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§ 1. A3bIKU U ecpammamuku

1.1. Iloka3ate, d4Yt0o ecim A — KOHEUYHOEC MHOXKECTBO,
A Al (HA
To 27| = 2™ (2% — 510 OyJeaH, T. €. MHOXKECTBO BCEX ITOAMHOXKECTB
MHOecTBa A, |A| — MoIHOCTH MHOXKECTBa A).

1.2. Tloka3zath, yto eciiu A u B xoHeuHble MHOXKecTBa U |[A|= M,
|B|= n, To |AxB|= mxn (AXB — 3T0 nexapTOBO MpPOU3BEICHUE MHO-
xectB A u B).

1.3. PaccmotpuM otHouieHue A~B mexay IByMsi MHOXKECTBaMU
A u B, onpenensemoe paBerHctBoM |A|=|B|. Iloka3aTh, 4TO 3TO OTHO-
LIEHUE SBJIAETCS OTHOLIEHUEM 3KBUBAJIEHTHOCTH.

1.4. Tlokazats, uro AUB = C(C(A)NC(B)), rae C(S) — momnoi-
HEHHE MHOXECTBaA S.

1.5. Iloka3atb, uto st ar00bIX MHOXecTB A 1 B A = B Torna
u Toibko Toraa, koraa (ANC(B)) u (C(A)NB) = o (o 0603HavaeT Iy-
CTO€ MHOECTBO).

1.6. ITokazats, uto Ax(B; U B,) = (AXB;) U (AxB,).

1.7. Tlokazats, uto eciu A sub B, To C(B) sub C(A). (3aech

A sub B o3nauaer, yTo MHOXECTBO A SBJISETCA ITOJMHOKECTBOM
MHOKecTBa B.)

1.8. IToka3aTh, 9TO MHOKECTBO BCEX MPOCTHIX YUCET OCCKOHETHO.

1.9. HapucoBats rpad ¢ BepmmHamu {Vi, Vp, V3} U C JIyramu
{(Vl,Vl), (Vl,Vz), (V2,V3), (V2,V1), (V3,V1)}. Haiitn Bce 1IUKIIBI C OCHOBA-
HUEM B BEPIIUHE V1.

1.10. ITycte G = (V,E) — npousBoabHbIi rpad, rae V — MHOXe-
CTBO BEpIIWH, a E — MHO)kecTBO ayr. Jlokas3aTk, 4TO €CJIM CYIIECTBY-
€T IyThb MEXKJY BEPUIMHAMM Vi U Vj, TOrJa MEXIy dTUMHU BEPIIMHAMU
JOJIKEH CYIIECTBOBATh MyTh JUTMHBI He Ootee |V|-1.



1.11. PaccmoTpumM rpad ¢ N BeplIMHAMU, B KOTOPOM CYIIIECTBYET
He 0oJsiee OJTHOM TyT'H MEXKIY JIOOBIMU IBYMs BepiinHaMu. [lokasars,
2
4yTO Toraa rpad uMmeer He Oosee N° ayT.

1.12. SIsnsserca 1u  mHOokectBo {a, b, aa, bb, ab, aab}
(hopMaTbHBIM SI3BIKOM?

1.13. Ilpunamnexkatr 1u cTtpoku €, ab, aabb, aaabbb s3piky
L = {a"b"| n > 0}? (¢ 0603HauaeT MycTyIO CTPOKY.)

1.14. TTycts A={ab,c} u B={c,ca} — na hopmanbHbIx A3bIKa

nag andasurom {a,0,C}. Ompenmenuts cremyromme QGopMaabHbIE
SI3BIKH
AUB: A\B: A>UB?; A’\B?>: A*B:B-A

1.15. Ilycte L = {ab, aa, baa}. Onpenenuts, kakue u3 cieayro-
IIUX CTPOK MpUHAMIEe)KaT L*:
abaabaaabaa, aaaabaaaa, baaaaabaaaab, baaaaabaa.

1.16. Onpenenum omnepanuio OOpaIIeHUs] CTPOKU CIIEAYIOIMINM
oOpazom:
a'=a,
(0a) '= ao* 15 Beex ae I, o€ T*.

a) rmokasathb, uto (of) = B_la_l s Beex o, B e X7 ;

“Ay-1 .
b) mokaszatse, 4to (00 ©) = o I BCexX o€ XF;
C) 3ammcaTh PEKyPCHUBHOE OMpeeicHUe PYHKITUU TTTUHBI CTPOKH

-1
| & | u nokazars, uto | |Ha ™ |.

1.17. llycts 2 — npousBonbHEI andaut. OnpenenauTs MOII-
HOCTb MHO>ECTBa X*.

1.17 @) naiitu L*, tme L = { € };
b) mate mpumepsl sA3bIKOB L, 171 koTophix L*=L;
C) cymiecTByeT JH S3bIK, it kotoporo C(L*)= (C(L))* ?



1.18. Ilycts gana rpammaruka G =({A S} {01},P,S), rne P co-
CTOUT U3 IPOYKLIHM:

S - 0AL

0A— 00AL

A-e

JlokazaTb, 4yTo L(G)={0"1" |n >1}.

1.19. IIycte G=({S, A B}.{a,+*(,)},P,S), roe P cocrout u3 mpo-
JIYKIHM:

S—>S+A[A

A—> A%B|B

B—(S)|a

Haittu L(G).

1.20. Onucatsp SA3bIK, MOPOKTAEMBIA TPAMMATUKOMN C TIPOAYKIIUAMU:
S —>aA,

A — bS,

S—o¢

1.21. Haiitn rpamMmMatuku g andasurta X = {a, b}, mopoxmaro-
II[1€ MHOYECTBA:

a) BCEX CTPOK C CIMHCTBCHHBIM 4,

b) Bcex cTpoK ¢ KaK MUHUMYM OJHUM &,

C) BCEX CTPOK ¢ HE OoJiee 4eM TpeMs a.

1.22. TlocTpouTh rpaMMaTHKHU, KOTOpPbIE MOPOXKIaId OBl Ciledy-
1o1ue sa3biku B andasute {0, 1}:

1) Bce CTPOKH TaKHe, YTO B KaXKIOM U3 HUX HEIOCPEIACTBECHHO
crpaBa OT Kaxaoro cumBoja 0 ctout cuMBot 1;

2) BCE CTPOKH TaKWe, YTO Pe3yJbTaThl YTCHUS 3THX CTPOK ClIeBa
HaIpaBoO W CIIpaBa HAJIEBO COBIIA/IAIOT;

3) Bce CTpPOKH, KOTOphIe cojaep:kar cuMBojoB O BaBoe Ooblile,
YyeM CUMBOJIOB 1;

4) Bce CTPOKH, KOTOPbIE HMEIOT OJMHAKOBOE YUCIIO0 CUMBOJIOB O 1 1;

5) Bce CTPOKH, KOTOPHIC UMEIOT YETHOE YKMCIIO CUMBOJIOB 0 1 deT-
HO€ YHCJIO CUMBOJIOB 1.



1.23. OnpenenuTs S3bIK, MOPOKAAEMbIA FPaMMATUKON C MPOTYK-
UUSIMU:

S — Aa,
A — B,
B — Aa

1.24. TlocTpouTh rpaMMaTHKy, KOTOpasi Mopoxaana Obl BCEe CTPO-
KM U3 MHOXKecTBa {(,)}" , B KOTOPBIX CKOOKH pacCTaBJICHbI IIPABUIIBLHO.

1.25. Ilycts G, — rpamMmaTrKa, UMEIOIIAast PO TYKITUN
S —bAjab

A—a|aS |bAA

B—Db|bS|aBB ,

a G, — rpammMaruka, onpeaensieMas NpoayKIUUIMU
S — aB |aBS | bAS |bA

A—>DbAA|a

B—>bBB|b .

ITokazarsk, uto L(G,)=L(G,).

1.26. JIma kaxaoro W3 CICAYIONINX S3BIKOB HAWTH TPaMMAaTHKY,
MOPOKIAFOIIYIO €TO.

a) L, ={a"0":n>0, m>0};
b) L, = {a"b*™ : n > 0};

) Ls={a"*p": n>1};

d) L,={a""*: n>3};
e)Li-Ly;

f) Ll ) L2 ;

g) L1\ C(Ls) ;

h) (Ly)*;

i) (Lo)*.



$ 2. KoHeyHble asmomamul

2.1. lan aBTomat M:

a a

a b

4o ) q; ( 4>
b 1 b

Kakue wus3 YKa3aHHbIX HHWXKC CTPOK O3TOT aBTOMAT PACIIO3HACT,
a kakue orepraer: ab, bab, baa, abbb, bbaab, bbaa ?
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2.2. Onpenenuth 36k L(M), momyckaemblii (pacro3HaBacMbIid)
JNE€TEPMUHUPOBAHHBIM KOHEUHbIM aBTOMATOM ([IKA) M:

a a b
b a b
o " 4 " 9>

2.3. Jlan HeneTepMUHUPOBAHHBIN KOHEUHBIN aBToMaT (HKA) M:

a
o " 4q;

M

[Toctpouts HKA M" 6e3 e-nepexonoB u sxBuBaieHTHbIN HKA M.

2.4, Tloctpouts JIKA niis S36IKOB, COCTOSIITNX

a) W3 BCEX CTPOK B ajdaBUTE X, COJACPKAIIUX B TOYHOCTH OIMH
CUMBOII 3;

b) Bcex cTpok B andaBute X, coAepKANIMX KaK MUHUMYM OJIHMH
CUMBOII &,

C) BCeX CTPOK B alipaBuTe X, coAepkaliux He 0ojee TPEX BXOXK-
JIeHU cCUMBOJIA 4.



2.5. IIpeobpazopate HKA M

4o

a

b a

k skBuBasiecHTHOMY HKA 6e3 g-miepexo1oB.

2.6. Haiitm JIKA, sxBuBaneHTHBIN 1anHOMY HKA:

/>(1
q

2.7. ITokazats, uto eciou B JIKA M

d a b

b a b
qo " 4 " 4>

3aMEHUTHh (PUHAIBLHOE COCTOSIHME Ha He(PUHAIBHOE, a BCE He(PUHAIIb-
Hble — Ha (QuHanbHble, TO nonxyyuM JIKA, momyckaromuil s3bIK

C(L(M)).

2.8. Ioctponts JIKA s s3sika L= {ab’wb* | oe{a, b}*}.



2.9. Onucars s3bIK, JomycKkaeMbii cineayromum JIKA:

2.10. ITycts M = ({0, &, 9, }.{a, b}, 0,0,,{0:}) — HKA, rze

©(d,,a) ={0,,9,}; 0(q,,a) ={0,, & };
®(qo’ b) :{qo}; ®(q2’a) :{qu Q2};
©(q,,b) =0;

®(Q2’ b) - {qo’ Q1}

Onpenenutes KA, skBuBanienTHbii HKA.

2.11. TToctpouts JIKA, skBuBanentHoii HKA, m3o0paxeHHOMY
Ha PUCYHKE:

(V) %
2.12. Tloctpouts JIKA, xotopslii pacmosnaer sseik L {01},
KaJ1asi CTPOKa KOTOPOrO TAKOBA, YTO:
a) cmpasa ot 0 Bcerga Haxoaures 1;



b) conepxut mo kpaiiHelr Mepe OJMH pa3 Kak MUHUMYM JIBa CTO-
AMUX psaoM cumBoda 0;

C) COACPKUT IO KpalHEeH Mepe ABa CTOSIIMX psgoM cumBoia O
WJIM JIBA CTOSIIIIMX PSJIOM CUMBoJIa 1.

2.13. TIycts L={a"|n>0}, rne @ €{0L10}. IMocrpours HKA,
JOITyCKaroIui L.

2.14. Iycts L<{01}".

1. IToctpouts HKA wnmn JIKA, pacno3Haromnmi Bce CTpoku u3 L,
€CIIH:

a) Kak/asi CTpOKa COJAEPKUT YETHOE YUCIO CUMBOJIOB O 1 HedeT-
HOE YHCJIO CUMBOJIOB 1;

b) kaxkmast cTpoka He COACPIKUT HU oAHOM u3 moactpok 011 u 101;

C) 4MCIIO HyJIeH B KaXJI0W CTPOKE KpaTHO 3.

2. Iloctpouts JIKA, skBuBasieHTHbIE MTOTy4eHHbIM B 1.1 HKA.

Lc{12,3}

2.15. Tlycth s3bIK , Kakaasa cTpoka & KOTOpOToO Ta-

KOBA, YTO MOCJIEJHUNA CUMBOJI yKe MOSBIISICS paHblie, T. e. ¢~ para ,

ree a€ft23 By e{l23}y [Moctpouts HKA, momyckarouii
crpokn @ €L,
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§ 3. PecyasipHble 8blpadceHUs
U pezysipHble 2pamMMamuKu

3.1 Onpenenuth MHOXKECTBA, 0003HAYAEMBIE CJICAYIOIIUMU PEry-
JSIPHBIMH BBIPAKCHUSIMU:

1) (5+¢9)*;

2) 8(8+t9)*69;

3) (a+b)@a+b+6+e).
4) (a+b)(e+6) +a.

3.2. IlokazaTh, 4TO MHOKECTBA, COOTBETCTBYIOIINE JIByM JaHHBIM
PETYISPHBIM BBIPAXKEHUAM, COBIAJAOT:

1) (a'b)c , a"(bc).
2) a'bub+aab:
3) b(b+ab)'a, b(b'ab)’ba.
4) b(ab+b)'a , bb'a(bb'a)"

3.3. 3aMeHHUTh KaXKJI0€ M3 CIICIYIOIMINX BBIPAKCHUN JKBHUBAICHT-
HBIM, B KOTOPOM HE€ MCIOJIb3YETCS 3HAK +:

1) (a+b);
2) (a+bb+ba)*:
3) (a+(bb+ab)’)

3.4. JlokaszaTh SKBUBAJICHTHOCTD:
(a'ab+a'ha)’a” =(a+ab+ba)".

3.5. Jlokazarh creaylomme TOXAECTBA B airedpe perysspHBIX
BBIPKEHNI B HEKOTOpoM andasute X (a, B, ¥ — NPOU3BOJIBHBIE pe-
TyJISpHBIE BBIPAKEHUS B andaBute X ):

1) a+p=p+a; 2) 0" =¢;
3) a+(B+y)=(a+p)+y;, 4) a(By)=(ap)y;

11



5) a(f+y)=af+ay; 6) (a+B)y=ar+py;

Noac=ax=a; 8) bor =ab=0;
9) ' =a+a’; 10) (¢”) =¢a;
11) a+a=¢; 12) a+0=q.

3.6. Kakue u3 ciaeayronuyx COOTHOIICHUN SBIISIIOTCS TOXKJIECTBAMHU
B anre0pe PErysApHBIX BEIPAKEHHH (B IIPOU3BOILHOM an(aBure X )

1)
2)
3)
4)
5)
6)

ap=(a+a’)p;

a' f =(a+p)(ap);

W = aaf o B
(a+pB) =@ +BWB +a’);
a(Bra) By =af(yap)’y;
(a+pB+y) =(@+(B+y))".

3.7. Onpenenutsh JIKA, KOTOpBIN JOMYCKAaeT MHOXECTBO CTPOK,
COOTBETCTBYIOIIIEE PETYISIPHOMY BBIPAKEHHIO:

1)
2)
3)

a(ba+b) +b;
(ab+b")'ba+b;

3.8. HaliTn neTepMUHUPOBAHHBIA KOHEUHBIM aBTOMAT, JKBHBa-
JICHTHBIA HEJETEPMUHUPOBAHHOMY KOHEYHOMY aBTOMaTy, H300pa-
JKEHHOMY Ha PUCYHKE:




3.9. 1) onpenenuty JAKA, nomyckarouuid s3bIK, 0003HAUCHHBIN
peryaspHbIM Beipaxkenuem (ab)” +a(ba+a)’;

2) MUHUMHU3HPOBATh 3TOT aBTOMAT;

3) moctpouts JJKA, koTopslii gomyckaer si3pik L ={a,b} \ L.

3.10. Haititu perymnspHble BbIpaxeHHs, O003HAUYAIOIINE S3BIKH,
BCE CTPOKH KOTOPBIX — dJIeMeHTHI MHOkecTBa {01},

1) oxanuuBaromuecs Ha 011, 101 muau 110;

2) naunnaromuecs ¢ 110, 101 wum 011;

3) UMEIoIIUEe KaKIbIM TPETbUM CHMBOJIOM O MM KaKIBIM BTO-
pbIM cCUMBOJIOM 1;

4) He comep:kainne HA oaHoM u3 moacTpok 011m 101;

5) comeprkariue Kaxayro u3 mogcrpox 011 y 101

6) naunnaromuecs ¢ 011 u oxanuuBaronuecs Ha 110 nn 101;

7) naunnaroruecs ¢ 011 mau 110 u oxanuuBaromuecs va 101;

8) naunnaromuecs ¢ 011 u coaeprxanye BXOXKIACHUS MOACTPOKH
110;

9) {01" |n > 2};

10) {01"0|n > 1};

11) {0™1" [n,m > 2};

12) {a {01} | |a|/3—yeroe neompuyamenvroe uucno};

13) {ca|a €{01}",a exooum ¢ a};

14) {(010)" |n > 13};

15) {0" Im >3} u{l" [n>1};

16) {(01)™(10)" |m >1,n > O};

17) coneprkariyie 4€THOE YUCIO CUMBOJIOB 0 M HEUETHOE YHCIIO
CHUMBOJIOB 1;

18) comepkaliiee 4eTHOE YUCIO CUMBOJIOB O MJIM YETHOE YHCIIO
CHUMBOJIOB 1.

3.11. TlocTpouTh aBTOMAT, MOMYCKAIOIIUN S3BIK, MOPOXKICHHBIM
rpaMmatukoit S— aAd, A — ab$S |b.

3.12.Myets L =L(G,) u L, =L(G,) — perynsapusle a3bIkH,
MOPO3K1aeMble TPAMMATHKAMMU:
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G, S—aS|aA|aB G,: S—>cS|cA|c
A—aAla A—d
B—bB|b

Haitu rpaMmaTuku, OPOXKAAOIIME CIACYIOIINE A3bIKNA:

1) Lol
2) LL,;

3 LlL;

4 L,

3.13. Ilycts man sseik L {01}, xaxnas ctpoka @ KOTOpOTro
TakoBa, 4ro crupasa or 0 Bcerga Haxomurcs 1. ITocTpouTh peryssp-
HYIO TPAMMAaTHKY, IIOPOKIAIOIIYIO 36K L .

3.14. Ilycts man saseik L {01} xaxnas cTtpoka & KOTOpOro
COICPIKUT II0 KpaiHel Mepe OAMH pa3 KaK MUHHMYM [Ba CTOSIIUX
psagom cumBoina 0. TToCTpOWTH PEryJsipHYI IpaMMaTHKY, HOPOXKa-
IOIIYTO SI3BIK L.

3.15. TTyers - ={a"In>0} ;e ae{0110}
OnpenenuTh PEryaspHyl0 TI'PaMMaTHKy, IOPOKIAIOILYIO S3bIK
L(G).

3.16. IlycTs maH SI3BIK LC{O’l}*, KaKJas CTpOKa & KOTOPOTO
COJICPKHUT 1O KpaiHeW Mepe JBa CTOSIMMX psijioM cuMBoiia O uimu nBe
crosmux psaoM 1. OmpeaenuTs PeryasIpHyI0 IpaMMaTHKY, TOPOK-
JAFOITYIO S3BIK L.

14



§ 4. Ceolicmea pe2yAsipHbIX A3bIK08

41.Myers L =L(G,) u L, =L(G,) — perynapusie s3bIkH

u3 ymp. 3.12.
[TocTponTh KOHEYHBIE ABTOMATHI, PACIIO3HAIOIINE S3bIKH:
1) El;
2) [2 ,
3) Liuly
4) Lie Ly
5 (L)*

4.2. loxa3zatb, uto s3bik {a"b>" |n >0} HeperyspHbIii.

4.3. TlokazaTp, 4YTO KJIACC PETYJSIPHBIX S3BIKOB 3aMKHYT OTHOCH-
TEeIbHO OOBEIWHEHUS WM TEPECEYEHUs] KOHEUHOTO YHUCa Peryiisip-
HBIX SI3bIKOB.

4.4 Tlycts h — romomopdusm s3b1k0B, Ly u L, — perynspHbie
A3bIKU. OTNpeAeNnTh, KAKUE U3 YTBEPKICHUN BEPHBI:

a) h (Li v Ly) =h (L) wh(L);

b) h (Ly N'L2) =h (L) N h(Ly);

¢) h(LyeL2) =h(Ly)*h(Lo).

4.5. ITycTh u3BecTHO, uTO 513bIK Ly U L, perynspusiii, a L, — ko-
HEYHBIN. MOXKHO JI1 TOrAa YTBEPK1aTh, YTO SI3bIK L; — perynspHbIii?

4.6. BepHo nu yTBepKJIeHHE, YTO €ciu s3biku Ly u Li°L, pery-
JSIpHBIE, TO U Ly ToKE peryasipHbIi?

4.7. BepHo 1 yTBepxkaeHue, yTo ecnu Ly u L, — HeperynsipHbie
A3bIKH, TO U L3 U L, — HeperynsapHsbIil 361k ?

4.8. Ilokazarn, 9TO SA3BIK

L ={a | Na(a) = np(a), o e{a, b}*}

HC ABJIACTCA PCTYJIAPHBIM.

15



4.9. Tloka3arb, 4TO CICAYIOIINE SA3bIKU HE SIBJISIOTCS PETYIISPHBIMU:
a)L={am'a" |k>n+I}

byL={a"B'a" |[k#n+1};

c)L={a"a“ [k #| wmn=1};

dL={a|n<I}

e)L={a |nia)#ny(a), o e{a, b}*};

filL={oo | a e{a, b}*}.

4.10. ITokazaTh, 4TO I JIFOOBIX PETYyJISIPHBIX sI3bIKOB Ly 1 L, cy-
IIECTBYET aJITOPUTM JJIsI ONpeieseHus, SBISeTCsS Ju L, moaMHOXKe-
CTBOM $I3BIKA L.

4.11. Ilycts L — perynsapHblld s3Ik B andasute {a, b}. Iloka-
3aTh, YTO CYIIECTBYET QJTOPUTM ISl ONpPEACICHUS, COACPKUT Ju L
CTPOKH YETHOM JIJTUHBI.

4.12. TlocTpouTh aIrOPUTM JJIS OIpPEACIICHUS, COICPKUT JIM pe-
T'YJISPHBIN SI3BIK L O€CKOHEYHOE MHOYKECTBO CTPOK YETHOM JIJTUHEL.
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§ 5. KoHmeKcmHO-c80600HbIE A3bIKU U 2pAMMAMUKU

5.1. [TocTpouTh BCE CEHTEHIMANbHBIE (POPMBI JJIi TPaMMATUKU
C NpOAYKIHSIMMU:
S—> A+B |B+A
A—a
B—b

5.2. Kakoii sI3bIK TOPOKIa€TCsl TPAMMATUKOMN € MPOAYKIIUSIMU:

a) S— ACA
Co+|-
A—alb

b) S—>aBb|e
B — cSc

c) S— 1B
B—>B0|1

d) S—>A|SA|SB
A— a
B—-b

5.3. DKBUBAJICHTHBI JIU TPAMMAaTHUKH

S— AB u S— AS|SB|AB
A—alAa A—a
B—>Db|Bb B—-b

5.4. [Toctpouts KC-rpamMmmatuky, SKBUBAJCHTHYIO TIpaMMaTHKE
C IpaBHJIAMMU:

S - aAb
aA — aaAb
A—>c¢
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5.5. [locTpouTh  perysipHyr0 TpaMMaTHKy, SKBUBAJIECHTHYIO
rpaMMAaTHKE C IMPABUIIAMH:

a)S —> A|AS
A —albb

b) S>AA
A —> B|BA
B—>0|1

5.6. Jlana rpaMMartuKa ¢ paBUJIaAMH:

a) S—>S0|S1|D0|D1
D — H.
H—>O0|1|HO|H1

b) S—»>ifBthenS|B=E
E—>B|B+E
B—alb
HOCTpOI/ITI) BOCXOJAIIMM W HUCXOOAIIHUM MCTOHaMHU ACPCBO BbI-
BOJa IJIsA CTPOKU:
a) 10.1001;
b) if a then b = a+b+b.

5.7. Haiucate KC-rpammatuky aJist si3bika
L = {a®b™c* | m = n+k, m >1},
MOCTPOUTH JEPEBO BBHIBOJA U JICBOCTOPOHHUHN BBIBOJI JJIsi CTPOKH
aabbbcccc

5.8. IlocTpouTh TpaMMaTHKy, IOPOXKIAIOIIYIO cOaJaHCHPOBAH-
HBbIC OTHOCHUTEILHO KPYTJIBIX CKOOOK cTpoku B andasute {a, (, ), L}.
COanaHcHpOBaHHYIO CTPOKY Ol OIIPEACIIUM PEKYPCUBHO TaK: CTPOKa O
cOanaHcUpoOBaHa, €CIu

a) oL HE COJCPIKUT CKOOOK,

b) o = (ot1) miIH A= oL10Lp, TAC Oy M Ol COATAHCHPOBAHEL.

5.9. Haniucate KC-rpammatuky, HOpOKIaI0IIYIO SA3bIK
L={1"0"1°|n+p>m; n, p, m>0},
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v noctpouTh BeIBOA Ju1st cTpoku 110000111 B aTOM rpammaTtuke.

5.10. IlpuBecTn mnpumep TpaMMaTHKH, BCE MpaBUiia KOTOPOM
umMmeroT Bug A — Ba, mu6o A — aB, 1u6o A — a, a1 KoTopoi He Cy-
HIECTBYET SKBUBAJICHTHOU PETYJIAPHON I'PAMMATHUKHU.

5.11. Tloka3ath, 4TO rpaMMaTHKa
E—>E+E|E*E | (E) | a
HeoHO3HaYHa. Kak omucarh 3TOT e SI3bIK C MOMOIIBbIO OJTHO3HAYHOU
rpaMMaTUKN?

5.12. IToka3ath, yto Hanuuue B KC-rpaMmartrke rmpaBuil BUIA
a)A—>AA|a

b) A—> AcA | B

c)A—aA|AB]y,

rae a, B,y € (TUN)', Ae N, memaer ee HEOXHO3HAUYHOIL.

5.13. Ilokazarp, uto KC-rpammaruka G HeoJHO3HAYHA.
G: S—abC|aB
B — bc
C—bc
5.14. Tlyctb G — KC-rpammaTuka, UMeroias npoayKIIUuy BUIA:
S—>AS|BS|a
A— BB |a
B— AA|Db

CoCTaBUTh CHUCTEMY ONPEACIIAIONINX YPAaBHEHHM, PEIICHUIO KOTO-
poii coorBetctByeT L(G), n maiitii Bce @ € L(G) takwme, uro | <5,
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§ 6. IIpeoo6pazoeaHusit KC-epammamuk
U HOpMaJ/ibHbIEe HOPMbI

6.1. IIpeoOpazoBars crnenyromue KC-rpaMmMaTiku K HOpMaJIbHOM
dbopme XOoMCKOro:
a) S — 0S1|01;
b) S —aB|bA
A — aS |bAA|a
B—>DbS|aBB |b;
c) S —aAB|BA
A—> BBB |a
B—> AS|b.

6.2. [Tycte G ={N,T,P,S} — KC-rpamMaruka B HOpMaJIbHOM
k
dopme XOMCKOTo, BBIBOJ S 2@ SBISCTCS MUHUMAIIBHBIM U lo=n,

rme @ €T". Ouennts K.

6.3. Onpenenuty KC-rpammatuky B HOpMalibHOW (opme XoM-
CKOTO, TTOPOK/IAOIIYIO S3BIK, BCE CTPOKH KOTOPOro — apudmernye-
CKHE BhIpakeHHs HaJ MHOecTBoM {a, b, C}.

6.4. IIpeoGpazoBars cnenytonme KC-rpaMmmaTuke K HOpMaabHON
dbopme [peiibax:

a) S—>B|BA c) S—Ba|Ab
A— +B|+BA A— Sa| AAb |a
B—D|DC B — Sb|BBa|b
C —>*D|*DC d) S — AB
D—>(S)]|a A—>BS|b

b) A— AaB |BB |b B — SA|a

B—>aA|BAa|Bd|c

6.5. [loctpouts &€ -cBOoOOAHBIE KC-rpaMmaTHKH, SKBUBAJICHTHbIE

C TOYHOCTBIO 10 & CJIEAYIOLINM I'paMMaTHKaM:
a) S — aSbs |bSasS | ¢
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b) S— ABC
A—>BB|e
B—>CC|a
C—> AA|b
c) S— AB
A—Clab
C—o>cle
B — aAa

6.6. [Iycts KC-rpamMmaTiika uMeeT NpoyKIIUH:

S—> AB
A—> SA| BB |bB

B—o>blaAle
Onpenenutrb KC-rpammaTuky, Kotopasi Obula Obl SKBHBAJEHTHA
MCXOJHOM, HO MMea Obl €AMHCTBEHHYIO € -IPOAYKIUIO BUIA S —> & .
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§ 7. Maza3zuHHble asmomambul U KC-a3viKu

7.1. ITyctb BxoaHas ctpoka umeet Buja 012345, Onpenenuts, Ka-
Kasi U3 CIEAYIOIIUX CTPOK MOXET OBITh MOJy4YEHA B PE3YJbTATE IO-
CJICZIOBATEILHOTO BBHITIOJHEHHUS OMepaluid 3aHECEHUsI B CTEK U U3BJIE-
YEHUS U3 CTEKa:

1) 543210;
2) 534210;
3) 431250;
4) 415320
5) 542301

7.2. ITycth L={01"[n=>0} , yCTh
M = ({q,9,,9,},{0.3.{AC}, 0,0, A{d,}) — mHemerepMuHMpOBaH-
HbIN MarasuHHbIN aBToMat (HMA), raoe

6(0,.0, A) ={(c,,04)}
6(0,,0,0) ={(q,,00)}
0(0,.1,0) ={(a,.€)}
0(a,, &, A) ={(0, £)}

[Tokasath, uYTO Bce cTpoku u3 L  pacnosmatorcs M,
T.e. Lc L(M).

7.3. ITycts L ={aa " |ac{a,b}'} u nycts JanH HMA
M =({d. . 9,}.{a,b}.{A a,b},0,q,, A{a,}), rze
Q(Qw a, A) :{(CIm aA)}
9(q01b’ A) :{(qo’ bA)}
0(0,,a,a) ={(q,,aa),(q,,€)}
0(q,,a,b) ={(q,,ab)}

(9(q0, b, a) :{(qm ba)}
0(d,,b,b) ={(q,,bb),{q,, £}}
0(q,,a,a) ={(a. )}
&(a,,b,b) ={(ay, )}

0(q,, &, A) ={(a,, )}
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[Tokazatk, uto L < L(M).

7.4. Tloctpouts HMA, npunumaromuii s3eik L, moposxnaemsiit
IrPaMMAaTUKOM, MPOAYKIIMA KOTOPOU UMEOT BU/L:

1) S—aSh|¢; 4) S —aA|aBB
2) S—>AS|b A— Ba|Sb
A— SA|a; B —DbAS |¢.
3) S>SS|A
A—0AL|S|01;

75. IIyets M =({0 a4 9} .{a,b}.{A, A}.0,0,,A{0,}) —
HMA, rne

0(dy,a, A) ={(a,, AA)}
0(dy,a, Ay) ={(a,, AA)}
o(a,,a, A) ={(a AA)}
o, &, A) ={(d,, A)}
0(0,,b, A) ={(a,,€)}

[Toctpouts rpammatuky G , mopoxmaromyro L(M), 1. e. Takyro,
st kotopoir L(G) =L(M).

7.6. IlocTpouB COOTBETCTBYIOIINE JACTCPMUHUPOBAHHBIE Mara-
3uHHBIE aBTOMAaThl (JIMA), moka3zath ¢ UX MOMOIIBIO, 4TO L, U L, —
JNETEPMUHUPOBAHHBIC SA3BIKU:

1) L ={eca |ae{ab}};
2) L, ={a'b’ | j >i}.

7.7.Ilyctb  HMA M=QT.\V.0.0q,A,F) MPUHUMAET  SI3BIK
L(IM)cT", rue
L(M) ={o | cvrryecmsyem q € Q maxoe, umo (q,¢) € 6(q,, ¢, A)} .
[Toka3ate, uto L(M) — KOHTEKCTHO-CBOOOIHBIN S3BIK.

7.8. Ilycth L — JNETEPMUHHUPOBAaHHBIN A3bIK. [loka3arb, 4TO
L... ={a|a e Lune cyiyecmseyem f € L — coocmeennozonpegpuxkca oy  —
JCTCPMHHHPOBAHHBIH SI3bIK.
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7.9. Ilokasath, 4TO

1) L ={a'b’c|i= ju j#k} He sBuasercss KOHTEKCTHO-CBOGO.-
HBIM SI3BIKOM;

2) L, ={a'b’c|i=jum j=k} me sBnsiercs nerepMHHMpOBAH-
HBIM SI3BIKOM.

7.10. HYCTI) L1 :{aibick | i Z O, k Z 0}’
L, ={a'b“c* |i 20,k >0}
1) nokasats, uto L, u L, — nerepMuHMpoBaHHEIE A3BIKH;

2) I[MIOKa3aThb, 4TO CJIICAYIOIIUC SA3bIKH HC ABJISIIOTCA ACTCPMHUHHUPO-
BaHHBIMU:

a) L1UL2’
6) Ll

7.11. Tlycts L — nerepmunuposanusiii s3eik, R — perynsp-
Hblil 361K, Jlokas3ath, uto L MR — nerepmunnpoBanHblii 351K,

7.12. Iloka3arb, 4TO JIIOOOW NIE€TEPMUHHPOBAHHBIM KOHTEKCTHO-
CBOOOJIHBIM SI3bIK MOKET OBITh NPUHAT HEKOTOpbIM JIMA Takum,
YTO HA Ha OJHOM W3 TaKTOB PadOThI aBTOMAT HE OCYIUECTBIIAET W3-
BJICUECHHMSI U3 CTEKa 0OJIee IBYX CUMBOJIOB.
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$§ 8. Ceolicmea KOHMEKCMHO-CBO060OHbBIX SA3bIK08

8.1. Ilycts L, L, — konrexcrro-cBoGOAHBIE (KC) A3BIKN.
JlokazaTb, 4TO:

a) L, WL, — KC-sa3bIk;

b) LL, — KC-a3bIxk.

8.2. Ilyctb L — KC-s3bIk.
Jloka3zatb, 4ToO:

a) L' — KC-s3bIk;

b) L' ={a" | € L} — KC-s3bIk.

8.3. BeIsicCHUTH, KaKHe€ U3 IPUBEIASCHHBIX HHUXKE SI3BIKOB HE SIBJIS-
10Tcst KC-s13p1kaMu:

1) {a'b’c* |0<i< j<Kk};

2) {a'b’c" |0<i=j=k};

3) {a'b’c*|0<i=jk>0,i =k};

4) {a'b’c* |0<i=jk>0}.

8.4. Ilycts L,, L, — KC-s3p1xn. Ilokasars, uto Ly ML, ne Bce-
raa sasasgercs KC-a3b1KkoM.

8.5. Ilycts L — KC-s3p1x, L T". Ilokazarh, uto L=T"\L
He Bcerna gaBigeTcsa KC-s35IKoM.

8.6. SI3pIk Ha3BIBAaCTCSA pacnosHasaemviM, €CIIA CYIIECTBYET alllo-
PUTM, KOTOPBIH 32 KOHEYHOE YMCJIO I1aroB MO3BOJISIET OJIYYUTh OTBET O
MIPUHAICKHOCTH JIFOOOU CTPOKH s3bIKY. ECiIM 4nciio 1maroB 3aBUCUT OT
JUIMHBI CTPOKA M MOXXET OBITh OLICHEHO JI0 BBIIIOJIHEHUS ajIropuTMa,
S3bIK HA3bIBACTCS Jieeko pacnosHasaemvim. Jlokazath, 4To KC-s3bIK,
MTOPOKIAEMbI HEYKOPAYMBAIOLIEW TPAMMATUKOM, JIETKO PACIIO3HABAEM.

8.7. Hemepmunanvnoiti cumeon Ae N — yuxnuveckuii, eciu
B KC-rpaMmaTuke CyIlecTByeT BBIBOJI

A=*E AL,
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KC-epammamura Ha3bIBACTCS YUKIUUECKOU, €CIIA B HEH UMEETCS
XOTsI ObI OJIMH IIUKIUYECKUN CUMBOJI.

Jlokazatp, uro Henukiandeckas KC-rpamMmaTrka mopoKaaeT Ko-
HECYHBIN S3bIK.

8.8. [lokazath, uTO ycnoBue uUKINYHOCTH KC-rpamMMmaruku
HE SIBJIIETCS TIOCTAaTOYHBIM YCIIOBUEM OECKOHEYHOCTH MOPOKIaEMOTO
€10 S3BIKA.

8.9. [uxnuueckuti cumeo.1 HA3bIBACTCS 2P heKmusHviM,
ecu A =* aAB, rae [aAB| > 1;
WHauye MUKINYECKUA CUMBOJI HA3bIBACTCS (DUKMUBHDIM.

JlokazaTp, 4TO SI3BIK, MOPOKIAEMBIA [IUKINYECKON MPUBEACHHOU
KC-rpammatukoii, coaepsxaiieii XoTss Obl oauH 3(P(HEKTUBHBINA ITHK-
JIMYECKUN CUMBOJI, OECKOHEYEH.
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§ 9. CuHmakcu4yeckuil aHa/1u3 u MpdHcCcAsAyus A3b6l1K0O8

9.1. lana perysnsipHasi rpaMMaTHKa C IpaBUJIaMHU:

S— S0|S1|PO|P1.

P— N.

N—>O|1|NO|NL1.

[Toctpoute o Hen auarpammy coctositHui JIC U uCnosib30BaTh
JC nns pazoopa crpok: 11.010, 0.1, 01., 100. Kakoii 361K TOpOXKIaET
3Ta rpaMMaTHhka’?

9.2. lana J1C:

a) ocymiecTBUTh pa3oop ctpok 1011, 10+011 u 0-101+1;

b) BOCCTaHOBHTH PETYJSIPHYIO TpaMMAaTHKY, IO KOTOPOW ObLia
noctpoeHna aannas [[C;

C) KaKO# SA3BIK MOPOXKAACT IMOTyYEHHAS TPaMMaTHKA?

9.3. IlocTpouTh peryaspHyI0 rpaMMaTHUKYy, TOPOKIAIOIIYIO S3BIK
L = {(abb)*L | k > 1},

no Heit noctpoutsb JC, a 3atem no JIC nHanucats Ha Cu aHanu3a-
TOP JIJIS1 ITOTO SI3bIKA.

9.4. Tloctpouts JIC, mo KOTOpO# B 3aJaHHOM TEKCTE, OKaHIMBA-
JoleMcsl Ha |, BBISBIISIIOTCSI BCE IMapHbIC KOMOMHAINU <>, <= H >=
U IIOACYUTEBIBAETCS UX O0IIlee KOJIUYECTBO.

9.5. Jlana perysnsipHasi TpaMMaTHKA:
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S—>AL

A—>ADb|Bb|Db

B—>Aa

Onpenenute S3bIK, KOTOPBIM OHA mMopoxaaer; noctpouts JC;
HanucaTh Ha CH aHanu3aTop.

9.6. Hantucatp Ha Cu aHanmu3aTop, BBIJSISIONINM U3 TEKCTa BEIe-
CTBEHHBIC Unclia Oe3 3Haka (OHU OmpeaeieHbl, kKak B [lackane) u mpe-
00pa3yoluil UX U3 CUMBOJIBLHOTO MPEACTABICHUS B UUCIOBOE.

9.7. anw! nBe rpammatuku Gy u Go!

Gy S—0C|1B|e¢ G, S—>0D|1B
B—0B|1C|e B — 0C|1C
C>0C|1C C—>0D|1D|¢
D 0D |1D

U nioposkaeMbie uMu s3biku: Ly = L(Gy), L, = L(G,).

[TocTpouth perynsipHyto rpaMMaTHKY:

a) s Ly Ul,,

b) lel_z.

Ecnu pa3bop 1o Hell okazajicsi HEAECTEPMUHUPOBAHHBIM, HAWTH
HKBUBAJICHTHYIO €l IpaMMaTUKy, JOMYCKAIOIIYI0 JeTCPMHUHHUPOBAH-
HBIN pa3z0op.

9.8. Hamcatp JICBOIMHEHHYIO PETYISPHYIO TPaMMATHKY, SKBH-
BaJICHTHYIO JIAHHOW MPaBOJIMHEWHOM, JOIMYCKAIOIIYIO JETEPMUHUPO-
BaHHBIN pa30o0p.

a) S—>0S|0B b) S—aA|aB|bA
B—->1B|1C A - DbS
C—o>1C|L B—>aS|bB|L

C) S—»aB d S—0B
B—>aC|aD|dB B—>1C|1S
C—aB Col
D—> 1

9.9. lns nanuou rpammatuku G:
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a) ONPEACINUTh €C THII,
b) HaliTH A3BIK, KOTOPBIA OHA MTOPOXKIALT;

C) HaImMCaTh PETYJISAPHYI0 TPaMMATHKY, IMOYTH SKBHBAJICHTHYIO
JIAHHOM;
d) mocrpouts JIC u ananuzarop Ha Cu.

G: S—0S|S0|D
D >DD|1A|¢

A—->0B]|e
B—O0A|O

9.10. HanucaTtp aHanmu3aTop IO CJIEAYIOIIEH rpaMMaTHKE:

a) S—>CL b) S>CL
B—->B1|0|DO0 C—->Bl1
C—>B1l|Cl B—>0]|D0
D—->D0|0 D — Bl

c) S—> A0
A—>A0|S1|0

9.11. I'pammatuka G ompenensier si3pik L = L; U L,, npudem

L, n L, =. Hamucate perynsapuyio rpamMmmatuky (G;, KoTopas IIO-
poxpaaet si3biK Ly-L,. {5 Hee noctpouts JIC u ananuzarop.

S—0A | 1S
A—> 0A | 1B
B—O0B|1B|L

9.12. lanwr aBe rpamMmatuku Gy u Gy, MOpokaaromue S3bIku L
u L. [ToctpouTts peryisipHble rpaMMaTUKH

a) s Ly, U L,

b)l_lﬂl_z

C)L1°|_2

Gy S—»0B|1S Gs S—>BL
B—0C|1B|¢ A —>B1]|0
C—0B|1S B—Al|C1|B0|1

C > A0|B1
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Jliis rpammaTuku b) moctpouts J1C 1 aHaau3aTop.

9.13. Ilo nannHoi#t rpammatuke G; MOCTPOUTH PETYIISIPHYIO I'PaM-
matuky G, s s3pika Ly Ly, roe Ly = L(Gy); mo rpammaruke G, —
JC u ananuzarop.

Gy S—0S|0B
B 1B|1C
C—>1C|e

9.14. Hamucath peryisipHyI0 IpPaMMAaTHKY, IIOPOKIAIOIIYIO S3bIK:

a) L ={wl|0e{0,1}, rae 3a 1 nenocpencreenno cuexayer 0};

b) L ={loll | e {0,1}", rae Mexny BXxoxaeHHAMHU | HedeTHOE
kosimuectBo 0} ; mo et moctpoutsh JC, a no JIC nanucats Ha Cu aHa-
JU3aTOp.

9.15. TloctpouTs Jekcuueckuii 610k (IpeoOpazoBaTeb) Iy Koaa
Mop3e. BxoaoM CcHoyXUT MOCIEI0BATEIbHOCTh «TOYEK», «THUPE»
U »Tay3», HalpUuMep

= — e L

BrIXo0M SIBIISIOTCS COOTBETCTBYIONIME OYKBBI, IUGPHI U 3HAKU

nyHKkTyaruu. Oco00e BHUMaHUE 0OpAaTUTh Ha OPraHU3alui0 TaOIUIbI.

9.16. Hammucate Ha Cu aHanmuzaTop, ASHCTBYIOIIUM METOJIOM pe-
KYPCUBHOT'O CIyCKa, JJIsl TpaMMaTHKU:

a)S—>EL
E->QOIE{LEDIA
A—>alb

b)S—>P:=E|ifEthenS|ifEthenSelse S
P—>1]|1(e)
E—>T{+T}
T > F{*F}
F—>P|(E)
| >alb

C)S—o>typel=T{;1=T} L
T—int|record I: T{; I: T} end
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| >a|b]c

d)S—>P=E|whileEdoS
P>I|I(E{ E}
E->E+T|T
To>T*F|F
F— P | (E)

9.17. Hammcatp a1 3aJaHHOM IpaMMaTHKH IIPOIIeAyphl aHaIu3a
METOJIOM PEKYPCHBHOTO CITyCKa, MMPeIBapUTEIBLHO MPeoOpa3oBasB ee.

a)S—>EL b)S>EL
E>E+T|E-T|T E—>E+T|E-T|T
T—>T+P|P To>T+F|T/F|F
P—(E)|I F>I1|I™N|(E)
| >a|b]c | >a|b]|c|d
N—>2|3|4

c) F— function I(1) S; I:=Eend d)S — P:=E|whileEdo S
S—>;ll=ES|¢ P>I1|I(E{ E}
E— ExI|E+l]|I E>E+T|T
To>T=*F|F
F—>P|(E)

9.18. IlpennoXuTh aarOPUTM, MCTOJB3YIONINN BBEJICHHbBIE paHee
npeoOpa3oBaHus, IO3BOJISIONIMNA B HEKOTOPBHIX CIyYasX IOJyYHTh
rpaMMaTHKY, K KOTOPO MPUMEHUM METO] PEKYPCUBHOTO CITyCKa.

9.19. Kako#i s3Ik MOpOXIaeT 3amanHas rpammatuka? IlpoBectu
ananu3 ctpoku (a,(b,a),(a,(b)),b)L.

S—><k=0>E_L
E — A| (<k=k+1; if (k == 3) ERROR();> E {,E}) <k = k-1>
A—alb

9.20. /lana rpaMmaTHKa, ONKCHIBAIOIIas CTPOKUM B aldaBuTe
{0,1,2, L}
S—>AL
A—>0A|1A|2A ¢
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JIOOMHUTE 3Ty TpaMMaTHKy JCUCTBUSIMHM, HWCKIIOYAIOIIUMHU
U3 SI3bIKA BCE CTPOKH, coaepxkamue noactpoku 002.

9.21. lana rpamMMaTuKa, ONHUCHIBaIoIlas CTPOKH B ajdaBuUTe
{a, b, c, L}:
S—>AL
A —>aA|bA|cA|e
JIONOMHUTE 3Ty TpaMMaTUKy JCUCTBUSIMM, HCKIIOYAIOIMIUMHU
U3 SI3bIKa BCE CTPOKH, B KOTOPBIX HE BBIMOJHSACTCS XOTS ObI OJIHO
U3 YCIOBUM:
1) B cTpOKY AOJIKHO BXOJUTHh HE MEHEE TPeX OYKB C ;
2) eclIi BCTPEYAIOTCS MOJAPSA] JBe OYKBBI @, TO 32 HUMH 00s3a-
TEJBHO JOJIKHA UATH OyKBa b.

9.22. lana rpamMMaTuKa, ONHUCHIBAaIOIIas CTPOKH B ajdaBute
{0, 1}:
S—>0S|1S|e¢
JIOMOJIHUTE 3Ty TPaMMaTHUKy JACHUCTBUSIMHM, MCKIIOYAIOIIMMU
U3 sI3bIKA JIIOOBIE CTPOKH, CoZIeprKalire noacTpoky 101.

9.23. Hanucate KC-rpamMmaruky ¢ JOEWCTBUSIMU [Ji TOPOXKJe-
HUS A3bIKA
L={a"b"c*|m+k=n muGo m-k=n}.

9.24. Hammucate KC-rpaMMaTuky ¢ IEHMCTBHAMH IS TIOPOKICHHS
I3bIKa

L={1"0"1°|n+p>m, m=>0}.
9.25. Jlana rpaMMaTHKa ¢ CEMAHTHYECKUMU JEUCTBUSIMU:

S—><A=0;B=0>L{L}<if (A>5)ERROR() >L
L—>a<A=A+1>|b<B=B+1,;if (B>2) ERROR() >
| c<if (B == 1) ERROR() >

Kakoi1 si3pIK ONMMCHIBAET 3Ta rpaMMaTuKa?

9.26. /lana rpammaruka:
S—>EL
E->QIELEDIA
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A—alb

BcTaBuTh B 3a71aHHYIO0 TPaMMaTUKY JCHCTBUS, KOHTPOJIUPYIOIINE
COOJIIO/ICHHE CJICTYIOIINUX YCIOBHIA:

1) ypoBEeHB BIOKEHHOCTH CKOOOK HE OOJIBIIIEC YEThIPEX;

2) Ha KaXXJIOM YPOBHE BJIOKEHHOCTH IPOHUCXOJHUT YepEIOBAHHC
CKOOOYHBIX U OECCKOOOUYHBIX DJIEMEHTOB.

9.27. Ilycth B si3bike L ecTh mepeMeHHbIE U KOHCTAHTHI I1I€JIOTO,
BEIIIECTBEHHOTO U JIOTHYECKOT'O TUIIOB, a TAKXKE €CTh ONEpPaTOp IUKIIA

S—forl=EstepEtoEdoS.

BxitounTh B 3TO IMpaBWIIO BBIBOJA JCUCTBUS, NMPOBEPSIONINE BbI-
MOJIHEHUE CICIYIOIMNX OTPaHUYEHUM:

1) Tun | u Bcex BXoxaeHui E 1o/KeH ObITh OIMHAKOBBIM;

2) IepeMEeHHas JOTMYSCKOIro THIIAa HEAOMyCTHMa B KauecTBE Iia-
pameTrpa IUKJIA.

JInst KayKJI0M MCTIOIB3YEMOM MPOLETyphl PUBECTH €€ TEKCT Ha Cu.

9.28. Jlana rpamMartuka

P — program D; begin S {; S} end

D—ovarD' {; D}

D'>I1{ 1}:recordl:R{;l:R}end |1 {,I}:R
R — int| bool

S—>I=E|LI=E

E—->T{+T}

T —> F {+F}

F>I1|(E)|LI|N]|L,

rae | — uaentuduxkarop, N — nenas koncranra, L — noruue-
CKast KOHCTaHTa.

BcTaBuTth B 3aJJaHHYIO TPaMMaTHKY JEWCTBUS, KOHTPOJIUPYIOIINE
COOJTIOJICHUE CIIEAYIOIINX YCIIOBUM:

1) Bce epeMeHHbIe, UCII0JIb3yEeMbIC B BBIPAXKCHHSIX M OllepaTopax
MIPUCBauBaHUs, JOJDKHBI OBITH OMKUCAHBI, M TOJIBKO OJWH Pas3;

2) TUII JICBOHM 4acTH orepaTopa MPUCBaMBaHUS JTOJDKCH COBIAAATh
C TUIIOM €ro IPaBOM YacCTH.
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3ameuanue: a) BCE 3aMUCU CUUTAIOTCS IEPEMEHHBIMU PA3TMYHBIX
THUIIOB (J1a)K€ €CIM OHU UMEIOT OJUHAKOBYIO CTPYKTYPY);
b) nonmyckaeTcs nmprucBanBaHUE 3aIIUCEH.

9.29. Ilpencrasuts B IIOJIN3e cnenyromniue BeIpaKeHUS.
a) atb—c

b) axb+c/a

c) a/(b+c)*a

d) (a+b)/(c+a*b)

e)aandborc

f)notaorbanda

g) x+y=xly

h) (x#x+y*y < 1) and (x > 0)

9.30. ns cnenyromux Beipaxkennit B [IOJIN3e nate 00bIUHYIO
MH(PUKCHYIO 3aIUCh:

a) ab*C

b) abc*/

Cc) ab+c=*

d) ab+bc—/a+

e) a not b and not

f) abca and or and

g) 2X+2x*<

9.31. Ucmonb3yst CTEK, BBIYUCIUTH CICAYIONINE BBIPAKCHUS
B I110JI13e:

a) Xy*xy/+ mpuX =8,y =2;

b) a2+b/b4*+ mpua=4,b=3;

c) ab notand a or not npwm a = b = true;

d) xy*0 >y2x—<and nmpux=y=1,

9.32. 3anucars B IIOJIM3e cnenyrommue omeparopsl sizbika Cu
H, UCIIOJIB3Ys CTCK, BBIIIOJHUTL HUX IIPHU YKA3aHHBIX HA4YaJbHBIX 3HAaA-
YCHUAX IICPCMCHHDBIX!

a)if (X 1=y) x =x+1; mpu X =3;

b)if(x>y)x=y;elsey=X; mpux=5,y

c)while(b>a){b=b-a;}; nmpua=3,b=

= 7;
7,
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ddo{x=y;y=2;}while (y>9); mpuy =2;
e)S=0;for(i=1;i<=k;i=i1+1){S=S+i*i;} npuk=3;
f) switch (k)

{

case 1: a = not a; break;

case 2: b=aornotb;

case 3:a=b;

}

npu k =2, a=Db = false.

9.33. Ucmonb3ys CTEK, BHIIIOIHUTH CICAYIOIINE ACHCTBUS, 3aITu-
canuble B IIOJI13e, npu x = 9, y = 15 (cuutaem, 4TO DJIEMEHTHI
[TOJI13a nepenyMepoBaHsi ¢ 1).

Z, XY, %= XY <>30FXYV<23!FvVvVyX- =6 XX,
Y,-:=56,1,2,2X%,/,:=

Onucats 3aaHHbIe AeicTBUs Ha CH, HE UCTIOJB3YS OliepaTop goto.

9.34. 3anucars B [10JIN3e cnenyronue onepatopsl [lackans:
a)forl:=E1toE2do S
b) case E of

cl: S1;

c2. S2;

cn: Sn
end,
C) repeat S1; S2; ... ; Sn until B;

9.35. 3anucars B I1OJIN3e cnenyromue (pparMeHTHl TpOrpaMm
Ha [Tackane:
a) case k of
1: begin a:=not(a or b and c); b:=a and c or b end;
2: begin a:=a and (b or not ¢); b:= not a end,;
3: begina:=borcornota; b:==bandcoraend
end

b) S:=0; for i:=1to N do
begin d:=i*2; a:=a+d*((i—1)*N+5)
S:=—axd+S
end
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c) c:=ax*b; while a<>b do
if a<b then b:=b—a else a:=a—b;
c:=c/a

9.36. Hanucate rpamMmaTHKy ISl BBIpKEHHUH, COJEpkKAIIUX Iie-
pEMEHHBIC, 3HAKU omepauui +, —, *, /[ 1 ckoOku ( ), Ie omepauuu
JIOJDKHBI BBITIOJIHATBCS CTPOTO CJIEBa HAIPaBO, HO MPUOPHUTET CKOOOK

coxpanserca. Onpenenurs IeUCTBUSA MO NMEPEBOAY TAKUX BBIPAKEHHUHN
B [10OJIN3.

9.37. I3MeHUTh MPUOPUTET Olepaluii OTHOIICHHS B M-s3bIke
(caenath ero HawBbICIIMM). [IOCTPOUTH COOTBETCTBYIONUIYIO I'paMMa-
THUKY, OTPXKAIOIIYyI0 3TOT NpHOpUTET. HamucaTh CUHTaKCUYECKUU
aHaIM3aTop, 00ECIeYynTh KOHTPOJIb THUIIOB, 3a7aTh nepeBos B [TOJIN3.

9.38. Hanucate KC-rpamMmmatuky, aHaJIOTUYHYIO TaHHOM,
E—->T{+T}
T > F {+F}
Fo> (E)]|i
C TOM JMIb pa3HUIICH, YTO B HOBOM sI3bIKE€ OyJET AOIMyCKaTbCs
YHapHbId MHHYC Mepel WIAECHTU(UKATOPOM, UMEIOIINA HAUBBICIIHIA
pUOpUTET (Harmpumep, a*—+—C normyckaercs u o3Hadaet a*(—b)+(—C).

B co3manHyr0 rpaMMaTUKy BCTaBUThH JECHMCTBUS IO MEPEBOIY Ta-
koro BeipaxkeHus B [1OJIM3. [limg kaxxIo1 “CHONIb3yeMOU MTPOLETYPBI
IIPUBECTH €€ TeKCT Ha Cu.

9.39. /lana rpamMmMaTuKa, OMKMCHIBAIOIIAS BHIPAXKEHUS
E—>TE

E' > +TE’ |¢
T>FT
T > *FT |¢
F - PF’
P> — "PF’ | &
P (E)|i

BxiirounTh B 3Ty TpaMMAaTUKy JEHUCTBUS MO MEPEBOJY ATHUX BbI-
paxxenuid B [1IOJIN3. [Ins kaxaI01 UCIIONB3YEMOU MPOLIEAYPhI PUBE-
cTH ee TeKcT Ha Cu.
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9.40. HanncaTh rpaMMaTHKY JJIsi BBIPQKEHUH, COJAEpKAIIUX Iie-
pEMEHHBIE, 3HAKH OIepanuil +, —, *, /, ** u cKOOKH (, ) ¢ OOBIYHBIM
MPUOPUTETOM oOIepaluid U CKOOOK. BKIIOUWTH B ATy TpaMMaTHKY
JNEUCTBUSA MO TEPEBOAY 3TUX BBIPAXKEHUU B NPEHUKCHYIO 3aluCh
(onmeparuu npeanecTByOT onepangam). [IpensioxnuTs HHTEPHIPETATOP
pe(UKCHOM 3alMCH BBIPAKCHUM.

9.41. B rpamMmaTruKy, OINKCHIBAIOIIYIO BBIPAKEHHS, BKIIOYUTH
JNEUCTBUSA MO MEPEBOY BhIpaxeHU u3 MHOUKCHOU (hopMbl (omepariusi
MEXy OlepaHaaMu) B PyHKIIMOHATILHYIO 3aIUCh.

Hampumep,

atbh ==> +(a, b)

atbxc ==> +(a, * (b, C))

9.42. TlocTpouTh peryysipHyr0 TpaMMaTHUKy JJis si3bika Ly, BCTa-
BUTH B HEE JEUCTBUA 1O nepeBoay L1 B L.

L,={1"0"|n,m> 0}
L, ={1""|ecnimum >n; 0|ecimum <n; & |ecau m=n}.

(Ora 3amaya aHaOrMyHa 3a7a4e BBIIAYM COOOIIEHUH 00 OImMoOKe
B OaJlaHCe CKOOOK.)

9.43. B perynsapHyto rpaMMaTHKY 11 si3bika Ly BCTaBUTH NEUCTBUS
110 IICPEBOAY CTPOK A3bIKA Ll B COOTBCTCTBYIOIIHUC CTPOKHU A3bIKA L2.

L, ={1"0"|m, n>0}

L, ={1" 0" |m, n>0}

9.44. TlocTpouTh peryisipHyro rpaMMaTHKy IS si3bika L, BcTa-
BUThH B HEE JIEUCTBUS MO MEPEBOAY CTPOK sA3bIKa L; B COOTBETCTBYIO-
A€ CTPOKU sA3bIKA L.

L, = {bi | bj = (i), To ecTh bj — >TO MBOMUYHOE TIpeaCTaBIICHHUE
yrcia ieN}
L, = {(bis1)" | bis1 = (i+1), ®" — mepeBepHyTas cTpoka ®}

9.45. TlocTpouTh rpaMMaTHKY, OMKUCHIBAIONIYIO 1I€JIbIE TBOMYHBIC
yycia (I0MycKarTcsl He3Havalume Hynu). BctaBuTh B Hee AeHCTBUS
I10 MEPEBOAY ITUX LEJIBIX YHACET B YETBEPUUHYIO CUCTEMY CUUCIICHUS.
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Hpuaoxenue

Jannoe npuiioxkenue nocesimeHo kaure B. JIx. Peityopna-Cmura
«Teopust hopmanbHbIX 3bIKOB. BBOAHBIN Kypc». B Helt Hemoxo us-
JIO)KEH MaTepuaid CeMECTPOBOTO Kypca Mo (opMajbHbIM T'pPaMMaTH-
kam. K coxaneHnuto, KHUra u300UiIyeT oneyaTkaMu U HETOUHOCTSIMU.
B npunoxkeHuun 1nocienoBaTelibHO ONKUCAHBI MTONPABKU K TEKCTY KHHU-
ru. Hageemcsi, 4To om0k OyJIeT CyIIeCTBEHHO MEHBIIIE.

Marepuan pacnosiokeH B COOTBETCTBHE C TJIABaMU KHHUTH.
[Ipu onucanuy OmMOOYHOTO MeECTa YKa3bIBA€TCSI HOMEpP CTPaHUIIBI,
HOMEp ab3ala Ha cTpaHulle (Moapa3yMeBaeTCsl OTCUET CBEPXY), HOMED
cTpoku B ad3arie. [Ipu 3ToM 00BIYHO Cpa3zy MPUBOAUTCS MPABUIHHBIN

TeKcT. Eciin Heo0X0AMMO, TO BCTaBJISIEMbIH WJIM UCIIPABISEMBINA TEKCT
Beigensiercss [IPOITMCHBIMU OykBamu.

I'maBa 1

C. 16, a03. 5

HetouHnoe ompeaeneHne CYETHOrO MHOXKECTBa (IpHUBEACHHAS
bopMyITHpPOBKA COOTBETCTBYET MEPEUNCINMOMY MHOKECTBY). TouHas
dhopMyTupOBKa — B IIPUMEUAHUH PeAaKTOPA.

C. 17, a63. 2 (cHU3Y)

31ech HE COBCEM KOppeKkTHasi (OpMyIUpOBKa. Y TBEPKICHHE
2) BEPHO HE TOJBKO JIJII KOHEYHBIX, HO M JUISI OECKOHEYHBIX CUCTHBIX
MHOECTB. AHAJIOTUYHO, €CJIA MOJI CYETHOCTHIO MIOHUMAETCS HE TOJIb-
KO KOHEYHOCTh MHOXECTB, TO B IOCIEIHEN CTPOKE HAHHOTO ad3ana
HaJI0 BMECTO CJIOBA «CUYETHO» MOCTABUTH «HE 00JIEE UEM CUETHO.

C.18,a03. 1
OTtHormienne L. cOOTBETCTBYET OOIICIIPUHATOMY MOHSTHUIO «CTPO-
ro MEHBIIE, yem»
L={(a,b)|a,be Aua<b}

C.19,a03. 1

B Teopeme roopurcs o pazouennu Ha KOHEUYHOE uucino knac-
COB, XOTSI BO3MOHO U OeCKOHeUHOe pazouenue. [Ipumep: oTHOIIEHUE
«pPaBHO» HA MHOYKECTBE CUETHBIX YUCET.
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C. 19, a63. 1 (cHU3Y)
B cuMMeTpuYHOM 3aMbIKaHUU 3JIEMEHT (2,2) HAJO 3aMEHHUTH

Ha (2,1).

C. 20, a63. 1 (cHu3y), cTpoka 2
31eCh MOJIE3HO YTOYHHUTB: ... OIPEACICHHOIO HAa 3TOM MHOXE-
ctBe BMUHAPHOI'O oTHOIIEHNS.

C. 22, a63. 3, ctpoka 2
Ctpoka — 310 KoHeuHoe YIIOPAJIOYEHHOE MHOXECTBO CUM-
BOJIOB ...

C. 22, a63. 1 (cHu3zy), crpoka 3
Bwmecto «ob6beauHeHne» 0ojiee MpaBUILHO UCTI0JIH30BaTh TEPMHUH
«KOHKATCHAITHS,

C. 23, a03. 4, cTpoka 2
CnoBo «00BeIMHEHUE) 3aMEHUTh HA «KOHKATEHAIUS.

C. 23, a03. 1 (caHu3y), ctpoka 1
CnoBo «00BeMHEHUE) 3aMEHUTH HA «KOHKATEHAITUSY.

C. 24, ymp. 1.1

Hano yutatse: ... Hax andaButom

C.24,ynp. 1.3

Hano yutath: ... — OECKOHEYHO U CUETHO, €CJIM — IMPOU3BOJIb-
HBIM ...

C. 24, ynp. 1.7. B)
3nech HeBepHas GOPMYJIHUPOBKA: OOBEIUHEHHUE TPaH3UTUBHBIX
OTHOIIIEHHUH HE 00s3aTEILHO TPAH3UTHUBHO.

C. 25, ymp. 1.11
[Tone3no (myst TeopeMsbl 5.8) MOKa3aTh TO K€ W JJISI ONEpaLUU
00beINHEHU MHOKECTB.
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I'1aBa 2

C.28,a03. 1
B BBIBOZIC S — ... HamuWcaH JMIIHUM mar; aaaA ,

C. 28, a03. 4, cTtpoka 2 (cHU3Y)
Hano uutath: ... o6bekt S € N

C. 29, a63. 1 (cHu3zy), ctpoka 3
Bmecto A OKHO OBITH T .

C. 30, a03. 3, cTpoka 1
Hano uurarse: [Ipemmaraem uynrarento. ..

C. 30, 3aronoBok
3nece n Be3ae Hmxke KOHTEKCTHO-CBOBOJAHBIE nomxkHO
ncaThes yepes aeduc.

C. 31, a03. 2, cTpoka 2
Hamo umrath: ... TO r00as CTpoka TEPMHHAIBHBIX CHMBOJIOB

X € L(G) moxeT ObITh BbIBEICHA U3 HAYAJILHOI'O CUMBOJIA O .

C. 31, a063. 2, cTpoka 6
BMmecTo «octanpHbie ero ysnusl» Hano yntath «BHEUIHHWE ero
Y3JIBI».

Tam ke, cTpoka 2 (CHU3Y)
BMecTo «M HETEpMUHAIBHBIM CUMBOJIAM  Xq; X ,-++y Xy « HAJIO YH-

TaTh: «M CUMBOJIAM Xy, Xp,.oy Xy, mHE X € N UT 5,

C. 31, a63. 3, cTpoka 2
Bmecro a’b® momxmro 6mrme a’b? .

C. 31, ctpoka 3 (cHuU3y)
Hano uurars; —> aaab .
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C. 35, a63. 1 (cHu3y), cTpoka 3
Hamo unrare: P'.

Tam xe, cTpoka S5
... P HE & -npoxykiuu. ..

Tam xe, cTpoka 6
+

... 9TO A?g’

Tam xe, ctpoka 8

Hertounas (opMyIupoBKa IOCTpoeHMs MHoxectBa P’ . Ilpa-
BUJIbHEE TaK: «3aTeM Kaxa0il npoaykuun us P, conepsxaieii B npa-
BOM YAaCTH & -TIOPOXKJIAIOIINE HETEPMUHAIBHBIC CUMBOJIBI, IOCTABUM
B COOTBETCTBUE MHOXKECTBO BCE€X NPOAYKIUN, MOJTYYArOMIMXCS
U3 TaHHOW CTHUPAHHUEM OJIHOTO WM OoJjiee & -TIOPOXKIAOIIUX CUMBO-
JIOB, ¥ JOOABMM 3TO MHOXKECTBO MpoayKiuid k P’ ».

C. 36, nemma, cTtpoka 1
3nech T HaI0 3aMEHUTH HA T .

C. 36, noka3zaTenbCcTBO, CTpOKa 4

*
*

... U3 A?X crenyer, uto A—> X,

C. 38, ynop. 2.5
Hano uurats: S—>aB | aBS | bAS | bA

I'raBa 3

C. 39, a63. 2, cTpoka 6
3neck auiaHee ciioBo: [IPOTPAMMUPOBAHN L.

C. 40, a63. 1, cTpoka 3
1)ECJIM oHa ... S — &, TO Hu ofiHa. ..
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Tam xe, ctpoka 4
Hano uurate: ... HEe conepxur B cBoeil. ..

C. 40, a63. 2, ctpoka 4 _
Hano uutats: ... & -cBo6oanoi PEI'YJISIPHOU rpamMmmaTukoi.

C. 40, a63. 4, rpamMMaTuKa

31ech, MO-BUAMMOMY, HAJO TOSCHUTh, KaK MOSBWJIACH II€pBas
cTpoka: S—¢|aS, |aB. Ecnu ciienoBaTh pacCcykJIeHusAM B Teopeme 2.1
(c. 37), To noGaBisIOTCS Takue MpoAyKuuu: S —>¢|S,, roe S, — cra-
pBIM HaYaJIbHBIK CUMBOJI. B 3TOM cilydae, 04€BUIHO, HAPYILIAETCA Pe-
TYJISIPHOCTh TpaMMaTUKHU. [IOCTpOUTH SKBUBAJIEHTHYIO PETYISPHYIO
rpaMMaTUKy MOKHO, 3aMEHUB MPOAYKIMIO S — S, Ha MHOKECTBO BCEX

npoayKumii Buga S > a,tae S, >aeP,

C. 41, a63. 3, ctpoka 1
Hayo unrats: L =(L\{e})" U{e}.

C. 47, a63. 1, koHell CTPOKH 6
Hamo yurarte: ...aeT .

C. 47, a63. 2 (cHu3y), cTpoka 2 (CHHU3Y)
Hano uuratn: ... M'=(K,T,t' k,P) ...

C. 48, a63. 1, ctpoxka 1
Hano uurats: ...BeiOpath MHOKEeCTBO, COCTOSIIEE 13 BCEX
TAKUX K'c K, ...

C. 49, a63. 2, ctpoka 2
Yreepxkaenue «be3 morepu... KNT #0)» GeccMbICieHHO, Tak Kak
K coaepuT TOJIBKO HETEPMHUHAJIbHBIC, @ T — TepMUHAIBHBIC CHMBOJIBI.

C. 50, a63. 3, cTpoka 3
31mech MPOCTO IpoITyIleHa 3amsatas: ... S,{*}...
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C. 50, a03. 4, crpoka 1 (cHu3y)
BmecTo ciioB «IpoxoauT Ju... Tpaday HaI0 YUTATh: «3aKaHUYNBA-
€TCs JIX OTOT ITyTh B KOHEYHOM Yy3JIe Tpada.

C. 50, bopmymnupoBka Teopemsl 3.4, cTpoka 2
3neck mumHMi geduc mocne T .

C. 51, a063. 2, ctpoka 2

Hano uurate: ... LL, =L UL, ...

C. 51, a63. 5, ctpoku 3, 4

Hano uurarts: ... Ilycts —g> — pediiekcuBHOE U TPAH3UTHBHOE 3a-

mbikarue OTHOIIEHUA —> . Torma k—k'~ (k=K' um k—k'), 1. e. ...

C. 51, a63. 7, ctpoka 3
Hano uurate: ... keK ...

C. 51, croka 1 (cHH3Y)
Hamo uurate: f:K ...

C. 52, a63. 1 (cam3y), cTpoka 2
Bmecro £(K’,ax) mamo t(K’,ax).

Tam xe, cTpoka S5
Hano: t({k.},X).

C. 53, a03. 1, ctpoku 2, 3

Hagno gurats: ... toe t'(k,a)=t(k,a) u F'=F npu R(k,)"F=0
u F'=Fui{k} B nporuBHOM ciyyae. HenerepMUHUpPOBaHHBIM KOHEU-
HBIM aBTOMaTr M’ ...

C. 53, ymp. 3.2
31€Ch BMECTO CJIOB «PETYJISIPHOE MHOKECTBO» HOJLKHBI CTOSITh
CJIOBA «PETYJSPHBIN A3BIK.
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C. 53, ynop. 3.4, ctpoka 3
Hano yutats: ... Onpenenure JETepMUHHpPOBaHHBIMN. . .

I'raBa 4

C. 54, onpenenieHue peryiasipHbIX BBIPAKECHUN
Bcro hopmynupoBky nmyHkTa Il Haio 3aMeHUTH Ha CIEAYIOIIYIO:
Ecim aeT , To a — perymsipHOe BhIpaKEHHE, COOTBETCTBYIOIIEE

MHOXecTBy {a}.

Tawm xe, nyHkr III, ctpoka 3
B 3T0#1 CTpOKe IMociie clioBa «TO» HUJET JMIIHSS (pa3a «BbIpaxKe-
HUE ... ;).

C. 54, a03. 2 (cHu3zy), cTpoka 2

Hano yurare: «... perymsapueid s3pik JAMKHYT otHOCHTENB-
HO...» 3JIECh UMEETCS B BUJY, YTO KJIACC BCEX PETYJSIPHBIX A3BIKOB
3aMKHYT OTHOCHTEIBHO ONEpallui OObEITUHEHUS, KOHKATECHALINU U * .

C. 55, puc. 4.1

31ech HEOOXOAMMO CIeNaTh HEKOTOPhIE MOSICHEHHS K Hapuco-
BaHHBIM aBTOMaTaM. Puc. 4.1 a) COOTBETCTBYyeT MEPBOMY M3 IPUBE-
JIEHHBIX Ha C. 54 peryyisipHOMY BheIpakeHuto. Puc. 4.1 B) — BTOpOMY.
ABTOMaThl Ha puc. 0) W B) OJM3KKM N0 MNPUHUMAEMOMY S3BIKY,
HO HE PKBUBAJICHTHBL. Hampummep, cTpoka ab mpuHMMaeTcss mepBbIM
U HE TPUHUMAETCS BTOPBIM. PeryisipHoe BbIpak€HUE, COOTBETCTBY-

IOIIlee aBTOMATy Ha puc. 0), BBINISAINT TaK: (a’ba’b)’b .

ABTOMAT Ha PHUC. T) COOTBETCTBYET PETYISIPHOMY BBIPAKECHHIO:
a+ab+(a+b)(a+b)ab=a+@1+(a+b)(a+b))ab=a+(a+b)ab.

C. 55, a63. 1, ctpoka 4

®pa3a «... IBa PEryJISIPHBIX BHIPAXKCHUS SKBUBAJICHTHBI, €CIIH. ..»
Ha CaMoOM JIeJie SIBJIsICTCS omnpeaeeHneM. KcraTu, 371€ch CJI0OBO «MHO-
’KECTBY» HaJ0 3aMCHHUThH Ha CIIOBO «SI3BIKY).
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C. 56, noka3aTeiabCTBO T)

Paccyxaenusi, HaumHaromuyecs co cioB «Tenepp HAMAETCA...»,
HE COBCEM KOPPEKTHHI. bojiee mpaBUIbHBI CICIYIOIIME.

Htak, vk>0 Q=R*'Q+(R"+..1). PaccMoTpuM MHOXXECTBa, CO-
OTBETCTBYIOIINE Q u R'S. BosbMeM  IPOU3BOJIBHYIO

xeR'S=(JR)S>3n:xeR"S>xeR™Q+(R"+..+1)S > xeQ

k>0
Buaunt, RS Q.
Oopartno. Ilycth xeQ—>Vk>0 xeR"Q wmmu xe(R*+..+1)S.
BosbMeM jyinHy cTpoku N =| X |. U3BecTHO, 4TO
1¢R—VyeR™Q |ypn. D10 03HAYAET, YTO

xzR™Q > xe(R"+..+1)S >xeR'S, T.e. Q< R’S.
Takum oOpa3oM, JoKa3aHO, 4TO Q =R’S .

C. 56, a03. 1 (cHusy), crpoka 1
Hano unrars: ... perynsapublU A3bIK, Toraa...

C. 57, a063. 4, cTtpoka 3 (CHUZY)
1
B cootHomienuu T;; =... BMECTO + JOJKHO CTOSTH U .

C. 57, a63. 2 (cHu3y), ctpoka 1 (cHU3Y)
CrnoBa «IKBUBAJICHTHOCTh 3THX CTPOK» HaJ0 3aMCHHUTH CJIOBAMHU
«COBTIAJICHHUE JAaHHBIX MHOXKECTB.

C. 59, a63. 2, cTtpoka 4 (cHUBY)
Hano uutate: ... 8(k) =k’ — 0(t(k,a)) =t'(k’,a) mus...

C. 59, a63. 3, cTtpoka 4
Hano uuratse: ... auit K = ...

C. 60, a063. 3, cTpoku 2, 3
Hao umrats: ... KDK' < KkD_ K" UJIN cymectsyer...

C. 63,0)
3/1eCh HETOYHO JOKa3bIBACTCSl YTBEPKICHHUE, KOTOPOE (paKkThuye-
CKA CPOPMYJIUPOBAHO B MOCJIECAHEM MPEAJIONKEHUU BTOPOTO ab3aria.
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JloCTaTOYHOCTh JTAHHOTO YTBEP)KACHUS BBITEKACT W3 TEOpPeMbI 4.4.
HeoO6xoauMocTh J10Ka3pIBaeTCS HayuHas ¢ 4-M CTpoku 1-ro ab3ara.
[Ipu 5TOM HamO MOMPABUTH, 4TO B KaduecTBe W Oepercs HE «odHa U3,
a MUHUMAJIbHAS U3 cTpOK AJIMHBI HE MEHBIIIE N.

C. 63, a03. 3, ctpoka 1 (cHu3y)
BwmecTo cioBa «gokakem» HaJ0 YUTaTh «CPOpMYIHpyEeM.

C. 63, ynp. 4.4, ctpoka 1
Hano uurats: ... s13p61ku — Heperymnsapneie. ..

I'maBa 5

C. 65, a03.1, cTpoka 1

Bmecto «mobomy WeET "y Hamo umTaTh: «I060# CTpOKe
W e L(G) u W#&y.

Tam xe, cTpoka 6
BMmecTto cnoB «ykazaHHOMY... W) HaJ0 4YUTaTh «HEKOTOPOMY
TEPMUHATILHOMY CUMBOIY».

C. 65, a03. 2, cTtpoka 3 (cHU3Y)
Hazo unTath: ... mist Hekotopold W' ...

C. 65, a03. 2 (cHu3y), CTpOoKU 5—8

BMmecto «Ecnu uncno...» Hano: «HUHUCIo Takux JIEPEBbHEB KOHEY-
HO, ¥ HU OJIHO M3 HUX HE SBIISCTCS JICPEBOM BBIBOJIA CTPOKH TEPMHU-
HaJILHBIX CUMBOJIOB TOTJ[a U TOJIBKO Toraa, korga L(G) =0y.

C. 65, a63. 1 (cau3y), cTpoka 1
Cnosa Toraa v TOJBEKO TOT/Ia» MPOCTO JIMITHUE.

C. 67, a63. 3 (cHU3Y), CTpOKa 5
Hano uuratn: ... Buma A— BB/, ...
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C. 68, mar 3, ctpoka 2 (CHHU3Y)
Hao uuTath: moryduB, TakKuM 00pa3oM, SKBUBAJICHTHYIO G, ...

C. 69, a03. 2, ctpoka 5 .
Hano unrars: ... TY u3 Hux, y kotopoH y3ein...

C. 71, a63. 2, ctpoku 3, 4
Hago uwurate: ... s36lk L(G) BECkoneuen <> L(G) comepxkur

CTpOKY [uHbI Gonbiueii, uem |, I HE BOJIBILIEN, YEM |, .

Tam ke, cTpoka 2 (CHU3Y)
Hano uurare: ctpoka mqnunsl >z |-, > 1, .

C. 71, a63. 3, ctpoka 4
®paza «UToOBI yOSIUTHCS B ATOM...» OTHOCHTCS, ITO-BHINMOMY,
K TOMY, KaK IIpOBepseTcs KOHeUHOCTh si3bika L(G).

C. 71, 3aronoBoK
3Uz[ec13 n Be3ne mmke Hamo yntath. HOPMAJIBHAS ®OPMA
I'PEUBAX.

C. 72, reopema 5.6, ctpoka 5
Hano uutath: ... cumBoia A’ 1 IOJHOM 3aMEHOH IPOIYKITUH. . .

C. 72, a03. 2 (cHuU3y), cTpoKa 2
Hamo untats: ...ae N’ ...

C. 76, npumeyaHue peaKkTopa

C »TUM mNpUMEUYaHUEM TPYAHO COTJACUTHCS, MO0 HEMOHSITHO,
YTO OHO O3HA4aeT JJisi OECKOHEUHBIX CUETHBIX MHOXeCTB. Kak mpaBu-
70, B MOJOOHBIX CiIydyasX I0Ji MUHHMAJbHBIM IOHUMAETCS TaKoe
MHOJKECTBO (K3 JIaHHOT'O Kjacca), KOTOPOE SBJISETCS MOAMHOKECTBOM
J1000T0 Jpyroro (U3 ATOro Ke Kiiacca).
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I'maBa 6

C. 82, a03. 1, ctpoka 6
DTa CTpOKa MPOCTO JIUIITHSS.

C. 82, ctpoka 3 (cHu3zy)
BMecTo mocnenHe CKOOKH « }» HAaZ0 «) ».

C. 93, ymp. 6.2
Hano uurate: ...{a'b' | j>i}...

C. 93, ymp. 6.4, ctpoka 2

Hasmo unrate: ... €1y ...

C. 93, ymp. 6.6

Hano uurarts: ... [lokaxure, uto L, ={X|Xel ...

C. 97, ab63. 2, ctpoku 6 u 14
Hano uurats: ...y € (NUT) ...

I'masa 7

C. 100, a63. 1 (cHu3y), cTpoka 5 (cHU3Y)
Hano umrars: ... X€ L(G') ... N'UT' ...

C. 103, a63. 4, ctpoka 1
Hano yurtare: ...(A— &) =0 ...

C. 104, rpammarnka G,
Hano unrars:

S — aAB | bS
A — aAb |bBc
B— AB|c
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I'maBa 8

C. 111, a63. 2, ctpoka 6
Hano unrats: ... ymp. 2.5...

C. 113, a063. 2, ctpoka 6
Hano umtate: ... cBa3anel HE BOJIEE UEM OJ/IHMM oTtHo1Ie-

HHUCM...

C. 113, a63. 2 (cHuzy), cTpoka 8
Hano yurare: ...uto X, ; < X,. Takum ...

C. 114, a63. 1, crpoka 4 (cHU3Y)
Hazno uMTats: ... CTPOKY SS M BXOIHOIA. ..

C. 116, a63. 1 (cHu3zy), ctpoka 1
Hano wurtars: MuoxectBo ctpok, KOTOPBIE MOXHO CO-
CTABUTH U3 CUMBOJIOB, 3aHeceHHBIX...

C. 117, a63. 3 (cHu3y), cTpoka 2 (CHU3Y)
Hano uurath: S — 0By — IBY — 7By .

C. 117, a03. 2 (cHu3y), cTpoKa 2 (CHU3Y)
Hano untath: ... LROONTEXT(A— ) ...
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