I'maBa 1

YIIPA2KHEHUA

1.1 Kuaaccugeckas JOTUKA MPEINKATOB IIEPBOTO MOPHAIKA: CIH-
TAKCUC U CEMAHTUKA

Yupaxuenue 1.1. B kaxm0ii n3 npuBeIeHHBIX HUXKE COKpAIeHHbIX 3anuceit dhopmyn KJIIT

a) BOCCTAHOBUTE OILYIIEHHbIE CKOOKM, PYKOBOJACTBYSCH COIVIAIIEHUEM O IPUOPUTETE JIOTHMYECKUX
oneparuii;

6) ompeesuTe 06IACTb AEHCTBUS KAXKIOMO KBAHTOPA,
B) BBIJIEIIATE

— BC€ CBA3aHHBbIEC BXOXKIEHUA TEPEMEHHBIX,

— BCe CBOBOIHBIE BXOK/ICHUS MEPEMEHHBIX.
1. 3z P(z) — Yy R(z,y);
2. Jy -3z P(z) V Yz P(x) — P(y);
3. VY (3z P(z) — Yy R(x,y) V —P(y)).

Yupaxkuenue 1.2. g KaxKI0T0 U3 MPUBEJIEHHBIX HUKE BHICKA3BIBAHUI, COCTOAIINX M3 OJTHOTO
nm OoJiee TTpeIJIOKeHmit

a) chopmupyiite HOAXOAILYIO0 CUTHATYDY, UCIOJb3Ys KOHCTAHTHI /it 0003HAYEHUs UMEH COD-
CTBEHHBIX W MPEINKATHBIE CUMBOJIBI JIJIsT 0D03HAYEHNST CBONHCTB W OTHOIIEHUN, (DUTypPUpPYIO-
X B BBICKA3BIBHUY;

6) UCLOJIBb3Ys BHIOPAHHYIO CUIHATYPY, COLOCTABLTE BHICKA3bIBAHUIO 3aMKHYTYIO opmysy KJIIT,
AIEKBATHO BBIPAYKAIOIILYIO CMBICJI 3TOTO BHICKA3BIBAHUSI.

1. He Bce T0 30/10TO, 9TO OJIECTHUT.

2. Ecaun xaxapiit 100uT caMm ce0st, TO KTO-TO KOTO-TO JIIOOUT.
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Baccast moero Baccasa — ne MOil Baccad.

TompKO HE"IeCTHDBIE BOPBI OOKPAIBIBAIOT JAPYT JAPYTa.

Hecynupmume nenoncyaubl.

MasierbKre OOroMOJIbI €I4T APYT APyTa, a O0OJbIIne — HeT.

Bce Mou Jipy3bst 3HAKOMBI €O MHO#, XOTsI HEKOTOPbIE MOU 3HAKOMbBIE CO MHOMN HE JPY2KAT.
Mue HpaBuTCS JIOPMKA U BCE T€, KOMY HPABUTCSH TO, 9YTO HPABUTCS MHE.

Ecsn 3a1a9a umeer pemrenue, T0 MATEMATHK MOXKET €€ PelnThb. ¢l - MareMaruk, HO He MOr'y
PEIuTh TOH 3aa49n. 3HAYNT, 330398 HEPA3PEITUMA.

Ecan Bacunuck cytmiecTByeT, TO ero KTo-To Bumena. Beakmii, KTo Bugen Bacmmncka, cier.
Crnenoit audero ve BuauT. 3HAYNT, Bacuncka He CyIIeCTBYeET.

Bbl MOxkeTe 0OMaHBIBATH BCEX HUHOT'Ja, BBl MOZKETe 0OMaHBIBATH KOI'O-TO BCerjga, HO BBI HE
MOzKeTe OOMaHbBIBATH BCEX BCeraa.

ObparuTe BHUMAHUE HA TO, YTO HEKOTOPHIE U3 MPUBEIEHHLIX BLICKA3LIBAHUN MOIYT MOHUMATHCS
HEOTHO3HAYHO. KakuM 00pa3oM 3Ta MHOTOCMBICJIEHHOCTh YUYUTHIBAETCS TPU MOCTPOeHUN (hOPMYII
KJITI? TIposiByisieTcst i OHA B TIOCTPOEHHBIX (DOPMYIax?

VYupaxueuune 1.3. B srom mpumepe HAC OyayT HHTEPECOBATH TOJHKO TAKWE WHTEPIIPETAINH, B
KOTOPBIX aTOMapHbIE (POPMYJIbI BHIPAKAIOT CJIEYIONIUE CBOWCTBA U OTHOIICHWS:

o C(x) — «x — KBaApaT»;

e S(x) — «x — map»;

e B(x) — «x — 4YepHBIil TIpeIMeTs;

o W(x) — «x — Geblii mpeaMeTs;

o U(x,y) — «IpeaMeT I JIEXKUT HUXKE TIPEIMETa Y>.

Wcnonb3ys BBEIEHHBIE TPEINKATHI, HAMAIITUTE (DOPMYJI JIOTUKH TPEIUKATOB JIJIs CIEAYIONINX yTBEP-

JKIIeHTHA:
1. «Xors Obl OnMH IPEAMET, JIEXKAMI HUKE BCEX YEPHBIX KBAJIPATOB, BJISETCH MIAPOM> ;
2. «Her Takoro 6esioro kBajpara, KOTOPbIN JIEXKHUT 1107, KAKHM-TO YEPHBIM MIAPOM>;
3. «Kakos 6b1 Hu 6611 Y€pHBIH IIPeaMeT, Tub0 OH ABJISETCH IIaPOM, JIE?KAIIUM BbIIIE BCEX Oesrbix
KBAIPATOB, JINOO OH SIBJISIETCS KBAIPATOM, JIEIKAIIIUM HUYKE KAKOTO-HUOYIH IMIapas;
4. «Hukaxoit yepHbIil KBAAPAT U HUKAKON OEJIBIH Map He JIEKAT APYT HA JIPYTOM»;
5. «Ecau Bce mapsl YepHbIe, TO OEIBIX KBAIPATOB HETY
6. «Bcakas durypa, He sBasromasics: 6eI5IM KBAIPATOM, JIEXKAIIUM XOTs ObI TIOT OJHUM ITAPOM,

nMeeT LIeprII‘/JI IOIBET U JIC2KUT HaJ BCEMU GeJIbIMU d)HpraMI/I».
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VYupaxuenue 1.4. Kakue u3 yrsepzxenuii, copmyinpoBaHHble B yIpazkueHuu 1.3, ageKBaTHO
BBIPAYKAIOTCS TIPUBEJICHHBIMU HUXKE (DOpMyIaMu:

1.V (S(z) & B(z) — =3y (W(y) & 5(y)));

2. Javy (S(z) & B(z) — (=W(y) vV =5(y)));

3. Vo vy (W(z) & Cz) — (=B(y) v =5(y) v ~U(z,9)));
4. =3z (W(z) & C(z) — y(B(y) & S(y) & Ul,y))).

Vopaxkuaenue 1.5. Paccmorpum ciiejyioniye 4erbipe IpeIuKaTa TeOMeTPUU:
e P(x) — durypa x — 9T0 TOYKA HA ILIOCKOCTH;
e L(x) — dburypa x — 310 mpsiMast Ha TIIOCKOCTH;
e B(x,y) — dburypa z mexxnr Ha durype y;
e E(x,y) — dburypa x coBuauaer ¢ burypoii y.

Banumure 3amkayThie hopmy.ibl (npexnoxkenus) KJITI, Beipaxkaroiue cienyomnue yTBepxK IeHust
[JIAHUMETPHUH:

1. Bce npsiMble TiepeceKaroTcd APYT C APYTOM.
2. Ha xaxoii mpsaMoif eCTh TOYKa, HE MPUHAJIEKAIIAS HUKAKOW JIPYTOil TPAMOii.
3. Yepes mr00bIe IBE pa3IUIHBIE TOUKH TJIOCKOCTH TIPOXOINUT €TUHCTBEHHAS MPSIMAas.

4. KakoBbl Ob1 HU ObLIH TIPSMAst U TOYKE BHE 3TOU MPAMOM, U3 BCEX IIPAMbIX, IPOXOJANINX YePe3
3aJIAHHYI0 TOYKY, TOJIHKO OIHA HE MMeeT OOIIMX TOYEK C 33JAHHON MpPsMOii.

Jrsa Kazk10it (pOpMysIbI TTOCTPOMTE ABE TE€OMETPHUYIECKHe WHTEPIPETAIuH, B OTHON M3 KOTOPBIX
Janaast pOpMysia BBINOJTHAETCS, a B APYroi - HET.
Bamurmure hopmyast KJIII, Beiparkaroriume ciaeayome mpeInKaTh:

1. oTHOWIEHWE MAPAITETHHOCTH TPAMBIX;

2. CBOWCTBO Y€THIPEX TOUYEK O0OPA30BBIBATH YETHIPEXYTOJIbHUK;

Yupaxuenue 1.6. Ilycts 3amana curHarypa o, COCTOAIIASA U3 ABYX TPEXMECTHBIX MPEIUKAT-
merx cnvBosios S, PG) Tlyers rakske 3amana narepnperamus [ =< N, SG) PG) > TIpeamernoit
00JIaCTHI0O MHTEPIIPETAIINN SABJIAETCI MHOXKeCTBO Harypauabubix gyucen N = {0,1,2,...}. B aroii
WHTEPIPETaIuu TPEeINKATHBIE CHMBOJIbI BBIPAYKAIOT CJIEAYIOIINE OTHOIIEHNsI HA MHOXKECTBE HATY-
PaJIbHBIX YUCE:

SG)(m,n, k) =true <= m+n==k,

PO (m,n, k) =true <= mxn==k.

Samumure GhOpMyJy € OTHOI CBOOOTHON MEPEMEHHON T, BHINOJHUMYIO B MHTepmperanuu I Torma
W TOJBKO TOTAA, KOTAA

1. 3HaYeHWEeM TepeMeHHOH x ABJAeTCa HATypaJabHOoe Jucyo 0;
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3HAUYEHUEM IIEPEMEHHON X ABJISETCS HATYPAJIbHOE YUCIO 1;
3HAYEHUEM IIEPEMEHHON X ABJISETCS HATYPAJIbHOE YUCIO 2;
3HaYEHUEM I[IePEMEHHON & ABJIAeTCd HATyPajlbHOE YUCJIO 7]
3HaYEHHUEM IIePEMEHHOHN T ABJAETCA YeTHOe YUCIIO;

3Ha4Y€HHuEeM HepeMeHHOfI T ABJIdeTCd IIPOCTOE IUCIIO.

Banwumure (HGOPMYITy € IBYMsi CBOOOTHBIMY TEPEMEHHBIMHY X, Y, ICTHHHYIO B MHTEpIIpeTaIun I Toraa
U TOJIBKO TOIJA, KOLJa

1.
2.

3.

3Ha4YEHUs IIEPEMEHHDbIX T U Y OJUHAKOBbI;
3HAa4YeHUe [IePEeMEHHbIIl & MeHblle 3Ha4YeHUd EePEMEHHON Y;

3HaYEeHUEe [IePEeMEeHHbII & KPATHO 3HAYEHUIO IIepEeEMEHHONR ¥ .

Bamumure GOpMyITy C TpeMs CBOOOTHBIMY TIEPEMEHHBIMHA I, Y, HCTUHHYIO B WHTepperanuu [ To-
Ia U TOJBKO TOT/A, KOTJA 3HAYEHHE TEPEMEHHON z sABJISEeTCs HAMOOJBINNM ODIIUM J[IE/IATEJIeM
3HadAeHUil TIepeMeHHbIX T U Y.

Yupaxuenue 1.7. Ilycts R — nByXMeCTHBIM TPEINKATHBIM CHMBOJI, COOTBETCTBYIONTNN HEKO-
TOPOMY OTHOIIEHHIO Ha MHOKecTBe M. Vcmonb3ys B ciaydae HeOOXOAUMOCTH MPEINKAT PABEHCTBA
=, 3anuiure (POPMYIIbI, OIPEIeIAIONINe CJIE/IyIONIe CBOICTBA BYXMECTHOIO OTHOIIEHMS;

1.

2.

10.

R aBaserca pedIeKCHBHBIM OTHOIIEHUEM;

R sBaseTca TpaH3UTHBHBIM OTHOIIEHUEM;

R sBAsSeTCI CHMMETPHUYHBIM OTHOIIEHUEM;

R sBAseTcsa aHTUCUMMETPUIHBIM OTHOIIICHUEM;
R sBAdeTcsa aCHMMETPUYIHBIM OTHOIIIEHUEM

R siBAsieTCS OTHOINIEHWEM YaCTHYHOTO TOPSIIKA;
R siBAsieTCS OTHOITEHWEM 3KBUBAJIEHTHOCTH;

R aBasercsa TUHEHHBIM MOPSIKOM;

R ABJIACTCHA TIJIOTHBIM TTOPAJKOM;

orHowmeHne R uMeer MaKCUMAJIbHBIA 3J1€MEHT.

VYupaxxuenne 1.8. Ilpeanosoxnm, 910 337aHa CUTHATYPA 0, COCTOSAIIA U3

KoHCTaHTHI (), TpeAcTaBsaiomeil aeiicteutenrbHoe ancio 0;

1-mecTHOrO DYHKIMOHAIBHOTO CUMBOJIA h, TTPEICTABISAIONIETO (DYHKIINIO, BBIYUCIISIIOILY IO MO-
AyAb JEeACTBUTEJIBHOIO YHUCIIA;
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2-MECTHBIX HKIIUOHAJBHBIX CUMBOJIOB +, —, X, IPEJICTABIAIONINX HKIIMH, BBIYUCJIAIO-
Y ’ ’ ’ Y ’
e CymMmy, Pa3HOCTh U TPONU3BEACHNUE ﬂeﬁCTBHTeﬂbeIX quceI;

1-MecTHOTO MpPeAVKATHOTO cuMBOJa N, MPEACTABISIONIETO CBOMCTBA MATEMATHIECKOTO 00h-
eKTa OBbITh HATYPAJIbHBIM UUCJIOM;

1-MecTHOTO TPEAMKATHOTO CHMBOJIA R, TPEJCTABIISIONIETO CBOWCTBA MATEMATHIECKOTO 00b-
eKTa ObITH JEHCTBUTEIHLHBIM YUCJIOM;

1-MeCTHOrO TPEeIUKATHOTO CHMBOJIA .S, MPEICTABJISIONIEr0 CBOWCTBA MATEMATHIECKOTO 00b-
eKTa ObITH TOCIEI0BATEIFHOCTHIO AEHCTBUTEIHHBIX UUCET;

2-MeCTHBIX IpPeJIUKATHBIX CHUMBOJIOB <, >, IPEJICTABJLIONIUX OTHOIIEHUA CPAaBHEHUH Jeii-
CTBUTEJbHBIX U HATYPaJIbHBIX YHUCEJT;

peJiuKaTa PaBeHCTBa =;

2-MeCTHOTO MPEINKATHOTO CHMBOJIA L, BRIPAZKAIONIETO CJEIYIOIIee OTHOIIEHNE: YUCIO T SB-
JISIETCSI TIPEIeIOM MOCTIeI0BATETHHOCTH Y;

2-MeCTHOTO MPEIUKATHOIO CUMBOJIA A, BHIPAXKAIONIETO CAEAYIONEe OTHOIIEHUE: YUCIIO T sIB-
JdeTcd MpeaeabHON TOYKOMI MOCIe0BATEIbHOCTH Y

3-MeCTHOrO MpPeIKATHOTO CHMBOJIA F, BRIpaKaroliero cieayoollee OTHOIIEHNE: YUCIO & SIB-
JdeTcd Y-M 3JIEMEHTOM I10CJ1e/10BaTeIbHOCTH 2.

Ucnonp3yst koHCTAaHTHBIE, (DYHKIMOHAIbHBIE U MPEIUKATHBIE CHMBOJIBI CUTHATYPBI 0, IOCTPOiiTe
3aMKHYTbIe (DOPMYJIbl JIOTUKHU MPEIUKATOB, BHIPAKAIONIYIO CJIE/LYIOIIUE YTBEPXKIECHUS MATEMATHU-
4eCKOT'O aHAJIN3A.

1.
2.

Besikasi cxopsiiasicst mocjiejoBarebHOCTh AeHCTBUTEIbHBIX YUCEJI ONPAHUYEHA.

Hukakas I10C/1Ie10BATE/IbHOCTD HEHYJIEBbIX ,HeﬁCTBHTeIIbeIX quceJl He uMeeT II0JIO2KUTEeJIbHbIX
npeaeIbHbIX TOYEK.

.Y n1060ii IOCTIEIOBATEIFHOCTH JEHCTBUTEIHLHBIX YUCEJT, COIEPIKAIIEl OTPUIIATETLHOE YUCIIO,

€CTh XOTsI ObI OJITHa HEIOJIOZKUTEJIbHAA MpeaeIbHad TOYKa.

. KakoBa ObI HE OBLIa TOCIEIOBATEILHOCTDH JEHCTBUTEILHBIX YMCEN, HAWIETCS OTPE30K, CO-

JeprKalliiii BCe ee TpeJie/IbHbIE TOUYKU

. Hns moboro orpeska [a,b] meiicTBUTENBHBIX YHMCET HET HU OTHON TAaKOil MOCIEI0BATEIHHO-

CTH, COCTOMAIIEH W3 [AeHCTBUTEHHBIX YHCEJI 9TOTO OTPE3Ka, y KOTOPO# ObLia Obl XOTH OIHA
npejiejibHad TOYKa BHE 3TOr0 OTPe3Ka.

. IIpemen cyMMBbI TIOOBIX ABYX CXOISIIAXCS MOCIEIOBATEILHOCTEH TeHCTBUTETBHBIX TUCET Pa-

BEH CyMMe IIPDeae/IOB 3TUX HOCJ'Ie,Z[OBaTe.HbHOCTefI.

. KakoBbr 661 HE OBLIM JBE IOCIEIOBATEIBHOCTH JIEHCTBUTENIbHBIX UHCEN, €CIN OIHA U3 HUX

CXOJIUTCA K HYJIIO, a JIpylad OrpaHuyeHa, TO U IIPOU3BE/EHUE ITUX I10C/Ie/10BaTe/IbHOCTER
CXOJINTCA K HYJIIO.

. Her uu omHO# Takoii CXOISINEHCs MOCIeI0BaTeILHOCTH, KOTOPYO OBIIO ObI HEJTh3s MPEICTa-

BUTH B BHUJE CYMMBI JBYX CXOJAIIUXCA MOCJEI0BATETHHOCTEMN.



10.

11.

12.

I'mapa 1. YIIPA>KHEHU S

Ecau npounsBosibHas orpaHndeHHast TOCAEI0BATEIHHOCTD HUMEET €IMHCTBEHHYIO IPEeIeTbHYT0
TOYKY, TO 9Ta TOCIETOBATETHHOCTD ABJISETCS CXOATIEHCS.

Kakos 6b1 Hu 6bL1 OTPE30K [a, b] neficTBUTENbHBIX YHUCE], €CJHU OYTH BCE JIEMEHTbI [IPOK3-
BOJIBHOH MOCJIE/I0BATEIBHOCTH JI€HCTBUTEIBLHBIX YHCEJ JIE2KAT BHE ITONO OTPE3Ka, TO U BCE
MpeIeIbHBIE TOUYKH TOH MOCJIEI0BATEILHOCTH TAKKe JIEYKAT BHE ITOTO OTPE3KA.

KakoBa 6b1 Hu Gbliia OCJIE10BATENBHOCTD JIEACTBUTEJbHBIX YHUCeJ U OTPe30K |a, b] neiicTBu-
TEJIbHBIX YMCEJI, eCJidi OECKOHEYHO MHOI'O 3JIEMEHTOB 3TOH I10C/Ie10BaATE/IbHOCTH COAEPXKUTCA
B JIAHHOM OTPE3Ke, TO XOTsI ObI OHA MPeIeIbHas TOYKA JAHHONW MOCJIeI0BATEILHOCTH TaKKe
COZIEPKUTCS B 9TOM OTPE3KeE.

Eciu mekoropoe feficTBUTEIbHOE YHUCI0 BCTPEIaeTCsd OECKOHEYHO 9aCcTO B IPOU3BOJIBLHOMN IO~
CJI€JOBATEJILHOCTHU ,ZLeI'/’ICTBI/ITeJIbHBIX qucey, TO JaHHOE€ YUCJIO ABJIACTCA Hpe,ZLeJIBHOf/'I TOYKOMI
3TOH TOCJIeIOBATEIHLHOCTH.

1.2 BeimosaauMbIe 1 00HIE3HAYUMbBIE (POPMYJIBI

Yupaxxuenue 1.9. BoisicHure, Kakue 3 MpUBEIEHHBIX HIKE (DOPMYJT IBJISIIOTCST BHITTOJTHUMBIMU,
KaKWe SBJISIIOTCS HEBBIMOJHUMBIMY, & KAKNE — OOIIE3HAYNMBIMU.

1.
2.

- W

10.
11.
12.
13.
14.
15.
16.

© »®» N o o

Jz P(z) — Vz P(x);
=(3z P(z) — Vz P(z));
3z Yy (Q(x, 2)&—Q(x,y));

)

) — Va R(z)) — Va (P(z)&R(x));
vz (P(2)&R(z)) — (Vz P(z) & Yz R(z));
) (P(x)&R(x));
)&R(z)) — (3z P(z) & 3z R(x));
(3z P(z) & 3= R(z)) — Ja (P(2)&R(x));
(z,y) = Jy Vo Qz,y);

(z,y) — Vo Iy Qz,y);

) — =R(z)) — -3z P(z) & vV R(z));
Vo Jy Vz (R(x,y) — R(y,=2));

— R(y,2));

3z Vy 3z (R(y.2) — R(z,2)) — (R(z,z) — R(y,x)));

Vo Jy P(x,y) & Vo Vy (P(z,y) — P(y,x))&Vz Vy Vz (P(z,y) — (P(y,z) — P(z,2))).

_  —

Jx Yy 3z (R(z,y
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Yupaxuenue 1.10. [lokaxure, 9To dopmyiia
vy (P(x,y) = (=P(y,x) = ((P(z,z) = P(y,y)) & (P(y,y)to P(z,x)))))
HWCTUHHA B JI000H MHTEpIIpeTanun, 006,1acTh KOTOPO# COmepKuT He 060jiee TPexX 3JEMEHTOB.

VYonpaxuernue 1.11. CymiecrByer jin Heobe3nadumMas (POPMya, siBISIONASCS UCTHHHON B JTIO-
60if uHTEpIpeTanyu, 06J1aACTh KOTOPOM COIEPXKUT HE MEHEE TPEeX JIEMEHTOB?

VYopaxueaue 1.12. 3amumure HeOONE3HAYUMYIO (DOPMYITY, ABJSIONIYIOCS UCTUHHON B OO0
UHTEpIperanyu, 00J1acTh KOTOPOH COMEPKUT

1. me 6ojiee OMHOTO /TEMEHTA,
2. He OoJIee IBYX IJIEMEHTOB,

3. He DoJiee m JIEMEHTOB, TIe 1 — HEKOTOpPOe 3aJJaHHOE HATYPAJIbHOE UUCIIO.

Yopaxkuernue 1.13. CyiecrByer Jjid TaKOe MPEJJIOKEHUE , JTOIMIECKUM CJIEICTBHEM KOTOPOro
1. aBnsierca Jaodas 3aMKHyTas popmysia’
2. He ABJIAETCS HU OJTHA 3aMKHyTas gopmysia?

3. SBJIIETCS TOJHKO KOHEYHOE YHCJIO 3AMKHYTHIX (hOpMyT?

Yupaxkueaue 1.14. Kaxne GopMmyssr SBISIOTCS JTOTHIECKAME CIEICTBUSMA
1. obme3naunmoit bopmymst ©?

2. mporuBopeduBoi (opmyibl p?

VYupaxueaue 1.15. IlycTs u3BecTHO, 9TO BBHIIOJHUMBIE 3AMKHYTbIE (DOPMYJIBL Y U ) HE UMEIOT
HU OfiHO#M 0btmeit momenu. Kakue 3 npuBeeHHbIX HUXKE yTBEPXKIECHUI BCEr1a BEPHBI U MIOYEMY !

1. CymecrByer (opmysia X, JOrHIECKUM CJIEICTBUEM KOTOPOIl ABJISIOTCA 00€ (DOPMYJIb (0 1 ;5

2. CymectByer bopmysa X, KOTOpasi ABJISIETCS JIOTUIECKUM CJIEICTBHEM 00enx hOopMysT ¢ U ;

w

. POpMyTIBI T W T TaK¥Ke He MMeIOT HU OJIHOW 0DIIeil MOIe;

e

. Hu onna u3 dopmyn ¢, 1 ne apiasercs obrie3navInMoii.

VYupaxuenne 1.16. Ilycts 'y u 'y — 1Ba pa3anvHbIX HEMPOTHBOPEYNBBIX MHOXKECTBA, 3a-
MKHYTBIX opmys. Kakue u3 IpuBeIeHHBIX HUXKE YTBEPXKJEHHII clupaBeniuBbl! BbiOop orBera
000CHOBATH.

1. O6bemunenne I'y U 'y n mepecewenne I'y N I’y Beerma sIBASIOTCS HEMTPOTUBOPEUNBHIMHA MHO-
YKECTBAMU.



8 I'mapa 1. YIIPA>KHEHU S

2. O6benunenue I'y U 'y Bcerna siBisiercs HENPOTHBOPEYUBBIM MHOXKECTBOM, IIOTOMY dYTO.. .
Onmrako mepeceuenne 'y N 'y MOXKET OKa3aThCs MPOTHBOPEUNBHLIM MHOMKECTBOM.

3. Ilepecedenne I'y NIy Bcerna sBisieTcs HEMPOTUBOPEYUBBIM MHOXKECTBOM, OTHAKO, OObeIrHe-
unue 'y U Ty MoxkeT OKa3arbCs MPOTUBOPEIUBHIM MHOYKECTBOM.

4. CymecTByIOT NMpuMephl TAKUX HEMPOTUBOPEYUBHIX MHOXKeCTB 11 m I's, Korma obbenunenve
I'y U’y u mepeceyenne ') N I'y 0Ka3bIBalOTCA TPOTHBOPEYUBBIME MHOXKECTBAMH.

Yopaxuenune 1.17. Ilycrs 'y u I's — Hekoropbie muOKecTBa npeioxenuit. O6o3nadum A,
i = 1,2, MHOXXECTBO BCEX 3aMKHYTBHIX (DOPMYJ, SIBJISIONIAXCS JIOTUYECKUMHU CJIEICTBUSMHU MHO-
xecTBa mpeyoxkennii ;. Kakum moxker ObITH MHOXKECTBO JIOTUYECKUX CJIEICTBU COBOKYITHOCTH
TIpeIJIO?KEeHN I

1. Iy nTy?

2. Ty UTy?

Yupaxxuenue 1.18. Bsemem Ha MHOXKECTBAX 3aMKHYTHIX (DOPMYJI OTHOINIEHUE = CJIEAYIONIAM
obpazom: orromenne [';1 < I's mumeer MecTo it ABYX MHOXKECTB 3aMKHYTHIX (popmyn I', 'y Torma
¥ TOJIBKO TOTZA, KOraa jiobas dopmysa ¢, ¢ € ['1, aBisgercd JIoru4ecKuM CJIeICTBUEM MHOXKECTBA
dopmyn I'y. Kakumy u3 nepevdnc/ieHHbIX CBOHCTB

1. pedekcuBHOCTS,
2. TPAH3UTHBHOCTD,
3. CHMMETPHUYHOCTD,

4. TOTAJIBLHOCTB: JJIst JIFOOBIX MHOXKECTB 3aMKHYTbhIX (opmyn I'y,I's BepHO XOTst ObI OHHO H3
coorromrennit I'y X 'y mwm 'y <X T'q,

5. U-monoronnocts: [y X T A T XTY =T, ulf <T,UTlY,
6. N-monoronnocrs: I} < T4 A T <TY =T NTY <TLNTY,

obnagaer OTHOMEHue <7

1.3 Tabauunublii BLIBO,

Yupaxkxuenwue 1.19. [lokaxkure 00ME3HATNMOCTD TPUBEIEHHBIX HUXKE (POPMYJI, IOCTPOUB YCIIEIII-
HBIA TAOJTUIHBIA BBIBOJ, /I COOTBETCTBYIOIINX CEMAHTUIECKAX TAOJINII.

1. Yo P(z) — Yy P(y)
2. ~32P(z) — Ya—P(z);
3. Va—P(z) — =3P (z);
4. Yz (P(2)&R(z)) — (Vo P(z) & Yz R(z));
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. ( z P(z) & Vo R(z)) — Vz (P(2)&R(z));
R(z)) — (3= P(z) v 3z R(z));
V 3z R(z)) — Jz (P(z) V R(z));
- ( x R(y)) — Vz (P(z) V R(y)
Va (P R(y)) — (Vz P(z) vV R(y)

10. 3y Yz Q(z,y) — Yz Iy Q(z,y);
11. Va((Gz~P(z) — JaR(z)) — Jy(P(z) vV R(y))):;

x (P(z

x )

5 (
6 (
7. 3z P(z
8 P( );
9 (z );

)
)V
)
)V
)V ;
(

12. Vz (P(z) — 3y R(z, f(y))) — (Fz —~P(x) V VzIzR(z,z2));

13. Vz Jy Vz (R(x,y) — R(y,2));

14. 3z Yy 3z (R(z,y) — R(y,z2));

15. Jz (R(z) & Jz (P(x) — —R(z)) — —Vz P(x));

16. 3z ((Vy P(x,y) V 3z R(z)) — (Fz P(z,z) V R(z)));

17. 3z (Vax P(z) — —(R(z) & 3= (P(z) — —R(x))));

18. dz (Jy -P(z,y) — Va R(z)) — Va (R(z) V Jz P(z, f(x)));

19. Vz3Ju (Fovy ((E(u,y) — H(y,v)) & Jwvz (H(w,y) — —H(z,v))) — Jy ~E(z,y));
20. Vo (VyFovu ((A(u,v) — B(y,u)) & (-3w A(w,u) — Yw A(w,v))) — Ty B(x,y)).

Vupaxxnenane 1.20. JIokaxkuTe, 9TO B TOM CJydae, ecin mjsa tabmunst T = { ¢ | ) cymecTsyer
YCIIEIITHBIH BBIBOJ, TO (POPMYJIa (0 HEBLIIOIHIMA.

VYnpaxkxuenue 1.21. Ilycrs I' C CForm u ¢ € C'Form. Jlokazkure, 4TO CyIIeCTBOBAHUE YCIIEIl-
HOro Tabsmunoro BeiBoga Jis tabmuupt T = ( I' | ¢ ) cBugeresscreyer o Tom, u4ro dhopmyna ¢
ABJISIETCS JIOTHIECKUM MHO2KecTBa popmys T

Vupaxknenne 1.22. JIokaxkuTe, 9TO HEBBIIOJHUMOCTb TAOMUIBL { ©1,...,¢0n | Y1, ., Ym )
paHocuiabHa 001e3HaunMocT GbopMyabl (p1& ... &p,) — (W1 V-V iby,).

Yupaxkxuenue 1.23. lokaxkure, NCMOIb3ysT UCIUCIEHUE CEMAHTUIECKUX TAOINI, ITO (POPMYIIa
3z L(z,/lawa) JOru9ecKu Cjeayer U3 COBOKYIHOCTHU MPEIJIOKEHU

L(Jawa, Cawa),

L(Cawa, nuso),

L(ITawa, nueo),

Vo (Jy (L(Hawa, y)&L(x,y)) — L(Hawa,x)).

VYupaxxueaue 1.24. Borsicuure, npumMenss TabJn9HbIA BbIBOJ, KAKWe U3 IIPUBEICHHBIX HIKE
GbOPMYIT ABJSIOTCS BBIMTOJTHUMBIMHI, KAKWUE SBJISIOTCS HEBBITTOJIHUMBIME, & KAKUE — OOIIE3HAUNMbI-
MH.
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1. =(3z P(z) — Vz P(x));
3z Yy (Q(x, 2)&—Q(x,y));
x (P(z) & Jx =P(x));
Vo (P(z) & Vo —P(x));
& Jz R(z)) — Jz (P(2)&R(2));
x) & Vz R(x)) — Va (P(z)&R(z)).

(3x
(Vx

X

@P‘PP’N

P(z)
P(z)
Vupaxnaenne 1.25. Ilycth u3BectHO, uTo cemanTnaeckaa Tabmmmna ( I | () ) umeer tabnuanbrii
BBIBO/I, OJTHA W3 BETBel KOTOPOro 3aKaHIMBAETCs TAaKoil ceManThdeckoil tabmnueit T = ( IV | A’ ),

yro IV N A’ = () ¥ npy 3TOM HE OZHO IPABUIO TaOJUYIHOrO BBIBOJA HE IPHMEHHMO K Tabmuue T
Kakwe u3 mpuBeieHHBIX HEUXKE yTBEPXKICHUIT HABEPHIKA CIPABE/JIUBBL U TOYEMY 7

1. MuoxecrBo dpopmyn I He nmeer momenu;
2. MuoxkecrBo ¢popmyn I' umeer Mozmenib ¢ GECKOHETHON IpeaIMeTHOH 00/1aCThIO;
3. B muoxectse dpopmyst I' 0bsg3aresbuo ects xoTst 661 0HA OOe3nadnMas (HPopMyIia;

4. B muoxkectBe dpopmyn I obs3aTebHO €CcTh XOTs: ObI 0/iHa IpPOTUBOpednBas (HpopmyJia.

VYupaxknenue 1.26. Ilycrs ussectHo, uto cemanTndeckas rabauna T = (' | A ) umeer ycrer-
HBII TabaWMaHbIH BbIBOA. Kakue W3 NpUBEJIEHHBIX HUXKE YTBEPKICHWH TP 3TOM YCJIOBHH OyIyT
BCEr/Ia CIPABEIABLI ¥ IOYEMY ?

1. Xors 6b1 onHa popMyia U3 MHOXKECTBa (popMya A sBiisercs 0OIIEe3HAYNMOI;
Xots Obl ozHa (POpMYIIa U3 MHOXKECTBA (POPMYa A SBJIS€TCS BBLIIOJIHUMOIA;
Xots Ob1 ozHa PopMyIIa U3 MHOXKECTBA (POpMya A sBJisieTcs NPOTHBOPEYUBOIA;

MmuoxkecrBo popmyn I' umeer momenb;

BT o

MmuoxkectBo opmyn I' He mmeer Momesn.

VYupaxkaenne 1.27. I3pectro, uto cemanTndeckas Tabmania T = ( ¢ | ¢ ) nersimomunma. Kakne
73 TMPUBEIEHHBIX HUXKE YTBEPXKICHUN BCETIa BEPHBI JJIsl JIIOOBIX 3aMKHYTHIX (hOPMYJT @ u )7

1. @opmysna  ABISETCS JIOTUIECKUM CJIeICTBUEM (hOPMYIIBI 1;
2. @opwmyna Y ABASETCS JIOTUYECKUM CJIeICTBHEM (DOPMYIIBI ]
3. He cymecTByer ycnemHoro TabJIMmaHOrO BBIBOIA M3 CEMAHTUYECKOH Tabumbr 1

4. ®opmyna ¢ — 1 ABAAETCA TPOTUBOPEINBOI.

T T
VYupaxuenne 1.28. Kakune u3 nepedncieHHbIX HUXKE TPABUI TaOJIUIHOTO BBHIBOIA T Qf TO
1

SIBJIAIOTCS KOPPEKTHBIMU?
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LD o= A,

(T, -, ¥ | &)

o (T, Vo () | A)
(T, (@) [A) 7

3 (T, Ta | Aq, Ag)

(T A), (T2 | Ag)

4 (', Iy [A)

(DAY (T2 [A)”

5 (AL [A1, Ag)

(TTA), (TTAz)

(T4, F2|A1, Ay )
(T1 1AL, @), (L2, ®[As)

1.4 IloaHoTa TabBJMYHOIO BBHIBOJIA

VYupaxuenue 1.29. Vcnonb3ys ucancienne CEMAHTAIECKAX TAOJUI M CTPATETHIO TOCTPOCHUS
TabJIMYIHOIO BBIBOJIA, OLMUCAHHYIO B JIOKA3ATEIbCTBE TEOPEMbI [TOJHOTBI, IIPOBEPHTE BBIIIOJHUMOCTD
MPUBEIEHHBIX HUKE CEMAHTUYECKUX TaOJIAIIL.

= (V& P(e,z,x), VaVyvz (P(z,y,2) — P(f(x),y,f(2))) | P(f(c); ¢, f(c)) );

(Vo P(c,x,x), VaVyvz (P(z,y,2) — P(f(2),y,f(2))) | 3z P(f(¢c). 2 [(£(c))) );

3. Ty = (VaVy¥z (P(z,y) & P(y,2) — P(,2)), Vo ~(P(z,) | VaVy (P(z,y) — —P(y,z)) );
= (3 (P(2) & R(z)), Yo (P(y) = Qy)) | 32 (Q(z) vV R(2)))-

Yupaxuenue 1.30. Kakwne u3 npuBeIeHHBIX HUXKE MHOXKECTB (DOPMYJI ABJISIOTCS HEITPOTUBOPE-
quBbiMu? Vcnonb3yiiTe jisi TPOBEPKY HEMPOTUBOPEYUBOCTY UCUUCTCHUE CEMAHTHIECKUX TaOIIUI,

1. Ty ={ Ve —=R(z,z), 3z P(z), YaIy R(z,y), Yz (P(z) — R(y,z)) };
2. I'y ={ Vx —R(z,z), VyIz R(y,z), YaVyVz (R(z,y)&R(y,z) — R(z,z)) }.

VYupaxknernne 1.31. Ilycrs ¢(x) — dbopmysa JOTHKY NMPEINKATOB, HE COMEPIKAIAST KOHCTAHTHI
c. Hokaxwure, ato dopmyna YV p(x) asiagerca oOUIE3HAYNMON TOIIA U TOJBKO TOrIA, KOraa 00-
mesnaunma dpopmyna ¢(c). Ocraercs Jiu 9TO yTBEpPXKIEHUE CIPABEIJIUBBIM U B TOM CJIy4ae, KOraa
KOHCTaHTa ¢ couepxkurcsa B hopmyie o(z)?

VYupaxueame 1.32. U3sBecrtHo, 9TO HEKOTOpAas MOIEND [Jisi (POPMYJIBI (0 HE SBISETCS MOJe-
nbio g popmysel . Kakue m3 mpuBeIEeHHBIX HHUXKE YTBEPIKIEHHI BCErJa BEPHBI I JIOOBIX
3aMKHYTHIX (opmys ¢ n 7

1. He cymiecrByeT ycmernHoro TabandHoro BeiBoga u3 rabauust 77 = (1) | ¢ );
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2. He cyuecrsyer ycuemnoro rabuuasoro sbioga u3 rabiuubt T = ( ¢ | 1 );
3. Qopwmyna ¢ ABISETCs JOTUIECKUM CJieICTBIEM (DOPMYIIbL 1]

4. ®opmyna V) ABIAETCH JIOTUIECKUM CJIeACTBHEM (DOPMYJIBL .

VYupaxknenune 1.33. IU3BecTHO, 4TO st ceMaHTH4ecKoi Tabmuiel T = ( ¢ | ¢ ) Henb3s mo-
CTPOUTH HU OJHOTO YCIEITHOTO TabJNYHOTO BhIBOIA. KaKue U3 MPUBEIEHHBIX HUKE YTBEPKICHUM
BCErJa BEPHBI /IS JIIOOBIX 3aMKHYTHIX (DOpMYyT @ u Y7

1. Tabmuma T = ( ¢ | ¢ ) He ABJIsAETCS BBIIOJIHUMOIT;

2. s rabmuier T7 = (1) | ¢ ) TakKe He CYIIECTBYET HI OJHOTO YCIEITHOrO TabInIHOrO BHIBOJA;

w

. @opMmysa @ He SBJISETC JIOTHIECKUM CJIeACTBHEM (DOPMYJIBI Y]

~

. @opmyna ¥ He ABJISETCH JOTUIECKUM CJIEICTBUEM (DOPMYJIBI (]

VYupaxuenne 1.34. Bribepure u 000CHYy#iTe TPABUIbHBIE BAPUAHTHI IIPOIOIKEHHUST CIIETYIONIEr0
yrBepxKaenus. «PopMysia ¢ JIOPTMKA MPEIUKATOB MEPBOrO MOPS/IKA BHIIOJHUMA TOLIA W TOJBKO
TOr/IA, KOIJIA...»

1. B s06oM nepeBe TabaMIHOTO BBIBOAA 1is uexomuoi tabmuupt T = ({¢}, ) xaxnas Bersb
3aBEPINAETCS 3aKPHITON TAOIHIIEH;

2. B mo6oM aepese TabauMaHOTO BRIBOAA Myt uexomuoil Tabmmuer T = ({¢}, 0) xora 661 oqma
BETBb 3aBePINAETCs 3aKPBITOI TabIHIIei;

3. Xors 6bI B OMHOM J€PEBE TAOJMIHOTO BBIBOAA 1T mexomuoit Tabmunpt T = ({¢}, 0) kaxmas
BETBDb 3aBEPINAETCA 3aKPBITOH TabIHTIeH;

4. Xors 6bI B OIHOM JIepeBe TAGIMIHOTO BBIBOJA It mexoauoi Tabmumer T = ({¢}, §) xors Ger
OJTHA BETBb 3aBEPINAETCS 3aKPBITON TAOIUIIEH.

Yupaxuenue 1.35. Ilycts uzBecTHO, 9TO MHOXKECTBO 3aMKHYTBIX (opmyna ' He uMmeeT Moaenn.
Kakne n3 mpuBeIeHHBIX HUYKE YTBEPIKICHUN CIPABEIJIUBLI U TIOUYEMY 7

1. CymecTByeT ycnemnbrii Tabamanbiii BeBOA, st uexoauoit Tabmmmer T = (T, 0);

2. CymiecTByeT yCremubiii TabJIuaHbIH BRIBO, 11t nexomuoil Tabmumpt T = (), T');

w

. He cymecrByer ycmernnoro TabanaHoro BIBoAa AJist uexoauoit rabmmumst T = (T, ();

0
. He cymiecrByer ycmernnoro TabanaHoro BIBoOAA AJist uexoauoit tabmmust T = (B, T')

I

Yupaxkuenue 1.36. IlycTh m3BecTHO, UTO MHOXKECTBO TpeJIOKeHWi [ HEe MMeeT HU OFHOIM
MOJIEJN, TIPEIMETHONH 00JIaCThI0 KOTOPOi SABISIOTCA CTPOKM KOHEYHOHN [JIMHBI, cocTosdmmue w3 0 u
1. Moxker i1 B 9TOM CJIydae MHOXKECTBO Mpeioxkennii [ ObITh HEIIPOTUBOPEIUBHIM !

Yupaxkuenue 1.37. JlokaxkuTe, 9TO MHOMKECTBO TIPEIJIOXKEHUH ' HEMPOTMBOPEYWBO TOT/IA, W
TOJILKO TOIJIA, KOIJIa HEIPOTUBOPEYUBO KazKI0e KOHeIHOe nmoamuoxkecTso IV, IV C T.
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Yupaxuenue 1.38. Ilycrts I' — HEKOTOpOE MHOKECTBO 3aMKHYTBIX (POPMYJI JIOTHKH IIPEIAKA-
ToB. Bepuo s, uro I' aBisieTcss HEMPOTUBOPEYUBBIM MHOYKECTBOM TOTJA M TOJIHKO TOTJIA BCAKAS
JU3BIOHKIUS BUAA —1 V —1 V -+ V 2oy, TIe 91,02, ..., 0, — dopmyast u3 [’ He gBisercs
O0IIe3HATUMOM !

VYupaxkueunne 1.39. Ilycts u3pectHo, 9To I' — 3T0 HEKOTOPOE HEILYCTOE MHOKECTBO JIOTHIECKIX
caeacTBuil 3aMKHYTOH dopmysibl ¢. IlycTs Takke m3BecTHO, uro MHOXKeCcTBO hopmyn I e mme-
€T HM OJHON MOJEeTN C KOHEYHOH UM CIeTHO-OeCKOHEdHOH obsacTbio mHTepnperannn. Kakne u3
MPUBEIEHHBIX HUXKE YTBEPIKIEHUIT HEBEPHBI U MOYEMY !

1. ®opwmysa ¢ He WMeeT HU OJHOW MOJESN € KOHEUHOH WJIM CYeTHO-OECKOHEYTHOH 00acTbhIo
WHTEPIIPETAIUN.

2. @opwmyna ¢ HE UMEeT BOODIE HU OTHON MOIEIIH.

3. Jlobas dpopmysia 1) ABISETCS JIOTHIECKUM CIeACTBHIE (POPMYJIBI .

VYupaxkuenue 1.40. lokaxkure, 4To B TOM Cilydae, Korjua cemanTuydeckas Tabimuna T = (T | A)
cocTouT n3 6€CKBAHTOPHBIX (POpMy, J1t000#1 TabJIMIHbIN BBIBOM /it 1 SBJieTca KOHEIHBbIM. By-
JIET JIU 9TO YTBEPKIEHWME BEPHBIM U B TOM CJIydae, KOraa Bce opMysbl Tabaubl 1T’ COMEPKUT B
COBOKYITHOCTH He 00Jiee OTHOrO KBaHTOPA?

1.5 PaBHOCuJbHBIE (DOPMYJIBI 1 HOPMAaJbHBIE (DOPMBI

Yupaxxuenue 1.41. Ipe HopMysasl ¢ u 1 HA3BIBAIOTCA PAEHOEHINMOAHUMbBLMU, €CTH JIJIS JIFO-
6oit maTepnperanyuu [ (opmysa ¢ BBIMTOJIHWMA B WHTEpHpeTaruu I B TOM U TOJIHKO TOUM CIIydae,
korga dopmyna 1 BeimoanuMa B I. Jlokaxkure 3aMKHYTBhIE (DOPMYJIBI U 1) SIBIAIOTCS PABHOBBI-
MMOJIHUMBIMHU TOTJIA ¥ TOJBKO TOIA, KOrJA OHU PABHOCHIbHBL. QCTaeHeTCs JIM 9TO yTBEPKICHUE
CIPABEJJIMBBIM U Ui IPOU3BOJIBHBIX (POPMYII?

Yunpaxkueaue 1.42. Kakoro MHokecTBO HOPMY, pAaBHOCUILHBIX 00Ie3HaunMoil opmyse p?

Yupaxuenue 1.43. Vcnonas3yst mpaBuia paBHOCUJIBHBIX TpeodbpasoBanuii hbopMysi, TPUBECTH
caemymomue (GOpMysbl K TPEIBAPEHHON HOPMAIBHOU (hopMe.

JaVy P(z,y) & VaIy P(y, x);

Ve (Jy Ply,z) — 3y P(z,y)) — Qz)) — Jz Qz);
“Vy(3zP(z,y) = Yu(R(y,u) = ~Vz(P(z,u) V = R(z,9))));
Jx3y(P(z,y) — R(x)) — Va(-JyP(z,y)V R(z));

Javy (P(x, ) (-Ply,a) - (Pa,)
Jr(VeP(z,xz) V Jz—-R(z)) — Jz(R(x)

Ynpaxkueaue 1.44. Tlpennoxnre aaropuT™, KOTODPBIH [ J000# 3aMKHYTOH (GOPMYIbI @
crpont paBHocuibHYI0 ITH® 3a Bpemst O(N), e N — mumHa GOPMYIIBL ©.
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Yupaxueuune 1.45. Ilpuseaute mpumep 3amxuyTOM dopmysbr, gobas IIHD koropoit mmeer
KBAQHTOPHYIO MPUCTABKY, COCTOSIIYIO M3 YePEAYIONINXCS KBAHTOPOB BCEOOIIHOCTH ¥ CYIIECTBOBA~
Hus. JIoKaxkuTe, 9TO HUKAKWE PABHOCUIHHBIE TTPEOOpa30BaHus GOPMY/ HE MOTYT YCTPAHUTH ITO
YepeIOBAHNE.

Yopaxkueaue 1.46. CymiecrByoT ju Takue (DOPMyJibl, PEIBAPEHHbIE HOPMAaJbHbIE (DOPMbI
KOTOPBIX UMEIOT Pa3Hble KBAHTOPHBIE MPUCTABKN! KakuM yCIOBUSM OJIZKHA, YIOBIETBOPSTH 3a-
MKHyTas Gopmya, aag Toro 9robsl jobasa ee [TH® umesna ogay u Ty ke (C TOYHOCTBHIO JO Hepe-
UMEHOBAHUs [IEPEMEHHBIX) KBAHTOPHYIO MIPUCTABKY.

VYupaxxuenme 1.47. UssecrHo, uro 3amrnyras ¢opmyna ¢ pasHocuibaa dopmyre . Kakne
U3 [PUBEJICHHBIX HUXKE YTBEPXK/ICHUI BEPHBL U 1109eMYy !
1. Bcaxoe soruueckoe ciegcrsue hOPMYJIbl © ABISLETCHA JOIMYECKUM CJIeACTBUEM (DOPMYJIbL 1.
2. Bcakasa mozens DOpMyIIbl @ ABIISETCH MOAENIBbI0 (DOPMYJIbL 1.
3. Qopmysibl U P UMEIOT OAMHAKOBYIO IIPEIBAPEHHYIO HOPMAJIBbHYIO (hOpMYy.

4. ®opmyna @ obme3HAYMMA TOI/IA U TOJIbKO TOr/Ia, Korjaa obmesnadnma (opmymna .

Yupaxkuenue 1.48. Vcnonb3ysd MpaBUIO CKOJEMU3AINN, TIOCTPONTE CKOJEMOBCKHUE CTAHIAPT-
HbIe (DOPMBI JIs CIEAYIONUX (HDOPMYJI.

VaIyVzIuR(z,y, 2, u);

=Va(JyR(z,y) = VzP(z,2));

—Vy(FzP(x,y) = Yu(R(y,u) = —Vz(P(z,u) V
JrIy(P(z,y) — R(x)) = Vo(-IyP(z,y)V
davy (P(z,y) — (-P(y,z) = (P(z,z) =
Jr (Ve Pz, :C) V Jz-R(z)) — Jx(R(x) —

—R(z,9)));

( ));

P( 9))));
yP(f(2),y))-

Yupaxuenue 1.49. Ilycts mw3BectHo, uro dbopmyna g asiasgercas CCO mas dopmyrn ¢ u s.
Bepuo s, 4T0O B 3TOM Ciiy4ae (POPMYJIbI 1)1 U 1o COBEPIIEHHO OJUHAKOBLI!

Yunpaxkueaue 1.50. Ilycrs n3BectHo, uTo opmyna ¢ mpeacrapaena B [TH®, a dbopmyaa ¢
apnsiercss CC®@, coorBercrByIoreit popmyie . Kakue n3 npuBeaeHHBIX HUKE YTBEPKICHIIT BEPHbBI
n novyemy?

1. Ecau ¢dopmyita 1) HEBBITOIHIMA, TO U (GOPMYJIA ( TAKIKE HEBBITOJHUMA, TIOTOMY UTO....

2. Eciu dopwmyiia ) BeIIOIHEMA, TO U (GOPMYJIa (0 TAKIKE BBIMOJHUMA, TOTOMY UTO....

3. Ecau dhopmyna ¢ obmesnaunma, 7o u hopMysIa 1 Takke 00IMe3HAINMA, TIOTOMY 9TO....

4. Eciu dopmyna ¢ obiesnadnma, To u GopMmysa @ TakKe OOIME3HATNMA, TTOTOMY UTO....
VYupaxuenne 1.51. Ilycrs m3sectHo, uro dopmyna ¢ npencrasiena B [IH®, a dbopmyna ¢

asasiercst CC®, coorBercrByioleit ¢popmysie . Apsgrorcs i GOpMyIIbl ¢ U Y PABHOCUTIBHBIME?
Apnsiercs nu obmesnadumoit popmyna ¢ — 7 Apasiercs s obie3nadumoit popmyna P — 7
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1.6 DpbpaHoBckue mHTEpnperamuun. Teopema DpbpaHa

VYupaxuenne 1.52. Ilpum kakux yciaoBusx 3pOpaHOBCKUH YHHBEPCYM CHTHATYPBI 0 SBJISETCSA
KOHEYHBIM MHOXKECTBOM?

Yupaxuenne 1.53. Bepno nu, 9o Begkas hopmysia ¢ ABasgeTcs 00IMe3HAINMON TOTA U TOTBKO
TOrJIA, KOIJA (0 UCTUHHA BO BCEX 9POPAHOBCKUX WHTEPIPETAIUIX !

Yupaxuenue 1.54. Bepuo sm, 9T0 Becakas ¢GhOpMysia ¢ CUTHATYPBI 0 SBJISETCS BBITOJTHUMON

TOI/IA ¥ TOJIBKO TOTA, KOI/IA (¥ BHITOJTHIMA B HEKOTOPOH 3POPAHOBCKOM HHTEPIIPETAIMHI CUTHATYPbI
‘?

o

VYupaxuenne 1.55. Ilycts ¢ — dopmyna joruku nmpeauKaToB CUTHATYPBI 0, IPEJICTABICHHAS B
CKOJIEMOBCKOI cTangapTHoi (popme. Kakue u3 npuBeeHHBIX HUKE YTBEPKICHUN BEPHBI ¥ TOYEMY !

1. Ecau dbopmyna ¢ BBIIOIHUMA, TO (0 BBIMTOJHAMA XOTS ObI B OIHON 3POPAHOBCKON MHTEPIIPE-
TAIUU CUTHATYPBI O,

2. Ecau dopmysia ¢ BBITOTHIMA XOTsI ObI B OIHOH 9pOPAHOBCKON WHTEPIPETAIINN CUTHATYPHI 0,
T0 (bopMysa ¢ BBHIIOIHUMA.

3. Eciu dopwmyna ¢ BBITONIHEMA B KaXkKI0i 9pOPAHOBCKONW WHTEPIPETAIUN CUTHATYPHI O, TO
dopmynta ¢ obrme3nagInMa.

4. Ecin dopmya ¢ He nmeeT 3pOPaHOBCKUX Moeseil, To (hopMyJia p He MMEeT HUKAKUX MOIe-
JIei.

Yupaxuenue 1.56. Kaxxnas spOpaHoBcKas wHTEPIpeTalusi | CHTHATYPBI MOJHOCTHIO OTIPeIe-
JISTETCS MHOXKECTBOM BCEX TEX OCHOBHBIX ATOMOB CUTHATYPBI 0, KOTOPHIE BBIMOJIHSIOTCS B WHTEP-
nperamuu [. B mocmenyiommx ynpaxkHeHusX OyIeT HCIOJIb30BATHCS TEOPETHKO-MHOXKECTBEHHBIH
CII0CcO0 TpeICTaBIeHUs SPOPAHOBCKUX MHTEPIPETAIN, IPH KOTOPOM 3POPAHOBCKAS WHTEPIIpeTa-
must I OTOXKJIECTBIISIETCS ¢ T€M MHOYKECTBOM OCHOBHBIX ATOMOB, KOTODPbIE B Hell BBIMOJHSIOTCS,
T. €.

I={A: AeB,, I=A}

[Ipeamonoxkum, aTo 3aMKHyTass hOpMyJIa ¢ uMeer 3pbpanoBckue momenu I; u Io. Bepro nm, aro
uarepuperaruu [ Ul u I1 N[5 OyayT Tak:ke SBASTHCA IPOPAHOBCKUMU MOJETIAME JJIsi (DOPMYJIBI

p?

Yupaxuenwue 1.57. I[Ipeamonoxum, aro 3aMKHyTast (POPMYIIA 1) SBISETCS CKOJIEMOBCKON CTaH-
JapTHO# (popmoit n mMmeeT dpOpaHoBckue Moaenan 11 u Io. Bepro an, aro uarepnperanun [, U I, u
I, N I 6yayT TakKe ABIATHCHA IPOPAHOBCKUMU MOIEIAMHA I (POPMYIIbL 17

Vopaxknenne 1.58. Ilpu Kakux ycaoBus obe 3pOpaHOBCKHe mHTepnperanun By u () GymyT
TaKKe SABJISATHCSA SPOPAHOBCKUMU MOJEJISIMU JJisd CUCTEMbI JU3BIOHKTOB S7

VYupaxknenne 1.59. Ilycth n3BectHo, uT0 (21,2, ..., Ly) — OeckBaHTOpHAsS dOpPMYIa, B KO-
TOPOIl HE CONEPYKATCS HU KOHCTAHTHI, HU (DYHKIMOHAIbHBIE CUMBOJILL. JloKaxkuTre, 910
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1. dbopmyna Va1V, ...V, o(z1,22,...,T,) oOlWIE3HAYMMA TOLJA U TOJIBKO TOLJA, KOLJA OHA
HUCTUHHA, B JIIO00H MHTEpPOPETAINN, IPEIMETHAA 00JIACTh KOTOPOH COCTOUT W3 1 3JIEMEHTOB;

2. dopmyna JzqIzs ... Ix, (a1, 29, ..., 2,) 00ME3HAYIMMA TOTIA U TOJBKO TOLA, KOTJA OHA
WCTUHHA B JITOOOI MHTEPIIPETAINd, IPeIMeTHas 001acTh KOTOPOit COCTOUT W3 OFHOTO 3JIeMEH-
Ta.

VYopaxkueaue 1.60. Orbiiure HAUMEHbIIIEE TPOTHBOPEYUBOE MHOXKECTBO OCHOBHBIX [TPUMEPOB
JITST CTIETYFOTITIX CUCTEM JTN3BIOHKTOB (TepeMeHHbIe 0003HAYEHBI 3aTTABHBIMYI OYKBAMU, & KOHCTAH-
Thl U (PYHKIMOHAIHHBIE CUMBOJIBI — MPOIUCHBIMU )

LS = {-P(X) Vv Qf(X),X), P(g(b)), -Q(Y,2) };

2. 5 = {P(X’aaf(X7b)> \ ﬁQ(Y,f(vaDv ﬁP(f(Y),Z7Y>7 Q(va) \ Q(CLZ) }

Yupaxkuenue 1.61. Ilpu momomum nmpaBmia pe30TIONUHN JTOKAYXKUTE MPOTUBOPEIUBOCTD CUCTEM
OCHOBHBIX JN3bIOHKTOB

1.5 ={-R,-Q, -PV R, PV QV R}

2.8 ={PVQ ~-PVR ~PVQ, -R}

1.7 3Bamaua yaundukammm

VYupaxkHenune 1.62. Jlokaxkure, uTo moactanoBka 0 = {x1/ty, xa/ta,. ..,y /t,} ABIAETCS TIE-
PENMEHOBAaHWEM TOTJA W TOJIBKO TOTNA, Koraa {t1,te,...,tn} = {T1,%2,...,Tpn}.

Yupaxueuue 1.63. Borancanre KOMIO3UIHWIO TOACTAHOBOK 6105, Toe
{z/f(2),y/9(x,2),u/v,v/f(c)}, 02 ={z/f(y),y/c,2/g9(y,v),v/u};
{z/y}, 02 = {y/z} {z/z}{=/y}.

1. 64

2. 601

Yupaxkxuenue 1.64.

1. ,Z[OKa}KI/ITe, YTO onepanusa KOMIIO3UIIUN ITOJCTAHOBOK O6JI&,H&€T CBOMCTBOM aCCOIMATUBHOCTH,
T. €. 01(9203) = (9192)93.

2. Hoxaxkute, 94TO Jjisi 1I000# mOmCTAaHOBKY 6 BepHBI paBeHcTBa 0 = fe = £6.

3. IoacranoBka 0 naspiBaercs 06pamMumot, €CIU CyIIECTBYeT TaKasi IMOJCTAHOBKA 1), JJisi KO-
TOPOI CIIPaBeIIMBO PaBeHCTBO On = &. JlokaskuTe, UTO MOACTAHOBKA # obpatmma Torma u
TOJILKO TOTJA, KOTmIa 6 — mmepernMeHOBaHue.
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Yupaxuenue 1.65. Iloiacranoska 6 HasbiBaeTcs udemnomeHmHot, €Ciil OHA yJI0BJIETBOPSET pa-
BeHCTBY 00 = 0. Jlokaxkure, 9TO TOJACTAHOBKA {X1,T2,. .., Ty} ABISAETCS WIAEMIIOTEHTHON TOTIA W

n

TONBKO TOrAa, Koraa {x1,Za,...,xn} N |J Vary, = 0. SIBnaerca am kOMIo3umust AByX HWIEMITO-
i=1

TEHTHBIX HOACTAHOBOK HMIEMIOTEHTHOH HOICTaHOBKOM?

Yupaxxkxuenue 1.66. Ompenesnm HA MHOXKECTBE KOHEUHBIX TIOJCTAHOBOK Subst OTHOIIEHUE CPAB-
HeHUs < CJIeLYOMUM 00pa30M: MOACTAHOBKA 1) ABJISAETCA NPUuMepom MoAcTaHoBKY 6 (06o3Hagaercs
n =< 0), ecau CylecTByeT Takas MOACTAHOBKA p, JJisi KOTOPOM BbINOJIHSAETCS PABEHCTBO 1) = Op.
Kakumu u3 mepedncieHHbix HUKE CBOWCTB 00/1aaeT OTHOIIEHUE =:

1. TpaH3UTUBHOCTE: ecan 01 = Oy u Oy < O3, TO 01 < O53;

2. pedaekcuBHOCTD: 6 < 0;

3. aHTHCUMMETPUYHOCTE: ecyu 01 = 0y u 01 < 05, To 01 = Oo;

4. cymecTBoByer Takoi HAMOOJbUIUI 37eMEHT 00z, 9TO 1 = O, 00 15 JIOOOH OJACTAHOBKY 1);

5. CYIIECTBOBYET TAKOW HAMMEHbBINHA 3MEMEHT O, 9TO O,ip <X 1) 71s1 000 TOJICTAHOBKH 7).

VYupaxkuenne 1.67. Haiiru nanbosee oomuit yHRGHUKATOP CIEAYIONINAX ITap ATOMAPHBIX (DOPMYIT
(3arsiaBHbIMEU OyKBaMu OOO3HAYEHBI [IEPEMEHHDBIE, & [POIUCHBIMU — KOHCTAHTHI U (DYHKIMOHAJIb-
HbI€ CHUMBOJIbL):

P(e, X, f(X)), P(c,Y,Y);

P(f(X,Y),2,MZ,Y)), P(f(Y,X),g(Y),V);

P(f(Y),W,9(2)), PU,U,V);

P(f(Y), W, g(2)), pPV,U,V);

R(Z, f(X,b,Z)), R(h(X), f(g(a),Y, Z));

P(X, f(Y),MZ, X)),  P(f(YV), X, h(f(Y), f(2)));

P(a, X, h(g(Z)), P(Z,h(Y),h(Y));

P(AX']J)(2,)(3,)(4)7 P(f C, C),f(Xl,Xl),f(XQ,Xg),f(Xg,Xg))

VYupaxkuaenue 1.68. IIpu kakux ycnosusx HOY(E7, Ey) aBisiercs KOHEUYHbIM MHOXKECTBOM?

Yupaxxueaue 1.69. I[lpu xakux ycaoBusx Kaxkablii yHUMUKATOP ABYX BbipaxKenuit Fp u Fo
SABJIETCs HAanbosIee o0ImM yHUDUKATOPOM !

VYupaxkuenne 1.70. IIycrs 67 u 0o — nge nopcranosku, u upu srom ¢ € HOY(E, Es). Hoka-
xure, uT0 O € HOY(E;, E3) TOra W TOIHKO TOTIA, KOTJA CYIIECTBYET TAKoe TeperMeHOBaHNe
7, IS KOTOPOTO CIIPABEJINBO paBeHCTBO O = O17). Ilpu kakux ycaosusx HOY(Fy, Es) apasaercs
KOHEYHBIM MHOXKECTBOM !

Vupaxnenwne 1.71. Jokaxure, auto HOY(FE;, F3) = () Torma u Tonbko toraa, korna HOY(E1 0, Ean) =
0 nma mobbix mpuMepos E16, E.n normueckux BuIpaskennit By n Ey. IlpuseauTe mpuMep IBYX
HeyHUuMUIUpPyeMbix Bhipaxkeuuit F1 u Ey, nmeromux yauduimupyembre npuMmepbt K160, Fon.



18 I'mapa 1. YIIPA>KHEHU S

Yupaxueuue 1.72. Jlokaxkure, 9TO €C/iu JOrwIecKue BbIpakenns F1 u Fo HeyHu(pUIHPyeMbl
u npu 3tom Varg, N Varg, = (), To n moGeie npumepst E16, Fan MOrWYeckux BhIpaKeHuil £y n
F5 Takxke HEeyHUMUIUDYEMBI.

Yupaxuenue 1.73. Jloxkaxkure, 910 J100as MOJACTAHOBKA, KOTOPYIO BBIYHUC/ISIET AJTOPUTM YHH-
dburaruu Maprennmu-Monranapu, SBAgeTCS UAEMIOTEHTHON (cM. ympakuenue 1.65). Bepuo sn,
qaro 1060 Haubosee obmmii yHudUKaTOp AByX aroMoB Ay u Ao SBISETCS MIEMIIOTEHTHON TMOI-
CTAHOBKOW !

Yupaxuenue 1.74. Tloncranoeka 6 Ha3pIBaeTCS YHUGDUKATOPOM KOHEUHOTO MHOMKECTBA ATOMOB
M ={Ay, As,..., A, }, ecin oHa yaoBseTBOpsieT paBeHCTBY A10 = Asf = - - - = A,,0. Yaudukarop
0 muOkecTBa aromMoB M Ha3piBaeTcs Hambosee OOIMM yHUMDUKATOPOM, €CJIH JIF000H yHUPUKATOD
MHOXKecTBa atoMoB M asnsercsa npumepoMm 6. IlpeamoxkuTe aaropuT™ BBIYUCTIEHAS Hauboee 00-
mero yHupuKaTopa MHOXKECTBa aToMoB M .

Yupaxxuenwue 1.75. Boraunciure nanbosree 001t yaubuKaTOp CIEAYIONIEr0 MHOXKECTBA ATOMOB:
M ={ R(h(X),Y,Z), R(Y,h(Z),h(U)), R(W((U)),h(c),X) }.

Yupaxkuenue 1.76. Ilycrs M = {4y, As, ..., A,} — OPOU3BOIBHOE HEILYCTOE MHOMKECTBO aTO-
moB. Jokaxutre, yro B M cymecrByer Takas napa aromoB A; u A; obajalomas CiemnyomuM
CBOMCTBOM: BCSKAsl MOJICTAHOBKA 0 siBJisieTCsi YHU(DUKATOPOM MHOXKECTBa aroMoB M Torma u ToJjib-
KO TOTJQ, KOTJIa OHa ABJIAETCA yHH(PUKATOPOM HMapLl aTOMOB A; m Aj.

VYupaxueuune 1.77. Ilpennoxunre airopurm BLIYHCTIEHAA HanOoIee 00IMero yunukaTopa IByx
6ecKBAHTOPHBIX (GOPMYJL JIOTUKU UPEAUKATOB ©(Z1, Lo, ..., Ty) U Y(T1, T2, ..., Tp).

1.8 Mertoa pe3oJiolnii B JIOTUKE MPEANKATOB

VYupaxkuaenue 1.78. Ilocrpoiite BCeBO3MOXKHbBIE PE30JIbBEHTHL CJELYOUIMX HADP JU3BIOHKTOB (3a-
TJIABHBIME OyKBaMu 0003HAUEHBI TPEIUKATHBIE CUMBOJIBI U TIEPEMEHHBIE, 8 CTPOYHBIMYU — KOHCTAH-
ThI U (PYHKIMOHAIBHBIE CUMBOJIBI).

L. Dy = -P(f(X1,Y1), Z,h(Z1,Y1)) V R(Z:, V1),
Dy = Q(X2) v P(f(Y2, X2),9(Y2), Va);

2. Dy =P(X1,Y1,h(Y1,X1)) V R(Y1, f(X1)),
Dy = —P(Xy, f(X2), h(X2,Y2)) V —P(Ya,g(Xa), h(Ya, Y2));

3. Dy =-R(X1,h,X;) V -P(X1,Y1,Y1) V R(X3, Xo, X5),
Dy = R(g(X2,Y2), X2,Y2) V R(c, Za, f(Z2, Z2));

4. Dy :_‘Q(X7Y) \ _‘Q(Y7X)7
D, =QU,V) v Q(V,U).

Yupaxuenue 1.79. IlocTtpoiiTe CKIEHKN CIEAYIONNX IU3HIOHKTOB.
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1. =P(f(X)) V R(Z,V) Vv P(X);
2. P(X) vV Q(f(X)) vV P(a) V Q(f(a));
3. 2Q(X, f(X)) vV =Q(Z,2) vV —Q(a,Z).

19

Yupaxkuenue 1.80. IlocTpows pe30JIOTHBHBIN BBIBOJ, T0KA3aTh TPOTUBOPEUYMBOCTD CJIETYIOTIIIX

MHOZKECTB JU3BIOHKTOB.

1. S - {DlaD27D3aD47D5}

2. S = {D1,D2aD33D47D5}

D,
Dy

4. S ={D;1,Ds,D3,D4}

P(X, f(X)),

R(Y,Z)V ~P(Y, f(a)),

—R(c, X),

R(X,Y)VR(Z, f(Z))V~P(Z,Y),
P(X, X).

|
& =
&

[T
1l 9~
feeg
OO
<\/
1<

< J
=
S
=)

<

il

=

Yupaxueune 1.81. lcnomb3ysa MeTon pe3omonuii, 000CHOBATH OOIE3HATNMOCTD CJIEIYIOIIIX

dopmyit.
1. 3z P(z) — —Vz -P(z);

2. 2 Vy R(z,y) — Vy Iz R(x,y);
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Ve (P(z) — 3y R(z, f(y))) — Bz -P(x) V Va3IzR(z,z));

- W

Yz Iy Vz (P(z,y) — P(y,2));
5. 3o ¥y 3z (P(z,y) — P(y,2));

6. JaVy(Vz(P(y,z) — P(x,2)) = (P(z,2) = P(y,2)));
7. 3x3y(P(z,y) — R(x)) = Va(=3yP(z,y) V R(z));
(z,2) = (R(z) = Vo (Ve P(z, )& R(x))));

8. Vx(P
9. Jx((VyP(x,y) V FzR(z)) — (BzP(x,x)V R(x)));
a(

10. Jx(Fy—P(z,y) — VzR(z)) — Va(R(z) V JxP(z, f(x)));

11. Vz(VyTovu((A(u,v) = B(y, u))&(—FJwA(w, u) —» VwA(w,v))) = JyB(x,y));
12. VaIu(FovVy((E(u,y) — H(y,v))&FwvVe(H(w,y) = —H(x,v))) — Jy-E(x,y)).

VYupaxuenune 1.82. J/lokaxkure, 9TO pe30TIOTUBHBIA BHIBO 0OIATAET NEPEKAIOUAMENbHDIM CEOTi-
cmeom, koropoe dopmynupyercs Tak (cm. puc. 1.1).

[Ipeanonoxum, 910 Au3bIOHKTHL D1, Do mmeior pe3onbserty Do, u mu3bioHKTBI Do u Ds
nmeror pesonbeerty D. Torga omwu n3 ausbioHKTOB D;, i € {1,2}, n qu3bioHKT D3 MMeT pe-
3onbBeHTy D{), a au3bloHKTEl D{j n D3_,; uMeror pe3oiabBeHTy D', KOTOpast sIBISETCS BAPUAHTOM
an3bioHKTa D.

Yupaxuenue 1.83. Bseas HeoOXoauMbIe MpeINKATHI, 3aMUIIATE (DOPMYJIBI JIOTUKA TPETUKATOB,
BBbIpaKalOIIHe CJAeYIONe CyK/IeHNA:

«Ecnu B crpane ecrb X0Th Kakue-HUOY/1b I'PAXKJAHE, TO BCE [OJIUTUKU ABJIHAIOTCS I'PAXKIAHAMU ITOM
CTPaHBI».

«A ecim rJe-TO B MUPE U €CTh 9Y€CTHBIE JIIOAW, TO BCE I'PazK/AaHe CTPaHbl — YE€CTHbIE JIIOIW».

Ucnonb3yst MeToT pe30TIONNil, TOKAYKUTE, YTO U3 ITUX YTBEPKIACHUH CIEAYIOT BHIBOJIBI:

1. «Ecan cpeau rpazKJaaH CTPaHbl €CThb 9Y€CTHbIC JIIOAU, TO BCE IIOJIUTUKU — YECTHBIC».

2. «Ecau cpean momnTUKOB HAHAETCsS XOTh OfMH OECIECTHBIN 9€/I0BEK, TO BO BCeM MHUPE DOJIbIIe
He OCTaJIOCh YE€CTHBIX JIIOIE».

Yupaxuenue 1.84. Paccmorpum opuentupoBanubiii rpad [ ¢ MHO)KecTBOM BepItuH a, b, ¢, d, e u
MHOXKecTBOM 1yT (a,b), {(a,e), (b,a), (d,b), {e,c), (e, c), (¢,d). dror rpad MOIHOCTHIO OMPEIETETCS
CJIEIYIOMNAM CITUCKOM aTOMAapHBIX (hOpMyIT:

Y1 = A(b7 6)7
v = Aase),
Y3 = A(bv a)a
Y4 = A(d> b)a
Y5 = A(ea C)?
e = Aled).
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D1 D2 D; D3
Dy Dy
D D’
\ \
| D=D6 |
| D’ — papmant D: \
\ D'=Dn |
o \
Puc. 1.1. [TepekaogaTenbHOE CBOMCTBO PE30TIOTHBHOTO BBIBOIA

Bepinaa v opuerTHpoBaHHOTO rpada CINTAETCS JOCTHKUMON W3 BEPIIUHBI U, €CJIU B 3TOM I'pa-
de cymecrByer opueHTHpOBaHHbIH OyTh (MapuIpyT) W3 BEpIIWHLI u B BepiuuHy v. OTHOIIEHHE
nocrmxnmoctr E3) omncsiBaercs craemyomumi hopMyiaMu:

v = VX E(X,X),
Py = VXVY (AX,Y) - E(X,Y)),
Vs = VXVYVZ (E(X,Y) & E(Y,Z) — E(X,Z2)).

1. ChopmynupyiiTe B TepMUHAX JIOTUYECKOTO CAEJACTBUSA 33/1a9y MPOBEPKHU TOCTUXKUMOCTH B
rpade I' Beprmabt d u3 BepiuHb! . Perure 9Ty 3aa49y mpy TOMOIIMYM METOAA PE30JIIOIHUA.

2. OpueHTHPOBaHHbBIA rpad HA3LIBAETCHA CUALHO CEA3HbIM, €CIIU st JIF0OOH Hapbl €ro BEPIINH
U, U BEPIIUHA ¥ JOCTHAKUMA, 13 Bepinutbl 4. Copmyupyiite B TepMUHAX JIOTUYECKOTO CJIe]I-
CTBUS 33349y MPOBEPKHU CUJIbHON cBszHocTu rpada ['. Pemmre 3Ty 3amady mpu momorin
METO/Ia PE30JIIOINIA.

VYupaxuenue 1.85. ['pad masbiBaercsa d6ydoabHbim, €CITM MHOXKECTBO BCEX €0 BEPLINHbLI MOXK-
HO pa3buTh HA JBA TAKUX KJIACCA, 9TO HUKAKUE JIBE BEPIIUHBI U3 OJHONO U TOIO K€ KJlacca He
COEJTMHEHBI JTyTOil.

1. BBens BcriomMoraresibHbIE TPEIUKATHI, 3AMUIITUTE (DOPMYJITY BHIPAYKAIOILYIO CBONCTBO IBYIO0Ib-
Hoctu rpada.
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2. Hoxaxkure 1Ipu oMoty Merona pe3osonuii, uro rpad I' u3z ynpaxnenus 1.84 me sapigercs
JIBYIOJTBHBIM.

Ynpaxknenue 1.86. I'pad nasbizaerca 3-packpawusaemvim, eCjiy MHOZKECTBO BCEX €I'0 BEPLUUHbI
MOZKHO p336HTb Ha TPpU TaKUX KJlaCCa, YTO HUKaKHe JBE€ BEPIIMUHBI U3 OJHOI'O M TOT'O Ke KJIaCCa He
COCJUHECHBI JyTOM.

1. BBeast BcmomoraresbHbIE TPEAUKATHI, 3anuInuTe (GPOPMYILY BBIPAXKAIOIILYI0 CBOMCTBO 3-pac-
KpaluBaeMocTu rpada.

2. JlokarkuTe TIpU MOMOIIH METO/1a, pe3oJonuii, uro rpad I’ He aBjsercs 3-pacKkparmBaeMbiM.

1.9 IloaHoTa mMeToma pPe30JIIOIMil

Yupaxkxuenue 1.87. Ilycrs 3a7aH0 HEKOTOPOE HEITYCTOE MHOXKECTBO Au3bIOHKTOB Sp. IlycTs S1
— 3TO MHOXKECTBO BCeX (pOPMyII, PE30JIOTHBHO BHIBOANMbBIX U3 MHOXKECTBA IU3BIOHKTOB Sy. Kakue
13 MPUBEJCHHBIX HUYKE YTBEPXK/ICHUI BCErIa CIPABE/JIUBbL U I0YEMY !

1. Eciu KaxKaplil [U3bIOHKT MHOXKECTBA, S BBIIOJHUAM, TO M KaXK bl JU3bIOHKT MHOXKECTBa, S1
BBIIIOJIHUM, IIOTOMY 9TO....

2. Eciam KaxXIbIil IU3BIOHKT MHOXKECTBA S7 BBIMOJHUM, TO MHOXKECTBO TU3BIOHKTOB Sy HMEeT
MOJIeJb, TIOTOMY HUTO....

3. Ecam MHOXeCTBO AU3BIOHKTOB Sy MMEEeT MOMIeIh, TO MHOYKECTBO IN3BIOHKTOB S| MMEET MO-
J€JIb, TOTOMY 4TO....

VYopaxkueaue 1.88. Ocranercst i BEPHON TeopeMa MOJHOTHI PE30JIOTUBHOIO BBIBOJA B TOM
Cydae, eC/Iu TP MOCTPOEHUN BBIBOA HE TOJIH30BATHCS TTPABUIOM CKJIEHKN?

VYupaxuenne 1.89. Ilpeamomoxum, 9T0 B IPABUIO PE3OIONIH OBLITO BHECEHO CIELYIOIIee H3Me-
HEHWE: PE30JbBEHTOH Au3bloHKTOB D1 = D]V L1 u Dy = D4V =Ly 00bABIAETCS BCIKAN T3 HIOHKT
Dy = (D} V D)n, tae n — uexoropsrii yaudukarop (HeobssarensHo Hambosee obmuii) aurep Ly
u Lo. Kakve u3 nmpuBeeHHBIX HUXKE YTBEPKICHUN OyIyT CIPABEIJIUBLI U oYMy

1. Tlocsne Takoro m3aMenenus U TeOpeMa KOPPEKTHOCTH PE3OJIIOTUBHOIO BHIBO/IA U TEOPEMA [IOJI-
HOTBI PE30JIIOTUBHOTO BBIBOJIA YK€ OYIyT HEBEPHBI, TOTOMY UTO...

2. IMocsie Takoro M3MeHeHUsT TEOPEMa KOPPEKTHOCTH PE30JIIOTHBHOTO BBIBO/IA OCTAETCS BEPHOIA,
a TeopeMa IOJHOTHI PE30JIIOTUBHOIO BbIBO/A YK€ OyJeT HEeBEPHA, IOTOMY YTO...

3. Ilocne Takoro m3MeHEHUS TeOpeMa IOJTHOTHI PE30JIOTHBHOTO BBIBOJA OCTAETCHA BEPHOHU, a
TeopeMa KOPPEKTHOCTU PE30TIOTUBHOIO BBIBOAA y2Ke OyIeT HEeBEPHA, MOTOMY UTO...

4. Tlocjyie TakOTO M3MEHEHUS 1 TeopeMa KOPPEKTHOCTU PE3OJIIOTUBHOTO BHIBOJA U TE€OPEMa TTOJI-
HOTBI PE3OJIIOTUBHOTO BBIBOJA OCTAIOTCA BEPHBIMU, TIOTOMY YTO...



1.9. IlosmHOTa METOMA PE30JIIOIHT 23

Vupaxkaerane 1.90. II3BeCTHO, 9TO U3 MHOXKECTBA HEITYCTHIX MU3bIOHKTOB S = {D1, Do, ..., Dy}
MOYKHO TIOCTPOUTH PE3OMIOTHBHLIN BLIBOJ MYCTOTO Mu3bioHKTa (1. Kakume M3 mpuBeIeHHBIX HUKE
YTBEPXKJICHUI BCErIa CIPaBeIIBbI U modeMy?

1. CymectByer ycnemmbiii TabauanbIii BrBox mis ucxopuoit rabmunst T = (B, {D1& D& ... &Dy }),
LOTOMY YTO. ...

2. CymecTByer yCnemnblii TabaumIHbIi BRIBOA, 1151 ncxonuoit rabmuanet T = ({D1&Da& ... & Dy}, 0),
LIOTOMY YTO. ...

3. CymecTByer ycnemnbrii TabauaHbIA BIBOJ, A uexonuoit Tadbmunet T = ((,{D1V Dy V - - -V
Dx}), moromy uro. . ..

4. CymecrByer ycmemsblii TabnmuaHbiil BEIBO, a1 uexomaoi Tabmunet T = ({D1 V Dy V - -+ V
Dy}, 0), noromy uro. ...

VYupaxknenne 1.91. Ilycrb S - 370 HEKOTOPOE MHOKECTBO JU3BIOHKTOB, a [S] - 5TO MHOXKeCTBO
BCEX OCHOBHBIX IIPUMEPOB JU3IBIOHKTOB U3 MHOXKecTBa S. Kakue n3 npuBeeHHbIX HUKE yTBEPK 1€~
HUHl BCEr/ia CHPABE/JIUBLL U IOYeMYy 7

1. Ecau qu3bioaKT D pe30Ii0TUBHO BHIBOAUM U3 MHOXKECTBA IU3BIOHKTOB S, TO 9TOT XK€ IU3b-
10HKT D PE30JIIOTUBHO BHIBOJAMM U3 MHOYKECTBA OCHOBHBIX IIPUMEPOB U3 bIOHKTOB [S], moroMy
4To0...

2. Eciin 1u3bioHKT D PE30JII0TUBHO BBIBOJUM U3 MHOXKECTBA OCHOBHBIX IIPUMEPOB JIU3bIOHKTOB
[S], To 3TOT K€ MU3BIOHKT D PE30TIOTUBHO BHIBOJMM M3 MHOXKECTBA JTU3BIOHKTOE S, MOTOMY
4To...

3. Ecnu sp6panoBckas maTepnperanusi I siBASeTCa MOJEJbIO I MHOKECTBA JU3bIOHKTOB S,
TO 3Ta K€ IpOPAHOBCKAS WHTEPNpETanys | sSBIACTCA MOIENBIO IJI MHOMKECTBA, OCHOBHBIX
PUMEPOB TU3BIOHKTOB [S], MOTOMY 9TO...

4. Ecnu spOpaHoBckasi wHTEpTIpeTalus | SBJISETCS MOIETIBIO JJIs MHOXKECTBA OCHOBHBIX TPUH-
MepOoB JU3bIOHKTOB [S], TO 9Ta 3Ke IpOpaHOBCKask HHTepHpeTalys | SBISETCS MOIENbIO JJIst
MHOXKECTBA JU3BIOHKTOB S, MOTOMY YTO...

Ynpakueaue 1.92. IIpeamnosokuM, 9TO U3 CHCTEMBI TU3HIOHKTOB S MOYKHO PE3OTIOTHBHO BbI-
BecTH JAU3BIOHKT P V —P. Kakne n3 mpuBeeHHbIX HUKE YTBEPXKJEHHH OyAyT BCeria BepHbI H
ouemy?

1. B cucreme qu3biOHKTOB S €CTh IPOTHBOPEYMBBIN JUIBIOHKT, [IOTOMY 9TO. . .
2. Cucrema IU3BIOHKTOB S HENPOTUBOPEYUBA, TOTOMY UTO. . .
3. Cucrema JuU3bIOHKTOB S MPOTUBOPEYNBA, TTOTOMY UTO. . .

4. Taxoii PE30JIbBEHTBI BBIBECTH U3 CUCTEMBI TU3BbIOHKTOB S HEBO3MOZKHO, TOTOMY YTO. . .
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1.10 XopHOBcKHe Jjormvieckue mporpammbl. JlekjgapaTuBHasd
U OllepalMOHHAass CEMAaHTUKMN.

Yupaxkxuenue 1.93. Creayromiue OCHOBHbIE CBOWCTBA U OTHOIICHUS
o myxunna(X),
o xennmHa(Y),
e math(X,Y),
e oren(X,Y),
e cympyru(X,Y)
OTHUCHIBAIOTCST (paKTaAMM XOPHOBCKO# JIOTMYECKON TTPOrPAMMBI, HATIPUMED,
myxquHa (adam) <—;
xeHuyHA (eve) <—;
oter(adam,abel) <;
MaTh (eve,cain) +;

IIpomomkure 31y JIOrM9ecKyio TPOrpamMmy, CO3aB IMOAXOIAIINE IPOrPAMMHbBIE YTBEPAKICHUS, OIIH-
ChIBAIOLIME CJIEYIOLIME POJICTBEHHbBIE CBOMCTBA M OTHOIIEHUS:

1. pomurens(X,Y);
2. gen(X,Y);
6birb__oToM(X );
opar(X,Y);
costuenuna(X,Y);
npenok (X, Y);

noromok (X, Y);

© N> o e w

poucreenHuk (X, Y);

Yopaxueaue 1.94. Cozpaiite jorudeckue MporpaMMbl, OMUCHIBAIOIIAE CJIEIYIONINE CBOHCTBA
TEPMOB:

list(X) — "Y aBnsierca crmckom".
elem(X,Y) — "X aBngercs 3/1eMEHTOM CrUCKa Y

BI)IHCHI/ITI), KAaKOBO MHOZKECTBO TTPABUJIBHBIX OTBETOB Ha CJEAYIOITHWE 3aMPOCHI, O6p&meHHbIe K TI0-
CTPOEHHBIM IIPpOrpaMMaM:

1. 7 list(a.b.c.nil)
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[\

? list(a.X.nil)

? list(a.b)

-

? list(a.Y)
5. 7 elem(b,a.b.c.nil)
6. 7 elem(X,a.b.c.nil)

7. 7 elem(a,X)

VYonpaxueaue 1.95. Ilocrpoiire SLD-pe30i0THBHBIE BHIYUCIEHHUS JIJIsT KAayKJIOIO U3 3alPOCOB,
[IPUBEIEHHBIX B ynpakHeruu 1.94, obpaimeHnbix K mporpaMMaM, ONUCHIBIOIIUM IIPeIUuKAThL [ist u
elem.

Yupaxuenue 1.96. Ilocrpoiite BceBozmoxkubie SLD-pe30/II0TUBHBIE BHIYUC/IEHUS] JIJIs1 3AIPOCA,
G=?R(Y) ,P(Z), obpaIrieHHOr0 K TporpamMme P, BbIIEAA B KAYKIOM IIE€JIEBOM YTBEPXK ICHUN CAMYI0
JIeBy10 mo/resb. KakoBO MHOXKECTBO BBIYHCIEHHBIX OTBETOB HA 3ampoc G kK mporpamme P7

P: R(Y) < P(Y),Q(V);
P(a) « ;
P(b) « ;
Q@ « ;
QUEX)) + QX);

Yupaxkuenue 1.97. IlocTtpouTs normdeckne MporpamMMbl, OMUCHIBAIONINE CIELYIONINE CBONCTBA
¥ OTHOITIEHWS HA MHOXKECTBE CIIUCKOB.

1. head(L, X) : 3aronoBkom crnucka L saBisiercs sjiement X ;

2. tail(L, X) : XBocToMm criucka L siBasieTcs: Cncok X

3. prefiz(L, X) : IIpedukcom (HadaubHbIM HOACIUCKOM) CIUCKA L siBiigercs cuucok X
4

. suf fix(L,X) : Cybdurcom (3aKI09UTEIHHBIM TOACIUCKOM) CIUCKA L AB/IseTcs Cucok X ;

ot

. sublist(L,X) : Cuncok X sIBsieTCsI MONCIMCKOM CIUCKA L;
. equal(X,Y) : Cuucku X u Y coBunazaror;
equal_length(X,Y) : Coucku X u Y uMeOT OIUHAKOBYIO JIJTUHY;

nonequal _length(X,Y) : Cuucku X u Y pasuyio gjuny;

© » N >

less(X,Y) : Hnuna cnucka X MeHbIIe JJIMHBI CIUCKA Y

10. subset(X,Y) : Crucok X COCTOMT TOJBKO M3 3JIEMEHTOB, COIEPKAIUXCA B CIIUCKE Y;
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11.

12.

13.

14.

15.

16.
17.
18.
19.
20.
21.

22.

23.
24.
25.
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concat(X,Y,Z) : Cumcox X sBistercs KOHKaTeHanueidl (LOC/IeJOBATEIbHBIM COEIHHEHHEM)
cruckoB Y u Z;

reverse(X,Y) : Cuucok X sapasercs obpalieHueM crnucka Y, T. e. X COCTOUT M3 TeX Ke
3JIEMEHTOB, 9TO W CIHCOK Y, HO B cuucke X 3TH 3JEeMEHTBHI CJIeAYIOT IPYr 3a APYrOM B
0OpATHOM IOPSIIKE;

palindrome(X,Y) : Ciucok X siBjigercd najuaapoMom Y, T. e. X OJMHAKOBO IIPOYUTHIBAETCS
CJIeBa HAIIPABO W CIPABO HAJIEBO;

delete(X,Y) : Crimcox X obpa3oBaH u3 CMUCKa Y yIaJeHHeM OJHOTO WJIN HECKOJIBKUX TIPS
UIOYIIUX SJIEMEHTOB;

subsequence(X,Y) : TlocnenoBaresbHocTs X sBJISIETCs OAIIOCIIEA0BATEILHOCTHIO IIOCIIE10-
BaTeIhHOCTH Y

summ(X,Y, Z) : Iynuna cuucka X paBHA CyMMe JJIUH CIUCKOB Y u Z;

product(X,Y, Z) : Jawna cnncka X paBHA NTPON3BEIEHUIO IJIMH CMUCKOB Y u Z;

dif fer(X,Y,Z) : Ouuua cuucka X pasHa abCONIOTHON Pa3HOCTHU JJIMH CIUCKOB Y u Z;
multiple(X,Y) : Inuna ciucka X KpaTHA JJIUHE CIUCKA Y;

nonmultiple(X,Y) : duuna cnucka X He KpaTHA JJIMHE CIIUCKA Y

period(X,Y) : Cnucok X sBASIETCS NEPHOAMIECKON MOCIIEI0BATENBHOCTHIO, OJIYIEHHON B
pe3yabTaTe MHOMOKPATHOTO MOBTOPEHUS CITUCKA Y ;

stuttering(X) : Cuucok X 06pa3oBaH B pe3y/ibTare HEOJIHOKPATHOIO IIOBTOPEHHs HEKOTOPOIo
JIPYTOro CIUCKA;

power2(X) : Iyjuua cuucka X BJISETCS CTENEHbIO YUCIa 2;
prime(X) : dnuna cuucka X sBJeTCs IPOCTHIM YUCJIOM;

progression(X) : Bee aseMentsl ciiucka X — 3TO CIUCKH, JJIMHBI KOTOPBIX (B IIOPSAIKE CJIe-
JIOBaHUs 37€MEeHTOB B criucke X ) o6pa3yoT apudMeTuuecKyio MpOrpeccuio;

Iycrs 0 = (Const, Func, Pred) ycnoBumcsa obosuadars H, spGpaHoBcKuii yHuBepcym (MHO-
JKECTBO OCHOBHBIX TEPMOB) CUrHATYPbl 0, a B, — spbpanoBckuii 6a3uc curHarypbl (MHOKECTBO
ocHoBHbIX aroMoB) 0. Torja kax1as spbpaHoBcKast uurepuperalus I CUrHATY Db HOJIHOCTHIO OLPe-
JIeJISTeTCS MHOXKECTBOM BCEX TeX OCHOBHBIX aTOMOB CUTHATYPHI 0, KOTOPHIE BBITIOIHSIOTCS B HHTEP-
nperaruu [. B mocnenyiommx ympaxKHeHusX OyIeT HUCIOJb30BATHCS TEOPETHKO-MHOKECTBEHHBIH
CIIocob TpeicTaBaeHus IPOPAHOBCKUX MHTEPIIPETAIN, TPH KOTOPOM 3POpPAHOBCKAsS WHTEPIIpeTa-
nust I OTOXKIECTBJISIETCS ¢ T€M MHOYKECTBOM OCHOBHBIX ATOMOB, KOTODPbBIE B HEll BBIMOJIHAIOTCS,

T. €.

I={A: AeB,, I=A}

Torpa I HazbIBaeTCA IPOPAHOBCKOT MOJEADBIO OAA TOPHOBCKOT A02UNECKOT NPOZPAMMYL P, eciu fjis
J1100010 IporpamMmMHOro yreepzaenus D, D € P, nupeiacraBjieHHOro B BUIE JIOTUIECKON (DOPMYIIbI,
BEPHO

I =D
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st obo3HadeHnst TOro ¢Gpakra, 9To SpOpaHOBCKas uHTEpIpeTarus I sBIgeTcsd MOIEIbIO sl IPO-
rpaMMbl P GyneT MCrnoin30BaThcs COKpalleHHas 3amich I = P.

Yupaxuenue 1.98. Jlokaxkure, aro H-uarepnperanus I sBASeTCS MOJEIBIO /I XOPHOBCKOM
JIOTHYIECKON TIporpamMMbl P TOrAa W TOJBKO TOTJA, KOTJA s JII00OTO OCHOBHOTO TIPUMEpa Tpo-
rpamMmHOro yreepxkaenns D' = A «+ Ay,..., Al D' € [P] Bepro

{AL.. AL CT = Agel

VYupaxuenue 1.99. Jlokaxure, 9T0 KarzK1asg XOPHOBCKAs JIOTHIECKAs IPOrpaMMa P uMeer XoTsd
OBI OZTHY SPOPAHOBCKYIO MOJIEJh.

VYupaxuenune 1.100. lokaxkure, uro H-murepruperarus By sBasgeTcs MOIENbIO st 000
XOPHOBCKO#1 jiormdeckoii mporpammbl P. IlpuBennre npumep mporpaMmbi, MOIEIBI0 KOTOPOW sIB-
aserca unrepuperanuda I = (. Kax noszkna 6biTh ycrpoeHa mnporpamma P g Toro, 4rodbl WH-
rTepnpetaius I = () 6ni1a ee Monenb0?

VYupaxuenune 1.101. Jlokaxkure, uyro ecnu H-uartepnperaimu [; u [y SBAAIOTCS MOIAETSIMHU
JIJIsi XOPHOBCKO# Jiorm4deckoii nmporpammbt P, 1o H-unrepuperanus Iy = I; N I Takxke sBisercs
MOJEJIBIO jijisi P.

Yupaxkuenue 1.102. Paccmorpum MHOXKeCTBO Zp BCEX IPOPAHOBCKUX MOAENEH s JIOTmde-

ckoit nporpammbl P. lokaxure, yro H-unrepuperanus Mp = (| [ asisgerca maumenbineil (1o
Ielp
OTHOLIEHUIO TEOPETUKO-MHOXKECTBEHHOI'O BKJIIOYEHUs ) MOJEJIBIO JJisk HporpaMMbl P.

Yupaxuenue 1.103. Paccmorpum muOX)eCcTBO Zp BCEX 3pOPAHOBCKUX MOJENEH I OTMIeCKOn

uporpammbl P. Jlokaxkure, yro H-unrepuperamus Mp = ()| [ aBiasgercs nauMenbieil (110 oTHO-
Ielp
UIEHUIO TEOPETUKO-MHOXKECTBEHHOI'O BKJIIOYEHUs1) MOZE/IBIO Uit IporpaMMbl P.

Vopaxknenue 1.104. okaxkure, uro Mp = () TOorna u ToabLKO TOra, KOTJa XOPHOBCKAs JIOIH-
Jeckas mporpaMma P He COAEPKUT HU OIHOTO (DAKTA.

Yupaxuenue 1.105. okaxkure, 410 JJisd JIOOOIO OCHOBHOIO aToMa Ag u i JII0OOH XOPHOB-
CKO#1 JIOTUYECKON MpOorpaMMbl P CIIPABE/IJINBO CJIEIYIONIee COOTHOIIEHNE:

PlEAy < Ay < Mp.

VYupaxuenue 1.106. Ilycrs t1,1s,...,t; — 3TO HEKOTOPBIH HAOOP OCHOBHBIX TEPMOB.

Hokazkure, uro noncranoska 6 = {Y1/ty,..., Y, /typ} ABAsiercs IpaBHIBHBIM OTBETOM Ha 3amPOC

G =7C4,Cy, . .., Cy, K XOPHOBCKOIT JIorMyecKoii mporpamMme P Toria u ToabKo rorga, koraa {C16, ..., Cp,0} C
Mp.

VYupaxuenune 1.107. Jlokazkure, 9TO /s JTIOOBIX XOPHOBCKUX JIOTHIECKUX IporpaMm Pi u Po
CTPaBEJINBO BKIIOUEHNE
Mp, UMp, C Mp,up,-
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[Ipuseure upumep nporpamm P; u Ps, i KOTOPHIX YKA3aHHOE BKJIIOYEHUE SBJISAETCH CTPOTUM.

Kakum u3 Tpex TeopeTmKO-MHOXKECTBEHHBIX OTHOIMEeHnH C, =, D CBA3aHbl POPAHOBCKHUE WHTEP-
nperanuu Mp, N Mp, u Mp,ap, ?

1.11 TeopeMbl KOPPEKTHOCTHU U TTOJTHOTHI JJIs XOPHOBCKUX JIO-
r’M4eCKnX MporpaMm.

Yupaxxuenue 1.108. CoxpaHAT /M CIPABEIIUBOCTH TEOPEMbBI KOPPEKTHOCTU W TIOJHOTHI JIJIsT
XOPHOBCKUX JIOTHYIECKUX POrPAMM, €CJIM B ompejenennn mpasmia SLD-pesosionun BMecTo Hau-
6ostee 00mIero yHu(UKATOPa PA3PEIIUTh UCIOJb30BATh MPOU3BOIBHBIN YHUMDUKATOD BHIIEICHHOM
MO/ 3a0POCA W 3ar0JI0BKA AKTUBU3UPOBAHHOIO MPOTPAMMHOTO YTBEPK ICHUS !

Yupaxuenue 1.109. Onepamopom nenocpedcmeenHozo caedosanus T'p NI XOPHOBCKOHN JIOTH-
9eCKO# mporpaMMbl P HAa3bIBACTCSA 0TOOparKeHne

Tp . 2B7 — oBP,

COTIOCTABJIAIONIEE KazK10i 3pOpanoBckoit maTepuperanuu [, I C Bp, 5pOPAHOBCKYIO HHTEPIIPETa-
wto I’ = Tp(I), I' C Bp, yIOBIETBOPSIOIIYIO CJIEYIOMEMY COOTHOIIEHWIO:

I/:{AO : D:A0<—A1,...,Ak6[P],{Al,...,Ak}gI}.

Hokazkure, 9TO /s JTI000i SpOPAHOBCKON Mozmean I 1jisi XOPHOBCKOM JIOTHYIECKOil porpamMMbr P
unaTeprperanys Tp(I) TakKe SBIETCS MOAEIBIO st TPOTPaMMbI P.

VYupaxuenne 1.110. Ilycts 3amaHa XOpHOBCKAas JOTHYECKasT MPOrpaMMa,
P: P(£(X)) « P(X);

curnarypst & = (Const = {c}, Func = {f}, Pred = {P}), cocrodias u3 0AHOIO-¢JHHCTBEHHOTO
NPOrPaMMHOIO yTBEPXKJACHUS.

Kaxkwe 3p6paHnOBCKUE MHTEPIPETAIMH ABJISIOTCS 3HAYCHASIMA OTNEPATOPA HEMOCPEICTBEHHOTO CIIe-
nosarus Tp(0) u Tp(Bp ?

VYupaxuenue 1.111. Ilyctp 3a7aHa XOPHOBCKAas JIOTHYECKas MPOrPaMMa,
P: P(X) «+ RX), P(c);
R(b) < P(a);
R(a);
P(c);

Brrunciare 3nauenns oneparopa nenocpeactsernoro cienosanus Tp(0), Tp(Tp(0)), Tp(Tp(Tr(0)))
o

VYupaxuenue 1.112. Jloxkaxkure, 9T0 A1 000 XOPHOBCKOH JIOTMYECKOI IporpaMMbl P orme-
paTOp HeNmoCpeJICTBEHHOTO ciaemoBanust Tp 00/1agaeT CBOWCTBOM MOHOTOHHOCTH, T. €. JJIsT JIIOOBIX
9pOpaHOBCKUX WHTEpnperanuit [, J cIpaBeminBO COOTHOIEHUE
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ICJ = Tp(I)CTr(J).

VYupaxkuenne 1.113. Jlokakure, 9T0 3pOpPAHOBCKAs HHTEpIPeTalus | SBISETCA MOMETbIO 11
XOPHOBCKOI1 JIOrMY€eCKOil 1IporpaMMbl P B TOM ¥ TOJIBKO TOM cay4ae, Koraa Tp(l) C 1.

VYupaxueaue 1.114. YciaoBuMCcst n-KpPaTHY0 KOMIIO3UIIWIO OMEPATOPA HEMTOCPEICTBEHHOIO CJie-
nosanus obosnadars Tp, 1. e. TH(I) = Tp(Tp(... Tp(I)...)).
N————
n pa3
JokaxkuTe, 9T0 /1151 JIIO00H XOPHOBCKOM JIOTMYECKOI MPOrpaMMbl P MMeeT MeCTO CJeAyolas 1ie-
NIOYKa BKJIIOYEHNHR

TS(0) C TH(B) CTA(P) C--- CTH(B) CTHH@B) ... C Mp .

oo

Vopaxknenne 1.115. Jlokazure, aro spbpanosckas unreprnperanus |J Tp (D) asaserca mome-
i=0

JIBIO JIJ1s1 XOPHOBCKO# JIOTUYECKO# mporpamMmMbl P.

Yupaxxuenwue 1.116. [lokaxkure, 9T0 /151 JTIO0O0I XOPHOBCKO# JIOTUYECKOM TPOrPpaMMbI P UMEEeT
(o]

mecro pasercrso Mp = |J Th(0).
i=0

VYupaxuenue 1.117. [loxkaxkure, 910 1151 JIIOO0H1 XOPHOBCKOHN JIOTMYIECKOH MpOrpaMMbl P u
J1I000r0 ocHOBHOTO aroma A 3ampoc ?A k mporpamme P umeer ycnerniaoe SLD-pe30Ii0TUBHOE BbI-
YHUCJIEHUe TOTIa W TOJHKO Torna, korma A € Mp.

VYupaxuenue 1.118. Jlokaxkure, 910 /1715 JIFOO0 XOPHOBCKOM JIOTHIECKOMH TPOrpamMMbl P 3a1mpoc
G =7C4,Cs, ..., C), c MHOXKECTBOM II€JIEBBIX MEPEMEHHBIX Y1, Ys, ..., Y,, OOpaIleHHbI! K TporpamM-
Me P umeer xots Ob1 01HO yermemaoe SLD-pe30/I0THBHOE BHIYUCIEHNE B TOM U TOJIBKO TOM CIIy4ae,
KOra uMeer mecto Jiorudeckoe ciegcrsue P = JY13Ys ... Y, (C1&C& ... &C).

Yupaxkuenaue 1.119. Bepwo jgm, 9T0 7714 110001 XOPHOBCKOIl JIOTMYECKO MporpaMMmbr P u
aroma A jiormueckoe cienacreue P | VY1VY; ... VY, A umeer mecTo TOraa U TOJLKO TOIJA, KO/,
BbInoJiHgeTcs Briovdenue [A] C Mp?

1.12 Crparernm BbIYUCJIEHUA JJOTUYECKUX ITPOTPAMM.

Yupaxxuenaue 1.120. Tlocrpoiite mepero SLD-pe300THBHBIX BhIaucIeHn qj1d 3ampoca G= 7
P(X,b), obpaleHHoro K mporpamMmme P, UCIoIb3ysi CTAaHIAPTHOE TPABUIIO BHIOOPA TOIIEeH.

P: P(X,Z) + Q&X,Y),P(Y,Z);
P(X,X) « ;

QCa,b) + ;
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IIpeamonokum, 9T0 B Tejie MEPBOrO mporpamMMmHOro yreepxkienus P(X,Z) < Q(X,Y),P(Y,Z);
MpOrpaMMHUCT TTOMeHsT Mectamu atombl Q(X,Y) u P(Y,Z). Kak m3MeHUTCS B 9TOM CIIydae JEPeBo
SLD-pe3osroTuBHBIX BhraucaeHuii 3ampoca G7

VYopaxkxuenue 1.121. Tlocrpoiire nepeso SLD-pe30i0oTUBHBIX BbIYHCIEHUH it 3apoca G= 7
R(Y) ,P(Z), obpamiennoro K uporpamMmme P, UCIO/Ib3ys CTAHIAPTHOE IPABUIIO BbIOOPA LO/IEsed.

P: R(Y) < P(Y),Q(Y);
P(a) « ;
P(b) « ;
Qa) « ;
QUEM) « QX5

IIpeamonoxkum, 910 B Tesie mepBoro mporpammuoro yreepxkaenus R(Y) <+ P(Y),Q(Y) ; mporpam-
MucT iomensis mectamu arombt P(Y) u Q (Y) . Kak uamenurcs B 3rom ciryuae aepeso SLD-pe30/roTHBHBIX
BRIYKCIEeHNHA 3ampoca G7

Yonpaxkueaue 1.122. Hwmeer au 3anpoc G= 7 P(a,c), obpalieHHbiii K nporpamme P, XoTs Obl
onuo ycrnemninoe SLD-pesostioruBaoe BbraucieHue?

P: P(a,b) + ;
P(c,b) « ;
P(X,2) + P(X,Y),P(Y,Z);
P(X,Y) < P(Y,X);

ITokazkure, 94TO B TOM CJIydae, €CJIM U3 YKA3aHHON POrpaMMbl YIAJIUTEH XOTs ObL OJHO IIPOrPAMMHOE
yTBepxKieHne, To 3aupoc G He OyJeT MMEeTb HM OJHOIO IPaBUJILHOIO orBera. Ilokaxkure, 4To py-
KOBOJICTBYSICh CTAHIAPTHON CTpaTerneil BEIYUCIEHUN HEIb3sT BHIYUCIUTE HUA OJWH OTBET HA, 3AITPOC
G, obpamennniii K mporpamme P. Kaxoit moikHa OBITH CTpaTerus BBIYUCICHHH, MO3BOJISIONIAS
BBIYHCJNATD XOTS ObI OMWH OTBET HA 3ampoc GG K mporpamme P.

Yupaxueuue 1.123. Ilpuseanre mpuMep TakOil XOPHOBCKO# JIOTMYIECKOI MporpaMmbl P u Ta-
KOro 3ampoca (G, JJIss KOTOPBIX CYIIECTBYIOT [IBA YCIEIHBIX BBIYUC/IEHUS, HO TPU STOM HUKAKOE
MPaBUJIO BHIOOpA TO/IIEEl He MO3BOJISIET MOCTPOUTH, PYKOBOJACTBYSCH MPOIEAYPOil TIONCKA B TIIy-
OMHY C BO3BPATOM, 00a yCITEIITHBIX BBIYUCICHUS.

Ynpaxkueaue 1.124. Co3zpaiite XOPHOBCKHE JIOTUYECKUE ITPOIPAMMBI, KOTOPbIE PEIIAIOT CJIe/Ly-
OIIKe 33340,

1. TIporpaMma HOpOXKIaeT BCEBO3MOXKHBIE [IEPECTAHOBKHU 3JIEMEHTOB 3aJaHHoro cuucka L. O6-
paienue K nporpamme m0JikH0 umMer Buz, 7 permut (L,X).

2. Ilporpamma MOpOXK/IaeT BCEBO3MOXKHBIE TMPedUKCHl 33aHHOTO cjoBa L, TpencTaBiIeHHOro
cruckoMm OykB. OOpailrienne K mporpaMMe T0KHO umeT Bux 7 all_prefixes(L,X).
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3. IIporpamma nopoxkmaer BceBo3mokHbIE Cy(ddUKCH 3a7aHHOr0 cjioBa L, mpeiacraBjieHHOro
crimckoMm O6ykB. OOparenne K mporpamme n0akHO umer Bum 7 all_suffixes(L,X).

4. TIporpamma MOpOXKIAET CIHUCOK BCeX OYKB 3aaHHOr0 KoHeuHoro aidasurta A = {a1, a9, ..., an},
comepxRamuxcs B cnucke L omHOKpaTHO. O6palneHne K mporpamme JTOKHO UMeT BUI 7
single(L,X).

5. TIporpaMma mopozKIaer CIuCOK BCex OyKB 3aJaHHOr0 KoHeaHoro andasura A = {a1,as, ..., an},
cojiepskammuxcs B crnucke L muOrokparno. O6painenne K mporpaMve JOJIKHO UMET BUZ, 7
multiple(L,X).

6. ITporpamma OpoKIaeT CIUCOK BeexX OyKB 3aanHoro koneunoro andasura A = {aj, as, ..., a,},
cojepxKalpxcs B cruucke Ly u He comepxKaimuxcsa B cuucke Lo. OOpallieHue K nporpaMme
noszkHo umer By 7 filter (L1,L2,X).

7. TIporpamma mopokKIaeT BCeBO3MOKHBIE COUETAHUS IJIEMEHTOB 33 IaHHOTO OECTIOBTOPHOTO CITHC-
ka L. Obpamenne K mporpamMmme JOJIKHO UMeT BHA 7 combination(L1,X).

8. IIporpamma mopoK1aeT BCEBO3MOKHBIE COUETAHMUS 3TEMEHTOB 33 JAHHOT0 OECITOBTOPHOTO CITHC-
Ka L1, 1j1MHa KOTOPBIX PaBHA AJIMHE 33 1aHHoro cuucka Lo. ObpaleHue K IporpamMmme JI0JI2KHO
umer By, 7 combination2(L1,L2,X).

9. IIporpaMma mopok/IaeT BCEBO3MOXKHBIE COUETAHNS C TTIOBTOPEHNEM JIEMEHTOB 33 JaHHOTO Oec-
MTOBTOPHOTO crucka L1, IJIWHA KOTOPBIX paBHA [JIMHE 33IaHHOTO crucKa L. OOpamenne K
mporpamMme J0JiKHO uMeT Buz 7 combination_repit(L1,L2,X).

1.13 AaropurmMudeckas MOJTHOTA M aJITOPUTMHUYECKad Hepas-
PEININMOCTb.

Yupaxxuenue 1.125. Bo3pmuTe JIEHTOYHYIO KOHMUTYPALKIO Oy, IPEICTABIEHHYIO HA pUC. £7, U
nocrpoiite nepeso SLD-pe3onoTuBHbIX Bhraucaenuil as 3anpoca ? P(left(ag), right(ag), X,Y),
00OpAIEeHHOr0 K JIOTUYIECKO mporpaMmve P, mpeacTaBjieHHoi na puc. 77,

VYopaxueaue 1.126. Kaxkoe ycrpoiicrBo umeor aepeBbs SLD-pe30II0TUBHBIX BHIYUCICHU 3a-
upocos ? P(left(a),right(a), X,Y), obpaiueHHbix K JIOrMYECKUM OporpamMMam Py, COOTBETCTBYIO-
UM 0emepMuHUpO8aHHbLM TIPOrPaMMaM Maniud ThIOpuHTa.

Yupaxuenue 1.127. Ilycrs 7 — mpomsBojbHAsT IporpamMma MalluHbl ThiopuHra, o — JeH-
TOYHAs KOHMDUTYDAIWS, SBIAAIOMIAICT 3aKIIOUATENIBHON IJ1sT porpaMMbl . KakoBO MHOYKECTBO
BBIUKCJIEHHBIX 0TBeTOB Ha 3ampoc ? P(X,Y,left(a), right(a)) k morndeckoii mporpamme Pr?

Yupaxxuenue 1.128. YacmuuHo-pexypcusHoli Gyrkyuet HA3bIBAETCST BCAKAS JaCTUIHO OIPeIe-
senHas YHKINUS HATYPAIBHOTO aprymeHTa f (n) N§ — Ny, koTopag MOXKeT OBIT IOCTPOEHA U3
6a30BbIX QYyHKINH

e xoHcraHTbl 0,

o bynxmun cremosammns s (z) = 2 4 1,
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e cenexropubix bynkumit 1™ (z1, 20, ..., 2,) = 2y, n>1, 1 <m < n,

TPY TOMOIIN CIIEAYIONIAX OTePAaITnii:

1. cynepnosuyua S: mys mo6oii dbyrkunn f) u naGopa u3 n yHKIWMI ggm), e ,ggm), B pe-
3yJIbTaTe IMPUMEHEHUs onepanuu cyneprnosuiuu S(f, g1, ..., g,| obpasyerca dyHkIims

W (1, ) = F(G1(@1, o @)ooy Gn(@1s e )

2. npumumusenas pexypcus IL: nasg aro6oit mapsr byaknmii f (n) g g(”+2) B pe3yJbTaTe MpUMeHe-

HUs onepaImy npuMuTHBHOI pexypenn II[f, g] obpasyercs dynxrus A" (21, ... 2y, Tpy1),
VIOBJETBOPSIONIas A/t TI000T0 Habopa 3HAYEHU MepeMeHHHBIX X1, ..., L, W JII0O0r0 HATYy-
PAIbLHOrO 9ucyia k CIeLyIONMM JABYM PABEHCTBAM:
h(l'l,...,ibn,()) = f(xla"'vxn)v
hzy,...,zn,k+1) = gla1,... 20,k h(z1, ... 20, k));

3. HeoZPANHUNEHNAA MUHUMUZAUUY (: 1715t 1000l dyrkmpm (™, n > 1 B pe3ymbrare mpuMe-
HEHIIs OIIePalliy HeOrpaHmIeHHoi MuauMu3anuu ] f] obpasyercs dbynxmus h(™ (z1, ..., z,),
3HAYEHHME KOTOPOH M1t JTF000r0 HAGOpa 3HAMEHWI IEPEMEHHHBIX L1, - . . , Ln_1, Ly, YAOBIETBO-

pdeT Cjie/1yIoneMy COOTHOIIEHUIO:

k, €CJIA CYIIEeCTBYeT TaKoe HATYpaJbHOE IUCTIO K, ITO
i) Boliosnsercs paseHcrso f(x1,...,ZTn—1,k) = Tp,
ii) nyst moGoro m, 0 <m <k —1,
h(z1,...,Tp1,2n) = snavenne byskuun f(r1,...,Tn—1, M)

OIIpeaeJICeHO U OTJIMIHO OT Xy,

HEOIIPE/IeJIEHO B LIPOTUBHOM CJIydae.

N3 Te3uca Yepua ciemayer, aro Kiaacce 3(hdEKTUBHO BBIYUCIUMBIX apudMeTndeckux OYHKINH COB-
MaaeT C KJIACCOM YaCTUYHO-PEKYpPCUBHBIX (yHKImit. [losToMy /1j1si TOKa3aTENIbCTBA AJTOPUTMU-
YECKOl TMOJIHOTBI XOPHOBCKUX JIOTHYECKUX TIPOrPAMM JIOCTATOYHO MOKA3aTh, YTO BCE YACTUIHO-
pekpcuBHbe (DYHKIUH MOTYT ObITH BHIYHCJIEHBI JJOTHIECKUMU [TPOrPAMMAMHE.

VcsioBuMCH 1IPE/ICTABIIATh HATYPAJIbHBIE YUCJIA B BUJIE CIIMCKOB: IycTo# cuucok nil 6yzer obo3una-
qaTh 9uca0 0, OTHO3IEMEHTHBIN crrcok nil e nil — umcso 1, circok nil e nil e nil — wwmcmo 2 u T. 1.
Crmcok, cOOTBeTCTBYIONHNI HATYpaJIbHOMY uuciay k, Oyjnem obo3na4dars k.

IMokazkure, 4To Ui KaxKI0M YacTUIHO-PeKypcuBHOi dyukuuu f(x1,. .., T, ) MOXKHO BBECTH IIpe-
JIMKATHDBIA CUMBOJI pith) g HOCTPOUTD TAKYIO XOPHOBCKYIO JIOPUYECKYIO IIporpaMmy Py, KOTOpasd
Ha qoboit 3apoc G : ? Pr(ky, ..., kyn,Y)

® BBLIUUC/IAET eAUHCTBeHHbIH oTBer {Y/m} rorma u Tonbko Torga, koraa f(ki, ..., k) =m,
e He MMeeT YCIENIHBIX BBIYUCIEHWH TOTJa W TOJAbKO Toria, Korma 3uadenue f(ki,...,k,) He
OTIpPEJIETIEHO.

Yupaxueuune 1.129. BoigcHure, MOXKHO JH TOCTPOUTH AJTOPUTMBI, CIIOCOOHBIE I JIIOOO
XOPHOBCKO JIOTHYECKOI porpaMMbl P, MpOu3BOILHOTO 3ampoca (G ¥ MPpOM3BOJILHOM MOACTAHOBKHT
0 BBISICHUTD,
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1. sBuasercs qu gepeso SLD-pe3onoruBHbIX Bhraucaenuii 3amnpoca G K JIOTUIECKOH nporpaMme
P xoneuHbIM?
2. SBJISETCH JIA IOJCTAHOBKa  IpaBUIbLHBIM OTBETOM Ha 3ampoc G K mporpavme P7
3. ABJII€TCS JIW TIOICTAHOBKA § BBIYMCIEHHBIM OTBETOM HA 3ampoc G K mporpamme P7

4. cywecrByer Jid X0Ts Obl OJMH 3alIPOC K IIporpaMme P, jijisi KOTOPOro CyIIeCTBYeT yCIELIHOe
BoIuucaenue?

5. cymecTByer Jin GECKOHEYHO MHOIO PA3JIUYHBIX YCIEIIHBIX BhIUUCICHWH 3ampoca G K Ipo-
rpamme P?

6. BepHO 1, 9TO HA 3anpoc G mporpaMmma P BBIYUCISET TO XKe CAMOE MHOXKECTBO OTBETOB, UTO
U HEKOTOpas 3a/laHHasd XOPHOBCKas JloruyecKas nporpamma P’?

Yupaxkuenue 1.130. JlokaxkuTe, 9TO HU OJHA CHCTEMA ABTOMATHIECKOTO JI0KA3ATETHCTBA TEO-
PeM He MOKEeT TapAHTHPOBATD PEIIeHHs CIeLYOIUX BOIPOCOB /IS IIPOU3BOTHHBIX (POPMYJT JJOTHKHI
IpeanuKaTOB:

1. ABJSETCS JIU 33JAHHOE TIPEIJIOKEHNE  JIOTUIECKUM CJIeICTBUEM 33JAaHHOTO MHOYKECTBA TP
noxkenuit I'?

2. siBJIsieTCs JIM 3aJlaHHas (DOPMYJIA © NPOTUBOPEIUBOM T
3. gaBjsercs Ju 3amanaasg GOPMYJIa  BBITIOTHUMO !

4. sBISIeTCS JIW BBITTOIHNUMON crcrema an3bioHKTOB ' = {D1,..., Dy}, KaxKablil Ju3bioHKT D;
KOTOPO# COMEPKUT He 0ojiee IByX juTep?

5. MMeEeT Jii 33JAHHOE MPEJJIOKEHUE (0 KOHEUHYIO MOIEJIb?!

6. apsrorcs siu jiBe GOPMYJIBL JJIOTUKU MPEIUKATOB (01 U (9 PABHOCHIBHBIMU?

Yuopaxuenue 1.131. AsropurMmudeckasi HEPA3PEITUMOCTD MPOOIEMbI OOIIE3HAYUMOCTH JIJIsl JIO-
TUKU TPEIUKATOB TIEPBOrO TOPSIKA HE OTMEHSeT BO3MOXKHOCTHU MOCTPOEHUS AJTOPUTMOB, MPOBE-
pstomux 00IME3HAYUMOCTD (POPMYJIT CIEITHATLHOTO BHIA.

JokazkuTe, 9TO CyIIECTBYET aJrOPUTM, IPOBEPSIONUH 0OIEe3HAINMOCTD T. H. V-(OpPMYJI, IpeIBa-
peHHast HopMaJjibHas (POPMa KOTOPHIX MMEET BHUJL

VY 1Vas .. Vo, p(x1, T2, ..., Tp).
Kaxkos sror anropurm?

Yupaxkuenue 1.132. JlokaxkwuTe, 9TO HE CYIIECTBYET aJITOPUTMA, MTPOBEPSIONIETO OOIIE3HAY-
MOCTB T. H. 3-OpMyJI, IpeaBapeHHasi HOpMaJbHAsA (HOPMA KOTOPBIX UMEET BU,

Jzq1 Iy ...z, (a1, 202, ..., Ty).

A cymecTByer JM aIropuTM TPOBEPKH 00Ime3HaunMocTH J-hopmyi, B MaTpuie ©(x1, Lo, ..., Ty,)
KOTOPBIX HE COMEPIKUTCH (DYHKIIMOHATBHBIX CUMBOJIOB?
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Yupaxueuue 1.133. Jlokaxkure, 9TO HE CYIIECTBYET aJrOPUTMA, IIPOBEPSIOIETO OOIIE3HATH-
MOCTBH (HOPMYJI, TTPEIBAPEHHAS HOPMAJIbHAsT (POPMa KOTOPHIX UMEET B

Jz13zoTxsVyr .. Vyn (1, 22,23, Y1, -, Yn),

rae n > 1.

Yupaxuenne 1.134. Juaduveckoli A02uxoli HA3bIBAETCS MHOXKECTBO (POPMYJI JIOTHKH IIPEJIUKar-
TOB, COJIEPKAIIMX TOJBKO JBYXMECTHBIE MTPEIMKATHBIE CUMBOJIBL. 1locTpoiiTe anroputm, KOTOPBIi
JIJIs1 TIPOM3BOJILHOM (DOPMYJIBI JIOTUKY MPEIUKATOB (0 CTPOUT TAKYI0 (DOPMYILY JUATUIECKOM JIOTUKY
(™, 118 KOTOPO# BEpHO COOTHOIIECHHE:

Fe <= F¢" .

HoxkazkuTe, 9T0 pobdaeMa O0IEe3HAINMOCTH (POPMYJT TUATUICCKOM JTIOTHKHU AJITOPUTMUIECKN HEPa3-
permma.

Yupaxxuenue 1.135. Jlokaxkute, 9TO HE CYIIECTBYET aJITOPUTMA, MPOBEPSIONIErO OOIE3HATN-
MOCTB (hOPMYJT TUATMIECKOT JIOTKH, TIOCTPOEHHBIX B curaaType o = ((), 0, { P (2)}>, T. €. HOpMyJT HE
coZIepsKaIIX KOHCTAHT U (PYHKITHOHATHHBIX CHMBOJIOB W COMEPKAIIUX TOJIHKO OIWH JIBYXMECTHbIH
byukuuonanbubi cumsos P2,

Yupaxkxuenue 1.136. IlocrpoiiTe aaropuTm, NpoOBEPSIONIHil O0IIE3HAIUMOCTD HOPMYJT MOHGOU-
weckoti no2uky, T. €. GopMys, KOTOpbe cTposTes B curaarype o = (), (), {Pl(l),PQ(D,...,PJ(Vl)}>,
HE CoJepzKamiell KOHCTAHT M (DYyHKIMOHAJIBHBIX CUMBOJIOB U COJIEPIKAINEH TOJIBKO OJHOMECTHBIE
TpeTuKATHbIE CUMBOBI Py, Po, ... Py.

CoXpaHuTCs I aJITOPUTMHUYECKAsT PA3PEITUMOCTE MPOOIEMbI 0DIIE3HAYUMOCTH JIJIst (DOPMYII, TIO-
CTPOEHHBIX U3 OJIHOMECTHBIX MPEJIUKATOB, B TOM CJIy4ae, eC/iu B 3TuX GOpMysIax HAPSALY C MPEIu-
KATaMHU Pa3PENIATh UCIOJb30BATH MHOTOMECTHBIE (DYHKIMOHATBHBIE CHMBOJIBI?



