4epxHrlrofo oKoH rrpH MoAenHpoBaHr{H npouecca neKcHqecKo-
ro aHanlr3a f3blKa fItI/1. TexHororns npuMeHeHr{r cucreMr,r (KAIIITAH) onrrcaHa
B rJraBe 5 Aassoro yue6Horo noco6us. 3Aecr xe 6yAer paccMorpeH co6crBeHHo
fl3blK orrl{caHu.s reKcuKH H rrpaBrrrra r{HTeprrperaqulr npe4ldxesufr Ha SToM q3brKe.

yeru <EerhiFlKilop> code=301-t01 [keywords]
S i3 le l  .>  <6 l r8 ts>  5 lB le2Si3lel  .> <6lrsts> 5lBle2
Stalel  . )  -  gtalez
StBle2 .> <dgxFn> 5tole2
slole2 .)  _ st ts le2
5rate2 .> [0.  g]  5tdte2
5lale2 ) ffy Z

Irema <MtrKa) rode=80001
Stnlel  .> <nenHerKi lop) State?
Sttslez -)  space State2
Slnle2 -)  :  Z

rrema < 6FoKoaaq_KoHfi ema> code=2tl00l
S la te l  .>  '  

5 ld te2
5l6te2 .)  '  Z
StEte2 > aru sratB2

?tem€ <KoMMe[apq;D LnogenJ
Sta le l  )  /  S la te2
St3le2 .) ' Staie!
Stole3.) an! st tste3
Siale3 ) '  Siate4
stnle4 .)  /  Z

a) nporpanna sa lOlI
ynpaBnrrotttHe ra6.'rHLIrr tIA

l*tiii#h+i-:ir*fi

B) BXOA JTeKCHqeCKO|O aHanlr3aTOpa n) srrxo.l "ireKci{qecKoro aHanrr3aropa

Pnc.2.6.llpuuep corxepxl{Moro oKoH fipfi MoAennpoBaur{u reKcuqecKoro aHanr{3aropa c fior\{oruLrc
cucreuu <KALLITAH>

1 :  PFOCEDUFE 0PTl0 l . l s tMAlN l .
DCL HI5l . r .S) 8rN FixED;
PUT LrSr fEEEIIITE l,lrl{0!HbrE IAHHbrE:',l;
D0 l=1 T0 5;
GET LrSTfx{rll;

EN  D j
s+t1l ;

t=t+t ;
tF r>5 THEN 60T0 hr3.
tF xf  l<5
THEN GOTO I ' '12;
EL9E
BEGINI
5=xfll;
GOT0 tr12:

END;

PUT L IST |MAKCHMAnbHbl i4  3 l lEMEHi  EEKT0PA = ' .S l

DIEE PBOCEDUFE 4M]6

0i l5 tPT 0N5 4m53
. ^;;.-:

: r f  pbsnDdaq c*osa l ruub

HAIN MA I 40058

I :cl od8.tuaq_o oo/a l:!07

-r* :- . iannot l :Ol l  
-  1 

' ' : ' :

ai- {0005 :
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fl3bIK ONUCAHU9 NEKCNKU

-flssrr onucaHuq reKcr.IKI,r (tOD npeAHa3HarreH AJrr aBroMarn3HpoBaHHofr pa3-
pa6orKH 14 HccneAoBaHHfi (TecrnpoBaHI4t) MoAenH JreKcHrrecKoro ypoBHf, onlrca-
Hufi fl3brKa rrporpaMMr,rpoBaHr4q. Pe:ylrrarou uHTepilperarlr{r4 rrporpaururr ua -flOII
flBrfleTcfl noToK o6pa3oB KJIaccoB JreKceM, BblAerreHHbrx B HcxoAHoM t3blKe. B oT-
Jrr{irrre or peaJlbHoro IIA uurep[perarop c qOJI He OopMupyer BbrxoArrbrx ra6nilq
JIA u nosroMy KoAbr AecKplrrrropoB pa3[uirarcrc-f, B HeM Ha ypoBHe HMeH KnaecoB
JIEKCCM.

.f,OJI uoxno ucrroJrb3oBurb Lr Anr [porpaMMr{poBaHr{s co6crBeHHo KoHeqHbrx
pacrro3HaBareneii. B DroM cnyqae Ha BbIXoAe r.rHrepnperaropa QopMupyrorcr craH-
.4aprHbre BbrxoAbr AerepMnHrrpoBaHHoro KoHeqHoro paclo3HaBarelr: !O|IYe-
TI4Tb lrnu OTBEPfHyTb. lauuufi BaprraHr Hcrrorrb3oBanr.rs -f lOII xopotuo
rroAxoAHT An{ MoAeJII.{poBaHuq cuHTaKcr{qecKoro KoHTpons [peAnoxeuufi r3brKa
IIpofpaMMHpoBaHnfl.

JI excuu e crcuil yp o e erua .fl OJI.

B -gOI BrrAeneHbr cJre.qyrcruue KJraccbr JreKceM:

E xnroqeerre cJroBa;
E 4upexrrErn;
E u4eHruQrrKaropbr;
E pa:gerureru.

Kxnnueeutu cnolaw orHocflrc.s: KeyWords, EndWords, Lexema, Bnd, Space,
Any, Code, NoGen. 3aAaearr HX MoxHo KaK c rroMoulbro nporrucHbrx, raK H crpoq-
Hr,rx 6yrn. Irldeumu$trKamopoht flBJrflerefl mo6as, [ocneAoBareJrbHocrb 6yxr lr
qla$p. Arqu4onruSuxaropon IzN{eror pa3nuque [polrrcHbre u crpoqHbre 6yrnsr.

Kpasdeaumenfltvt ornocfircq: yrnoBbre cxo6ru < >; Kpyrnbre cxo6rn ( ), rcraqpar-
nrre cro6xn [ ]; ase rotrKrr .., 3HaK paBHo =; [epexoA ->.

K 4upexruraM orHocrrcr: T'NOUPCASE, %UPCASE.

Cuumaxcuc .flOJI s Sopue Horarluu 6H@ urureer euA:
(flporpauva Ha f OJI> ::= <onhcaHhe I1A> | (onucanre,0,KA)
<on r4caH he IA) :  :  =(cnrcoK BcnoMorarenbHbtx lreKceM >

<cnilcoK K'| loqeBbtx cjtoB><cnilcoK ocHoBHbrx' leKceM>
<cn14coK BcnoMorarenbHbrx  reKceM>: :=<on i lcaHre  nexceuu )  |
<cnhcoK BcnoMorarenbHbrx reKceM ><onucaHhe aercerraur ) |  l"
<cnhcoK KnprleBbrx cnoa) : :=KeyWords <cni lcoK cnoe) EndWords | ) ,
<cnhcoK cnoB> : := (xnrc , reeoe cnoBo> <<KoA nexcevut ) )  |
<KnloqeBoe cnoBo> <<KoA neKceMbr>> <cn14coK cnoB>
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< KntoqeBoe cnoBo> : :  ='rAeHTltQl. |KaTOp

<KoA neKceMbt > : :=l4AeHTnOHKarop
<cn i lcoK ocHoBHbrx  neKceM>: :=<onncanue ocHoBHoi  reKceMbt  >  |  <cnrcox  oc_

HOBHbIX neKC€M)(91-1s46q11ue OCHOBHOf nexCer.,rsr ) l ) ,
<onncaHr4e ocHoBHoi neKceMbr> ::= Lexema <i lMq neKceMbr> <onuilr> <cn14coK

KOMAHA>ENd
<onilcaHtae BcnoMorarerbHoi neKceM6;) : := Lexema <!4Mg neKceMbt><cnilcoK Ko_

vaug) End
<ilMC neKCeMbl> : :=l4AeHTro!,tKaTop
<cnhcoK KoMaH.q> ::=<KoMaHAa> | <rovan4a> <cni lcoK KoMaHA>
<KOMaHAa> ::= <COCTOFHhe> -> <ycnoBile nepexoAa> <cocTocHHe>
<ycnoBhe nepexoAa> ::= cr4M80r | (4raanasoH) | < <rrraa aexceMbt> > | space I Any
(gnanasou)  : :=  [  cuuaon . .  cnuaon ]
<onl l [14> ::=Code = <{oAneKceMbl> <napaMerp> | <napaMerp>
<KoA reKceMbr > : :  =ta4ehTraeurarop

<napaMerp> ::= ( KeyWords ) |  (  Nocen ) |  I .

llporparuua Ha fOJI rrpe,{craBnser H: ce6-f rrocJreAoBare.rrbHocrb orrncaHHfi oc-
HOBTIbIX Il BcIroMofareJILHbIX JIeKceM. Onucanue JIeKceMbr 3aAaercr B BI.{Ag K6MaH.II
KOH?qHO)O demepauuupo^aHHozo pACnOsHA7Ament, fipu 3roM B o4UOfi CTpOKe 3a-
nHcLIBaeTCt OAHa KOMaHna.

Jlexceua {BJlterct ocrtoluoil, ecJIIt rrocne yc[errrHofo ee pacno3HaBaHvflHa BLr-
xoAe IIA Qoprrrupyercr ee o6pa3 - recKpr{nropHbr}'r xog. Ecru 4ecrpunropHrrfi
KoA Anc JreKceMbI ne Qopuupyercf,,To oHa tBJI{erc fl acnotvozemenauoit. B nporparnl-
Me Ha {OII AOJIXHa npucyrcrBoBarb BcerAa no rpaiiHefi r{epe oAHa BcrroMorarenL-
Hiur H oAHa ocHoBHa.g neKceMbl.

flpusnarou ocHosHoil neKceMbl rBrrerc;r Ha.rruqr{e B ee 3aronoBKe o11qLIH
code=<KoA fleKceMbt>, 3recb <KOA neKceMbt> - o6pa: JreKceMbr B BbrxoAHoM
noroKe - AecKplrnrop. Ilexceubr Mofyr BXo.rHrb B cocraB ApyrHX neKceM (KaK
ocHoBHbrx, TaK H BCfrOMOrareJrbHbrx). Ilerceva Moxer 6urr: npe$lrKcoM, HaXo-
Aurbafl, BHyrpr{ Hlu 6rnr cy0$nxcornl apyroii neKceMbr. flpu onucanrrr JreKceM
ueo6xo4l,ruo co6lroAarr ycnoBne: orucaHHe .rreKceMbr Aon)KHo BcerAa npeArxe-
CTBOBATb CC HC[OJIb3OBAHHIO.

IlpozpautuuponaHue uodeneil reKcwtecKoeo aHarusa.

flpanuna onvca:r^us, H r.rHrepnperarlufi ilpeAno]r(eHr{fi floJrpaccMorprrM Ha KoH-
KpeTHbIX npl.IMepax OIIHcaHLIf, JIeKCeM pa3nHqHLIX KIaCCOB.

fiycrr Heo6xogrEr'ro cKoHcrpytrpoBarb MoAenr rIA Anr pacno3HaBa:rtr4fl, ul.eHru-
$uraropor, B 3arII{cH Koropblx MoxHo HcrroJlb3oBarb roJrbKo rrponncHbre l,uril crpoil-
nlte 6yrru narnHcKoro an$asnra. B c.rryuae trocryrrJreHus Ha BXoA JIA npanuntHoro
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r.rAeHTHQr.rKaTopa Ha efo BbrxoAe AonxeH Or,rTb cfeHepHpoBaH AecKpr{rrTop, r{Mero-
qnfi qucnoBofi xoA 101. Ha pkrc.2.7 a), 6) r.r a) noxa:aHu ocHoBHbre cnoco6u npe4-
craBJreHru MoAeJIr{ TaKoro JIA coorrercrBeHHo B BrrAe Ar.rarpaMMbr nepexoAoB,
rporpaMMbr Ha flOII, pe3ynbraroB rpaHcnrrlur{ f,OJI nporpaMMbr - yrpaBn{roqux
Ta6nnrl KoHer{Hbrx pacno:Hanarelefi .

Onucauue pacrlo3HaBarent (neKceMsr) ecerga HaquHaerc.s c KJIIoqeBoro cJroBa
Lexema LI 3aKaHr{I{Baercfl KJIIoireBbIM cJroBoM End. llocne cnosa Lexema B ylno-
srrx cro6rax yKa3blBaerct I{Mt JIeKceMbr. 3ro uvr.s Mo)KHo ucnoJrb3oBarb BHyrpr.r
otucauuit ApyrHx JIeKCeM; Frcnn lexcelra ocHoBHar, To B onqHH Code yrca:trBaerct
6yrneuuo-quSponax KoArrpoBKa o6pa:a neKceMbr ua nrrxoge IIA.

KouauArr nepexoAoB pacno3HaBareJlr JreKceMbr 3aAarorcr B Blr,qe:

<CocrocH r,re> -> <YcnoBne nepexoAa> <Cocroc H r,te>.

{Cocrocxue> - ero lro6as nocJleAoBareJrbHocrr, ra: uu$p u (untr) 6yrr. flplr-
qeM IrMt Z ssts.etcs,3ape3upBLrpoBaHHbIM u coorBercrByer sqKnnqumerbHotry co-
cmonHun KoHeqHofo aBToMara, ero HeJIb3t I,IcIIoJIb3oBars s resofi qacrLt KoMaHAbI.
I,Inaena cocrosnlrfi.rrBr-srorct JroKaJrbHbrMH4nr AaHHoro pacrro3HaBareJrr, T.e. B pac-
no3HaBaTeJIf,X An.s pa3nurlHbrx JreKceM Mo)KHo l{cnonb3oBaTb oAHu u Te xe IIAeHT}r-

$nxaropsl AJlf, nMeHoBaHLrr BHyrpeHHnx cocro.snnfi pacrro3HaBarens. Hauanauatu
cocmonHuew pacnosHasamer.fl frBilAercs HMA s renoil qacrrr ero nepsoti rcouaudut.

<6yrsa>

First_Sost

<n4eurr$rKarop>

First_Sost SecondSost

a),4uarpavltr nepexoAoB

4 l

6yxea

Puc. 2.7. Ocxosurre cnoco6rr trpe.qcraBneHHr pacnosHanareleii
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Lexema (6yrea)

Fi rs t_Sost  -> $. .Z lZ
First_Sost -> fa..zlZ

End

Lexema (rgeHrnQnxarop) code = 101
First_Sost -) (6yrea) Second_Sost
Second_Sost -> <6yrea) Second_Sost
Second*Sost -> Any Z

End

6) nporpar'rua xa.{OJI

n) ynpar:raroruue ra6:rnUrr pacno3HaBarexeir .qexcev

Puc.2.'7 ( npogo:rxenlre). Ocnomu,te cnoco6u npe.qcraBneHlrr pacnoruauarelefi

<Vcnoehe nepexo.qa> B KoMaHAe 3araercr lu6o yxa:auueM r{MeHu crrMBoJra
It3 BXoAHoro an$aBuTa JIA, nu6o 3aAaHHeM Ar.rarra3oHa 3HaqeHrrfi crrMBoJroB, rru6o
yKa3aHrreM UMeHH paHee orrHcaHHofi JreKceMbr Hnrr 3ape3epBHpoBaHHofo croBa(Any
r.rnlr Space).
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tr4,ueue zxodHbtx cu.vrcot06.f,Brr.ltrorcr uo6arbHbrMn - oAuHaKoBbIe HMeHa 060-
3HarlaroT oIHo rI To x(e B pa3n[qHblx ler<celtax. ftteno3oil suaqetntfi cu.\t80,106 3ala-
eTc-g B KBaApaTHbIx cKo6Kax H orlpeAenteT Har{aJrbHbrii H KoHeqnrrii cnnrsorrr
r[ana3oHa (e cooreercrBHr.{ c KoAHpoBKoii ASCIi), pa3ieneHHbre rtsyMr rorrKaMrr ...
,rlrc6ofi sxo,qHoii cLIMBoJI r{3 3aAaHHoro Ar.{ana3oHa 6yAer er,l:srBarb nepexoA B c;re-
Ayloqee cocTotHne pacrlo3HaBaTem.. I4.un paHee onucaHHoi texce'tw 3a[r{cbrBaeT-
cr B yrnoBbrx cxo6xax.

Ha nxor vHTepnperaropa onucaHux flOII Mo)Ker rroraBarbcr mo6oe Korr.rqe-
crBo rIpHMepoB IlenoqeK BxollHoro fl3brKa. llpu nocrynilcHrrrt Ha BXo.q JIA ouru6o.{-
Hoii neKceMbr, oH cpa3y npeKpaqaer pa6ory c esrAaqefr coo6qeHur o6 onru6xe.
rlerccuqecxue eAHHHrrbr rpyr or ,qpyra Moryr or.qeJrrrbcr :rrc6snr qrrcJroM npo6e-
non. lIpo6eJIbI He Moryr Hcnoilb3oBarbcr B KairecrBe npe$uxca JreKceMbr. llpo6e-
JIII, pa3AeJItIouIHe JIeKceMbI rrocJre pacrro3HaBaHnr rcKyrqeli lercelrtr, yAanrrorc{
Hr exoaHofi uenorrKr,r.

Ecrn e MHo)KecrBo IleloircK, orrucbrBaeMbrx KoHKperHoii ler<ceuoii o6qga-
rerrbHo BXO.IHT cr{MBoJr npo6el, To ,rlnfi ero pacrro3HaBaH:ElA npuMeHqerCr KJrro-
qeBoe cnoBo Space.

Bstxo4 Ir3 pacno3HaBareJIs rexyuteii neKceMbr u Harraro pacno3HaBaHur cneAy-
roueii ocyqecrBnserct rlocJIe [epexora pacrro3HaBareJr.rr B 3aKJ]rorrureJrbHoe co-
crorHlre Z. B Ka\ecrBe ycnoBur tsbrxo.qa rrpn nepexoAe B cocroruue Z Mo)Ker
r{cnonb30BaTbc.g:

tr KrroqeBoe cJroBo Any, n SToM cnyqae BbrxoA ocyulecrBnrerc{ rro
nro6olry cHMBony, He npuHannelxaureMy MHo)KecrBy nepexoAoB rn{ AaH-
Horo cocroqHur (nx:nouar npo6e.n), Koropbre Moryr 6srrr, neprrrMn B Apy-
rl{x JIeKceMax, IIpH 3ToM Bce npo6e:nr Ao nepBoro 3Haqarlero crrMBorra
ylantloTc.s l{3 BXoAHoro TeKcra,

D oI{MBoJI, xoroprtfi tBJlterct nocneAHrrM cnMBoJroNr neKceMbr; ecJrrr
rrocJre eioro clrMeoJra Bo sxoAHofi crpoKe ecrt npo6elbr, To oHrr raKxe
yAan{roTcq }r3 BXoAHOTO TeKCTa;

D HMr paHee onucauuofr JreKceNrbr.

B flOJI MoxHo 3arperprrb nepelaqy o6pa:a JreKceMbr - AecKplrrropa Ha
BbrxoA JIA, 4lr groro AocraroqHo B 3aroJroBKe onucaHus JreKceMbr yKa3arb .qo-
rroJrHureJrbHufi napalrerp (Nogen), rpr{ 3roM neKceMa He fiorepfler craryca oc-
HosHoii. B r<a.recree flprlMepa raxofr cvrya\vv rrprrBeAeHo orrucaHr{e J]eKceMbr
Ant pacrIo3HaBaHufl. KoMMeHTapr.reB-IIocneAoBaTerrbHocTr.r cHMBoiroB, orpaHHrreH-
Hoii Surypuulrlr cxo6xaura { }:
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lexema <KoMMeHraprafi > ( NoGen)
Sost_l -> { Sost_2
Sost_2 -> Any Sost_2
Sost_2 -> ) Z

end

Eclu pa:nuilHble JreKceMbI l{Meror oArrHaKoBbre npe$nrcrr, To rroprAoK ux orIH-
caHils. AoJIXeH COOTBeTCTBOBaTb rroprrKy ux BKnroqeHr{r B o6o6u1eunyrc neKceMy.
llycrs r3brK L BKrrroqaer e ce6.r rpu r3brKa, r.e L:L, U LrU L'. n L,:{a}, Lr:{ab},
L":{abc}. Tor4a noprAoK oiucauun JreKceM Aolr)KeH 6srrs c.rregyrcul}rM:

Lexema (6yrea)
1->la..z lZ
end
Lexema (a) code=a
1 - > a 2
2->AnyZ
end
Lexema (ab) code=ab
1 - > a 2
2 ->b  3
3->Any Z
end
Lexema (abc) code=abc
1 - > a 2
2 ->b  3
3 ->c  Z
end

[pyroil pI 6olee uagexuufi cnoco6 onucaHnr o6leAlrHeHu-f, r3brKoB, rrMeroruux
oAHHaKoBbIe npeouxcu, HcIIoJIb3oBarr s o6o6qeHHbrx orrHcaHlrrx ccbrJrKH Ha pa-
Hee onucaHHbre JIeKceMrr. Tara.fl cHTyauu.s rrpHBeneHa B npr.rMepe onucaHn.s tIA
An.s pacilo3HaBalJ^:,dfl. pa3nuqHbrx Qopu onncaHlrq quclroBblx KoHcTaHT:

Lexema <qhQpa>
1 - > [ 0 . . 9 ]  Z
end
lexema <uenoe 6es sHaxa) code=int1
1 -><urOpa> 2
2-><qnQpa> 2
Z->AnyZ
end
Lexema (Uenoe co 3HaKoM> code=int2
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1->+ 2
1 -> -  2
2-)(Llsnss 6eg gHara) 2
Z ->AnyZ
end
Lexema <real dec fixed> code=real_dec_fixed
1 - ) (qeroe 6es gHara)  2
1 - ) (4sa6g co enaxov)  2
1 - > .  3
2-) (qenoe 6es sHaxa) 2
2 - > . 3
3-)(qenoe 6es gHara) 4
3->Any Z
4->AnyZ
end
Lexema <real dec float) code=real_dec_float
1-) ( real  dec f ixed> 2
2->E 4
4 ->+  5
4 -> -  5
5-)(Uenoe 6eg sFtaxa) Z
end

34ecr upu onucaHrru rrucJra B 3KcnoHeHquamHofi $oprrae B KaqecrBe ero npe-

Qurca vcuonb3yerc.n ccbIJIKa Ha orrucaHrre pacrro3HaBarers irucra c dluxcnporau-
Hofi roqrofi.

llpu nocrynJIeHI{LI Ha BXoA cKoHcrpyr{poBaHHoro Ha ocHoBe groro orrr{caHrrt
JIA qenoqrrE

78 -56 +122.45.09E+11 -234.8+34

Ha ero BbrxoAe 6yaer c$opMupoBaH AecKprrnropnnfi rercr

intl int2 real dec fixed real dec float real dec float.
B clyvae xe omu6o.rHofi rxo4nofi uenoqKu (Hanpurrlep +23all) na nuxoAe 6y-

.der coo6ueHr.re 06 ouru6re ERROR.

B {OJI HMeerct Bo3MoxHocrb oIIrIcbIBarb KflloireBbre (:ape:eprnponannsre) cro-
Ba rryreM r4x nepeqHcneuus. BuuoJrHrercr ?ro B ceKrlr{u KeyWords ... Endwords
B BrrAe rrocneAoBarenbHocreil nap <KrroqeBoe cJroBo> <KoA JreKce*rsr>. cexrlur s
nporpaMMe Aon)KHa 6urr eAnucrneHaofi, H B nporpaMMe AoJrxeH 6rrrr onucaH
poBHo o.u,rH pacrro3HaBareJrb, B 3aroJroBKe Koroporo yKa3aH napaMerp (KeyWords).
3ror napauerp yKa3blBaer Ha ro, rITo rtpu ycneruHoM pac[o3HaBaH]rr{ JreKceMbl AaH-
Horo KJIacca 6yler ocyUecrBirtrbct rlpoBepKa nprrHaAne)KHocrH ero K KJrK)ireBbIM
cJIoBaM I,I B cnyqae ycilexa Ha BbIXoA IIA 6y4er rreperaBabcs KoA reKceMbr Krrroqe-
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BOIO CJrOBa, a He ror, Koropbrfr 3aAaH B onqlru code npu orrHcaHHpr KJracca. Huxe
npIrBeIeH rlpvMep oIIvcaHHt MoAenIi rleKcHqecKofo aHaJril3aTopa.4nr fl3brKa, KoTo-
pltfi nxlrouaer e ce6q paHee onpeAeneHHbrii Knacc rrAeHrr{SuKaropoB u KJrroqeBbre
cnoBa read u write.

Lexema (6yrea>

First_Sost -> la..zlZ
End
KeyWords

read  <51>
wr i te <52>

EndWords
Lexema (rgenrrQurarop) code = 101 (KeyWords)

First_Sost -) (6yrea) Second_Sost
Second_Sost -> <6yxaa> Second_Sost
Second_Sost -> Any Z

End

[lx exogHofi qelounll aaaa adfrt read dftg write Ha Bbrxo.fe laHHoro IIA 6y-
Aer creHepupoBaH AecKpunropsufr roA suaa 101 101 5l l0l 52.

Mo4ennponaHlre rIoBeAeHIlfl co6crseuHo IKA ua fO,[ rpoBo.qrrrcr aHanoruir-
HO, OTJIHIIIIE JII{IUb B TOM, qTO NPOIPAMMA MOACJIHPOBAUHT lKA MOXCT COACPXATb
MHo)I(ecrBo onucallult BcnoMoraTerIbHbIX JIeKceM fi tIrrIIb o.qHo orrHcaHHe ocHoB-
Hofi nexceubr c rapaMerpou code:AonycTl4Tb. Huxe rpr{BeAeH rrpuMep oilu-
ca]Jtrs. MoAenr{ IKA anx pacno3HaBaHrrr ynpoqeHHoro Bapr{aHra 3anvcvoileparopa
with ssHxa flacrals.

Lexema <6yraa>
1->la..zl Z
1->tA..ZlZ
end
Lexema <quQpa>
1 - > [ 0 . . 9 ]  Z
end
Lexema <ld)
1 ->(6yrea> 2
2-><6yxea>2
2-><r"1rQpa>2
2->AnyZ
end
Lexema <with>
1 - > w 2



flpaxmurcy;t no reKcltqecKolly aHaru3y

2->i 3
3 -> t  4
4 - > h 7
end
Lexema (do)

1->d 2
2 ->o  Z
end
Lexema <Sp1>
1 ->Space Z
end
Lexema (Sp)

1 - )Soace  1
1 ->Any  Z
end
Lexema <with_KA> 

"o4s=!OnVCT14Tba1->  <w i th>  a2
a 2 - > < S p 1 >  a 3 1
a31 -><Sp> a3
a3-><Id> a4
a4->, a31
a4 -><Sp1  >  a51
a 5 1 - > < S p >  a 5
a5-><do> a6
a6-><Sp' l  > a71
a71  -><Sp>  a7
a7 -><ld> Z
end

flpuuepu ApyrHX nporpaMM Ha r3brKe onncaHrrr JreKcr{K}r MoxHo :aafiru B Kara-

nore c uMeHeM LEXICA cncreMr,r (KAIIITAH>. IlporparraMbr Ha,flOJI xpaurrcr a

Safinax c pacrxupeHuelr .lex.

Pe:ylrrarrr orJraAKr{ M oAenu Jr eKc Hlre cKoro aHa Jr r.r3arop a {Bn.rrror c{ cp eAcrBoM

cneqlrQzraqun nporpaMMbr JreKcHqccKoro aHairrr3a, KoAr{poBaHHe pacno3sarouefi
rracrn ,rIA roropofi e AanrHefirueu y o6yuaeMbrx He Bbr3brBaer 6onsurHx rpyAHo-

creii. flpuMepbr nporpaMM rreKcurrecKoro aHaJrlr3a rrpuBeAeHrr e llpuroxeHuu.
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