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1. Teopusi aaropuT™MoB

IIpeareun

ITapamokc Paccesa Ilycrs MHOXKeCTBO Y olpejensieTcst CaeyommuM o0pa3oM:
Y ={X:|X| >3}
DTO MHOXKECTBO COJEPKUT, K IIPUMEPY, MHOKECTBA

X; ={a,b,c}
Xy ={a,b,c,d}
X3 ={a,b,c,d e}

Ho Torma ono camo mmeeT Kak MUHUMYM 3 JIeMeHTa, a 3HAYUT: ¥ € Y.
[Munbepr npeoKmiI cieyomniee:

Z={X:X¢X}

ZeZ=2¢2

Z¢Z=2€eZ

Z¢ZeZe”

Zd¢Z=7Z#+Z roerv ZEL=7¢7=(ZecZ)&Z¢Z)— npomusopeuue!

CaMOHpI/IMEHI/IMbIe IIpuJjiaraTrejJibHble: CaMOHpI/IMeHI/IMbIe InIpujiaraTe/ibHbIC — IIpUJIaraTe/IbHbIE,
KOTOPbIE OIIMChIBAIOT CaMM cebsl.

1. Tpéx-cmox-Hblil — TpU cjora, CJIOBO OIHUCHIBAECT CAMO CeOsl.

2. HecamonpumenuMblit — npomusopeuue!

Teopema I'é nenss [Enenb mokaszas, 9To B TEOPUU MOTYT OBITH YTBEPXKICHUS, KOTOPbIE HEJIb3d HU
JI0Ka3aTh, HA OIPOBEPTHY Th.

Y100bI MOJTHOCTHIO MPOAHAIU3UPOBATH MATEMATHUKY, HAJIO BLIATHU 3a €€ IIPeIeibl.

Puc. 1.0

OcHoBarejib TeOpUK aJIrOPUTMOB — ThIOpUHT (paboTast mudpoBabIMKOB B | MUPOBYIO BOIHY ).
Teopust anropuTMOB TECHO CBsI3aHA ¢ KpUIITOrpaduei.

1.1. IlomsaTme aaropmTMa B MHTYUTUBHOM CMbBICJIE CJIOBA

Bxojinble jjaHHbIe U PE3YILTAT — KOHCTPYKTUBHBIE OObEKTHI.

KoncTpykTuBHbIil 00bEKT — CJI0BO B KOHETHOM aJichaBHUTE.

MuoxkectBo X — MHOXKECTBO BXOJIHBIX CJIOB, Y — MHOXKECTBO BBIXOJIHBIX CJIOB. [Ipmaém: X C
V=Y Cw*

Puc. 1.1

A — amropurm Tnna XY @ A: X =Y

A — gactuunsiii aaroput™ tauna XY @ A XY

Ajtroputm onpejiesisieT YacTUIHY 0 (DYHKIINIO, KOTOPas B KaIeCcTBe 00JIACTH OIPEIe/ICHUS UCTIO b
3yeT MOJAMHOXKeCTBO X, a 3HaUEeHUsT — ITOJMHOKECTBO Y .

[Ipusnaku ajnropurMma:

1. IlpusHak /1eTEPMUHUPOBAHHOCTU AJITOPUTM OIpEJIEIseT JIeTePMUHUPOBAHHBIN TPOIECC.
JleTepMUHUPOBAHHBIN ITPOIIECC OCYIIECTBIIAETCA 38 KOHETHOE YHCJ/IO MaroB, U Ha KaxKJOM Iare
O/IHO3HAYHO OIIP€/IeJIEHO IIPOJIOJIZKEHNE TIPollecca WM ero IIPeKpallleHue.



2. IIpusnak maccoBocTu JI1060it aJIropuT™M MOXKET OCYIIECTBIATH IPE0OPA30BAHUS B JOCTATOY-
HO IIMPOKOM MHOXKECTBE CJIOB.

3. IlpusHak pe3yabTaTUBHOCTUA AJITOPUTM JIOJIKEH Yepe3 KOHETHOE HHCJIO MAroB JAaTh OIlpe-
JIeJIEHHBII pe3y/bTaT.

Cnosapnas (Bepbanbhasi) dyukuus: V,W  f: V*=SW*
V=W fl@)=zx=2> f:V*=V*

Pyuknuu uaentTudukanun r T y < (Jyi, y2)(y = y12Y2) — CJIOBO T BXOIUT B CJIOBO Y.

A ecm x Cy

g(y) =
Y, nHaIe

Bepbasibaas (byHKIUS HA3BIBAETCS BHIYUCIMMON B MHTYUTUBHOM CMBICJIE CJIOBA, €CJIN CYIIECTBYET
anroput™m A : V* — W* aro (Vo € V*)(lAf(2) &z € D(f))&(Af(z) = f(x))

[Iyctes A @ V*—=W*. Torma (x € V*)!A(x) o3magaer, uro ajropur™m A OpUMEHUM K CJIOBY Z.
—lA(z) — amropurm A HE IPUMEHHM K CJIOBY Z.

Pesyabrar amropurma: A(z) € W*

1.2. Mammua TowropuHra

Astan TeopuHr — aHMIMACKUI MaTeMaTHK.
Puc. 1.2
Puc. 1.3
Puc. 1.4
Mammna Tropunra — moJiyoecKoHevuHas JIeHTa, pa3/aeJacHHas Ha OyKBBI.
*) — Mapkep HauaJIa JICHTHL.
[J — cuMmBoJI 1Ipobera.
Biok ympapieHnsi MoxKeT HaXOMUThCA B JIFOOOM COCTOSIHUM M3 MHOXKECTBA COCTOSHUi: () =
qo0,---,4f

3anmnch KOMaHIbI:

S

ga — rb,{ L q,7 €Q, a,bc VU{® O}
R

O3HadaeT CJIeYIOIee: eCju B COCTOSTHUU ¢ 0003peBaeMbIil CUMBOJI @, TO MEpPefTH B COCTOSHUE T,
samucarb b u casuHyThcsa (L — Ha 1 cumBos BieBo, R — Ha 1 cuMBOJI BIpaBo, S — OCTaTbCsd Ha
MecTe).

Bxomroe coBo 3amuchiBaeTcs Ha JieHTe 0e3 BCAKIX 1IpobesioB OyKBa 3a O0ykBoit. [lepsrbiit ipober —
KoHerr cjioBa. [Torom uaér 6ecCKOHEUHOE YUC/I0 ITPOOETIOB.

Kornma mammaa Treioputra maét pesysibTar, OHa NOJOBKa OCTAHABIMBAETCA Ha MapKepe Hadaja
JIEHTBI B 3aKJIIOUATETbHOM cocTossHuU. Cpasy moc/ie 3TOro MaeT pe3ysabTaT, TOTOM — MPOOEJIbI.

BumecTo GyKBBI TIOC/IE COCTOSIHUS MOXKET WJITU TlapaMerp, K npumepy: « € {a,b,c} — moboit u3
cumBoJIoB {a, b, c}.

ITpumep 1. Yro memaer mammba ThOpPUHTa CO CIEAYIOMENR CHCTEMON KOMAHT!



QO® — QO®> R q2b — q2b, L

goa = qoa, R :® = ¢®, L
qob — qob, R U — g3, L
qoC — qoc, R qza — q3, L
qa — qa, R q3b — ¢, L
q1b — ¢1b, R qsc — g3, L
Gc— qc, R :® — g0, L
gl — ¢, L D = ¢;®, S
g2a — qoa, L

Omeem: cTUpaeT CJI0Ba, KOTOPbIE COIEPKAT OYKBY C.



QopmastbHo MamnHa ThIOPUHTA ONPEIe/sIeTcsT KaK CJIeIYIOMIIi KOPTeXK:
T = <V7 Q? qo, Qf7®7 |:|7 S7 L7 R7 5)7
riae 0 — cucremMa KOMaHI;:

§:Q XV — 2VHASLEY e v/ = VU {®, 0}
§:QxV'=-Qx V' x{S, L, R}

B nasbHeiineM Mbl OyeM UMeTh JIEJIO TOJIBKO C JeTePMUHUPOBAHHBIMU MalluHaMy ThIOpUHTa.
Onpenenenue 1 Kouduryparms.
C=(qgz,ay) €Qx V" xV'V* moectb q€Q, z,yeV*, acV’

a — CUMBOJI, 0003peBaeMblii TOJIOBKOI, y — IEII0YKa, CTOSIIAasl cpa3y Iocae ¢ (¢ TOYHOCTBIO 10
JIE00O#H TENOYKY TPOHEJIOB, CTOAIIUX B KOHIIE).
B sro6oit marmmnae BbIIesieTcs HavaabHas KOH(DUTYPAITA:

C'0 = <QO7 )\7 ®ID)

1 KOHEYHad KOH(l)I/II‘ypaH‘I/IHS

Of = ((]f, )\, @yD)

Onpegenenne 2 OTHOIIEHNE HEITOCPEICTBEHHON BBIBOIMMOCTH.

(r,x,by),  ecaum B cEcTeMe KOMaHJ § eCTh KOMaHIa ga — b, S
C=(q,z,ay) Fr § (r,2',cby), ecmu B cucreme Komans § ecTb KoManga qa — rb, L (x = 2/, ¢ # \)

(r,xb,dy’), ecau B cucTeme KoMaH 1 § ecTh KoMana ga — rb, R (dy = y)
Puc. 1.5.

Onpenenenue 3 BeIBoMMOCTh HA MHOYKECTBE KOHEIHBIX KOHMUTYpaluii MaruHbl ThlopuHTa.

C,Cy ..., Cphyocom>1

(Vi = 1)(C; b7 Ci11), ecu Ci1q ompejieieHa B TIOCJIEI0BATETLHOCTH
Cikr Cobr oo b7 Cp — ummaa =n — 1(n > 1)

C - C" = cymectsyer BoiBog Cy F7 Co b ... b7 C, = C'n > 1)

B nmerepmunaupoBannoit Mammae Thiopunra n3 KaxKjioit Kondurypamum
[Iycts nana mamuna Teopunra T u cioBo x € V*

T (z) = (g0, N\, ®z0) = (gr, A,y y = T(x)
He ycnea nepenevamamu caedyrowee svipasicenue!

ﬁ'T(x) - [(C_IO, A

Onpenenenue 4. Bepbaibaas QyHKIUS
foviave

BhrancaMa 110 ThiopuHry, ecau MoxkeT ObITh TocTpoeHa T f ¢ pabounm andasurom V) D V(Vr €

V(I Tp(x) & x € D()&(Ty(x) = f(2))



Teopema 1 Tezuc Toiopunra. Beakasa GyHruyus, SuYUCAUMAA 6 UHMYUMUBHOM CMBICAE CAOBH Gbi-
yucauma no Toropuney.

IIpumep 2 Mammna Triopunra, crupatorias BCE, €CJIM €CTh BXOXKJIEHHUE CJIOBA.

A, ecu aab C x

ﬂ:ﬂ(x):{ , e V = {a, b}

X mHave
0® = ¢®, R

goa — qra1, R

qob — qob1, R

qa — qear, R

q1b — qob, R

G20 — @2a, R

a0 — q3b, R

@B — gz, R, € {a,b}

g0 — q4U, L

qo — @0, L, a € {a, b}

u® — ¢/®, S

g — ¢, L g5 — nBuKeHue B cjaydae HEYCIEITHOTO MOUCKa
¢d— g0, L

¢ — g0, L

s — gz, L, € {a, b}

Q5® — Q5®, S

IIporouka:

(g0, A\, aaaabab)) - (qo, ®, aaaababO) - (q1, Pa, aaabab)) F (go, Daa, aababd)
F (g2, ®aaa, abab) F (qo, Daaaa, bab) - (g3, Daaaab, abl) 2 (g3, Daaaabab, O0O) -
F (g4, ®aaabab, b0O0) +° (g4, ®,0) F (qu, A, E0) = (g, A, E0)

IIpumep 3.
Tzt (qo, A\ ®20) (g7, A, O#20), V=V U{#},# ¢ Vo, vV

(10® — (10®a R

QOD — Qf#a L
Qo = ¢u#, R a €V

Qaﬁ — QB#aR Oé,ﬁ S ‘/0
Q(XD — 91047 L

Yy = Y, L feVoU{#}
a® = ¢®, S

[Iporonka:

V;J = {CL, b} <QO7 )‘7®ab|:|) H (QO,@, (lbl:l) - (Qaa®#v bl:l) - (Qb7®#a7 D) - (QI7®#7 ab[’) -
F (g1, ®, #ab0) F (g1, A, B#ab0) = (g7, A, O#abD)

IIpumep 4.



Ts : (g0, A, Offa0) B (7, A, O0), tae x € V5T, V = Vo U {#}

QQ® — QQ®, R
Qo — qu#, 1R
Qo = qatf, L
doFt — qov, R
g0 — ¢, L
qa— qa, L ael
a® = ¢®, S
a# — L

[Iporounxa:

(g0, A, ®#abc) F (go, ®, #abe) F (qu, ®, 4, abel) F (qa, ®, #4bc0) F (g0, Ba, #bc)
= (g, ®adt, bcO) = (qy, Oa, #4c0) F (g0, Dab, #c0) F (qu, Dab#, ) F (g, Dab, #40) +
= (g0, ®abe, #0) - (qu, Dabet, O) F (g1, Dabe, #0) (g1, Dab, O0) 2 (g1, A, abeO)
= (g7, A, BabcD)

IIpumep 5. Ilycrb Tpebyercs ¢ABUHYTH Ha 3apaHee 3aJaHHOE KOJUIECTBO CHMBOJIOB BJIEBO.
BwmecTo:

qoa— qa, L o€V
a® — ¢®, S
ql# — q1D7L

U3 IpeAblAYIIETro IpuMepa BCTaBUM:

# — ¢U, L
pa—a, L (aelp)
PRt = quit R
Qutt — auft, R
@® — Qf@, S

JIiobas Mo/1e/Ibh aJrOpPUTMOB JIOJIZKHA UMETh:

Ormmcanne MOeIH.

[ToHsiTHe 9KBUBAJEHTHBIX aJrOPUTMOB.
Criocobbl coveTanns ajaropuTMOB.
YHUBepCAJIbHBIN aJTOPUTM.

[TonsiTre pa3penmMoro u NepedncguMOro MHOYKECTBA.

S A

AIropuTMuYIecKr HEPA3PEITUMBbIX ITPOD/IEM.
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1.3. Hopmainbable aaropudmbl MapKoBa

Onpenenenue 5 Bxoxenne ciiosa.

~

neBoe Kpblio O°CHOBA papoe KpbLIo

Viz,ye V' zCy= Fuy,p)(y= Y1 x Yo )
~~ ~~

(Vz)(A C 2)&(z C 2)

rCyyCz=>0C2 (Y1,2,02), Ie Y = Y1y Y *xTHYs, xEV

Camoe J1eBOe BXOXKJIEHIE CJIOBA: * * T.
HepBbIM BXOzKJeHueM CJIoBa I B CJIOBO y KOTOpOEe uMeeT HaI/IMeHbIHyIO JJINHY IIpaBOI'0 Kphbljla.

Onpenenenue 6 Popmyna TOACTAHOBKU.
wiu—v, u,veV ¢V

Onpenenenne 7 Ilpumennmocts. Eciau x,u T x, To roBopsT, 4T0 w IPUMEHUMA K 2 (IIOJXOIUT
JIUIS CTIOBA ).

[lepBoe BxOXKJieHUE U B T: T1 * U * Ta.
Y = TUTy = WT
Hanpumep, © = BXOAWT, w : BXOJ — YXOJ. WX = yXOJHUT.
Omnpenenenne 8 HopmasbHblil aaropudm.
A= (V,S,P)
A — agropur™m, P — 3ak/It09nTe/IbHbIE (DOPMYJIBL.

Cxema HOpMAJIBHOTO aJiropudma:

;

Uy — [']Ul
Uy — H/Ug
Up, — []Un

\

IIpumep 6. Ilycrs nana cxema:

#a —a# V ={ab #}

Ay #b — b
# — -aba
- #

Ay @ x = aba - #aba b a#tba b ab#a - aba# - abaaba
Az =x(D)z(2)...2(k) F #x(D)x(2) ... 2(k) F x(1)#x(2)...x(k) F
Fax(Dx(2)#...x(k)F ... Fx(D)x(2)...2(k)# F z(1)z(2) ... x(k)aba (k> 1)

IIpumep 7.

A { — aba(Vz € a,b")( Ay : o abax)
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A= (‘/’S’P),i

aaropudm A IpocTo HEMOCPEJICTBEHHO IEPEBOIUT X B Y. & F y = y = wx, rjie w — neppast BXOAIIas
B S nojxozgdiast s x hopMyJia, He ABJISIONAACT 3aKII0INTEeIbHOI.

Anropudm A HermocpeIcTBEHHO 3aKTI0UUTEBHO MEPEBOJUT ' B y: At x k- y

Anropudm A npocro nepesogut z B y: A 1 x E y = CylecTByer 10cj1e10BaTe/IbHOCTD CJIOB

Ty =T,T1, T, ..., Ty =Yy, v0e (Vi=0,n—1)(A:z; b zipq)
AzEy= AU FHy)y=U:zby)V(T)(A:xF zFy)

Onpenenenne 9 Ilporecc paboTbl HOPMAJIBHOIO aJropmdma €O CJIOBOM X. DTO KOHEUHAA WU
OeCKOHETHAs MOC/IEI0OBATETbHOCTD CJIOB:

Lo =T, T1,...,Tp,... Takas, 910 (Vi = 0)(A:x; F xi00) V(A2 b 2i4q),
€CJIM T, 1 ONPEJIEIEHO B MOC/IEI0BATETHHOCTH.
[Tpu TOM €CJIOBO T, HE OIPEJIETIEHO TOTa U TOJBKO TOTa (TI0 OIPEIeIeHNIO):
l.n—1=0ud:—-xy==x
2. n>0m e x,_; oupeneneHo, Ho A : —x,_;
3. Az ok xp_1,n =2
[lycts x = xg, 1, . . ., T, — nporecc paborel A ¢ x (saBistercs KoHeunbiM). Torga x,, HasbiBaeTcs

poreccoM paboThl HopMaJsbHOrO anropudma A co cioBoM x u obosHadaercsa A(z).

lA(x) — anropudm A npuMeHUM K CJIOBY .
=l A(x) — anropudm A He IPUMEHUM K CJIOBY .

Ompenenenne 10.
fViovr

HA3BIBACTCSA BBIYUCIUMOI 110 MapKOBY, €C/ii MOYKET MOXKET OBITh IIOCTPOEH HOPMAJIbHBIN aaropudm
Ay B andasure V Takoit, 4o

(Vo e VI)(Ap(2) & x € D(f))&(As(x) = f(x))

Teopema 2 [Ipunrun Hopmanuzanuu. Jhobas sepbasvhas GYHKUUA, BOIMUCAUMAA 6 UHMYUMUCHOM
cmvicae Caosa, evivucauma no Mapkosy.

V=Aay,...,a.,},# ¢V

#E—=EH#H V)
R.: ¢ # — -1y x9— Tpom3BOIbLHOE (PUKCUPOBAHHOE CJIOBO B V IIpaBoe CJIOBO
—#
Via, B¢V
(
af = EBla (E€V)
B&n —nBéa (0, €V)
.AQ : 6 —
a =
—

\

AFaba,aeV

a b aat afaa b aaa k- aa
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