Japic Ne 9
Ipenukarrap JOrMKacCbIHbIH T,

Taburu Tingep rpaMMaTHUKAchIHIA, MPEAUKAT YFBIMBI — ceiyiemzeri OasHIaybIIIThI
Ourmipeni. SIFHU, OHBIH KBI3METI — COMIEM/IET] 3aT €CiIMHIH KacHeTi KOHIHIE MOIIIMET Oepy.
MatemaTukanblK JIOTUKaga MPEAUKAT YFBIMBIHBIH KOJIJaHy aschl OylaH Tepi KeHipek..
Mpicainsl, "x xaii can" yreIMbI Oip FaHa mikipai 6inaipmeiiai. by ceiinem x altHBIMaJIBICHIHBIH
opOip MoHIHE ColKec jKaHa MiKip TyAbIpaabl. Ockl TYPFbIIaH, KYpPaMbIHIAFbl alHBIMAJIBIHBIH
op0Oip MoHiHE colikec jkaHa mikip OinmiperiH R(x) epHeriH Oip OpBIHIBI MpEIUKAT eIl
aTaiMbI3. A

« Omxac CaHusIaH KIIIiy,

« a canbl b canbiHa Oominemi»,

« W caHbl U jxoHEe V CaHJapbIHBIH KOCBIHIIBICHI »

coiiieMIepiHIH aJIFalllKbl €Keyl €Ki OPBIHAbI, COHFBICHI YIII OPBIHIBI MPEIUKATTAP IBIH
MBIcaaphl Oomaabl. XKanmel sxaraaiina, N OpeIHABI IPEAUKAT JeTl, KYPaMbIHIAFbI X1, X2, ...,
Xn alHBIMaJIBUIAPBIHA HAKTHI MOHAEp Oeprewie, mikipre ainamatelH R(x1,X2,...,Xn) OpHETiH
TYCiHEMI3.

Enni xBaHTOp YFBIMBIH Tangaiiblk. "Emkac maructparypaga okuibl" mikipi "x
MarucTpaTypaja OKuabl" epHerineH: «x: = EJjskac» aybICTBIpybI apKbUIbI albiHFaH. Erep och
M (x) mpeauKaThIHBIH anbiHa «Ke3 KelreH x » OpHeriH KOCHII kKa3cak,

«Ke3 kenreH x MaructTparypana OKUIbI»

HEMece COJI MaFbIHAHBI OLIAIPETIH

«bapnpiKk X MaructpaTypana OKUIbI »

Hemece

«Op0ip X marucrparypaza OKUIbI»

nikipiaepin anambi3. Ocbl MbIcanaapAarbl O0ip MarbiHaHbl OuniperiH "Kes kenren x",
"bapisIk x" Hemece "OpOip x" OpHEKTEP1 Heanbliay Keanmopwl €T aTaiajbl.

Beuarineyi: (Vx) Hemece kakiacoi3 Vx.

Omnya )KOFaphIIarsl COMIIEM CHMBOJIIBIK TYPAC

(Vx)M(x) Hemece kakmacei3 VxM(x) TypiHJE jKa3bliajibl.

Erep xorapbiaarel M(x) npeaukaTeiHa "... OopbIHAANAThIHAAN X TaObUIaJbl" ©pHEriH
KOCCakK, OHJIa

" MarucTtparypaja OKUTBIH X TaObIIaabl"

HEMece OCBIMEH MaFbIHAJIAC

" Keiibip X marucrtparypaja OKuabl"

HiKIpJIEPiH aJlaMbI3.

Ocbl MbICangapaarbl OpBIHAANATHIHAAN X TaObUTabl" HEMece
OPHEKTEPiH madwvlily KeaHmopwl NN aTaiiMbI3.

Bearineyi: (dx) memece xakmace3 Jx. MyHmarbl X aifHBIMAIBICHIHBIH OPHBIHA KE3
KeNTeH 0acKka aifHbIMaJIbl KOMBLTYBI MYMKIiH.

Omnpa >xorapblIarsl MiKipaep

(3x)M(x) Hemece xakmacei3 IxM(x) TypiHae Ka3blUIaIbl.

JKanmel kBaHTOpAp opKamaH Oenriii 6ip alfHBIMANBIHBIH allfiblHA UTIHTeH TYpZe FaHa
Ke3zecel. OUTKeH1 OHBIH Kail allHbIMAaJIbl Typajbl allThII OThIPFaHbl aHBIK 0O0JIYBI THIC.

Ochl aiTBUTFAH TYCIHIKTEMENEP/l €CKepim, TOMEHAET! MiKipaepai CUMBOJABI TYpAE
KazalbIK.

“bapsbIK HATYpaj caH paluoHai cad 0onaabl.”

“Emb6ip HaTypasn caH paioHall caH OoJMan b,

“Keiibip HaTypas caH pauuoHai cad Oonaabl.”

“Keibip HaTypas caH paoHal caH OoJManb1.”

Erep N(x) nmpenukatsl «x — HaTypai cany», ail Q(x) mpeauKaTel «x — palroHall CaH»
ceiiemuepin Oinaipce, )KOFapbIIarsl MIKIpJIepAl CAMBOJIIBI TYPAE TOMEHIETIICH Ka3aMBbl3.

n " n

Keitbip x



VX(N@x)—>Q(x));

V(N(x)—>=Q(x));

Ix(N()AQ));

Ix(N(x)A= Qx));

Enai mpeaukartTap JIOTMKACHIHBIH MYMKIHJIKTEPIH TOJIBIK KOPCETY YIIIH OCHI KoHE
0acka /a KaKeTTI YFBIMIApABIH [N aHbIKTaMalapblH Oepyimi3 Kepek. AJIbIMEH
MIPEAMKATTAP JIOTHKACHIHBIH TUTIHEH OacTaitMBbI3.

TaOuru Tingep CUAKTHI, Ke3 KeJTeH MOH/IIK TUIAEp /e al(aBUTTEH, THIHBIC OeNTrijepiHeH
JKOHE OCBI TIIJIET1 MAaFbIHAJBI CO3CP MEH COMIeMIEp/Ii KYpPacThIpy epeKeIepiHeH TYPabl.
[IpenukarTap JOTMKACHIHBIH TUTI MaTeMaTHKAIBIK TEOpHsUIapJa KE3JIECeTiH OPHEKTEpIiH
MOHJIEpiH Taldy MEH ceilieMaepliH aKUKATTBIFBIH 3€pTTeY Kypasibl OOJFaHIBIKTAaH, OHBIH
anaBUTIHAE OCHI YFBIMIAP/ABI KETKI3yre apHaJFaH CHMBOJIAAP KETKUIIKTI OOJyBI Kepek.
Aran ailTKaHaa, MPEJUKATTap JIOTMKACBIHBIH Tl — TYPaKThUIAp MEH aiHBIMAaJbLIApIbI,
(GyHKIUsIAp MEH MPEIUKATTap CUMBOJIAAPBIH, KBAHTOPIIAP/IbI, TOTHKAIBIK aMaJlIap ibl )KOHE
KaXETTI KOCBIMIIIa CHMBOJIZIAp — THIHBIC Oenriiepin Kamryra tuic. [Ipenukarrap JIOruKacsl
ochbl andaBUT HETI31H/Ie MAaTEeMaTUKAIBIK OPHEKTEp MOHIH aHBIKTayFa ’KoHE MOHHIH 9pTYpIi
HBICAH/Iapbl apachIHJAFbl OalIaHBICTAPABIH OPBIHIANY JKaFAalIapblH 3epTTEyre KaeTTi
Kypajiapra TOJBIFbIMEH He.

Ocsol makcarra, = = VUCUPrUFnULogUQuUD andasutin KapacTeipaiibIK.

MyHpaarsbl

V={x,» z,V, U,...} — aliHpIMabUIap CUMBOJIIAPHI )KUBIHBI,

C ={co, c1, ...} — TYpaKTBUIAP KHUBIHBI;

Pr= {R"' In; € N} — NIPEMKATTHIK CUMBOJIIAP JKUBIHBL, )KOFAPFBI MHICKC TPEIUKATTHIK

CHUMBOJIIBIH HEIIIE OPBIHBI €KEH/IIT1H KOpCeTe/Il.
m
Fn = {f i | m; eN} — (yHKIIMOHAIIBIK CHUMBOJIAD KUBIHBI; >KOFApFhl HHICKC

(GYHKIIMOHATIBIK CUMBOJIJIBIH HEIlle OPBIHABI €KEHIIT1H KOPCEeTEe/I1.

Log = {A Hemece & (KOHBIOHKIHS), V (IU3BIOHKIMS), —> (MMIUIAKAIHS), — (TepicTey),
<> ( PKBUBAJICHTTIK)} — JIOTUKAJIBIK aMalifap KUbIHBI,

Qu = {V(kanmbuiay), 3(Tabbuty)} — KBAHTOPJIAP KHUbBIHBI,

D = {coun xakKuia, OH aKla, yTip} — KOChIMIIIa CHMBOJIIAP >KUbIHBL;

2. amdpaBWTIiHIH CHMBOJIAPHIHBIH Ke3 KEJIreH MIEKTEIreH Ti30eri mpeamkarTap
JIOTUKACHIHBIH €031 Jlenm aTanajbl. [mKi ce3 YFBIMBIH, CHUMBOJABI HEMece coe3/l Cco30eH
aybICTBIPY YFBIMIAPBIH 013 aHBIKTaFraHOBI3.

[TpenukatThIK, QYHKIIMOHATABIK )KOHE TYPAKThUIAp CHMBOJIAPIapIHBIH KaHAai 1a Oip
KUBIHBI Oeplyice, OHbI CUTHATYpa JIeN aTall, G apKbUIbl Oenriaeimis.

Ennl kanmaii ma Oip © CHHTHATypachlH O€JTiIen, OChbl CHHTHATYpaHbIH mepmi,
amomowviK ghopmynacsl rcane hopmynacevt YFbIMIAAPbIH aHBIKTANUBIK.

AHBIKTaMA.

1. Ke3 kenreH TypakThuIap MEH alHbIMAIBLIAP CUMBOJIIAPHI TEPM OOTaIbI.

2.Erep t1,...,tm — Tepm, f" — M opeIHABI (YHKIHOHAIABIK CHMBOJ 0oJica, OHIA
f(ts,...,tm) co3i TepMm GosaIbl.

3. OpOip TepM JKOFapBIIaFsl epekeepal aKbIPIIbl PET KOJIaHy apKbUTBI KYPBUITAIbL.

Mbicansl, V aifHbIMaTbl cUMBOJIBI MeH f1 — 1 OpbIHIBI QYHKIMOHANIBIK CHMBOJIBIHAH
FaHa TypaThIH 0apibIK TEpMAEP Ti3iM1 MbIHAH IAM:

v, f1(v), F{(FL(v)),..., P (B V)., ..

An g% — exi opsiagel, 1 — Gip opeIHAB GYHKIMOHATABIK cuMBoIaap ymrin, g2(fi(x,»))
xone fY(g(V)) cesmepi Tepmuep OGomMaiimbl. OTKeHi Oyl eki ceszeri (DYHKIMOHAIIBIK
CUMBOJIIAP/IBIH OPBIH CaHIAPbl OY3BUIBIT TYD.

Eckepty. AmnHbIKTamMa OOWBIHIIIA TepMACp KypyFa TMpeauKaT CHUMBOJIAPbI
KOJIJaHBUIMAiIbl. JleMek MpeauKaT CUMBOJIBI KATBICKAH emodip ce3 TepM O0oIMaiiibl.



AHBIKTaMa.

1. Erep t1, t2 Tepmaep Oosica, onaa t1= tz ce3i atToMabIK hopmysa 60Iaabl.

2.Erep t1, ... ,tn — Tepmaep, P" — N opbIHABI NpEIUKATTHIK CHMBOJ 0OJica, OHAa
P"(t1, ... ,tn) ce3i aToMabIK hopMysta OOIaIbL.

3. backa aromapIk hopMyIa xKoK.

Meicansl, erep P? eki OpHIHIB TNIPEIUKATTHIK CHMBON, anm f! 6ip OpBIHIBI
(yHKIMOHAIIBIK CUMBOJI 60JICa, OH/IA

P2(v,v), P(v, f}(v)), P2(f}(v), f(f*(v))), v = v, f}(V) = V ce3nepiHiH opKaNCHICH AaTOMIBIK
(dbopMyIaHBIH MBICATIAAPHI 0OJIAIBI.

AHbIKTaMa. bepiireH 6 curuatypachIHbIH (POpMYIIachl Keaeci TOPTIMIEH aHbIKTaIa bl

1. ©p6ip aromabik hopmyia hopmya Oomaabl.

2. Erep ¢ xone y hopmynanap 6oica, ouga (—¢), (pAy), (pvy) xone (¢—) cosaepi
dbopmyna 6onaapl.

3. Erep ¢ — dopmyna, ann V — allHBIMaIIbI CHMBOJIBI 00JIca, OHIa V'V xoHe V@ ce3nepi
dopmyna Gonaabl. MyHaarsl ¢ Qopmynacel colikec VV koHe IV KBaHTOPIAPBIHBIH 2cep
aiimazel J1CTl aTanajpl.

4.Ke3 KelreH ¢ CUTHATYPachIHBIH (hOPMYJIachl KOFApBIIAFkl €pEeKeIep/l aKbIPIIbl PeT
KOJIJIaHy apKbUIbl KYPBLIAIbI.

AHBbIKTaMa. boc aliHBIMaIBICEI3 (hOpMYyIIa coillem JeT aTtanabl.

YVIxP?(v,X) xere IV(VyVx(PA(v,f1(y))>—P?(v,x))A—=P?(v,v)) dopmynanapsl ceiinem
MBbICaJIIapbl OONAIbI.

Mpbicanaap.

e P2(v,V), —P?(f1(v),v), YV—P?(V,V),

o VxIzZ((PA(F(x), 2))A3vQ*(v,2))>3yQ%(x,y)

e IxVy P(x,i{(y))—>— P?(v,x)

ceszepi popmynamap Gomamsl. An —P2(f1(v),v)—3Q?(x,y) xone VVI{(P?(v,V)) cesnepi
dbopmyna Gommaiiibl, ©TKeH1 OIpiHII Co3/1eri KBAaHTOp KailChl alHBIMAIBIFA KOJIIAHBLIBII
TYpFaHbl KOpCETUIMEreH, ajl eKiHIN ce3/aeri (QYyHKIMOHAIJBIK CHUMBOJ TpEeAUKaTKa
KOJIJIAaHBUTBII TYP.

Eckepry. Ilpenukarrap JOTHKAacHIHBIH (QOPMYAACHIHIA KE3/IECETiH IKaKIIaiap. bl
OpHAaJIACTHIPY TOPTIO1 MiKipJep JIOTMKAChIHAFbI KeJICIMIMI3re cail Kenemi.

dopmynanapsl IyphIC OKY OUIT€HHIH MaHbBI3bI 30p. MBICasbl, dKOFapbIIaFbl

vx3z(P?(f1(x),2) A3vQ?(v,2))—3yQ?(x,y) hopMymTachHBIH OKBLTYEIH KenTipeiiik: "Kes
KeNreH X yiin Z Tabsutsim, erep P2(f1(x),z) sxone Q?(v,z) Gonateinzaii V Tabsinca, onga Q%(x,y)
OonaTbiHAaN y TaObLTAIBI".

Erep Vv aitubpiManbIChl @ opMynachIHbIH imIiHAe IV HEMece VV KBaHTOPJIapbIHBIH 3Cep
aliMarpIH/Ia Ke3Jlecce, OHAA V alHBIMAIBICBIH ¢ (GopMynachlHIa colikec IV Hemece VV
KBAHTOPBIMEH Oaiinanzan aliHBIMANbI JIeN aiTaMbl3, Kepl kKaFaaiga V allHbIMANbICH Hoc
alfHpIMabl fen atanazisl. Ockl aHBIKTaMaZaH KaHAai 1a 6ip ¢popmyiaaa aifHBIMAIBIHBIH O1p
mesrinzae api 6oc, api Oaitianran O0JIBIN Ke3/1eCyl MYMKIH €KEeHIH KopeMis.

Mpbicanaap.

e JvP%(V,v)—>VyP2(y,v) dopMmynachlHIa V aliHBIMANBICEI opi GaifnmanraH, opi 6oc
alfHBIMAITBI OOJIBIN Ke3/1eCil TYP.

e VVy(PA(v,F1(y))>—P?(v,x))A—=P?(V,v) dbopmymacsiHma X — 60c alfHBIMAIEL, al y —
OaiinanFaH allHBIMAIIBI, )1 V alfHBIMAJIBICKHI 9pi O60C, opi OalimaHFaH KyHiHAe Ke3aece.

Ecxkepry. baiinanran aifHpIMabIHBI aybICTBIPFaHa OepiireH GopMyiaHbIH Ke3 KeJIreH
imKi QgopmynacelHAarel emobip 00c aiHbIMa bl aybICTBIPYJaH KEWiH KBAHTOP AapKbUIbI
Oaitmanbayra THic.

AHbIKTaMa. Erep V allHbIMabICBIHBIH @ (hOpMYIachIHAAFHI eIbip Ke3zecyi, t TepMiHig
Ke3 KeJIreH y allHbIMAIIBICHI YIIIiH 3y HeMece Vy KBaHTOPJIapbIHBIH dcep aiiMarbiHa 6oiMaca,
OHJA t mepmi @ opmynacelHOazel ' AiiHBIMATBICHL YUK 00C 0en amanaowl.



Kopsita aiitcak, hopmynanarsl V aifHBIMAJIBICHIH KaHAal fa Oip t TepMiMEH aybICTHIPY
yuris t Tepmi @ hopmynackiHaa V allHRIMAJIBICH YIIIH 00C 00TyBI Kepek.

OJIeTTe JKOFAPBIABIFBI €CKepTYHIi aWHalbIll ©Ty MYMKIH OoyiMaca, aljbIMEeH
dopmynanarel OaiilanFaH alHBIMAJIBIHBIH aThIH ©3TEPTINl NI, aTalfaH alHBIMAJIBIHBI
TEPMMEH aybICThIpaMbI3. Mbicasibl t=Xy TepMiH V allHBIMAIBICHIHBIH OpHBIHA KOIO YIIiH

AyS(v,y,z) dopmynaceiHia y alHBIMAJIBICHIHBIH aThiH U afHBIMAJBICBIMEH aybICTBIPCAK,
Oacranksl (hopmysaara mapamap JuS(V,U,z) hbopmynaceid anambi3. A Oyt popmynaaa t repmi
V aiiHBIMaNbICHl yIIiH 6oc Oomamel. Sram, JuS(t,u,z) dopmyracel G6acranker JuS(V,U,z)
(opMynackiHaH 3aH/Ibl AYBICTHIPY apKbLIbI aJIbIHFAH OOJIBIN LIBIFA/IBL.

Mpbicanaap.

o P2(v,y)—>—3yP%(y,y) bopMynaceiHaars! V aitsivansics yiria t = f1(X ) Tepmi 6oc.

o —P*(fl(x),y)>3yP?(x,y) bopMmynachHIaFsl X afHBIMAIBICKI YIIiH t = ) TepMmi 6oc
OOJIMaliIbI.

AHBIKTaMa. O3i e GopmMyIra OoNaThIH 1K CO3/11 imKi ghopmyna et aiTambl3.

Mpeica.

—P?(f}(x),»)>—=VvP?(x,i(y)) = ¢ hopMynachHbIH imKi (OopMyTanapsl MBIHANIAD:

Pz(fl(x)’y)’ Pz(x’fl(y))’ VvPZ(x;fl(y)), _‘Pz(fl(x)’y)i ﬁVvPZ(x,fl(y)), ¢



