3aganue

3ajiavn, BBIJEJIEHHBIE B JIOTIOJHATEIBHBIN Pa3/iesl, a TakKe 3aJatdn, 1o-
MeUYeHHbIe 3BE3I0UKOI, SIBIAIOTCA JOMOTHUTETHHBIMI U HEOOsI3aTeTbHBIMA.
KonTpoJibHbIE BOIIPOCHI SIBJIAIOTCS TOJTHOIEHHBIMU 3a/[adaMi, XOTs U BBIJIE-
JIEHBI B OTJe/bHbIe O10Ku. Perenne Bcex 3aja4d JI0KHO OBITH 0OOOCHOBAHO.
OT,ZLeﬂbeIe YKa3aHusd 110 HeO6XO,ZLI/IMOCTI/I 06OCHOBaHI/I5{ B HEKTOPLIX 3a/a9aX
ABJIAIOTCA aKIIEHTUPOBAaHUEM M BOBCE€ HE O3HAYalOT, 9YTO B JAPYI'UX 3a/adax
obocroBanme He Tpebyercs. Vcmoap3oBanue aaropuTMoB U3 Kypea (CM. mpo-
rpaMMmy), cauraercs obocroBanueM. [Ipu ucmonb30BaHny aaropuTMa, mpoBe-
PSIIOIINI JOJIZKEH UMETh BO3MOXKHOCTH IPOBEPUTH KOPPEKTHOCTH ITPOTOKOJIA:
peaenud B AyXe «aBTOMaT IIOCTPOCH IIO aJI'OPpUTMY, HO BOT TOJIBKO OTBET»
HE OIIEHMBAIOTCS.

Bcé BhImmeckazanHOe OTHOCUTCSI KO BCEM MUCHBMEHHBIM padoTaM Kypca.

PeryispHble si3bIKu

Bamaga 1. Onpenenum si3bik L C {a, b}* MHAYKTUBHBIME TIPABAJIAME:
1) e € L;

2) BMecTe ¢ JIIOOBIM CJIOBOM T € L B L Takke
BXOIAT cjioBa bax, baax, bbax, bbaax;

3) HMKaKuX JPyrux CaoB B L HeT.

B aszeik T C {a,b}* Bxomur nycroe cjoso € u BCE maumnarommecs ¢ b
C qa, 1, y 11

U 3aKaHYUBAIOIIMECs] ¢ CJIOBA, B KOTOPBIX HET HOJACIOB “aaa” wmu “bbb’ (B

CJIOBaX HET TPEX OJMHAKOBBIX CHMBOJIOB MOJIPSI).

1. JTokazkuTe mim ornposepruute, uro L = T.!

2. Sanumure 36K 1’ B BUJE PErYISPHOIO BbIPAYKEHUS.

'Ecin paBeHCTBO HEBEpPHO, TO HYYKHO SIBHO YKA3aTh CJIOBO, IIPUHAJICIKAIIECE OHOMY
A3bIKY W He TIpUHaJJIekalee apyromy. Ecim paBeHCTBO BEpHO, TO HY?KHO TTPOBECTH JIOKA-
3aTeIbCTBO 10 MHAYKIMH B 00e cropoubl: L CT uT C L.



3. [ocrpoiite KoHeuHblit aBromat, npuauMatormumit 7. Jlokazkure (110 WHJYK-
I[N, YTO HOCTPOCHHBIIT aBTOMAT IPUHUMAET S3bIK 1.

3anaua 2. Bepno Ju, 4yTo
1. ¢ € {a,aab,aba}?
2. ¥ € {a,aab, aba}?

Bagada 3. Banummre peryjispHble BHIPAXKEHUs JJIsl A3bIKOB:
1. {a" | n >0} x{b" | n > 0}.
2.{a® |n>0}Nn{a®* | n >0}

Baga4ga 4. Asromarsl A u B 3ajaHbl JuarpaMMaMu. BeimosHuTe ciieryio-
e 33 aHns.

AsTomar A : AsTomar B :

FOXN POX
0 1 0 1

J171s1 KazK10ro aBTOMaTa OTBETHLTE Ha CJIEILYION(He BOIpPOChl (1-2).

1. Asromar 3a1aH yepes rpad HepexomoB. SalullnTe Olpeae/eHue aBTOMATa
B Bujie (Q, X, 0, qo, F'). Onummunre 3/1eMEHTBI KazKJI0I0 MHOXKECTBA

2. dBnerca m aBTOMAT JIETEPMUHUPOBAHHBIM !

OTBeTbTe Ha BOIPOCHI.

3. Onurmre moc/ie10BaTeILHOCTE KOHMUrypaiuii asromara A npu o6pabor-
ke cyoBa w = 011001. Bepuo yu, aro w € L(A)?
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4. Ilpurumaer yiu aromar B cioso v = 01010017

5. YKaxKutTe 1o ogHoMy cjaoBy, upunarexaniemy L(A), L(B) u mo ogmomy
cioBy, He npunasyexkaree L(A), L(B). Bee 4 cioBa JOMKHBL OBITH pa3iIntd-
HBIMU.

Bamaua 5. BeimosiHuTe cieayromnme 3a1aHus.

1. Hocrpouts JAKA, npuanmarornmii 536k L Beex cioB B andasure {0, 1},
COJIepzKAIMX YETHOE YUCJIO HyJIell 1 HeIETHOe YUC/IO €MHMUIL.

2. IlocTpouTh SKBUBAJIEHTHYIO JIEBOJIUHENHYIO TpaMMaTHKYy. Dyger u oHa
OJHO3HAYHON?

3. ITocTpouTh pery/aspHoe BhIpasKeHUe JTd sa3bika L.

3angayga 6. ByuyT jin peryisgpHbIME CIIEYIONINE S3bIKH !
L L= {a®B5 | n=0,1,} N{a®*+2 | k = 401,402,...} C {a*}.
2. Ly = {a®°+1 | n = 1000, 1001, ...} C {a*}.

3. 3wk L3 Beex cioB B asndasure {0, 1}, KOTOpbIE MPEICTABIAIOT YUCIA B
JIBOMYIHO 3aIIUCH, JAM0IIe OCTATOK JIBA IIPH JeJIEHUN Ha TPH (CJIOBO YMTAeT-
cst co crapiux paspsiios). Hampumep, 001010 (10105 = 1019 = 3x341) & Ls,
a 10001 (100012 =170=5%x3+ 2) € Ls.

Bama4a 7. Ilocrpoiite HKA, npuanmaronumii sisbik Ly = { MHOKecTBO €II0B
B andasure {0, 1}, y KOTOPBIX TpeTHii OT KoHIa? cuMBOJI pasen «1» }. 3are,
UCIIOJIb3y aJTOPUTM, IIOCTPOiiTe cooTBeTcTBYIomui moaubii JTKA.

Bamaga 8. Ilopoxkaer i peryssipaoe Bbipazkerue (ab)*(ba)* ToT xKe sI3bIK,
gro pacnosuaér KA M = ({A,B,C,D}, {a,b}, §, A, {A,D,E}), tne

dyHKIUS 11epexoI0B 3a/aHa CJAeIYIONUM 00Pa30oM:

5(A,a) = B, §(A,b) = C, §(B,b) = D, §(C,a) = E,

2l—A[OC.HG,ZLHI/II./JI CHMBOJI CJIOBa — Hemeﬁ CHUMBOJI C KOHIIa CJIOBa.
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5(D,a) = B, §(D,b) = C, §(E,b) = C.

Bapauga 9. [lokaxkute, 9TO CIEAYIONINIL SI3BIK YIOBJIETBOPIET JIEMME O Pa3-
pacTaHuM JJisl PEryJIsSPHBIX A3bIKOB, HO PEryJISPHBIM He SBJISETCH:

L={a |ik>0yu{b|j=0,1,.. .}

Bamaua 10. Pemute ypaBaenus ¢ peryiagpHbiMu Kodddurmentamu. B kax-
JIOM IIyHKTE HY2KHO BBITIOJIHUTD TPHU 3a/IaHUs:

1) HaiiTu YacTHOE pEIleHHE;

2) HAlTH pellleHre, MUHUMAJIbHOE 10 BKJIIOUEHMUIO;

3) HaiiTu BCe pereHusl.

1. X = ((101)" + 110")X;
2. X =(00401+10+11)X + (0 + 1 +¢);

Qo = Q0+ Qi11+¢
3. ¢ @1 = Qol+Q0
Q2 = Q10+ Q,l.

Bangauga 11. Asromar A; 3ajan guarpammMoii. BeimoauTe cieyromnme 3a-
narus. JlocTaTOYHO BBIIOJHATE XOTS OBl OJMH U3 IyHKTOB 2 WA 3.



1. TTo mmarpamme A; mocTpoiite npaBosmHeiiHyo rpaMMaTiky G.

2. 3amuimre onpeesonyo cucreMy ypapaeruit ais G. Haitaure eé nan-
MEHBIIYIO HEIOJBUXKHYIO TOUYKY U BBIYUCJIUTE PErYJISPHOE BbIpAXKEHUE (1

st L(Ay).

3. Omupejiesiure peryisipHoe Bbipazkenue oo jjist L(A;) ¢ MOMOIIBIO MHIYK-
TUBHOTI'O BBIYUCJIEHUST MHOXKECTB Rfj

4. Buibepure Kakoe-HHOY/Ib PEry/IsPHOE BbIPAXKEHUE (v WA vy U TTOCTPOiiTe
HKA A, 1o perysisipHOMy BbIpazKeHUIO.

5. Beibepure kakoit-unbyas HKA A, wim Ay u nocrpoiite JIKA D;.

6. Bribepure Kakoe-HUOY/IL pEry/IsspHOE BhIpasKEHUEe (v; WA (vg U TOCTPOITE

KA D,.

7. Beibepure kakoit-uubyb JIKA Dy wim Do, J0TIOJHATE €r0, eClu HYKHO,
JIO TIOJTHOTO W TocTpoiite MuHuMaJbHbBIN motHbIN JIKA min A aus L. s
Ka2KJI0M TIaphl COCTOSTHUN YKayKUTE COOTBETCTBYIOININE PA3THYAIONINE TIEeI0Y-
K.

8% Ilo amropurmy KMIT (Kayra—Mopuca— IIparra) mocrpoiite aBroMar st
L u cpasuure ero ¢ min A.

KOHTpOJIbeIe BOIIPOCHI

Hecmorpst Ha Ha3BaHme pa3jesa, Bce peleHns 3a1a4 J0JIKHbI ObITh CTPO-
ro 000CHOBAHDI.

Bamaga 12. Bepno s, 9ro ecsim nepecedenne sa36ikoB Ly, Lo C {a,b}*
cofepxkut s3blk F' = {a™0"|n > 1} : F C L1 N Ly, T0 X0Tst 6bI OUH 13
sA3bIKOB Ly 1 Lo ABJII€TCHA HEPEryJIApHBIM?

Bamaua 13. Ilycts X, Xo,..., X, ... OeckoHeIHOE CEMEHCTBO PETY/ISIPHBIX
SI3BIKOB.

o0

1. Bepro s, uro s3bik X = |J X siBisiercs peryssipHbIM si3bIKOM?
n=1
o0

2. Bepno Jin, uro si36ik X = (| X; ABJISETCS PErYJISAPHBIM A3BIKOM?
n=1



Bapaua 14. K a3wiky L; 106aBuIn KOHEUHBIN A3bIK R ¥ TIOJIyIUIN A3bIK L
(L = Ly UR). f3eik L okazascs perynsipabiM. Bepro Jsin, 910 136K L1 MOr
OBITH HEPETyJIIPHBIM !

Bapgaua 15. 43bIk 3a7aH KOHTEKCTHO-3aBUCHMON I'DAMMAaTUKON, KOTOpas
He SABJISIETC KOHTEKCTHO-CBOOOIHON. MoKeT Jin OH OBITH PeryJisipHbIM !

KoHTekcTHO-CBOOOIHBIE A3LIKN

Bamaua 16. f3bIKk L~ gBjsieTcst A3bIKOM BCEX CJIOB C PABHBIM IUCJIOM CHM-
BOJIOB a U b.

1. TlokaxkuTe nHIyKImei® 1o gmHe ciosa, uto KC-rpaMmaTiKa ¢ IpaBuia-

vu S — SS | aSb | bSa | e mopoxkmaer a3k L.

2. 'pammarmka Ha3bIBaeTCd JMHENHON, €CM B MpaBble YacTU MPABUJ BbI-
BOJIa BXOJUT He Oojiee omHoro Herepmuuasa. [lokaxkure, uro g3bIK L~ He
nopoxk gaercd Hukakoit smneiinoit KCI.

Bamaua 17. Ilajmunapomamu Ha3bIBAIOT CJIOBA, KOTOPHIE OJIMHAKOBO YHTA-
IOTCSl CJIEBa-HAITPABO U CIIPaBa-HAJIEBO, HAIIPUMED, «POTOP».

1. TTokazkure, 9TO A3BIK HAJTUHIPOMOB B IIPOU3BOJIHLHOM ajidaBUTE ABJISIETCS
KC-az3pikom.

2. ITokaxkuTe, ITO JOMOJTHUTEIBHBI SI3bIK (S3BIK BCEX HEITAJNH/IPOMOB) TaK-
e spisgercss KC-s3bKkoM.

3. [Tokazkure, 9TO JTOMOTHATENLHBIH A3bIK K a3bIKy U = {a"b"c",n = 0,1,...}
apaserca KC-a3pixon.*

3 Ipyrue 10Ka3aTelbCTBa, KPOME HHIYKIHH, He IPHHIMAIOTCS.
4Tax xak cam s3bIK U He apasgerca KCSI, To 3TO 03HAMAET, UTO B OTIMUUE OT PEry-
JISIPHBIX s13bIKOB MHOXKecTBO KC4l He 3aMKHYTO OTHOCHTEIHLHO JIOTIOJTHEHUS .
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Bamaua 18. Hsiastorcs jm ciaepytomue sa3biku KC-s3pikamMn?
L. {{a,b}* \ww | w € {a,b}*}.
2. {a* | n>0}.

Bamaua 19. BroimosauTe ceayronme 3a,/1aHusl.

1. Mocrpoiite marasunsbii apromar (MA), npuanMmaromuii 36k L~ U3 3a-
gaam 16.

2% Tloctpoiire nerepMuHUpOBaHHBIT MA, TPUHUMAIONIWIA TOT YKe sI3bIK U
[IPUBEJIUTE JIOKA3ATE/ILCTBO €r0 KOPPEKTHOCTH 110 WH/TYKITUN.

Bamaua 20. s3pik Jluka ¢ aByMsi THIAMHU CKOOOK Do IOPOXKIAETCS TPaM-
MAaTUKOI

S SST(S) ][9] e

1. TTocrpoiiTe nemerepmunupoBannbiii MII-aBromar, pacro3Halommii s3bIK
Ds.

2. IlocTpoiite perepmunnpoBannbiii MII-apromar, pacrosnaromnuil I3ulK D,
U IIPUBEIUTE JJOKA3ATE/IHCTBO €I'0 KOPPEKTHOCTH 110 WHLYKITAH.

Bamava 21. Jlig s3bika

L=A{w|w=uzcy;z,y € {a,b}";]z| = |y|}

1) mocrpoiite KC-rpammatuky G, OPOXKJIAIONIYIO A3bIK L;

2) nocrpoiite HeJeTepMUHUPOBAHHBI MA,| SKBHBaJICHTHBIN 9TOW IpaMMaTH-
Ke;

3) npozgemoncTpupyiite pabory mocrpoerroro MA wa ciose acab (mpoana-
JM3UPYHTE BCe BADUAHTHI TIOBEJIEHISI ).
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Bagaua 22. 3agann rpamvaruka G = { { A, B, C, D, E, F, S}, {a,b},
{S—=AB | C,A —aE |a, E —aF |, B —bB|Bb|b C — CD,
F — ab, D — aba}, S} wm wmarasummmoiii asromar M = ({q}, {a,b},

{57 a, b, A, B}7 {5((]0757 S) - {(QOvAB>}7 5((]0757 A) = {(QO>GA>7 (QO>G)}7
5((']0’ &€, B) - {(qO7 bB)7 (q07 b)}7 5((]07 a, (l) - {(qoa 6)}7 5((']0’ b7 b) - {(qoa 5)}7
Jo, S}, IPUHUMAIOIIKI CI0BA OIYyCTOIIIEHIEM Mara3uHa.

1. DkBuBajenTHs! a1 rpammaruka G u N-apromar® M?

2. Onosnauna jim rpammatnka GG7 Ecam HeT, To OCTpOiiTe SKBUBAJIEHTHY O
eil OJIHOZHAYHYIO I'PAMMATHKY.

3. dBngercs sm aBromar M nerepmuHupoBaHHBIM! Ecim Her, mocTpoiiTe
SKBHUBAJIEHTHBIN €My JIeTepMUHUPOBAHHbI MA.

Bamaua 23. L; = Y*aabX*, ¥ = {a,b}. dzex L = {w|w € Ly, |w|, > |wly}.

1. dsnsiercs nu pononnenue s3uika L KC-sa3pikom?

2. dBnsercs n AONOTHEHNE S3bIKA L PErYISTPHBIM S3bIKOM !

Bagaua 24. {swik L 3aman KCI: S — aSa | aSb | bSa | bSh | a.
1. densiercs i L peryaspHbIM A3bIKOM !

2. dBngerca mu ponosiHenue L peryaspHBIM A3BIKOM 7

3. Asnserca mu L KC-a3bikom?

4. dpnserca mu gonosHenne L KC-sa3bikom?

Bamaua 25. 3wk L 3amgan rpamvarukoit G:

S —aSb|A|B|e, A—aAale, B — bBb|e.

1. dnsiercs L peryasipHbIM S3bIKOM !
2. dBnserca nu ponosinenue L peryaspHBIM A3BIKOM ?
3. dsngerca mu L KC-a3bikom?

4. dpnserca mu gononanenne L KC-sa3bikom?

SMur masbiBaeM N-aproMaroM MII-aBTOMAT, JNOMYCKAIOMMIT IO IyCTOMY CTeKy, a F-
aBromaroM — MII-aBTomaT, HOMycKAIOMMiI O TPUHIMAIOMIEMY COCTOSHUIO.

12



KoHTpoJ/ibHbIE BOIIPOCHI

Bagaua 26. KC-rpammarnka Ha3BIBACTCA JIEBOOTHOZHATHON, €CITH KAXKI0€
CJIOBO TTOPOXKJIAEMOT'0 €10 S3bIKa MMeeT €/ IMHCTBEHHBII JIEBBIN BHIBOJI. AHAJIO-
TUYIHO OTIPEJIE/IsIeTCs IIPaBOO/IHO3HATHAS rpaMMaTuka. MoyKHO Jin TOCTPOUTh
pUMep JIeBOOTHO3HAYMHOM, HO He paBooaHo3navHoil KC-rpammaruku?

Bapgaua 27. Ilycre Ly — KC a3wik, He gB/sionuiics perysipubiM, a Lo —
e KC-a3wik. Moker i s13b1K Lo Ly OBITH perysiapabiM si3bikoM? [Ipu mosto-
JKUTEJILHOM OTBETe IMPUBECTH MIPUMED.

DJIEMEHTbl CUHTAKCUYECKOIr'0 aHAaJIN3a

LL-anaans

Bagaua 28. Oupesenurs, gBisioTcs ju ciaeayomume rpamvaruku LL(K)-
rpamMaTuKamMu. Ecam ma, yKa3aTh TOUHOe 3HadYeHue k:

a) S — Ab, A — Aa | a;

6) S — Ab, A — aA | a;

B) S — aAb, A — BB, B—ab| Aleg
r) S — aAb, A — AaAb | &;

n) S — aB, B — aBB | b.

Bamaga 29. I[locrpouts LL(1)-rpaMMarnky, SKBHBAJECHTHYIO IPDAMMATHKE
u3 3a7a49u 26(6), v yIpaBIgoNLyo TabIuIy /I Heé.

Bamaga 30. Hamucars 1y rpamvaTuk skBuBaseHTHyo LL(1)-rpaMmmaTuky,
nocrponth LL(1)-anamausaTop u nmpojeMOHCTPUPOBATh €ro paboTy Ha CJIoBe
baab.

S — baaAlbabA A — e|Aal Ab

13



Bamaga 31% Jlokaxkure, uro si3bik a* U a"b" He spisiercs: LL(1)-sa3bkoM,
To ecthb He cymectsyer LL(1)-rpaMMaTuKy, MOpoKIAIoNIeil 3TOT s3bIK.

Bamaua 32. 3wk L 3aman HeogHnosnaunoit KC-rpamMmMaTukoit

G={SH{()}L{5=(5)[55]0} 5}

Hammcars LL(1)—rpamMmmaruky mis s3bika L.

KoHTpoJibHBbIE BOITPOCHI

Bagaua 33. CymiecTByer Jin Takas npaBoJinHeiiHas (He 06s3aTeIbHO Pery-
JIIpHAs IPABOJINHEHAs) IpaMMaTKa, KoTopast He sigercs: LL(1)-rpamma-
TUKOM !

Bamaua 34. B npusenénnoit rpammaruke’ G ecrs npasuio S — AB n
npu stom FIRST(A) NFIRST(B) = . Bepuo jm, aro rpammaruka G MOXKeT
6prte LL(1)-rpamvaTukoii?

Bamaua 35. Ilycrb ji/1st HEKOTOPBIX JIBYX HeTepMuHAIOB A n B npuBe1éHHOM
KC-rpammaruku G nepecedenne FOLLOW(A) N FOLLOW(B) okasaJoch
HemycTbiM. BepHo s, uro rpammatuka G He siBisiercsa LL(1)-rpammarukoii?

ST paMMaTHKa HA3LIBAETCA NPUBEISHHOMN, €CJI B Heil HET HEJOCTHKUMBIX U GeCILIof-
HBIX CHMBOJIOB. B jiuTepaType Tak:Ke BCTPEYAIOTCS HEIKBUBAJECHTHBIE OIPEIETIEHUS STOTO
TepMUHA.
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LR-anaans

Bamaga 36. Jlana rpammaruka G = { {4, S}, {a,b,c}, { S — Aa | b |
e; A— Ab|c}, S }. denserca mm rpammaruka G LR(k)—rpammarukoii?
[Ipu HOJIOZKUTETBHOM OTBETE Ha BOIPOC HAWTH MUHUMAJIbHOE k U TIOCTPOUTH
coorBercTByomuii anasmsarop. Ilocrpouts jepeBo pasbopa jyis HEHOYKU

chbba.

Bamaua 37. Jlama rpammaruka G = { {A4,S}, {a}, { S — A4
A — aAa | a }, S}. fdengerca qu rpammaruka G LR(k)—rpammarukoii?
[Ipu mOJI0KUTETHHOM OTBETE Ha BOIIPOC HAWTH MUHUMAJIbHOE Kk M OCTPOUTH
coorBercTBYIOmMii anam3zarop. IlocTpouts jepeBo pasbopa Jyist IEHOYKH
aaaaa.

Bamaga 38. [lama rpammaruka G = { {4, S}, {a,b,c}, {S — Aa | b;
A— Ab | c}, S} . dsngerca mu rpammaruka G LR(k)—rpammarnkoii?
ITpu IOIOKUTEIHLHOM OTBETe Ha BOIPOC HAWTH MUHUMAJILHOE k U IIOCTPOUTD
COOTBETCTBYIOMUI anasmsarop. IIpogemoncTpupoBaTh paboTy aHAIU3aTOPA,
Ha nenouke cbbab.

Bagauga 39. 3adurcupyem KC-rpammaruky G u pacCMOTPUM MHOXKECTBO
eé LR(0)-curyanuii. Byjaem roBoputh, 910 MeXKIy JAByMsl curyarmsivu . X 3
n aX. oupenenén nepexoxn mo X € N UT. Koneunsrit aBTomMart, B Ka4ecTBe
cocrostauii kotoporo BeicrynaoT LR(0)-curyannu, a mepexo/ibl ompeieieHbl
[0 TpaBIILy, yKa3aHHOMY Bbilie, HasbBaoT LR(0)-aBromMmaroM minm aBToma-
toMm KnyTa.

1. Bomummre Bee LR(0)-curyanuu jis rpamvaruku G, 33 JaHHOM TpaBUIIa-
mu S — aS | b.

2. Tloctpoiite aBromar Kuyrta s rpammatuku G.

3. TTocrpoiite LR(0)-anamuzarop jysi rpamvaruku G. Cpashute aBromar
Kuyra ¢ tabiureit nepexonos LR(0)-ananmmsaropa s rpammaruku G.

Banaya 40. ['pammvarnka G 3aj1aHa TpaBUIaMA

S — Ab, A—aAa, A— B, B—b.
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1. ITocrpouts LR(1) u LR(0)-anamm3aropsr /st rpammaTuks G 10 alropuT-
My #3 Kypca.

2. IMocrpoiire LR(0)-anammzarop mo LR(1)-anamusaropy n3 mynkra 1 ciie-
nytoruM obpaszoMm. CoTpure Bce aBAHIEIIOYKH U ITOCTPONTE YIIPABJIAIONLY IO
rabiuiy LR(0)-anamusaropa no nosyuusiiemycs apromary Kuyra. Bepho
s, aro nosrydennbii LR(0)-ananmm3arop gBiisercs aHAINA3TOPOM [T IPaM-
matuku G7 To ectsb j1s 106010 €J10Ba, MOPOKIaeMoro (G, aHAJIM3aTOP CTPO-
UT KOPPEKTHBII MpaBbIil pa30dop, a cjaoBa He mopoxkjaaeMbie (G, aHAIU3ATOD
OTBEPIracT.

3. ITokaxkure, uro LR(0)-anamuzarop maist rpamvaruku G 13 myHKTa 1 MOXK-
HO mocTpouTh 1yTéM MuHuMu3aruun LR(0)-aBromara, IMOJIydeHHOTO U3
LR(1)-anamuzaropa B nynkre 2. B ciydae munmvusanun LR(0)-aBromara,
BCE COCTOSIHUSA C OIEPAIUSIME CBEPTKU 110 PA3HBIM IPABUJIAM OKA3LIBAIOTCS
Ha [IEPBOM IIare B PasHbIX rPymnax (pasHbIX sIIIKAX).

KonaTposbHBbIE BOMPOCHI

Bamaga 41. Ilpu nocrpoennn LR(1)—ananmsaropa jyisi rpamMaruku G B
OJIHOM MHOYKeCTBe OKazajuch curyanuu [A — .aAa,bl u [B — f.a,a], vae
a, f mexoropsie renodku u3 (NUT)*. Moxer sin rpammarnka G 6ertb LR(0)-
rpaMMaTHKO?

ATpubyTHBIE TPAMMATUKNA

ATpubyTHBIE TPAMMATHKHN SIBJISIIOTCS] NCKJIIOUATETHHO BaXKHBIMU JIJTsT TT0-
HUMAaHUsST POJIA BCETO M3yUEeHHOrO MaTepuasa (Teopun) B MPOIECcce peasin3a-
UM KOMIIMJIATOPOB LIS sI3bIKOB IIporpaMMupoBanust. OIHAKO, UX H3yICHHe
OPUXOJUTCA HA KOHEI Kypca, IIO3TOMY Mbl IIPUBOJUM B 3TOM pa3iese Teo-
permueckuit marepuaJ, noarorosennbiii C.I1. TapacoBeiM, mjs1 obrerdenms
U3yUYeHUsi HEeOOJIBION YacTH TOW 3HAYUTE/ILHON TEeMbI, KOTOPas BXOJHUT B
HAaIll KypC.
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O6 aTpubyTHBIX rpaMMATUKAX MOXKHO IPOYNTaTh B KHUTe CepedpsaKoBa.
OHnu BcTpedanch B JAOMOJHATEIbHBIX BOIIPOcaxX Ha dKk3amene. Hedopmasb-
HO, omnpejenenne arpudyTos g ganHoir KC-rpamvarukn (G IPUIIACHIBAET
KayKJIOMy BBIBOJLYy B (G HEKOTOpOE undykmuseHoe suuucaerue. [IocKoIbKy mH-
JIYKTUBHOE BBIYUCJIEHUE 10 BBIBOJLY (JIEPEBY BBIBOJIA) MOXKET WJITU KAK CHU3Y
BBEPX, TAK M CBEPXY BHU3, TO TEXHUYECKM IIPABUJIAM BbIBOJa (G IPUIIUCHIBA-
I0TCS T.H. CUHME3UPYEMDLE AMPUOYMBL, BDINUCAACMbBLE CHUSY BBEPT YEPE3 GM-
PUbYMBL, NOMOMKOS U HACACIYEMbBLE AMPUOYMDL, BLIYUCAAEMbLE CEEPTY GHU3
weped ampubymo. npedkos.

ToBopst (hopMaIbHO', ¢ KazKJIBbIM CHMBOJIOM X € V CBA3BIBAETCA KOHEH-
HOe MHOXKecTBO arpubyroB A(X), Koropoe pasbuBaercst Ha JBa HeIEpece-
KaOIMXC MHOYKECTBA: MHOXKECTBO CHUHTE3UPOBAHHBIX aTpuOyToB Ag(X) n
MHOKECTBO yHaCIe0BaHHBIX aTpubyToB Aj(X). MuoxkectBo A;(S) moikHO
OBITH MYCTHIM (TO €CTh HAYAJBHBIA CHMBOJI S He JIOJZKEH UMeTh YHACJIEI0-
BaAHHBIX ATPUOYTOB); AHAJIOTHYHO, MHO)KeCTBO Ag(X) mycro, eciiu X — rep-
MUHAJIBHBIN cumBost. Kaxkaprit arpubyr o u3 muoxkecrsa A(X) mmeer (Bo3-
MOKHO, GECKOHEIHOE) MHOXKeCTBO 3HadeHuit V. st KayK10ro BXOXKIEHsT
X B JIepeBO BBIBOJIA CEMaHTUYECKUE MPABUJIA TTO3BOJISIOT OMPEIEIUTh OJTHO
3HaUEHNe W3 MHOXKECTBa V (¢ 71T COOTBETCTBYIONIETO aTpPUOyTa.

IIycts G cocronT M3 m ImpaBmiI, U IyCTh p-€ MPaBHUJIO nMeeT By X0 —
Xp1Xp2 .o . Xpp,, tme np, 2 0, Xpp € Nu Xy € V yia 1 < j < ny.
CeMaHTHYECKHMHI IPaBHJIAMI Ha3bIBAIOTCA (QYHKIMU [)j,, OIpe/eéHHbIE
st Beex 1 < p < m, 0 < j < n, u mexoropeix a € Ay(X,,;), ecin
J =0, mm o € A1(X,;), ecm j > 0. Kaxxnasg rtakass GyHKIu mpeacras-
JigeT coboit orobpaxkenne n3s VaixVasy ... X Vay B Va s HEKOTOPOro

=t(p,j, ) = 0, vae Bece a; = a;(p, j, @) ABJSIIOTCST ATPUOYTAMU HEKOTOPBIX
Xpk;, upu 0 < k; = ki(p,j, ) < np, 1 < ¢ <t Ipyrumu caoBaMu, Kazxk-
JIoe CeMAHTUYECKOE MPABUJIO OTOOparkaeT 3HAYeHHUs HEKOTOPBIX aTpuOyTOB
cuMBoJIoB Xpo, Xp1, . .., X}, U 3HAUEHHE HEKOTOPOI'O aTpudyTa CUMBOJIA X;.

C oxHoit cTOpOHBI, 3a/laHne aTPUOYTOB YA0OHO JJIs MOJCJIUPOBAHUS Ce-
MAHTHKN SI3BIKOB IporpamMmupoBanusd. OJHAKO, 9TO BBIYUCIUTEIBHOE CPEJI-
CTBO SBJISIETCS HACTOJBKO MOIHBIM, YTO MPAKTHIECKUA TPYIHO PEATHIYEMbI
yKe MPOCTeiIne MPOBEePKU KOPPEKTHOCTH CHCTEMbBI ATpUOYTOB (CM. 06 9TOM
npuioxkennss A u B B kuure CepeOpsikoBa). DT0 B 3HAUUTEILHON CTelle-
HI OTPAHUYINBAET WX NPUMEHEHne. 1eM He MeHee, MHe KarKeTCsl, 9TO OYeHb

"Jlamee waeT 3amMCTBOBaHHe m3 opurumHasbHoil crarnu JI.KmyTa, mepesos KoTOpoit
npuseien B Kaure CepebpsikoBa
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HOJIE3HO O3HAKOMUThCsI co crarheii JI.Kuyra (mpumoxenne A B kuure Ce-
pe6p${KOBa) U UMETH B BUJLY, YTO HE3AUUKACHHOCTD ABJIACTCA PA3PEIINMON,
XOTd U OYEHb TPYIOEMKON (SKCHOHeHLu/IaﬂbHoﬁ o ongy) 3a/1a4e.

PaccMOTpuM IpaMMaTuKy®

G ={{S,L,B}, {0,1}, {S—> L|L.L L—B|LB,B—0]|1}, S}.

B rpammatuike G MOKHO BBIBECTH IIPOU3BOJIBHBIE JIBONIHBIE THCIIA (HETEP-
muHasbl B (bit) u L (list) uHTEpIpeTHpyoTCs, COOTBETCTBEHHO, KaK Oum u
nocaedosamenvrocms 6umos). Paccmorpum JBa BapuanTta ampubymos, 1mo3-
BOJIAIOIINX B IIPOIIECCE BBIBO/IA BHIYUC/IATE JIECATUIHOE 3HAUCHIE BHIBOIIMO-

I'O 49HuCJIa.

Crucok arpudyToB 1.

e B mMeer IeJOInCIeHHBIN aTpudyT “3navenue”, obozHadaemblit v(B).

e [ mMeeT IesIouuCIeHHbIe aTpubyThl “dauna”’, obosnadaemblil ((B), n
“snavenue”, oboznadaemprit v(L).

e S umeer arpubyT “3HaveHue”, SIBJISIONIIINCT PAIMOHAJIBHBIM INCJIOM 1

oboznagaemsrit v(N).

CemaHTHn4YeckKue IIpaBuJia 1.

B—0 v(
B—1 (
L— B v(
L—LB o
S—L v(
S—LL o

(I/IH,ZLGKCI:;I B I{GTBépTOM N mIeCToOM IIpaBUJIaX HPUMEHAIOTCA [IJid TOrO,
9TOOBI pa3/inv9aTb BXOXKJICHUA O,ZLHOI/IMéHHbIX HeTepMI/IHaJ'IOB.)

Crucok atpubyToB 2.

8BaaTa u3 y:ke nuTHpoBaHHOil craThy JI.KHyTa, IIOMEMEHHON B BUIe IPHIOKEHI K

kuure CepebpsikoBa.

18



e B umeer panuoHaJbHBIH arpubyt “gnauenue”’, obosnadaembiit v(B), u
HEJIOMHCIICHHbI aTpubyT “Macwmab”, obo3nataemslii S(B).

e [ mMeeT panuoHaATLHBIH aTpubyT “3Havernue”’; obosnadaemblit v(L), me-
JIOYHCIIeHHBIH aTpubyT “dauna”’;, obosnadaembrit (L), u 1enodncseH-
HBIT aTpubyT “Macwmab”, obosHadaemblii s(L).

e N mMeeT par@oHAJBHBINA aTpubyT “3nauenue”, obosradaembriit v(NV).

CemaHTHYeCKHe MpaBuJja 2.

B —0 v(B) =0
B—1 v(B) = 25B)
(

L— B v(L) =v(B), s(B)=s(L),
(L) =1

Ly — LyB  v(Ly) = v(Ls) +v(B), s(B)=s(Ly),
s(La) = s(L1) +1, (L) =1(Lz) +1

S L v(S) =wv(L), s(L)=0

S — Li.Ly v(S)=v(L1)+v(Ls), s(Ly)=0,
s(Ly) = —I(Ls)

31ech IpH 3alMCU CeMaHTUYCCKHUX HMPABUI MPUHATO CJICLYIONIee COLa-
mrenre. [IpaBasg 9acTh KaxkJ0ro mpasuia IpeJCcTaBiser coboil ompereaene
JIeBoOit gacTu, TakuM obpasoM, s(B) = s(L) o3Havaet, 9T0 CHaYAJA JIOJIKHO
ObITh BbIUUCIEHO S(L), a 3aTeM MOJIydeHHOe 3HAUEHUEe CJIeJIyeT HPUCBOUTD

s(B).

Samgaga 42.

1. IlepeunciuTe cUHTE3UPYEMble U HAC/EyeMble aTPUOYTHI JJisi 00OUX CHU-
CTEM CEMaHTUYECKUX ITPABUIL.

2-3. JI1g KaxKJ10# U3 ONMMCAHHDBIX BBIIIE CUCTEM aTPUOYTOB U CEMAHTUIECKIX
ITPaBUJ BBIYUCANTE AecaTUIHOe 3HadeHne apoumgnoro umcaa 100.001001
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,Z[OHOJIHI/ITGJII)HI)IG 3ala"dn

B sToT pasmen BXoadaT 3aja4un I MOATOTOBKU K KOHTPOJIBHBIM U 9K3a-
IVIeHaM, a TaKzKe 3aJa491 IIOBBIMNIEHHON CJIOXKHOCTU JLJTA CTy,ZLeHTOB, HpeTeH—
JIYIOIUX Ha BBICOKME OTEHKH. 3a/adn JTaHHOTO Pasjiesia He SBJISTIOTC 00sa3a-
TEJIbHBIMU IS TIPOXOXKJIEHNsT TTPOIEyPhI CIadu 3aJaHusl, €CJIU MPOTUBHOE
HE yKa3aHO CeMHUHAapHCTOM. Bo Bcex NMMCbMEHHBIX OOINEKYPCOBBIX paboTax
sHaveHne k B 3aj1adax Ha nocrpoerne LR (k)-aHann3aTopoB He TPeBOCXOIUT

€ IUHUILY.
PeI‘yJIHprIe A3BIKN

oo
Banmaga 43. Ilycrs X perymspubiii s36ik. Bepro s, uro sa3bik [ (X*\ X)™
n=1
SIBJISIETCS PErYJIAPHBIM !

Banaua 44. Ilpuseaure npumep GECKOHEUHOIO PEry/IsPHOrO a3blika X C
{a,b}*, oTIMYHOTO OT MHOKECTBa BCex ¢jloB, Takoro uro X N (X*\ X)% = X

Bagada 45. Haiinure pasOuenne Ha MHHEIMAJILHOE HHCJIO KJIACCOB IIpa-
sonnBapuanTHoii (11/WJIN seBonHBapHaHTHOI) SKBHBAJICHTHOCTH, KOTOPBIE
HIHJIYIUPYIOT CJIEYIOMINE S3BIKIL.

1. dswik, nopoxpaembiii Boipazkeruem 00(10 + 01)*.

2. SIzpik {a™ | n > 0} B omHOGYKBeHHOM asbaBuTe.

KC-ga3b1kn

Sapaua 46. Azwik L 3agan rpamvaTtukoit G:
S —bSa|AB|e, A—bAb|b, B — aBa]e.

dABnsiercst u 361K L U €ro Jono/iHeHne peryisipHbiM s3bikoM, KC-s3bikom?
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Bamaua 47. Hsiastorcesa g ciepytomue si3biku KC-si3bikaMun:
1.{z |z €{c, b}, |z|. = |x|p, Yu,v : x = uv, [u| # 0,|v]| # 0, |ul. > |ulp} .
2. {a*" | n >0}

Bagaua 48% Ilycrs — MA. Ilocrpoute MA B, npunumaroruii Bce npedukcbt
a3bika L(A), re. si3pik L(B) ={z |3y :zy € L(A)} .

Bamaua 49. [lia a3bika
L=A{w]|w= zcFy x,y € {a,b}"; |zyle = 2n; n,k > 0}

( |xy|s — 9uCa0 CUMBOJIOB @ B CJIOBE TY)
1) mocrpoiite KC-rpammatuky G, OPOXKJIAIONIYIO A3bIK L;

2) nocTpoiite HeJeTepMUHIPOBAHHBI MA | SKBHBaJICHTHBIN 9TOW IpaMMaTH-
Ke;

3) mpogemoHcTpupyiiTe pabory mocrpoensoro MA Ha ciioBe accab (nmpoana-
JM3UPYHTE BCe BADHAHTHI TIOBEJICHIS ).

Bamaga 50. Baganer g3k Ly = {a"b"c¢™ :n > 1,m >0} L = {f"a™b™ :
n > 0,m > 0}. g assika LyULs moctponts ogao3HaqdHy o KC-rpammaTuky
n jperepmunupoBaHubiii MII-aBromart. Perenne obocHoBaTh.

DJIEMEHTbI CUHTAKCUYECKOr'0 aHaJIN3a

Bamaua 51. 3wk L 3aman HeogHnosnaunoit KC-rpaMmMaTukoit
G:{{S}’ {a7'7/\7 [7]7 (’ )}7 {S—>a|SS|S[S] | Sh | S(S)}v S}

Hamucars LL(1)—rpamMvaruky jyist s3bika L.
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Bagaya 52. [anma rpammaruka G = { {A,B,C,D,E, S}, {a,b},

{S— AB, A —a, B—CD |aFE, C — ab, D — bb, E — bba }, S }.
Asngerca nu rpammaruka G LR(k)—rpammarukoit? Ilpu momokuressHOM
OTBeTe Ha BOIPOC HAWTU MUHUMAJbHOE kK W MOCTPOUTH COOTBETCTBYIOIIMIA
anam3aTop. IIpogemoncTpupoBaTh paboTy aHau3aTopa Ha 1enodke aabbb.

3ajlaHre COCTABUI A.A. Pybmos, accucrent

C Merogmyeckumu MaTepuagaMu 1o kypcam kKadeaposr MOY mMoxkHO
O3HAKOMUTBCS Ha CTPAHUIIAX:

http://www.mou.mipt.ru, http://trpl7.ru,
http://lrk.umeta.ru, http://rubtsov.su.
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