Kypc «/lorostanTeibabIE TIaBbl JUCKPETHOH MaTeMaTHKU 1
KHOEepHeTUK »

1. Obmas wadopmamus (yueOHas Harpy3ka, (hopMbl KOHTPOJIS U JP.)

Kypc siBasiercst 0bst3aTeIbHBIM JIJIsT BeeX OaKaIaBpOB (MHTErPUPOBAHHBIX MATHCTPOB) HAIIPABJIe-
uug 01400 «IIpukiagnas maremaruka n nadopmarukas npoduia « Maremarndeckne MeToIbl oOpa-
O60TKHU WHMOPMAIUA U TPUHATUS PEITCHUIT».

Kypc anraercss B 7 cemecTpe B 00bEMe 2 9acoB JIEKINN U 2 1aCOB CEMUHAPCKIUX 3aHATHN B HEJIEJTIO.
Kypc 3aBepraercs 9k3aMeHOM, Ha KOTOPBIH BBIHOCATCS TEOPETUUECKUE BOIPOCHI, U3JI0KEHHBIE HA
JIEKIUSIX, U 38J1a91, PACCMOTPEHHBbIE HA CeMUHAPaX.

B paznmenax 2-6, 9 npupejena mojapobnas uHOpPMAaIUA O COJEPKAHUKM Kypca U MporpamMMe B
2022-2023 y4. rojy, B pasjenax 7 u 8 — 0 KOHTPOJIE U IIPOBEPOYHBIX padOTax.

B redenme cemectpa 10 Kypcy HpPOBOJSTCS 3 MPOBEpOUYHBbIe paboThl (1o 2 vaca Kaxkias). [lo
pe3y/bTaTaM MPOBEPOYHBIX PADOT C YUETOM MOCEMAEMOCTH CTY/IEHTOB, UX PAOOTHI HA JIEKIUSX U
CEMUHAPAX BBICTABJIAETCSI [IPEJIBAPUTE/IbHASI OIEHKA, KOTOPasi BJIMsIET HA OIEHKY Ha dK3aMeHe (CM.
pazzen 8).

Kypc anrator corpynauku Kadeapbl MaTeMaTudeckKoin Kubepuetuku; jJekTopbl 2022-2023 y4eb-
Horo rojga — npod. CenesneBa Cpernana Hukomaesna (selezn@cs.msu.ru), npod. Jloxkun Cepreit
Anypeesnu (lozhkin@cs.msu.ru), k.¢.-m.H. Caunkuii Urops Biagumuposuu (savvvig@gmail.com).

2. AnHoTtarug

Kypc «/lonosmauTe/ibHbIE TJIABBI JIUCKPETHON MaTeMATHKN U KUOEPHETUKU» ITPOJIOJIKAET KyPChI
«/Ilnckpernast maremaTnka» U «OCHOBBI KMOEPHETHKN» ¥ IMOCBAIIEH PACCMOTPEHHUIO KJIACCHIECKUX
BBIYUCIUTE/ILHBIX MOJIEJIEN B TEOPUH AJITOPUTMOB, CBA3AHHBIX C PACIIO3HABAHUEM MHOYKECTB U BBIYUC-
JienueM (bYHKIIHI, 3JIEMEHTAM TEOPUH CJI0KHOCTH aJTOPUTMOB U TEOPUH JUCKPETHBIX YIIPAB/ISIONTIX
CUCTEM.

B Kypce m3ydaroTcs Mojen KOHEYHBIX aBTOMATOB (paclio3HaBaTeseil u mpeobpasoBaresieii) u
MaruH ThIOpUHTa, paccMaTPUBAECTCA TEXHUKA ITPE0OPA30BAHUN ITUX YCTPONCTB M BBIYUCCHUI HA
9TUX ycrpoiicTBax. Jlig KaxK10ro u3 ycTpoiicTB IPUBOIUTCH SKBUBAJEHTHDIN ajirebpandeckuii hop-
MaJIM3M: ITPABOMHBAPUAHTHBIE OTHOIIEHUsS] SKBUBAJIEHTHOCTU, PEryJIsipHbIE BbIpaXKeHusi, (PyHKIINO-
HaJIbHasgd CHCTEMa C OIePAlUAMU CYIEPIO3UIIMA U BBEJEHUs OOPATHOIN CBA3U HAJ[ ABTOMATHBIMU
dyuxuamu, dopmanusm Kianmnn g Kiracca 9aCcTUIHO-PEKYPCUBHBIX (pyHKIM. g KaxKjoro us
CJIy4aeB JIOKAa3bIBAETCs 9KBUBAJIEHTHOCTD aJIredPanvecKoro M aBTOMATHOIO (MAIIMHHOIO) MOJXO0/I0B
K OIIPEJIe/IEHUIO KJlacca MHOXKeCTB min pyHKIuil. PaccmarpuBarores kKiraccewl ciaoxkuoctu P u NP,
JIOKA3bIBAETCs TIOJMHOMUAJIbHAST PA3PEIIUMOCTh U ycraHapmBaercs: N P-1iojiHoTa psijia 3a/1ad.

Wsnararorcs meToibl cuaTe3a cxeM jiyist byHkimii aaredpst jgoruku (PAJ]) us crernuaabHbIX K1ac-
COB U s He BCIOJTy onpeeeaabix PAJ], ycraHaBIMBaIOTCS HIXKHIE MOITHOCTHBIE OIIEHKN (DYHKITHIA
[Tennona mrsa croxuoctn peanu3anun PAJI u3 stux KiraccoB. M3ydaercst CJI0KHOCTb HEKOTOPBIX
«uuuBuyababixy OAJL. Uccemyercs cBsa3b MeXKJLy CXEMHOW U aJrOPUTMUYECKON CJIOZKHOCTHIO

DOAJL

3. IIporpamma
I. Kouneunrie aBToMaThI

Koneunble aBroMaTh-pacro3naBaTe/ i 1 KOHEYHO-aBTOMAaTHBIE MHOXKECTBA CJIOB, 3aJlaHUE aBTO-
MaTOB JuarpamMmamu Mypa u KaHOHHYeCKUMU ypaBHenuaMmu. [IpaBomHBapuanTHOE OTHOIIEHUE K-
BUBAJICHTHOCTH, €TI0 CBSA3b ¢ KOHETHO-ABTOMATHBIMUA MHOXKECTBAMU. 3aMKHYTOCTH KJIacca KOHEYHO-
aBTOMAaTHBIX MHOYKECTB OTHOCHTEJILHO T€OPETHMKO-MHOXKECTBEHHBIX olleparuii. HenerepmMuampoBan-
HbIEe aBTOMATHI, Mpolieaypa JgerepMunuzanuu. Omeparuu Mpou3BeJeHUs U UTEPAIlUU, 3aMKHYTOCTD



KJIacca KOHEIHO-aBTOMATHBIX MHOXKECTB OTHOCHUTE/IHLHO OIlepallnii MpOou3BeJieHns U urepaiun. Pe-
I'YJIIAPDHBIC BbIpazK€HUA W PEryJIdpHbIC MHOXKECTBa, COBIIQJCHHNE KJIaCCOB DPEryJdpHbIX W KOHEYHO-
ABTOMATHBIX MHOXKECTBA.

HerepmunupoBanubie pyHkiun. Koneunble aBToOMaTHI-IIpeoOpa30BaTe/n, UX 3a/[aHue JTuarpam-
MaMu Mypa n KaHOHUYIECKUMH ypPaBHEHUAMHU. 3AMKHYTOCTH KJIaCCa KOHEUHO-aBTOMATHBIX (OYHKITUI
OTHOCHTE/ILHO OIIEPAIUH CYIEePIO3UIINI. 3aBUCHMOCTD C 3alla3/IbIBAHIEM, Ollepallisd BBeIeHI 00paT-
HOI CBA3HU, 3aMKHYTOCTDb KJIaCCa KOHCYHO-aBTOMATHbIX d)YHKHI/Iﬁ OTHOCHUTEJIbHO OIl€pallyi BBECIACHUA
obparHoit cBsi3u. CxeMbl M3 aBTOMATHBIX 3JIEMEHTOB, PEAN3AId KOHETHO-aBTOMATHBIX (DYHKITHI
cXeMaM$ U3 aBTOMATHBIX 371eMeHTOB. CyIecTBOBaHe KOHEIHBIX MOJHBIX CUCTEM B KJIACCE KOHETHO-
ABTOMATHBIX (PYHKITUI.

II. Mammnaer TeriopuHTa, peKypcUBHBIE (DYHKIMN W KJIACCHI CIIOXKHOCTH

Marmmuabr Teropuara, hyHKINN, BRAUC/INMbBIE Ha MammaaxX Thiopunra. Omepannn KOMIO3UIUT 1
urepanuy HaJi MamuHaMu Tbiopunra. MogemupoBanue mamun Thiopunra. CylecTBoBanue yHUBEP-
caJibHO# Mamuubl ThIOpUHTA.

Onepanun Cynepro3uiny, TPUMATUBHON PEKYPCUN ¥ MUHUMHU3AIMH HAJ YACTUIHBIMU (DYHKIU-
sIMH. 3aMKHYTOCTH KJiacca (DyHKINi, BRITUCIUMBIX HA MaIlWHAX 1bIOPUHIa, OTHOCHUTEIBHO Ollepa-
Uil CyNepHo3uInn, MPUMUTABHON PEKYpPCHU W MUHUMU3AuH. [IpuMuUTHBHO-pEKypCUBHBIE (DYHK-
IUU, TPUMHUTUBHAA PEKYPCUBHOCTH MPOCTEHINNX apudMeTudecKux (yHKINi. JacTUIHO-PEKyPCUB-
Hble (DYHKIINN, TIPUMEPhI HE BCIOLY OIPEIeeHHBIX YaCcTUIHO-PEeKypcuBHBIX (yHKiuit. CoBiajieHnne
KJIacCa 9aCTUIHO-PEKYPCUBHBIX (DYHKIUN ¢ KJIacCOM (DYHKIINI, BBIYUCIUMbBIX Ha MarnuHaxX ThopuH-
ra, Teopema KimmHun.

Knaccer cnoxkunoct P u N P. IlosmmHOMuabHast cBoauMoCThb, [N P-trosinora. [N P-11osiHOTa, 38191
o BermostaEMocTH KH® u 3a 1a4u o Beimoinumoctu 3-KH®. [TonmaoMuaibaas pa3pemmMocThb 33,1491
o BoimosnuMocT 2-KHO®.

ITI. CmoxHOCTH CTPYKTYpHO#T peanm3arnuu pyHKI@ anreOpsl JIOTUKKA U3 HEKOTOPHIX KJIACCOB

Basaua cuHTesa cxeM jia GyHknuii aare6pst jgoruku (PAJI) uz crnenumanbHbix Kiaaccos. Mor-
HOCTHAasI KJiaccuuKalus creruaJbabix KiaaccoB PAJI n HIKHIE MOIIHOCTHBIE OIEHKN CBA3aHHBIX C
aumu byukiuit [lennona. Kpasunapapuantubie kiaaccer QAL

AcuMIITOTHIECKH ONTUMAJIBHBIE METO/bI CHHTE3a CXeM [JIsd (HEHYJIEeBBbIX) KBa3MHHBAPUAHTHBIX
kaccoB. Cunres cxeM st GAJI u3 crenmaaIbHBIX KJIACCOB HA OCHOBE UX <«IIOI'DYKEHUST» B KBA3UMIH-
BapHaHTHBIE KJIACCHI M HA OCHOBE IPHUHIUIA JOoKaJIbHOro KojaupoBanns O.B. Jlymanoga.

Bajaua cuHTE3a CXeM I HeoaHo3HauHo 3aaaHaeix OAJI u, B yacTHOCTH, 71T HE BCIOLY OIIpejie-
séaabix OAJI. AcuMITOTHYECKN ONTUMAJIbHBIE METOIBI CHHTE3a CXEM JJIs He BCIOLY OIIPEIe/IEHHBIX
DAJL

Bagada cuHTE3a CXeM Il «UHInBUIyaJ bHbIXx> DPAJI n mpobiema morydeHnst HUZKHUX OIEHOK
nx ciaokHocTu. Teopema Xpamuenko o ciaoxuoctu peanusarun PAJI B kimacce m-cxem. CxemHast u
aJITOpUTMUYIECKas CJIOKHOCTh dyHKIwmit, runore3a C. B. f6onckoro n Teopema JIxx. CoaBurxka.



4. IIpenBapuTe/bHBII CIMCOK BOIPOCOB K 3K3aMeHYy 10 Kypcy «/lomosauTebHbIe
IJIaBbI JTUCKPETHONW MaTeMATHKU W KuOepHeTHKu» (ocenHuii cemectp 2022-2023 yu.
roga; 411—419 rpymmsi)

I. Kouneunsie aBTOMaTBI

1. Koneunslii aBTOMaT-paclo3HaBaTe/ib, KOHEYHO-aBTOMATHOE MHOXKECTBO. |1, ¢. 27-2§|

2. IlpaBouHBapHaHTHOE OTHOIIEHUE SKBUBAJIEHTHOCTH, CBsI3b C KOHEYHO-ABTOMATHBIMH MHOXKE-
crBamu. [1, c. 29-31|

3. BaMKHyTOCTb KJIaCCa KOHEYHO-aBTOMAaTHbBIX MHO2KECTB OTHOCHUTEJIbHO T€OPETUKO-MHO2KECTBCH-
HBIX omepanmii. [1, c. 32-33|

4. HenerepMuHUpOBaHHBIE ABTOMATHI, MPOTEAypa jgerepmuHusam. |1, c. 34-36]

5. Oneparyu pou3BeieHne U UTepalii. 3aMKHYTOCTh KOHETHO-aBTOMATHBIX MHOXKECTB OTHOCH-
TEeJIHO Ollepalliii mpousBe/ieHus u ureparmn. |1, c. 37-39]

6. Perysisipable BbIpaxkeHust U peryssipabie MHOXKecTBa. [1, c. 40]
7. Teopema Kinnu. [1, c. 40-42]

8. erepmunupoBanubie pyHKIMU. KoHedHbIil aBTOMAT-IpeoOpasoBaTe/ib. Kanonunieckue ypas-
HeHUsI, BEKTOPHAsl U CKaJspHas (GOpMbl KAaHOHWYECKUX ypaBHenwuii. |1, ¢. 44-45|, [2, ¢. 74-77,

88-91]

9. 3aMKHYTOCTB KJIacca KOHETHO-aBTOMATHBIX (DYHKIINI OTHOCUTEIHHO OTEPAINN CYEePIO3UIINN.

[2, c. 92-94], |1, c. 57-59]
10. 3aBucumoctb ¢ 3anasapiBanneM. Onepanus BBeJeHusi 00paTHOi cBsi3u. 2, ¢. 94-96, 98-102]

11. CyHIGCTBOBaHI/Ie KOHEYHbLIX IIOJIHBIX CHUCTEM B KJjlIaCC€ KOHCYHO-aBTOMATHBIX (bYHKHI/Iﬁ [2, C.
105-108], [1, c. 60-61]

II. Mamunastr Triopunara, peKypcuBHbIe (DYHKITUA M KJIACCHI CJI0KHOCTU
12. Mammnbr Teropunra. OyHkiuu, BelaucjnMble Ha MaluHax Twhopunra. |1, ¢. 65-68]
13. Oneparun KOMIO3UIMA U UTeparuu HaJji MamuHamu Teiopurra. |1, ¢. 70-72]
14. Moaemuposanue marmms Treiopunra. |1, c. 74-77]
15. Yuusepcasibhas mammna Teiopunra. |1, ¢. 84-86|
16. Oneparuu cymneprnosuIyu, IPUMUTUBHON peKypcun u MuHuMu3anumu. |1, ¢. 77-79)

17. 3amkHyTOCTH KJIacca (PYHKINN, BRITUCIUMBIX Ha MammnHaxX ThIOPUHTA, OTHOCUTEIHLHO Olepa-
Uil CyHepIIO3UINK, MPUMUTHBHON peKypcun 1 MuanMusamu. |1, c. 80-83]

18. Knacc nmpumuTuBHO-peKypcuBHBIX (pyHKImil. [Ipocreiimme npuMuTUBHO-PEKYPCUBHBIE (DYHK-
mun. 1, c. 102-105]

19. Kiacc gactuano-pekypcuBHbIX dyHKuit. [Ipumepsr yactuano-pekypceuBabix dyHKImii. |1, c.
79, 108-109]

20. Yacruunas peKypCUBHOCTH BbUUCIUMbIX (yuknuii. @opmyna Kiuau. [1, ¢. 114-117]



21.
22.
23.

24.

Kraccer P u N P. Ilpumepst 3aja41 u3 kiaacca NP. [1, ¢. 89-93], [3, c. 46-49]
N P-nionrora. Teopema Kyka. [1, ¢. 95-99], [3, c. 49-54]
N P-nionrora 3agaqan 3-BBIIL. [1, ¢. 99-100], [3, c. 54-56]

[MonmmuoMuasbpHast paspernmmocts 3agaan 2-BbIILL. [1, ¢. 101-102], [4, c. 16-17]

ITI. CioxHOCTH CTPYKTYpHO# peanm3arnuu pyHKIui anreOpsl JIOTUKKA U3 HEKOTOPHIX KJIACCOB

25.

26.

27.

28.

29.

30.

31.

Basada cuaresa cxeM Jyist GYHKIHIT (0IIepaTopoB) U3 CIEIIAIBLHOIO KJIACCa, MOITHOCTHBIE HIUK-
rue ornerky yuxiun [[lenHOHA JIJIg MX CJIOKHOCTH B CJIydae HEBBIPOXKJIEHHOTO (HEHYJICBOIO,
KBa3sMMHBapHaHTHOrO) Kiacca. |8, §1|, [9] (28.XI)

AcMITOTHYECKN HAMIY YNNI METOJ, CUHTE3a CXeM JJId HeHyJIeBbIX KBa3UMHBAPUAHTHDBIX KJIAC-
COB, UX craHgapTHocTh. OO0IIee onucanue MIPUHIMIIA, JTOKAILHOIO KOAUPOBAHKS, €r0 IIPUMEHE-
HIE JIJIsl JIOKA3aTeIbCTBA CTAHJIAPTHOCTH KJIACCa CaMoJBOICTBeHHBIX GyHKuuil. |8, §§3-4], |9]

(28.XT)

Bajlaga cuHTE3a CXeM JIJIsi He BCIOY Opeae eHHbIX pyHKIni. OCcoOEHHOCTH Oy IeHIsT HIK-
Hell MOIIHOCTHOI OIleHKU cooTBeTcTBYMONIE dpyuknun Illennona, dpopMyimpoBKa T€OPEMbI O
eé acummroruaeckoM noseaenud. [8, §6], [9] (5.XII)

AcuMITOTHYECKH HAWTYYIIN METOJ CHHTE3a CXeM Il He BCIOJY OIPEJeICHHBIX (DYHKIMI B
clIydae UX «CHIbHOM» onpenenénnoctd. [8, §7], [9] (5.XI1I)

Teopema XpamdeHKO, HUZKHEUE OIEHKH CJOXKHOCTU JIMHEHHOH (hyHKIuu B Kjacce m-cxeM. |8,

§§9-10], [9] (12.XII)

Mero/1 3ab6uBaONMX KOHCTAHT W IPUMEPHI €r0 IPUMEHEHUsI JIjisd [OJIyYeHUsT HUKHUX OIEHOK
CJIOZKHOCTH HEKOTOPBIX pyHKIui. CII0KHOCTD JIMHEHHON (DYHKIMKA B KJIacce cxeM u3 (pyHKIU-
OHAJIbHBIX 2JjieMenToB. |8, §10], |9, wacrs 11, §§2-3] (12.XII)

CxeMHast 1 aJI'OPUTMHIYECKAs] CI02KHOCTD (DYHKIIHI, IOCTPOEHHE CJI0ZKHO PeaIn3yeMbIX (DyHK-
muit. 'unoresa C. B. fA6onckoro u reopema k. Cosmmxka. |4, c. 42-45], |9] (19.X1I)



5. TumoBble 327291 K 3K3aMeHY

I. Bagaun 0 KOHEYHBIM aBTOMaTaM

1.
2.

[Toctpouts nuarpammy Mypa KOHEYHOrO aBTOMAaTa, PACIIO3HAIONIETO 3aJAHHOE MHOYKECTBO.

MCHOJ’IBSYEI IIpaBOMHBaApPUaHTHOE OTHOIICHUS SKBUBAJICHTHOCTHU, /JOKa3aTb, 9YTO 3a/aHHOE€ MHO-
2KECTBO HE dBJIAETCA KOHCYHO-aBTOMAaTHDBIM.

[TocTpouTth perynaspHoe BbIparkKeHue, olpe/Ie/Isioniee 3a1aHHOe MHOXKECTBO.
[Toctpouts auarpammy Mypa KOHEYHOr0 aBTOMAaTa, PEAJM3yIONEero 3aJaHHy0 (OyHKIIHIO.

HO ILH&FP&NIMG Mypa HOCTpOI/ITb KaHOHNYECKHe ypaBHeHI/IH n CXeMy B CTaH‘I_LapTHOM aBTOMaT-
HOM Oaszuce.

[To cxeme B cTaHIAPTHOM ABTOMATHOM Oa3MCe MOCTPOUTH KAHOHMIECKNE YPABHEHUS U TUATPAM-
My Mypa.

. okazarh mosHOTY (OTHOCHTEIBHO OIEpaIyii CyIepro3uiiun U OOPATHON CBsI3M) 3aJIaHHOIO

MHOKECTBa aBTOMATHBIX (DYHKITHIA.

II. 3amaun nmo mammaam TropuHTa, PeKypPCUBHBIM (DYHKIMSM M KJIaCCAM CJIOXKHOCTH

8.

9.
10.
11.
12.
13.
14.
15.

[Toctpouts Maruny ThOpuHIa, BEIYUCISIONLYIO 38 IaHHYI0 (DYHKIIUIO WA BBITOJHAIONIYIO 3a-
JIaHHOE IIpeoOpa3oBaHue.

JlokazaTh HPUMUATHBHYIO PEKYPCUBHOCTD 3aJIaHHON (PYHKIIUH.

[TpuMeHHUTDH OmEepanuo MUHIMI3AIMN K 3a/IaHHOl (4acTHIHOl) DyHKIUN.

JlokazaTh JacTHYIHYIO PEKYPCUBHOCTD 3aJaHHON (DYHKITUU.

JlokazaTh TPUHAIEKHOCTD K KJIaccy P 3alaHHON0 MHOXKECTBa WJIU 3a/1a9u.

JlokazaTh NpUHAIEXKHOCTD K Kjaaccy N P 3aJlaHHOro MHOXKECTBa WJIN 3a/1a91.

[IposecTn nommHOMuaLHOE cBegenue 3aanHoit KH® k 3-KH®, coxpansioree BBITTOJTHUMOCTD.

[IpuMeHnuTh MTOTMHOMUATBHBIN aJTOPUTM ITPOBEPKU BBITOJTHUMOCTH K 3a1annoit 2-KHO.

ITI. 3amaum Ha ciaoxHOCTh peamm3amuu Gyakuit anredopsr soruku (PAJ)

16.

17.

18.

19.

Boisicauts, sBisiercs jm 3aganubii Kiace OAJI KBazu-nHBapHaHTHBIM KJIACCOM, U, B CJIyUae
KBa3U-MHBAPUAHTHOCTHU TOrO KJacca, HAHTH ero MOITHOCTHBIE MTOCTEI0BATETBHOCTH, & 3aTeM
ACUMITOTHUKY CBA3aHHOi ¢ nuMm dynknun [llennona.

BrisicuuTs, aBisgercs jm 3agannbiii kiaacc PAJL (omepaTopoB) BBIPOXKIEHHBIM, U, B CIydae €ro
HEBBIPO2KJICHHOCTH, IIOJIYYUTHb HHU2KHIOIO MOITHOCTHYIO OIICHKY d)yHKLLI/II/I lennona JJIL CJIOZK-
noctu peannsanun PAJI n3 sToro Kaacca cxemamu n3 GyHKIHOHATILHEIX d1eMenToB (CDD) B
cTaHIapTHOM Dasuce.

[Monyuurh BEepXHIO (aCUMIITOTHYECKH TOYHYO) oneHKy dbyukiuuu [Ilennona st cioxkuocTH
peammszaruun OAJI u3 3a7aHHOTO ClIeNaIbHOTO Kjacca npn ux peanmnsarnumun CPD B cranmapT-
HOM 0a3mce C MCIIOIB30BAHUEM HJIeil JIOKAJbHOI'O KOJMPOBAHUS WM HE BCIOJLY OIPE/IeTEHHBIX

DOAJL

[TostyanTh TpebyemMyto HUKHIOKO OIEHKY CJIOXKHOCTH peajm3anuu 3ajgannoit PAJI B kiacce m-
cxeM i Kjaacce COD.
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11. d6mouckuit C. B. Dnementsr maTemarudeckoit kubepueruku. — M.: Boicmras mkosa, 2007. —

188 c.

12. Anekcees B. B., Boponenko A. A., Jloxkun C.A., Pomanos /1. C., Canoxenko A. A., Ceje3né-

Ba C. H. Bajaun o kypcy «OcHoBbl KnbepHeTnkn» : 2-e u3a. — M.: Usnarenbeknit otaesn haxyib-
tera BMuK MI'V, 2011. — 71 c.
https://mk.cs.msu.ru/images/a/ab/3agauu_no_xypcy_0OcuoBr_xkubepretuxru_2011.pdf


https://mk.cs.msu.ru/images/2/25/%D0%98%D0%B7%D0%B1%D1%80%D0%93%D0%BB%D0%B0%D0%B2%D1%8B%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%9C%D0%B0%D1%82%D0%B5%D0%BC_2015.pdf
https://mk.cs.msu.ru/images/c/c4/KNIGA1.pdf
https://mk.cs.msu.ru/images/e/e8/Sapozhenko_alg.pdf
https://m.cs.msu.ru/s/SzdHtfy8q67277g
https://mk.cs.msu.ru/images/0/0b/Dgcyb-lect-190113.pdf
https://m.cs.msu.ru/s/wAGyHgPabQgZkTJ
https://mk.cs.msu.ru/images/8/8f/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D0%B8_%D0%94%D0%93%D0%9A%D0%A2%D0%A3%D0%A1_2008.pdf
https://mk.cs.msu.ru/images/a/ab/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B8_%D0%BF%D0%BE_%D0%BA%D1%83%D1%80%D1%81%D1%83_%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D0%BA%D0%B8%D0%B1%D0%B5%D1%80%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B8_2011.pdf

6. O KOHTpOJIE ayIUTOPHOI M CAMOCTOSATEIHFHOIT PabOTHI CTYJIE€HTOB

Kypc npejimonaraer caMocTogTe/IbHYI0 PaOOTY CTYJAEHTOB, B 9aCTHOCTH, BBIIIOJTHEHUE JIOMAITHUX
3ajaHuil 1 IpopabOTKy MaTepuaJa, IMPOilJIEeHHOrO JIEKIUAX U CeMUHaPaX.

B Teuenne cemecTpa npoBoAATCsS 3 TPOBEPOUHBIE pabOThI 110 KypCy. DTU PAbOTHI IIPU3BAHBI ITPO-
BEPUTH YMEHUE pelraTh 33/la9d W IMOHUMAaHWe ONpejie/ieHnil n yTBepxKaeHuit kKypca. [Iposepounbie
paboThI TPOBOJIATCSA B PAMKaX CEMUHAPCKUX 3aHATUIA, IO OJIHON padoTe Ha 2 49 10 KaXKJIOMY U3 TPEX
pasiesioB Kypca.

[LraHupyeTcst OCyIEeCTBAAT CUCTEMATHYECKHH (BBIOOPOUHBIN) KOHTPOJIb 38 paboTOH CTYIEHTOR
KaK Ha ceMUHapax, TaK M Ha JIEKITASTX.

7. O mpoBeJeHNH 3K3aMeHa

[To pesyibTaTaM HPOBEPOYHBIX C YYETOM IIOCEHIAEMOCTH U PabOTHI HA JICKIMAX U CeMHUHAPaX, a
TaKzKe CaMOCTOATEJLHON paboThl KazKJIOMy CTYICHTY BBICTABJIACTCS IPEIBAPUTEIbLHAS OICHKA.

CTyIeHTHsI ¢ IpeaBapUTEeILHO OLEHKOM «5», a TaKzKe ¢ IPEIBAPUTEILHBIMU OICHKAMU «4» 1 «3»,
He IPeTEeHAYIOIe Ha UX IIOBLIIIEHNE, CIAa0T 9K3aMeH B yIIPOMEHHON dhopMme.

CTyIeHThl ¢ IpeIBapUTEILHBIMIA OLECHKAMU «4» U «3», IpeTeH IyIolue Ha UX IOBBLIICHNE, ClIa-
0T 9K3aMeH yCcTHO (1oJiydator Oujer, B KOTOPOM 2 TeOpeTHYeCKHX BOIpoca u 1 3a1ada u3 Tpex
PasIMYHBIX PA3/eIoB Kypca).

CTymeHThI ¢ IpeIBapUTEILHON OEHKON «2» CIAIOT 3K3aMeH B BUJIE IMCHMEHHON paboThl. 3a,1aHust
BKJIIOYAIOT U TEOPETUYIECKUE BOIPOCHI, ¥ 3aIa4H.

Mroropas sK3aMeHAIMOHHAS OLEHKA He MOYKET OTJIMIAThLCS OT IPeIBAPUTEILHOM OIeHKHU OOJIbIIe,
geM Ha 1 OaJu.



8. Ilmanbl ceMuHApPCKUX 3aHATHIA Ha oceHAmMit cemecTp 2022-2023 y4. roma
Cemunap 1.

MHO}KGCTB&, ,ZLOHyCKaeMbIe KOHEYHbIMU aBTOMaTaMN. HpaBOI/IHBapI/IaHTHaﬂ 9KBUBAJIEHTHOCTD. Te—
opernueckuii Marepuad |1, c. 27-31].

B kuacce.

Bagaqan 3 npuiaoxenus 1: 1 (1, 2,4, 6,9),2 (1, 3,4),3 (1, 3,5),4,5 (1, 3).
Ha pom.

Bagaun w3 npunoxkenus 1: 1 (3,5, 7, 10), 2 (2, 5), 3 (4, 6), 5 (2, 4).

Cemunap 2.

TeopeTnko-MHOXKECTBEHHBIE OITEPAITIH HaJ KOHEYHO-aBTOMATHBIMI MHOXKecTBaMu. Hemerepmuram-
poBanHble aBToMaThl. Onepaluu npousBe/ieHus 1 urepaiuu. Teopernueckuit marepuad [1, ¢. 32-39|.

B kuiacce.

Bagaqan w3 npuiaoxkenus 1: 8, 10 (1), 11 (1), 12 (1, 3), 23 (1), 24 (1), 13, 14.
Ha mom.

Bagaqan u3 npuiaoxkenns 1: 9, 10 (2), 11 (2), 12 (2), 23 (2), 24 (2), 15.

Cemunap 3.

Perysisipabie BoipazkeHust u peryJisipablie MHO2KecTBa. Teopema Kimnu. Teopernyeckuit maTepuast
[1, c. 40-42].

B xmacce.
Bagaun w3 npuinoxkenus 1: 16 (1, 3, 5), 17 (1), 18, 20, 22.

Ha gom.
Bagaqan u3 npuiaoxenus 1: 16 (2, 4, 6), 17 (2), 19, 21.

Cemunap 4.

HerepmunupoBannbie pyukimu. [loctpoenne quarpamm Mypa n kanornundeckux ypasaenunii. Ote-
paruu cynepro3uiuu 1 oopatnoit cea3u. [locrpoenne cxem n3 aBTOMATHBIX 3JieMeHTOB. [loHoTa cu-
CTeM OI'PDAHMYEHHO-/IETePMUHUPOBAHHBIX (yHKIUI. Teoperudeckuii MaTepras U IPUMEpPbI PEIEHUs
3aJ1a9 UMEIOTCs B 3a/[a9HUKE.

B xumacce.
Us [5, rraBa IV]: 1.1 (1, 8), 1.2 (1), 2.1 (1, 16), 2.8 (6; He cTtpouTsh muarpammy Mypa), 2.9 (4; ne
crpouth quarpammy Mypa), 2.13 (4), 2.14 (1), 2.17 (1, 4).
B ycmosun 2.17 (4) ommbka. [Ipasunbustit Buj dyHKImii:
froy(t) ==(@), t 21
y(t) = a1 (t) - xo(t) V as(t) - gt = 1),
far qa(t) = aa(t) - ws(t),

Bagaun 2.1, 2.13 u 2.14 mOBTOPSIOT 331291, KOTOPhIE PEIIajnuch Ha ceMuHapax B Kypce «/luc-
KpeTHas MaTeMaThKay Ha MEPBOM KYypCe.



Ha nom.

Us |5, rnasa IV]: 1.1 (4, 6), 1.2 (2), 2.1 (3, 7), 2.8 (5; He crpouts muarpammy Mypa), 2.9 (5; He
crpouth juarpammy Mypa), 2.13 (6), 2.14 (2), 2.17 (2, 5).

B ycioBun 2.17 (5) ommbka. [IpaBububiit Buj dyHKImit:

fioy(t) =z1(0) - Ta(t) VT (L) - T3(0) V T2() - T5(1), ¢ 21,

y(t) = q(t = 1),
fai a(t) = z1(t) © m2(2),
q(0) =0.
Cemunap 5.

ITpoBepouynas pabora Mo KOHEYHBIM ABTOMATAM.

Cemunap 6.

Mamunst Teopunara. @yHKINN, BIYACIUMbBIE HA MaIuHaxX T hiopuara. TeopeTmiaecknit MmaTepuaJt
U IpUMEPhI pelIeHns 3a/1ad UMEIOTCA B 3aadHUKe.

B knacce.

Us [5, rmaBa V|: 1.8 (1, 3), 1.4 (2); 1.14 (1, 2, 3, 4, 9, 10), 1.15 (2, 7).
Ha gom.

Us [5, rmaBa V|: 1.8 (2, 6), 1.4 (4), 1.14 (5, 6, 7, 12), 1.15 (4, 6).

Cemunap 7.

[IpumurusHO-pekypcuBHble dyHKIMU. TeopeTnueckuit Marepuas W HPUMEPHI DEIeHns 3a/1ad
nmerorcs B 3amadnnke. Cm. Takxke [1, c. 78|.

B kaacce.

Us |5, rmasa V|: 2.1 (9, 10, 12), 2.2 (1, 3); upuMeHUTb ONEpAIUIO TPUMUTUBHON PEKYPCHH K
gacTuaHbIM QyHKIWAM g(z) = 2x u h(z,y,z) = z — 2; 2.3 (9, 10, 5), 2.4 (1, 2, 5, 76).

Ha nom.
s [5, rnasa V]: 2.1 (2, 4), 2.4 (3, Ta), 2.3 (7, 8, 9).

Cemunap 8.

Oneparnun OrpaHUYEHHOIO CYMMUPOBaHUsSI M MYyJIbTHILIUIMpOoBaHus. Omepariust MUHUMI3AIIAN.
Teopernueckuii MaTepuas U IPUMePHI PellleHnst 33/1a9 UMeloTcs B 3a1adnrke. CM. takxke [1, c. 102—

107].
B ku1acce.

Ucnonmssys omeparum [, , w Y, . J0Ka3aTh NPUMATHBHYIO PeKypcHBHOCTH dymKmuit [z/y],
vz, [log, x|, «aucyio nenureneit x», «IUCIO PENIEHUI OJIMHOMUAILHOIO YPABHEHUSA B 3a/IaHHOM
IPOMEZKYTKE».

Us [5, rmasa V|: 2.5 (1, 2, 3, 7, 11), 2.7 (2, 6).



Ha nom.

Ucnonmsyst oneparymn [ [, ), 10Ka3aTh NIPUMATHBHYIO peKypcuBHOCTD byrKImit p(z), fi(z),

fo(x), Tae

1<z

1, x — mpoctoe duco.

p(x) = {0, MHAYeE.

fi(z) — xommuecrBo umcen Buma yY Ha orpeske [0,z]. fo(r) — wommuecTBo uncesn Buga 2Y - 3° Ha
orpeske [0, x].
U3z |5, rmasa V|: 2.5 (4, 10, 13), 2.7 (3, 5).

Cemunap 9.

HacTuaHo-pekypcuBHble DyHKIpU. Teoperndecknii MaTeprasl U MPUMEPbl DEIeHUs 3819 UMe-
forcs B 3asadnnke. Cum. Takxke |1, ¢. 108-113].

B ku1acce.

U3 |5, rmasa V]: 2.8 (1, 2, 5).
Bamaun n3 npuioxenud 2: 2, 3, 5, 7, 8, 10.

Ha gom.
Us [5, rmaBa V|: 2.8 (3).
Bagaun w3 npunoxkenus 2: 1, 4, 6, 9, 11.

Cemunap 10.

Kuaccer croxknocru. Teopernaecknit marepuadn |1, ¢. 89-102], [3, c. 46-56], [4, c. 16-17].
B knacce.

Bagaun w3 npunoxkenus 3: 1 (1, 3,5, 7), 2 (1, 3), 3 (2, 3),4 (1, 3),5 (1, 3), 6 (2, 4).
Ha gom.

Bagaqan u3 npuiaoxkenus 3: 1 (2, 4, 6, 8), 2 (2,4),3 (1,4),4(2,4),5(2,4),6 (1, 3).

Cemvunap 11.

ITpoBepouynas paboTa 1Mo BEIYUCIMMBIM (DYHKIUSM.

Cemvunap 12.

[MocranoBka 3amaun cunTesa cxem st PAJI (omeparopoB) U3 cHenuaIbHBIX KJIACCOB, MOIIHOCT-
HbIE XapaKTEPUCTUKU ITUX KJIACCOB U COOTBETCTBYIONINE HUKHUE onlenKn pyuknmit [Hlennona s nx
cnoxkuoctu. VlHBapnanTHBIE 1 KBa3unHBapuanTHbie Kiaacchl PAJI, ocobeHHOCTH TTOBEIEHNST UX MOIII-
HOCTHBIX TIOCJIE/IOBATE/ILHOCTEH. ACHUMIITOTUYECKH ONTUMAJIbHBIE METO/bI CHHTE3a CXEM JIJI HEBbI-
POZKJIEHHBIX KBa3UUHBAPUAHTHBIX KJaccoB. Teopernueckuii marepuast (8, §§1-3, 11|, [6, coaiiubr sex-
nuit K Borpocam 25—26].

B kaacce.

1. Boigcauts, kakue u3 cieyonmx kiaaccos GAJI (onepaTopoB) siBJISIFOTCS HEBBIPOXKIEHHBIMU,
¥ oIy 9uTh HizkHue MorHocTHble orenku (HMO) dyukiumit [IlenHona J71s1 CJI0KHOCTH peaiu-
samun PAJI u3z mannbix kiaacco COD B cranmapTHOM Oasuce:

1) @ — knacc PAJI, pasubix 1 npu 1 = 0;
2) @ — xiacc DAJI, cummerpuanbix mo BIT zq, 9, 3;

3) @ — wmacc PAJI, monoronnsix o BIT xq, o;
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@ — xmacc PAJI, paBubix 0 Ha HAOOpax ¢ YETHBIM YUCJIOM 1;

Q — xnacc mneitnbixt OAJT;

)
)
6) @ — xitacc camozsoiicreennbix! DAJL;
) Q — kyacc cummerpudecknx OAJT;
)

() — kitacc onepaTopoB Buja ' = (f1, fa, f3) Taxkux, aro fi-f; = 0mpui # ju fLV oV fs =
=1.

2. Boeigenurs cpean kiaaccop @AJI u3 3aja4un 1 KBa3sumHBApUAHTHBIE W WHBAPUAHTHBIE KJIACCHI,
JJTsT KOTOPBIX HAWTH TPeIesibl COOTBETCTBYIONIUX UM MOIITHOCTHBIX TIOCJIEI0BATEILHOCTEN.

3. Haiitu acumnrorudeckoe rosejsieane pyukmuu [Hlennona g KjaaccoB u3 myHKTOB 1-4, 8 3a-
Jaan 2.

Ha nom.

1. UccmenoBaTh Ha HEBBLIPOXKICHHOCTD U, B CJIyYae HEBLIPOXKICHHOCTH, YCTAHOBUTD ACHMIITOTHKY
HMO ¢ynxmuu [ennona LE(Q(n)) mia cnoxuoctu peanusanun OAJI (onepatopos) ot BII
T1,...,T, U3 KiIacca @, Tje:

1) @ — knacc DAJI, paBubix 1 npu x1 = x9 = 1;
2) @ — xiacc DAJI, MOHOTOHHBIX 110 1 ¥ AHTUMOHOTOHHBIX TI0 T3]

3) @ — xmacc PAJI, y koropeix sobas noadyukiws ot BII 21, xo npuHAIIEKAT MHOKECTBY
{jla 527 X1, T2, I1 V Xo, Ty ~~ xQ}y

4) @ — knacc DAJI, cummverpudnbIx Mo ceouM n,n = 1,2, ... cymecrBernbiM BII ¢ pabounmu
qucsiamu Busia a,a +4,a+ 8, ... a+ 4k, vne a € {0,1,2,3} u k = |(n —a)/4];

2. Beimenurs cpean kiaaccop GAJI u3 3a7aun 1 KBa3sumHBApUAHTHBIE W WHBAPUAHTHBIE KJIACCHI,
JJTsT KOTOPBIX HAWTH TTPEIEIbl COOTBETCTBYIONINX UM MOIITHOCTHBIX IIOC/IEI0BATEILHOCTEN.

3. Haittn acumnrorndeckoe nosejienne dbyakimii [llernona n3 mynkros 1-4 3amaqun 2.

MeTO,D;I/I‘IeCKI/Ie YKa3aHu4.

Bamaua 1 peraercs Ha OCHOBe MOJCYeTa MOIIHOCTH MHOXKecTBa (Q(n),n = 1,2,..., nig pac-
CMaTPUBAEMOro Kjacca (), a TakxKe OIpeJlesieHnsi HeBbIpOXK IieHHoro kiacca. Kiace @AJI (onepa-
TOPOB), TO ecThb mnocyenoBaresbaocTb Q(1), Q(2),...,Q(n),..., tae Q(n) — HEKOTOPOE MHOXKECTBO
cucrem 3 m = m(n) ®AJI or BIl zy,...,x,, cauraercs HEBBIPOKJIEHHBIM, eciau n + m(n) =
o(log |Q(n)]/loglog |Q(n)]).

Bamaua 2 pemaercs Ha OCHOBE IOHATHI KBa3MMHBAPUAHTHOIO ¥ MHBAPHAHTHOIO KjaccoB. Kiacc
QAT Q =Q(1)UQR(2)U...UQ(n)U..., HA3BIBAETCS KGA3UUHBAPUAHIMHIM, €CJIU I HEKOTOPOTO
ny 1 J060ro n, n > ng, MaozkecrBo GAJI, nmoaygaromuxes nz PAJI mHO)KecTBa (1) TOICTAHOBKOM
korucranT 0 u 1 Bmecro BII x,, comepxurca B Q(n — 1). Tlpu sToM ero MomHOCTHas TOCII€I0BA-
TesbHOCTE 0¢g(n) = log |Q(n)|/2" MoHOTOHHO HE BO3pACTAET, €CIIU N > Mg, U CTPEMUTCS K IIPEIEILY
og = lim,_,0g(n), 0 <og < 1.

AmnajiorudHo onpejiessieTcst KBasuMHBAPUAHTHBIN Kjtace oreparopo @ = Q(0)U...UQ(n)U. ..,
rie Q(n) C P () (n), mpuaém m(n) = m = const, Jyist KOTOPOI'O COOTBETCTBYIOINIAS TTOCIIE0BATE b
HOCTb 0¢(n) MOHOTOHHO He BO3pacTasl CTPEMUTCS K 1pefery og, rae 0 < og < m.

Kiace @AJI () Ha3bIBaeTCS UHBAPUAHMMHBIM, €CTH OH 3aMKHYT OTHOCHTEJIbHO oreparuii: 1) mo-
baienne u uzbstre dukTuBHbX BIT ®AJI; 2) nepenmvenosanne BII 6e3 oroxpecTsienus; 3) moj-
CTaHOBKa KOHCTaHT BMecTo BII.

I'Kiace paccMaTpuBaJics Ha JICKIUIX.
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3ajava 3 u3 crucka Kak KJIACCHBIX, TAK U JIOMAIIHUX 33/1a9 PEIIAeTCs ¢ MOMOIIBIO YTBEPKIEHUS
26.1 mpo KBasMMHBApPUAHTHbLIE Kjacchl. [Ipu aToM Jj1s perienns KJiaccHoi 3ayadu N4 j10CcTaTOqIHO
«1orpysutb» Kiace Q(n) B muBapuanTHbli Kiace Q(n), cocrosumuii us DAL f(zy, ..., x,) € Q(n)
suga [ = g(x1,...,2,) (1@ ... Dz, Do), tae g € Po(n), o € B.

s pemennst KyiaccHoi 3aa9u Ne§ 10CTATOIHO «PaCIpOCTPpaHUTh» yTBep:Kienne 26.1 Ha KBa-
SUMHBAPUAHTHBIE KJIACCHI OIEPATOPOB, coctosiimue n3 Habopos PAJI dpurcupoBaHHON JIUHBL M =
m(n) = 3.

Cemvunap 13.

Cunres COD g OAJI u3 crenuajbHbIX KJIACCOB Ha OCHOBE WJIEil IPUHIKIIA JIOKATLHOTO KO/IH-
pOBaHUsI, yCTAHOBJICHUE aCUMITOTUKN cooTBeTCTBYIOMMX byukmuit [[lerrona. Clro2KHOCTH HE BCIOY
onpeaeHHbIX (DYHKINM, UX UCIOAb30BaHue npu cuarese cxeM 11 OAJI us crernua bHBIX KIaCCOB.
Teopernueckuit marepuas 8, §§4-8|, |6, caaiinb Jgeknuit K Borpocam 27-28|.

B kaacce.

1. Veranosuth acumnroTuydeckoe nosesenne dbynxmun lennona LE(Q(n)) axs cioxnocTn pea-
mmzaruu PAJL or BIT x4, ..., z, u3 xiacca Q, riae Q(n) — knace rex PAJI uz Py(n), koropbie
Ha JII00OI ITape MPOTUBOIOJI0KHBIX HADOPOB, 38 NCKII0YEHNEM, BO3MOXKHO, OJTHOM TaKoil ITaphl,
IPUHUMAIOT OJMHAKOBDLIC 3HAYCHMS.

2. Haiitu cioxmocts e Beioy onpenenémmoii ®AJL f, f € Py(3), ans xotopoit a; = (0001 1222).

3. Haiitn acummroruxy dbyukiuu [lennona LY (Q(n)) mua cioxknocru peanusanuu OAJL or BIT
T1,...,T, U3 KIacca Q(n), Briaodaorero B cebs Bce Te PAJL, KoTopble 0OpaIamTcs B HOJb
Ha Habopax Kyba B", MMeoIux He MeHbIe 1/2 eJMHHUII.

Ha gom.

1. YeranosuTh acumnToTHIecKoe Tosejenne dynkimu Hlennona LC(Q(n)) mis cioxuocTH pe-
ammzarun PAJI (omeparopos) or BII zy,...,x, u3 kiracca @, rae () — KJacc OmepaTopoB

F = (f1, f2) Taknx, uro folaq,...,an) = fi(B1, ..., By), Tae HabOp 3 nMeeT HOMep Ha eUHHITY
6oJibIne, TeM HabOp &, ecan & # (1,...,1), u F(&) = (0,0) B mpOoTUBHOM CJIydae.

2. Haiitu cioxmocts e Beioy onpenenémmoii ®AJL f, f € Py(3), ans xotopoit ay = (0111 2221).

3. Haiitn acumnroruxy dbyukiuu lennona LY (Q(n)) mna cioxnocru peanusauu OAJI or BII
xy,...,T, U3 Kaacca Q(n), Briodatomniero B cebs Bce Te PAJI, KoTopbie 00paIaOTCcst B HOJIb
Ha Habopax Kyba B", nMmeronux He pasroe i, 1 < ¢ < n — 2 YUC/I0 ¢IMHUIL.

Metonudeckue yKa3aHus.

s perenust KiaccHoil (momarreit) 3amaan Nel 10CTATOMHO BCIOB30BATHCS MPHHITAIIOM JIO-
KaJbHOIO KOJIMPOBAHUST aHAJIOTMYIHO TOMY, KaK 3TO JIeJIAJIOCTh B YTBEPXKJIEHUAX Borpoca 26, CBs-
3aHHBIX C KOJAMpOBaHWEM i omeparopa F € (Q(n) Bcex ero «OCTATOYHBIX» OIEPATOPOB BHJA
Fo(a") = F(o',2"), tne @’ = (21,...,2), 2" = (Tg41,...,2,) u 0’ € B? aBomdnbiMu Habopamn
HOJIXO/ISAIIEH JTHHBL. [Ipr 9TOM OCHOBHYIO 1O CJIOXKHOCTH YaCTh UCKOMOMW CXEMbI OYJIET COCTABJIATH
cxeMa, peasim3ylolasi orneparop, KoTopsiii mo wabopy o’ BII 2/ Beriaér kox (B momarnmeii 3ajaqe
Ned B 3TOM KOJZIEe JTOJI7KeH OBITh YATEH OJIUH «JIOIOJHUTEIbHBINY pa3psia crosbma sHadennit GAJI f1,
MO3BOJISIONINIT TIEPEfTH K «cJieytormemy» Habopy 3uadenuii BI1 2”) cooTBercTByIOIIEro 0CTATOTHOrO
onieparopa F,/(z"). BeomorareibHbIi oniepaTop JAeKoMpOBaHusi, KOTOPBIA 110 Habopy ¢ 3HaveHuit
BII " u komy oneparopa F,:(x") Boraucysier F'(o', ¢”), npu moaxossiiem BoIOope apamMeTpoB Gyier
HUMETDH CYIIECTBEHHO MEHBIIYIO CJIOKHOCTD.

Ilpu pemennn Kiaccuoit (momamrmeit) 3agadn N2 HeoOXOAMMO cHadaIa yOEAUTHCS B TOM, UTO
nro6oe noonpesenenne g GAJI f cymecrBenno 3asucut ot k, rie k = 3 (coorsercrsento k = 2) BII,
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T.e. LY(g) > k — 1. Ilocse 9TOr0 J0CTATOMHO B3ATh B KadecTse goonpenenennsa ¢ PAJI f us xacc-
Hoii (momarreit) 3amaan QAJL, croabern 3uadenus: koropoit umeer Bu (0001 1111) (coorBeTcTBEHHO
(01110111)) u peanuzoBarh eé dopmyI0it 1 V Taxz (COOTBETCTBEHHO T V X3) CIOKHOCTH k.

B kutacchoii (omamineit) 3a1a4e Ne3 HuzKHIE MOIIHOCTHBIE ACUMIITOTHYECKHIE OlleHKH Bujia 2"~ 1 /n
(coorsercrrento ¢! /log ¢! ) dynkmum [lennona LY(Q(n)) ycranaBamBaioTes ¢ MOMOMIBIO yTBEPIKIe-
aust 25.1. JIjis 1mo/iydeHnsi COOTBETCTBYIONIUX BEPXHUX OleHOK npousBosibHag PAJL g, g € Q(n),
npeacrasisgerca B suge g = f - h, rue f € ]52(77,) ¢ obnacteio onpenenenus A, A C B™, kKoropas
COCTOUT M3 «HUKHEI» MOJOBUHBI CJIOEB KyDa B CiIydae KJIACCHOM 3a/a4du U i-I'0 CJI0sg Kyba B ciydae
Jnomarnueit 3a7a4n, a h — xapakrtepuctudeckas OAJI maoxkectBa A. Ilocste sToro @AJI f peanusy-
ercs Kak He Beiofy onpejenénanas OAJI mo yreepxaenuio’ 27.2, a ®AJI h — Kak cuMMeTpHyYecKast
OAJI, nmerormast TUHEHHYIO CJIOKHOCTD.

Cemunap 14.

Teopema XpalraeHKO 1 €€ IpuMeHeHne 115 oIy IeHnsT HIKHIX o1ieHOK cioxkuoctu GAJI B kitacce
m-cxeM. Teopernueckuii marepuar |8, §§9-10|, [6, caitapl gekmuit kK Borpocam 29-30).

Metoy1, 3a6UBaIOMUX KOHCTAHT W IPUMEPbI €ro MPUMEHEHUs JIJIsi [OJIy9YeHUs] HUXKHUX OINEHOK
cioxuocru PAJL B kiacce CDD. Teopernueckuit marepuas |9, §§2-3|

B kuacce.

1. Jokazars, uro 12 < L™(s%) < 16, tae s, — cummerpudeckas @AJT or n BII, «paboune» uucia
KOTOpOIt cocrasaoT MHOkecTBo [, I C [0, n.

2. lokazath, uto L™((21 ® ... D xp)(0h1 © ... D xy,)) = n?/2.

3. Haiitu cioxnoers LC(g), rae g(z1, ..., 27) = (T1aa V 21(23 V 24)) A (25 V 26 V 7).

4. Joxazatrb, 910 L1y (1, o, Tn; Yy -y Yo 1) V ln(T1, ooy s Yoy oo Y q) ~ 3+ 2™
Ha nom.

1. Jokazars, 1to 63 < L”(8§2’4’6}) < 80.

2. lokazath, uto L™((21® ... ®xp)(0p1 D .. D x) (251 D ... D)) 20?3, mme 1 < k < s < n.

3. Haiitu cioxnocers LO(g), rae g(z1, ..., 26) = (11 V 2223) © (242576).

4. oxazatb, 90 LE(f, (2], 200y oy Yo ) V i (T 2yl ) ~ 4 2M,
Meroamyeckue yka3zaHusd.

Kak kiraccHast, Tak 1 JIOMAIIHss 3a/1a41 1, 2 PeraroTcs ¢ IOMOIIBIO TeOpeMbl X parrdeHKo (yTBep-
xKaenue 29.1) npu noaxosmem noabope muoxkects N u N KOTOpBI MAKCUMU3ZUPYET OIEHKY CIIOK-
noctu. Tak, B Knaccuoii sagade Nel N7 = By u N = B} U B3, B kiaccnoit 3agaue N2 — N’ = Ny,
a N cocrout u3 Beex coceanux ¢ N/ nabopos u T.11.

Tpebyemble BepxXHEE OINEHKH MOJIYYAIOTCs MPSIMBIM TTOCTPOEHUEM MCKOMBIX TT-CXEM I COOTBET-
CTBYIOIIIUX UM CbOpMy.H C IOAHATBIMI OTPUIAHUAMM:

53 = (21 D 12) (3 B 4) V 2122T3T4 V Ty Tal 4,

s§2’476} = ®...® 1’8)5;078}(%1’ Ly ).

Kak kmaccHast, Tax u JOMAIIHSASA 3a0a9d 3, 4 PENIaloTcst ¢ IIOMOIIBI0 METOAa 3a0MBAIOIINX KOH-
CTaHT C UCIOJIB30BAHMEM U3BECTHBLIX OICHOK CJIOXKHOCTH JuHeiHbix OAJI.

'B stom yrBepsenuun Ps(n,t) — mHONKecTBO Beex He Berogy onpeensunabx O®AJT or BIL x4, ..., 2, uMeronux
006J1aCTh OTpeeIEHHOCTH U3 t HabopoB Kyba B".
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IIpunoxenne 1: 3ama9m K ceMmHApaM 0 aBTOMAaTaM-paclo3HABATEITMHI

1. Tlocrpouts muarpammy Mypa mis aBromara B ajdasure {1,0}, KOTOpBI JOMyCKAeT CIe/yIO-
11ee MHOYKECTBO:

1) (a) Muoxkecrso {0,1,A}; (b) Muoxkectso {0,1}*\ {0,1,A};

N}

Bee CJI0OBa, KOTOPbIE€ HAYUMHAIOTCA CJIOBOM 01,

w

Bce cioBa, koTopbie okanduBaiorcs cjaoBom 101;

=~

Bce cnosa gaunber 3 u ciaoso 0;

S Ot

Bce cnoBa, koTopsle cogepkar ciioso 001;

\]

Bce cioBa, koTopble coctasjienbl u3 «bsiokos» 011 m 101;

oo

Bce ciioBa, umeronue HEYETHYIO JIJTMHY, W CJIOBO 11;

<

)

)

)

)

) Bee cioBa jnnbt 3, kpome ciosa 110;

)

)

)

) Bee ciioBa, KoTOpbIe HMEIOT BXOXKIEHUsT XOTs Obl ofaoro u3 ciaos 000 u 111;
)

10

Bcee CJIOBa, Y KOTOPLIX 3a KazK/JIbIM CHUMBOJIOM 1 cjIeAyoT KaKk MUHUMYM JABa CHUMBOJIa 0.
2. ,ZLOKBB&TB KOHEYHYIO aBTOMATHOCTD CJICAYIONINX MHOXKECTB!:

1) JlroGoe koneunoe muoxkecrso X B andasure A = {ai, ..., a,} u Maoxecrso A*\ X;
2) MmuoxectBo Beex cioB Buga af (1 <i<m,n=1,2,...) B andasure {aj,...,an};

3) MuoxkectBo Beex ciioB B andasure {0, 1}, KOTOpble UMEIOT YETHYIO JJINHY, HATHHAIOTCS
cnMBOJIOM () 1 OKAHYMBAIOTCA CUMBOJIOM 1;

4) MuoxectBo Beex cyioB B asidasute {0, 1}, KoTOpbIe cojiep:KaT HellepeKPhIBAIOIIHECsT BXOXK-
nenns cjaos 001 u 011;

5) Muoxkecrsa Buga 0"110"21...10"  tme nq,...,n; = 1

(a) Ilpu kaxxaom dbukcuposanaom k; (b) [Ipu npoussosbroM k.
6) MuoxectBa cioB Buga (10™11)"0(10™21)"20. .. (10™+1)™,

oae mq,...,Mg = 2, N, ...,N = 1 1 aucjio k GUKCHpoBaHo.

3. Ompenennrs Ha MuOKecTBe {0, 1}* paBoMHBapHMaHTHOE OTHOINEHUE SKBUBAJIEHTHOCTH KOHEY-
HOT'O MHJIEKCA, JIJIsI KOTOPOI'O CJIEIYIONIE MHOYKECTBA OY/IyT IIPEJICTABUMBI B BHJIE 00bEIMHEHUS
HEKOTOPOI'0 YMCJIa KJIaCCOB YKBUBAJEHTHOCTH:

1) {Ak;

2) {0};

3) {A,0,1};

4) MuozkecTBo Beex ciiob Buja 057, rae n > 1;

5) MuoxkectBo Beex cioB Buja 0™1, riae n > 0;

6) MHOXKeCTBO BCeX CJIOB YETHOI JIMHBI (BKJIIOUAs IyCTOE CJI0BO) BMecTe co cyioBamu 1 u 111,

4. Hyst moboro n > 2 onpenennTsb Ha MHOXKecTBe {0, 1}* mpaBomHBapHaHTHOE OTHOIICHIE SKBH-
BAJIEHTHOCTH WHJIEKCA N.

5. HOHBByHCb IIpaBOMHBApPUaHTHBIM OTHOIIECHUEM 3KBUBAJICHTHOCTU A0Ka3aTb, 9YTO CJICAYIOIIHUC
MHO>KECTBa HE ABJIAIOTCA KOHCYHO-aBTOMaTHBIMM:

1) {0"12":n=1,2,...};
2) {0"10":n=1,2,...};
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3) MHO)KeCTBO BCeX CHMMETPHYHBIX ¢JIoB B ajidasure {0, 1};
4) {0":n=1,2,...};
5) {0"1™0":n=1,2,...}.

6. CymiecTByer jiu OECKOHETHOE KOHETHO-aBTOMATHOE MHOXKECTBO X TaKoe, UTO
MHOXKeCTBO {aa: @ € X } KOHEYHO-aBTOMATHO?!

7. (*) Ilo amajornu ¢ NpaBOMHBAPHAHTHBIM OTHOIIEHUEM SKBUBAJEHTHOCTH ONPEIETUM Ha MHO-
»KecTBe A* JIeBOMHBapUAHTHOE OTHOIIEHNE SKBUBAJIEHTHOCTU: €CJIA G ~ b U € — IPOU3BOJILHOE
cs10BO u3 A*, To ¢a ~ cb.

Byzer jin 11st JIeBOMHBAPUAHTHOIO OTHOIIEHUSI SKBUBAJIEHTHOCTH CIPABEINB AHAJIO TEOPEMbI
(13 JIeKIWit) O TMPeJICTABIEHUH TPOM3BOJBLHOIO KOHETHO-aBTOMATHOTO MHOYKECTBA B BHJIE 00b-
eJMHEHIS HEKOTOPOro KOJIMYIECTBA, KJIACCOB JIEBOMHBAPUAHTHOIO OTHOIIECHUSI SKBUBAJICHTHOCTH
KOHEYHOI'O MHIICKCA !

8. BeecTu omneparuto mpsMoro npousBegenns aBroMaroB. C UCIOIb30BAHUEM STOH Olepalnn J0-
Ka3aTh 3aMKHYTOCTh KJIaCcCa KOHEYHO-aBTOMATHBIX MHOYKECTB OTHOCUTEIHLHO OTlepaluii 0obe -
HEHUS U IepeceveHus.

9. BruIsiCHUTDL, COXPaHAIOT JIM omepamrun U, M, -, * KJIACC BCEX MHOXKECTB, KOTOPLIE HE ABJISIOTCS
KOHEYIHO-aBTOMATHBIMU !

10. Kakue MHOXKeCTBa JIOIMYCKAIOT CJIEIYOIIHIEe HEeJIeTePMIUHUPOBAHHBIE ABTOMATHI (IIPEIBAPUTE/Ib-
HO MOCTPOUTH Jist HUX JuarpaMmbl Mypa):

1)

Q= {a1, 92 ¢},

f(07QI) = {92}7 f(laﬁh) = {917612}7
f0,q2) ={as}, f(L,q2) ={as},
f0,q3) ={a},  f(1,a) = {2, a3},
F={g}.

Q ={q1, ¢ a3},

fO0,q) ={q1, e}, f(L,a)={a},
f(0,2) = {a}, (L a2) ={a2, a3},
f0,q3) ={q1, 3}, f(1,a3) = {q1, a3},
F={q}.

11. Iy 3ajaHHBIX HEJACTEPMUHUPOBAHHBIX aBTOMATOB METOJIOM JICTEPMUHHU3AIIUN TTOCTPOUTDH K-
BUBAJICHTHBIN JIeTePMUHUPOBaHHBIN aBTOMaT. MOXKHO JlaBaTh JIFOOble aBTOMAaThl, B TOM YHUCJIE,
aBToMaThl u3 3aja4n 10:

1)
Q=1{q, % e},
f(07Q1) = {QQ}7 f(17QI) = {Q1,CI2}7
f0,0) ={as},  f(1,q2) ={as},

f(0,q3) = {as}, f(1, ) = {2, g3},
F={g};
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12.

13.

14.

15.

16.

17.

18.

19.

Q={q, ¢, e},

fO0,q) ={q1, 2}, (L) ={a},
f(0,¢2) = {g}, f(1,q2) = {q2, a3},
f0,q3) ={a, a3}, f(1.q3) = {q1. a3},
F={g}.

[Iycrs A; = {A,Q, f,q1, Fi},i = 1,2,3 (HeierepMuHIpOBaHHbIE aBTOMATHI). BepHo J1it, 410

1) Ipu Fy, = Q \ Fy Bemosmeno D(Ay) = A*\ D(A;);
2) Ilpu F3 = Fy U F, seimonaeno D(A3) = D(A;) U D(Ay);
3) Ilpu F3 = Fy N F, semosaeno D(A3z) = D(A;) N D(Ay).
Ornpasisisics ot mao)kecTB {0} u {1}, mocTpouTh ¢ MOMOIIBIO OnepaIiii 06'beMHEH s, TIPOH3-

BeJIEHUsI U WTepaliui MHOXKeCTBO Bcex cJioB B ajdasure {0, 1}, KoTOpble cofepzkar MOJCI0BO

0001.

[Iycts @ — cooBo B andasure A = {ay,...,ay,}. CKOIbKO pa3 Hy?KHO IPUMEHUTDH OLEPAIUIO
ureparuu, 9Tobbl noxyanth MuOKectBo A* \ {a} w3 muoxects {ai},...,{a,} ¢ momorpo
oreparii 06 beIMHEHNs, TIPOU3BECHNS U UTEPAIni’

I[Tycrs MHOzKecTBO X cocTouT U3 n cios. Moxker s muozxkectso X - X cozepskaTh Gojbiie n?
cios? Menbmte n? cios? B Tounoctu n? cion?

Jlokazarh peryssipHOCTh CJIIYIOIIUX MHOXKeCTB ¢jI0B B ajdasutre {0, 1}:

1) JIoboe KOHETHOE MHOMKECTBO CJIOB U jonosaerne (o muoxectBa {0, 1}*) Kk KoHedHOMY
MHOKECTBY CJIOB;
MHOKeCTBO BCEX CJIOB, IPEJICTABAMBIX B BUJIEC MPOM3BEICHUS 3aJAHHBIX CJIOB Gy, . . . , Gp;
MHOKeCTBO BCEX CJIOB, COJEPZKAIIIX B KAUECTBE MOJICIOBA OHO U3 CIIOB A1, . . . , dp;

4) MHOKeCTBO BCeX CJIOB, JIJTMHBI KOTOPBIX UMEIOT Buj 5k + 1 wim 5k + 3;
) MHO>XKecTBO Bcex CJIOB, KOTOpbIe He cojepzkar cioso 01;

MHOKeCTBO BCeX CJIOB, KOTOPBIE He COJEPIKAT HU OJHO M3 33JIAHHBIX CJIOB a1, . . . , Gy (UC-
[OJIb30BaTh Teopemy Kirumm).

HpI/IBeCTI/I IIrpuMep OECKOHEYHOI'O PEryJIApHOIrO MHO2KECTBaA, KOTOPOE€ HEBO3MOXKHO ITOJIYIUTD:

1) C of[HOKPATHBIM HCIOJIH30BAHUEM OIEPAIHHN *;

2) C n-KpaTHBIM HCIOJIH30BAHUEM OIEpaIu *, n = 2.

[Iycrs X — perymsipHoe MHOX)KeCTBO B asdasure {ai,...,an}, Y1,...,Y, — IPOU3BOJIbHBIE
peryigphbie MHOXKecTBa. J[lokasarh, uro MHOMecTBO Sy!y" X, NojIyueHHoe B pesysibrare ol-
HOBpPEMEHHOI 3aMeHbI OYKB a1, . . . , A, B JIIOOOM cJioBe U3 X MHOXKeCTBaAMU Y7, . .., Y, , ABJIdeTCS

peryjidpabiM MHOZKECTBOM.

[Iycte X — muOXKecTBO B anidasure A, B — Hemycroe nogmuokecTBO A. O603HaUNM depe3
Projz(X) MHO)KeCTBO BCEX CJIOB, KOTOPBIE MOXKHO MOJIYYIUTh U3 CJIOB MHOXKECTBA X BBIUYEPKI-
BaHueM OykB MHOKecTBa A\ B (ecsm ¢jioBo He cojiepKuT OyKs u3 B, TO B pe3yJjbrare BblYepKi-
BaHus obpasyercs 1ycroe coBo). JlokasaTs, 4To Jisi peryaspHOro MHOXKeCTBa X MHOYKECTBO
Projz(X) Tak:ke perymsipHo.
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20.

21.

22.

23.

24.

[Tycts X — perynspuoe muoxkectBo, Rev(X) — muOKecTBO Obparenuii Becex cyioB u3 X (T.e.
CJIOB, IPOYUTAHHBIX CcIpaBa HaJseBo). JlokazaTs, aro muO)kKecTBo Rev(X) peryssipHo.

[Iycts X, Y — muoxkectBa ciioB B asidasure A. Obozuauum dyepes X X Y MHOXKECTBO Bcex
cios B andasure A X A, KoTopele uMeoT BuL (a;,aj, )(ai,a),) . .. (ai,a;,), € ;) ... a;, € X

n

uaj ...a; €Y. C nciosp3oBanneM Teopembl Kiman nokasaTh, 9TO J71d JIIOOBIX PETyIAPHBIX
MHOXKeCTB X, Y MHOXKecTBO X X Y TakKe perysspHO.

[Iycte X — KOHEUHO-aBTOMATHOE MHOXKeCTBO B ayipaure A, Y — KOHETHO-aBTOMATHOE MHO-
JKeCTBO B 0JIHOOYKBeHHOM aJiasure. Obo3naunMm yepe3 X/Y MHOKeCTBO Beex Tex ¢jioB u3 X,
JUTMHBI KOTOPBIX SBJISIIOTCS JymHamu cjioB u3 Y. JlokazaTh, aro muOXKecTBO X /Y KOHEUHO-
aBTOMATHO.

st aBromaroB A u 5 ocTpouTs (HeeTepMUHIPOBAHHBIN) aBTOMAT, KOTOPBIil JOIyCKAeT MHO-

xectBo D(A) - D(B):
1)

A:Q={q, 9,3},

f(O,Ch) = 42, f(LCh) =41,
f0,%) =g, f(1l,¢)=gs,
f0,¢3) =qu, f(1,q3) = g3,
F={q,q};

B: Q= {q, ¢},
fO,q)=q, f(l,q)= g,
[0,¢) =qi, f(1,¢)=q,
F={g}

A: Q ={q, ¢}

f(oa%) =, f(17QI) = {42,
[0,0) =q, f(1,¢)=q,
F= {(I2};

B: Q= {q,q,q},

f0,q1) =g, f(1,q1) = gs,
[0,02) =g, f(1,q) = o,
f0.q3) =gz, f(Ll,43) =,
F={q,4q}

s aBromara A nocrpouts (HemerepMuanposanuslit) asromar C, y koroporo D(C) = D(A)*:

1) Asromar A u3 samaun 23 (1):

A Q ={q1, 2, a3},

f(()v(h) = {42, f(L(h) =,
[0, @) =aq, f(1,¢2) = gs,
f0,¢3) =aq, f(1,q3) = g3,
F={q,q};
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2) Apromar B u3 3amaqan 23 (2):

B: Q = {q17q27q3}a

f0,0) =q, f(l,q)=gs,
f(0,q2) = f(1,q2) = go,
f0,a) =g, f(l,q3) = qu,
F= {612,(]3}-

IIpunoxenne 2: 3aga9m K ceMHHAPAM IO YaCTHIHO PEKYPCUBHBIM (DYHKIHSAM
JlokazaTh 4aCTUYHYIO PEKYPCUBHOCTD (DYHKITHIA:

T, X BXOJUT B iepecevueHne obJacteil 3navennit

1. f(x)= IPUMUATHBHO-DEKYPCUBHBIX DYHKIHIT g1 (2), g2(2),
He ONpEJIeJIEHO, UHAYE;

2. f71(z), tne f — obmepekypcusHas nepectanoBka (6uekTusHas dynkims) Ha No;

x, r€{ay,...,an},

3. f(x):{ ai, ..., 4y € No;

He OIIpeJie/IeH0, WHa'e,

o) = 1, 2 BXOJIUT B 00JIACTb 3HAYEHUI (DYHKIINH ¢,
He OIIpejiesIeH0, WHAave,

g(z) — IPUMHUTUBHO-PEKYPCUBHAA (DYHKITU, HAITPUMED, 22, 2%;
z, x) = f2(x),
. f@):{ filz) > fo(e)
HE oIpeesieHo, WuHadve,

fi(z), fo(x) — npuMUTHBHO-pEKypCUBHBIE (DYHKIHN;

6. r—v;
7. z/y;
8. Vx;
9. logy,x
10, £( x, B I[IOCJIEIOBATEIBHOCTH § €CTh JIBE eJIMHUIBI HA PACCTOSHUA T + 1,
C flx) =
He OIIpe/IeJIeHO, HHAYE,
g(z) — IpUMUTHBHO-PEKYpPCUBHast QyHKIMS, TpuHIMaromas 3Hadenns 0, 1 (1BomdHast mociie-
JIOBATEIHHOCTD );
1. £( x, B [IOCJIIOBATEIBHOCTH § €CTh & + 1 WYIIUX MOJAPS eINHNUII,
C flx) =
He OIIpe/IeJIeHO, HHAYE,

g(z) — IpUMUTHBHO-PEKYpPCHBHast QYHKIMSI, TpuHIMaromas 3Hadenns 0, 1 (1BondHast moce-
JIOBATEIBHOCTD ).
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IIpuiioxxenne 3: 3agaum K ceMIHApPaM 110 KJIaccaM CJIOKHOCTH

1. Tlycrs 6xodom 3amaun L seasercsa cioso a € A* rne A = {0,1}. Tokaxwure, uro 3amaua L
MPUHAJIEXKAT Kytaccy P, ecim gonpoc 9Toit 3a1a9u CJ1e Ty FOTIHii:
1) BEpHO Jin, YTO YUCJIO €JIUHUI CIOBA (v JIEJINTC HA 3;
2) BEpPHO JIH, 9TO JJIMHA CJIOBa (v HEYeTHA,
3) BEPHO JIK, YTO CJIOBO (v HE COJEPKUT 1101ci0B0 101;

4) BEPHO JIK, YTO CJIOBO (v HE SBJISETCS 3AIMCHIO CTEIeHN JBOMKU B JBOMYHOl CHCTEME CUUCIe-
HUS;

5) BEpHO JIH, 9TO CJIOBO (v SIBJISIETCS TAJUHIPOMOM;
6) BEPHO JIH, 9UTO CJIOBO (v COJEP’KUT PABHOE UYHCJIO HYJIEl U €MHMUIL;
7) BEpHO JIH, 9TO B JTI0OO0N HAYAIBHON YaCTH CJIOBA (v IHCJIO HyJIell He OOJIbIe Yuc/ia eJImHuUIL;

8) BEpHO Jid, 9TO CJIOBO (v SBJISIETCS MEPUOJANIECKUM (T. €. 9ITO Haiijercsa Takoe cjioBo € A
aro o = P ... 0, e n > 2)7
——
n
[TocTpotite mammuy ThiopuHTa, pemanilyio 3a/1a4y L ¢ TOJTMHOMUATBLHON CII0XKHOCTBIO; OIle-

HUTE MOJIyIeHHYIO CI0KHOCTE 1'(n).

2. Ilycre A = {0,1} u L C A*. Jlokaxkure, 9T0 MHOYKECTBO (s13bIK) L mpuHajyiexkuT Kiaccy P,
eCJT MHOXKECTBO L COep:KuT Bce cjioBa u3 A*, KoTopbIe:
1) comepzkar He MeHee Tpex HyJieii;
2) comepzxkar mozcaoo 010;
3) SIBJISIFOTCS BEKTOPAMU 3HaYeHUil PyHKIHUi ajreGpbl JIOMMKY;
4) gBJIIOTCS BEKTOpAMU 3HaUeHUil QyHKIWA ajreOpbl JIOTMKHU, He COXPAHSIONMX 1.

[TocTpoiite mamuny TwhopruHTa, pacmo3HAIONIYI0 MHOYXKECTBO L ¢ TMOJIMHOMHUAIBLHON CJIOXKHO-
CTBIO; OIEHUTE TIOJIyIeHHYIO CJIOKHOCTD 1'(n).

3. Ilyctp 6x0dom 3amaau L ansgerca KH® K, 3anucannas cJIOBOM B M3BECTHOM KOHEYHOM aJl-
dasure A. Jlokaxkure, uaro 3ajada L upuHajexuT kiaaccy NP, ecin eonpoc 91oit 3amadn
CJIEYIOLIUA:

1) cymectByer sin Habop, Ha Kotopom KH® K pasna 1;
2) cymecrByer Jin Habop, Ha koropom KH® K pasna 0;

3) CyIIecTBYIOT JI JiBa ITPOTHBOIOIOKHBIX Habopa, Ha KoTopbix KH® K npunuMaer oxmHa-
KOBBIEe 3HAUEHUS;

4) cymiecTBYIOT Ji JiBa coceinnx Habopa, Ha Koropbix KH® K npuHuMAaeT mpoTHBOIOIOKHBIE

3HAYEHU !

4. Tlycrs 6xodom 3amaun L sisiercst rpad G = (V) E), 3a7aHHbIi MHOKECTBOM BEPIIUH U MHO-
2KecTBOM pebep, u unciio k. Jlokaxkure, uro 3atada L npunajyie:kut Kiaaccy N P, eciau eonpoc
3TOH 3a4a4U CJIe/yIOIIIA:

1) cymecrByer jin B rpade G mpocToit nmukII, cojepzxaruii He MeHee k pebep:;
2) cymectByer i B rpade G nosHb moarpad, copepKamuii He MeHee k BepPIINH;

3) MoxkHO Jin BepuinHbl rpada G pa3duTh Ha k MHOXKECTB, 4TOOBI He HAILIOCH pebep, coeu-
HSIIOIIUX BEPINUHBI U3 OJIHOIO MHOYKECTBA;

4) moxno s B rpade G yaamuth k pebep, 94Tobbl ocTasics HeCBA3HbIH Tpad?
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5. Tlo exody K 3anauun BBIIT nocrpoiire 6xod K’ 3amaun 3-BbIIl B cOOTBETCTBUUY C TIOJIMHOMHU-
aJIbHBIM CBeJIeHUEM TIEPBOI 3a/1a4u KO BTOPOIl, ecjIu:

1) K=(x1 Voo Vay)(T1VasVTyVTs)(TaV IV Ts);

2) K=(x1 VZa Va3V Ty Vas)(T1VagVay)(Ts VeV Ts);

3) K= (1 Vaa VI3V Ty)(TaVasVaosVT)(T1VayVasVag);

4) K = (x1 Voo VazVayVIg)(T1 VI VIg VTV ag)(xy V) (T Vxy).

[TokaxkuTe, Kak 110 HAOOPY, HAa KoTOpoM BbinosHsieTcss KH® K, moctpouth HabOp, HA KOTOPOM
Boinosasgercs KHO K’ u naobopor.

6. IHommHOMMATBHBIM AJITOPUTMOM TIPOBEPHTE BhITOJHIMOCTh 2-KH® K| eciin

1 = (Z1 V 22)(Z2 V z3) (21 V T3);

3 = (Zlfl V 513'2)(.1'1 V 53'4)('%2 \% x3>(f3 \ %4),

) K
2) K =x1(xg V 23)(T1 V x3) (T2 V 4)T4;
) K
4) K = (21 V Z3)(Z1 V 23) (22 V 24) (T2 V T4)(T3 V x4).
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