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BBEJAEHUE

Y4eOHO-MEeTOINYECKOE MOCOOHE COMACPKHUT WHAWBUIYAIbHBIE 3aJaHWs KOHTPOJBHOH paboOTHI 1O
muctuminHe «I'padbl 1 KOHEUHBbIE aBTOMATBI», U3y4aeMON Ha BTOPOM Kypce CTYACHTaMU 3a04HOM (HOpMBbI
oOyyenus. TemaTtuka 3aJaHUil KOHTPOJIBHOW pabOTBI  OXBATBHIBACT CIEAYIOIIME TEMbl JHCHUIUIMHBL
MaTpUYHBIE XapPaKTEPUCTUKU rpadoB, MyTH U OCTOBHI MMHMMAJILHOTO Beca, (opMajbHble TPAMMATUKH U
S3BIKM, KOHEYHbIE aBTOMAThI PACIIO3HABATENN U TIPEOOpa30BATEIH.

Kaxxnprii BapuaHT KOHTPOJIBHOW paboThl BKIOYaeT 6 3amanuid. [IpaBuiio BbIOOpa BapuaHTa
c(OpMyYIHPOBAaHO B COOTBETCTBUU C HOMEPOM 3aUETHON KHMKKH CTYACHTA (IT0 CyMMe ABYX MOCIETHUX HUDp
3a4eTKH). DTO MPABUIIO MPUBEICHO Mepe]l 3aJaHUsIMI KOHTPOJIBHOM PabOTHL

B nocoOuu npencraBiieHbl OCHOBHBIE TEOPETUYECKHUMHU TOJIOXKEHUS M MOHATUS (KOHCIEKT JIEKIHN),
COOTBETCTBYIOIIME ©0a30BOMY YPOBHIO HM3y4€HHUS AUCLMIUIMHBI 0 TEeMaM, BKIIIOUEHHBIM B 3aJaHUS
KOHTPOJILHOM paboThl, MOAPOOHOE perieHne U opopMIIeHHE BCeX 3aaHUi KOHTPOJIBHOM pabOTHI.

[IpuBeneH CIUCOK TEOPETUYECKUX BOIIPOCOB JIJIs MOATOTOBKH K 3K3aMeHy Mo auciuiuinne «I padsl u
KOHEUHBIC aBTOMAThl», ydeOHas JUTeparypa, peKOMEeHyeMas JJIsl OJArOTOBKH K dK3aMEHY, a TakXKe s
0oJ1ee MOJIHOTO U3YyUeHUsl MaTepuana.



METOJINYECKHNE YKA3SAHUSA U 3ATAHUSA 1JIsI KOHTPOJIBHOM PABOTHI
Yeaoswcaemvie cmyoenmoi!

JUJ1s1 Ka4eCTBEHHOTO OCBOSHHSI yUeOHOT0o MaTepralia TUCIHUILIHHGI «I padbl 1 KOHEUHbIE aBTOMATH» U
YCIIELIHOTO BBINOJHEHUs 3aJaHMi KOHTPOJbHOM paboTel Bam HeoO0XoauMo, MHpexae BCero, HU3y4uTh
TEOPETUYECKUN MaTepHall, 3aT€M PACCMOTPETh U MPOAHAIU3UPOBATh IPUMEPBI PELICHUS IPAKTUYECKUX
3ajgad. B aToM Bam nmomoryT pa3o0parbcsi yka3aHHbIe B HalleM IOCOOMU MH(OPMAIIMOHHBIE HCTOYHUKH, a
TaKXe MMPUBEJICHHBIN B TOCOOUN KPATKUI KOHCIIEKT JICKLIUH.

ITocme 3TOrO BBl MOXKETE IIPUCTYNATh K BBHIIOJHEHUIO 3aJaHUN CBOEro BapuaHTa. bynpre
BHHMMATEJIbHBI K OIIPEACIICHUIO HOMEPA BAILIEr0 BAPUAHTA.

ITpu camocrosTeNTbHOM pelieHHMH U ohOpMIIEHHM 33JaHUM Ballero BapuaHTa Bam Oyner mosesHo
MCIIOJIb30BAaTh PACCMOTPEHHBII B TOCOOMH 00pa3ell BHITOTHEHUS 1 0(POPMIICHHUS BCEX 3aJaHI KOHTPOJIBHOM
paboTHI.

B nmoco6uu Taxke mpuBeIeHbl BOIPOCH I MOATOTOBKH K SK3aMEHY.

BapuaHThl 3a1aHHil KOHTPOJILHOI padoThI

Ilpasuno évibopa nomepa eapuarnma KORMPOIAbHOIU padombl: HOMEPOM BapuaHTa CIyX UT yucio N,
paBHOE CyMMe€ JBYX MOCIEAHMX HU(Pp 3a4ETHOW KHUKKU CTYAEHTa, €clid 3TO He HOoNb. Ecimu ke nBe
nocienHue nupsl HoMepa 3a4eTHON KHIDKKH CTYJIeHTa HYJH, TO clieayet mojarate N=19.

3aoanue 1
Han oprpad ¢ N BepmuHaMu 1 M ayramu. U— MHOXecTBO AyT 3Toro rpada. BeimonHuTs:
1)1306pa3uts rpad. OnpenenuTs, ABIseTCs u rpad ruianapHbM?

2)HaiiTu maTpuily cMexHOCTH A rpada, CTENeH! UCX0a M 3aX0/1a sl BEPIIHH, IIPOBEPUTH TEOPEMY
Ditnepa i cTeneHeil BepmuH rpada.

3) HaiiTu cTeneHu MaTpuiibl CMEKHOCTH A2, AS. C noMoIIIpio CcTereHeil HallTh 001Iee YHUCIIo IyTen U3
p-1 1 (-1 BEpIIMH BO BCE OCTAJIbHBIE C YUCIIOM JIyT He Ooiee Tpex.

4) Haiitu MaTpuily HHIUAEHTHOCTH B rpada.

BapuanTsl

N JaHHBIC BApHUAHTA N JAaHHBIC BAPpHUAHTa

1 n=5m=8,p=1,0=5 11 | n=6,m=8,p=2,q=4
U={(1,5),(5,1),(1,3), U={(1,2),(2,5),(1.,),
(3.5).(34).(4.5),(2,2).(2,4)} (2.3),(5,3).(54).(3,4).(6.6)}

2 n=6,m=7,p=2,0=6 12 | n=5,m=7,p=1,0=5
U={(4.4),(2,6),(2,3), U={(1.2),(4,4),(1,3),(2,3),
(3.6).(3,5),(5.1).(1,6)} (3.5).34).(5.4)}

3 n=6,m=8,p=3,q=2 13 | n=5m=6,p=1,0=3
U={(11),3.1),(1,2), U={(1.2),(2,3),(1,3),
(1,3),(3,6),(6,2),(5,4).(4.4)} (34),(4.1).(55}

4 n=5m=7,p=1,q=4 14 | n=6,m=8,p=4,0=3
U={(1,5),(1,2),(2,5), U={(1,5),(1,2),(2,3),
(3.5),(2,3).(3.4).(5.4)} (34).(4,2),(4,1),(4.5).(6.6)}

5 n=6,m=8,p=1,q=5 15 | n=5m=7,p=3,0=1
U={(1,2),(1,6),(2.,6), U={(1.2),(1,4),(4,5),
(2,3),(6,5),(3,5),(3,4).(4.5)} (5.1).(2.3),(34).(3.1)}

6 n=6,m=8,p=1,9=4 16 | n=5,m=7,p=2,0=5
U={(1,2),(6,1),(2,3), U={(4.4).(2,5).(2,3),




Nmeercs ckman (BepmmHa 1) m miecth morpedurteneld (BepmuHbl 2-7). M3BeCTHBI CTOMMOCTH
MIEPEBO30K MEXKIY CKJIAJOM M OTIEJIbHBIMU NOTpEOUTENsIM (MaTpula CTOUMOCTEH). DIEMEHT MaTpHllbl
CTOMMOCTH paBeH OO, €CJIM COOTBETCTBYIOIIUE MYHKTHI (BEPIIMHBI) HE CBs3aHbI Joporoil. M306pasutk rpad,
yKa3bIBas Beca Ayr. HaliTi onTuManbHbIE TUIaHBI IOCTABKU TPY30B CO CKJIaJa BCEM MOTPEOUTEINSAM (BEPIIMHBI
2-7), Ipu KOTOPBIX CTOUMOCTH MEPEBO30K OynyT MUHUMaNbHBIMU. [1yTH MUHUMaTBHOTO Beca U3 | BEpIIMHBI

(6,3),(1,4),(3,4).(4,5),(5,6)} (3,9),(3,3),(5.1),(1,5)}

7 n=6,m=8,p=3,q=1 17 | n=7,m=9,p=3,0=5
U={(1,2),(1,4),(4,5),(6.,6), U={(1,2),(1,4),(4,5).(2,6),
(5.1),(2,3),(3.4),(3.1)} (5.1),(2,3),34).(3.1),(7.7)}

8 n=7,m=9,p=4,0=3 18 | n=5,m=7,p=4,0=3
U={(1,5),(1,2),(2,3),(7.,7), U={(1,5),(1,2),(2,3),
(34).(4.2),(4,1),(4,5).(6,71)} (3:4),(4.2),(4.1),(4,5)}

9 n=5m=6,p=1,0=4 19 | n=5,m=6,p=1,0=5
U={(1.2),(2,3),(1,5), U={(1.2),(1,3),(2,3),
(35).34).(54)} (3,5),(34).(54)}

10 n=6,m=8,p=3,q=2 20 | n=5,m=7,p=2,0=4
U={(1,1),(4,1),(1,2), U={(1,2),(2,5),(1,5),
(14),(4,5),(5,2),(6,3).(3.3)} (2.3),(5,:3).(54).(3.4)}

3aoanue 2

BO BCC OCTAJILHBIC 3alIUCATh B BUAC MOCICAOBATCIIbHOCTH BEPUINH, YKA3aTh TAKKC BCCa 3THUX HYTGﬁ.

BapuanTsl
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Jnst HeopueHTHpOBaHHOTO Trpada
U={LILILIV,V,VLVILVIII} u maoxectBoM BecoB pedep W={W1,W2,W3,W4,Ws,We,W7,Wg } BBITOIHUTD:
1) U306pa3uts rpad, ykaspiBas HOMepa BEpIIMH U Beca pedep.

2) HaiiTu oCTOB MMHHMMAJIBHOTO B€Ca M BEC OCTOBa, IIPpU 3TOM YKa3aTb MHNOCICAOBATCIBHOCTb

nobaBiieHust pedep.

¢ MHo)xecTBoM BepwmnH {1,2,3.4,5}, MHOXecTBOM pebep

{2,5}4{2,3}{2,4}{5,3},
{3.4}}
W={9,2,5,1,6,4,8,3}

BapuanTsl
1 | U={{1,2}{1,3},{1,4}, 11 | U={{2,3},{2,1} {2,4},
11,5}.{2,3}.{2,4},{3.4}, 12,5}.{1,3}.{1,4},{1.5},
{4.5}} 14.5}}
W={2,3,3,4,1,4,2,3} W={7,7,5,8,6,58,7}
2 | U={{1,2},{1,4} {51}, 12 | U={{1,3},{1,4} {24},

12,3}.{3,5}.{1,2},{4.3},
12,51}
W={6,4,3,2,3,1,5,5}
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3aoanue 3




3 | U={{1,3}{4,1}{1,2}, 13 | U={{5,2} {3,1}.{2,4},
{2,5}.{4.2},{4.3}{5.3}, {3,2}{3,4}{1,4},

{5.4}} {1,5}.{4.5}}
w={3,7,5,1,6,1,8,6} w={2,3,9,5,1,4,2,1}

4 | U={{1,3}{1.4}{1,2}, 14 | U={{3,4},{5,3},{1,3}.{1,4},
{2,5}.{4.2},{3.4}.{5.3}, {1,2}{2,5}.{4,2},

{5.4}} {54}}
w={1,5,2,7,4,1,8,9} w={2,1,5,4,6,2,9,10}

5 | U={{1,2},{1,5}{5,3}, 15 | U={{1,3}{1,4}{2,4},
{1,3}{4,5}.{2.4}{3.4}, {2,3}{3,5}.{1.2},{1,5},
{3.2}} {2,5}}
w={6,2,1,89,4,2,1} wW={8,4,9,2,1,5,8,6}

6 | U={{2,4}{2,5}{3,4}{1,4}, 16 | U={{2,4}{2,5}{2,1}{1,5},
{2,3y{2,1},{1,5},{4,5}} {34} {1.4}{2,3}{4,5}}
w={7,4,3,2,7,51,1} wW={1,2,529,5,3,4}

7 | U={{2,4}{2,3}{3,5}.{1,2}, 17 | U={{1,5}{4,5}{2,3},{2,1},
{1,5}{1.3}{1.4}{2,5}} {2,4}{2,5}.{3.4}{1,4}}
w={2,4,2175,_81} wW={3,5,1,2,9,4,2,3}

8 | U={{1,3}{1,2},{4,3}, 18 | U={{2,3}{2,1}{2,4},
{14} {2,4}{2,3}{3,5}, {2,5}{1,3},{1.4}{1,5},
{2,5}} {4,5}}
w={8,4,3,6,3,1,7,2} w={3,7,6,1,6,5,8,2}

9 | U={{1,3}{14}{1,2}{2,5}, 19 | U={{2,4}{2,5}{3,4}{1,4},
{4,2}{3.4},{53},{5.4}} {2,3y{2,1},{1,5}{4,5}}
w={5,7,5,1,3,7,1,1} wW={3,5,8,2,7,5,8,6}

10 | U={{1,2}{1,5}{5,2}, 20 | U={{2,3}{2,1}.{2,4},
{1,3}.{4,5}.{2.4}{3,4}, {2,5}.{3.4}{1.4}{1,5},
{3.2}} {4,5}}
w={1,2,1,7,1,42,1} w={2,4,1,2,3,5,8,2}

3aoanue 4

Jns rpammaruku I, 3aaHHOM  TepMHHAIBHBIM andaBuToM V, HeTepMUHAIBHBIM andasurom W,
HAYaJIbHBIM CUMBOJIOM (aKCHOMO#1) |, CHMBOJIOM ITyCTOH HENOYKH $, MHOXKECTBOM MPABUII R BBINIOIHUTB:

1) Moctpouts BIBOA ci10B popmaibHoro sizeika L(IT'), mopoxaaemblit 3Toit rpaMMaTukoi. 3amnucarh
3TOT SI3BIK B BHZIE OOIIETO BBIPAKEHUSI.

2)[lepeuncianth mepBbie 6 CIOB B IeKCHKOrpaduueckoM (aadaBUTHOM) MOPSIKE.

BapuanTsl
1 | v={ab},W={lA} 11 | v={0,3} W={ILA}
R={l—abA, A—aaAb, A—>$} R={1—>0A33, A>0A03, A—$}
2 | V={ab,c},W={l,B} 12 | v={ab,c},W={l,A}
R={l—>cBb, B—>bBc, B—a, B>$} R={l—»>aAbb, A—>bbAa, A—c}
3 | Vv={0,1},W={I,B} 13 | v={0,2,3},W={I,B}
R={1-0B11, B»0B111, B—$} R={I->0B2, B»2B0, B—>3 }
4 | v={0,1,2}, W={I,A} 14 | v={0,1}, W={I,C}
R={I—->00A11, A—>00A1, A—>22} R={I—>00C11, C—»0C11, C—0}
5 | V={0,1,3} W={lLA} 15 | v={0,1,5},W={I1,B}
R={I—>0Al, A—>1A01, A—3} R={I—-00B1, B—»1B00, B—»5 }
6 |Vv={0,1},W={l,B} 16 | V={a,b,c},W={l,A}
R={1—>00B11, B—»0B11, B—$} R={l—>aaAbb, A—>aAb, A—cc}




7 | Vv={0,1,2},W={I1,B} 17 | v={ab,c},W={l,B}
R={1—-00B1, B—»1B00, B—»2} R={l—aBb, B—»bbBa, B—cC }
8 | v={0,1,4},W={lLA} 18 | v={0,1,3}, W={l,A}
R={I—>00A1, A>00Al, A—>44} R={I->1A00, A>00Al1, A—>33}
9 | Vv={0,2},W={l,A} 19 | v={m,b,n},W={I,C}
R={I>0A22, A—0A22, A—3} R={l->mCbh, C>bCm, C—n }
10 | v={0,1},W={I,B} 20 | V={1,2} W={l,A}
R={I—»01B1, B—»10I10, B—>$} R={I>1A2, A>11A2, A—>$}
3aoanue 5

[To Tabiuie nepexoa0B KOHEYHOrO apToMara-pacnosHasateis (Q-andaBut coctosHuil aBTomara, V-
BXOJIHOH a(paBUT, HaYaJIbHOE COCTOSHUE - 1, 3aKIIIOYMTENbHBIE COCTOSHUS OOBEICHBI B PAMKY BBITIOJIHUTH!

1) Ioctpouts rpad nepexogoB aBTOMATA.

2) Ilo rpady mepexoqoB BBIIKCATh B JICKCHKOTPa(UUYECKOM TIOPSAKE HEpBbIE 8 CIOB s3bIKA,
pacro3HaBaeMOro aBTOMaTOM.

BapuanTel

1 Q\vV a b Cc 11 Q\vV a b c
1 1,2 — - 1 - — 2
2 — 1 3 2 3,2 —
3 2 — - 3 — 1 _

2 Q\V a b c 12 Q\V a b Cc
— 2 — 3 — 1
2 3 — 1 2 - 2 -
2,3 - — — - 2,1

3 Q\vV a b Cc 13 Q\vV b c
il - — 2,1 - 2 3
2 _ 3 _ 2 _ _ _
3 1 — - 3 2 3

4 Q\vV a b Cc 14 Q\vV a b c
1 - 3 - 1 - 3 -
2 1 _ 2 2 — 3,2 _
3 2,1 — - 3 2 -

5 Q\vV a b Cc 15 Q\VvV a b c
2,1 - 3 - - 2,1
2 - 1 - 2 3 - -
- — 1 — 2 —

6 Q\vV a b Cc 16 Q\VvV a b c
1l 3 — - 1 - — 3,1
2 - - 2 2 2 3 -
3 1 2,1 - 3 - - 1

7 Q\vV a b Cc 17 Q\VvV a b c
1 2 _ — — 2,1 _
2 - 3,1 - 2 - - 1,3
3 2 — 3 2 — —

8 Q\vV a b Cc 18 Q\vV a b c
- 3 - _ _ 2,1
2 2 — 3 2 3 — —
2,1 _ - 2 _

9 Q\vV a b c 19 Q\vV a b c




il - — 2,1 1 - — 3,1
2 - 3 - 2 2 3 -
3 1 - - 3 - - 1

10 Q\V a b c 20 Q\V a b Cc
- 2 - — 2,1 —
2 3,2 _ 1 2 _ _ 13
-2 |- I

3aoanue 6

Jlis aBTOMara-npeoOpasoBareis S ¢ BXOAHBIM andaBUTOM X = {a,b,c}, BBIXO/HBIM aJI(aBUTOM
Y 2{0,1}, anaBUTOM COCTOSHMI Q={1,2,3} , 3aJaHHOTO Tabnuieil 1epexoaoB-BeIX0A0B ( Ha

MEPECCUCHUH CTPOKHU M CTOJIONA B TAOJIHUIIE CTOUT Mapa « COCMOsIHUE, bIXOOHOU CUMBOILY» BBITIOIHUTH:
1) wmapucoBath rpad IepexoI0B, 3alKChIBas B €ro BEPIIMHAX HOMEpPaA COCTOSHUI, a BIOJb AYT Mapy
«6X00HOUI8bIXOOHOU CUMBONY .

2) 10 BXOAHOMY CJI0BY X HAWTH BBIXOJIHOE CJIOBO Y , €CIIM HaYanbHOE cocTosiHuE (] = 1.,
3aKJTFOYUTEBHBIM MOXET OBITh JTH000€ cocTosiHUE. Tabymiia mepexo10B-BhIX0I0B

X

Q a b c

1 m,0 n,1 k,1

2 n,1 k,0 k,1

3 m,0 n,1 n,0

BapuanTtsl

1 X=aabbb, m=1, n=3, k=2 11 x=babba, m=2, n=3, k=1
2 x=abbba, m=2, n=3, k=1 12 x=ababa, m=3, n=2, k=1
3 x=aabab, m=3, n=1, k=2 13 x=aaabb, m=2, n=1, k=3
4 x=ababa, m=3, n=2, k=1 14 X=aaabb, m=3, n=1, k=2
5 x=babab, m=2, n=1, k=3 15 x=aabbb, m=1, n=2, k=3
6 x=ababb, m=3, n=1, k=2 16 x=bbaaa, m=1, n=2, k=3
7 X=aabab, m=3, n=2, k=1 17 x=abbab, m=1, n=3, k=2
8 x=bbbaa, m=1, n=2, k=3 18 x=abbaa, m=2, n=3, k=1
9 x=babab, m=2, n=1, k=3 19 x=aabab, m=3, n=1, k=2
10 x=ababa, m=3, n=2, k=1 20 x=abbba, m=1, n=2, k=3

OBPA3EIL BBINOJHEHUS 1 O®OPMJIEHUS 3AJJAHUN BAPUAHTA
KOHTPOJIbHOM PABOTBI

3aoanue 1
Jan oprpad ¢ n BepmmHaMu 1 M ayramu. U- MHOECTBO AyT 3TOro rpada. BeinmosHuTs:
1)1306pa3uts rpad. SAsnsercs nu rpad niaHapHbIM?

2)Haiitu maTpuIly cMeXHOCTH A rpada, CTeIIeH! UCX0/Ia U 3aX0/ia /Ul BEPILIUH, IPOBEPUTH TEOPEMY
Diinepa AJis cTeneHel BepinH rpada.

3) Haittn crenenn Matpuisl cmesxHocTH A2, A3, C moMomisio cTeneHeii HaiiTH 061IIee YucIo myTel 13
p-i1 1 (-1 BEepIIMH BO BCE OCTAJIBHBIE C YMCIIOM JIyT He OoJiee Tpex.

4) HaiiTu MaTpuily MHIUACHTHOCTH B rpada.
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Hcxoonvle dannvie sapuanma: n=5m=8,p=2,0=4, U={(1,2),(1,4),(2,3),(2,4),(4,3),(4,5),(4,4),(5,1)}

Brinosinenue 3aganus 1

1) Uzo6pasum rpad. I'pad siBiseTCs mutaHapHBIM, TaK Kak MOKET OBITh H300pa’keH Ha IMJIOCKOCTH Tak,
9TOOBI €0 JYTH HE UMEIIH NIEPECCUCHHH, KaK TT0OKa3aHO Ha PUCYHKE.

I
2 | 2 3 4
Vi 010 10)1
i 00110]|2
A- |0 00 0O0]|3
4 001112
100005

2) Haiigem Matpuiry cMexXHOCTH A (3T0 OyieBa Matpuia 5 Ha 5). ByeM 3amoHsTh €e 1o CTpOKam,
paccMarpuBas  JUIS KaXJOW BEpIIMHBI TOJBKO HCXOASIIME Iyrd (MM COOTBETCTBYIOT €IMHHUIIBI B
COOTBETCTBYIOIIUX CTPOKAX MATPHUIIBI):

Yo6exmaemcs B CIpaBeUIMBOCTH TEOPEMBI Jijiepa O CTENEHSIX BEPIIIHH:

D deg_(x)+ > deg, (x) =2[U|=2m

xeX xeX

(2+2+04+3+1)+(1+1+2+3+1)=16=2-8 (cymMMa DJIE€MEHTOB II0 CTPOKaM M CTOJIOIIaM MaTpPHUILbI
CMEXHOCTH paBHA YIABOCHHOMY YHUCITY AYT).

3) Haiigem cTeneHn MaTpUIbl CMEXKHOCTH

0101001010 002 21
0 0110|00110 00111
A*=/0 0 0 0 O|/|0 O O O O|=0 0 00O
00111100111 10111
1 000©O011 0O0O0O0 01010
01 010)y00221 102 2 2
00110j00111 10111
A*=/0 0 0 0 0//0 0 0O O O0(={0 0 00O
0011110111 11121
10000)01O010O0 002 21

[To ycnosuio p=2,0=4, mo3ToMy TpebyeTcs ONpeaeuTh KOIUYECTBO MyTeil U3 2-0i 1 4-0ii BEPIIMH BO
2 | A3
BCE OCTaNbHBIE. JIJIs 5TOr0 HY)KHO PACCMOTPETH BTOPYIO U YE€TBEPTYIO cTpoku Marpunsl A+ A” + A”,

01010 002 21 102 2 2 11453
00110 00111 10111 103 3 2|
A+A*+A*=l0 0 0 O O|+|0 O O O O|+/0 0 O O 0|=|0 0 0 O O
00111 10111 11121 21 3 4 3
1 0000 01010 002 21 112 31
W3 Bropoil BepminHbl B BepmuHbl 1,2,3,4,5 konuuecTBO myTeil ¢ yucioM Ayr He Ooisee 3 paBHO

coorBercTBenHo 1,0,3,3,2.

W3 yeTtBepToil BepuInHbl B BepmuHbI 1,2,3,4,5 Konmu4yecTBO MyTel ¢ 4uciaoM Ayr He Ooisiee 3 paBHO
coorBercTBeHHo 2,1,3,4,3.

CrnipaBeJIMBOCTH 3TUX YTBEPKICHUI MPOBEPSIEM HEMOCPEACTBEHHO M0 YepTEXKY rpada.

4) Haiigem matpuily uHIMAEeHTHOCTH Tpada B. PazmepHocTts MaTpuibl Oyner 5 Ha 8. 3amonHuM
MaTpHIly MO CTOJIOIaM, 3alUChIBasi B €r0 CTPOKAX, COOTBETCTBYIOIIMX MHLMICHTHBIM BeplIMHaM, -1 ams
ucxoja u 1 nns 3axona:

11



| II r v.. v Vvl VII VII

/—1 1 -1 \
B — 1 -1 -1

I 1 1 -1
\ 1 1 1 1 +1
-1
3aoanue 2

Nmeercs ckian (BepmuHa 1) 1 Tk OTpeOuTeNneH (BepuHbl 2-6). MI3BeCTHBI CTOMMOCTH ITEPEBO30K
MEXIY CKJIaJIOM M OTACIBbHBIMH MOTPEOUTENSIM (MaTpUlla CTOMMOCTEi). DIEMEHT MaTPHIBI CTOMMOCTH
paBeH OO, eCiIi COOTBETCTBYIOIIUE ITYHKTHI (BEPIIMHBI) HE CBs3aHBI JOporoil. M300pa3uth rpad, ykaspiBas
Beca nyr. HaiiTu onTrManbHbIE TUTAHBI IOCTABKU IPY30B CO CKJIa/Ia BCEM MOTPeOuTeNsiM (BepIIuHbI 2-6), mpu
KOTOPBIX CTOMMOCTH TIEPEBO30K OYyAyT MUHHUMAaJIbHBIMH. [IyTH MUHUMAaIBHOTO Beca U3 1 BEpIIMHBI BO BCE
ocTaJbHBIC 3aMKMCaTh B BUE MMOCIICIOBATEILHOCTH BEPIIIHH, YKa3aTh TAKXKE Beca ITHX ITyTeH.

Hcxoonvle 0Oannvie sapuanma: nana MaTpUIla BECOB:

o 7 9 o o 14
w o 3 15 o o
o o o 11 o 2
o o o o 6 oo
0 oo o oo o 9
0 00 O O o o

BbinosiHenue 3aganus 2

N300pa3um rpag, COOTBETCTBYIOIIUNA MaTpHIlE CTOUMOCTEH.

s ompeneneHust myTell MUHUMaIbHOIO Beca M3 | mepBOoil BepIIMHBI BO BCE OCTaJIbHbBIE
BOCIIOJIb3YyeMCs aNropuTMoM JlelkeTpsl. CyTh alropuT™Ma B CIEAYIOLEM: B IIPOLIECCE UTEPALMOHHOIO TOMCKA
MUHHMAaJIBHOTO MapuIpyTa BCEM BEepUIMHAM rpada MpUMHCHIBAIOTCS METKH (4HCIa), pPaCCUNTHIBAEMBIC I10
orpenesieHHbIM (opmyaaM.  MeTKM NOApa3AesAloTCs Ha IOCTOSIHHbIE (OHUM MOJYEPKUBANOTCS WIIU
BBIIEJISIIOTCS LIBETOM) U BpeMeHHblIe. Eciin kakas-1100 BepIlivHa [0Iy4uiia IOCTOSHHYIO METKY, 3HAaYUT, IS
HEe HalJIeH IyTh MUHUMAJIBHOTO BECA, @ 3HAYECHHUE IIOCTOSHHOW METKH PABHO MUHUMAIbHOMY BECY IIYTH B
9Ty BEpIIMHY W3 NEpBOM BepmMHbL. Ha Kaxk0i nTepanuu TOJBKO OJHA BEPIIMHA MOJY4YaeT IMOCTOSHHYIO
METKY, Y 3Ta BEPIIUHA UCIIOIb3YETCS B KAUECTBE HAYAJIbHOM Ha CIIEIYIOLIEH UTEPALUH.

[Iporuiecc BbIYMCIEHUSI METOK JJISl HATJISIIHOCTH IIPEJICTAaBUM B BUJIE TaOJIMILIbI, KOTOpAas 3alOoIHsEeTCs
[0 CTPOKaM, COOTBETCTBYIOIIMM uUTepanusaM. Ha kaxnol wuTepauuu JIUHUAMM IIOKa3bIBAEM COCEACH
Ha4yaJIbHOW BEPIIMHBI, METKAa KOTOPOX ITOCTOSIHHA.

B cronbnax TalaMibl yka3plBaeM METKH BEpIIMH, KOTOpblE OHHM HMMEIOT B Ipolecce padoTb
anroputMma. Tak B IepBOM CTOJIOIE YKa3aHbl METKU BEPIIMHBI 1, BO BTOPOM METKH BTOPO BEPILIUHBI U T.JI.

Jns BOCCTaHOBJIEHMs BIIOCJIEICTBMM KpaT4aWIlEro Mapuipyra psaoM C KaXIOW IOAYEPKHYTON
METKOH B CKOOKax yKa3blBaéM HOMEp HayaJIbHOM BEPUIMHBI, METKA KOTOPOI MOCTOsIHHA. Eciu Takux BepinH
HECKOJIbKO, BBIOMpaeTcs OfHa J00as M3 HUX. 3aMEeTUM, 4TO IyTh MHHHMMAJIBHOTO Beca MOXeET OBbITh
oTpesiesieH He €JMHCTBEHHBIM CIIOCOO0M, a BEC MUHUMAJIBHOTO ITyTH HAXOAUTCS OJHO3HAYHO.

HyaeBass urepauus. Bepummna 1- nauvanbHas, efl mpumuchiBaeTcs moctossHHas MeTka 0 (oHa
MIOIYEPKHYTA), & BCEM OCTaJIbHBIM BEPILINHAM — BPEMEHHBIE METKHU OO .

IMepBas nrepauusi. MuanManpHyro MeTKy 0 Ha HyJeBo# uTepanuy uMeeT BepiinHa 1. DTo HavambHas
BEpILMHA IS CIEAYIOLEeH uTepauu. E€ 10CTHKUMBIMU COCEISIMU SIBIISIOTCA BepInHbI 2, 3 u 6. [lepBblii 1o
ouepenu cocell BeplinHbl 1 — BepmmHa 2. /lnnHa Mapuipyra B He€ yepe3 BEpUIMHY | paBHa cyMMe 3HA4EHMUS
METKH HayaJIbHOM BEepIIMHBI | 1 IMHBI pedpa, uayiero u3 1-i B 2-10, To ectb 0 + 7= 7. DT0 MeHbI1Ie TeKyLIei
METKH 2-0i BEpIIUHBI, PAaBHOM 00, TIO3TOMY HOBasi METKa 2-i BEPUIMHBI paBHA 7. AHAJIOTUYHYIO ONEpPAIUI0
MIPOJICTIBIBAEM C IBYMSI IPYTUMH cocesiMU 1-i BepmnHbl — 3-if U 6-i. [lomydeHHbIe COOTBETCTBEHHO METKH
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9 u 14 3anocum B ctonbubl 3 u 6 Tabuuiel. B ckoOkax ykassiBaeM 1- HOMep HauyaIbHON BEPIIMHBI HA STOM
mare. 13 nosnyueHHbIX 3HaU€HUH BBIOMpPaeM MUHUMAJIBHOE 7, 3TO TENeph MOCTOSHHAS METKa, MOJYEepKHBAEM
ee u 6epeM BepLIMHY 2 32 HAYAJIbHYIO Ha CIIEAYIOUICH UTepaIHH.

Bropas urepanus.

MeTKa Bep M@ L Aa® L A3® L @ As® | ) e®

JlocTuKUMBIMU coceIsIMH —
HAayaJbHOW BEpUIMHBI 2  SBIAIOTCA mar k
BepiinHbl 3 u 4. [lepBrlii o nopsaxky | Hymesas 0 oo co oo oo oo
cocell BepmMHbI 2 — BepmmHa 3. Ecnu | Hrepamid (k=0) ' i
UITH B Heé depe3 2, TO JJIMHA TaKoro I B
TlepBag 1) 9(1) o0 o0 14(1)

MapmipyTta Oyner pasHa 17 (7 + 10 =
17). Ho Texymas meTka 3-eil BEpILUHBI _ .
paBHa 9, a 9TO MeHbile 17, mostoMy “Hionan : 51 "'2"2(2) - 14019
METKa JTOH BEPLIMHBI HE MCHACTCS.  preparms N

Emé onun cocen BepmnHbl 2 —BepiinHa | (k=2) _
4. Ecnu untu B He€ yepes 2-10, TO AfiMHa | TpeTss 2003) oo 11(3)
Takoro mytu OyAeT paBHAa MeTKe 2-i | HIepammd
BEePIIMHBI W  PACCTOSIHHSI  MEXIY

urepammq (k=1)

BepiHaMu 2 U 4, To ectb 22 (7 + 15 = ET?EWM 203) _ D
22). ITockonbKy 22< 00, P A
yCTaHaBJIMBa€M METKY BepIIMHbI 4 20(3)
paBHO# 22. [Lsras

HTepaHg

Tperbst uTepanusi. [loBTopsiem
QITOPUTM, BBIOpaB 3a HadanbHyio BepmmHy 3. [locime ee 00paboOTKM pe3ynbTaThl 3aHECEM B TaOIUIly U
BepIIMHY 6 BO3bMEM 32 HAYaJbHYIO U T.II.

PesyabraTr padorbl anropurMa HaxoAMM IO TaOauuUe: Kpardalimmi IIyTh BEC ITyTH
MapuipyT oT BepuuHsl 1 10 2-if coctaBuser 7, 10 3-it — 9, no 4-it — 20, no 5-it —
20, 10 6-if — 11. 1-2 7

BoccranaBnuBaroTcs 3TH KpaTdaiiiine MapuipyThl 10 HOMEpaM BEpIIUH B 1-3 9
ckoOKax B TaOJHILE.

Hanpumep, BoccTaHOBUM NyTh U3 BEpIIUHBI 1 B BepiuHy 5. J/[Buraemcs u3 1-3-6 11
KOHEYHOUW BEPIIMHBI 5, B KOTOPYIO B MUHUMAIILHOM TyTH BEJET JyTra W3 BEPIIHHbI
6. B BepuinHy 6 momnagaem u3 BEpPIIUHGI 3, B 3 TPUXOIUM U3 HaYaJIbHON BEPIIUHBI 1-3-6-5 20
1.CnenoBarenbHO, HCKOMBIN KpaTdaimmii Mapmpyra: 1- 3- 6- 5 (Bec myTu paBeH 13-4 20
20).

3aoanue 3

Jns HeopueHTHpOBaHHOTO Trpada ¢ MHOXxecTBOM BepmuH {1,2,3,4,5}, mMHOXXecTBOM pelbep

U={LILILIV,V,VLVILVIII} u maoxectBoM BecoB pedep W={W1,W2,W3,W4,Ws,We,W7,Wg } BBIIOTHUTD:

1) Uzo0pazuts rpad, ykazpiBas HOMepa BEpIIMH U Beca pedep.
2) HaiiTu OCTOB MHHUMAIIBHOTO Beca W BEC OCTOBa, MPHU ATOM YyKa3aTh IMOCJIEI0BATENbHOCTD

nobaBiieHust pedep.
HUcxoonvie dannvie sapuanma: U={{1,2},{1,4},{1,5}, {1,3}{2,3}.{2,5}.{3.4},{4,5}}, W={4,2,3,1,4,4,1,3}.

Broinoanenne 3aganus 3
1) M300pa3um HEOPUEHTUPOBAHHBIN B3BEIICHHBIN Tpad)
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2) Haiizem ocToB MUHHMMaNbHOrO Beca mo amroputmy Kpackama. Tak kak n:|X|:5 . TO
Y.
ucxoanoro rpada. I[locnemoBarenbHO m00aBisieM peOpa BO3MOXKHO MEHBIIETO Beca TaK, 4TOOBI HE
00pa30BBIBATIOCH ITUKIIOB.

[MocnenoBarenbHOCTh q00aBneHus pedep cienyromas: Uo={{1,3}, {3,4}, {4,5}, {2,3}}. PeGpo {1,4}
He JI00aBJICHO, TaK KaK €ro J100aBlIeHUE MPUBETO ObI K 00pa30BaHUIO ITUKJIA.

3aMeTHM, YTO OCTOB MHUHUMAIBLHOTO Beca MOXET OBITh JAPYrHMM, Hampumep, Bmecto pedpa {4,5}
MOXHO ObLI1O 100aBuTh pedbpo {1,5}. JlobaBuTh cpasy aBa pebpa {4,5}, {1,5} Taxxke Hemb3s, TaKk Kak
obOpazoBasicss Obl 1HMKJI. Bec MHHUMaJIBHOTO OCTOBAa OIPEICISACTCS OJHO3HAYHO, HECMOTPS Ha

HEOTHO3HAYHOCTH TOCTPOCHHUS OCTOBA.
Bec octoBa munumMansraoro Beca: W(Uo)=1{3,1}+1{3,4}+3{4,5}+4{5,2}=9.

= |X|—1: 4 - gucno pebep B ocroBe. BHayane crpouM mycToii rpad, coaepiKaluii TOJIbKO BEPIIMHBI

3aoanue 4
Jns KC—rpammaruku I, 3ananHoil TepMuHAIBHBIM andaButoM V, HeTepMUHAIBHBIM andaButom W,
HayaJIbHBIM CUMBOJIOM |, CHMBOJIOM TYCTO# 1IEOYKH $, MHOXKECTBOM TpaBuil R BBIMOIHUTS:
1) Moctpouts BIBOA ci10B opmaibHoro sizeika L(I'), mopoxaaemblit 3Toit rpaMMaTukoi. 3anucathb
3TOT SA3bIK B BUJIE OOILETO BBIPAKEHUSI.
2)I[Iepeuncanthb nepBoie 6 CI0B B JIEKCUKOTpaQUUECKOM MOPSKE.
Hcxoonvie dannvie sapuanma: 1:V={a, b}, W ={I, A}, R={l —> aAl$, A > bA|a}.

Brinosanenue 3aganus 4

1) BeimuiieM MociIe0BaTeIbHOCTD (BBIBOT) HIEMOYEK COTIACHO MpaBwiaM R, HaunHas ¢ akcHOMBI .
[lenmouku, cojepralire HETEPMHUHAIBI, SBISIOTCS MPOMEKYTOYHBIMHU. B paMouky o0OBOAMM KOHEUHBIE
LETIOYKHU, TPUHAIICHKAIINE SI3BIKY.

> [aA - abA . [abbA - [ab”“A
[Monyunm si3bIK B BJe o61ero Beipakenus: L(I={$}U{ab™a,n = 0,1,2 ..... }.

2) TlepeuwiciuM B JIEKCHKOTpAaHUYeCKOM  IMOPSAKE  IEpPBblE  MIECT  CJIOB  s3BIKA:
$,aa, aba, abba, abbba, abbbba.

3aoanue 5

[To Tabnuie mepexon0B KOHEYHOro aBToMara-aHanuzartopa (Q-amdaBut coctossHMM, V- BXOIHOMN
anaBUT, HaYAIBHOE COCTOSIHHE - |, 3aKIIOUYHTENHHBIC COCTOSIHUSI OOBEIEHBI B paMKy. BBITIOTHUTS!

1) ITocTpouts rpad nepexo 0B aBTOMAaTa.

2) Tlo rpady mepexomoB BHIMUCATh B JIEKCHKOTpaQUUECKOM TMOPSAKE TEpBbIE 8 CIOB s3bIKa,
pacro3HaBaeMoro aBTOMaToM.

Hcxoonvie Oannvie éapuanma:
Q\VvV a b
3,1 3
4 2

4

WIN| -
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Beinmosinenue 3aganug 5

1) Tloctpoum rpad mepexoj0B aBTOMAara B BHAC Pa3MEUYCHHOTO
rpada. Bepmuasl rpada COOTBETCTBYIOT COCTOSTHUSM, TYTH — KOMaH/IaM,
3allHCAaHHBIM B Ta6n1/1ue. HaqanLHoe 1 3aKJIFOUUTCIIBHOC COCTOAHUA
[IOMEYEHbI KHUPHBIMH CTpElIKaMu. BreipakeHune a+h 3aMeHseT KpaTHbIE
Ayru, IIOMECYEHHbBIE CHMBOJIAMHU 4 U b

2) OmnpenenuMm IMepBbie 8 CIOB s3bIKA W 3alMIIEM HX B
nekcukorpadguueckom mopsake.  CIOBO pacro3HAeTCs aBTOMATOM H
MIPUHAICKUT S3BIKY, €CIIU CYIIECTBYET MyTh U3 HAYAJIbHOT'O COCTOSIHUS B
3aKJIIOYUTENBHOE, Ha Jyrax KOTOPOrO MOCIEAOBATEIIbHO  3alMCaHbl
CHMBOJIBI 9TOro cJIoBa. Haxomuwm:

{ab,bb,aab, abb, aaab, aabb, abba, bbba....}

3aoanue 6

Jlis aBTOMara-npeoOpasoBareis S ¢ BXOAHBIM andaBUTOM X = {a,b,c}, BBIXO/HBIM aJI(aBUTOM
Y = {0,1}, angpasutom coctosuuii Q = {1,2,3} , 3aJaHHOTO TabnuIeil 1epexo0B-BeIX0A0B ( Ha
MEPECEYCHUH CTPOKH M CTOJIONA B TAOJIUIIC CTOUT Tapa «COCMOsIHUE, 8bIXOOHOU CUMBO» BBITIOIHUTS:

2) HapucoBath rpad) MmepexoaoB, 3aMUChIBas B €r0 BEpPIINHAX HOMEpa COCTOSHUI, a BIOJIb AYT Hapy

«6X00HO1UI8bIXOOHOU CUMBOLY .

2) 1O BXOAHOMY CIIOBY X HAaWTH BBIXOJHOE CIIOBO Y, €ClM HadaibHOE cocrosHue (, = 1,

3aKJIFOYUTEIBLHBIM MOXKET OBITh JTF000€ COCTOSTHHUE.
Tabymiia mepexo10B-BHIX0JI0B

X
Q a b c
1 m,0 n,1 k1
2 n,1 k,0 k,1
3 m,0 n,1 n,0

Hcxoonvle oannvie sapuanma: X=ababc, m=1, n=2, k=3

Beinosinenue 3aganuda 6

1) CocraBuM TabJHIly MEPEXOIOB-BBIXOJIOB JIJIsl CBOSTO BapHaHTa U B COOTBETCTBHU C TaOIHIICH

HapucyeM rpad nepexoson

X
Q a b c
1 1,0 2,1 3,1
2 2,1 3,0 3,1
3 1,0 2,1 2,0
a/0

b/1 a/l
®

2
b/0+c/
cll
a/0 b/1+c/0
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2) Haiizem o BXOJHOMY CJIOBY BBIXOJHOE, UCIIOJB3YsI KOMaHIbI TAOIHIIBI WK rpada Mepexo1oB
S(1,ababe) = 0S(L babc) = 01S(2, abc) = 011S(2, be) = 0110S(3,¢) = 01100S(2) .

Taxum oOpaszom, npeobpazoBannoe ciaoBo 01100.
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KOHCHEKT JEKIUI

IHonsiTne rpada, creneHeil BepumH

Onpeodenenue. Oprpadp G — 5T0 COBOKYIHOCTH MHOXECTBA BEPIIMH U MHOXKECTBA AyT: G = <X,U>,

npu4eM MHOXeCTBO ayr U 3agaercs B BUAC YHOPSIOYCHHBIX (X;, X j) 1ap BEPIUMH.

Onpedenenue. Heopuenruposanusiii rpad G — 310 COBOKYIHOCTh MHOKECTBA BEPIIMH U MHOXKCCTBA
pebep: G = (X,U), npuuem muoxkectso pebep U 3a1aetcs B BUjIE HEYNIOPSI0UEHHBIX {xi X } nap BEPILKH.

Onpeodenenue. CrenieHbi0 BepiinHbl X Ha3bIBACTCS YKMCIO HHIMACHTHBIX €W Ayr, s oprpada
nonycreneHpio ucxona deg_(X) HasplBaeTCsi 9YHMCIO Iyr, UCXOMSINUX W3 BEPIIMHBI X, HOIYCTCHCHBIO

saxona deg,(X)— umcmo gyr, 3axoidmuxX B nee!, cremens BepmmEB B  oprpade

deg(x) =deg_(x)+deg, (X) .

Teopema Jiijiepa o cTeneHsix BepIIUH: i oprpada

Ydeg () + D deg, ()=2U[ > deg ()= Y deg. ()=

xeX xeX

Buael rpa¢goB, ni1aHApHOCTH

Ha puc.1 n300pakxeHbl OCHOBHBIE BHIBI IPagOB.

Il s NG od
(e )———: T 0
T . = 1 //.A___;
\/ X/ i
waveV. @ OMul=1%]-1
Y \ S
——L) OO
NMonHbiK rpadg Npath-gepeBo

T CTOK
W _\}:_/
lonHeln gByAONLHBIW rpadg Mpad-ceTk
Pucynok 1

Onpeodenenue. I'padbl, KOTOPBIE MOTYT OBITh H300pa)KEHBI Ha TNIOCKOCTH 0€3 TepeceueHus X pedep
B TOUYKAX, OTJIMYHBIX OT BEPIIMH, HA3bIBAIOTCS INIOCKUMU WIIU TIaHAPHBIMHU.

Manl/IIlbl CMEKHOCTH U HHIIMICHTHOCTH

Marpuneii cmexnoctn A(G) n-sepmmaHOTO Oprpada 6e3 KpaTHBIX Tyr Ha3bIBAaeTCs KBajpaTHas
Marpuia nopsiyika [, a;eMeHTh KOTOpOi ONPENEIISIFOTCS CIIETYOIIIM:

! B yueGHoii nuTepaType MOTYT BCTpEUaThCsl APyrue 0003HAYEHHUs CTETeHeH BEpLINH, HAIpUMED, deg_ (X) HIH O (X)

0003HAYAETCS YHCIIO AYT, 3aX0441IUX B BEPUIUHY X , dngr (X) u 5+(X) — YHUCJIO AYyT, UCXOAAIINX U3 BEPIINHBI X .
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|1 ecmm (%, %) €U;
U710, ecom (x;,x;) ¢U.

Marpuna cmexxHoctu rpaga 0e3 KpaTHBIX Oyr — siBisercss OyieBOM MM OMHApHON MaTpulei
(Matpurelt, sneMenTsl KoTopoi 0 u 1). Ilyru Buma (x.,x;) COOTBETCTBYIOT NETIISM.

Ecnu oprpad mmeer KpaTHbIE AYyTH, TO B MaTpPHIIE CMEKHOCTH BMECTO | CTaBUTCS YMCIIO, paBHOE
KpaTHOCTHU AYTH.

Martpuily cCMeKXHOCTH yJ0OHEE 3amojHATh MO CTpokam. JIjisi KakJ1oM BEpIIMHBI pacCMaTpPUBAIOTCS
TOJILKO UCXOJsIIE AyTH. B J-oM cronOie i-if cTpoku ctaBuM «1», eclid ecym (X, X j) U, B IPOTUBHOM

ciryqae «0».

IIpumep. Haiitu matpuity cmesxxHoCcTH rpada, H300pakKeHHOT0 Ha puUC 2.

Pemenmne.
2 3 4
010 10})1
001 10|z
A= [0 O 0 0DO|3
001 114
1 00 00]s

Matpuneii manuaenTHocTH (uny uuupaeHmi) B(G) oprpada, umeromero N BepmuH ¥ M IyT,
HasbIBaeTcst MaTpuia pasmepHoctd 1 X [T, anemMeHTbI KOTOPOit ONPEACISIOTCS CIEYOIIM:

+1, eciu BepiyHa X; ABJIAETCS KOHLOM AyTrd U js 2

b; =9 —1, ecym BepmuHa X; sBIJISCTCS HAYAJIOM AyTH U i
0, ecnu BepimHa X; u gyra u j HC MHIM/ICHTHBI ,
+1, ecnm myra u j SABIISICTCS newiel B BEpIUIMHE X;.

MaTtpuily MHIIMIEHTHOCTH yJ00HEe 3al0JIHATh IO CTOJI0IaM.
3apava. Haiitu MaTpuIily HHIIMJIEHTHOCTH Tpada, n300pa’keHHOro Ha puc. 2.

Pemenmne.
I I1 Ir 1v. v VI VII VIII

-1 1 -1
1 -1 -1
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IIyTn, MapmpyThl, CBA3HOCTh

[lyrem Ha oprpade Ha3bIBaIOT TaKyl0 MOCJIEIOBATEIBHOCTh Iyr, B KOTOPOH Hayalo KaKIou
MOCTEAYIOEN TYTH COBIAIAET C KOHIIOM MPEIbIAYIIEH.

Ilyte 3amaroT B BHUAEC IIOCIEAOBATEIBHOCTH YEPEAYIOIIMXCA BEPUIMH W Iy WIA IIPOCTO
IIEPEUUCIICHUEM BEPIINH WIH JIYT.

IlyTs Ha3bIBaeTCS HOPOCTHIM, €CJIM HUKAKas BEPLIMHA B HEM HE BCTpedaeTcs ABaxAbl. Ecim mexny
KaKMMHU-JIMOO IBYMsI BEPIIMHAMMU CYIIECTBYET IyTh, TO MEXKAY 3TUMH BEpLIIMHAMHU CYIIECTBYET U IPOCTOM

IyTh.
3aMKHYTBIN IyTh Ha3bIBAECTCA KOHTYPOM.

MapuipyToM WM I1eNbl0 Ha HEOPUEHTUPOBAHHOM Tpade Ha3bIBaeTCs JII00as MOCIeI0BATEIIBHOCTh
CMEXXHBIX pebep (OpHeHTalus He CyllecTBeHHa). LMK — 3aMKHYTBIM MapuIpyT.

DneMeHT akj; MaTpHIBI AK oprpada (rpada) paBeH yucay Bcex myred (MapuipyToB) , coaepkamux K

ayr, u3 Xj B X j» Tae A— marpuiia cMexHocTH. IIpU BO3BENEHWM B CTENEHb MATPHIBI CMEKHOCTH

UCTIOJIB3YIOTCS apuMeTnuecKkre (He JOTHIECKHE) Onepaii YMHOKEHUS U CIIOKEHUS.
IIpumep. [lns oprpada 3agana matpuiia cMexHocTH. HaliTi uncio myTei u3 nmepBoii BEpIIMHBI BO BCE
OCTaJIbHBIE C YMCIIOM AYT He Oonee ABYX, HCHOMb3ys A2,

olooo

00010

A=|01000

00100

10110
Pemenue. [Tepemuoxum A Ha A 110 npaBuity cTpoka Ha cronber. [Tomyuum
0 1 0 0 0}fo]/z/0[0)0 0/(0]@)
0 00 1 0fjojo0j01)1]0 00100
A’=|0 1 0 0 O|lo|l120]|0|0Ol=/0 O O 1 O
0 01 0 ofjojoij11)0}o 01000
101 1 0){1j0j1]1}]0 01100

00010

00100

A*=|00010/

01000

01100

Tak Kak MCXOIALIME U3 IEPBOM BEPIIMHBI ITyTH COOTBETCTBYIOT HEHYJIEBBIM 3JIEMEHTaM IIEPBBIX CTPOK
MaTpui A u A2, To HCKOMOE YHCIIO TyTel PaBHO JABYM.

HeopuentupoBaHHbIil Trpad Ha3bIBae€TCsl CBI3HBIM, €CIM JIIOOBIE €ro BEpIIMHBI COEIMHEHBI
MapupyroM. Yuciaom cBsIi3HOCTH rpada Ha3bIBAeTCs UMCIIO CBSA3HBIX YacTel rpada.

Oprpa¢ Ha3bIBaeTCS CUIBHO CBSI3HBIM, €CITU U3 JIF000H BEPIIMHBI CYIIECTBYET MYTh B JIIO0YIO APYTYIO
BepiMHy. Ecnu aiis mo0bIX JBYX BEPIIMH CYIIECTBYET MYTh XOTsS Obl B OHOM HaIlpaBJIEHUH, TO oprpad
SBJIAETCS. OJTHOCTOPOHHE CBS3HBIM.

MuHuManbHble MyTH. AJropuT™M [leKkcTpbl

Marputieit BecoB (mmuH) ayr W=[wij] Ha3pIBaeTCsI MaTpHIia mopsaKa N, As KOTOPOit
3 W(Vi,Vj), vi,vj)eU,
ij - QO Vi ,VJ & U .
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[IyTe B HarpykeHHOM oprpade U3 BEpIIUHBI V1 B BEPUIMHY V|, T/I€ V1#£V|, Ha3bIBACTCS MHUHUMAIbHBIM
(KpaT4aiII¥M) UK IYTEM HAUMEHbIIET0 BECa, €CIIM OH MMEET HAaMMEHBIIYI0O CyMMY BECOB JIyT, BXOJSIINX B
HETO.

11 HeoTpHLIaTEIbHBIX BECOB w;; [IYTh MUHHMaIILHOTO Beca [l N-BEPLIMHHOIO rpada M3 BEpLIMHbI

V, B BepmuHy V,, MOxeT BKIouath He Gonee N —1 nyr, Tak kak 5ToT myTh — MPOCTOIA.
Aneopumm Jetikcmpvl omvlckanusi Kpamuaiuie2o nymu (Mmapuipyma) Ha epaghe

O603naunM MeTKoi A i ¥ — MUHMMATBHBIH Bec yTH U3 HAYATbHOM BEpPLIMHBI B i-yl0 HA K-OM IIare;
cozepxkaiuii He 6onee, yeM K, nyr. [Ipouecc nprcBanBaHus METOK IPOMCXOAUT HUTEPALIHOHHO.

— MWrepauus (mar) 0: Beibupaem HauanbHyro Bepuny. [loMedaeM HayanbHy0 BEPIIMHY METKOH A |
© —0, noguepxuBaem ee, 3Ta BepMHa mpoiiaeHa, ocTanbHble momedaeM cumBoioM A O =oc, 7).
3arnoJiHsAeM HYJIEBYIO CTPOKY TaOJIUIIBL.

— HWrepamus (mar) K (k=1,2,...n-1 ,n Bepuun B rpade):

ITomeuaeM BEpIIMHBI BCEX COCEACH HAYaabHOU j-Oi BEPIIMHBI (KOTOPHIE €I¢ HEe IIOMEUYCHBI paHee)
METKaMH 110 MpaBUIly: K CTapoil METKe cocela pubaBIisieM BeC 1yTy U3 HauyalbHOM BEPIIUHBI K ITOMY
COCE/ly; €CIIU ITOJIyUEHHOE 3HAaUEHHNE OKAYKETCSI MEHBIIIE CTApOU CTPON METKH COCEZa, TO IIPUIMCHIBAEM
3TY HOBYIO METKY COCEJly; €CJIU [IOJy4eHHOE 3HaU€HUE HE MEHBIIIE, TO OCTABIIIEM CTAPYIO METKY. DTOT
ITOPUTM BBIpaXkaeTcs hopMyon

|7»i(K) = min(ki(“'l), XJ‘(K'D +Wji),|

rae Wii— Bec 1yru (j,i), L] - MeTka nauansnoii Bepmmnel, A Y - MeTkH ee coceseil (CMEXHBIX BEpIINH)
Ha IPEebIIyIIEM IIare.

MeTky BepIIHH, HE SBISIONIMXCS COCEISIMU, OCTaBIsieM 0e3 M3MEHEHHH; 3aroliHsieM K-10 CTpoky
TaOJINLIBL.

BeiOupaem U3 MeTok coceiell MUHUMAJIbHYIO U JIeJlaéM COOTBETCTBYIOILYIO € BEpIINHY HadyajabHOMH,
J-oif (TMOMYEepPKHYTOM, MpPOWMICHHOW); METKa STOH BEPIIMHBI OOJbIIe HE OYyJeT MEHSATHhCS, OHA paBHA
MUHHMaJIbHOMY BECYy IIyTH B 3Ty BEPLIUHY.

[Tpouecc npopomkaeM 10 TEX MOp, MOKA BCE BEPIIUHBI HE Oy1yT IPONHICHBI.

I'padbi—nepeBbs. Anropurm Kpackana

Onpeoenenue. [IepeBoM Ha3bIBAaETCs CBSI3HBIN rpad 0e3 HUKIOB (puc. 4).

AT D

Pucynok 3

Csoticmea Oepesves
1. B gepee uncno peGep Ha €IUHHILY MEHBIIIE YHUCIIa BEPLIUH U|=|x|-1- JlepeBbs NMEIOT HaUMEHbBLIEE

KOJIMYECTBO pebep Cpear BCEBO3MOXHBIX CBS3HBIX TpadoB, KOTOPHIE MOKHO 00pa30BaTh 110 TaHHOMY
MHOXCCTBY BCPIIIHH.
2. Jlroboe pedpo B iepeBe SBISIETCS MOCTOM, T.€. peOpOM, yalleHHe KOTOPOTO PUBOIUT K HAPYIICHUIO
CBSI3HOCTH rpada.
3. CoenuHeHHe B epeBe IBYX HE CMEKHBIX BEPIIMH OJJHAM PEOPOM MPUBOIUT K 00pa30BaHUIO POBHO
OJTHOT'O TIPOCTOTO IUKJIA.

Onpeoenenue. OCTOBOM CBSI3HOTO Tpada G mnasbBaetcst ero nozarpad, o6o3nHaunM G, ABISIOLMIACS

ACPEBOM, BCpUIMHAMHA KOTOPOT'O ABJIAKOTCA BCC BEPIIMHBI JAHHOT'O rpa(ba G.
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Ilocmanoska 3ad0auu 06 ocmoge (coeduneHun) MUHUMATLHO20 8ecd

[Tycts G— KOHEUYHBIN CBS3HBIM HEOPUEHTUPOBAHHBIHN rpad C N BepmmHamu. M3BecTHBI Beca ero pedep.
Tpebyercst HaliTH cOeAMHEHUE BEPILINH, CyMMa BECOB pedep KOTOPOr0 MUHUMAJIbHA.
Vckomoe coeluHeHHE SBIISIETCS. OCTOBOM MUHUMAJIBHOTO Beca.
JIns pemenus 3ToM 3a1a4 UCIIOIb3YIOTCS anroputmel Kpackana, [Ipuma u np.
Aneopumm Kpackana naxodcoenus ocmosa MUHUMANIbHO20 8eca

— 0 urepanus. Haiitn komudectBo pedep B ocToBe 1o Gopmyrie ‘Uo‘ = ‘ X ‘ —1=n-1.
Hoctpouts nycroii rpap O,, He coiepxkaiuii pedep 1 BKIIOYAIOMWMH BCE BEPLIMHBI HCXOAHOIO

rpada G. [Tonyuennsrii rpad sBisercs noarpadgom ucxomaHoro rpada.

— K-s1 urepamms, k=1,2,...n-1. [IpucoemuHUTh K HEMY KaKoe—IH1O0 pedpo C BO3MOKHBIM
HaWMEHbBIIMM BecoM u3 Tpada G Tak, 4TOOBI MPU ITOM HE 00Pa30BAIOCH ITUKIIA (€CITH TAKUX
pebdep HecKobKO, TO BRIOpaTh M00oe). [Iporece mpoaomxkarh, Moka KOJIMIECTBO pedep B OCTOBE HE
CTaHeT paBHbIM N-1.

PaccuuTate cymmy BecoB peOep, BXOASIIMX B OCTOB.

3ameuanue. OCTOB MMHUMAJILHOTO MOKET OBITh HE €IMHCTBEHHBIH.
IIpumep. 3ananbsl MHOXKECTBO pedep HEOPHEHTUPOBAHHOTO Ipada MM MHOXKECTBO BECOB €ro pedep (yka3aHo
B CKOOKax).
U={1{1,2},11{1,5},111{1,8},1IV{2,3},V{2,4},VI{2,5} VII{3,4},VI1I{3,6 },IX{3,7}X{3,8}, X1{4,5} XI1I{4,7},
X111{4,8} X1V{5,8} XV{6,7} XVI{7,8}}.
W={1(2),11(3),111(2),1IV(3),V(2),VI(5),VII(3),VI(1),IX(5),X(3),XI(1),X11(4),X11(1),XIV(1), XV(4),
XVI(4)}. Tpebyercs HalTH OCTOB MHHHUMAJIBHOTO BECa.

Pemenune. Tak kak \X\ =8 .10 ‘Uo‘z‘ x‘_ 1=7- uucio pebep B ocroBe. BHauane crpouM mycroit rpad.

[TocnenoBarenbsHO no0OaBisieM pedpa, 9TOOBI HE 0OPa30BBHIBANIOCH IUKIIOB, BO3MOXHO MEHBIIETO Beca.
Ha puc. 5 nokazana nocneoBaTenbHOCTh 100aBieHus pedep.
]

Ta 54

6L I'5

Pucynok 4

Uo={{1,2}, {45}, {3,6}, {48}, {1.8}, {2,3}, {4,7}}
Bec nmonyuennoro aepea W(Uo)=1{1,2}+1{4,5}+1{3,6}+1{4,8}+2{1,8}+3{2,3}+4{4,7}=13.

JABynoJjbHblie rpagbl 1 napocoyeranus. IloctanoBka 3a1a4u 0 HA3HAYEHUAX

Onpeodenenue. 1101HBIM IBYOIBHBIM TpadoM Ha3biBaeTcs rpad ¢ BepLUIMHAMU 0€3 MeTellb, KPaTHBIX
U TPOTHBOIOJIOXKHBIX Ayr (OpHeHTauus Oe3pa3inyHa), Y KOTOPOro MHOXKECTBO BEpIIMH pa30MTO Ha JiBa
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HCIICPCCCKAIMNXCS MMOAMHOXKCECTBA (I[Be J0JIU XlI/I X2) TakK, 4YTO JII00BIE ABC BCPIIWHBI PA3JIMYHBIX

IIOAMHOXKECTB COCAMHCHBI HYTOﬁ, a HUKAaKHUC ABC BECPIIMHBI OJHOI'O0 MTOAMHOKECTBA IIerI>'I HE€ COCINHCHDBI.
Onpeodenenue. [lapocoueranueM rpada Ha3bIBaeTCsS TaKOK ero nmoArpad, BEpPIIMHBI M peOpa KOTOPOTo
SIBIISTIOTCSI TIOIMHOKECTBAMU BEPUIMH U pedep UCXOAHOTO rpada, 1 CTETNeHN ero BEpIIuH paBHHI 1.
Onpeoenenue. Ilapocoderanue, B KOTOPOM yIaCTBYIOT BCE BEPIIHHBI rpada, Ha3bIBACTCs MOTHBIM HITH
coBepiieHHBIM. OYEeBHUIHO, COBEPIICHHOE MapOCOYETAHUE SIBISETCS HAWOOIBIIMM M MAKCUMAIBHBIM U
CEBEPIIICHHOE TTAPOCOYETECHHE BO3MOYKHO TOJIBKO €CITU B JIOJISIX OJMHAKOBOE KOJMYECTBO BEPIIIHH.

3aoaua o HaznayeHusAx

9T0 OIITUMU3AIIMOHHAA 3a1ada, B KOTOpOfI HOICTCA COBCPLICHHOC IMAapOCOYCTAHUC MHUHHMAJIBHOI'O
BEca.

IMocTtanoBka 3agaum. [lycte mmeercss N Opuraxg u N 00bekTOB. M3BecTHa MaTpuila CTOMMOCTEH
(kBazpaTHasi MaTpHIla CTOUMOCTEH By nobpHOrO rpada) C=(cjj), 1,j=1,n, Tae cij — CTONMOCTb BBIITOJIHEHHS I-
ol Opurazoit paboT Ha j-oM o0bekTe. TpeOyeTcst Tak Ha3HAYUTh OpHrabl Ha 00BEKTHI (110 OJTHOM OpHrane
Ha OJIMH 00BEKT), YTOOBI CyMMapHBIE 3aTPaThl HAa PaOOThI OBUIM MUHHUMAJIbHBIMH.

Anecopumm eeneepcko2o memooa:

1. B kaxmoil cTpoke MaTpHIlbl, HE UMEIOIIEH HYJIeH, BbIY€CTh MUHUMAIIbHBIN 3JIEMEHT U3 BCEX

3JIEMEHTOB CTPOKH (IIPUBEACHUE MATPHULIBI IO CTPOKaM).

2. B kaxxaom cTonb1ie moxy4eHHONH MaTpUIlbl, HE UMEIOIIEeM HyJIel, BbIYECTh MUHUMAJIbHBINA U3
BCEX AJIEMEHTOB CTOJI011a (MMPUBEICHUE MATPHUIIBI 1O CTOJIOLIAM).

3. Haiitu cTpoky mnm cTonOer ¢ HAUMEHBIIUM YUCIOM HYJIEH, BBIICIUTD JTI000M U3 3TUX HYyNel
00BOJIKOI1; 3aUEPKHYTh OCTAJbHBIC HYJIU, CTOSIINE B OJTHOM CTOJIOIE U B OJJHOW CTPOKE C BBIJCICHHBIM
HYJIEM; IPOAOJIKUTE ITO JEHCTBUE, TOKA BO3MOKHO.

4. Ecnu mocre mara 3 0CTaloTCsl HEBBIICICHHBIC HYJIH, TO BBIIEISIEM JIF00O0 U3 HUX, a B CTPOKE U
CTOJIOLIE C BBIJICJICHHBIM HYJIEM OCTAJIbHBIE HYJIHU 3a4E€PKUBAEM.

5. Ecnm B KaXI0H CTPOKE U B K&KIOM CTOJIOIE €CTh BBIIEICHHBIA HYb, TO IEPEHTH K 6, B
MIPOTUBHOM CJIy4ae HAYNHACTCS UMepayuoHHbll NPoYecc:

a. B IPUBEJIEHHOM IO CTPOKaM U CTOJIOIaM MaTPHIlE CHUMAaeM BCE BBIJICICHUS U
3aUEpKUBAHUS HYJIEH, TPOBOAUM MUHUMAJIBHOE YHMCIIO TOPU30HTAIBHBIX U
BEPTUKAIbHBIX MPSAMBIX YE€pPE3 BCE HYIIH;

b. cpeau He 3a4epKHYTHIX ITUMH NPSMBIMU YHCENl HAXOUM MUHHMYM;

C. 3TOT MHHMMYM BBIYUTAEM U3 BCEX HE 3a4EPKHYTHIX UMCEN U MPUOABIsEM KO BCEM
4KclIaM, KOTOPbIE IEPEYEPKHYTHI CPa3y ABYMsI IPSMBIMY;

d. yOupaem mpoBeAeHHbBIC TPSIMBbIC M K MOTYYCHHON MaTpPHIIe IPUMEHSIEM aJITOPUTM,
Ha4MHas ¢ 1mara 3.

6. PemreHue HaiiieHO, yKa3aTh Ha3HA4YCHHS OpHraj Ha 00BEKTHI, PACCUUTATh CYMMapPHYIO

CTOMMOCTb (3aTpartsbl).

IIpumep. Mcnonb3ys BEHrepcKuil METOA, HAUTH PELICHUE 3aJa4l O Ha3HAUYEHUAX
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A B C D E F G H I J K L M N O P Q R ) T U

19
20 Bropoti cnocob
21 |BeHrepcku meTtog
22 ol 02 03 o4 o5 ol 02 o3 o4 ob5 ol o2 o3 o4 05
23| 61 13 12 11 10 12 61 3 2 1 0 2 61 3 1 1 @ 1
24162 12 13 12 12 13 62 0 1 0 0 1 62 0 0 0 ar IR
25| 63 13 12 11 10 12 63 3 2 1 0 2 63 3 1 1 % 1
26| 64 11 11 10 11 14 64 1 1 0 1 4 64 1 0 0 1 3
27 | 65 13 12 11 10 11 65 3 2 1 0 1 65 3 1 1 83 @
28 |BbluMTaEM MMHUM. B KamA0W CTpoke BblYMTAEM MUHUM. B Kamgom ctonbue Boibupaem ef. HOMb B KamO0W CTPOKe,
29 BblYEPKUBaEM Hy/M B cTonbue
30 ol 02 03 o4 05
31061 3 1 1 [0 1
32 62 (0 8 98 I 48
33|63 3 1 1 98 1
34646 1 ¥ (0] 1 3
35065 3 1 1 8 (o]
36 |enibupaem en. HoNb B Kamaom ctonbug,
37 |BblMEPKMBAEM HYMW B CTPOKE
A B C D E F G H I J K L M N 0 P Q R 5 T U W W
38
39 |TaK Kak He B KaKaA0W CTPOKe M cTonBue OKa3anca BblAeNeHHbIA HOMb
40 npoBOoAMM MWHUMaNbHOE KONWMYECTBO NPAMBIX Yepe3 BCe HYNIU
41 ol ©02 03 o4 o5 ol o2 o3 o4 o5
2/610 3 1 1 0 1 61 2 98 (o) £8 1
43 62 0 0 0 0 0O 62 (0] & 1 1
463 3 1 1 0 1 63 2 88 & (0] 1
456410 0 1 3 64 1 (0] &8 2 4
46| 65 3 1 1 0 0 65 2 SR 9 & (0]
A7 |HaxoaMM MUHUMYM CPEfIM HE 3a4EPKHYTHIX YMCEN CHOBA HaYMHAaeM NpoLect BeiBopa M BhIYEPKMBAHMA HYNEl
A8 |BblMMTAEM €70 M3 HE FAHYEPHHYTBIX HACED M npwﬁasnﬂem K4YdCcnam TaK K@Kk B Ka?K,ﬂ,Oﬁ CTPOKE WU CTOJ’IGLLE ORKasanca Bbl,ﬂ,eﬂeHthﬁ HOMb,
49 |KoTopble NepevyepKHYTLl Cpa3sy ABYMA NPAMbIMU peleHe HaWaeHo

50 |HazHaueHWA U CYMMapHBIE 3aTpaTbl
51 |6pur obbek 3aTp
52 1 3 1n

53 2 1 12
54 3 4 10
55 4 2 1
56 5 5 11
57 cymma 55

JHJIePOB LHUKJI, JHJIEPOBA LeNb. Y CJI0BHUS JHJIePOBOCTH W KBa3HilJIepoBOCTH rpada

Onpeodenenue. llenb (IIMKJ) HA3bIBAETCS DUICPOBOUN (PMIEPOBBIM), €CIM OHA MPOXOAUT MO OJHOMY
pa3y yepe3 kaxaoe pedpo rpada. Csa3HbIM rpad, B KOTOPOM €CTh IMIEPOB UK, HA3bIBACTCS JUIEPOBBIM.
Cas13HbIM rpad Ha3bIBaeTCS KBa3UUIEPOBBIM, €CIIM B HEM €CTh d1JIepOBa EIb.

Kputepuu 2iiepoBOCTH ¥ KBa3WIIIEPOBOCTH HEOPUEHTUPOBAHHOTO rpada. [ns Toro, 4Todsl Ha
CBS3HOM Tpade CyIIeCTBOBAI SUIEPOB UK HEOOXOJIMMO U JIOCTATOYHO, YTOOBI CTETIEHH €T0 BEPIIUH ObUIH
yeTHbIMU. [Ipumep a).
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a) 6)

s Toro, 4ToObI Ha CBA3HOM rpade CyllecTBOBaja diliepoBa LENb HEOOXOAUMO M JOCTAaTOYHO,
9TOOBI OH UMEIT POBHO JIBE BEPIIMHBI HEYETHOM CTETICHH, TPUYEM SHIIepOBa LIENb BCETIa COSANHSACT BEPIITHHBI
HeueTHOU crenienu. [Ipumep 6).

CyTh _airopuTMOB OTBICKAHMS DJiyiepoBa IMKJIa: pa3OuTh rpad HA MPOCThIE MHKIBI C
HEMEePEeCeKAIIUMUCI MHOXECTBAMH pedep M IMEePECEKAIONIMMUCS MHOKeCTBaMu BepiiuH. CKICHBaHHE
(oOBeauHEHNE) ITUX IIUKIIOB 4Yepe3 OOIIKe BEPIIUHBI €T SUICPOB UK.

YroObl HaiiTu OilniepoBy Iienb, HY)XHO COEIMHUTH JBE BEPIIMHBI C HEUETHBIMH CTEIEHSAMHU
¢ukTUBHBIM pebpoM. Toraa 3agaya CBOAUTCS K HAXOXKICHHUIO DilepoBa V3 HallIGHHOTO IMKIIA YIaIseTCs
¢buKTUBHOE peOpO, TEM CaMbIM HaXOJUTCSA UCKOMasi DiiiepoBa Lelb.

IIpumep (BapuaHT reoMeTpu4ecKoro pemenus). Haiitu siinepoBy 1enb B HEOPUEHTUPOBAHHOM
rpade G, n300pakeHHOM Ha puc. 6.

Pemenne. B paccmatpuBaemMoM rpade HedeTHbIE CTEIEHU MMEIOT BEPIIMHBI V3 U V1 (CTENEeHb 3TUX
BepmuH paBHa 3). CoenuHssl 3TH BepIIMHBI (UKTHBHBIM PeOPOM TaK, KaK MOKa3aHO Ha PUCYHKE, MMOJIydaeM
rpad G, puc.7.

[TockonpKy B KOHEUHOM UTOTE OYZAET MOJIyuyeHa I1eMb, TO OYEBHIHO, YTO HA4YaJIOM U KOHIIOM ATOH IeTH
OyAyT BEpIIMHBI C HEYETHBIMH CcTeTieHAMU. Clieysi OIMCAaHHOMY BBIIIIE aJTOPUTMY, Oy/IeM UCKAaTh LUKJIIBI L
TaK, YTOOBI XOTS OBl OJTUH M3 HUX HAUWHAJICS WU KOHYAJICS Ha BEepIUHAX V3 WIIH V1.

[TycTh UK (1 cOCTaBAT pedpa, MPOXOASIINE Yepe3 CAeNyIOIINe BEPILINHBIL: V3 V4 V7 V6 V1 V2 V3 (OKpallieH
opamxeBbIM 11BeToM). CorslacHoO anroputmy, ynaisem u3 G’ Bce pedpa, 3a/1eliCTBOBAaHHBIC B ITUKIIE 1.

VZ V3 v2 V3
Y Y vle_z‘ T 51}
&
¢
K Yy Vs W,
Pucynox 5 Pucynox 6

Teneps rpap G’ Oyaer TakuM, Kak MOKa3aHO Ha CIETYIOLIEM pHC.S.
CocraBisieM CIeTyIONIHI UK [2: V4 Vs Ve V2 Vs V7 V4. I'pad G’ mocie yaanenus pedep, COCTaBIAIONINX
UK L2, n300pakeH Ha puc.9.
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Y% vy
Pucynox 7 Pucynok 8

OueBUIHO, YTO MOCIETHHM UK U3 (puc.9) OyaeT cocTosTh U3 V3 Vs Vi|Va, Tae mocieanee pedpo,
COEUHSIONIEE BEPIIMHBI V1 U V3 — QukTUBHO. [locie yaanenus pedep, COCTaBISIONUX UKI U3, B rpade G’
HE OCTaHETCS HU OJHOTO pedpa.

Tenepp Mo OOIIKMM BEpUIMHAM CKJIEHUBAEM IOJIyYE€HHbIE HUKIBL. [[OCKONBKY W1 U |2 UMEIOT OOUIYIO
BEPILUHY V4, TO, 00BEAUHSIS UX, TOTYYUM CIETYIOIIMMA LUK V3 V4 Vs V6 V2 Vs V7 V4 V7 Ve V1 V2 V3. Teneps ckiienm
MOJYYMBIIMHACS IHUKII C IIMKIOM W3: V3 V4 V5 Ve V2 Vs V7 V4 V7 Ve V1 V2 V3 Vs V1|V, Yaansis ¢pukTuBHOE pedpo,
II0JIy4aeM UCKOMYIO DMIIEpOBY L€Tb: V3 V4 Vs Ve V2 Vs V7 V4 V7 Ve V1 V2 V3 V5 Vi,

I'aMmniabTOHOBBI TpadbI

Onpeoenenue. llenb (IMKII) Ha3bIBAETCS FAMUJIBTOHOBOM (FraMHJIBTOHOBBIM), €CJIM OHA (OH) IPOXOJUT
yepe3 KaxIylo BepliuHy rpada poBHO onuH pa3. CBs3HbIA rpad Ha3blBaeTCs [AMUILTOHOBBIM, €CIIU OH
COJIEP’KUT TaMUJIbTOHOB LIMKIIL.

TepMI/IH «CraMUJIBTOHOB» IIPOUCXOAUT OT MMCHHU HU3BCCTHOI'O HPJIAHACKOIO MAaTCMATHKA 19 B. V.
I'amunbTOHA. HpaKTqucxoe MNPUMCHCHUC T'aMHJIbTOHOBBIX IHKJIOB CBA3aHO CO 3HAMCHUTOM 33,[{21‘-16171
KOMMMBOSKEPA.

Ilocmanoeéxa 3a0auu KOMMUBOAN*CEPA

3amaya COCTOUT B CIEIYIOIIEM: KOMMUBOSKEp (OpoAsunii TOProBel) JOJKEeH MOCETUTh Kax bl 13
3a/IaHHBIX TOPOJIOB IO OJTHOMY pa3y, BbIEXaB M3 HEKOTOPOTO ropoja M BEPHYBIIHMCH B HETO e, IPU ITOM
CTOMMOCTb (WJIH JITMHA MTyTH ) TIO€3/IKH JT0JKHA ObITh MUHUMATHHOM.

Pemenne 3ala4Y KOMMHBOSKEpA CBOAUTCA K OTBICKAHWIO Ha B3BCHICHHOM rpa(be TraMHJIbTOHOBA
OHKJIa MUHHUMAJIBbHOI'O BECA.

3a;1aqa KOMMUBOSKEPA — BaXXHad 3ajayda Tp&HCHOpTHOfI JIOTUCTUKH, OTpacCiu, SaHHMaIOHIefICﬂ
IIaHUPOBAHUCM TPAHCIIOPTHBIX IIEPEBO30OK.

Yuusepcanbhble s3bikn V' 1 V. Jlekcnkorpaguyeckuii HoMep ¢J10Ba YHUBEPCAILHOIO sI3bIKA 10
3aJaHHOMY AJI(PABUTY

bynem o6o3HauaTh V" - MHOeECTBO BCEX CIIOB B JAHHOM aJi(paBUTE, BKIIOYAS MYCTYIO IIETOYKY,
o6o3navaemyro $ wim A. J{nuHy cioBa veV" obosHaunm gepes |v|, torma [$|=0, |abbca| = 5.

OGo3uaunm MHOKecTBO V ' BCEX CIIOB, HCKITIOUAs MyCTOE CJIOBO, B JaHHOM aidasure V.

Ilycts V = {al,az,...,an} - andaButr. B nexcukorpaguyeckoil Hymepanuu IMyCTOMY CJIOBY
npucsaunBaercs Homep 0; OykBam @p,d9,...,d, - COOTBETCTBEHHO HOMepa 1,2,...,n. Jlekcukorpaduueckuii

HOMED |(0( ) clioBa & = aik aikil . .ail JuuHbI K BEIAucisiercs mo gopmyie
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IIpumep. [lycts nan andasur V = {a, b, c}. I[TepeunciiM 3J1EMEHTHI YHUBEPCAIBLHOTO s3bika V T B
nekcnxorpaguueckom  mopsake V' ={a,b,c,aa,ab,ac,ba, bb, bc, ca, cb, cc,aaa, aab, ......}.
TpeOyeTcst BBIMOTHUTH CICAYIONINE 3a1aHU.

1)Haiitu  nexcukorpaduyeckuii  Homep [(a)  cioBa

a = aabca. L2 \_,5_,
135 (45

@

C

2) Cnenath MpoOBEPKY, BOCCTAHOBUB T10 HOMEPY CJIOBO. F
3) [epeuncnutp B nekcukorpapuueckom mnopsake 10 cios, 2

CIETYIOIIUX 3a 3aJaHHBIM CJIOBOM O = aabca.

o
© LI
A ;

Pemenne. o
1) Umeem MmorHOCTD andasura N=3, JUTMHA cJI0Ba

k=5, HOMepa 10  andaBUTy  3HAYEHHH  paspsioB

(sl _qgy---1) =(11,2,31), CJIEZI0BATENBHO, PHcyHOK 9

[(a)=3%1+3%1+3%2+3.3+3%1=136.
2) Homep cnoBa 136. Jlenenrem yrojkoM BOCCTaHABJIMBAEM CJIOBO, CM. puc. 10

3) Breimumem B JIEKCUKOTpahUIeCKOM HopsaKe o) (0):¥:]
a =aabca, aabcb, aabcc, aacaa, aacab,

aacac, aacha, aacbb, aacbc, aacca, aaccb=p.

ITpoBepyM, BEIYMCIMB HOMEp mocnenHero ciaosa: [(B)=3%1+31+32.3+3.3+3°.2=146.

Ilonsitue popmanbHOii rpAMMATHKH, NPABUJI H BHIBOJA B TPAMMATHKeE

Onpeodenenue: PopmanbHOU rpaMmaTukoit I (Moxer o0o3HauaTbes G) Ha3bIBACTCS COBOKYITHOCTD
yeThipex cocraBisromux : ['=(V, W, |, R), rae

V- TepmuHanbHbIA andaButr (MokeT oOo3HauaThesi T,X); OykBbl 3TOro andaBuTa HaA3BIBAIOTCSA
TEPMUHAJIBHBIMM CHMBOJIAMH WJIM TEPMHMHAJIAMH; U3 HUX CTPOSATCS ciioBa (1IETMOYKH), MOPOXKAAEMbIe
rpaMMaTuKOM; a1 0003HaYeHHss OyKB TEPMHMHAIBHOIO CIIOBapsl B JalbHEHILIEM YCIOBUMCS MCIIOIb30BaTh
CTpOYHbIE OYKBBI JATMHCKOTO aj(aBuTa WIK HUPPHI, a Ui 0003HAYEHUS CJIOB — IpedecKue OyKBBHI;

W — HetepMuHanbHbIi (MOkeT 0003HadaThest N), BCnoMorareabHbIi andaBuT, MprUueM

VNW=; OykBbsl 3TOro andpaBuUTa — HETEPMHHAIBI HCIOJB3YIOTCS TPH TOCTPOCHUU MENOYEK; OHU
0003HaYaIOT KaKyl-1100 CYIIHOCTh f3bIKa, HAllpUMeEp, KOMaHAY; OHH MOTYT BXOJUTh B MPOMEKYTOUHBIE
LEMOYKH, HO HE JOJKHBI BXOJIUTh B PE3YJIbTAT MOCTPOEHHUS; YCIOBUMCS AJIsi 0003HAYEHUsI HETEPMUHAIBHBIX
CHUMBOJIOB MCII0JIb30BaTh MPOMHUCHBIE OYKBbI JATUHCKOTO WJIM PYCCKOTO ali(haBUTa;

| - HayampHBIA WM CTApTOBBIN CHMBOJ, akcuoma rpammaruku [eW (Moxxer obGo3Havatbes S), C
KOTOPOI'0 HAYMHAIOTCS BCE BBIBO/IBI.

R - MHOeCTBO MpaBuiI BBIBOAA (MTPOAYKIIHIT) (MOKET 0003HauaThCs P) Wi MOpOXKIAIONIUX TPABILIL
TIPM CUMBOJIMYECKOM cXeMe MpaBuJia 3anuckiBaorcss B Buge & — [, e «, [ - uenouku uz (VU W)*,
CTpeJIKa O3HayaeT 3aMEHy BXOXKJICHHsS OJHOM LENOYKH Ha JAPYrylo, NMPH ATOM JeBas 4acTh MpaBHIIa
00513aTENLHO CONIEPKUT XOTS ObI OIMH HETEPMUHAI.

Onpeoenenue. BerBogom croBa ¥ €V* B rpammaruke [T Ha3pIBaeTCs MOCIEI0BATENFHOCTD [ETIOYEK,

IIpHU OTOM KaXXJasd IMOCICAYroIIasd HCIoYKa IMOCICA0BATCIbHOCTHU IMOJIYyHacTCA U3 npem)mymeﬁ C IIOMOIIIbIO
OIHOT'O U3 MMpaBUJI BbIBOAA.

Onpeodenenue. MHOXECTBO BCEX KOHEYHBIX IEMOYCK TEPMUHAIBLHOTO andaBuTa V rpammaruku I,
BBIBOAUMBIX HW3 HAYAJIBHOT'O CHMBOJIA I, HA3bIBACTCA A3blIKOM, TIOPOKIACMBIM T'paMMaTI/IKOfI F, n
obo3nauaercs L( I).
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Onpeoenenue: PexypcusHvlm Ha3bIBACTCS TIPABUIIO, COJEPIKAIIECE OJTMH U TOT K€ HETEPMUHAI B JIEBOI
Y MPABOM YACTAX MpaBUia.

Onpeodenenue: Eciu A3bIK, TOPOKIAEMBIN TPaMMAaTHKOM [, HE COMEPIKUT HU OJHOTO CJIOBA KOHEYHOM
JUIMHBI, TO OH Ha3bIBAE€TCS 11)YCHIbIM.

IIpumep. Haiitu 361K, OPOXKAAEMBINA IPAMMATUKOM.
I:V={a b}, W={l, A}, R={l > aA$, A > bAJa}.

Pemenune. Brimmmem noCIea0BaTCIbHOCTh IICIIOYCK. HGHO‘IKI/I, coacpxKame HETCPpMHUHAIIBI,
SABJIIFOTCA ITPOMEIKYTOUHBIMU. B paMO4Ky OGBOI[I/IM OKOHYATCJIbHBIC LCTIOYKH, IPUHAAJICIKAIINC A3bIKY.

| [aA abA [abbA [abn+1A
~[8] 7 lr@a1 ~ ([aba] ~  L[ab™a] "

[Monyunm s3eik L={$}U{ab™a,n = 0,1,2 ..... }. DTO perymsipHblii S3bIK, TAK KaK MPaBUJIa TPAMMATHKH
UMEIOT BUJI, COOTBETCTBYIOIMI PEryIIpHON IrpaMMaTHKE.

IlonsiTHE KOHEYHOTO aBTOMaTa-pacCino3HaBaTeJIsd

KA-ananuzatop (pacro3HaBaTellb) MOXKHO UHMEPNpemuposams Kaxk ycmpoicmeo, paboTaroliee 1mo
TaKTaM, COCTOSIIEE U3 MOTYOSCKOHEYHOM JICHTHI, B TYEMKaX KOTOPOM HAXOASTCSI CHMBOJIBI CJIOBA BO BXOJTHOM
andasure X; cuuthiBaromero ycrpoiictsa (CVY), o0o3peBaroiiero Ha KakJIoM TakTe(lIare) ofHy suehky
JICHTBI; ycTporcTBa yrpasieHus (YY), MepeKIroYeHre COCTOSHUN KOTOPOTO 3aBUCUT OT 3aJaHHOU (yHKITHH
nepexo1oB. CoctosiHre Y'Y Ha cIeAyIoUeM IIare OnpeesioTcs COCTOSIHUEM U 0003peBacMbIM CUMBOJIOM
Ha mpeapiaymeM mare. KonndectBo cocTossHuid YY KOHEUHO U OMPEACIIIeTCs MHOKECTBOM Q.

@opmanvroe onpedenenue KAA BKIIO4aeT 5 COCTABIISIONINX
KAA4=(X,Q,q,,F,5),
rae X - BXOJHOW aaBUT, COBMANAIONINN C TEPMUHAIBHBIM ajipaBUuTOM V TpaMMaTHKH,
Q={0,,0,,.....0, } - ANbABUT COCTOSHMIA;
| cQ wmm g, < Q- BBIIECTEHHOE HAYAIBHOE COCTOSHHE,
F < Q- BBIIETIEHHOE MHOKECTBO 3aKJIIOUUTENBHBIX COCTOSHHI;

0 — pyHKITHS, TEPEX0/I0B, COTMIOCTABIIAET KaXA0U mape (cocrosinue, 0ykBa)=((i,dj) HEKOTOPOE COCTOSIHUE
Ok.

Onpeodenenue. Cro6o asvika O = gj " a; 5 ...aik PACNO3HAeMCs A8MOMamoM, €Clii, HauuHasi paboTy U3

Ha4YyaJIbHOIro COCTOsSHUS qH n 0603peBaﬂ HCpBI)IfI CUMBOIJI CJIOBa ai1, 3@ KOHEYHOE YHCJIO IIaroB aBTOMAatT

MEePEXOUT K TIOCIETHEMY CHUMBOJY CJIOBa ik, MPU 3TOM OKAa3bIBAETCS B OJHOM W3 3aKIIOYUTEIIBHBIX
cocTossHUHA F.

Onpedeﬂelme. Aemomam pacnosHaem A3blK, €CJIIA OH PaCllO3HACT BCC CJIOBA A3bIKA U TOJIBKO HX.

OYHKIIMIO MEPEX0I0B MOXKHO ~TPEICTaBUTh HAOOPOM KOMaHJI, 3aJaTh C TOMOIIbIO TAOJHUIIbI WU C
MTOMOIIIBIO Tpada mepexooB.

B Tabnuiie mepexoaoB 0OBIYHO CTPOKH COOTBETCTBYIOT COCTOSTHUSIM, CTOJIOIIBI — CAMBOJIAM BXO/THOTO
anaButa (MoxeT ObITh HaoOOpoT). Ha mepeceuenun | —if CTOPOKM U | — ro CTOJIOIA 3alUCHIBAIOTCS
COCTOSIHHE (k, YTO O3HAYAET: eclii Y Y Ha JaHHOM TaKTe HaxoauTcs B cocTostHuU (i 1 CY 0003peBaeT CUMBOII
«@j», To YV nepexoauT Ha CleayoueM TakTe B cocTosiHhE (k U CY cABUraeTcss Ha CIEAYIONIYIO ClpaBa
STYCHKY.

CoOTBETCTBYIOLIYIO KOMaHTy MOXKHO 3anucaTh B BHE (Ji,8))— k-
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B rpade mepexomoB y3nel (KpykKH) - coctosHus KA, Ayrm TOKa3bIBAIOT MEPEXOJbl MEXKIY
COCTOSIHUSIMH, Ka)KJasi Ayra pa3MedeHa OJJHUM CHMBOJIOM BXOJHOTrO aji(aBUTA. 3anuch OyKB 4epe3 «,» WIH
yepe3 «+» (omepamus «WIn») O3Ha4aeT KpaTHbIE 1yru rpada.

I[Ipumep. Oyuxius nepexonos KA 3agana tabnuueit. M300pa3uth rpad nepexoos, ecinu F = {q4},
0, = gl.3anucare HECKOJIBLKO MEPBBIX CJIOB A3bIKA B IEKCUKOTPAQUIECKOM MOPAJIKE, PACTIO3HABAEMBIE ITHM

aBTOMAaTOM.

Q\X a b
g1 g3, Q1 g3
g2 Q4 92
03 - q4

[0 | - g2

B Tabnuie 3akim0YnTeNbHbIE COCTOSIHUS YCIOBUMCS OOBOHTD B
pamMKy.

Pucynox 10

Ha rpade (puc.11) HauanpHOE M 3aKIIIOUUTENBHBIE COCTOSHUS OOBEICHBI B JIBOMHOM KPYXOUeK, U
UMEIOT YTOJILIEHHBIE CTPEJIKH, [TOKA3bIBAIOLIUE, KAKOE COCTOSHUE HayallbHOE, & KAaKHUE 3aKJIIOYUTENIbHBIE.
[Tetnu Ha rpade cOOTBETCTBYIOT peKypCUBHBIM IpaBuiiaM. CKOJIb YTOAHO ATUHHBIC IIEMOYKH 00pa3yroTcs 3a
CUET PEKYPCHBHBIX MPABHJI U 32 CUET 3aMKHYTHIX ITyTeH ( B JAHHOM Clly4ae MKy COCTOSHHAMU (2, 04).

To rpady nepexo10B onpesielsieM cloBa, pacrio3HasaeMble asTomarom: {ab, bb, aab,.abb,aaah.....}

Cunre3 KA no peryasipHoii rpaMMaTuKe
Kaxx ot peryssipHOii rpaMMaTHKE MOYKHO ITOCTaBUTh B COOTBETCTBHE KA, KOTOPBIN pacmo3HaeT s3bIK,
MIOPOKJICHHBIM 3TOW IpaMMaTHUKOH, M TOJIBKO e€ro. byneMm paccmarpuBaTh TOJBKO IPABOJIMHEMHYIO
rpaMMaTHKy, B KOTOpO# 1onycTuMsl rpaBuia A—a, A—aB.

ITycth rpamMmaTHKa U COOTBETCTBYIOLIUI €11 aBTOMAT 0003HAUEHBI:
r=(V,W,LR)  u  K4=(X,Q,q,,F,5).
VYCcTaHOBUM CBSI3b MEXIY ajipaBUTAMU I'paMMAaTUKU U aBTOMara:

— TepMHHAIbHBIN andaBuT rpaMMaTHKH V ABIsSETCS BXOJHBIM ajiaBUTOM X KOHEUHOTO aBTOMATa,

— HayaIbHOE COCTOSHUE ABTOMATA (], COOTBETCTBYET aKCHOME IPaMMATHUKH I;

— MHOXECTBO COCTOSIHUH QQ aBTOMaTa COOTBETCTBYET HeTepMUHAIbHOMY andaButy W, momosHeHHOMY
MHOKECTBOM 3aKIIOYMTENBHBIX cocTostHui Q =W U F . KonnyecTBo cocTosnuii |Q| He MeHbIIe
yucna HetepmuHanoB |W| u onpezensercs CTpyKTypoOil sI3bIKa;

— CHCTeMa KOMaH[ (yHKIMH [1epEXO0JI0B aBTOMaTa (POPMUPYETCs CIETYIOIUM 00pa3oM:

npaBuio rpammatuku A—aB nepexoaut B komany Aa— B Tabnuiel nepexosos, rae
A.BeQ, aeX;

MIPaBUJIO TpaMMaTUKU A—a TepexoIuT B KomaHy Aa—(F, re qr- 3aKIIOYUTEIbHOE
COCTOSIHHE;

PaBUJIO TpaMMaTHKd A—$  03Hauaer, uTo A —3aKIIIOYHTEIBHOE COCTOSIHHE, T.€. A= (F.

3ameuanue. JIng 0003HAYCHHW COCTOSHHUM aBTOMara MOJXKHO HCIIOJIB30BaTh CHMBOJIBI
HETEpPMUHAIBHOTO andaBuTa, OYKBBI ( C HHIAEKCAMU JINOO MPOCTO HUDPHI.

IIpumep. Haittu aBTOMAT, pacro3HAIOIINM S3bIK, IOPOXKAAEMBINA IPAMMAaTUKOM.
I:V={a b}, W={l, A}, R={l > aA|$, A > bAJa}.
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Pemenne. Beimumiem koMaHabl (GYHKIHUU MEPEXOA0B, COOTBETCTBYIOIIUE MpPaBUIaM IPaMMaTHKH,
HCIIONB3Ysl ONMCAHHBIM BBILIE 3aKOHOMEPHOCTSAM:

d: la—>A, I—>0F1, Ab—A, Aa— Qr1.
3aKiIrounTeIbHbIe COCTOSIHUS: | = QF1, QFe.

N306pa3um rpad mepexomoB U cCOCTaBUM TabIUILy mepexonoB (puc. 12)

Q\ 2 1 3
1 ]
- |Al'| B
=0 +O %) alalel
- | oe
Pucynok 11 [9e2 | - - -

IlousiTue aBTOMAaTa ¢ BbIX0AaMU (Npeodpa3oBaTeis)

KA ¢ BbIXOJaMH MOKHO MHTEPIPETUPOBATH KaK YCMpoticmao, paboTarolee Mo TakTaM, COCTOsIIee
13 TIOJTyOSCKOHEUHBIX BXOHOM U BBIXOJTHOM JICHT, pa30UTHIX HA STYCHKH, CUMTHIBAIOIIECTO U 3aIHCHIBAIOIICTO
ycrpoiictBa (C3VY), yerpoiictea ynpasienus (YY). Ha kaxaom Takte YVY HaXOAUTCS B OTHOM M3 KOHEYHOTO
MHOKeCTBa cocTosiHui, a C3Y CUUTBIBAET CUMBOJI U3 SYEHKH BXOJHOM JIEHTHI. B 3aBUCUMOCTH OT COCTOSIHMS
1 BeIXOAHOro cuMBojia C3VY 3amuchIBaeT CHUMBOJI B SYEWKY BBIXOJHOM JIEHTHI, @ Y'Y MNEpEexXOoJUT B HOBOE
COCTOSIHHUE.

KoHeuHbIil aBTOMAT C BBIXOJAaMH MOKHO MHTEPIPETUPOBATh kaxk npeoobpazosamens (KAII) wim

i otobpaxkenne (omepartop) Y = S(X), npeobpasyromuii Kaxka0e BXOZHOE CIOBO X = Xi Xi, - Xj B

in
BBIXOJHOEC y = yi yi2 yI TOM Xe JJINHBI. onnHoe CJIOBO — I1OCJICAOBATCIBHOCTD 6yKB, IIOCTYIAIIINX Ha
1 n

BXOJl aBTOMaTa B JUCKPETHble MoMeHThl Bpemenu (taktel) t=1,2,3....Beixognoe cimoBo —
MOCJIE0BATEIHFHOCTh OYKB, BEIJIABACMBIX AaBTOMATOM.
@opmanvroe onpedenenue KAII BktouaeT 6 COCTABIISIONINX
1()4H=<X,Y,Q,q”,5,i>, riae
X, Y - BXOJHOU U BBIXOJIHOM an(aBUTHI,
Q= {ql, (o FRRO qn}- a(aBUT COCTOSHUI;
0. Qx X — Q- QpyHKIUS IEPEXO/O0B;
A: Qx X —Y — QyHKIHA BBIXOJIOB;
0, € Q- BBIEIEHHOE HAYAIIBHOE COCTOSHHE.

3ameuanue. B KOHEYHBIX aBTOMAaraXx C BBIXOJaMH OOBIYHO HE BBIJCISETCS MHOXECTBO
3aKJIIOYUTEIBHBIX COCTOSIHUN. B KadecTBe 3aKIIIOYUTENBHOTO MOXKET OBITh JIF000€ COCTOSIHME U3 MHOKECTBA

Cnocobwi 3a0anusn asmomamos. CymecTBYIOT pa3InIHbIe CIIOCOOBI 3aJaHNsI aBTOMATOB: TaOINIHBIN
, Tpaduueckuit 1 QyHKIIMOHATBHBINI.

Tabnuia nepexosoB — TaOIHYHOE TMpeacTaBieHne (QYHKIUN MepexofoB U BbIX0J0B. OOBIUHO B
TaKoOM TaOJINIIE KaXOW CTPOKE COOTBETCTBYET OJTHO COCTOSIHHE, a CTOJIOIY — OJIMH JOMYCTHUMBIM BXOJHON
CUMBOIL. B siuelike Ha mepecedeHnn CTPOKHU U CTONIOIA 3aHChIBAETCS Mapa «COCTOSHUE, BEIXOAHONW CHMBOI.
B taGauie nepexog0B MOTYT CTPOKaM COOTBETCTBOBATH CHMBOJIBI alipaBUTa, a CTOJIOIAM — COCTOSTHUSI.
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B rpade mepexonoB BepmmHaMm rpada COOTBETCTBYIOT COCTOSHHS, AYT'H IMOMEUYAIOTCS Mapoit
«BX.CHUMBOJI|BBIX CUMBOJI.
3ametuM, uro KAII - nerepMUHUpPOBAHHOE YCTPOWCTBO, T.€ U3 JAHHOTO COCTOSTHUS BO3MOKEH NEPEeXOoj
TOJILKO B OJTHO U3 COCTOSTHUH.

MNpumep. KAIl saman andasuramm u Tabmuueit mepexomoB X ={X,%,,%}, Y ={y,¥,},
Q={th, 0,059, } -

HapucoBate rpad nepexonos. Ilo BXOJHOMY CIOBY X X, X,X; HaWTH BBIXOJHOE CJIOBO, €CIIM Ha4aJIbHOE

COCTOSHHEC aBTOMATa - ql , 4 B KaYCCTBC 3aKIIIOYUTCIIBHBIX BO3MOXHBI BCC COCTOSAHUS.

Pemenne. Ha puc. 12 n300pakeH COOTBETCTBYIOIIHIA rpad mepexoaos.

Q\X X1 X2 X3
|q_1| Q3. Y1 | Q3 ¥2 | G2 y1
(92 | | Qay1 | Quy1 | Ou Y1
(93| | G2 Y1 | Q3. Y1 | Qs Yo
(s | | o ys | d2ys | duye

X'y

Pucynok 12

[Ipu BBIBOJIE CHMBOJIOB BBIXOJTHOTO CJIOBA [10 TAKTaM paccMaTpUBaeM Ha Ka)JIOM TaKTe rapy (COCTOsHUE,
BXOJI) X HAXOJIUM I10 TabJIUIIe, KAKOMY BBIXOJIHOMY CUMBOJIY 3TO COOTBETCTBYET:

S(qv X1X1X2X3) = yls(q3’ X1X2X3) = ylyls (Q2’ X2X3) = y13/1y1S (q11 X3) =YiY1¥i\h

AsTomarsl Muim u Mypa

B 3aBucumocTH ot crioco6a (hopMHUpOBaHHs BBIXOJHOTO CUTHANIA Pa3IMYar0T aBTOMATHI EPBOTO U
BTOpOTO paja uiau apTomatel Muiu u Mypa. B aBTomate Mumnu BBIXOAHON CUMBOJI 3aBUCHT OT BXOJTHOTO
CUMBOJIa U OT COCTOSIHHSI, B KOTOPOM HaXOJUTCs aBTOMaT. ABToMaT Mypa — 4yacTHBIN Cily4ail aBTomaTa
Munu, y KOTOpOTro BBIXOTHOW CHMBOJI HE 3aBHCHT OT BXOJIHOTO, @ TOJBKO OT COCTOSIHUSA, T.€. PYHKITUS
BBIXOJIOB 3aBHCHT OT TOJILKO OT COCTOSIHUI. B Tabmnuiie nepexoaos
(rpade mepexo0B) aBTOMaTa Mypa CUMBOJIBI COCTOSTHUI U

COOTBETCTBYIOIIME BHIXO/IHbIE CUMBOJIBI 3aIIUCHIBAIOTCS B OJTHOM X
KJIETKe (B OJJHOW BEPIIMHE) UM B CMEKHBIX KJIETKaX. @ @
. Xa

X\Y @ 7 @ Ipumep. [lana Tabmuna nepexonoB

2 X4+

astoMmata Mypa S. CocraBute rpad <
2
1102 |03 >

Q 9: G2 |9 MEPEXOOB U HAUTHU S(qz,xlxle). Cunrats
X1 |1 |3 |2 | BcecoCTOAHUS 3aKTIOUMTETHHBIMH. @
X2 |2 |3 |2 Pemenne. Ha puc. 13 wusoOpaxen
COOTBETCTBYIOIINIT rpad) mepexo1oB. Pucynox 13

S(0,, X%,%) =Y,5(0;, X,%) = ¥,¥,5(0,, X) = Y,Y,Y,5(a,) = Y, Y, Y,
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INHEPEYEHb TEOPETHYECKHUX BOITPOCOB JIA NIOAI'OTOBKH K
IK3AMEHY

[Tonstue rpacda u oprpada. MHIMIEHTHOCTh U CMEXXHOCTH BepIInH U pedep. Ctenenu BepuiuH. Teopema
Dlinepa o CTENEeHsIX BEPIIMH.

Buapl rpados. [InanapHOCTb.

Martpuiipl CMeXHOCTH U MHIIMJCHTHOCTH JIJIs oprpada 1 HEOPUEHTUPOBAHHOTO rpada, MX CBOKCTBA.
[TyTu, KOHTYpBI, MAPLIPYTHL, TUKJIBL.

HaxoxeHue uncina nyTeii u3 i—i B j—10 BEpIIMHY C 33/IaHHBIM YKCJIOM YT 4epe3 MaTpPHIly CMEKHOCTH.
CBs13HOCTH HEOpUEHTUPOBaHHOTO rpada. CunpHas, OJHOCTOPOHHSIS U caabas CBA3HOCTh oprpada.

=

B3Bemennslii rpad, ero matpuna. CMBICT METOK X(ik) . Anroput™m JleUKCTpHI.

I'padi—nepeBbs. CroiicTBa aepeBbeB. [loHsTHE OCTOBA.

Anroputm Kpackasa oTeickaHHsI OCTOBa MUHUMAJIBHOIO Beca Ha B3BELICHHOM Ipade.

JIBynonbHbIe Tpadbl, MX OpeAcTaBiIeHne MaTpunaMu. Haubonbiee u COBEPIICHHOE MapOCOYETaHMs.

[TocranoBKa 3a/1auu 0 HA3HAUYEHUSAX, €€ TPAKTOBKA B TepMUHaxX rpadoB. Benrepckuii MmeTo.

DiinepoB U KBa3M3iiepoB rpadbl. Y CI0BuUs 31IepoBOCTH rpada. AIrOprUTM OTHICKAHUS SUIEPOBA IIHKIIA

Y SWUJIEPOBOM LIETIH.

13. Tlonmsrii rpad. amuneToHoB nuki. [TocTaHOBKA 3a/1a4 KOMMHBOSIKEPA.

14. Yuupepcansnble s3biku Vo u V', Jlekcukorpaduueckuif HOMEp CIOBA YHHBEPCAILHOTO S3bIKA IO
3aIaHHOMY aJIpaBUTY.

15. BoccranoBneHue clioBa Mo JEKCUKOTpadhudeckoMy HOMEPY B YHUBEPCAJIbHOM SI3BIKE.

16. IlonsTue popManbHOI rpaMMaTHKH, €€ cocTaBisromue. BoiBoa B popManbHOI rpaMMaTHKe.

17. Tlonstue popmanbHOro si3bika. PexypcuBHbie mpaBmia. [1ycToil s3bik.

18. TloHsATHE KOHEYHOTO aBTOMATa-PacIiO3HABATEIIS.

19. Tabnuna u rpad nmepexom0B KOHEUHOTO aBTOMATA.

20. YcnoBus pacrio3HaBaHHsI CJIOBA aBTOMATOM

21. CuHTe3 KOHEYHOTO aBTOMaTa MO peryiaspHod rpammaruke. COOTBETCTBHE MEXIY MpaBUIaMU
rpaMMaTUKH U KOMaHIaMH KOHEYHOTO aBTOMaTa.

22. TlonsTue aBTOMAaTa C BhIXOAaMu (mpeoOpazoBaTessi). PopMalibHOE OMMcaHuE TTpeoOpa3zoBaTes.

23. Tabnuma u rpad nepexo 0B mpeodpa3zoBaTells.

24. Aromatsl Munu u Mypa.
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