Tema 4 AHau3 CTPYKTYPbI NPeEAI0KEHUS

IIpocras rpammaTuka

JlaBaiiTe HAaUHEM C PacCMOTPEHHS MPOCTONM OE3KOHTEKCTHOM rpamMMatuki. [1o
COIJIALLICHUIO JIEBASI CTOPOHA MEPBOTO MPOAYLMPOBAHUS SBISECTCA HAYAJIbHBIM
CUMBOJIOM TpaMMAaTHKH, KaK MpaBWIO, S, U BCE XOPOIIO CPOPMHUPOBAHHBIC
JIEpEBbs JOJKHBI UMETh 3TOT CUMBOJI B KayecTBe KOpHEeBOU mMeTkn. B NLTK
OE3KOHTEKCTHBIC IPAMMATUKHU OTIPENICNICHbI B MOJIyJie n1tk.grammar.

I'pammarunka B 3.1 colepUT MPOAYIIMPOBAHUS C YIACTHEM PA3IUIHBIX CHHTAKCUYIECKUX
KaTeropui.

Oo6o3HaueHust 3HayeHHe IIpumep

S peUT0KEeHNE the man walked

NP uMeHHas Gpasa a dog

VP riarojbHas ¢pasa saw a park

PP npetokHas ¢pasza with a telescope

Det OTIpEICTUTENh the
CYIIECTBUTEIILHOE
(P}I’ﬁ[ﬂ) dog

\Y [J1aroJ walked

p peyIor in

[IponyuupoBanue, Kak VP -> V NP | V NP PP, HIMEET AU3IBIOHKIIHUIO HAa IPABOU CTOPOHE,
MOKa3HHYIO |, U Takas 3aIluch sBJsETCsl a00peBUaTypoil 11 ABYX MPOIYLIUPOBAHUM VP -> V
NPHU VP -> V NP PP.
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Pucynox 3.2: Recursive Descent Parser Demo: DTOT HHCTPYMEHT ITO3BOJISIET CICAUTH 3a pabOTOM
pPeKypCuBHO CITYCKAIOMICTIOCA CHMHTAKCUYCCKOI'O aHaJIn3aTopa 110 MEpe TOro, Kak OH
Co3aacT ACPCBO CUHTAKCUYICCKOI'O pa36opa 1 HAIIOJIHACT €TI0 BXOOAHBIMHU CJIOBAMM.

3ameuanue

Bama ouepeasb: [lonmpoOyiiTe pa3paboTarh MPOCTYIO TPaMMATUKy CAaMOCTOSTEIIBHO
C TIOMOIIBIO MpHUJIOKEeHUs recursive descent parser, nltk.app.rdparser (),
nokazaHHoro Ha Pucynke 3.2. OH mocTaBisieTcs ¢ yKe 3arpyKEHHBIM MPUMEPOM
IrpaMMAaTHKH, HO BBl MOXKETE M3MEHUTh €ro Kak BaMm OyJeT yroaHo (C MOMOIIbIO
MeHIO0 Edit). M3MeHHuTe rpaMMaTuKy W OpPeAJIOKEHUE, KOTOPOE JOJAKHO OBITh
MIPOAHAIN3UPOBAHO, U 3allyCTUTE aHAIU3aTOP C MOMOIIbIO KHOMKHK autostep.

Ecmu pazobpare mpemnoxxenue The dog saw a man in the park ¢ momombto

FpaMMaTI/IKI/I, MBI HOquI/IM B KOHCYHOM HUTOI'C JIBa I[epeBa ITIOXOXKHUX Ha T€, KOTOPbIC
MbI Bugenu st (3b):
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Tak kak Hama rpaMMmaTdHKa JIOTYCKAaeT JBa JepeBa JUIs 3TOTO MPEIIOKCHHS, MPEIOKEHUE
Ha3bIBAaCTCS  CTPYKTYpPHO  HEOJHO3HAYHbIM. JlaHHas  HEOJHO3HAYHOCTh  Ha3bIBACTCSA
HEOTHO3HAYHOCTh MPHUJIOKEHHUS MPEUIONKHON dpa3sl, KaKk Mbl BUJIEIN paHee B 3TOM TiaBe. Kak
BbI, BO3MOJKHO, IIOMHHTE, 3TO JIBYCMBICIIEHHOCTh MPHJIOXCHMs, Tak Kak PP in the park
HEOOXOUMO TPHJIOKHUTh K OJHOMY W3 JIByX MECT B JIepeBe: JUOO KaKk peOCHOK VP WM Kak
pebeHok Np.Korna PP mpuiioKeHa K VP, mpe/roJiaracMas HHTepIpeTalys 3aKIF04aeTcs B TOM, 4TO
coObITHE BUACHUS MPOU30NLIO B Napke. OMHAKO €CiIM PP Mpuiaraercs K NP, TOTa B apKe ObLT
YEJIOBEK, a areHT BUJICHU (co0aka), BO3MOXKHO, CHIeNIa Ha OaJIKOHE KBapTUPBI C BHJIOM Ha TapK.

Hanucanue Balmmx COOCTBEHHBIX I'paMMaTiuK

Ecnu BBl 3auHTEpECOBaHBI B SKCIIEPUMEHTHUPOBAHUY C HAMMCAHUEM OE3KOHTEKCTHBIX TPaMMAaTHK
(CFGs), Bam Oyzmer ymoOHO co3daBaThb U PENaKTUPOBATh IPaMMAaTUKU B TEKCTOBOM (aiine,
CKaxXeM, mygrammar.cfg. [locne 3toro Bbl moxere 3arpy3uth €€ B NLTK u ocymectBisaTs
CUHTAKCUYECKU pa30op ciexyromum obpa3om:

>>> grammarl = nltk.data.load('file:mygrammar.cfg')
>>> sent = "Mary saw Bob".split ()
>>> rd parser = nltk.RecursiveDescentParser (grammarl)
>>> for tree in rd parser.parse(sent):

print (tree)



Yoeaurech, YTO BBl MPUCOCHUHWIN .cfg CypQHUKC K HMEHH Qaiila ¥ UYTO B CTPOKE
'file:mygrammar.cfg' HET HpOGCJIOB. Ecnau komaHga print (tree) HE IPOU3BOJUT HUKAKOTO
BBIBOJA, 3TO, BEPOSITHO, MOTOMY, YTO Balll€ MNPEIJIOKEHUE sent HE JOIMYCKAETCA Ballei
rpaMMaTUKOM. B 3TOM cilydae BBI30BUTE ITapcep C BKIIOUYECHHBIM OTCICKMBAHUEM: rd parser =
NLTK.RecursiveDescentParser (grammarl, trace = 2). BBI Takke MOXeETE IIPOBCPUTH, KAKHUEC
TCKYIIUMC MpPOAYLHUPOBAHUA €CTb B TI'paMMATHKE C I[MOMOINBIO KOMAaHJbI for P in
grammarl.productions () : print (p).

Korna el mumere CFGs s paz6opa B NLTK, BbI He MokeTe KOMOMHUPOBATh TpaMMaTHIECKHE
KaTEeropuu € JIEKCUYECKUMHU €IMHULIaMU Ha IIPaBOil CTOPOHE OJIHOTO U TOTO 7K€ MPOAYLIUPOBAHUS.
Takum o0pa3zoMm, mpoayLupoBaHHE, TAKOE Kak PP -> 'of' NP 3ampeuieHo. Kpome toro, He
paspemiaercss pa3MelaTh JIEKCUYECKUEe €ANHUILbI, COCTOSIINE U3 HECKOJIBKUX CJIOB, Ha IPaBOil
yacTu npoayuupoBaHus. Iloatomy BMmecTto TOro, ytoObl mucatb NP -> 'New' 'York', BBI
JOJIKHBI IPUOETHYTH K UEMY-TO BpPOJIe NP -> 'New York' BMECTO 3TOTO.

3.3 Pekypcusi B CHHTAKCHYECKON CTPYKTYpe

I'pamMaTuka Ha3bIBaeTCs PEKYpCUBHOM, €CIIM KaTeropus, BO3HMKAIOIIAs Ha JIEBOM CTOpPOHE
MPOAYIIMPOBAHUS, TaK)Ke TMOSBISACTCS M Ha TMPaBOM €ro 4YacTd, Kak IMoka3aHo B 3.3.
[IponyuupoBanue Nom -> Adj Nom (II€ Nom 3TO KaTeropusi HOMHUHAJOB) BJIEYET MPSMYIO
PEKYPCHIO [0 KaTEropuu Nom, TOTJa KaK HEMpsAMasl peKypcHsi 0 S BOSHUKAET U3 COUETaHUs JIBYX
MPOIyLIUPOBAHMM, @ UMEHHO : S -> NP VPU VP -> V S,

YrtoObl yBUIETh, KaK BO3HMKACT PEKYPCHS M3 3TOW TPaMMATHKH, PACCMOTPHUM CJIEIYIOIIHE
nepebsi. (10a) Bneuer BiOKeHHbIe uMeHHBIC ¢pas3bl, a (10D) comepKUT BIOXKCHHBIC
NPEUTOKEHHUSL.

(10)a. S
’/_A—\\-
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the Adj Nom chased Det Nom
angry N the Adj Nom
| l N
bear frightened Adj N

i |

little squirrel
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Mpbl npOMIUTIOCTPUPOBAIN TOJBKO JBAa YPOBHS PEKYPCHUU 3[€Ch, HO HET HUKAKOIO BEPXHETO
npenena TiyOuHBL. BBl MOXeTe SKCHEpUMEHTHPOBaTh C Pa300poM MpeasoKeHuil, KOTopbie
BIIEKyT  0Oojee  IIyOOKO  BIJIO)KEHHbIE  CTPYKTyphl.  OOpaTuTe  BHUMaHue,  4YTO
RecursiveDescentParser H€ B COCTOSHMH CIIPaBUTLCA C JICBBIMM pPEKYPCHUBHBIMU
MPOIYITMPOBAHKMSMHE BHJIA X —> XY; MBI BEpHEMCS K 3TOMY B 4.

CuHTaKCH4YeCKUH Pa3dop ¢ MOMOIIbIO
0€3KOHTEKCTHON rPaAMMATUKHU

Amnanuzatop o0pabaTbiBaeT BXOJHBIE MPEAJIOKEHUS B COOTBETCTBUU C MPOAYLHUPOBAHUSMU
rpaMMAaTUKH, a TaKKe CO3/aeT OJHY WJIM HECKOJbKO COCTaBHBIX CTPYKTYp, KOTOpbIE
COOTBETCTBYIOT I'paMMaTuKe. ['paMmaTuka sBiSeTcs AeKJIapaTUBHON crienudukaimeil xopouei
0(OPMIICHHOCTH - OHA, HAa CAMOM JIeJIe, SIBJISIETCS TOJBKO CTPOKOH, a He MPOrpaMMoil. AHamu3aTop
SIBJISIETCS MPOLIETyPHBIM TOJIKOBaHHEM rpaMMaTuki. OH IpoCMaTpUBAaET MPOCTPAHCTBO JIEPEBHEB,
JOMYCKAaeMBbIX T'PaMMATHUKOW, YTOOBI HAWTH TO, KOTOPOE MOXKET pa3MecTHTh TpedyeMoe
MpeIo’KEeHUE B CBOEH KpOHE.

AHanu3aTop MO3BOJISICT OLEHUTh I'PAMMATHKy B OTHOIICHMH HaOopa TECTOBBIX MPEIIOKEHH,
MOMOTast TMHIBUCTaM OOHAPYKUTh OIIMOKU B UX IPaMMAaTHYECKOM aHaJIu3e. AHAIM3aTOP MOKET
CIy)KHTh B KaueCTBE MOJEIH ICHUXOJMHIBUCTHYECKON 00pabOTKH, mMoMoras OOBSICHUTH
TPYAHOCTH, KOTOpBIE JIIOJM HCHBITHIBAIOT MHpU 00pabOTKe HEKOTOPBIX CHHTAKCUYECKUX
KOHCTPYKLMH. MHOTHE MPUIIOKEHNSI €CTECTBEHHOTO sI3bIKa BIEKYT CHHTaKCHUYECKUI pa3dop Ha
OTIpe/IeNIEHHON CTa/luy; HAIPUMEpP, MOKHO ObIJIO ObI OXHJIaTh, YTO BONPOCHI HAa €CTECTBEHHOM
A3bIKE, 33/1aBa€Mble CICTEME OTBETOB Ha BOIIPOCHI, TPONAYT CHHTAKCUYECKU I aHaIN3 B KauecTBe
MEPBOTro mara o0paboTKH.

B stoMm pa3aciie Mbl BUIUM JIBA MTPOCTHIX AJITOPUTMA CUHTAKCUYCCKOTO aHaJIN3a: METO/, I/IILYH_IHﬁ
CBCpPXY BHH3, Ha3bIBaCMbIi PCKYPCUBHO CHYCKaIOMHﬁCH CHUHTAKCHUYECKUI aHaJn3, U BOCXOISIIHMN


http://www.nltk.org/book/ch08.html#sec-parsing

METO/I, Ha3bIBAEMblil CHHTAKCUYECKUM aHAIU30M cokpauieHus casura(?). Mel Takxke BUAUM
HEKOTOpbIe 00JIee CIIOKHBIE AITOPUTMBL: METOJ CBEPXY BHHU3 C (puibTpamuell CHU3y BBEpX MO
Ha3BaHMEM CHUHTAKCHUYECKUI aHaJIM3 JIEBOTO YIJIa U METOJ AMHAMUYECKOTO IPOrpaMMUpPOBaHus,
Ha3bIBAEMBbI CHHTAKCUYECKUM aHAJIM30M JIHarpaMM.

PeKypCHBHO CIIyCKAIIUICA CHHTAKCUYECKHI pa3oop

[Ipocreiimmii By aHamu3aTtopa WHTEPIPETHPYET IPpaMMaTHKy Kak crenu(UKaluio TOro, Kak
pa3OUTh 1eTb BBICOKOTO YPOBHS Ha HECKOJIBKO IMoJ13a1a4 0oJiee HU3KOTO ypoBHs. Llens BepxHero
yYpOBHS - HaWtu S. [IpoxynupoBanue s — NP VP IO3BOJISIET aHAJIU3ATOPY 3aMEHUTH 3Ty LIEJb
IBYMsI MOJ3aJa4aMy: HalWTU NP, a 3aTeM Hailtu vp. Kaxnas u3 3TUX moj3ajgady MOXKET ObITh
3aMEHEHa B CBOK OYepepb MOANOALEIAMH C MOMOIIBIO MPOAYLUPOBAHUMN, KOTOPHIE NMEIOT Ha
JIEBOYM CTOPOHE NP 1 VP COOTBETCTBEHHO. B KOHIIE KOHIIOB, 3TOT IPOIIECC IPUBOIUT K ITOA3aa4aM,
TaKUM KakK: HaWTH CIIOBO TEJECKOIl. Takue moj3agadv MOKHO CPAaBHMBATh HEIOCPEICTBEHHO C
BXOJHOW MOCIEA0BATEIBHOCTBIO, OHU ABJISIIOTCS YCIEIIHBIMU, €CIIN CIEAYIOLIEE CI0OBO HANUACHO.
Ecnu coBmazeHuss HET aHaiaM3aTOp JOJDKEH BEPHYTHCS HaBEpX M IMONPOOOBATH JPYrylo
aNbTEPHATHBY.

Bo Bpemst 3TOoro mpoiecca aHaiaM3aTOPy 4YacTO MPUXOJUTCS BbIOMpATh MEXKAY HECKOJIbKUMH
BO3MOXHBIMU IIpoAylupoBanusaMu. Hanpumep, npu nepexoje ot mara 3 K mary 4, OH IbITaeTcst
HaWTH IPOIYLUPOBAHU C N Ha JeBOU cTopoHe. [lepBrIM M3 HUX sBisieTcss N — yenosek. Korna
3TO HE cpabaThIBaeT, OH OTKATHIBAETCS U MPOOYET Apyrue MpoIyLUpOBaHUs N 10 MOPAIKY, MOKa
He Jnobepercst 10 N — co0aka, KOTOPOE COOTBETCTBYET CIEYIOIIEMY CJIOBY BO BXOJAHOM
npeaioxkennu. HamHoTo mo3ke, Kak MOKa3aHO Ha Imiare S5, OH HaxOJUT MOJHBIA pa3bop. 1o
JIEPEBO, KOTOPOE OXBATHIBACT BCE MPEIIOKEHHE O3 KakuX-1100 000pBaHHBIX KpaeB. [loce Toro,
KaK CHHTaKCHYeCKHil pa30op ObLI HaleH, Mbl MOXKEM HCIIOJIb30BAaTh aHAJIU3aTOp IS MOMCKa
JOTIOTHUTENBHBIX pa30opoB. OmAaTh ke OH OyJeT BO3BpallaThCsl Ha3ad M UCCIEN0BaTh JIpyrue
BapUaHTHI IPOAYIIUPOBAHUS Ha CITy4yail, eclii Kakoi-HUuOyAb U3 HUX IPUBEIET K pa3dopy.

NLTK npegocTaBiseT METOJ pEKYPCUBHOIO CITyCKa:

>>> rd parser = nltk.RecursiveDescentParser (grammarl)
>>> sent = 'Mary saw a dog'.split ()

>>> for tree in rd parser.parse(sent):

.. print (tree)

(S (NP Mary) (VP (V saw) (NP (Det a) (N dog))))

3amMmeuanue

RecursiveDescentParser () HNPHUHHUMACT Heo0s13aTeIbHbIN nmapaMeTp trace. Ecimi trace
0oJbIIIe HYJIA, TO aHAJIM3aTop 6y,I[eT coo0I1aTh Te mary , KOTOPBIC OH IIPCAITPUHUMACT B IIPOLECCE
TOFO,KaK(H{pa36HpaerTeKCT.

CuHHTaKcHYeCKUH aHaIn3a ¢ IOMOUIBIO0 PEKYPCUBHOTO CITyCKa MMEET TPH OCHOBHBIX HEIOCTATKA.
Bo- mepBbIX, J€Bble peKypCHBHBIE NMPOJIYLHUPOBAHMS, KaK NP -> NP PP OTIpPABIISIOT €ro B
O0eckOHeuHbIH UK. BO-BTOPBIX, aHAIM3aTOp TPATUT YHMY BpPEMEHH, pacCMaTuUpBas CJIOBa U
CTPYKTYpPBI, KOTOPbIE HE COOTBETCTBYIOT BXOJAHOMY NPEJIOKEHHIO. B-TpeThuX, Mpouecc oTkara
MOJKET COpPOCUTH YK€ pa300paHHbIe KOMIOHEHTHI, KOTOpble HEOOXOAUMO OyIET BOCCTAaHOBUTH
noxe. Hampumep, otkat ¢ VP -> V NP OTOPOCHT MOJAEPEBO, co3daHHoe ais NP. Eciu
aHaJIM3aToOp 3aTeM IMPOJOJDKAET C VP -> V NP PP, TO MOJJIEPEBO NP JOJDKHO OBITH CO3JIaHO
3aHOBO.



CHHTAKCHYCCKHI aHAJIU3 C TIOMOIIIBIO PEKYPCUBHOTO CITYCKa SIBJISICTCS BUIOM CHHTAKCHYECKOTO
aHajM3a cBepXy BHM3. Hucxomsime aHamM3aToOpbl HCIIOJIB3YIOT TPAMMATHKY, YTOOBI
npeockazviéams, Kakou OyJIeT BXOJI 10 MpoBepku Bxoja! Tem He MeHee, MOCKOIBKY BXO/
JOCTYIICH IS CHHTAaKCUYECKOTO aHalIM3aTopa BCe BpeMsi, ObLI0 OBl OoJiee 1eaecooopazHo
paccMOTpPETh BXOAHOE MPETI0KEHHE C CaMOro Havana. Takoi MoaX01 Ha3bIBaeTC s
CUHTAKCUYECKU aHAJIN3 CHU3Y BBEPX, U Mbl YBUJIUM €0 MPUMEP B CIEAYIOIIEM pa3iee.

4.2 CMHTAKCH4YeCKMH Pa300p MoMeIleHNsI-COKPaIleHU s

[IpocToil BHJA CHHTAaKCHMYECKOTO aHAIM3a CHU3Y BBEPX SIBJISETCS CHUHTAKCUYECKUN aHAIM3aTop
nomenieHusA-cokpaienuss. Kak u Bce aHanu3aTtopsl CHU3Y BBEpX, AHAIM3aTOP IOMEICHMS-
COKpAILEHUS] TBITAeTCsl HAWTH IOCJIEIOBAaTEIILHOCTU CIOB U (hpa3, KOTOpPbIE COOTBETCTBYIOT
npaeoii cmopore NpOoAyLUPOBAHUSA ITPAMMATHUKH, U 3aMEHUTb HX JIEBOM CTOPOHOM, IIOKa BCsl (hpaza
HE CBEPHETCS B S.

AHanM3aTop HEOJHOKPATHO BBHITAIKUBACT CIEAYIONIEE BXOJHOE CIOBO B CTEK; ATO OIEPAIHS
Ha3bIBAETCs MOMeIeHueM. Eciii BepXHUE N AJIEMEHTOB B CTEKE COOTBETCTBYIOT N 3JIEMEHTAM Ha
MPaBOM CTOPOHE KAKOTO-TO MPOYIIMPOBAHUS, TO BCE OHH M3BJICKAIOTCS U3 CTEKA, a DJIEMEHT Ha
JICBOM CTOPOHE MPOAYIIMPOBAHUS ITOMEIIACTCS B CTEK. JTa 3aMEHa BEPXHUX N 3JICMEHTOB OTHUM
AJIEMEHTOM SIBJISICTCS OTIEPAIHe COKpAIleHNs. JTa OrepaIis MOKeT ObITh TPUMEHEHA TOJBKO K
BEpXHEH YacTH CTEeKa; COKpAICHWEe 3JIEMEHTOB, HAXOJANIUXCSA HIKE B CTEKE, JODKHO OBITh
BBITIOJTHEHO JI0 TIOMEIICHHSI HOBBIX JIEMEHTOB B CTEK. AHAJIM3aTOp 3aKaHYUBAET paboTy, Koraa
BECh BXO/JI HCITOJIb30BAaH U OCTAETCS TOJIHKO OJIMH 3JIEMEHT B CTEKE - JIEPEBO pa3dbopa C y3JI0M S B
KaueCTBE KOPHEBOTO JJIEMEHTA. AHAIM3ATOP TMOMEIICHUI-COKPAIIEHUs CTPOUT JIePeBO pazdopa
BO BpEeMsI BBIIICONMMCAHHOTO TTpotiecca. KaxIplii pa3, Korja oHa COKpamaeT N 3JIeMEHTOB U3 CTEKa,
OH OOBEAMHSAET UX B YAaCTUYHOE JCPEBO pa3bopa W TMOMEMIaeT OOpaTHO B CTEK. MBI MOXKeEM
YBHUJICTh B ICHCTBUU aJITOPUTM CHHTAKCHYECKOTO aHAJIN3a TIOMEIICHHUA-COKPAIICHHS C TIOMOIIBIO
rpagu4IecKoi AEMOHCTPAIUU nltk.app.srparser ().

NLTK npenocraBisier shiftReduceParser (), IPOCTYIO peAIM3AIMIO aHAJIU3ATOPa MOMEIICHUS -
COKpallleHUsl. DTOT aHalW3aTOp HE BBIMOJHSAET KaKUX-TMOO OTKATOB, TaK 4YTO HAXOXKJICHUE
pa3bopa TeKcTa, Ia)xe ecliu TAaKOBOM CYIIECTBYET, He rapanTupyercsa. Kpome Toro, oH HailieT He
0osee ogHOrO pa3dopa, AaKe eclu CYIIECTBYET OoJiblliee KOJUYECTBO pa3bopoB. Mbl MOxeM
MPEIOCTaBUTh JIOTIOJHUTEIbHBIA MapaMeTp trace, KOTOPBIA YIpPaBIE€T TeM, KaK MPOCTPAHHO
aHaJIM3aTop cOOOIIaeT O CBOUX IIarax, KOTOpble OH MPENpUHUMAET B Ipoliecce pa3dopa TeKcTa:

>>> sr parser = nltk.ShiftReduceParser (grammarl)
>>> sent = 'Mary saw a dog'.split ()
>>> for tree in sr parser.parse(sent):

. print (tree)

(S (NP Mary) (VP (V saw) (NP (Det a) (N dog))))

3amMmeuanue

Bama Ouepenb: 3amycTuTe BBIIICYNIOMSHYTBIH aHAIM3aTOp B PEKHUME TPACCHUPOBKHU, YTOOBI

YBUACTH MMOCICA0BATCIIbHOCTD onepaum?l IMOMCHIICHHA U COKpallCHUA C MMOMOLIbKO sr parse =
NLTK.ShiftReduceParser (grammarl, trace = 2)

AHaJ'II/I3aT0p NMOMCIICHUA-COKPAIICHUA MOXKET 3alTH B TYIIUK U HC HalTH HU OJHOIO pa360pa,
AaXE CCJIIM BXOJHOC MPCATIOKCHUC XOPOIIO C(I)OpMI/IpOBaHO B COOTBCTCTBHUHU C FpaMMaTHKOﬁ.
KOF,Z[E[ 9TO MPOUCXOOUT, BECh BXO/ HOTpe6J'IeH, a CTCK COACPIKUT DJICMCHTBI, KOTOPLIC HC MOT'YT
OBITh COKpaIl€Hbl 10 S. HpoGHeMa BO3HHUKACT, MOTOMY YTO BBI60p, CIIeIaHHBIA UM paHee, HE



MOJKET OBITh OTMEHEH (XOTs MOJIb30BaTENH rPahuIecKOil JeMOHCTPAIIMM MOTYT OTMEHUTH CBOU
pemenus). Ecte n1Ba Bupa pemieHuil, KOTOpble OyAyT NPHHATHI aHAIM3aTOpoM: (@) Kakoe
COKpallleHue clenaTh, Korga Oojiee yeM OJHO BO3MOXHO (0) ciemyer U HOMECTUTh HIIH
COKpaTHTb, KOTAa 00a 1eHCTBHUS BO3MOXKHBI.

AHanM3aToOp TMOMENIECHHU-COKPAIICHUST MOXET OBITh PacIIUpeH Ui peaju3allid TOJUTHKH
paspernieHus mog00HbIX KoH(GIUKTOB. Hanmpumep, Takast HOJMTHKA MOXKET MBITATHCS Pa3peIInTh
KOHQUIMKTBI MEXIYy MOMEUICHHEM M COKpAlIeHHEM, TOMEIIas TOJIbKO TOT/a, KOTJa HUKaKue
COKpAIIIEHUSI HEBO3MOYKHBI, I OHA MOXKET IIBITAThCSl PEIINTH KOH(QIMKTHI MEX/Y COKPAIICHUSIMHI
BBIOOPOM B TOJIB3Y ONEPAUU COKPALICHUs, KOTOpas yAaIsieT caMoe OOJIbIIOE YHCIIO 3JIEMEHTOB
n3 creka. (OOoOmeHne aHamM3aTopa MOMEIIEHHUSI-COKpalieHus, "cMoTpsmmii Brepex LR-
aHayn3atop", 0OBIYHO HUCIOJIB3YETCSI B KOMIMIATOPAX A3bIKOB IPOTrpaMMHUPOBAHMSL. )

[IpermymiecTBO aHaIM3aTOPOB MOMEUIEHUSA-COKPAIIEHUs] HaJl PEKYPCHUBHO CIIYCKAIOIIUMUCS
aHaJIM3aTOpaMHM 3aKJII0YaeTCsl B TOM, YTO OHU CTPOSIT TOJIBKO CTPYKTYPY, KOTOpasi COOTBETCTBYET
cioBaM Ha BxoJie. KpoMe Toro, oHu CTpOSIT KaXkAyl0 MOACTPYKTYPY TOJBKO OJIMH pa3, HalpuMep
NP (Det (the), N(man)) CTPOMUTCS U IOMEUIAETCS B CTEK TOJIBKO B OJIMH pa3, HE3aBUCUMO OT TOTO,
OyZeT 1 OH MO3€E UCI0JIb30BATHCS COKPALLIEHUEM VP -> V NP PP WJIM COKpAllleHueM NP -> NP
PP.

AHAJIU3ATOP JIEBOrO yIJia

Opna u3 npo0OeM, CBSI3aHHBIX C PEKYPCUBHO CITYCKAIOIMIMMCSI aHAJIM3aTOPOM, 3aKJIFOYAETCSI B TOM,
YTO OH YyXOJUT B OCCKOHEYHBIA IMKJ, KOTJAa CTAJKUBAETCS C JICBOCTOPOHHEH pEKypcHueit
MPOIYyUUPOBAHUS. ITO MPOUCXOAUT TMOTOMY, UYTO OH TIPUMEHSET TIpaMMaTUYECKue
MIPOIyLIMPOBAHMS BCIIEMyt0, 0e3 ydera (PaKTUUECKOTO BXOJHOTO MpeasiokeHus. JIeBOyronbHbIi
aHaJIM3aTop MpeACTaBiseT co0Oi TMOpUA MEXIy MOAXOJaMH CHHU3Yy BBEpX M CBEPXY BHU3,
KOTOPbIE MBI BUIETIH.

I'pammatnka grammarl MO3BOJISET HaM MPOM3BOINTE ClIeAyIOIIKi pa3bop John saw Mary:

(11) S

N

NP VP

| N\

John vV NP

saw  Mary

Hanomuum, yto rpammaTtika (onpeseneHtas B 3.3) UMEET CeIyIOIIUe PO IyUPOBAHUS IS
pacIIupeHUs NP:

(12) a. NP -> Det N
b. NP -> Det N PP
¢c. NP -> "John" | "Mary" | "Bob"

[TpeamnooxuM, MbI IPOCHM Bac CHayasia moCMOTPETh Ha JepeBo (11), a 3aTem pernTh, KaKyro U3
NP IOJICTAHOBOK (TIPOYIIMPOBAHHMIA) BBl XOTUTE, YTOOBI METOJ PEKYPCHBHOTO CITyCKa MPUMEHUII
nepBoi - oueBUAHO, (12¢) sBIseTCsS MpaBUILHBIM BhIOOpOM! OTKya BBl 3HAETE, YTO OBLIO OBI
OeccMmbIciieHHO TpuMeHATh cHauana (12a) wiu (12b)? IMoromy uTO HM OJHA W3 ATHX JBYX
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10JICTAHOBOK (TIPOIyIIUPOBAHU#T ) HE BBIBEIET MOCIICI0BATEILHOCTD, IIEPBOE CIIOBO KOTOpOii John.
To ecth, MBI MOKEM JICTKO CKa3aTh, YTO B YCIIEIIHOM pazbope mpestoxkenus John saw Mary
aHaJIM3aTOP JOJ/DKEH PacIIMPUTh NP TaKMM 00pa3oM, 4TOObI NP J1aBaja ocie0BaTe/ibHOCTh John
a. B 6oiee o61mieM miiane Mbl TOBOPHUM, YTO KaTeropus B sBisieTcst 1eBbIM YoM JiepeBa ¢ KOpHEM
BA,ecim A= *Bo.

(13) A

AN

B a

JleBOYrosbpHbI aHaNM3aTOp - ATO AaHAIM3ATOP CBEPXY BHU3 C (QuibTpauueidl cHu3y BBepx. B
OTJIMYME OT OOBIYHOTO METOJ PEKYPCUBHOTO CITyCKa, OH HE€ IOIaJaeT B JIOBYLIKY B JIEBOI
pexypcun noactaHoBkU. [lepen Hauamom cBoel pabOThI, IEBOYTOJIbHBIN aHAIU3ATOP BBITOJIHSET
MpeABaAPUTENIbHYI0 00pab0TKYy KOHTEKCTHO CBOOOIHOM rpaMMAaTHUKH JJIs MMOCTPOCHUS TaOIUIIBI,
r7ie KaX/aas CTpOKa COACPIKUT JABE SUYCHKH, IepBasi COAEP)KUT HEKOHEUHYIO, @ BTOPasi COJAEPIKUT
HabOp BO3MOXKHBIX JIEBBIX YIJIOB HEKOHEUHOH (ToacTaHoBku?). Tabnuna 4.1 uroctpupyet 3To
JJIA TpaMMaTHKA M3 grammar?2.

Kareropus JleBble yriibl (MpeABapuTe/IbHbIe KOHEYHbIE)
S NP
NP Det, PropN
VP \Y
PP P
Tabmuma 4.1:

JleBbie yriibl B grammar?

Kaxpiii pa3, Korza mojcTaHOBKa pacCMaTpUBAETCs aHAITU3aTOPOM, OH MPOBEPSIET, YTO
CIIe/yIOIIee BXOAHOE CIIOBO COBMECTHMO, TI0 MEHBIIIEH Mepe, C OJHOM U3 MPeaBaPUTEILHBIX
KOHEUYHBIX KAaTETOPHIA B JIEBOYTOJIBHO TaOJIHIIE.

3ameuanue

Y1oOBI IOMOYE HaM JIETKO IMOJIy4aTh IMOCTAHOBKH I10 UX IIPpaBbIM YaCTsAM, MbI CO3J1a€M UHACKC I
I'paMMAaTHUKHU. 9T0 IpUMEP MPOCTPAHCTBCHHO-BPEMCHHOI'O KOMIIPOMHUCCA: MbI JI€JI1aCM O6p8.THBII>i
IIOUCK I10 I'paMMAaTUKE, BMCCTO TOIO, YTOOBI IPOBECPATH BECh CIIMCOK ITOACTAHOBOK Ka)K,Z[LIﬁ pas,
KOoraga Mbl XOTHUM HaWTH 110 npaBoﬁ CTOpPOHC.
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Pucynok 4.5: I'paduueckast CTpyKTypa JaHHBIX: HEKOHEYHBIC TIPEICTABICHBI KaK
JIOTIOTHUTEIbHBIC peOpa Ha Tpaduke.

OOparuTe BHUMaHUE HA TO, YTO MBI HE NCIOJIb30BAIH KAKUX-JINOO BCTPOCHHBIX (PYHKITHIA
CHHTAaKCHYECKOTO aHaJIH3a 3/1eCh. Mbl pealn30BaIy MOJHBIH NIPUMUTUBHBIN TpapUUECKHU
aHaIM3aTop C HyJs!

WEFST umMeroT HecKoJIbKO HeA0CTaTKOB. Bo-mepBoiX, kak Bbl MokeTe BuaeTh, WFST He siBnsercs
cama 1o cebe IepeBoM pazdopa, MOATOMY METO/I, CTPOTO TOBOPSI, PACIIO3HALT, YTO MPEIOKECHUE
MPU3HACTCS TPaMMATHKOW, a HE pa3dmpaeT ero. Bo- BTOpBIX, oHa TpeOyeT, YTOOBI KaKias
HEJICKCHYeCKass IOJICTAHOBKA TpaMMaTHUKK ObUta OwHapHOW. HecMoTps Ha TO, 9TO MOXKHO
npeoOpaszoBarhk nmponsBoibHy0 CFG B 3Ty hopmy, MBI IpeaAniowsiu Obl HCIIOTB30BATh MOIX0T 0€3
Takoro TpeboBaHus. B-TpeTbux, Kak MOJIXOJ] CHU3Y BBEPX OHA MOTEHIMAIBHO PACTOYUTENHHA,
Oyy4d B COCTOSTHUU TIPEIJIOKUTh KOHCTUTYEHTHI B TEX MECTaX, KOTOPbI€ Obl HE ObLIIN MTPU3HAHBI
IrPaMMaTUKOH.

W, nakonen, WFST He npencraBiiseT CTPYKTYpHYIO HEOJJHO3HAYHOCTb B MPENTIOKEHUH (TO €CTh
JIBa IPOYTEHUS I1aroJbHON ¢passl). VP B stuelike (1, 7) Obuta pakTHUeCcKH BBeJIeHa BAXK/Ibl, OJIUH
pa3 i IpOYTeHHUs V. NP U OJIMH pa3 JUIsl MPOUYTEHHs] VP PP. DTO pa3Hble THIOTE3bI, a BTOpas
nepemnucasia nepByro (Kak 0Ka3ajloch, 3TO HE UMEJIO 3HAU€HHs, TaK Kak JieBas 4acTh Obljla TaKoi
xe.) I'padmueckne aHanu3aTopbl UCHOJIB3YIOT HEMHOTO OoJiee OOTaTyi0 CTPYKTYpPY JNAHHBIX U
HEKOTOPBIE WHTEPECHBIE AITOPUTMBI JJIsi PEIICHUs STUX MpoodsieM (oOpaTuTech K pasleny
JlononHUTENbHBIE MaTepUaibl B KOHIIE 3TOU I1aBbl 7S OJIYYEHUS TOJPOOHOCTEM).

Pe3iome

o IlpemnosxeHust UMEIOT BHYTPEHHIOIO OpPraHU3alnio, KOTOpask MOXKeET ObITh Mpe/IcTaBIeHa
¢ oMo11IbI0 iepeBa. OCHOBHBIMU CBOMCTBAMU KOHCTUTYEHTHOM CTPYKTYPBI SBIISIOTCSA:
peKypcus, TJIaBbl, JOTIOJTHEHUS U MOIU(UKATOPEI.

e I'pammaruka npeacTaBisieT OO0 KOMIAKTHYIO XapaKTEPUCTHKY MOTEHIMAIBHO
0ECKOHEYHOT0 MHOKECTBA MPEAI0KEHUI; Mbl TOBOPUM, UTO JIEPEBO XOPOIIO
chopMUPOBAHO B COOTBETCTBUH C IPaMMAaTUKOM, I YTO rpaMMaTHKa JTUIEH3UPYET
(mormyckaer) JaHHOE JIEPEBO.

e ['pammaruka - 3T0 hopManbHasi MOJEIb /Ul ONMCAHUS TOTO, MOXKET JIM JaHHOU (paze
OBITh IPUCBOEH OTIENBbHBIN KOHCTUTYEHT WM CTPYKTYpa 3aBUCUMOCTH.

e YuuthiBas HA0Op CHHTAKCHYECKUX KaTeropuii, 0€3KOHTEKCTHAs I'paMMaTHKa UCTIOIb3YET
HabOp MOJICTAHOBOK, YTOOBI CKa3aTh, Kak (ppa3za HEKOTOPOU KaTeropuu A MOXKET ObITh
pa3zoOpaHa Ha MMOCJIeJ0BAaTeIbHOCTh MEHBIINX YacTeH o1 ... On.

e ['pammaruka 3aBUCUMOCTHU UCHOJB3YET MOACTAHOBKYU IS CrielU(UKALUN 3aBUCUMBIX
JTAHHOM JICKCUYECKOM TIIaBBHI.

e CuHTakcuveckas HEOJHO3HAYHOCTh BOHUKAET, KOTJa OJTHO MpeIoKEHNE UMeeT Ooree
OJIHOTO CHHTAKCHUYECKOTo pa3bopa (Hampumep, He0THO3HAYHOCTh MPUIIOKECHHS
MPEIONKHOMN (Bpas3bl).

e AHanu3aTop MpeAcTaBiseT cOO00H MpoIeaypy sl HAXOKIESHUS OJTHOTO UM HECKOJIBKUX
JIepeBbEB, COOTBETCTBYIOIINX ITPaMMaTHUYECKH XOPOIIO ¢c(hOPMHUPOBAHHBIM
MIPEIIOKEHUSM.

e IlpocToii aHanu3aTop CBEpXy BHU3 - PEKYPCUBHO CITYCKAIOIIMICS aHATH3ATOP, KOTOPHIi
PEKYPCUBHO pacUIUpsieT HaYalbHBIH CUMBOJI (OOBIYHO S) C TOMOIIBIO TIOJICTAHOBOK
IPaMMAaTHKH U TIBITATCS HAMTH COOTBETCTBUE BXOAHOMY MPEATOKEHUI0. DTOT
aHAIIM3aTOP HE MOKET CIPABUTHCS C JIEBOPEKYPCUBHBIMHU MOICTAHOBKAMH (HAIIpUMeED,
TaKUMH TO/ICTAHOBKAaMU, Kak NP -> NP PP). OH Heda((EeKTUBEH B TOM, UTO CIIETO



pacimpseT KaTeropuu 0e3 MPOBEPKH, SIBIISIOTCS JI OHU COBMECTUMBIMHU C BXOJHOM
CTPOKOIi, ¥ B TOM, YTO MHOTOKPATHO PaCUIMPSET OJHU U TE KE HETEPMHUHAJIBI H B TOM,
YTO OTOPACHIBAET PE3YIbTATHI.

[IpocToii ananu3aTop CHU3Y BBEPX - aHAIM3ATOP MOMELICHUS-CMEILEHHsI, KOTOPBIi
NepeMeIaeT BBOJ] B CTEK H MBITAETCS COTIOCTABUTH 3JIEMEHTHI B BEPXHEH YaCTH CTEKa C
MPaBOI CTOPOHOM rPaMMaTHYECKHX MOACTAaHOBOK. DTOT aHAIHM3AaTOP HE TapaHTUPYET
HaXO0X/IeHHE IPaBIIILHOTO pa30opa i BBOJA, 1K€ €CIIN TAKOBOM CYLIECTBYET U
CTPOMT NOJCTPYKTYPY 0€3 MPOBEPKHU TOTO, SIBIISIETCS JIM OHA TII00ATBHO COBMECTUMOM C
IPaMMaTUKOH.



