IIporpamma

1. VzBecTHBIE U MEPCIEKTUBHBIE HANpaBeHUsT 3(M(MEKTUBHOINO TPUMEHE-
HUsl Teopur (POPMAJIBHBIX SI3BIKOB KAK MATEMATHIECKON JIUCIUIIIUHDBL. AJi-
daBuTHI, IEMTOYKH, A3BIKA U UX IpecTasienne. PopMaibHOE OpeeIeHre
rpaMMaTHKi. THIIBI TPaMMATHK 10 XOMCKOMY 1 UX cBoiicTBa. CBsA3b Ma-
muH Thiopunra n rpammaTuk tuna 0. JIuneitno-orpaHuteHHbIE ABTOMATHI
u ux cBa3b ¢ K3-rpamMmarukavu (6e3 10Ka3aTeIbCTB).

2. Jlekcuueckuit anaius. Peryssipubie a3biku (P4) u peryssipabie Boipazke-
nus (PB). Koneunsie aBromarsr (KA). erepMuHupoBaHHbIE U HeJETEP-
mvuanpoBanHble KA (JIKA nu HKA). DKBUBAJIEHTHOCTD KJIACCOB SI3BIKOB,
onpegensembix KA, PB u aproMarHbiMu rpaMMaTuKaMu (MPaMMATUKK TH-
na 3: jesosuneiinbie — JIJI, npasonuneiinbie — I1JT). CpoiicTBa 3aMKHYTO-
cru PA. Jlemma o nakauke s PA. Teopema Maiixusia-Hepoyna n musn-
MaJibHble aBTOMAThI (IOJHbIE). AJIropuTMbl ToncKa moacTpok u KA. Aj-
ropur™m Kuyra—Moppuca—IIparra (KMII-anropursm), peanusarus CTpyK-
TYPBI JJAHHBIX «CJIOBapby», aaroput™m Axo—Kopacuxk.

Aaropurmsbl o teme KA
e ITocrpoenne JIKA mo HKA.
e ITocrpoenne HKA mo PB.
e ITocrpoenne JIKA no PB.
e ITocrpoenue PB mo HKA.
o IlocrponTs 1o 536Ky L, 3amamromy HKA, saspik LT, 3agammsnii HKA.

o ITocrpoenue npoussenenus (koukarenanuu) PS5, nonosnnenue P4,
nepeceuenue P.

e ITocTpoenne MuHIMAaBLHOIO aBToMaTa 1o KA.
o KMII-aaropurm.

e AJIropuTM 1OCTPOEHHS] aBTOMATa-CJIOBAPSI.



e Ajropurm Axo—Kopacuk.
e Tlocrpoenne mo HKA skpusasienTabix 11JI-rpammaruk.
e [Tocrpoenue s3xpuBasienTHOro HKA mo ITJI-rpammaruxe.

e Pemenne ypasHenuii ¢ peryiagapubiMu KoddgdpunueaTamu ™,

3. Cunrakcnveckuii anamms: KC-rpammarnkn (KCT). IIpeoGpasosanust
KC-rpammaruk, npusenénnbie rpammaruku. Kanornudeckue dhopmbr KC-
rpamMmMaTuk (HopMasbHasa dopma Xomckoro). Ceoiicrsa 3amkuyTocTH KC-
a3pikoB (KCH), nesamxuyrocts KCS ornocurensuo nepecevenust. depe-
Bo BbIBoJia KCI'. Oanosnaunocts KC-rpammaruk. OHO3HAYHOCTDH IIpa-
BOJIMHENHON IpaMMaTuku, mocrpoennoi mo JIKA. Jlemma o Hakadke jiist
KCH4I. TIposepka npunamiexxuocru ciosa KCA KCT (amropurm Koka—
Aurepa—Kacamu)*. Cxarue crpok na ocuoBe KC-rpammaruk (straight-
line grammars). Aaropurm Jlemnesns-3usa-Beaaa*.

4. CunrakcudecKuil aHaIM3: AaBTOMATHI ¢ Mara3uHHoil namarsio (MA). e-
TepMUHUPOBaHHLIe U HeperepMmuauposannbie MA. O6o6mennsie MA u ux
9KBUBAJIEHTHOCTH cTaapTHbiM MA. DkBuBajsentanocrs MA, pacrnosna-
omux 10 Koneunomy cocroguuio (F-MA) u no omycromenuio marasuna

(N-MA). Dxsusasnenrnocrs KCT' u MA.

Asgropurmbl o teme KCI' u MA

o ViajieHue HeJOCTUKUMBIX U Gecriosiesubix cuMBosioB B KCT (mocrpo-
eHUe TPUBEIEHHON IPAMMATHUKN).

e Vianenue nukiaos*.

e Viasenue JieBoit pexkypcun B KCT.

o DakrTopuszarmys.

e IIpusenenue KCT' x mopmanbHoii popme Xomckoro*.

e ITposepka npunaexxuocru ciaoBa KCI' (anropurm Koka—$urepa—
Kacammu)*.

e IIpeoGpazosanne N-MA — F-MA.
e IIpeobpazosanme F-MA — N-MA.

e IIpeobpazosanne KCI' B skBuBasentusiit N-MA.



e IIpeobpazosanne N-MA B sxksuBasentuyio KCI™*.

6. IlpenckaseiBarouii pasdbop ceepxry eHus. Ajropurm pasdopa ceepry
snu3. Oyukmuu FIRST u FOLLOW. KoucTrpyupoBaHnue TabIHUITBI TP
ckasbiBatoniero anajmsaropa. LL(1)-rpammaruku. Yianenue jgeBoit pekyp-
cun. Jleast dakropusanusa. Pexkypcusnpiii cuyck. LL(k)-rpammaruxn
(oupenenenue). Pazbop crusy esepx tuna capur-ceéprka. Ocuosa. LR(1)-
aHanmsaTopbl. Koncerpymposarme LR(1)-tabmmupr. LR(1)-rpamvarnxn.
Bapuants LR-ananuzaropos. LR(k)-rpammaruxu (k > 1)*.

7. DuiemenThl Teopun mepeBoa. CHHTAKCHIECKHU yIPABJISEMbIi IEPEBO/I.
ATpubyTHblE TPAMMATHKH.
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3aaaHue

Sagatu, BIIEIEHHBIE B JOMOJTHUTEIBHBIN PA3JIe)T, & TAKKe 3aa9, 10~
MeYeHHbIE 3BE3/I0YKOMN, SABJISIIOTCS IOMOJTHUTEIbHBIMA U HEOOA3ATETbHDI-
Mu. KOHTpOJIbHBIE BOIIPOCHI SIBJISIIOTCS TIOJTHOIEHHBIMU 3a[a9aMit, XOTs U
BBIJIEJIEHBI B OT/eJIbHBIE OJI0KU. PelieHne Bcex 3ajiad JOJXKHO OBITH 000C-
woBaHo. OTHesbHbIE yKa3aHUs 110 HEOOXOIUMOCTH OOOCHOBAHMS B HEKTO-
PBIX 3aJlavuaX sIBJISIOTCS AKIIEHTUPOBAHUEM U BOBCE HE O3HAYAIOT, YTO B
OPYyTuX 3ajadax obocHoBaHue He Tpedyercs. Vcmosb30BaHne aaropuTMoB
u3 Kypca (CM. mporpammy), cuauraercd obocHoBanueM. IIpu ucrosnb3oBa-
HUU aJTOPUTMa [IPOBEPSIIONIUI JTOJKEH MMETh BO3MOXKHOCTH IIPOBEPUTH
KOPPEKTHOCTh IIPOTOKOJIA: PEIEeHUs] B JIyXe «aBTOMAT IIOCTPOEH II0 aJjIro-
pUTMy, HO BOT TOJIBKO OTBET» HE OIEHUBAIOTCS.

Eciiz B (hopMymmpoBKe BoIpoca 3a/1a9u UCIIOJIb3YHTC 000POTHI «Bep-
HO JIA, YTO» U <«MOXKET JI OBITh», TO B CJIydae IMOJIOKUTEJHHOIO OTBETA
[IPUBEIUTE JIOKA3ATEIBCTBO, 8 B CJIyYae OTPUIATE]IHHOIO — KOHTPIIPUMED.
Bepnoe paccyxenne 6e3 KOHTPIpUMEPA OIEHUBAECTCHA B IOJIOBUHY 3a/1a-
qu.

Bcé Broimmeckazannoe OTHOCHTCS KO BCEM MHUCbMEHHBIM paboTaM Kypcea.

Peryinsipable s13blknu

Banaua 1. Oupenenmm a3k L C {a, b}* MHAYKTUBHBIMEU TIPABIJIAMU:
1. ¢,b,bb € L;
2. BMecTe ¢ J100bIM c10BOM € L B L Tak»Ke BXOJAT cJI0Ba ax, bax, bbax;

3. HUKAKUX APYyrux cjioB B L HeT.

Aspik T C {a,b}* cocTonT W3 BCex CJIOB, B KOTOPBIX HET TPEX GYKB b
TO/TPST.



1. JokazkuTe niam omposeprante, uro L = T.!

2. BammmmTe 936K T B BUJE PErYISPHOTrO BLIPAKEHHS.

3. Ilocrpoiite KoHeunslit apromar, npuauMatomuii 7. Jokaxkure (110 nH-
JIYKIMK), 9TO HOCTPOEHHBIN ABTOMAT IPUHUMAET S3bIK 1.

Sanaua 2. Bepro s, uro a) ¢ € {a,aab,aba}; 6) & € {a,aab,aba}?
Samaga 3. 1. 3agaiite muoxectso {a” | n > 0} x {b™ | n > 0} dopmyuroii,
KOTOpasi HE UCIHOJIb3yeT CUMBOJI X.

2. Ommmmure s3pik {a®® | n > 0} N {a® 1 | n > 0}* perynapupiv BoIpaze-

HUEM.

3amava 4. Asromarsl A u B 3a7aHbl JuarpaMMaMu. BBIIOJIHATE CIIeLy-
Iolne 33 aHNs.

AsroMmar A : AsTomar B :

—
o
—
o

10 00

JIjist Kask7i0ro aBTOMaTa OTBETHTE Ha CJeyonume Boupocsr (1-2).

1. Asromar 3amaH 4yepes rpad [MepexomoB. SalMIINTe OlpeleeHre aBTO-
mata B Buze (Q, %, 4, qo, F'). OnummnTe 37€MeHTBI KasKI0r0 MHOXKECTBA.

2. dByiercst u aBTOMAT JIETEPMUHUPOBAHHBIM !

OTBerhbTe HA BOIPOCHI.

3. Onummre 10C/I€I0BATEIBHOCTh KOHpUryparuii apromara A rpu obpa-
Gorke cnosa w = 011001. Bepro mu, uro w € L(A)?

4. TTpunumaer ju apromar B3 cioso v = 01010017

1 Ec/in paBeHCTBO HEBEPHO, TO Hy?KHO SIBHO YKa3aTh CJIOBO, IIPHHA/IIEKAIIEE OTHOMY
S3BIKY W He IpuHaJJIexkaiee JApyromy. Eciam paBeHCTBO BEPHO, TO HY2KHO IIPOBECTH
JI0Ka3aTeIbCTBO 10 MHAYKIMKU B 00e cropoubl: L CT u T C L.



5. VkaxKuTe 110 0fHOMY cJI0BY, npunaexamemy L(A), L(B) u no omxHo-
My cisioBy, He npunajgiexameMmy L(A), L(B). Bee 4 cioBa JosKHBI GbITH
PA3JINIHBIMA.

3amaya 5. BeimosauTe caeayionme 3a, 1aHns.

1. ITocrpours KA, npunumMaromuii 36k L, cocToAmUi U3 BCEX CJIOB B
andasure {0, 1}, KOTOpBIE COMEPKAT YETHOE YUCJIO HYJIEH 1 HEIETHOE TUC-
JIO €JIMHUAII.

2. IlocTponTh 9KBUBAJIEHTHYIO TPABOJIMHENHYIO IPAMMATHKY. ByaeT i ona
OIHO3HAYIHOI?

3. IlocTpouTs peryispHoe BhIpazkeHne jjis a3bika L.

Sagava 6. BygayT su perysisipHbIME CJIELYIONINE SA3bIKH !

L L={a®*5 | n=0,1,...} N {a®3F*29 | k = 401,402,...} C {a*}.
2. Ly = {a®°"*+1 | n, = 1000, 1001, ...} C {a*}.

3. dswik L3 Beex cnop B andasure {0, 1}, KOTOpbIE IPEICTABIISIOT YUCTA
B JIBOMYHON 3a1CH, JAIONIME OCTATOK JBa [IPH JEJICHUN HA TPH (CJIOBO Uu-
TaeTcsd co crapimmx pa3psnos). Hampumep, 001010 ¢ Lz (10102 = 1019 =
=3x3+41),a 10001 € L3 (100012 = 1719 =5 x 3 + 2).

Bapaua 7. [Tocrpoiite HKA, npurumMaromumit 1361k L3, COCTOSIIMI U3 CJIOB
B asicasure {a, b}, y KOTOPBIX TpeTHil OT KOHIA? CUMBOJI PaBeH «a». 3aTeMm,
HCIIOJIb3Ysl aJICOPUTM, IIOCTPOIiTe SKBUBaJIeHTHBIH mosabii JTKA.

Bagauya 8. Ilopoxknaer sm peryasipuoe Boipaxkerue (ab)*(ba)* Tor xKe
a3bIK, uro pacnozuaér JIKA M = ({A, B,C, D}, {a,b}, 0, A, {A,D,E}),
rae MYHKIHS IEePeX0/I0B 3aJaHa CIeLy oMM 00pa3oM:

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

8(D,a) = B, §(D,b) = C, §(E,b) = C.

2HOCJ’I€,ZLHI/II7I CHUMBOJI CJIOBa paBE€H II€pBOMY CHMBOJIY C KOHIIa CJIOBa.



3amaga 9. [lokaxkute, 9TO CIEAYIOMNI S3BIK YIOBJIETBOPSIET JIEMME O
pa3pacTaHuu Jjld PeryasapHBIX A3bIKOB, HO caM Pery/IsapHbIM He SBJISeTCH:

L={ab* |i>0 U{b |j=0}u{a™"|m>1n>0}

3amaya 10% Pemure ypaBHeHUs ¢ peryisipabiMu Kodddunuentamu. B
KaXKJIOM ILyHKTE HYKHO BBIIOJHUTL TPHU 3aJAaHUS: a) HAWTU 9aCTHOE pe-
nrenue; 6) HANTH pelleHre, MUHUMAJIbHOE 110 BKJIIOUEHUIO; B) HANTH Bce
pernieHus.

1. X = ((110)* + 111%) X,

2. X=(004+01+10+11)X+ (0+1+¢).

Qo = 0Qo+1Q1 +¢,
3. Q] = 1QO + OQQ)
Q2 = 0Q1+1Q-.

3amaua 11. Asromar A; 3aman jguarpammoii. Bermosaure cieyromnime
3amanus. JlocTaTOYHO BBIIOJHATH XOTS OBl OJINH U3 IIYHKTOB 2 WIH 3.

1. ITo auarpamme A; mocTpoiiTe paBoJuHEeHYIO rpaMMaTuky G.

2*. Banumure ONpeIesSIoNiyo cucremy ypaBHeruit qius G. Hailinure eé
HAMMEHDIIIYIO HENOABUKHYIO TOYKY (MUHUMAJIBLHOE [0 BKJIIOYEHUIO Dellle-
HUE) ¥ BBIYUCJATE PEryJsipHOe BhiparkeHue oy Juist L(Ayp).

3. OnpezesuTe peryiasipHoe BbIpaykeHue ag jiiisd L(A1) ¢ HOMOIBIO WHIYK-
TUBHOT'O BLIYUCJICHUS MHOMKECTB Rfj.

4. Beibepute peryispHOe BBIPDAXKEHNE (] WA (v U MOCTPOMTE MO HEMY

HKA As.
5. Beibepure HKA A; wim Ay u octpoiire o nemy JIKA Dj.
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6. Boibepure Kakoe-HUOYIb PETYISPHOE BbIPAXKEHNE (v] HJIU (g ¥ IIOCTPOH-

te TKA D,.

7. Boibepure kaxoit-uubyan JIKA Dy win Do, qOmOJHATE €10, C/I HY KHO,
JI0 IIOJIHOI'O U ITOCTPoiiTe MUHUMAIbHBIA moubiii JIKA min A mis L. s
KayKJIOW Tapbhl COCTOSTHUI YKaYKUTE COOTBETCTBYIOIIME PA3THIAIONINE WX
LEITOYKH.

8. Ilocrpoitre KMII-asTomar, urrymuit BxoxKrenne 00pas3a aada B TEKCT U
cpaBHHTE ero ¢ min A.

Samadva 12. Onumure Kjaacchl 3xkBuBasienTHOCTH Maiixuina—Hepoyaa majist
si3pika L Hag andasurom ¥ = {a,b}. B ciyuae KoHEUHOCTH MHOXKeCTBa
KJIACCOB MTOCTPOHTe MUHUMAJIBHBIN moJHbIi JIKA, pacrnosnaromuit L, rie
L—ssoik a) L*aby*; 6) PAL = {w | w = w?}?; B) {w | |w]a = |w]pa}-

3amaua 13. 3bik L cocrouT U3 ABOMYHBIX 3anuceil (6e3 Beaynmx HyJieil)
HOJIOZKUTEIBHBIX YUCEN T, BXOAANMX B apy (1, m) HEKOTOPOrO pelieHus
ypaBuenus 5n+ 3m = 17 B mesibix anciaax. OnuUImmnTe KIacchl S9KBUBAJIEHT-
woctu Maiixuinna-Hepoyna sisbika L. SIBisiercst jm 136K L peryJisipHbiM?

Onpenenernns KMII-aBromara, aBromMaTa-cyioBaps u aBroMara Axo—
Kopacuk tpusesenst B [6].

3agaua 14. 1. Tlocrpoiire KMII-apromar mist ciosa babbabab (uan anda-
suroM {a,b}).

2. Iloctpoiire myst Toro ke ciosa KMII-asromar A% ¢ cyddukcubivmm
CCBLIKAMU.

3. Ilpomemoncrpupyiite pabory asromara A% Ha ciaoBax:
a) babbabbabab; 6) babbabe.

Ilox gemoHCTpAIHEl TOHUMAETCST TOCIE[0BATEIFHOCTE KOH(DUTY Dalliii aB-
romara A%, T. e. map U3 COCTOSIHUS U HeOOPAOOTAHHON JACTH CJIOBA.

Bagaua 15. Iocrpoiire KA sist ciosaps {ac, acb, b, ba, ¢, cbb}. Tobasb-
Te B IIOJIyYeHHBIH CIOBAphb CJIOBO ab M yIAJIUTE CIOBO aC.

Bagaga 16. Iocrpoiite ms ciaoaps S = {ac, ach, b, ba, ¢, cbb} (koropsrii
BBI CTPOWJIM B TIpeBIayelt 3amaae) asromar Axo-Kopacuk. ITocunTaiite
€ €ro HOMONIbIO KOJINYECTBO PA3/IMYHBIX BXOXKJEHUil CJI0B U3 cjoBapa S B
ca0B0 acbacbb B KadecTBe 110JICJIOB.

33necs R — omeparnus obpamiennss; s36lK PAL —5T0 S3bIK HAJHHIPOMOB, T. €. CJIOB,
KOTOPbIEe YUTAIOTCS CIPaBa HAJIEBO U CJIEBA HAIIPABO OJUHAKOBO, HAIIPUMED «Ka3aK».



KonTposbHbIE BOIPOCHI

HecmoTps Ha HasBaHue pasjesa, BCe PeIeHus 3aJa9 JOJKHBI OBIThH
CTPOro 0OOCHOBAHEI.

Sagaua 17. Bepuo su, uro eciiu nepecedenue s3bikoB Ly, Lo C {a,b}*
comepxkut a3bik F' = {a™b™|n > 1} : F C L1 N Ly, 10 X014 GBI OJUH U3
A3bIKOB L1 U Lo siBJIsIeTCsl HEperyJIsipHbIM 7

3amaua 18. Ilycts X1, Xo,..., X,,... OeckoHeTHOE CeMefICTBO peryasp-
HBIX SI3BIKOB.

oo
1. Bepuo s, uro a3pik X = |J X; gBiisiercst perysisipHbIM g3bIKOM?
n=1

(oo}

2. Bepro i, uto si3bik X = (| X; sIBJISIETCS PETYIISIPDHBIM S3BIKOM?
n=1

Bamaua 19. A3pik L1 00beIuHMIN ¢ KOHEYHBIM SI3BIKOM R W Moy amim
a3pik L (L = L1 U R). d3pik L okazajcsa peryisgpabiM. Bepro siu, 4To
A3bIK L1 MOI' OBITH HEPETYJISPHBIM !

Sagaua 20. {3bIK 33/1aH KOHTEKCTHO-3ABUCUMOI TPAMMATHKOMN, KOTOPast
HE SBJISIETCS KOHTEKCTHO-CBOOOIHON. MoxKeT Jin OH ObITH peryJisipHbIM?

KoHTekcTHO-CBOOOIHBIE A3BIKN

Bamaua 21. A3k L= gBisgercsa SI3BIKOM BCEX CJIOB C PABHBIM HTHCJIOM
CHUMBOJIOB @ 1 b.

1. TTokarkure uuaykmueit' mo pmue ciaosa, uro KC-rpamMmaTuka ¢ npasu-
aamu S — SS | aSh | bSa | € nopoxaer si3bik L=

2*. I'paMMaTuKa HA3BIBAETCS JIMHENHO, €CJIM B IIpaBble YaCTH IIPABUJI BbI-
BOJIa, BXOIUT He OoJiee OJHOrO HeTepMHuHAaJa. Ilokaykure, 9To A3bIK L~ He
nopoxaaerca nukakoi auneiron KCI.

3amauya 22. [TajgusapoMaMu HA3BIBAIOT CJIOBA, KOTOPhIE OMHAKOBO UNTa~
IOTCH CJIeBa HAITPaBO W CIIpaBa HAJIEBO, HAIIPUMEDP, «POTOP».

! Tipyrue nokasaTenbcTBa, KPOME MHIYKIUH, HE TPHHHMAIOTCS.



1. ITokazkuTe, 9TO A3BIK MAJMHIPOMOB B IIPOU3BOJILHOM aJ(aBUTE SBJIs-
erca KC-a3pIkoM.

2. TTokazkure, 4TO JIONOJIHEHNE K SI3BIKY NAIMHIPOMOB (SI3bIK BCEX Hela-
JUHAPOMOB) Takxke siBjsiercst KC-si3pikoM.

Banaua 23. Ilokaxkure, uro gomnonuenue si3pika U = {a™b"c” | n > 0}
apsiercst KC-s3pikom. >

Samaua 24. {sasarorces g ciaenyomue a3bikn KC-sa3bikamvm:

a) SQ = {ww |w € {a,b}*}; 6)°Y*\ SQ B) {a®" | n > 0}?

3amaua 25. BrimosHuTe ceayomme 3aaHns.

1. Ilocrpoiite marasuanbii apromar (MA), pacnosnatommii s3eik L~ u3
3aa4n 21.

2. Tlocrpoiite nerepmuanposansbiii MA, pacnosnaronmii si3eik L™ (mocra-
TOYHO BBIIIOJHUTH TOJIBKO 9TOT ILyHKT).

Samaua 26. A3wpik /luka ¢ qByMsa TumaMu CKOOOK Do TTOPOXKIAETCS TPaM-
MaTHUKOMI

S—=SS|(S)]|[9]]e.
1. Tloctpoitre nHemerepmuanpoBarubIit MII-aBTOMAT, PACITO3ZHAIONTIIT A3BIK
Ds.
2. IlocTpoiite nerepmunupoBanubiii MII-aBToMaT, pacro3HAIONIUN SI3bIK

D4 (10CcTaTOYHO BBIIOJHUTH TOJBKO 9TOT IIYHKT).

Samaua 27. [I1a a3bika

L={w|w=uzcy;z,y € {a,b}*;|z| = |y|}

a) nocrpoiire KC-rpammaruky G, HOPOXKIAIONLYIO sA3bIK L;

6) [TOCTPOIiTe HejleTepMUHUPOBaHHbI MA | SKBUBaJIEHTHBINH 3TON IpaMma-
THUKE;

B) 1pozeMoHcTpupyiite pabory nocrpoentnoro MA ua ciose acab (nipoana-
J3UpyiiTe Bce BAPUAHTHI IIOBEICHYS ).

2Tak kax cam s36IK U He aBiserca KC-g3bIKOM, TO 9TO 03HAYAET, YTO B OTJIMYHE OT
PEeryJIsIpHBIX A3bIKOB MHOXKeCTBO KC-s13bIKOB HE 3aMKHYTO OTHOCHTEJIHLHO JIOIOJIHEHNUSI.
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Sanaua 28. 3ajgans rpammvaruka G = { {4, B, C, D, E, F, S}, {a,b},
{S—= AB|C,A = aF |a,E —>aE | e, B —bB|Bb|b C — CD,
F — ab, D — aba}, S} u marasunnmsii asromar M = ({q}, {a,b},
{S7 a, b, A, B}a {5((](%8’ S) = {(QO7AB)}7 5(QO757 A) = {(quaA)’ (QO7a')}’
5(qo, €, B) = {(q0,bB), (q0,b)},0(q0,a,a) = {(q0,€)}, (g0, b,b) = {(qo,€)},
qo, S}, IpUHAMAOIKIT CI0BA OILyCTONICHUEM MAra3UHA.

1. DKBUBaJIeHTHEI 1 rpaMMaTrKa G u N-asromar® M?

2. OguozHnauna ju rpamMaruka G7 Eciu Het, TO mocTpoiiTe SKBUBAJIEHT-
HYIO €if OTHO3HAYHYIO I'PAMMATHKY.

3. dBnstercs s apromar M perepmuHuUpoBaHHBIM? Ecim Het, mocrpoiiTe
9KBUBAJICHTHBIN €My JIeTePMUHUPOBAHHbIH MA.
Bamaua 29. Oupenenum si3biku Ly = Y*aabX*, tae ¥ = {a, b}, u

L={w|weLy, lwla > [w]}.

1. dBngaerca au pmononnenue as3bika L KC-a3pikom?

2. dBnsiercs i mONOTHEHNE sI3bIKA, L PEryJIsipHBIM SI3BIKOM !

3amauva 30. Azwik L 3aman KC-rpamMmaTukoit ¢ mpaBuiaMu:

S — aSa | aSb|bSa | bSh | a.

1. dnstercss mu L perysisipHbIM SI3bIKOM?
2. densiercs u gonosiHeHNe L PEryasipHBIM S3BIKOM !
3. dsasierca qu L KC-a3pikom?

4. dsnserca mu gpononuenne L KC-a3pikoM?

3amauva 31. Azwik L 3aman KC-rpamMmmarukoit ¢ mpaBuiaMu:

S —aSb|A|B|e, A— aAale, B — bBb|e.

1. dBnstercss mu L perysisipHbIM SI3BIKOM?
2. densiercs i gonosiHeHNe L PEryasipHBIM S3BIKOM !
3. dBasierca mu L KC-a3pikom?

4. dsnserca mu gpononuerne L KC-a3pikoM?

3Mer nazeiBaem N-asromarom MII-aBroMat, HOIMYCKAIOMMiA IO MyCTOMY CTEKY, &
F-aBromarom — MII-aBTOMAaT, JOMyCKAOIMHA IO IPUHUMAIOIIEMY COCTOSIHUIO.
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KonaTposbHBIE BOIPOCHI

Samauya 32. KC-rpamMaTuka Ha3bIBAETCS AE6000HO3HAWHOT, €CJIN KayK-
JI0€ CJIOBO TIOPOXKJIAEMOI0 €10 sI3bIKa, MMEET €UHCTBEHHBIN JIEBBIN BBIBOJL.
AHAJOrUYHO ONpENENIAETCS NPasoodHo3HAYHAA 2pammamura. MoxXHO u
MIOCTPOUTD IIPUMEP JIEBOOTHO3HAYHOM, HO He mpaBoogHo3Haunoiit KC-rpam-
MATHKU?

Samaua 33. UssectHo, uro L1 — KC a3bIK, He SIBJISIONIUACS PEryJIsIPHBIM,
a Lo —ue KC-sa3bik. Moxer jin si3b1K Lo L1 OBITH PEryJIsipHBIM sI3BIKOM 7
IIpu mo0KUTETHLHOM OTBETE MIPUBECTU IIPUMED.

IIpniaoxxeane KC-rpaMMaTuK 11 CoKaTUS
JaHHBIX*

Hekoropble aJropuTMbl CXKATHS CTPOK MOXKHO OIUCATH B TEPMUHAX
KC-rpammaruk. Mbr paccmorpum aBa Takux ajropumra. [lepBoril u3 Hux
HocuT HaszBaenue «Straight-line program» (SLP) u cocrour B ciemyio-
mem. CitoBo w onmceiBaior ¢ nmomornbio KC-rpammvarukn G, KOTOpast mo-
poxJaer equHcTBeHHOE cioBo: L(G,,) = w. I'pammaruky G, Ha3bpiBaOT
«Straight-line grammar» (SLG); TuM »Ke T€PMUHOM HHOTJA HA3BIBAIOT U
OTIMCHIBAEMBIl HAMU YaCTHBIA ciydail Merona cxkatus SLP: B posin mpo-
rpamm BeicTynaioT KC-rpamMmmaTuky.

ITpumep 1. 'pammaTuKa, OnMCHIBa€Mas ITPABUIAMU
S — A]_Al, Al — AQAQ, A2 — A3A3, ceey An,1 — AnA'ru An —a

HOPOXK/IA€T €IMHCTBEHHOE CJI0BO a® . JIJMHA OMMCAHUSI TPAMMATHKH HE
[PEBOCXOUT €N, Jjisi HEKOTOPOIl KOHCTAHTBI ¢ > 0, TO eCTb MMeeT JIJIu-
HY TOpsiJiKa Jjorapudma OT JJIMHBI TOPOXKIAEMOTO CJIOBA, UTO SIBJISIETCS
XOPOIIAM KOIMDPUITUTEHTOM CoKATHUSI.

3amauva 34. I[locrpoitire SLG G,,, TOPOXKIAIOIIYIO CJIOBO
aba" " 1ba""2b . .. abababa’h . . . a"b.

Hmaa onucanust Gy, noJKHA OBITH cn, ¢ > 0. B KadecTBe perreHust MOXKHO
nocrpoutsh SLG Gs.
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Sameuanne 1. IIpeumyuwecmeom onucarnozo memoda CoHCaAmus A6AsA-
EMCA BOZMONCHOCTNS IPPEKMUBHOT NPOBEPKU CHCAMO20 CA0BA HA Pe2y-
AapHBIE cobbimus 6e3 pasaprusayuu. To ecmov, cywecmeyem arzopumamm,
noayswarowut 1a 6xod onucanue HKA A u SLP G, u nposepaowut neny-
cmomy nepecevenua L(A) N L(Gy) 3a nosunomuasvnoe pems om oaun
onucanult A u Gy, HO He w.

3amaya 35% IlocrpoiiTe ONMCAHHBINA BBINIE AJMOPUTM M JIOKAXKUTE €0
KOPPEKTHOCTb.

Mpbr ommcanu obmuii Meron cxkarust SLP, HO He ommcaym moka aJ-
FOPUTMA CXKaTUsI CTPOK B IPaMMATHKH. TaKuX aJrOPUTMOB CYIIECTBYET
HECKOJIbKO, OJHUM U3 IOIYJISPHBIX AJCOPUTMOB CXKATUsI TAKOIO THUIIA SIB-
Jgercs ajgropurm Jlemuess-3usa-Besya (Lempel-Ziv-Welch, LZW). Omu-
meM paboTy 9TOro ajropuTMa Ha [PUMEpEe CXKaTHs KOHKPETHOW CTPOKH:

aababbbbaabaabab.

a‘ab‘abb‘ b‘ba‘aba‘abab
SN

Tabnumna 1. pazdbuenue crpoku ajaropurmom LZW

Tabauna 1 npempcrasisier coboit ciaopapb. OHa yCcTaHABINBAET B3AUMHO
OJIHO3HAYHOE COOTBETCTBUE MEXKJy HETEPMUHAJAME U CJIOBAMMU: CJIOBO W; B
MOCTPOEHHOI B UTOre rpaMMaTuke OyaeT BeIBOauMO u3 A; u Tosbko u3 A;
(HO He 00s13aTEIHHO 3a OJMH WAl BbIBOJA). OUUIeM aJropuTM 3a10JIHEHUE
TaOIUIIBI-CTIOBAPS.

1. B nagasie paboTh! CJI0BAph MYCT, CJIOBO % — HEOOpaOOTaHHBIH cydduKe
CJIOBa W — COBIIQJIAET C W, 1 = 1.

2. AjnropurMm HIET MaKCUMAaJbHBIN TpedUKC & HeOOPATOHHOM YacTH BXO-
Ja U, KOTOPBIA ObLT 100aB/IeH B CJIOBAPD.

3. Ecim u = zav,a € X, To agroput™ m00aBIIsi€T B CJIOBAPH CJIOBO W; =
ra, ynanaser npeduKC ra W3 U, YBEJIMIUBACT ¢ Ha 1 W TEPeXOquT K
MIPEeJIBIIYIIEMY MAry, eciau 4 # €. Ecian ke u = €, aJlrOPUTM 3aKaHIU-
BaeT paboTy.

4. Ecim w = M X y»e COOTBETCTBYET HEKOTOpOMY HeTepMmuHaidy Aj,
TO AJrOPUTM JI00aB/IdeT B TpaMMaTHKy pasmio A; — A; u 3aBepiiaer
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pabory. O6paTiM BHUMaHME, 9TO T HA STOM Iare sBisercs cyddukcom
w.

Tak, mepBasi 6ykBa cjoBa w Bcerja OyAeT MPUINCAHA HETEPMUHAJIY
Aj; nasiee B HaIleM IpHMepe 3a MEPBOil a MIET IOJCIOBO ab, KOTOpoe
[IPUIUCHIBAETCS HeTepMUHALY As, MOCKOJBKY NepBas OyKBa IIOJCI0BA a
yxKe Obuta npunmcana Ajp; nanmee wiaér noacgoBo abb — moacsioso ab yxe
ObLI0 Ipenucano As u ..

Herpyauo 3amerursb, uro uckomast SLG nmeer Buj

S—>A1A2...A7, Al — a, A2 —)Alb, A3 —>A2b,

A4 — b, A5 — A4(L, A6 — AQ(L, A7 — A6b

Ho xak €€ 3¢pdHeKTUBHO MOCTPOUTDH AJTOPUTMUIECKHU, PABHO KaK W TabJIu-
my 17 Jljst 5TOro BOCHOIb3yeMcsl TEXHUKO, 0a3upyIoIieiicss Ha KOHEIHBIX
aBTOMaTax.

a

b
.ib ()
N
a b /
a
(a)——(s)
Puc. 2. LZW-aBTomar

B mponecce mocrpoenus SLG no ajgropurmy LZW mbr crpoum LZW-
aBroMar (puc. 2), KOTOPLIH M0-CyTH peajusyer ciaoBapb. OJIHAKO TIOMUMO
cTaHmapTHBIX GYHKIN cioBaps, LZW-aBToMar moMedaeT KaxKIyio Bep-
[MUHY, KPOMe HavabHON, HeTepMUHAJIOM A;, yCTaHABIUBAas TEM CAMBIM
COOTBETCBIIE MKy CJIOBOM W; U COCTOSHHEM aBTOMATA: (o —= Aj.

Wrak, onummem anropurM LZW nocrpoenust SLG. B Hauasie paboTsr aji-
roputMma cjioBapb (peanusyembiii LZW-aBromarom) mycr; 0603HaYUM de-
pe3 u HeoOpabOTaHHYIO YaCTh BXOJa — B HadYaje PAbOTHI U = w.

Asropur™m HaxoauT Kpardaiimuil npedukc x # € cjaoBa u = xy, KOTO-
poro emg Her B CJIOBape U J0OABISET ero B CJIOBApb, IOMeYasl BEPIIHHY,
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COOTBETCBYIOILYIO 3TOMY CJIOBY HOBBIM HeTepMHHATIOM A;. Asroputm mo-
BTOPsIET 3TOT TIPOIECC yaaius u3 u npeduke  (u = y) 0 TeX HOp IOKa
JinbO CJIOBO U HE OKAXKETCsI IyCTHIM, JIMOO U He OYIeT CO/lepKaThCA B CJI0Ba~
pe. Ilpu stom, eciin mpeduKkc £ J00ABIISIETCS B CJIOBaph, TO T = va, a4 € X,
a CJIOBO v y2Ke OBLIO TODABJIEHO B CJIOBAPH U €My COOTBETCTBYET HEKOTO-
poiit Herepmunai A;. Torga anropurm nobasider B IpaMMaTHKY HEPEXO
A; = Aja. Ecii 2Ke u II€JIMKOM COJEPIKUTCS B CJIOBAPE, TO €My YK€ COOT-
BETCTBYeT HeTepMHHAJ A; — B 9TOM Cilydae aJrOPHTM JI00aB/IACT IPABUIIO
A; — A;. Ilocne oxonuanus nocrpoenus LZW-aBromara, aliropurM J1o-
GaBJisieT K I'paMMAaTHKe MpaBuyio S — Aj ... A,, rjie n — HoMep MOCIeHEro
JT00aBIEHHOTO HETEPMUHAJIA.

[TpuBeéHHDIH aJropuT™M 09eBUIHO paboTaeT 3a JuHeiiHoe BpeMs (0T
mmebl w). CTpoky, cxaryio aaroopurMom LZW Jjierko j1eKoaupoBaTh Kak
U CTPOKY, 3aJIaHHYI0 Tpou3BoJIbHON SLG: Hy>KHO BBIBECTHU €UHCTBEHHYIO
CTPOKY M3 IPDaMMATHKH, IIPU ITOM KaK/IbIl HETEPMUHAJ PACKPBIBAETCSH
eIMHCTBEHHBIM oOpa3oM. Tak:ke /i anropurma LZW crpaBeimBo 3ame-
gaHue 1.

3amaua 36. [Tocrpoiite LZW-asromar u SLG G, 110 OIUCAHHOMY BbIIIIE
AJITOPUTMY JIJISI CJIOBA W:

a) w=a% 1. w = tobeornottobeortobeornot.

3amaua 37. Ilocrpoiite must ciaoBa w = tobeornottobeortobeornot SLG,
KOTOpas ONTHMaJbHEe, YeM TOoCTpoeHHas 1o ajroputmy LZW. Hucren-
HBIM [TOKA3aTeJIeM ONTUMAJBHOCTH SIBJISETCS CyMMa, JIJINH [IPABBIX dacTeil
Bcex mpasmi SLG.

DJIeMeHTbl CUHTAKCIYeCKOro aHa-
JIN34a

LL-ananns

Sagava 38. Oupenenursb, sapisorcs ju LL(k)-rpamvarukamu ciiejyro-
1ye rpaMMaTUKA (33.)1aHHbIe npasusiamu). Ecim s1a, yka3aTh TOYHOE 3HAa-
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genne k:

a) S — Ab, A — Aa| a;

6) S — Ab, A—aA |

B) S — aAb, A — BB, B—ab| Ale;
r) S — aAb, A — AaAb | g

n) S —aB, B — aBB | b.

Sazgadga 39. [ocrpours LL(1)-rpaMmmaTuKy, SKBUBAJIEHTHYIO PAMMATUKE
u3 3aja9n 38(6), U yUPABISIONIYIO TAOIUILY JJIs HEE.

3agauya 40. Hanucars nyst rpaMmmaTuki skBuBaieHTHy0 LL(1)-rpamma-
TuKy, nocrpourb LL(1)-ananusaTop u IPOJEMOHCTPUPOBATL €ro paboTy
Ha cyioBe baab.

S — baaA | babA A—e|Aa| Ab

Samaua 41% Jokaxkure, 410 36K a* Uab" He asisercs LL(1)-a3bkoM,
To ecTb He cymectByeT LL(1)-rpaMMaTHKy, TOPOXKIAONIEH 9TOT A3bIK.

Bagauva 42. A3nik L 3aman Heonnosnaunoin KC-rpammaTukoit

G={SH{OAS = () [55[0} 5}

Hanucars LL(1)-rpamMmmaruky Jyist si3bika L.

KOHTpOJIbeIe BOITPOCHI

3amaya 43. CyiecTByeT Jin Takas IpaBoJIMHEHAs! (He 00sI3aTeIbHO Pery-
JISIpHAsI TIPABOJINHElHAST) IPaMMAaTHKa, KoTopast He sisisercs LL(1)-rpam-
MATHUKOR?

Bagaua 44. B mpusexénmnoit rpammarnke’ G ects mpasmio S — AB u
upu srom FIRST(A) N FIRST(B) = e. Bepno sm, uro rpammarnka G
mozkeT 6biTh LL(1)-rpammarukoii?

lrpaMI\IaTI/IKa Ha3bIBaeTCA l'IpI/IBe,ZIéHHOf;I7 ecjii B Hel HeT HEOJOCTU2KUMBIX H bec-
IIJIOAHBIX CHUMBOJIOB. B JIATepaType TaK>Ke BCTPEYalOoTCAd HE3KBUBAJICHTHBIC OIIpeseJsie-
HHA 3TOrO TepMHUHA.
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Samaua 45. [IycTh [Jisi HEKOTOPBIX JABYX HeTepMuHaJ0B A m B upuse-
néunoit KC-rpammaruku G nepecederne FOLLOW(A) N FOLLOW(B)
0Ka3aJI0Ch HEMyCThIM. BepHo jiu, uro rpamMmaruka G we ssiserca LL(1)-
rpaMMaTUKOM?

LR-anannus

Sanaua 46. Jana rpammaruka G = { {A, S}, {a,b,c}, { S — Aa | b |
g; A— Ab|c}, S }. dsnsiercst i rpammaruka G LR(k)-rpammarukoit?
ITpu moIOKUTENLHOM OTBETE HA BOIPOC HAHTH MUHUMAJIBHOE k U TIOCTPO-
UTHb COOTBETCTBYIOIMI aHanu3aTop. Ilocrpouts mepeso pasGopa Jyist Iie-
nouku chba.

Banaua 47. lana rpammaruka G = { {4,S}, {a,b,c}, {S — Aa | b;
A— Ab|c}, S}. denserca au rpammaruka G LR(k)-rpammarnkoii?
IIpn moIOKUTENTLHOM OTBETE Ha BOIPOC HATH MUHUMAJBHOE k U TIOCTPO-
UTH COOTBETCTBYIONMI aHamn3aTop. [IpogeMoHCTPUPOBATD PaBGOTy AHAIIN-
3aTopa Ha 1enovuke cbbab.

Samaga 48% Iana rpammarunka G = { {A,S}, {a}, { S = 4, A —
aAa | a }, S}. dsnsiercs mu rpammaruka G LR(k)-rpammarukoit? Ilpu
MOJIOKATETLHOM OTBETe Ha BOIPOC HAfiTH MUHUMAJBHOE k W IIOCTPOUTH
COOTBETCTBYIOMHUI aHaIm3aTop. II0CTPOUTH AepeBo pasbopa AJId IEeNoYKn
aaaaa.

Samaua 49. Ha puc. 3 npusener asromar LR(1)-amammsaropa (3amuchk
A — obosnauaer npasmio A — ¢). B npuBeneHHON HIzKe KOHMDUTY AT
LR-anasmsaTopa B nepBoil KOMIOHEHTE (COJEP:KUMOM MATa3uHA) OIIyIIe-
HBI COCTOsIHUsI aBToMara. B mporecce pasbopa crpoku z € L(G) aBromar
okaszaJica B Kouduryparmu (cF x FW, +a + a). Tpebyercs:

1. BoccTaHOBUTEL COCTOSIHMSI aBTOMATa B COOCPZKUMOM MarasmHa.

2. BoccranoBurh Kakyro-aub0 M3 BO3MOXKHBIX CTpOK z € L(G), pastop
KOTOPO# MOT IPUBECTH K ITON KOHMPUTYPAIIIH.

3. IIpoaeMoHCTPpUPOBATE IPOIiecC pa3dbopa Ha 3Toi cTpoke. Perrenne oboc-
Hy#Te.
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I, R(S->S)

I3 R(W->) R (W->) S

Is  R(S>TQ)

I R (T->FW) R (T->FW)

Iy R(@Q->) S

I1 R(Q->+TQ)

Puc. 3. asromar LR(1)-ananusaropa
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3agaua 50. Sadurcupyem KC-rpammaruky G u paccMOTpUM MHOXKE-
crBo eé LR(0)-curyarmit. BygeM roBopuTh, 9T0 MEXKIy JABYMsI CUTYAIU-
amu [a. X ] u [aX.5] onpenenén nepexon no X € N UT; Takxke MexIy
curyanusmu [A — «.Bf] u [B — .7y] onpeiesiéH e-nepexoy.

Koneunsrit aBromar, cocrogausymu Koroporo ssisitorca LR(0)-curya-
UK, & TIEPEXOIbl ONPEIEIEHBI [0 PABUIAM, YKA3AHHBIM BBIIIE, HA3HIBA-
10T (HegerepmunupoBanHbiM) LR(0)-asmomamom nm (memerepMuHIpPO-
BAHHBIM) ag8momamom Knyma. ABTOMAT MOy IeHHBIH B pe3yJbTare Jerep-
MUHU3AIUYI OIIMCAHHOIO ABTOMATA HA3BIBAIOT JerepMutrpoBadubiv LR(0)-
aBTOMATOM WJIM JI€TEPMUHUPOBAHHBIM aBTOMaToM KHyTa.

1. Bemmumure Bee LR(0)-curyanun st rpamvaruku G, 3a1aHHON IpaBU-
aamu S — aS | b.

2. IlocrpoiiTe HemeTepMUHUPOBAHHLI aBToMar KHyTa Ij1s IrpaMMaTUKN

G.
3. Ilocrpoiite nerepmunnpoBanubiil apTomar Kuyra mis rpamvaruku G.

4. ITocrpoitre LR(0)-anasmzarop s rpammaruku G. CpaBHuTe aBroMar
KuyTa ¢ tabiuneit nepexomos LR(0)-anamusaropa mis rpammarukn G.

3amava 51. 'pammaruka G 3a1aHa IpaBUIaAMU:

S — Ab, A—alAa, A— B, B-—b.

1. ITocrponts LR(1) u LR(0)-ananu3arops! st rpaMMaTiki G 10 ajiro-
PHUTMY U3 KypCa.

2. TTocrpoiire LR(0)-anammusarop o LR(1)-ananuzaropy u3 myHkra 1 cie-
ayrormumM obpazom. CoTpuTe BCe aBAHIENOYKYI U IOCTPONRTE YIIPABJISIONLY IO
rabiuiy LR(0)-ananuzaropa no nosydusinemycs apromary Knyra. Bep-
HO Jin, 4To nosydeHHblil LR(0)-ananuzarop sBiisieTcs aHAIMA3TOPOM JIJIs
rpammaruku G? To ects jist J11060r0 CjI0Ba, HopoxKaaemoro (G, aHaJM3a-
TOP CTPOUT KOPPEKTHBIN IMpaBblii pasbop, a cioBa, He NMopoxkaaembie G,
AHAJIN3aTOP OTBEPraeT.

KOHTpOJIbeIe BOIIPOCHI

Sagaua 52. ITpu nocrpoenun LR(1)-anaimuzaropa misg rpamvaruku G B
OJJHOM MHOKeCTBe oKazaJuch curyaruu [A — .aAa,b) u [B — B.a,al, vae
«a, f Hekoropsle renouku u3 (NUT')*. Mozxker jmm rpavMmaTika G 0Ka3aThCs
LR(0)-rpamMmaTukoii?
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ATpubyTHbBIE TPAMMATUKN

Cuteryronuii 3a CHHTAKCUYIECKUM AHAJIM30M TAIl B IIPOIECCE KOMITHIIS-
WU SBJISETCS TeHepaIys Koma. B 0CHOBe 9TOro sTama jeKar BhIYUCICHUS
110 JiepeBy pa3bopa, KOTOPHIE OMUCHIBAIOT C IOMOIIBIO ATPHOYTHLIX IPaM-
MaTuk. Mbl He Oy/eM J1eTaIbHO U3YyYaTh ITY TEMY, & U3YUUM JIUIIb YACT-
HBIH CIydail aTpuOyTHBIX TPAMMATHK (C CUHTE€3UPYEMBIMU ATPUOYTAMHE).

Omnpepenenne 1. KC-rpammaruka G Ha3bIBaeTCs ampudymmuoti ¢ cum-
HESUPYEMBIMU AMPUOYMAMU, €CTU KaXKIOMY HETEPMUHAJY I[TOCTABJIEH B
COOTBETCTBYHE HAOOD MepeMeHHbIX (aTpubyToB), U IPU ITOM I KasKI0-
ro IpaBuja I'paMMaTUKN

Xo = ugX1u1 Xo .. tp_1 XpUy, X; € Nyu; € »*
3ajiaH HaOOp IIPABUJI BHIYUCJIEHUS] HEKOTOPBIX aTprOyTOB
Xolattr] = f(Xq[attry], Xo[attrs], ..., X, [attr,]);

sneck X;[attr;] — 3Hauenme arpubyra attr; st HetepmmHana X; , a f —
HexkoTopasi byHKImA. Habop mpaBmil BHIYHCICHN aTpHOYTOB HA3LIBAIOT
ampubymmoti cremod.

ITpumep 2. 'pammaruka G 3amaHa TpaBUIaAMA
S—1D|0,D—1D|0D|1]|0

7 TTOPOXKIAET sI3bIK ABOMIHBIX 3AIUCENl HATYpaIbHBIX unces. Omupemennm
aTPUOYTHYIO CXEMY JIJIsi 9TOW IPAMMATHKN

S—=0 D—1 D—0 S—1D
Svall=0 Djvall=1  Djval]=0  S|val] = D[ord] + D|val]
Dlord] =2  Dijord] =2

Dy — 1D, Dy — 0D,
Do[Va” = Dl[Ol’d} + Dl[val] Do[Va|] = Dl[val]
Dylord] = 2 x D [ord] Dylord] = 2 x D1 [ord]
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Dival] = 5; DJord] =

Dijval] =1; DJord] =

Dival] = 1; Dlord] =

Puc. 4. Beraucienue arpudbyToB.

B ciyuae, eciin mpaBUIIO COIEPYKUT HECKOJIBKO OJMHAKOBBIX HETEPMU-
HAaJIOB MBI HyMEpyeM UX BXOXKJEHHME U PA3/IndaeM aTrpuOyThl KaK B CIIyUae
OByX mocsenuunx npaswmwi. Herepmunaasa S mMeeT eIMHCTBEHHBIN aTpuOyT
val, a merepmunan D — arpubyrtel val u ord. IIpuBenénnas arpubyTHas
cXeMa BBIYNCJISIET 3HAYEHUE YUCJIa [0 ero JBOWYHON 3amucu. Arpubyr ord
pasen 2!, rie | — nmHa cioBa BBIBeJeHHOTO 3 DD, arpubyr val pasen
3HAYEHUIO YUCJIA, JBOMYHAS 3alNCh KOTOPOI'O BBIBEJIEHA U3 HETEPMUHAJIA.

[IpuBeém npumMep BuAHCIEHNE ATPUOYTOB Jist cioBa 1101. ATpuby ol
BBIYUCJISIIOTCS CHU3Y BBEPX.

Bapaua 53. Fpammarnka RExpr = ({E,T},{a,b,+,*,(,)}, P, E) mveer
MHOXKeCTBO Tpasui P :

E-ST+E|TE|T T—(E)|T"|a|b

U OPOXK/IaeT peryJsipHble BhIpaykeHus Haj, asdasuroM {a,b}.

1. Tlocrpotire aist rpammaruku RExpr LR (1)-anamzaTtop?.

2AHa.HI/I3aT0p JIJIs1 TOM IPaMMaTHKU JOBOJIBHO rpomosakuii. [locTpoiite ero ¢ momo-
IIBIO IPOrPAMMBbI, HAIIPUMED Ha caiire http://1lrk.umeta.ru, UCIOIb3yiiTE IPOrPAMMY
15l BBIIIOJTHEHUS MOCJEAYIOIMUX MYHKTOB.
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2. HomoauTte rpammaTuky RExpr mo arpubyTHOoit Tak, 9T00BI OHA BBIYTHC-
Jistjta aTpubyThl firstpos, lastpos u nullable corniacuo asropurMy mx BbIYHC-
stenust ripu octpoernu /JIKA mo PB. Cuunraiire arpubyrsr firstpos, lastpos
u nullable y TepmunaioB 3amaHEbIMEI: HA MPAKTUKE [E€PE]] BHIYUCIEHUEM
aTpubyTOB MPOUCXOIUT MPENPOIECCUHT, BO BPEMs KOTOPOTO MOTYT OBIThH
3aJaHbl AaTPUOYTHI TEPMUHAJIOB, €CJIN 9TO TPEOYETC .

Ykazanue. Borancienne arpubyra HyKHO ONPEIEIsTb depe3 (DyHKIHUIO,
KOTOPYIO MOYKHO OIHCATH Ha sI3BIKE MTPOIPAMMUPOBAHUS UJIH MICEBIOKOJIE.
[Tpumep Boraucaenus: arpudyTa nullable mrs npasuna Fy — T + Ey:

Ey[nullable] = function( T'[nullable], E;[nullable]){
if ( T[nullable] or Ej[nullable]){
return True;
} else{ return False; }

3*. lobaBbTe B arpubyTHYIO cxeMy Bblaucienue arpudyra followpos.

4. C oMOIIbI0 aHAIU3ATOPA TIOCTPOiiTe nepeBo pasbopa s PB (a+ab)*+
ab® u Beraucaure arpubyThl firstpos, lastpos, nullable (*followpos) cornacuo
aTpubyTHO# cxeMme (MIPEBAPUTETHHO 3a/1aB ATPUOYTHI Y TEPMUHAJIOB).

Aswik pasmerkn web-crpanun, HTML 6611 pazpaboTan Tak, 9To ObI €ro
KoJT 6bLITO JerKO pas3bupars muaTepriperaropoM. Kox ma HTML npencras-
JisteT coboii IPaBMIILHOE CKODOYHOE BhIPAXKEHNE, B KOTOPOM CKOOKH MMEIOT
MMEHA U HA3BIBAIOTCS Teramu: <tag> ... </tag>. BHyTpm oTKpbIBaoIiei
CKOBKH <tag> MOryT GbITH ATpuOyThI; B 00IIeM ciydae (OTKpPBIBAOIIHMIL)
Ter umeeT By, <name attrl="value" attr2="value" ... attrN=" value">,
T. €. CHAYaJIa UJET UM TEra, a IIOTOM HEePEUNCIIAIOTCS aTPOUYTHI.

IIpu unrepuperarun HTML-koma mpaBuibHas CKOOOUIHAS TOCTIEI0BA~
TEJIbHOCTh TErOB MHTEPIIPETUPYETCS KaK JEPEBO: €CJIM OJUH Ter' BJIOXKEH
B JIPYTOii, TO BHENIHUI TeTr — POJINTE]b BHyTpeHHero. Tak, B ciaydae Koja

<tagl> ... <t2>..</t2> <t3>...</t3>...</tagl>
Ter tagl aBiIIeTCA pOAHMTEsIEM TeroB t2 u t3.

Paccmorpum Ter <div>>, KOTODBIi sSBJIsieTCS KOHTEHHEPOM JJIS Pas3-
JIeJIEHNs] COJIEPYKUMOT0 CTpaHuIbl. Bynem paccMarpuBarh JiBa aTpudyTa:
align u style. B ciryuae Biio>KeHHBIX Teros, aTpubyT align smbo 3a1aH, Ha-
npumep <div align="center" >, mu60 Hacyeyercs: or pojauresisi. ATpubyT
style mozBosister 3aaBarh (CSS) cTHIIb 3J1eMeHTa U yCTPOEH 60JIee CII0KHO,
geMm align. MbI cocpeoTounMcst TOJBKO Ha 33/JaHUU C TIOMOIIBIO ATpudy-
Ta style niBera dona y koureitnepa <div>. B ciaydae Bioxkenubprx <div>,
ecsm 1BeT (hoHA He 3aJ[aH, TO OH HACJEYETCS Y POIUTEIIEH.
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3agaua 54. Ilocrpoiite 1o Koty Ha puc. 5 gepeso html mokymenta. Ompe-
JenuTe 3HadYeHne aTpudyTa align y Kaxkmoro u3 y3joB div sepeBa, a Takxke
omnpejiesmTe 1BeT doHa memenTta. [IpoBepbre cebsi, COXpaHUB TEKCT HUKE
B daiiste ¢ pacmupenuem .html u orkpsiB daitsr B 6payzepe.
Kommenrapuii. B HTML-1okyMenTe Ko JOKYMEHTa OKPYKAETCS TErOM
<html>, BayTpu Tera <head> maxougrcs BcnomoraresbHble JaHHbIE (Ta-
K€ KaK 3ar0JIOBKH), & COJIEPXKUMOe JIOKYMEHTa HaXOIUTCsI B Tere < body ™.
Buyrpu Tera <style> ommcbiBaercst CTUIIb 9JIEMEHTOB IOKYMEHTA, B HAIIIEM
KOJIe TaM yKa3aH 0a30BBIil CTUJIb st TeroB <div>>: Hajudne rPaHUIbI,
OTCTYIBI ¥ Pa3Mep B MPOIEHTAX OTHOCUTEIHLHO Pa3Mepa Tera-POUTeIs.
Bpayzep marepuperupyer mokymentr HTML kak mepeBo, ToUHee MOIE/Tb
nokyMenTa HasbiBaercs DOM (Document Object Model).

JlonmosiHUTEJIbHBIE 3aJa4n

B sTOT pasjien BXOAAT 339K JJIA IIOJIOTOBKH K KOHTPOJBLHBLIM Pa-
60oTaM U 9K3aMEHaM, 8 TaKyKe 3aJa49d IIOBLIIEHHON CI0XKHOCTU JJIsl CTY-
JIGHTOB, IPEeTEeHIYIOININX Ha BBLICOKHE OLEHKU. 3aJa4dd JaHHOIO pasiesa
He SBJISIOTCA 00S3aTeIBHLIMA I TPOXOXKICHI MPOIeIyPLI CIAAMH 3a7a-
HUS, €CTH TOJLKO He BXOAAT B TPeOOBaHMS CeMHHapHcTa. Bo Beex Imch-
MEHHBIX OOIIEeKYyPCOBLIX paboTax 3HadeHHe k B 3a/Ja9aX Ha IOCTPOCHHE
LR(k)-anayu3aTopoB He MPEBOCXOJUT €AMHMUILY.

Perynsipabie sa3bIkn

o0
Banaua 55. [Iycte X perynsipHblii a3k, BepHo am, uro s3bik [ (X% \
n=1
X)™ aBasieTcs peryJsipabiM?

Samava 56. Ilpuseaure npuMep GECKOHETHOrO PETYNAPHOTO A3bIKa X C
C {a,b}*, oTyIranOrO OT MHOKECTBA BCeX ¢JI0B, Takoro uto X N(X*\ X)f =

X.

3amaua 57. Haitmure pasbuenus na MUHIMAJILHOE THUCJIO KJIACCOB MIPABO-
unBapuanTHoil (1/MIJIU seBonHBApUAHTHOI) 9KBUBAJIEHTHOCTH, KOTODHIE
MHIYIUPYIOT CJIEAYIONINe S3bIKU.

1. dsbik, nopoxnaemslii Beipazkeruem 00(10 4 01)*.

2. dzwix {a"2 | n > 0} B omHOGYKBeHHOM aJsiaBuTe.
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<html>
<head >
<style>
div{border: 1px solid black; padding:1px;
margin: 1px; width:40%; height:40%;}
< /style>
</head>
<body>
<div style="background-color:lightblue; width:500px;
height:500px;" align="center">1
<div style="background-color:blue;" align="left" >
2
<div align="right">
3
<div style="background-color:gray;
4
</div>
</div>
<div>
5
</div>
</div>
<div>
6
</div>
</div>
</body>
</html>

" align="center" >

Puc. 5. HTML-kox, gusa 3amaun 54
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KC-ga3b1ku

3amaua 58. {As3pik L 3aman rpamvarukoil G:
S —bSa|AB|e, A—bAb|b, B — aBal|e.

SABngerca au 936K L U €ro J0NoJHEeHrEe &) PEryJIapHBIM SI3bIKOM;

6) KC-a3bikom?

Samaua 59. dsusorcs au cienyiomnue sa3biku KC-s3pikamu?
1.{z |z € {e,b}*, |x|c = |2|p, Vu,v : & = wo, |u| # 0, |v| # 0, |u|c > |ulp}
2. {a*" | n> 0}

3amaua 60% Ilycte — MA. Ilocrponre MA B, npuHuMaronmii Bce mpe-
dbukcot s3bika L(A), re. s3pik L(B) = {z |3y : ay € L(A)} .

3amava 61. Il s3bika
L={w|w=azc*y;z,y e {a,b}*;|ryla = 2n; n,k >0}

( |xylq — 9uCIO CUMBOJIOB @ B CJIOBE TY)
a) nocrpoiite KC-rpamMarnky G, TOPOXKIAIONLYIO A3BIK L;

6) moctpoiiTe HeEeTEpMUHUPOBaHHBIH MA | 9KBUBAEHTHBIIH 9TOH rpaMMa-
TUKE;

B) IIPOJIEMOHCTPUPYHTE padory mocrpoerroro MA Ha cmose accab (mpo-
aHaJIM3UPYHTE BCe BAPUAHTBHI [IOBEJICHHUS ).

Bagauya 62. 3aganbl a3piku Ly = {a™b"c™ :n > 1,m > 0}, L =
{f*a™b™ : n = 0,m > 0}. dna a3bika Ly U Ly OCTPOUTH OJHO3HAYHYIO

KC-rpammaruky u jmerepmunupoBannbiit MII-aBromar. Pemernne obocho-
BaTh.

DJIeMeHTbl CUHTAKCUYEeCKOI'0 aHAJJIN3a

Samava 63. A3bik L 3aja8 HeomHozHauHo KC-rpaMmMaTuKoOil:
G={{S} {a..", [L]. ()}, {S—al|SS|S[S]|S"|S(5)} S}
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Hanwucare LL(1)-rpamvaruky s s3bika L.

Bagaua 64. Jana rpammvarnka G = { {A,B,C,D,E,S}, {a,b},

{§ > AB, A—a, B—-CD|aE, C — ab, D — bb, E — bba }, S }.
Asngerca au rpammaruka G LR(k)-rpammarukoit? IIpu mosoxuressuom
OTBeTe Ha BONPOC HAWTH MUHUMAJIBHOE Kk ¥ IMOCTPOUTH COOTBETCTBYIO-
it anasqmzarop. IIpogeMorcTprpoBaTh paboTy aHAIN3aTOPA HA MEIOYIKe

aabbb.

3ajiaHue CONEPKUT ABTOPCKUE 339l MeJarormaecKoro KOJJIEKTHBA Ka-
deaper MOY u KJiaccuueckue 3a/1a9u TeOpuu (pOpMaJIbHBIX S3BIKOB.

C MeroamyeckuMu mMarepuagaMu o Kypcam kadeapsl MOY MoxkHO
O3HAKOMUTHCST Ha CTPAHUTIAX:

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