IInaabpl ceMMHAPCKUX 3aHATHIT IO KYPCY
«/lomoTHATEIHHBIE TJIABHI JUCKPETHOI MaTeMaTuKN M KNOEPHETHKM»

Yacrts I. Koneunnie aBToOMaTHI-pacio3HABATEM W aBTOMATHI-IIPe0Opa3oBaTeIn

Cemunuap 1. MuozkecTBa, JI0IIyCKaeMble KOHCYHBIME aBToMaTaMu. [IpaBonHBapranTHas SKBUBAJICHT-
Hocth. Teopernveckuii marepuad |1, ¢. 27-31].

B xaacce. 3amaaun w3 npunoxkenust 1: 1 (1, 2,4, 6,9),2 (1, 3,4),3 (1, 3,5), 4,5 (1, 3).
Ha dom. Banaun uz nupuioxenus 1: 1 (3,5, 7, 10), 2 (2, 5), 3 (4, 6), 5 (2, 4).

Cemunap 2. TeopeTnko-MHOXKECTBEHHBIE OIEPAINN HaJ[ KOHETHO-aBTOMATHBIMYI MHOXKecTBaMu. He-
JleTepMUHUPOBaHHBIE aBTOMaThl. Onepaliny Mpou3Be/IeHns 1 urepalun. Teoperndeckuii matepuad |1,

c. 32-39].
B kaacce. Bamaun n3 npuoxkenus 1: 8, 10 (1), 11 (1), 12 (1, 3), 23 (1), 24 (1), 13, 14.
Ha dom. Bamaun u3 nputoxkenus 1: 9, 10 (2), 11 (2), 12 (2), 23 (2), 24 (2), 15.

Cemunap 3. Perysisipubie BbIpazkeHus u peryJisipubie MHOykecTBa. Teopema Kimnu. Teoperuveckuii
matepuas |1, c¢. 40-42].

B ®aacce. 3amaan w3 npunoxkenns 1: 16 (1, 3, 5), 17 (1), 18, 20, 22.
Ha dom. Banaum u3 npuoxenns 1: 16 (2, 4, 6), 17 (2), 19, 21.

Cemunap 4. [lerepmunupoBannbie ¢pynkmnuu. [Toctpoenne nquarpamm Mypa m KaHOHUYECKUX ypaB-
uHenuii. Oneparuu cyneprosunun 1 odparTHoit cssa3u. [locTpoenne cxeM M3 aBTOMATHBIX 3JIEMEHTOB.
[TonHOTA cucTeM OorpaHUYEHHO-ICTEPMUHUPOBAHHBIX (DYHKIHUIT. TeopeTuvyecKkuit MaTepuas u mpruMe-
PbI pellleHns 3ajlad UMEITCs B 33/ aTHUKE.

B xaacce. N3 |4, rmasa IV]: 1.1 (1, 8), 1.2 (1), 2.1 (1, 16), 2.8 (6; He cTpouts auarpammy Mypa),
2.9 (4; me crponts guarpammy Mypa), 2.13 (4), 2.14 (1), 2.17 (1, 4).
B ycmosun 2.17 (4) ommbka. [Tpasunbstit Buj dyHKImii:
froy(t) =z(t), t 21
y(t) = a1 (t) - 22(t) V 23(t) - g(t — 1),
far Qa(t) = za(t) - (1),
q(0) = 0.
Bagaun 2.1, 2.13 u 2.14 moBTOPSIOT 331291, KOTOPbIE PEIIajuch Ha ceMuHapax B Kypce «/luc-
KpeTHas MaTeMaThKa» Ha [ePBOM Kypce.

Ha dom. U3 [4, rnasa IV]: 1.1 (4, 6), 1.2 (2), 2.1 (3, 7), 2.8 (5; He cTpouts auarpammy Mypa), 2.9 (5;
He CTpouTh auarpammy Mypa), 2.13 (6), 2.14 (2), 2.17 (2, 5).

B ycmosun 2.17 (5) ommbka. [Ipasunbbtit Buj dyHKImii:

fli y(t) = fl(t) : fg(t) \/fl<t> : fg(t) \/Ig(t) . f3(t), t 2 1,

y(t) = q(t — 1),
far €q(t) = 21(t) © 22(t),
q(0) =0

Cemunap 5. IIpoBepounasi paboTa Mo KOHEYHBIM aBTOMATaM.

Yacre II. Mamunasr Trropuara, peKypcuBHbIE (DYHKIIMT M KJIACCHI CJI0KHOCTH

Cemmnap 6. Mamunsl Tropunra. OyHkiym, BoraucauMbie Ha Mainaax Tbiopunra. Teoperudeckuii
MaTepraJl U TPUMEPhI PeleHns 3a/1a4 UMEIOTCA B 3a/[a9HUKe.



B xaacce. N3 |4, rnasa V|: 1.8 (1, 3), 1.4 (2); 1.14 (1, 2, 3, 4, 9, 10), 1.15 (2, 7).
Ha dom. U3 |4, rnasa V|: 1.8 (2, 6), 1.4 (4), 1.14 (5, 6, 7, 12), 1.15 (4, 6).

Cemunap 7. IIpumuruBno-pekypcuBnble pyHkiun. Teoperudeckuii MaTepuas U IPUMeEpPbl PEIeHUs
3a/1a9 uMerores B 3asadnnke. CM. takxke |1, . 78].

B xaacce. N3 |4, rnaa V|: 2.1 (9, 10, 12), 2.2 (1, 3); npuMeHUTH OllepaIUIO TIPUMATHBHON PEKYDPCHH
K qacTuanbiM Gynkuuam g(z) = 2z u h(z,y,z) = z — 2; 2.3 (9, 10, 5), 2.4 (1, 2, 5, 76).

Ha dom. W3 |4, rmasa V]: 2.1 (2, 4), 2.4 (3, 7a), 2.3 (7, 8, 9).

Cemmnap 8. Omepaliun OrpaHUYEHHOTO CYMMUPOBAHUS U MYJIbTUILTAIINPOBaHuA. Quepariust MITHH-
Muzanun. TeopeTwdecknii MaTepuaJ U IPUMEPHI PEIeHns 33,19 UMe0Tcsa B 3amadanke. CM. Takke

[1, ¢. 102-107).

B waacce. Vienonnbsys onepamun [, u Y, . JOKa3aTh NPUMHTHBHYIO DEKyPCHBHOCTDL (DyHKIHi
lz/y], |z, [log, x|, «amcno memureneii x», «IUCI0 pEIIEHUil MOJMHOMUAILHOTO YPABHEHUS B 3a-

JaHHOM IIPOMEXKYTKE>».
Us [4, rmasa V]: 2.5 (1, 2, 3, 7, 11), 2.7 (2, 6).

Ha dom. Ucnombsys oneparun [ [, w0 ), JoKa3aTh IPUMATHBHYIO PEKYPCHBHOCTD byHKIHiT p(T),

fl(x)a f2<x>7 rue

i<x

1, x — mpocroe 4ncio.

p(r) =
0, wHade.

fi(x) — xommuectBo wmcen Buga yY Ha orpeske [0,z]. fo(xr) — xommdecrsBo umcesn Buja 2Y - 3* Ha

orpeske [0, x].
Us [4, rmasa V]: 2.5 (4, 10, 13), 2.7 (3, 5).

Cemunap 9. Yacruuno-pexypcusnble dyHknun. Teopernyeckuil MaTepras U IPUMEPHI PEIeHN 3a-
Jad umerores B 3ajadnuke. Cm. takxke |1, ¢. 108-113].

B xaacce. U3 [4, rnasa V|: 2.8 (1, 2, 5).
SBajaun 3 npuioxkenus 2: 2, 3, 5, 7, 8, 10.

Ha dom. U3 |4, rnasa V]: 2.8 (3).
Bajaun w3 npuaoxkenus 2: 1, 4, 6, 9, 11.

Cemumnap 10. Kiaccsr ciioxknoctu. Teoperndeckuii marepuad [1, ¢. 89-102|, [2, c. 46-56], |3, c. 16-17].
B xaacce. 3amaan w3 npunoxkenust 3: 1 (1, 3,5, 7), 2 (1, 3),3 (2, 3), 4 (1, 3), 5 (1, 3), 6 (2, 4).
Ha dom. 3anaun u3 npunoxenus 3: 1 (2,4, 6, 8),2 (2, 4),3 (1,4),4 (2,4),5(2,4),6 (1, 3).

Cemunap 11. IIpoBepounas pabora 1o BEIMUCIAMBIM (HYHKIHIM.

Yactp III. CnoxxHOCTH CTPYKTYpPHOIT peajm3anuu (hyHKIIIT ajJredphl JOTUKHA W3
HEKOTOPBIX KJIACCOB

Cemumuap 12. Ilocranoska 3asaqu cuaTesa cxem st GAJI (omeparopoB) u3 creruaabHbIX KIaCCOB,
MOIITHOCTHBIE XaPAKTEPUCTUKHU ITUX KJIACCOB U COOTBETCTBYIONINE HUXKHUE olleHKH (bynkiumit [Tlernmo-
Ha JIJIsl UX CJIOXKHOCTH. VIHBapraHTHBIE 1 KBa3uHHBapuaHTHBIE Kaacchl PAJI, ocobeHHOCTH TTOBE IeHIS
UX MOIIHOCTHBIX IOC/IE0BATEILHOCTEH. ACUMIITOTHYECKH ONTUMAIbLHBIE METOIbI CHHTE3a CXeM JIJIs
HEBBIPOXKICHHBIX KBa3UMHBAPUAHTHBIX KJaccoB. Teoperndeckuii marepuad |6, §§1-3, 11], [5, ciaiimabt
JeKnuii K Borpocam 25-26].



B xaacce.

1. Boisicauts, kakue us cieyonmx kiaaccop GAJT (onepaTopoB) siBJISIFOTCS HEBBIPOXKIEHHBIMU,
1 nostyanTh Hupkaue MoraoctHble oreHkr (HMO) dyuknuit llennona jist ciokuOoCTH peaiu-
zaruun PAJI u3 ganaeix kiraccop COD B cranmaprHOM Oasuce:

1) @ — knacc ®AJI, pasubix 1 npu 1 = 0;
@ — xiracc @AJI, cummerpranbix o BII 1, x9, x3;
@) — xiracc @AJI, monoronuwrx o BIT z1, x2;

@ — xuracc @AJI, papabix 0 Ha HabOpax ¢ YETHBIM YHUCJIOM 1;

() — Kmacc camonBoiicTBenHbIX! DAJI;

Q — xmnacc cummerpudecknx' OAJT;

)
)
)
5) @ — xnacc suHeitHbx! OAJL;
)
)
)

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

2. Beigenurs cpean kiaaccop GAJI uz 3a7a4n 1 KBa3sumHBAPUAHTHBIE W WHBAPUAHTHBIE KJIACCHI,
ISl KOTOPBIX HaWTHA TpeJieabl COOTBETCTBYIOINX UM MONITHOCTHBIX TOCJIEOBATEIILHOCTEN.

3. Haiitu acumnroruyeckoe nosejeHne gpyukimn [MlerHona i KmaccoB u3 nMyHKTOB 1-4, 8 3a-
gaan 2.

Ha dom.

1. UccnenoBarh Ha HEBBIPOXKIECHHOCTD U, B CJIyYae HEBBIPOXKJECHHOCTH, YCTAHOBUTH ACHMIITOTUKY
HMO ¢ynxmuu [ennona LE(Q(n)) mia cnoxuoctn peanusanun OAJI (onepatopos) ot BIT
x1,...,T, 03 Kaacca @), rje:

1) @ — xmacc @AJIL, paBubix 1 npu x; = x9 = 1;
2) @ — xiacc QAJI, MOHOTOHHBIX 110 Z1 ¥ AHTUMOHOTOHHBIX TI0 T3]

3) @ — wnacc PAJI, y koropbix yobas noadyukiws ot BII 21, xo NpUHAIEKAT MHOKECTBY
{:i'la ij X1, T2, I1 V Xo, Ty ~~ .']}2},

4) @ — xnacc PAJI, cummeTpuaHbIX 110 cBouM n,n = 1,2, . .. cymecrBenubiM BII ¢ pabounmu
uncjamu Buna a,a +4,a+8, ..., a+ 4k, tne a € {0,1,2,3} u k = [(n — a)/4];

2. BI)I,ZLGJH/ITI) cpeJgun KJjiacCoB OAJI uz Baﬂa‘ﬂ/ll KBaS3UMHBapHaHTHbBIE 1 MWHBapHUaHTHBIE KJIACCHI,
JJ1g KOTOPBIX HalTH peze/ibl COOTBETCTBYIOIIUX UM MOIITHOCTHBIX HOCHG,ZLOBaTeﬂbHOCTeﬂ.

3. Haiitu acumnrorudeckoe rnosejienne dyukiuii [[lennona 3 nynkToB 1-4 3aa4n 2.

Meroguuaeckue ykasaaus. 3ajada 1 peraercsi Ha OCHOBE MoJIcueTa MOIITHOCTH MHOXKecTBa Q(n), n =
1,2, ..., ;is paccMaTpuBaeMoro kjacca (), a Tak»Ke OIpe/Ie/IeHUsT HEBBIPOKIEHHOro Kjacca. Kiace
DAJI (oneparopos), To ecth mocsenoBareabrocTh Q(1), Q(2),...,Q(n),. .., rme Q(n) — HEKOTOpOE
muO)KecTBO cucreM uz m = m(n) ®AJI or BII xq,...,z,, canraercss HEBBIPDOXKIEHHBIM, €CJu N +
m(n) = o(log |Q(n)]/ log log |Q(n))).

3ajava 2 peraercs Ha OCHOBE MOHATUN KBA3UMHBAPUAHTHOIO U MHBAPUAHTHOIO KjaccoB. Kiacc
QAT Q=Q(1HUQ(2)U...UQ(n)U..., Ha3bIBACTCI KEA3UUHBAPUAGHMHLM, €CITH JIJIs HEKOTOPOT'O
ng 1 JE060ro n, n > ng, maozkecro PAJI, moaygaromuxest w3 PAJI mHO)KecTBa (Q(N) MOICTAHOBKOM

'Kiace paccMaTpuBasics Ha, JTEKIHAX.



koucrant 0 u 1 Bmecro BII x,, comepxurcs B QQ(n — 1). Ilpu 910M €ro MOITHOCTHAS MTOCTIEI0BA~
TeJIHOCTE 0¢g(n) = log|Q(n)|/2" MOHOTOHHO He BO3pACTAET, €CJIUL N > N, U CTPEMUTCS K IIPEIEIy
oo = lim, o 0g(n), 0 <og < 1.

AHaIOrn9IHO ornpe/ie/sieTcs KBasunHBapUaHTHBIN Kiacce orepatopos @ = Q(0)U...UQ(n)U. . .,
rie Q(n) C Py () (n), npuaém m(n) = m = const, JJist KOTOPOrO COOTBETCTBYIOIIAs MTOCJIEI0BATE b-
HOCTD 0¢(n) MOHOTOHHO He BO3pacTasi CTPEMUTCH K IIpefieny og, rae 0 < oo < m.

Kace ®AJI () masbiBaerTcs uHEaAPUAHMHBLM, €CTTH OH 3aMKHYT OTHOCHTEJILHO omeparuii: 1) 1o-
6aByierne u usbsitue pukruBabix BII OAJT; 2) nepenmenosanne BII 6e3 oroxaecrsienust; 3) moj-
cTaHoBka kKoHnctaut BMecto BII.

Bamaua 3 u3 crmcKa Kak KJIACCHBIX, TaK U JOMAIIHKUX 3a/1a4 PeliaeTcs ¢ MOMOIIbIO YTBEPIK JICHHsI
26.1 npo KBazMMHBApPUAHTHbIE Kjacchl. [Ipu ToM Jij1s1 pertennst KJiaccHom 3ajadu N4 10CcTaTOIHO
«orpy3uth> kiace Q(n) B umBapuanTHbl Kiaace Q(n), cocrosmmii us PAJL f(z1, ..., x,) € Q(n)
suga f = g(x1,...,2,) (11D ...Bx, Do), e g € Po(n), o € B.

g pemenns KiaccHoit 3asadau Ne§ JI0CTATOYHO «PaCIpOCTPpaHUTh» yTBep:Kienne 26.1 Ha KBa-
3UNHBapPUAHTHBIE KJIACCHI OIepaTopoB, cocrosimue u3 HabopoB PAJI dbukcupoBaHHON IIUHBI M =

m(n) = 3.

Cemunap 13. Cunres COD g OAJI u3 crenuaJbHLIX KJIaCCOB Ha OCHOBE MJIEH IPUHIUIIA JIOKAJIb-
HOI'O KOJIMPOBAHUS, YCTAHOBJIEHNE aCUMIITOTHKH coorBercTBytomux ¢pyukuuii [lennona. CroxKHOCTD
He BCIOJLy OIIpee/IEHHBIX (DYHKIWIT, NX UCIOIb30BaHue pu cuaTese cxeM i OAJ] u3 crennaj bHbIX
KyiaccoB. Teoperudeckuii marepuas |6, §§4-8|, [5, ciaiiasl sekuit K Bompocam 27—28|.

B xaacce.

1. YeranosuTh acummnroTndeckoe noseerne dbynxmun lennona LE(Q(n)) ams cioxnocTn pea-
muzarun PAJT or BIT x4, ..., 2, u3 xiaacca Q, rae Q(n) — knace rex PAJT uz Py(n), kKoropbie
Ha JTI000H T1ape TIPOTUBOIIOJIOKHBIX HAGOPOB, 38 UCKJIIOUEHHEeM, BO3MOXKHO, OJIHO TakKoil maphl,
IPUHUMAIOT OJIMHAKOBbIE 3HAUECHHUSI.

2. Haiitu cioxmocTs He ooy onpenenénnoii ®AJL f, f € Py(3), ans xotopoit ay = (0001 1222).

3. Haiitn acummroruxy dbyukiuu Hlennona LE(Q(n)) mua cioxnocru peanusaiuu OAJI or BII
xy,...,T, U3 Kaacca Q(n), Brioydatoniero B cebs Bece Te PAJI, KoTopbie 06paIaOTCst B HOJb
Ha Habopax Kyba B™, UMEIuX He MeHbIle /2 eJUHHUIL,

Ha dom.

1. Veranosuth acumnroruyeckoe nosejenne dyukiuu Hlennona LY (Q(n)) misa cioxuocTH pe-
ammsaiuun PAJI (oneparopos) or BII wy,...,z, u3 kiacca @, rjue () — KJIAcC ONepaTopoB

F = (f1, f2) maxmx, ato fo(aq,...,an) = fi(B1, ..., Bn), Tae HAGOp [ mMeeT HOMep Ha, eIHHIITY
GoJibine, yem HabOp @&, ecau & # (1,...,1), u F(&@) = (0,0) B npoTHBHOM CJrydae.

2. Haiitu ciiozuocTs He Betoy onpesenénnoii PAJI f, f € Py(3), st KoTopoii & 7 =(01112221).

3. Haiitu acumnroruky dyukiuu [lennona LY (Q(n)) ana cioxnoctu peanusaruu PAJI or BII
T1,...,T, U3 KIacca Q(n), Briaodaorero B cebs Bce Te PAJI, KoTopble 0OpaIamTcs B HOJb
Ha Habopax Kyba B", nMmeronux He paBuoe ¢, 1 < ¢ < n — 2 YUC/I0 €JIMHUIL.

Meroquueckue ykasanmsi. /s pernenns KiaaccHoi (gomarmnseii) 3amaan Nel 1octaToqHO BCIIOIB30-
BaTbCd IIPUHIOUIIOM JIOKaJIbHOI'O KOAUPOBAaHUA aHAJIOTUIHO TOMY, KaK 9TO I€JIaJIOCTh B YTBEP2KACHUAX
Bopoca 26, CBsI3aHHBIX C KOAUPOBaHUEM s onepaTopa I € Q(n) Bcex ero «0CTaTOvHBIX» Ollepa-
topos Buna I,/ (2") = F(o',2"), tne 2’ = (v1,...,2,), 2" = (T441,...,2,) B 0’ € BI, IBOMIHBIME
HaBOpaMK MOAXOJIAIIEH JUIMHBL. [IpH 9TOM OCHOBHYIO IO CJIOXKHOCTH 4YaCTh HCKOMOMH cxeMbl Oyjer
COCTABJIATD CXeMa, Peasiu3yolias oneparop, KoTopslil no vHabopy o’ BIT 2’ Bergaér xox (B jpomarueii



zasiade Ne4 B 3TOM KOJie JIOJIZKEH ObITh YUTEH OJMH «JIOMOJTHUTE/IbHBINY Pa3psij CTOJIONA 3HAYCHUI
DAJL fi, nosBosistromuit nepeiitu K «ciepyroneMmy» Habopy sHauenuit BII x”) coorsercrBytomiero
ocrarouHoro omeparopa Fy/(z"). BemomorareabHbI omepaTop JEKOINPOBaHUs, KOTOPBIH 1Mo Habo-
py o suavenuit BII 2 u komy oneparopa F,/(x") Berancaser F(o',0”), npu nogxojgiiem Bbibope
napaMeTpoB OyJIeT UMeTh CYIECTBEHHO MEHBIIYIO CJI0KHOCTD.

[Tpu pemennn kiraccuoii (momariueit) 3agadan Ne2 HeobGXxoMMO CHavasa yOEJAUTbCS B TOM, UTO
moboe poonpesenenne g PAJI f cymecrsenno 3asucut ot k, rie k = 3 (coorsercrsento k = 2) BII,
T. €. Lc(g) > k — 1. Ilocste 3TOTO MOCTATOYHO B3ATH B KadecTBe mootmpesenenus: ¢ PAJI f uz ximacc-
Hoit (momarmueit) 3agaan PAJI, cronber suadenns koropoit mmeet By (0001 1111) (coorBeTCTBEHHO
(01110111)) u peanmuzoBarb €€ dhopmyioii z1 V Tox3 (COOTBETCTBEHHO 1 V T3) CIOKHOCTH k.

B kiacchoii (goMarmmeit) 3a1a4e Ne3 HuzKHIE MOITHOCTHBIC ACHMITOTHYECKUE ONeHKH Bujia 2" 1 /n
(coorsercrrento ¢! /log ct) dynkiuu [ennona LY(Q(n)) ycranaBImBaioTes ¢ MOMOIIBIO yTBEpIK1e-
aust 25.1. JIns mosrydeHnst cOOTBETCTBYIONMMX BepxXHUX oreHOK npousBosbHas PAJL g, g € Q(n),
npejcrapiasercd B suge g = f - h, rue [ € lf’g(n) ¢ obnacteio onpenesenua A, A C B™, koropas
COCTONUT U3 «HIKHEl» MOJIOBUHBI CJI0EB Kyba B cilydae KJIAaCCHOW 3aJIa9d U i-TO CJI0d KyOa B cirydae
Jomarraeit 3agaau, a h — xapakrepucrudeckas OPAJI maoxkecta A. Tlocie storo PAJI f peanmmsy-
erca Kak ne seiofny onpeaesénnas @AJI no yrsepxiaenuiol 27.2, a ®AJI h — Kak cuMMeTpuyecKast
DAJI, mmeroriast JIMHEHHYIO CJI0KHOCTD.

Cemmnaap 14. Teopema XpamdeHKO U €€ TpUMeHEHUE JIJIsd IOJTyUYeHNs HUYKHUX OIEHOK CJIO2KHOCTU
DAJI B kiacce m-cxem. Teopernueckuit marepuad [6, §§9-10], [5, coaitapr seximii K Borrpocam 29-30).

Metos; 3abuBaionux KOHCTAHT W HPUMEPHI €r0 IMPUMEHEHUS IS MOJIYUEHUs HUXKHUX OIEHOK
caoxxuoctn PAJI B kiacce CPD. Teopernaeckuit marepuas |8, wacts 11, §§2-3|

B xaacce.

1. Tokaszarb, uro 12 < L™(s%) < 16, rue s{l — cumMmerpudeckas OAJI or n BII, «pabounes guciia

KOTODPOIt cocraisaioT MHOkecTBO [, I C [0, n].
2. Iokazath, uto L™ (21 ® ... ® ) (Tp1 ® ... D x,)) = n?/2.
3. Haiitu cioxuocts LE(g), rae g(ay, ..., x7) = (Tiwe V 21(23 V 24)) A (75 V 26 V 27).
4. Jokazarb, 910 LC(pn (21, . Zni Yoy - oy Yon 1) V i (T1, o T3 Yy o Y y)) ~ 3+ 2™
Ha dom.
1. JokaszaTh, aTo 63 < L”(s§2’4’6}) < 80.
2. Jlokazath, uto L™ ((21® ... ®xp)(tp 1 D .. D xs) (251 D ... Dxy)) 20?3, e 1 < k < s < n.
3. Haiitu cinoxunocrs LC(g), rae gz, ..., 26) = (21 V 2223) ® (247575).
4. Joxazatb, 910 LC(p, (T, o @50y Yo 1) V (2o 2yl ) ~ 42

Metoquyeckue ykazanus. Kak KilaccHas, TaKk 1M JOMAIIHAS 3aJadd 1, 2 PEIaroTcs ¢ IIOMOIIBIO
Teopembl XpamdeHko (yreepzxerne 29.1) nupu nogxossiem nogbope muoxects N u N koropsiit
MAKCHMU3UPYET OIEHKY cjoKHocTH. Tak, B Kiaaccuoii samaue Nel NV = By u N = B} U B3, B
K1accHoii 3amade N2 — N’ = Ny, a N cocrour u3 Beex cocequux ¢ N HaGopoB u ™. 11.

Tpebyemble BepXHHE OIEHKH HOJIyHaloTCH IPAMBIM HOCTPOCHHEM HCKOMBIX T-CXeM HJIH COOTBET-
CTBYIOIUX UM (POPMYJI C HOAHATLIME OTPUIAHUIMIU:

'B stom yrBepennu Ps(n,t) — MHONKecTBO Beex He Beropy onpeensunbx OAJT or BIL z1, ..., z,, uMeronux
006J1acTh OmpeneIéHHOCTH U3 t HabopoB Kyba B".



Si = ($1 D l’g)(ilj’3 D $4) V $1$Qfgf4 V flfgx3$4,
3&2’4’6} =(x1®...® xg)séo’g}(:vl, oL, Tg).

Kak kjraccHasi, Tak u JIoMalllHgd 3812491 3, 4 PerrarTcs ¢ IOMOIIBI0O MeTo/Ia 3a0MBAOIINX KOH-

CTaHT C UCIOJIB30BAHMEM U3BECTHBLIX OICHOK CJIOXKHOCTH JuHeiHbIx OAJI.
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Jloxkwma C. A. Craitaer seknnit 2020-2021 y4. roma.
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Jloxkkwa C. A. JlomosiHUTEIBHBIE T/IaBBI KUOEPHETUKNA W TEOPHUHU yIpaBisonux cucrem. MIY,
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https://mk.cs.msu.ru/images/8/8f/Nlexuuu_JTKTYC_2008.pdf

HpI/IJIO}KEHI/Ie 1: 3aJla49 110 aBTOMaTaM-paCIllO3HaBaTeJIdAMHI

1. Tocrpouts muarpammy Mypa mis apromata B asdasute {1,0}, KOTOPBIi JIOMyCKAET CIE/yIO-
Iee MHOZKECTBO:

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

[\

Bcee cnosa, koTopble Haunmnaiorca cioom 01;

w

Bce ciioBa, KoTopble okanuuBatoTcs cjioBoM 101;

[

Bce ciosa anmmnbl 3, Kpome cioa 110;

D

Bce ciioBa, kKoropslie cogepzxkar cioo 001;

~J

Bce ciioBa, KoTopbie cocrapiiensl u3 «ojg0koB» 011 n 101;

)
)
)
) Bcee cioBa mmumst 3 u cooso 0;
)
)
)
8)

Bce ciioBa, nmeromnue HeUETHYIO JIUHY, U CJI0BO 11;


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

9) Bce ciioBa, KOTOpbIe UMEIOT BXOXKEHUs XOTs Obl ostHOrO u3 cyio 000 u 111;

10) Bce cioBa, y KOTOPBIX 3a KayKJIbIM CHMBOJIOM 1 CJIEJIYIOT KaK MUHUMYM JBa CHMBOJIA (.
2. J/lokazaTh KOHEYHYIO aBTOMATHOCTD CJIEYIONIUX MHOXKECTB!

1) JIoboe koneunoe muoxkectBo X B asndasure A = {ay,...,a,} u maoxkecrso A* \ X;
2) MuoxecTBo Beex cyioB Buyia al' (1 <1< m,n=1,2,...) B andasure {ay,...,an};

3) MuoxkectBo Beex cioB B andasure {0, 1}, KOTOpble UMEIOT YETHYIO JJINHY, HATHHAIOTCS
cuMBOJIOM () M OKAHYMBAIOTCS CUMBOJIOM 1;

4) MuoxectBo Beex cyioB B asidasute {0, 1}, KoTOpbIe cojiepKaT HellepeKPhIBAIOIIIECsT BXOXK-
nenns ciaos 001 n 011;

5) Muoxecrsa Buga 0"110"21... 10" rue nq,...,n; = 1
(a) Ilpu kaxxaom dbukcuposanaom k; (b) [Ipu npoussosbroM k.

6) Muoxkecrsa cioB Buga (10™11)"10(10™21)"20. .. (10™+1)",
ojae My, ...,M = 2, Ny, ...,Ng = 1 1 aucjao k HGuKCupoBaHo.

3. Ompegenurs Ha mMuHOKecTBe {0, 1}* paBoMHBapHaHTHOE OTHOINEHUE SKBUBAJIEHTHOCTH KOHEU-
HOT'O MHJIEKCA, JIJIsT KOTOPOT'O CJIEIYIONIIE MHOYKECTBA OY/IyT IPEJICTABUMBI B BHJIE O0be IMHEHUS
HEKOTOPOI'0 YMCJIa KJIaCCOB SKBUBAJIEHTHOCTH:

1) {Ak;

2) {0};

3) {A,0,1};
)

)

)

4) MnoxecTBo Bcex cjoB Buja 057, riae n > 1;

=
5) MuoxkectBo Bcex ciioB Bujga 01, riue n > 0;
6) MmuoKecTBO Beex CJI0B 9€THOI JJIHIBI (BKIIIOYAsT I[yCTOE CI0BO) BMecTe o coamu 1 u 111.
4. Nnst moboro n > 2 onpenennTsb Ha MHOXKecTBe {0, 1}* mpaBomHBApUAHTHOE OTHOIIEHWE SKBU-
BAJIEHTHOCTHU WHJIEKCA 7.

5. Ilonb3ysich MpaBOMHBAPUAHTHBIM OTHOIIEHUEM SKBUBAJEHTHOCTH JIOKA3aTh, YTO CJIEJIYIOINIHE
MHOYKECTBa He ABJIAI0TCA KOHCYHO-aBTOMATHLIMA:

1) {0"1*:n=1,2,...}

2) {0"10”: n=12.. .};

3) MuoxkecTBO BCceX CUMMETPUYHLIX ¢JioB B ajidasure {0, 1}:
) b

2
4) {0":n=1,2,...}
5) {0”1”0”: n=12.. }

6. CymectByer i GECKOHEUHOE KOHEUHO-aBTOMATHOEe MHOXKeCTBO X TakKoe, YTo
MHOKeCTBO {aa: @ € X} KOHEUYHO-aBTOMATHO?

7. (*) o amajiorum ¢ mpaBOMHBAPUAHTHBIM OTHOIIEHUEM SKBUBAJEHTHOCTH OIIPEJIEJIUM Ha MHO-
»KecTBe A* JIeBOMHBapHAHTHOE OTHOIICHHE SKBUBAJIECHTHOCTU: €CJIHA G ~ b U ¢ — IPOU3BOJILHOE
cioBo u3 A*, To ca ~ cb.

By,[[eT JIX [AJId JIEBOMHBapPUaHTHOI'O OTHOIICHNU A 9KBUBAJIEHTHOCTU CIIPpAaBEIJINB aHAJIOI' TEOPEMbI
(I/IS .HeKHI/HU/I) O IIpeacTaBJIeHUN IIPOU3BOJIbBHOI'O KOHEIYHO-aBTOMATHOI'O MHO2KECTBa B BUIE 06'b—
eIMHEeHN A HEKOTOPOI'oO KOJIMYeCTBa KJIaCCOB JIEBOMHBAPUaHTHOI'O OTHOIIIEHUA S5KBUBaJICHTHOCTHU
KOHEYHOI'0 MHJeKca?



8. Bectn Oolepanuio IpAaMoro IIponusBeJeHnd aBTOMaTOB. C ucnonb3oBaHueM 3TOMH onepanuun 10-
Ka3aTb 3aMKHYTOCTb KJIaCCa KOHEYHO-aBTOMAaTHBIX MHO2KECTB OTHOCUTEJIbHO onepaumﬁ 06’]36,[(1/1—
HEHUA U IIepecedeHuUsd.

9. BrbIssicHUTB, COXpaHSIOT JIX oneparuu U, M, -, * KJacC BCeX MHOYKECTB, KOTOPbIE He SIBJIAFOTCSI
KOHEYHO-2BTOMATHBIMU !

10. Kakue MHOXKeCTBa JIOIMYCKAIOT CJIEIYOIIIe HeJIeTePMIHUPOBAHHBIE ABTOMATHI (IIPEIBAPUTE b
HO MOCTPOUTH JIst HUX JuarpaMmbl Mypa):

1)

Q= {a1, 92 ¢},

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

fO,q) = {(11,(]2}7 f(Lq) =A{a},

f(0,¢2) = {g}, f(1,q2) = {q2, 4},
f00,q3) ={q, 3}, f(1,a3) = {q1, a3},
F={g}.

11. [ 3aJaHHBIX HeJeTePMUHUPOBAHHBIX aBTOMATOB METOIOM IeTEPMUHUBAIINU IIOCTPOUTDL K-
BUBAJICHTHBIH JeTepMUHUPOBAHHBIN aBToMaT. MOXKHO JaBaTh JIFOObIe aBTOMAaThl, B TOM YHCJIE,
aBToMarThl u3 3aja4un 10:

1)

Q = {a1, %2 ¢},

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

Q= 1{q1, ¢, a3},

fO0,@) ={q1, e}, f(L,a)={a},
f(0,g2) = {g}, f(1,q2) = {q2, 4},

f00,q3) ={q1, 3}, f(1,a3) = {q1, a3},

F={q}.

12. Tycrs A; = {A,Q, f,q1, F;},i = 1,2,3 (HeierepMuHUpOBaHHbBIE ABTOMATHI). BepHO Jin, 910

1) Ilpu Fy, = Q \ F} Bemomneno D(Ay) = A*\ D(A,);
2) Tlpu F3 = Fy U F, semonneno D(Az) = D(A;) U D(Ay);

oo



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

3) Ilpu F3 = Fy N F, semosreno D(A3) = D(A;) N D(Ay).

Ornpasisisics ot maoxkects {0} u {1}, mocTpouTs ¢ MOMOIIBIO Onepalyii 06'beMHEH s, TIPOH3-
BEJIEHUSI U WTEPAIUi MHOXKECTBO Beex cioB B ajidasure {0, 1}, KOTOpbIe cojep:kar MoJCI0BO
0001.

IIycte a — cooBo B andasure A = {ay,...,a,}. CKOIBKO pa3 Hy?KHO MPUMEHHUTH OIEPAIAIO
ureparuu, 9Tobel nosryants MuokectBo A* \ {a} m3 mmoxects {ai},...,{an} ¢ momormpio
orepanuii 00 beIMHEeHNs], TIPOU3BE/ICHNST 1 UTEPAIIN

[Iycts MmuOKecTBO X cocTtouT u3 n cjioB. Moxker jin MHO)KecTBO X - X cojiep:KaThb OOJIbIIE n?

cioB? Menbie n? ciao? B Toanoctu n? cyios?
Jlokazarh peryssipHOCTh CJIEYIONIUX MHOXKECTB ¢jIoB B ajudasure {0, 1}:

1) Jlroboe KOHeUHOE MHOYKECTBO CJIOB U jionosiHenne (o muoxkecTBa {0,1}*) K KOHeIHOMY
MHOKECTBY CJIOB;

2) MHOXKeCTBO BCeX CJIOB, IPEJICTABUMBIX B BUJIE MIPOM3BEJIEHUS 3aJaHHBIX CJIOB Q7 - - . , Gp;
3) MHOXKeCTBO BCeX CJIOB, COJEPKAIINX B KAUECTBE MOJCIOBA OJHO U3 CJIOB Gy, . . . , Gy

4) MHOXKeCTBO BCeX CJIOB, JIJIMHBI KOTOPBIX uMetoT Buj bk + 1 nm 5k + 3;

5) MHOKeCTBO Bcex CJIOB, KOTOpBIE He cojepzkatr cjioBo 01;

6) MHOXKeCTBO BCeX CJIOB, KOTOPbIE HE COJEPKAT HU OJHO M3 3aJaHHBIX CJIOB 1, . . . , Gy (HC-

[0JIb30BaTh Teopemy Kirutm).
[IpuBecTn npumep GECKOHEYHOTO PETYJISIPHOTO MHOYKECTBA, KOTOPOE HEBO3MOYKHO IIOJIYIUTh:

].) C OJHOKPATHBIM HCIIOJIb3OBaHUEM OII€pallUM *;

2) C n-KpaTHBIM HCIIOJIL30BAHUEM OIl€paIuu *, 1 > 2.

[Tycrb X — peryssipHoe MHOXKecTBO B asidasure {ai,...,an}, Y1,..., Y, — OPOU3BOJIbHBIE
peryiapHble MHOMKecTBa. Jlokasarh, 4To MHOMecTBo Sy "y X, mojydeHHoe B pesysbrare ofl-
HOBpPEMEHHOI 3aMeHbI OYKB a1, . . . , A, B JJIOOOM cJIOBe U3 X MHOXKECTBAMU Y7, . . ., Y, , ABISETCS

PeryjIdpHbIM MHO2KECTBOM.

[Tycte X — mmuoxkectBo B andasure A, B — nemnycroe nogmuoxkectso A. Obosnadmm depes
Projz(X) MHOXKeCTBO BCEX CJIOB, KOTOPbIE MOXKHO IMOJIYUIUTh U3 CJIOB MHOXKECTBA X BBIYEPKI-
BaHreM OykB MHOKecTBa A\ B (ecsm ¢jioBo He cojiepKuT OyKB U3 B, TO B pe3ysbraTe BhIYepKI-
BaHUs 00pas3yercst Mycroe caoBo). JlokasaTh, 9TO JJIsi PEryIsiPHOIO MHOKeCTBa X MHOXKECTBO
Projz(X) Takke peryssipHo.

[Iycrs X — perymsiproe MHOXKecTBO, Rev(X) — mMHO)ecTBO obpartienuii Becex cjioB u3 X (T.e.
CJIOB, IPOYUTAHHBIX ClpaBa HaJsero). Jlokasars, aro muoxkectBo Rev(X) peryssipHo.

[Iycts X, Y — muOokecTBa cioB B andasure A. Obozuaunm depes X X Y MHOXKECTBO BCex
cios B andasure A X A, KoTopble UMEOT BUL (a4, ), )(aiyaj,) - .. (ai,aj,), T€ ;) ... a;, € X

uaj ...a; €Y. C ncnomp3oBanneM Teopembl Kimnn nokasaTh, 9T0O 714 JIIOOBIX PETyIAPHBIX
MHOXKeCTB X, Y MHOXKecTBO X X Y Tak»Ke peryssipHO.

[Iycts X — KOHEUHO-aBTOMATHOE MHOXKeCTBO B ayipaure A, Y — KOHETHO-aBTOMATHOE MHO-
JKeCTBO B 0JIHOOYKBeHHOM aJihasure. O6o3naunMm yepe3 X/Y MHOKeCTBO Beex Tex ¢jioB u3 X,
JUTMHBI KOTOPBIX SBJISIIOTCS JynHamu cjioB u3 Y. JlokazaTh, aro muOXKecTBO X /Y KOHEUHO-
aBTOMATHO.



23. s aBromaros A u B mocTpouts (HeIeTepMUHUPOBAHHBIN) aBTOMAT, KOTOPBIii JOITyCKAeT MHO-

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

A:Q={q, %, e},

f0,q1) =@, f(L,q) =aq,
[0,02) = g2, f(1,q2) = g3,
f0.q3) =aq1, f(1,43) = gs,
F={q, e}

B: Q={q, ¢},
fO,q)=q, f(l,q1)= g,
[00,¢2) =qi, f(1,¢)=q,
F={e}

A: Q= {q1, @2},

fO0,q) =aq, f(L,q) =g,
f0.@)=aq, f(l,¢)=q,
F={g}

B:Q={q,q,a}

fO. @) =g, f(lq1) =gs,
[0,q2) = @2, f(1,02) = qo,
f0,q3) = a3, f(1,33) = qu,
F={q,0q}

24. Ina asromara A nocrpouts (HemerepMmunnposanubiit) asromar C, y koroporo D(C) = D(A)*:

1) Asromar A u3 zamaqan 23 (1):

A Q =A{q1, ¢, 43},

[0,q1) =@, f(L,q) =q,
f(O, Q2) = 42, f(17 CIQ) = {3,
f0.g3) =aq1, f(1,43) = gs,
F={q, a};

2) Asromar B u3 3amaqan 23 (2):

B: Q= {q1,q,q},

f0,q1) =g, f(1,q1) = gs,
[0,0) =q, f(1,¢)=q,
f0.q3) = g3, f(Ll,43) =,
F = {q2,q}

10



IIpunoxenne 2: 3a/1a9M M0 YACTUIHO PEKYPCUBHBIM (DYHKIUSM

JlokazaTh 4aCTUYHYIO PEKYPCUBHOCTD (DYHKITHIA:

10.

11.

T, 2 BXOJIUT B IlepecevdeHne odjacTeil 3HaueHn it

C flx) = IPUMUTUBHO-PEKYPCUBHBIX yHKIWI g1(2), g2(2),

HE OIIpeie/IEHO, HNHa4E;

f~Yz), tne f — obmepekypcuBHas nepecranoska (GuekTusHas byHKus) Ha No;

X rEa1,...,a4
f(l‘): ’ { b ’ m}7 ala"'aamENO;
HE olpenesjeHo, HnHaue,
f(x) 1, 2 BXOJUT B 00JIaCTh 3HAYEHUN (PYHKIIUU ¢,
x ==

He OITpeJiesIeHo, WHave,
g(z) — npuMHTHBHO-peKypcUBHas (DYHKIUsA, HAIpUMEp, 22, 2%;

x, filz) = folx),

He OIIpeJieJIeHO, WHade,

fx) =

f1(z), fo(x) — npuMUTHBHO-peKypCUBHBIE (DYHKIHN;

. T =Y,

- x/y;

x, B ITOCJIEJIOBATEIBHOCTH ¢ €CTh JIBE €JIMHUIIbI HA PACCTOSAHUEA T + 1,
He OIIpeJie/IeHO, WHaJe,

g(z) — npuMuTHBHO-pEeKypcHBHAA (bYHKIHNS, npuHAMaomas suadenus 0, 1 (1BomdHas mocie-
JIOBATEJILHOCT ) ;

Z, B IIOCJIEJIOBATCJIbHOCTU g €CTb T +1 NAYHINX IIOAPAT €IUHUILL,

fx) =

He OIIpeJie/IeHO, WHAaJe,

g(z) — npnMuTHBHO-pEeKypcHBHas (bYHKIHNS, npuHrMaromas 3uadenus 0, 1 (1BomdHas mocie-
JIOBATEHLHOCTD ).

HpI/IJIO}KeHI/Ie 3: 3aJla49 110 KJIacCaM CJIO2KHOCTHI

1.

[Iycrs 6z0dom 3amaqn L sBisiercs cioso o € A* rne A = {0, 1}. Hokaxure, uro 3amada L
HPUHAJJIEXKUT KJjiaccy P, ecian e6onpoc 3TOi 3aa9u CJIe/ Ly oIt

1) BepHO Jin, YTO YUCJIO €JIUHHUI CIOBA (v JICJINTCS HA 3;

2) BEPHO JIH, YTO JJIMHA CJIOBA (v HEYETHA,

3) BEPHO JIH, YTO CJIOBO (v HE COJEPKUT 1101ci0B0 101;

4) BEpHO JIH, 9TO CJIOBO (v HE SIBJISIETCSI 3allUCHIO CTEIEHH JIBOMKHU B JIBOUYIHOl CHCTEME CUUCIe-
HUS;

5) BEPHO JIM, UTO CJIOBO (v SIBJISICTCSI TIAJTMHIPOMOM;

11



6) BEPHO JIH, UTO CJIOBO (v COJEP’KUT PABHOE YHCJIO HYJIEH U €MHMUIL;
7) BEPHO JIi, 9TO B JIIOOOH HAYAILHON JACTH CJIOBA (v UUCJIO HyJIel He GOJIbINe YUC/Ia €JTIMHNUIL;

8) BEPHO JIM, UTO CJIOBO (v ABJIAETCA MEPUOIMIECKUM (T. €. UTO HaljeTcs Takoe CIoBo 5 € A*
aro o = B ... [0, rme n = 2)7?
———

n

[TocTpotite mammunay ThiopuHTa, peraoIyio 3a/a4y L ¢ MOJTUHOMUATBLHON CJI0XKHOCTBIO; OIle-
HUTE TIOJIyYeHHYIO CJI0KHOCTE T'(n).

[Iyctb A = {0,1} u L C A*. Jlokaxkutre, 970 MHOKECTBO (s13bIK) L mpuHajyiexxuT Kiaaccy P,
eCJT MHOXKeCTBO L COIep:KuT Bce cjioBa u3 A*, KOTOpbIe:

1) comepzkar He MeHee Tpex HyJieil;

2) coxepzar mozcsoso 010;

3) SIBJISIOTCS BEKTOpAMU 3HAaYeHUil (DYHKIMI ajreOpbl JIOTUKY;

4) ABJAIOTCA BEKTOPAMU 3HAYeHUN (DyHKIUI ajareOphbl JIOTUKU, HE COXPAHSIIONUX 1.

[Tocrpoiite mammuy ThOpuHra, pacIO3HAIONLYI0 MHOXKECTBO L € HOJMHOMMAILHON CJIOXKHO-
CTBIO; OIEHUTE MOJIYIEHHYIO CIOKHOCTE 1'(1).

[Iycts 6x0dom 3amaan L asiserca KH® K, 3amucannas ¢JIOBOM B M3BECTHOM KOHEYHOM aJl-
dasure A. Jlokaxure, uaro 3ajada L upuHaIexRuT kiaaccy NP, ecin eonpoc 91oit 3amadn
CJICJIY IOIIUTA:

1) cymecrByer sin Habop, Ha Koropom KH® K pasna 1;

2) cymectByet Jin Habop, Ha koropom KH® K pasha 0;

3) CyIIECTBYIOT Ji JIBA [IPOTUBOIOJIOKHBIX Habopa, Ha KoTopbix KH® K npunumaer ojguna-
KOBble 3HAYEHNUS,;

4) cymiecTBYIOT JiH JiBa cocennux Habopa, Ha Koropbix KH® K npuHuMaer mpoTHBOIOIOKHBIE

3HAYEeHUsA !

[Iycrs 6xodom 3amaan L sBasercs rpad G = (V) E), 3a/laHHbI MHOXKECTBOM BEPIIHH W MHO-
JKeCTBOM pebep, n unciio k. Jokaxkure, aro 3a1ada L npuHajexut kiaaccy N P, ecimn eonpoc
3TOHN 3aJa4U CJIEyIOIITA:

1) cymecrByer sin B rpade (G IpOCTO IUKJI, coJiepzKaliuii He MeHee k pebep:;
2) cymectByer s B rpade G nosHbi moarpad, copepKamuii He MeHee k BEpPIINH;

3) MoxkHO Ji BepuinHbl rpada G pa3duTb Ha k MHOMXKECTB, 4TOOBI He HAILIOCH pebep, coelu-
HAIOIMUX BEPHINHBI U3 OJHOI'O MHO2KECTBA,;

4) moxkuo Jiu B rpade G yaamuth k pebep, 9ToObl ocTasics HeCBA3HbIH rpad?

[To sxody K samaun BBIII nocrpoiite 6xod K' 3amaau 3-BbIIl B cOOTBETCTBUNN C ITOJTMHOMHU-
aJIbHBIM CBEJIEHMEM IMEPBOA 3a/1a91 KO BTOPOMH, €CJIn:

1) K = (x1 Va2V ag)(T1 VsV IV T) (T2 V T3V as);

2) K= (z1VZaVas VTV as) (T Ve Vay) (T3 VeV Is);

3) K = (21 Vag Vag Vi) (Ty Vg Vas Vag) (T Vag VsV ae);

4) K= (1 Ve Vaz Vg VIe) (T VI VIV IV ae) (v VTs) (T2 V).

[TokaxkuTe, Kak 110 HAOOPY, HA KoTOpoM BbinostHsgeTcs KH® K, moctpouth Habop, Ha KOTOPOM
poimosasgercds KH® K’ u naobopor.
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6. IHommHOMMATIBLHBIM @JITOPUTMOM TTPOBEPHTE BhITOJHUMOCTh 2-KH® K| ecin

1) K = (21 V22) (T2 V 23) (21 V T3);

2) K = x1(xg V Z3)(T1 V x3) (T2 V 24)T4;

3) K = (21 Va2)(T1 VZy)(Ta Vas3)(Ts Vay);

4) K = (21 V Z3)(Z1 V 23) (22 V 24) (T2 V T4) (T3 V 24).
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