IIJIAH CEMUHAPCKUX 3AHSITUN

nmo Kypcy <«lomosHurenbHbIE TJIABbI AUCKPETHON MaTeMaTUKW»
Yactp 1. Koneunbie aBToMaThI-pacCIIO3HABATEJN U aBTOMAaThI-IIpeoOpa3zoBarean

SaugaTue 1. MHoxecTBa, J0IycKaeMble KOHEUYHBIMH aBToMaTamMu. [IpaBouHBapuanTHas K-
BUBAJIEHTHOCTb.

B aym: N1 (1,2,5,6,9), No 2 (1,4,5), N 3 (1,3,5,6), Ne 4, No 5 (1,3,4).

Sangarue 2. TeopeTUKO-MHOXKECTBEHHBIE OTTEPAITNH HAJ KOHEYHO-AaBTOMATHBIMI MHOYKECTBA-
mu. HegerepmurupoBarubie aBromMarsl. Omnepanun mIpOn3BeIeHUs 1 NTePAIUH.

B ayr: N8 Ne 9, Ne 10 (1), Ne 11, Ne 12 (1,3), Ne 21 (1), Ne 22 (1), Ne 13-15.

Saugarue 3. Perysgpubie BoipazKeHus U peryaspHble MHOXKecTBa. Teopema Kyrmwu.
B aya.: Ne 16 (1,3,5), Ne 17-20.

Sangarue 4. 3a/aHne TeTepMAHUPOBAHHBIX (DYHKIWH JepeBbsavu. Bec nepesa. lnarpamMmmebr
Mypa n KaHOHUYECKUEe YDaBHEHUS.

B ayx. Ne 1.1 (1,3,8,9), 1.2 (1), 1.4 (1), 1.10 (1), 2.1 (1,2,6), 2.4(2).

Ha mom Ne 1.1 (4,6,9,13), 1.2 (2), 1.4 (3), 1.10 (3), 2.1 (3,7), 2.4 (1,3).

Saugarue 5. [Ipecrapienne KoHeYHO-aBTOMATHBIX (pyHKIMiT quarpamMmmavu Mypa u KaHo-
HUYECKUMU ypaBHeHUgMU. Onepanun HaJl KOHEYHO-aBTOMATHBIMU (DYHKITUSIMU.

B ayx. Ne 2.1 (16,35), 2.5 (2), 2.8 (1,6,7), 2.9 (1,4), 2.10 (2).

Ha mom Ne 2.1 (15,34), 2.5 (3), 2.8 (2,5,8), 2.9 (2,5), 2.10 (1).

Saugarme 6. Peanuzanug Koneuno-apromarubix pynkmnuit cxemamu. [losnora B MHOZKECTBE
KOHEYHO-aBTOMATHBIX (DYHKITHI.

B ayx. Ne 2.13 (1,4,5), 2.14 (1,4), 2.17 (1,4).

Ha mom Ne 2,13 (2,6,11), 2.14 (2,5), 2.17 (2,5).

SAIJAYN 110 ABTOMATAM-PACITIOSHABATEJIAM

1. Mocrpouts auarpammy Mypa st apromara B andasute {0, 1}, KoTOpbIii gomycKaer
CJIeIVIOTIee MHOYKECTBO:

1) a) muoxecrso {0,1,A}; 6) muoxkecrso {0,1}*\ {0,1,A};

2) Bce €JI0Ba, KOTOpBIE HAYMHAIOTCs cJ10BOM 01;

3) Bce cJI0Ba, KOTOpbIe OKaHIHBaOTCs ctoBoM 101;

4) Bee caoBa JUUHLL 3 U ¢10BO 0;

5) Bce cyoBa JyuHbL 3, KpoMme cyoBa 110;

6) Bce coBa, KOTOpbie comepKar coBo 001;

7) Bce cJI0Ba, KOTOpBIE cocTaBieHbl n3 «6aokosy 011 u 101;

8) BCe cJI0Ba, NMEIOIINEe HEYETHYIO JJINHY U CJI0BO 11;

9) Bce c0Ba, KOTOpbIe UMeEIOT BXOxkKIeHust cto 000 u 111;

10) Bce cyioBa, y KOTOPHIX 3a KaXKJIBIM CHMBOJIOM 1 CJEIYIOT KaK MUHEMYM JIBa
cnmBoaa 0.

2. /lokazaTh KOHEYHYIO aBTOMATHOCTD CJIE/YIONUX MHOXKECTB!



1) nroboe kouewnoe MuOxkecTBO X cioB B andasure A = {ai,...,a,} ¥ MHOXKeCTBO
AT\ X

2) MHO)KecTBO Beex ¢yioB Buja af (1 <i<m,n=1,2,...) B andasure {ay,...,an};

3) MHOXKeCTBO Beex ¢i0B B asidasute {0, 1}, KoTOpble UMEIOT YETHYIO JJINHY, HAUUHAIOTCS
cruMBOJIOM 0 M OKAHIUBAIOTCSI CUMBOJIOM 1;

4) mHO)KecTBO Beex 0B B andanure {0, 1}, KOTOpbIe COMEPKAT HEIEPEKPHIBAIOIIHECS
Bxoxkienud cjaos 000, 001 u 011;

5) MHOKecTBO ¢1oB Buga 0" 10"21 ... 10110 rae ny,...,n, = lu
a) aucyio k buKcHpoBaHo, 6) YUCI0 k TPOU3BOJIBHO;

6) MHOXKecTBO caioB Brga (10™11)"10(10™21)"20 ... (10™*1)™ tae my,. ..,
mg = 2, ny,...,N, = 1 1 uncyio k GuKCupoBaHo.

3. Onpegnennts Ha MHOKecTBe {0, 1}* mpaBomHBapHAHTHOE OTHOIIEHWE KBHBATEHTHO-
CTU KOHEYHOT'0 WHJEKCA, /IJId KOTOPOro cJeyIolue MHOYKEeCTBA OYIYT Mpe/ICTAaBUMBI B BUJIE
o0be/INHEHUS] HEKOTOPOTO YHCJIa KJIACCOB YKBUBAJIEHTHOCTH:

1) {A}; 2){0}; 3){A,0,1}; 4) mmoxkecTBO Beex caoB Buga 0%, rme n > 1;  5) muO-
’KecTBO Beex ¢ioB Buja 0"1, e n > 0;  6) MHOXKECTBO BCeX CJIOB Y8THOI IJIHHBI (BKIOYAsT
ycToe ¢JI0BO) BMecTe co caoBamu 1 u 111.

4. das qr06oro n > 2 onpegennth Ha MHOKecTBe {0, 1 }* mpaBoMHBapHaHTHOE OTHOTITEHHE
3KBHUBAJICHTHOCTH UHJICKCA N,

5. Ilop3ysich TPOBOMHBAPHAHTHBIM OTHOIEHWEM 9KBHBAJIEHTHOCTH, TOKA3aTh, YTO CJIe-
JYIOIIHE MHOXKECTBA HE ABISIOTCA KOHEYHO-aBTOMATHBIMHU:

1) {0"1*": n=1,2,...}; 2){0"10": n=1,2,...}; 3) MHO)KECTBO BCEX CHMMETPHY-
HbIX 0B B andasure {0,1}; 4) {O”2 cn=12...} 5 {1” i=0,1,...}, rme p; — i-e
IIPOCTOE YHUCJIO.

6. CymmecTByer Ji GeCKOHEUHOEe KOHETHO-aBTOMATHOE MHOKECTBO X, TAKOE, YTO MHOKe-
ctBo {aa : a € X} KOHEUHO-aBTOMATHO?!

7*. Ilo aHaysoruy ¢ MpaBOMHBAPUAHTHBIM OTHOIIEHHEM 3KBUBAJIEHTHOCTH ONpPEIETHM Ha
MHOKecTBe A* JIeBOMHBAPHAHTHOE OTHOIIEHNE SKBHBAJIEHTHOCTH: €CJIH 4@ ~ b 1 € — 1pon3-
BOJIBHOE CJI0BO 3 A*, T0 éa ~ éb.

ByﬂeT JIN OJId JIEBOMHBAPUAHTHOI'O OTHOIICHUA IKBUBAJEHTHOCTHU CIIpaBEIJINB aHaJIOT
TeopeMbl 2 U3 JIeKIuii (0 TpeIcTaBIeHn  TPON3BOJILHONO KOHEYHO-aBTOMATHOIO MHOZKECTBA
B BHJI€ 00beJIMHEHUs] HEKOTOPOro KOJIMYECTBA, KIACCOB JIEBOMHBAPHAHTHOIO OTHOIIEHHUS K-
BHBAJICHTHOCTH KOHEYHOI'O MHJEKCA)?

8. BBectu omnepanuio mpsiMoro npoussejeHus aBToMaroB. C HCIOJIH30BAHHEM JTOH oOrre-
panuu J0Ka3aTh 3aMKHYTOCTh KJIACCAa KOHEYHO-aBTOMATHBIX MHOYKECTB OTHOCHUTETHHO OIIe-
panuii o0be/INHEHUS U MepecedeHnsl.

9. BeidcHUTD, COXpAHAIOT Ju oneparnuu U, N, -, % KJacc BCeX MHOXKECTB, KOTOPbIe He dB-
JITIOTCS KOHEYHO-aBTOMATHBIMU.

10. Kakune MHOYKeCTBA JIOMYCKAIOT CIEJYIONTNE HEJeTePMUHAPOBAHHBIE ABTOMATHI (TIpeI-
BapUTEJBbHO IIOCTPOUTD JIJId HUX AUATIDAMMbL Mypa):

1) Q= {C]1,Q2,CI3}, f<O7Q1) = {Q2}, f(1,Q1) = {C]1,Q2}> f(oa(h) = {Q?,}; f(LQQ) = {QS}>
f(oa 613) = {Q3}a f(lquz) = {927613}» F= {CI3};



2) Q ={q1, @, a3}, [(0,¢1) = {a1, 2}, f(L, 1) ={ar}, £(0, ) = {2}, f(1,02) = {q, a5},
f(0,q3) ={aq1, a3}, f(L,q3) ={a, a3}, F ={gs}

11. JInsg 3aJaHHBIX HEJACTePMUHUPOBAHHBIX aBTOMATOB METOJOM JCTCPMUHU3AIMA MO-
CTPOUTDH IKBUBAJICHTHBII JeTePMUHAPOBAHHBI aBTOMAT (MOXKHO JaBaTh JIO0bIE 3a/a4H, B
ToM uucie 3axady 10).

12. Mycrs A = {A,Q, f,q1, F'} — HenmerepMmunupoBansbiii apromar, Fy, [y, — HemycTbie
noaMHOKecTBa MHO)KecTBa Q u D = D(A). BoisicHUTE, clipaBe UIUBbI JIN CJIeYOIIHe DaBeH-
CTBA:

1) D=A*\D,tne D' =D(A)u A ={A,Q,f,q,Q \ F};

2) D =D, UDy, e Dy = D(A;), Ai = {A,Q, f,q1, i} m 1 U I, = I

3) D=DiNDy,tne Dy = D(A;), Ai ={A,Q, f,qi. i} u FiNF, =F.

13. Ormpasasscs or muoxects {0} u {1}, mocrpours ¢ momMosio oneparuii 06beguHe-
HUST, TPOU3BEICHNUS U NTEPAINH MHOYKECTBO Beex ¢/10B B asndasure {0, 1}, KoTOpbIE cogepkar
mozacaoso 0001.

14. Ilyers @ — caoso B andasure A = {ay,...,ay}. CKOIBKO pa3 HyXKHO MPUMEHHTD
OIEPAITUIO UTEePAIHUH, 9TOOBI MONTydInTh MHOXKecTBO A* \ {a} u3 muoxectB {a,},...,{an} ¢
HOMOIIBIO Oneparyit 00beMHeHNS, TPOU3BE/ICHUS] U UTEPAITUN ]

15. IMycrs muOXKecTBO X cocTonmT U3 n caos. Moxker u muoxectso X - X comepkarh n’
CJIOB; MeHbIIIe, TeM n? cJI0B; MeHblle, 4eM n CJIoB?

16. JlokazaTh peryasipHOCTb CIEYIONMX MHOXKECTB ¢JI0B B andasute {0, 1}:

1) mo6oe KOHeTHOe MHOYKECTBO CJIOB U jmonosHenne (10 muoxkectsa {0, 1}*) K koneqnomy
MHOZKECTBY CJIOB;

2) MHOZKECTBO BCEX CJIOB, IPEJICTABAMBIX B BI/IE IPOM3BEICHUS 33 JAHHBIX CJIOB A1, . . . , Ay}

3) MHOXKECTBO BCEX CJIOB, COAEDZKAIINX B KAYECTBE MOJACT0BA OJHO U3 CJAOB Gy, . . . , Gp;

4) MHOYKECTBO BCEX CJIOB, JUIMHBI KOTOPHIX UMeroT Bux 5k + 1 win 5k + 3;

5) MHOYKECTBO BCEX CJIOB, KOTOpBIE He cojiepKar cjoso 01.

17. IlpuBectu npumep GeCKOHEYHOTO PErYISPHOTO MHOYKECTBA, KOTOPOE HEBO3MOYKHO MO~
JIYIUTH C OJHOKPATHBIM HCIOJb30BAHHEM OTEPAINE *.
18. Ilycts X — peryasipHOe MHOYKECTBO B ajiaBuTe {d1, ..., Am}, Y1, .. ... ,Y,, — mpo-
at...m
U3BOJIBHBIE PETYJIAPHbIC MHOKeCTBa. JoKazaTh, 4T0 MHOXKECTBO Sy: 'y" X, MONTy4YeHHOE B
pe3yabTaTe OJHOBPEMEHHON 3aMeHbl OYKB a1, ..., d, B JIOO0M cioBe n3 X MHOKECTBAMU

Yi,..., Y., 9BadeTcd peryaIdpHbBIM MHOXKECTBOM.

19. [lycte X — peryaspuoe muoxectso, Rev(X) — MHOXKecTBO 06parennit Becex CJIOBB U3
X (T.e. cJIOB, IPOYATAHHBIX ClIpaBa HaleBo). Jlokazarsk, uro MHOXKecTBO Rev(X) peryasipHo.

20. IIycts X — KOHEYHO-aBTOMATHOE MHOXKECTBO B ajidapure A, Y — KOHEUHO-aBTOMAaTHOE
MHOKECTBO B 0HOOyKBeHHOM asidasure. O6o3Haunm depe3 X /Y MHOKECTBO BCEX TeX CJIOB
u3 X, JJIMHBI KOTOPBIX SBIAIOTCS JyinHaMu caoB u3 Y. Jlokasarb, uro mHOxkecTBo X/Y
KOHEYHO-aBTOMATHO.

21. s aBromaToB A u B mocTpouTh (HeIeTepMHHUPOBAHHBIN) aBTOMAT, KOTOPBIH /10~
nyckaer muoxkecrso D(A) - D(B):



1) apromar A: Q = {q1, ¢, a3}, f(0,q1) = @2, f(L,q1) = q1, f(0,q2) = @2, f(1,q2) = g3,
f0,a3) = qu, f(L,g3) = a3, F={q1,q},

apromar B: Q = {q, ¢}, f(0,q1) = a1, f(L,q1) = @, f(0,02) = @, f(1,q2) = g,
F={g}

2){&]3}TOM&T “4: Q = {CI1,C]2}7 f(anl) = (41, f(lvch) = {2, f(07q2) = 1, f(17612) = (o2,
F={g}

aproMar B: Q = {q1,q, a3}, f(0,q1) = @2, [(L,q1) = a3, f(0,02) = @2, f(1,02) = @2,
f0,q3) = g3, f(L,@3) = qu, F ={aq2 3}

22. Jlng apromata A nocrpouTts (HegerepMuEIpoBanHbiil) apromar C, y kotoporo D(C) =
D(A)*:

1) aBromar A u3 3agaqan 21.1; 2) asromar B u3 3amaun 21.2.



