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1. Boicka3bIBaHUS M ONl€PALIMU HAJl HUMH

1.1. IHonamue evickazvieanus. Ucmunnocmmuosie 3HaueHus 6bICKA3bl6AHUIL

Onp. Bwvickazvleanuem Ha3bIBACTCS TaKO€ IMOBECTBOBATEIIBHOE MPEIJIO-
YKEHHE, JIJI1 KOTOPOTO MMEET CMBICI TOBOPUTh, ICTUHHO OHO WJIU JIOKHO, U KOTO-
pO€ HE SBIISIETCS] OJHOBPEMEHHO UCTUHHBIM U JIOKHBIM.

O6o3nauenne: A, B, C, ... (BO3BMOXXHO, C HHJIEKCAMU)

Onp. Hcmuna WM 102cb HA3BIBAIOTCS UCMUHHOCHIHBIMU 3HAYCHUAMU
BBICKA3bIBaHUIA.

Ecnu uctuHy 0003HAYUTH €IUHUIICH, a JTOXKb — HYJEM, TO MOXHO T'OBO-

pUTb, 94TO 3HAYCHNUC HCTUHHOCTH BbICKA3bIBAHHWA PABHO 1 nm 0.

Hamnp.: A = «mapanienorpaMm uMmeeT 4 BEpIINHBD) - HCTUHHOE BBICKA3bIBAHHE
B = «3uMoii 1eHs Kopoye, 4YeM JIETOM) - HCTUHHOE BBICKA3bIBAHUE
C =«2 - 2 =5» - 10)KHOE BBICKA3bIBAHUE
K = «ceronnst uner noap U TyeT BETEP» - BBICKA3bIBAHUE C MEPEMEHHBIM HC-
TUHHOCTHBIM 3Ha4€HHEM (B KaKOH-TO MOMEHT OHO MOXXET OKa3aThCsl UCTUHHBIM, & B KAaKOH-TO —

JIO’KHBIM)

(M1 B coomeemcmsuu ¢ onpeodenenuem, 80nPOCUMENbHbIE U BOCKIUYA-
mesibHble NPeOSIONCEHUSL, NPOCbOBL, NPUBEHCMBUSL BbICKA3bIBAHUAMU He SGIAIOMCAL.

(1M)2 IIpu pabome ¢ 6bICKA3BIBAHUAMU COBEPUICHHO HE BAINCHO UX KOHKDPEm-
Hoe codepoicanue, UHmepec umeem JUllb UxX 3HayeHue UCMUHHOCTU.

Onp. BrickassiBanus A U B Ha3bIBAIOTCA pABHOCUIBHBIMU, €CIIA OHU
MMEIOT OJMHAKOBBIC HICTUHHOCTHBIC 3HAUCHMS.

Oo6o3nauenune: A=B

Hanp.: «2 - 2 =4» = «Bounra Bnagaetr B Kacnuiickoe mope»

Takum 00pa3oM, Bce HCTUHHBIC BBICKA3bIBAaHUS HEPA3TUIUMBI U OTOXK-
JICCTBIISIIOTCSI ¢ MX 3HaueHHEeM «ucmunay. CUMBOINYECKOE BBICKA3bIBAHHE, KOTO-
pOMY HE TIPUIIHMCAHO KaKoe-JIM00 KOHKPETHOE COJIepKaHKUe, HO O KOTOPOM H3BECT-
HO, YTO OHO UCTHUHHO, MPUHATO 0003HAYATh aHTJIMICKON OykBoil T. AHaIOTUYHO
BC€ JIOKHBIC BBICKA3bIBAHUS OTOKJACCTBIISIOTCS C MX 3HAUCHUEM «102cby. CHUMBO-
JMYECKOE JIO)KHOE BBICKa3bIBaHUE 0003HA4YaIOT OyKBOil F.

Tak, A=T,B=T, C=F. Bricka3siBanue K ne paBuocunsuo vu T, Hu F.
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W3 cka3aHHOrO CleAyeT, YTO MOKHO TOBOPHUTH 00 OTOOpakKeHUU COBOKYTI-
HOCTHU BCEX BBICKA3bIBAaHUI HAa MHOXKECTBO, COCTOSAIIEE U3 2-X IEMEHTOB, OJIUH U3
KOTOPBIX HOCUT Ha3BaHKE UCTUHBI (paBeH 1), npyroit — joku (paBeH 0).

[enecoobpa3Ho paznuyaTh 2 TUMNA BEICKA3bIBAHUIL: TPOCTHIC U CIIOKHBIE.

Omnp. BrickasbiBaHNWe Ha3bIBACTCS MPOCHIBIM, €CITU HUKaKasi €ro 4acTh ca-
Ma He SIBJIAE€TCS BbICKa3biBaHUEM. Eciu 3TO yciioBHe He BBITIOJIHSETCS, TO BbICKA-
3bIBAHUE HA3BIBACTCS CAOHCHBIM.

Tak, A — npocToe Bbicka3biBaHue, K — ClI0)kHOE BbICKa3bIBAHUE

CnoxHbI€ BBICKA3bIBAHUS MOJYYAIOTCA U3 MPOCTHIX MPHU MOMOIIU JIOTHYE-

CKHUX orepauui (CBA30K).

1.2. Jlocuueckue onepauuu HAO 8bICKA3bIGAHUAMU

l. Ompuuaﬂue 6bICKA3bl6AHUA

OHQ. Ompuuauuem BBICKA3bIBaHUS A Ha3bIBACTCS CII0KHOC BBICKA3bIBa-

HUE A (uuTtaeTcsi «He A», «HEBEPHO, 4YTO A»), KOTOPOE UCTUHHO TOTJA U TOJBKO
TOT/a, Koraa A JI0)KHO, 1 JIOKHO, KOrja A MCTHUHHO.
Jpyrue odo3nauenusi: A, A', ~A, = A, NOT A

DTy oneparyio MOKHO OIPEACIUTh C TTIOMOIIIBIO €€ TaOIUIIbl HCTUHHOCTH:

A
Hamnp.: Ilycte A = «ceroaHs CBETUT COJIHLE», TOIAA A = «CErOJIHs COJHIE HE CBETUT»

. KOH’bIOHKMM}Z 2-X 8bICKA3bIBAHUL (]ZOZM’-!€CKO€ VMHOD!CQHMQ)

Onp. Konvwonkyueii 2-x BbICKa3biBaHUM A 1 B Ha3bIBaeTCs CII0OXKHOE BBI-
ckaspiBanue A /\ B (untaetcs «A u B»), KOTOpoe HCTHHHO JIMIIb TOT/A, KOTaa 00a
BBICKA3bIBaHUSI HCTUHHBI.

Jlpyrue o6o3nauenusi: A & B,A-B,AAND B

A B ANB
1 1 1
1 0 0
0 1 0




o | 0 | o0

Hamnp.: A = «Ceronns cBetut conHie», B = «TeMneparypa noBblIaeTcs»

A\ B = «CeroyiHsi CBETUT COJHIIC M TEMIIEpaTypa MOBBIIIACTCS

(") Konwronxyust nozeonsiem ces3zvleamo 1060e KOHeUHOe YUCTIO 8blCKA3bl-
saHull. VIx KOHBLIOHKYUS UCTMUHHA, KO20Ad UCMUHHO KAXCO0e U3 HUX, U JONCHA, KO-

20a IOHCHO XOms Obl OOHO U3 HUX.

. /[usvrouxuusa 2-x evickazvleanuil (lo2u4eckoe Cioxcetue)

Onp. Au3vronkuueir 2-x BricKazbiBaHU A U B Ha3bIBaeTCs CI0KHOE BBI-
ckaspiBanue A \/ B (unrtaercs «A wiam By), KOTopoe JI0KHO TOTIa U TOJIBKO TOTIa,
Kor/1a 00a BhICKA3bIBAHUS JIOXKHBI.

Jpyrue o6o3navennsi: A+ B, AORB

A B AV B
1 1 1
1 0 1
0 1 1
0 0 0

Hanp.: A = «BeuepoM 51 unTaro KHUTY», B = «BedepoM s cMOTpIO TENEBU30P»

AV B = «BeuepoM st YUTAK0 KHUTY WM CMOTPIO TEJIEBH30D»

Omnp. Jluzvronkyueii 2-X BoICKa3bIBaHuid A u B 6 ucknrouarowem cmoic-
Jle Ha3bIBaeTCs CI0KHOE BhIcKasbiBanue A \/ B (uuraercs «wimm A, niau By), uc-

TUHHOCTBH KOTOPOTO OMPEEISAETCS CIEIYIOeH TabIuIen:

A B AVB
1 1 0
1 0 1
0 1 1
0 0 0

Jpyrue o6o3nauennsi: AV B, AXORB,A® B

Hamnp.: A = «llociie okoHUaHUS IIKOJIBI 1 TOETY YUUThCS B MOCKBYY,
B = «Ilocne OKOHYaHHUs WIKOJIBI 5 MOexy yuuThes B [Iutep»

AV B = «Ilocie okoHUaHHUS IIKOJIBI 5 MOEAY YIUThCs Wi B MockBy, wiu B [Tutep»

\V. Uunaukauus 2-x evickaszvléaHul




Onp. Umnaukayueil 2-x BrICKa3piBaHUN A 1 B Ha3bIBaeTCS CI0KHOE BBI-
cka3biBaHue A — B (uutaercs «eciu A, To By, «u3 A cneayer B»), koTopoe 10xk-
HO, €ClIi A — HCTUHHO, a B - 10%HO.

Jpyrue o6o3navennsi: A => B, AIMP B

A B A-B
1 1 1
1 0 0
0 1 1
0 0 1

Hamnp.: A = «Ceroans cBeTuT coiHIe», B = «Ceroaus HeT JOXKIs1»

A — B = «Ecnu ceromHs CBEeTUT COJIHIIE, TO HET IO

V. Dxeusanenyus 2-x 6b1CKa36186aAHUL

Onp. DOkeusanenyueri 2-x BbICKa3biBaHUN A u B Ha3bIBaeTcs CIIOXKHOE
BBICKa3pIBaHuE A < B (umtaercs «A Torja u TOJIBKO Toraa, kKoraa By, «A skBu-
BaJICHTHO B», «A HE00X0JAMMO M J1OCTaTOYHO i B»), KOTOpOE MCTUHHO TOJBKO
TOT/a, KOTJIa BBICKA3bIBaHUS UMEIOT OJMHAKOBbIE ICTUHHOCTHBIE 3HAUEHUS.

Jpyrue o6o3nauennsi: A< =>B,A~B,AECVB

A B A B
1 1 1
1 0 0
0 1 0
0 0 1

Hamnp.: A = «Uucno nenurcd Ha 3», B = «Cymma niudp uucnia geaurcs Ha 3»

A © B = «Yucno genurcs Ha 3 T. U T. T., K. CyMMa ero uudp IeauTcs Ha 3»

2. ®opmyJibl aJIredpbl BHICKA3bIBAHUI
2.1. Ilonamusn no2uyecKkoit popmynst u ee panza
Onp. Breicka3piBaHWE ¢ 3aJJaHHBIM 3HAYEHUEM HCTUHHOCTH HA3bIBACTCS
noz2uueckou nocmosanunou (F u T), a BeICKa3pIBaHUE, 3HAYEHNE HCTHHHOCTH KOTO-
pOro He 3a7]aHO0, HA3bIBACTCS JIOZUUECKOI NePEeMeHHOIL.
Onp. Bcskoe mpocToe BhICKAa3bIBaHKME (JIOTMYECKAs MEPEMEHHAsi WU JIO-

rmycckas HOCTOHHHaSI), a TaxKK€ BCAKOC CJIOXKXHOC BBICKAa3bIBAHHC, 06paSOBaHHO€



U3 MPOCTHIX C MTOMOIIBIO JIOTHYECKUX OMEpaIuii, HA3bIBACTCS J1I02UUECKOU hopmy-
J10U.

O6o3nauenne: O, ©;, Oy, ... Eciu B popmyny @ BXOAAT BbICKa3bIBAaHUS
X1, X2...., Xy, TO B 0011eM BT hopmyiry o6o3HaqaroT D(X1, Xo,..., Xn).

Hamnp.: 1) ®1=AVBA(C— A)

2)P2=((A = V)AB) o (XVY)

Onp. Panzom ¢hopmynsr A Ha3bIBACTCS YUCIO BCEX JIOTMUYECKUX OMepa-

1, C MTOMOINIBIO KOTOPBIX 3Ta (popmyIia oOpa3oBaHa.

Oo6o3nauenne: 1 (O)
Tak, r (1) =4, r (d2) =5

(1Y) Ouesuono, umo pane npocmoeo 8vICKA3bLIBAHUSL PABEH HYIIO.

2.2. IIpasuna umenusn gpopmyn

1. Ecam cKOOKH OTCYTCTBYIOT, TO JOTHUYECKHE OINEPAIIMH BBITTOTHSIIOTCS
B CIJICIYIOIIEH OYEpPETHOCTH: OTPUIIAaHWE, KOHBIOHKIUSA, TU3BIOHKIIWS, UMIUIMKA-
U] ¥ DKBUBAJICHIIMSL.

2. Ecnm 6e3 cko0OOK 3amrcanbl IPYT 3a IPYrOM HECKOJIBKO OJMHAKOBBIX
OTepalnii, TO OHU BBITTOJHAOTCS MOCIEA0BATEIBHO CIEBA HAIIPABO.

3.  Omepamusi OTpUIIAHUS 3aMKUCHIBACTCS 0€3 CKOOOK M MPUMEHSIETCS KO
Bcell hopmyIie, 3alTMCaHHOM I10]T CHMBOJIOM OTPHIIAHUS.

4. Ilpu HE0OXOAUMOCTH M3MEHUTh €CTECTBEHHBIM MOPSIOK IEUCTBUI

4acTh (POPMYJIBI 3AKITFOYAETCS B CKOOKHU.

YkaxeM Mopsgok aeiictBuil wms dopmyist (AvB — C) A A: 1) B; 2)

AvB;3)AvB;4)AvB - C; 5 (AvB - () AA

Boruucnum 3nauenue 3toit popmynsi npu A =1, B=C=0.

®(1,0,0)0=(1v0 »0)Al=(1vl -0)Al=(1 -0)Al= (0 = 0)
Al=1A1=1.

2.3. Cocmaenenue madauy uCMUHHOCHU 015 hopmyn



Ecmu nans nanHOl dopMynsl HEOOXOIUMO BBIYUCIHTH €€ 3HAYCHUS TPHU
BCEBO3MOKHBIX HA0Opax 3HAYEHUN JOTUYECKUX MEPEMEHHBIX, TO COCTaBJISIIOT
TaOJIUIly UCTUHHOCTHU. Takas Tabiuila Bceraa uMeeT 2" CTPOK, IJe # — YUCIIO BXO-
TAUX B GOPMYITY IEPEMEHHBIX.

IIP. Tloctpoiite TabIHIB HCTHHHOCTH Wit GopMyir: a) A A A; 6) A V (B — A).

a)
A A | ANA
1 0 0
0 1 0
6)
A B B B— A AV (B - A)
1 1 0 1 1
1 0 1 1 1
0 1 0 1 1
0 0 1 0 0

2.4. Knaccuguxayusa gpopmyn. llonamue o ux pagnocuibHocmu

Omnp. ®opmymna O(Xj,..., Xn) Ha3BIBACTCS 6bINOJTHUMOI, SCITU OHA TIPUHU-
MaeT 3HaueHue 1 XoTs Obl Ipu 0JTHOM Ha0Ope 3HaUYCHUH Xi,..., X,.

Omnp. ®opmyna D(Xy,..., X,) Ha3bIBACTCS MOMNCOECHEEHHO UCHIUHHOU
(3aKOHOM JIOTHKH), €CJIM OHA NMPUHMMAET 3Ha4YeHUe | mpu Jro00oM Habope 3Haye-
HuM Xj,..., X,.

Hamp.: XV X

Onp. ®opmyna D(Xi,..., X,) HA3BIBACTCA MONCOCCHIBEHHO JIONHCHOU
(mpoTuBOpeuYHeM), eciii OHA MPUHUMAaeET 3HadyeHue 0 mpu JroOoM Habope 3Have-
HuM X3, ..., X,.

Hamp.: X A X

Onp. JIse dhopmynsl @1 u @, HA3BIBACTCS PAGHOCUNbHBIMU, €CIIA OHU
IIPUHUMAIOT OJMHAKOBBIC 3HAYSHHUS IMPH KaXX0M HaObope 3HaueHU’ X1, X2, ..., X,.

Oob6o3nauenune: ©;, = O,

10



Pemmuth BOmpoc 0 paBHOCHIIBHOCTH (OPMYJT MOXKHO C IOMOIIBIO MX HC-
TUHHOCTHBIX TA0JIHII.

I1P. I[OKa}KCM ABC paBHOCHUJIIBHOCTH, KOTOPBIC CICAYCT IIOMHUTD.

1) X->VY=XVV

X Y X—=Y X XVY

1 1 1 0 1

1 0 0 0 0

0 1 1 1 1

0 0 1 1 1

2) XeV=(XvY)a(XvY)

S XVy = XVy

X Y XV y A X B ANB
1 1 1 0 1 0 1 1
1 0 0 1 1 0 0 0
0 1 0 0 0 1 1 0
0 0 1 1 1 1 1 1

(1) Tak kax umnaukayuro u IKEUBAIEHYUIO MONCHO 8bIPA3UMb Uepe3 One-
payuu ompuyaHus, KOHbIOHKYUU U OUSBIOHKYUU, MO TH00VI0 (DOPMYTY MOMCHO 3a-

nucamo, UCNOJIb3YA MOJIKO Mpu j102Uu4ecCKux cumeoid.

3. OCHOBHBIC PABHOCHJIBHOCTH AJITre0Opbl BHICKA3BIBAHU I

1. OHepaI_II/II/I KOHBIOHKIUA U JU3BbIOHKINA KOMMYTAaTHBHBI:
AANB=BAA
AVB=BVA
2. Onepaulxm KOHBOHKIIWA U ITU3BOHKIINA aCCOINATHUBHBI.
(AANB)AC=AANBAC)
(AVB)VC=AVBVO
3. Onepanuyu KOHBIOHKIUSA U JIU3BIOHKIIUS CBSI3aHBI MEXIy COOOH CBOWCTBOM
JTUCTPUOYTUBHOCTH:
ANBVC)=AABVAAC
AVBAC)=AVB)A(AVO)
4, CBONCTBA JTOTUYECKUX KOHCTAHT;
ANT=A ANF=F
AVT=T AVF=A

11



5. 3akonsl 1e Moprana:

AAB=AVB
AvB=AAB
6. CBoiicTBa OTpHUIIAHHUS:
AANA=F AVA=ST
T=F F=T
A=A
7. 3aKOHBI HJIEMIIOTCHTHOCTH (IIPOCTOTO ITOTJIOMICHUS):
ANA=A AVA=A
8. PaBHOCWIIBHOCTBH, OTMEHSIONIAS UMITIUKAIIHIO:
A—B=AVB

9. PaBHOCI/UIBHOCTI/I, OTMCHAIONIME DKBUBAJICHIINIO.
A B=(AVB)A(AVB)
A—-B=AABVAAB

10 PaBHOCI/IHBHOCTI/I, OTMCHANOIINC HCKJIIOYAarOOIyIO U3 BIOHKIIUIO.
AVB=AABVAAB

(") Bce npusedenmnvie c60ucmea MONCHO OOKA3aMb ¢ NHOMOWDBIO UCMUHHOCT-
HbIX maodauy.

OnHu, B CBOIO OuYepe/b, MO3BOJSIOT MOIYYUTh PSII APYTUX BaXHBIX 3aKOHOB H
TOXJIECTB yke 0e3 oOpalieHus: K TadauiamM UCTUHHOCTH, a C MTOMOILBIO TaK Ha3bIBae-
MBIX PaBHOCHUJIBHBIX MPE0OpPa30BaHUM.

PaccMoTpuM HEKOTOpBIE U3 HUX.
11.3aK0HBI MOTJIONICHHS (PACITUPEHHBIE):
ANAVB)=A
JlokazaTenbCcTBO:
ANAVB)=Z=AVF)A(AVB=AV(FAB)=AVF=A ur.n.
AV(AAB)=A
Jloka3aTenbcTBO: (CaMOCTOATEIHHO)
12. 3akoH 00bETUHEHHUSI TIOCHUIOK:
A->B—->C)=AAB—->C

JlokazaTenbCcTBO:

12



A—>B->C=AV(BVC=(AVB)VC=AABVC=AAB—>C, 411
13. 3akoH nmepecTaHOBKH MOCHUIOK:
A—-B—-C=B - (A - (0
14. 3akoH OTpHUIIaHUS UMILIUKAIUH:
A->B =AAB
15. 3aK0oH HCKIIOUEHUs OTPUIIAHUHN B SKBUBAJICHITUU:
A< B=A o B
16. 3akoH nmepeHoca OTPUITAaHUS B YKBUBAJICHITUH:
A-B=A o B
17. 3akOHBI UCKIIFOUEHUS KOHBIOHKIIUU U TU3BIOHKITUHU:
AAB=AvB AVB=AAB
3Hasi pacCMOTPEHHBIE BBIIIE TOXKJAECTBA, MOXXHO YMPOIIATh JIOTHYECKUE

(GopMyIIbI C TOMOILBIO TAK HA3bIBAEMbIX PABHOCUJIBHBIX TPEOOpPa30BaHU.
ITP. Yopoctute GpopMyily ¢ HOMOLIBIO PABHOCUIBHBIX TPEOOPA30BAHUI:

)7 - (Fv0)
/P - (ﬁvc_z)Egv(ﬁva)E(P\/ﬁ)\/QETVQET/
2) X>YVXVY

IX>YVXVY=SEXAY)VXVY=XVv)ANYVX)VY=STAKYVX)VY=(YVX)VY=
(YVY)VX=TVX=T/

3) PAQAS)V(PAS)V(QAS)
IPAQAS)V(PAS)V(QAS)=(PAQAS)V(PVQ)AS=(PAQAS)VPAQASE
SA(PAQVPAQ)=SAT=S/

4) XvY->XvY

/XV?—)XVYEXV?VXVYE(XV?)/\(XVY)EXHY/

4, JloruyecKue 3aKOHbI M1 HX IPUMeHeHHe
npu GpopMyJMPOBAHUM U I0KA3ATEJIHLCTBE TEOPEM
4.1. 3akonst 102uKu, UCNOIL3YEMbLE 8 YMO3AKTIOUECHUAX

1. 3akon ToxkaecrBa: Kaxaas MbiCiib, IPUBOAMMAS B JIAHHOM YMO3a-

KIIFTOUCHHMH, ITPHU ITOBTOPCHUHU AOJIKHA MMETb OJJHO U TO KC YCTOﬁQHBOC coJcpixa-

Hue: A - A
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2. 3aKoH NPOTHBOPEYMA: HE MOTYT OBITb UCTUHHBIMU JIBE MIPOTUBOIO-

JIOJKHBIE MBICIIA 00 OIHOM H TOM XK€ IMPCAMCTC, B3ATOM B OJJHO U TO K€ BPECMA U B

OJHOM ¥ TOM K€ OTHOImeHuu. A A A

3. 3aK0H HMCKJHYEHHOI'0 TPeThero: us3 2-x IMPOTUBOPCHAINIMUX BBICKA-

3BIBaHUM B OIHO M TO K€ BPCMA U B OJHOM M TOM KC€ OTHOIICHHWHN OAHO HCIIPECMCH-

HO UCTUHHO. A Vv A

4. 3aKkoH JABOWHOIO OTPULAHUSA: OTPULIAHWE OTPHUIAHUS JIOOOT0 BbI-

CKa3bIBaHUSI PABHOCWJIBHO CAMOMY BBICKa3bIBaHUIO: A < A

5. 3aK0H «M3 JI0KHOI'0 YTO VIOJHOY»: J0KHOC BBICKA3bIBAaHME HUMILIHN-

nupyer mooe BeickassiBanme: A — (A — B)

6. 3akon «modus ponens» (yTBep:KAAIIHI MOAyC, MOAyC — (uiio-

coCKUI TEPMUH, O3HAYAIOIINKA CBOMCTBO MpPEIMETa, MPUCYIIIEE eMy HE IMOCTOSH-
HO, a JIMIIb B HEKOTOPBIX YCIIOBHSIX): €CITM MCTHHHA HEKOTOpas WUMILIMKALUS H,
KpOM€ TOT0, HCTMHHA IIOCBIJIKA 3TOM MMIUIMKALMU, TO UCTUHHO U €€ CIEIACTBUE:!
AANA-B)—-B

7.  3akon_«modus tollensy (orpumaroniuii Moayc): ecid UCTHHHA He-

KOTOpasd HUMINUIMKAOuUuA W, KpOME TOI'O, JIOXKHO CJIICACTBUC 3TOM UMIINIMKalluu, TO

JI0XKHA U ee mockuika: (A — B) AB — A

8. 3akoH cuajoruzma: OTHOIIEHHE «UMIUIULIMPOBATH» MEXKIY BBICKA-

3BIBAHMSIMH TPAH3UTHBHO (CHJUTOTH3M — 3TO YMO3aKIIIOUYCHHE, B CHIIy KOTOPOTO,
MIPU3HAB UCTUHHOCTH MOCHUIOK, HENB3 HE COTJIACUTHCSI C MCTUHHOCTHIO 3aKITI0Ue-
HUSI, BBITEKaOMIEero u3 nocbuiok): (A - B)A(B - C) (A—-C)

9. 3akoH koHTpanmo3ummu (mpotuBomnocTarieHus): «Korma nBa siBie-

HUS TaK OTHOCATCS OPYT K JPYTY, YTO, €CIU €CTh OJHO, HEOOXOIMMO €CTh U APY-

roe, TO €CJIH BTOPOro HET, He OyIeT u mepBoro» Apucrorens: (A = B) & (B — A)

4.2. Ionsamue o meopemax. llpamas, oopamuas u npomMueonoa0HcHaA

meopemut. Heobxo0umvle u 0ocmamounsvie ycioeusn
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Omnp. TeopemMa — 3TO HEKOTOpas WMILIMKAIUS BBICKa3biBaHWH, T.e. T =
A->B

[Tpu 5TOM BBICKa3bIBaHUE A HA3BIBACTCS YCIOBHEM TEOpeMbl, a B — ee 3a-
KITFOUCHHUEM.

Ecmu B Teopeme A u B mpocThie BhICKa3bIBaHUS, TO TEOpEMa HAa3bIBACTCSA
MIPOCTOM, B IPOTUBHOM CITy4ae - CII0XKHOM.

ITycte T = A — B (1) — HekoTopast TeopeMa (TIpsiMast), TOT/1a:

1) Teopema Tos, = B — A (2) Ha3bIBaeTCsS 00paTHOW TEOPEMOIA;

2) Teopema Trp, = A — B (3) HazpIBaeTCs MPOTHBOIOIOKHON TEOPEMOIA;

3) Tteopema T po5. =B — A (4) Ha3pIBaeTCs TEOPEMOM, MPOTHBOIIO-
JIO’KHOM K 00paTHOM.
Hamnp.:

1) HYCTB T — «Ecan YCTBIPCXYTOJIbBHUK ABJACTCA NPAMOYTI'OJIBHUKOM, TO €ro JuaroHa-

JIK paBHBD», TOr' 1A

T06 - «Ecmm B YCTBIPCXYT'OJIbHUKC JUArOHAJIM PaBHBI, TO YCTHIPCXYTI'OJIbHUK ABJIACTCA

IPSAMOYTOJIBHUKOM»

Tnp, - «Ecmm YCTBIPEXYTOJIbHUK HE ABJIACTCA HNPAMOYT'OJIbHUKOM, TO €ro JUAaroHaJi HE

PpaBHBID»

T np.o6. — «Ecnu B YCTBIPCXYI'OJIbHUKEC NUAaroHajid HE PpaBHBI, TO YCTBIPCXYTI'OJIbHUK HE

SABJIACTCA IPAMOYT'OJIBHUKOM»

B paccmorpennom npumepe teopemsl (1) u (4) SBASIOTCS OJTHOBPEMEHHO
UCTUHHBIMH, a TeopeMbl (2) u (3) ogHOBpeMEHHO JOXKHBIMU. KOHTpnpumepoM K
Teopeme (2) siBisieTcsl paBHOOOYHAsI Tpanenus.

(") Moorcro ookazamv, umo T = T wp.os. U Tos. = Tp., @ 9mo 3uauum, umo,
ecau ookazana meopema (1), mo ooxkazana u meopema (4), a ecau 0okazama meo-
pema (2), mo dokazana u meopema (3).

2) Paccmorpum mpumep cioxHoi Teopembl: «Ecnu y aByx TpeyroiabHukoB ABC u
A1B1C1 =A = 2A1 u =B = ~B1, TO TpeyroiabHUKH 1OT00HBI»
DTa TeopeMa UMEET CIEAYIOMYI0 CTPYKTypy: AA B — C

ObpatHas eif Teopema: C > A A B

[IpotuBononoxHas: AA B — C=AvB > C
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[TpoTuBomnomnoxHas k ooparnoii: C > A v B
OueBHIHO, YTO BCE YETHIPE TEOPEMBI HCTUHHEIE.

T.x. popmyiy, BEIpaKaIOIIYIO CIOXKHYIO (DYHKIIHIO, MOKHO TTPeoOpa3oBaTh
B JIPYTyIO C TIOMOIIbIO PaBHOCHJIBHBIX NpeoOpa3oBaHuii, TO U (GOPMYIUPOBKHU Y
OJTHOM U TOM K€ TEOPEMBI MOT'YT OBITh PA3JIMYHBIMU, a 3HAUUT, OOPATHBIX U IPO-
THUBOTIOJIOKHBIX TEOPEM Y CIIOKHON TE€OPEMBbI MOKET ObITh HECKOJIBKO.

Ecnu uctunHa teopema A — B, To yciaoBue A Ha3bIBAIOT JTOCTATOYHBIM
g B, a B — Heo6xogumbeiM a1 A. O npu 3TOM HcTHHA U TeopeMa B — A, To A
Oyner HeoOxoaumo it B. B aToM ciiyuae roBopsT, 4To A HEOOXOAUMO U JOCTa-
TOYHO 117151 B, u popmynupyror teopeMy B Buge A <> B (A Torga u ToJbKO TOrAa,
korga B).

Hanp.: npusnak genumoctu Ha 3

4.3. Memoowt 0okazamenvcme meopem

. Cxembl npsamoco ookazamenbcmeda

N3BecTHO, 4TO UCTUHHOCTH JIFOOOH TEOpEMbl YCTAHABIMBAETCS MYTEM JI0-
Ka3aTeNbCTBA, T.€. IOCJIEN0BATEIBHOIO BBIBEACHUS OJHUX CYXICHHHU U3 APYIHX,
VMCTUHHOCTh KOTOPBIX 3aJaHa WM JoKa3aHa paHee. CylIecTBYIOT KOHKpPETHBIE
CHOCOOBI 3TOTO BBIBEJIEHUS. PacCCMOTPUM HEKOTOpBIE U3 HUX:

1. ITpaBuno 3akmouenus: Ecnu uctuanbl popmynibl (yTBepxkaeHus) A u A

— B, To Oyzaet uctunna gopmyina B.

A-B
A

B
2. IlpaBuio BBeJeHUS] KOHBIOHKIMU: Ecim uCTHHHBI popMyItbl (yTBEPIKIE-

HUs) A 1 B, TO ICTUHHA U UX KOHBIOHKIIUSL.

A
B

AAB
3. IlpaBuio vaaneHus KOHBIOHKIMHN: ECIM HMCTUHHA KOHBIOHKIIMS 2-X

dbopmyi (yTBEpKIEHUN), TO KaXKasi U3 HUX UCTUHHA.
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AAB AAB

A B
4. IlpaBuiio koHTpano3uuuu: Ecnu yTBepkaeHne A UMIUTMOUPYET YTBEp-

xaenue B, To otpunianue B ummmnupyet orpunanue A.
A—-B
B- A
5. 3akon cwmwioru3zMma: Ecnu u3 ¢opmynsr A cienyer ¢opmyna B, a u3

dbopmyst B cienyer dpopmyna C, To u3 A ciemyet B.

A-B

B-C

A- C

6. [IpaBuiio mokazaTeabCcTBa pa3dopa clydaes:
A-C A-C
B-C A-D

AvB - C A - CAD

. Jloxazamenbcmeo meopem memooom om npomueHO20

YtoOb1 nokazath TeopeMy T = A — B MeTog0M OT NPOTUBHOTO MPEIIO-

nararot, uto T — JI0OXHOE BBICKa3bIBaHMUE, T.e. T — MCTHHHOE BHICKa3blBaHHe. V3
ATOTO TPEATIOJIONKEHNS HW3BJICKAIOT JIOTUUECKUE CICACTBUS, CPEd KOTOPBIX €CTh
CJIEICTBHE S, KOTOPOE:

- JIM0O TOXKJECTBEHHO JIOXKHO,

- THOO TPOTUBOPEUYUT YCIOBHUIO TEOPEMHI,

- 1100 MPOTUBOPEUUT aKCHOME JTAHHOW TEOPUHU WM TEOpEMe, HCTHHHOCTh
KOTOPOM YK€ YCTaHOBJICHA,

- MO0 MPOTUBOPEUYUT KAKOMY-JIUOO APYroMy CIEACTBUIO 3TOH TEOPEMBI.

Ecau takoe cieacTBue HaMaeHO, TO ASJIAIOT BBIBOJ, YTO T, B JeHCTBUTEIIb-

HOCTH, JIOJKHOC BBICKA3bIBAHHC, T.C. TCOPCMaA T nctuHHAa.

5. ®ynkuum ajaredopsl Joruku. byinesa anreopa
5.1. Ilonamue nocuueckoit hynkyuu
N3BecTHO, 4TO 3HaUeHHE (POpPMYIIbl anreOphl JIOTUKU MOJTHOCTHIO 3aBUCUT

OT 3HaYEHUI BXOIAIIMUX B 3Ty (POpMYIy MepeMeHHbIX Bbicka3biBaHUi. C 3TOM TOU-
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KH 3peHust (POopMyITy JJOTUKA MOKHO Ha3BaTh (DYHKITMEH BXOMSIINUX B HEE TPOCTHIX
BBICKA3bIBAHU M.

Omnp. Jlozuueckoui (6yneson) pynkuueit n nepeMeHubix f(xi,...,x,) Ha3bI-
BaeTcs (QYyHKIMSA, KaXKaasi IepeMeHHasi KOTOpOil MoXeT mpuHuMath 2 3HadeHus (0
u 1), u mpu 5ToM cama PyHKIMS TPUHUMAET TOJILKO 0AHO 3HaueHue (0 wim 1).

Omp. [Tepemennas x; B ynkiun f(x1,X2,...,X,) Ha3bIBACTCS HeCyuyecmeeH-
Holi (pukmuenoit), eciii N3MEHEHUE 3HAYCHUS X; B JIIOOOM HaOOpe 3HAYCHUU Tie-
PEMEHHBIX HE MEHseT 3HaueHus GyHkuuu, T.¢. T(X1,...,Xi.1,0, Xi+1,....X,) = f(X1,....Xi.
1,1, Xi+1ye - .,Xn).

B atom ciyuae pynkmms f(x1,Xz,...,X,) MO CyIIECTBY 3aBUCHUT OT n-1 mepe-
MEHHOM, T.e. MpeAcTaBisgeT coboi GyHkuuoo g(Xi,...,Xi1,Xi+1,...,X,) OT n-1 mepe-
MeHHOH. ['oBopsT, uro QyHKIMsA ¢ monydeHa u3 ¢pyHkiwu f ynanennem QukTHB-
HOU mepeMeHHOH, a ¢yHkiwus f momyueHa u3 ¢ BBeJAcHHEM (UKTUBHOU MEpEeMEH-
HOM.

(1Y) [lse pasnocunvHble opmynvl M02uKU BbIPANCAIOM OOHY U MY Jice
@yHKyuro.

(1 Cywecmeyem 2@V Gynesvix gynryuii n nepemenbix.

5.2. Hekomopbule npumepbsl 102udecKux QyHKyuil

|. JJornueckue hyHKIIMU OJHOU IEPEMEHHOMN

Takux ¢pynkuuii — yersipe. [IpuBenem ux B Tadnuue:

X o | P1 | P2 | P3

|

0 1 0 1

0 0 0 1 1

ODYHKIUU QU 3 — ITO TOCTOsIHHBIE PyHKIUU (KOHCTAHTH: 0 1 1 cooT-
BETCTBEHHO). VX 3Ha4YeHUs HE 3aBUCSIT OT 3HAUYCHUN MEPEMEHHOM X, W, CJe0Ba-
TEJIbHO, TIEPEMEHHAs X JUII HUX HecyiecTBeHHa. T.0., @o(x) = 0, ¢@3(x) = 1.

DOyHKIHS (@, TOBTOPSIET X, T.€. ¢1(X) = X.

DOyHKIHS @, «OTPUIACT» X, T.€. P,(X) = X. DTy QYHKIHUIO HA3BIBAIOT OT-
punianuem (wu ¢pyuakuueit HE).
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Il. Jlornyeckue dhyVHKIIMU ABVX IIEPEMEHHBIX

Takux QyHKUMIA — mecTHaAaTh. [IpuBeneM ux B Tabduie:

l//2 W3 l//4 l//5 l//6 w7 l'//8 l//9 wlO wll l//12 l//13 l//14- l//15

>~
<
5SS
<

olo|r|o
ook
olr|o|o
ol |o|r
ok |r|o
Ol |k,
Sllellelle]
RO O
=)
I
i ==)
=
=)
e i

o|lo|r |k~
ook~
olo|o|lo
olo|o-

OyHkuuu U Y, — KoHcTantsl 0 u 1, T. e. QpyHKUmHU ¢ 2-Ms Hecylle-
CTBEHHBIMH [EPEMEHHBIME: Y/, (X1, X2) = 0, (X1, X2) =1

OyHKIUS Y, (X1, X2) = X1 — QYHKIHS IEPBOTO apryMeHTa

OyHKIMs Y, (X1, X2) = X2 — GYHKIHS BTOPOTO apryMEHTa

Oynkums Y, , (X1, X2) = X1 — QyHKIUA MHBEPCHH NIEPBOTO apTyMEHTa

Oynxims Y, (X1, X) = X, — QyHKIUS HHBEPCHH BTOPOTO apTyMEHTa

B dyHKUMAX W, U Y, IEpeMEHHAas X2 QUKTUBHA, 8 B QYHKUUAX W, U Y/,

X1
Oyukuus ¥, (X1, X2) = X1 A Xz Ha3bIBAETCs JIOTHYECKHMM YMHOKEHUEM
(pynxuumen 1)
Oyukumus ¥, (X1, X2) = X1V Xz Ha3bIBAETCS JIOTUYECKUM CIIOKEHUEM (DYHK-
nueit 1JIN)

Oynxuus v, (X1, X2) = XA X = X1/ X2 — 310 Qynkuus eddepa (otpu-
naHue KonbloHKImu win wtpux Lleddepa)

OyHKIHA Yy(X1, X2) = X1V X, = X1 1 Xp — 310 QyHKums [upca (oTpunanue
TU3BIOHKITMY WK cTpenka [Tupca)

OyHKIUS Y, (X1, X2) = X1 <> X2 HA3bIBACTCS PABHO3HAYHOCTBIO

OyHkuus ¥, (X1, X2) = X; © Xp— OTO HEPABHO3HAYHOCTH (CIIOKEHHUE TIO
MOYJIIO 2)

OcTtanbHble QYHKIIMU CTICIUATBHBIX HA3BaHUN HE UMEIOT. DTO QyHKIUH:
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W, 5(X1, X2) = X1 — X2 ; W,(X1, X2) =X; = Xp

Wy, (X1, X2) =Xz — X1 Y, (X1, X2) =X = X
Takum oOpazom, u3 miecTHaAUATH (QYHKIUNA 2-X MEPEMEHHBIX IIECTb
byHKIMi ©MeroT (QUKTUBHBIE mepeMeHHble. C pOCTOM uHMCiIa MEPEMEHHBIX OIS

byHKUIMNA, UMEIOMUX (UKTUBHBIE IEPEMEHHBIE, YOBIBAET U CTPEMUTCS K HYIIIO.

5.3. Omoopasicenue dynesvix hyHKuuii n nepemeHHbIX
HA eOUHUYHBLI N-MEPHBLIL KyO
OoOmnacTh onpeseienus OyaeBbIX QYHKIMH n iepeMeHHbIX f(X1,...,Xn) MOX-
HO paccMaTpuBaTh KaK COBOKYITHOCTh 77 —MEPHBIX BEKTOPOB, KOOPJAMHATAMH KOTO-
poIxX sBistroTest uncia 0 u 1.
Hanpumep, npu » = 3 0o0nacTh ompeieneHuss — €CTh COBOKYIHOCTh 8-U
tpexmepHbIX BekTopos (0; 0; 0), (0; 0; 1),..., (1; 1; 1). Ilpu 3TOM KaXkaplii BEKTOP

MOYHO MPEJACTaBUTh BEPIIMHOW €IMHUYHOTO TPEXMEPHOTO Kyoa:

A
X3
001 011
101 {1
000 010 X»

100 110
X1 /

B o6miem crmydae COBOKYMHOCTh BEKTOPOB OTOOpa)kaeTcsi HA MHOKECTBO
BEPIIMH n-MepHOTro KyOa. Bce Takue BepIimHBI 00pa3yrOT JOTHYECKOE MPOCTPaH-
CTBO.

bynesa (yHnkius oToOpakaercst Ha n-MEPHOM €TUHUYHOM KyOe ITyTeM BbI-
JIEJICHUS TeX BEPIINH, KOTOPBIE COOTBETCTBYIOT BEKTOpPaM, Ha KOTOPBIX 3Ta (DYHK-
IIUsl IPUHUMACT 3HaueHUe 1. DT BEPIIUHBI IPUHATO BBIACIATH )KUPHBIMUA TOYKA-
MU WA APYTAM I[BETOM

ITP. OroOpasure OyseBy GyHKIHIO 3-X mepeMeHHbIX (X1, X2, X3) = (X1 Vv

X2) A (X2 — X3) Ha eIUHUYHBIA 3-XMEpHBIN KYO.
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5.4. Cosepuiennvie Hopmanvhole hopmul Oynesvix Gynkuui
U npugedeHue K Hum

Ecnu JIOTUYECKas bopmyna Ipe/ICTaBIICHA B BU/JIC

KOH'BIOHKIMHU U3 BbIOHKI[UI o o
— IIPOCTBIX BBICKA3bIBAHHMHW W UX OTPHUIOAHHH, TO I'OBOPAT, YTO
JU3BIOHKIUN KOHBIOHKIIUH

(KH®)
(IH®)'

OHBIOHKTUBHOM

K 9
OHa 3aJ]aHa B HOpMaJibHOU popme

JIM3BIOHKTHBHO
Hamp.: BAA)V(AAB AC)—JHD
(BvA)A(BVC)A(AVBVC)—KHD
(1Y) Besxyro nocuueckyio gopmyny, a swauyum, u mooyio 6yneey QyHkyuo
MOJICHO 3aNUCamsv 8 Pa3HbIX HOPMALHLIX opMmax.
Hamp.: f(X1,X2,X3) = X1 A (X2 V x3) — KHD
f(X1,X2,X3) = (X1 A X2) V (X1 A X3) — ITHD
Ecnu B kaxaom ciiaraeMoM (COMHOXKHUTENE) HOpMajdbHOU (OpMBI TIpe-
CTaBJICHBI BCE MEpEeMEHHBIC (TM00 caMH, JIMOO MX OTPUIIAHUS), TO OHA HA3BIBACTCS
cosepuiennoll Hopmanvhoil hopmoit (C/JIHD, CKHD).

Hanp.: (AvBvC)A(AVBVC)A(AVBVC)—CKHO
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(1Y) Besixyro noeuueckyio pyHKyuio MONCHO €OUHCIMBEHHBIM 00PA30M NPeO-
cmasums 6 6ude CHH® u CKH®. Uckniouenue cocmasisiiom no2u4eckKue KoH-
cmanmol: «1» He umeem CKH®, a «0» ne umeem CHHD.

AJZZODumel npedcmaeﬂeﬁuﬂ I’IDOMS’GOJZbHOﬁ 6VJZ€6012 d)kauuu,

3aoaunou mabauuen ucmunnocmu, 6 euoe C/IH® u CKH®

Ecmu dynkius f(Xq,...,Xn) 3a1aHa TabIUIe KICTUHHOCTH, TO JIJIS KaKIOTO
Habopa 3HAYCHMI TIEPEMEHHBIX, Ha KOTOPOM (YHKIIMS IPUHUMAET 3Ha4YeHue 1, 3a-
MUIIEM KOHBIOHKIIUIO MEPEMEHHBIX 00 UX OTpUIIaHUM: B KAUeCTBE 4YeHa KOHb-
IOHKIIMY BO3bMEM CaMy IEPEMEHHYIO X, €CJIM €€ 3HAaU€HHE B JAaHHOM HabOpe paB-
HO |, u oTpunanue Xy, ecnu paBHO 0. JIM3BIOHKIHS BCEX TaKUX KOHBIOHKIWN U
JTACT HAM UCKOMYIO (hopMyITy.

IIP. PaccmoTpuM TabiMily HCTUHHOCTH (PYHKIMHU 3-X EPEMEHHBIX:

F(X1,X2,X3)
1

X
S
X
&

olo|lo|or|kr|kr|k
ook | ook X
olr|o|r o ok
o|lr|r|lolor|o

CornacHo u3noxxeHHoMy aroputmy noiayuum CJIHO:
F(X1,X2,X3) = X1 AX2 AX3 VX1 A Xy AX3VX] AX2 A X3V X1 A Xy AX3
Jna monyuennss CKH® Bechb anroput™M MEHSETCS € TOYHOCTBIO 10
«HaobopoT». CoctaBuMm st mpuBeAeHHoro Bhiie npumepa CKHO:
(X1 VXV X3) A (X1 VX2 v X3) A (X1 V Xy vV X3) A (X V X2 Vv X3)

ITP. 3anucars B CKH® ¢ynkuuio [Tupca f(X1,X2) = X1 1 X2

X1 X2 X1 Xo
1 1 0
1 0 0
0 1 0
0 0 1
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f(x1.x2) = (¥1 v X2) A (X1 v X2) AlXa v X2)

Ilpeocmaesnenue b6ynesvix hyuxuul 8 cogepuieHHou hopme

C NOMOULbIO PABHOCUTIbHbLIX I’ll)€06l961306aHu12

IIP.1. Ilycts OyneBa ¢pynkius 3agana B JJHO:

FXY,2)=(XAYyAZ)V(XAY).

[Tpeobpazyem ee B CIIHD.
/f(x,y,z)=(XAy/\Ev(X/\yAT)=(X/\y/\E)v(X/\yA(ZVE)):(X/\y/\E) VIXAY A
Z)v(XAYy Az)l

IIP.2. IIpeo6pazoBats KH® B CKH® nns pynkiuu

f(x1, X2, X3) = (X1 VX)) A (X1 VX)) A (X] VXy VX3)

[f(x1,x2,x3) =(x1 VeV AL VXL V) AR VX, vXg)=(x1vxeVv (X3AX3)) A (X VX, Vv
MAGAGVG V) =(ivxevxe) Axivey G)AGVEG V) ARy YA

X VX VX)) =(X1vxevxa) AX1vXeV X)) AX VX VX)) A (XL VX, VXg)/

5.5. 3asucumocmu mesrcoy oynesvimu hynkuyuamu
Bce OyneBbl QyHKIIMM MOKHO BBIPAa3UTh Y€pe3 JIBE ONEpAIMH: OTPUIIAHUE
Y KOHBIOHKIIMIO WK OTPULIAHKE U TU3bIOHKIMIO. boiiee Toro, st 3anucu aro00i
OyneBoil (yHKIIMM TOCTATOYHO TOJIBKO OJAHOW M3 ABYX AJIEMEHTAPHBIX (HYHKIIMA:
ctpenku [Tupca unu mrpuxa Hleddepa.
[Tokaxxem 3TO Ha NIpUMEpax:

1) ®yHKIUS OTpUTLIAHUS

X=XAX=X/X

X=XVvX=xIx

2) OYHKIMS KOHBIOHKITUN

X1AX2 = X1 AXy = X1/ X =(X1/X2) / (X1/ X2)

XIAX2=X] AX, =XVX, =X L X, = (xidxi)d (x20 x2)

3) OyHKIUS TU3BIOHKIAH

XIVX2=X; VX, T X AX, =X /X, = (X1/Xp) /(X2 / X))

X1VX2=X1 VX, =Xq l Xy = (X]_»LXZ) l (X1~LX2)
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4) OyHKIUS UMIUTUKALITT

X1 X2 =X VXy =X AXy =X1/ X, =X1/ (X2/ X2)

X12X=X VX =X L X = (X Ix) Ix, =((x1dx1) 1 x) 4 ((x1dx1) 1 x5)

5.6. Munumusayusn oyneswvix gpynkuuii. Kapmur Kapno

Cno>XHOCTh JIOTUYECKON (DYHKIMK MPONOPLUHUOHATBHA YHCITY MEPEMEHHBIX
U YHCITy JIOTUYECKUX orepanuid. Jlornyeckue GyHKIUU MOKHO YNPOCTUTH HETO-
CPEICTBEHHO C MOMOIIBIO JJOTMYECKUX TOXAECTB, HO, KaK IIPAaBUJIO, TaKue Mpeod-
pa3oBaHus TPEOYIOT IPOMO3JKHUX BBIKJIAA0K. K ToMy e mponecc ynpoiieHus Oy-
JIEBBIX BBIPAXKEHUN HE SBISETCS anropuTtmudeckuM. Ilostomy Oonee menecooo-
pa3HO UCIOIb30BaTh CIICIUAIbHBIE AJTOPUTMHYECKHE METOAbl MUHHUMM3ALINH,
MO3BOJIAIONIME MPOBOJUTH yrpolieHue (GyHKIUU Oojee MPOCTO, OBICTPO U 0e€3-
omnbouHo. Hanbonee yacTo UCHONb3yeMbIMU U3 HUX SIBIAIOTCS MeToJ KapT Kap-
HO 1 MeTto KBaitHa-Mak-Kiackn.

Meroa kapt KapHo MCHONB3YIOT Ha MPAKTUKE MPU YUCIIE MEPEMEHHBIX HE
Oonee mectu. Ecan mepeMeHHbIX OOJbllle IIECTH, OOBIYHO HCIOJIB3YIOT METO[
KBaiina-Mak-Knacku, T.k. METOZI KapT TEPSET CBOO HATJISIHOCTb.

Kaptsl Kapno sBasiercs rpaguyeckum crnocoooM MUHUMU3AIUU OYJIEBbIX
GyHKINNA, KOTOPBINA MPECTaBISET COOON Onepary MonapHOro HETMOJIHOTO CKIIEH-
BaHUSI U AJIEMEHTAPHOIO MOTJIOIICHHUS.

Ornepanysi TonapHOro CKIEHWBAHUS OCYIIECTBISICTCS MEXAY JBYMsS UJI€HA-
MU (TepMaMH), COAEPKAIIMMHU OJIMHAKOBBIE NMEPEMEHHBIC, BXOXKIEHUS KOTOPBIX
COBIAAAIOT JIJISl BCEX MEPEMEHHBIX, KpoMe OJHOM. B 3TOM ciyyae Bce nepemeH-
HbIE, KPOME OJHOM, MO’KHO BBIHECTH 332 CKOOKH, a OCTaBILIKECS B CKOOKaxX MpsMoe
Y HHBEPCHOE BXOKJICHUE OJTHOW IIEPEMEHHOUN NOABEPTHYThH CKIICHKE.

Hampumep:  (X{AXyAX3AX,)V(X{AXSAXZAX,) = X]AXpAXgA(X3VXg) =
X1 AXoAXy

Takum o00pazom, rinaBHoiM 3agadeit mpu MuHumuzanuu CAH® u CKHO

ABJIACTCA IMOWUCK TCPMOB, IMMPUTI'OJHBIX K CKJICHKE C MOCJICAYIOIIHUM ITOIJIOIICHUCM,
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9TO A5l O0MbIINX (HOPM MOKET OKa3aThCs IOCTATOUYHO CIOKHOM 3anayeil. KapTsl
KapHo nperocTaBisioT HArJISIAHBINA CIOCOO OTBHICKAHMS TAKUX TEPMOB.

C onHoii cTOpoHBI, KapTel KapHO MOKHO paccMaTpuBaTh KakK MEPECTPOCH-
HBIE COOTBETCTBYIOIIUM 00pa3oM TaOJHWIbI UCTUHHOCTU (YHKIUH, a C Ipyrou -
KaK OIPEJIETICHHYIO IUIOCKYIO Pa3BEPTKY €MHUYHOTO N-MepHOTO (OyseBoro) Kyoa.

Yucno KIETOK KapThl PaBHO 27, TJE€ N - YUCIO NMEepeMEHHbIX QpyHKuuu. Ee
CTOJIOLBI M CTPOKM 0003HAYAIOTCS MPSIMBIMU U UHBEPCHBIMU NEPEMEHHBIMH JIaH-
HOW (PyHKIIMM TakuM 00pa3oM, 4yTOOBI JIFOObIE COCEHUE KIETKU MO CTPOKaM WIIU
10 CTOJIOIAM OTJIMYAIKMCh Obl MEXIy COOOM 3HAYEHHEM TOJBKO OJHOUN IEepeMeH-
HOI. DTO cAENaHo sl TOTO, YTOOBI OBLIO OBl BOBMOXHO NPUMEHUTH 3aKOH CKJIEH-
BaHus. KieTku, Haxozsmuecs Ha TpaHUIIaX OJHOM CTPOKM WM CTOJNOLA, TaK e
CUMTAIOTCS coceqHUMU. Kaxaas KieTka KapTbl COOTBETCTBYET MPOU3BEICHUIO TIe-
PEMEHHBIX, Ha [IEPECEUCHUH KOTOPBIX OHA HAXOIUTCS.

Kapter Kapao mna 2-x, 3-X U 4-X NMEPEMEHHBIX MOXHO H300pa3uTh Ha

I1ockoct. OHU UMEIOT BUJ:

X2 XZ

X1

X1

XZ X2 XZ XZ

X1
X1

X3 X3 X3 X3

X2 X2 XZ X2

X1 X3
X1 g
Xp X3
X1 X3

X4 X4_ X4_ X4

st 5-u u Gosee nepeMeHHbIX HEOOXOUMbI 00bEMHBIE (PUTYPBI.

ITP. [Tycth ¢pyHKIIMA 2-X TEpEMEHHBIX 3aJaHa TaOJInLeld ICTUHHOCTH:
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o|lor|— X
ol ok X
OO | |=h

COH®D: f= (x;AX,)v(x1AX;)

CoctaBum s 3toit pynkiuu kapty Kapho:

X2 XZ
X1 1 1
X1

JInst MuHUMU3aU QYHKITUN UCTIONB3YETCS 3aKOH «CKJICUBAHUSY:
(1A X2)v(x1A X3) = Xq

Ecnu nepemeHHast u3MeHsET CBO€ 3HaU€HUE, a QYHKIIUS IPU 3TOM OCTACT-
Cs1 HCU3BMEHHOM, TO 3Ty NIEPEMEHHYI0 MOKHO UCKJIFOUUTD U3 BBIPAXKECHUS.

s mosydeHUusT MUHUMAIIBHOM (YHKIIMM OXBaThIBAIOT OOJACTAMH BCE
KJIETKH, UMEIoIIMe 3HaueHue 1 u gBisronmecss coceHUMU. OObeUHAIOTCS KIIET-
KM 10 CIISAYIOIIUM IpaBUIaM: YUCIO OObEIMHSAEMBIX KIeTOK 2, 4, 8, 16, 32 u T.
II.; OOBEIMHATHh HAJI0 KaK MOXKHO OOJIbIIIE KJIETOK, a CAMUX OOBEIUHEHHUH JTOJDKHO
OBITh KaK MO>KHO MEHBIIIE.

Taxk, nyis Hamel QyHKIMY MOTYYrM:

ng

X1

% |0 |0

DTO 03HAYAET, YTO MEPEMECHHYIO X2 MOXKHO UCKJIFOUHUTh, a 3HAUUT T = X;.
IIP. [Tycth nana pyHkuus 3-X NepeMeHHBIX:
f = (x1AXyAX3) V(X1 AXp AX3) V(X1 AX AX3) V(X AX5 AX3) V(X AXy AX3)

Torna ee kapra KapHo umeer Bun:

X2 | X2 | X, | X,
X1 L 11 [1]

XS X3 X3 X3
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[TpsiMOYTOJIBHUK, COAepXkamuii 4 eIMHUIBI B 1-i CTpOKE, MO3BOJISCT HMC-
KJIIOYHUTh IEPEMEHHBIC X2 U X3, @ IPSIMOYTOJBHHK, COACPIKAIIMIA IBE ¢IUHUIIBI B |-
M CTOJIOIIE, - TIEPEMEHHYIO X1.

T.o., f =x1V (X, AX3)

IP. IIycts f =
(261 AX5 AX3 AX )V (X AXp AX3 AXL ) V(X AXG AX3 AX, ) V(X1 AXG AX3 AKX, ) V(X AXG AX3AX,)

CoctaBum 1711 3708 QyHkumnu kapty Kapho:

X2 | X2 | Xo | Xp
x1]1 111 [x3
X1 X3
X1 X3
z 1 1 X3

Xa | X4 | Xy | X4

UeThipe eNUHUIIBI 10 YTJIaM TaOJIUIIbI O3BOJISIIOT UCKITIOUUTH X1 U X2, @ IBE
COCEHUE €AUHULIBI B |-l CTPOKE — IEPEMEHHYIO X4.

3HaunT, f = (X3AX4) V(X1 AX;AX3)

5.7. Kanonuueckuit mnozounen /Kezankuna. Memoouxa npeocmaegienus
oyneeout hynkyuu 6 eude mnozounena /Kezankuna
Kpome OyneBoit anredpbl cymiecTByIOT enie anrebpa XXerankuHa, koTopas
orepupyet OyJeBbIMU (YHKIIMSAMH TaK ke, Kak ¥ OyyneBa anrebpa, HO CTPOUTCS
BCETO JIUIIIb HA OCHOBE 2-X OIEpaluii:
- YMHOKEHHS (COOTBETCTBYET KOHBIOHKIUH);

- CJIOKEHUS 110 MOJTYJIIO 2 (COOTBETCTBYET UCKIIIOYAIOIIEH TU3BIOHKITUN).

X1 X2 X1-X> X11+Xo
1 1 1 0
1 0 0 1
0 1 0 1
0 0 0 0

Cesoticmea ancedpul JKezankuna

1. KoMMyTaTHBHOCTE 00€MX OIEpaIlfii
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X1 Xo=X2" X1 X1+ X=X+ Xy
2. ACCOIIMATUBHOCTH YMHOKCHHS M CIIOKCHHS

(X1 X2) - X3=X1" (X2 X3) X1+ Xo) + X3=X1+ (X2 + X3)

3. I[I/ICTDI/I6VTI/IBHOCTB YMHOXCHHSI OTHOCHUTCIIBHO CJIIOKCHUS

Xl'(X2+X3):X1‘X2+X1‘X3

(1Y) Bmopoii oucmpubymuenocmu nem.

4. CBoiiCTBA KOHCTAHT: x-0=0 x-1=x x+0=x

(") Csoticmea 1 — 4 nonnocmoio coomeemcmeayom c80UCMEaAmM aneedpovl YuUcell.
Oco0OeHHbIMU SIBIIAIOTCS CBOMCTBA 5 U 6.

5. 3akoH npuBeaeHus MOT00OHBIX x+x=0

6. 3akoH TIOTJIOIICHUA AJII YMHOXKCHUA ! X X=X

COOI’I’ZHOW@HZ/{}Z, yémdaHaeausarnuiue CeA3u o0beux a]Z2€6D

1. x=1+x

2. X1 AX2=X1"X2

3. X1vXo=x1+ X0+ X1 X

4, X1+X2=X] AX2V X1 AXy

(1Y) Iocreonsist popmyna, no cymu, ecmo 3aKOH OMMEHbL UCKTIOYAIOU)CLL
OU3BIOHKYULL.

Bce atu popmynbl MOTYT OBITH JIETKO JI0Ka3aHbI C IIOMOIIIBIO TAOJIUIL UC-
TUHHOCTH.

Onp. Kanonuueckum mnozounenom Kezankuna Ha3pIBaeTCs TaKOM MHO-
TOYJICH, WICHBI KOTOPOTO HE COJCPKAT YMCIIOBBIX KOA(DPHUITMEHTOB, OTIIMYHBIX OT
1, ¥ JIUHENHBI OTHOCUTENIBHO 000N M3 MEePEMEHHBIX (BCe NMEpeMEHHbIe B 1-oi
CTEIICHH).

JIroOyro OyneBy (QyHKIIMIO MOXKHO €IUHCTBEHHBIM 00pa3oM MPEACTAaBUTH B
BHJIe MHOrouwicHa JKerajikuHa.

[IpencraBnenue OyneBoil pyHkuMU B Buje MHOrowieHa JKeraiakuHa u 00-
paTHBIA TEepexoJl ACNATCI C MPUMEHEHHEM (GOpMYII, BBIPKAIOIIMX CBOHCTBA

obeunx anredp, a Takke Hopmys mepexoaa.
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ITP. /lanubie OyneBsl PYHKITMU 3aMUIIEM B BHIe MHOTOUYJIeHa JKeraakuHa:

1) xXARXRVY) =XAXVXAY=FVXAYy=XAYy=X-Yy

[2-01i cnoco6: x AXVY) =x-(1+x)vy)=x-(1+x+y+(1+x)y)
=X (1+x+y+y++xy)=x-(1+xX+X"y)=X+X"X+X X 'y=X+tX+X-
y=x"-y/

2) x-y=xXxvy=(1+x)vy=l+x+y+(1+x)-y=1+x+x"y

3) Xey=FEvy)Aa@vy)=(Q+x+x-y)-(1+y+x-y)=1+y+x-
YHX+X Y+X X Y+X Y+X Y Yy +X Xy Yy=1l+y+xX+X-y+xX-y+X
"Yy+X-y=1+y+X

4) Xv(yvz)=x+(vz+x-(Yvz)=X+y+z+y-z+X-(Y+z+Yy
"Z)==EX+Y+ZHY Z+HXY+XZ+X Y-z

5 xly=xay=x-y=1+x-y

6) xly=xw=x+y+x-y=1+x+ty+x-y

IIP. /{anubiii MHOrowieH JKerankuHa npencTaBuM B BUJle OyJeBOH (yHK-
117078

1) 1+x+y+x-y=1l+xvy=xvy

[2-01i cnoco6: 1+ X+y+x-y=(1+y)+x-(1+ty)=(1+y)(l+x)=y-
X=yax=xvyl

2) l4x+z+x-z+x-y+xy-z=Q1+z)+x-(1+z)+x-y-(1+

2)=(1+2) - (1+x+xXyY)=ZAQ+X - (1+Y)=ZAL+XAY)=ZAXAY=Z
A(xvy)

3)

5.8. Ilpunoscenue nozuueckux YyHKuuil K aHanu3y u CUHmMe3sy
peeiino-Konmakmuvix cxem. Jlocuueckue cxemut

Konmakmnuasa cxema mpencrapisieT coOOH yCTPOMCTBO W3 TPOBOJIOB H
KOHTAKTOB, CBSI3BIBAIOIIUX HECKOJIBLKO MOJIOCOB (BXO/I0B, BHIXOJ/IOB).

KoHTakThI OBIBAIOT:

* 3ambiKarouue, KOTOphie B pab0YeM COCTOSTHUN 3aMBIKAIOT TIEMb:

X

29



* pazmviKaouwue, KOTOPhIE 3aMbIKAIOT IIETIh B HEPaO04eM COCTOSIHUH:

X

PaGoueMy cocTosiHMIO KOHTaKTa (KHOIKa Ha)aTa) CTaBUTCS B COOTBET-
ctBue 1, Hepabouemy — 0, HATMYUIO TOKA B 1IeTH — 1, OTCyTCTBHIO TOKa — 0.

[Ipu ynpasisitonieM BO3I€UCTBUM KOHTAKT MEHSIET CBOE€ COCTOSIHUE, B 3a-
BUCHMOCTH OT YEro MPOMYCKAET JIEKTPUUYECKUM TOK WM MPENSTCTBYET €ro mpo-
xoxaeHuto. [Ipu 3ToM ciaeayer uMeTh B BHY, YTO KIIOYM, 0003HAYECHHBIC OJTMHA-
KOBBIMU OYKBaMH, CBSI3aHbI MEX]1y COOOM U YIpaBJSIOTCS OJHOM KHOMKOM.

Oka3zbpIBaeTcsi, 4TO JIOOYI0 Jorhueckyro ¢opmyny (O0yneBy (yHKIUIO)
MOXHO pPEaIn30BaTh CXEMOM, COCTOSIIEH U3 MOCIEI0BATEIbHO U TTapallIesIbHO CO-
€IMHEHHBIX KJItO4Yel (KOHTaKTOB).

Onepauuu_ompuyanus COOTBCTCTBYCT CXEMa C OAHHUM Pa3MbIKAIOIIHNM

KIIFOYOM:

X
Ecnu xHomnka Haxata (X = 1), K104 pa30MKHYT, TOKa B LIENU HET, MPU OT-
nyieHHon KHorke (X = 0) K104 3aMKHYT, U B LENU TEYET JEKTPUUECKUN TOK.

Onepauuu KOHBIOHKUUU COOTBCTCTBYCT CXCMa C 2-Ms IMOCJICA0BATCIBHO

CoeﬂHHéHHBIMI/I 3aMBbIKAIOIIMMH KOHTaKTaMU:

X1 X2
Tok B 1eNH €CTh, €CIM HaXKaThl 00€ KHOIKH 0JJHOBpeMeHHO (X1 = X, = 1).

Onepauuu_O0u3viOHKYUU COOTBETCTBYET CXeMa C 2-Ms MapajuieibHO CO-

CI[I/IHéHHBIMI/I 3aMBIKAIOIIIMMHU KOHTaKTaMU:

X1

X, —|
DIIEKTPUYECKUM TOK B IIETIU €CTh, €CJIM Ha)KaTa XOTs ObI OJTHA U3 KHOIIOK.

HOCTpOI/IM KOHTAKTHBIC CXCMBI JJIA UMIIJIMKAllU 1 OKBUBAJICHIIMH.

T.x. cripaBemyinBa paBHOCUIBHOCTE X1 = Xo = X; V X3, TO umnaukayuu

6y,Z[eT COOTBCTCTBOBATH CJICAYIOIIAsd CXEMa.

30



X1

X2

Onepauuu IKeueaienuuu 6YI[YT COOTBCTCTBOBATH JIBC PA3JIMIHBLIC CXCMEI,

T.K. UMCIOT MCCTO ABC PABHOCHUJIbBHOCTH:

1) XieX=X, VX)AX,VX)

X1 X2

X2 X1

2) X1<—>X25(X1/\X2)V(X_1/\X_2)
X1 X2

Xy X; —

IlocnenHue nABe LENU PaBHOCHUIIBHBL: MIPU OJUMHAKOBBIX 3HaUEHUAX X1 U X2
Ha BXOJIaX 3HAYEHUSI HA BBIXOJIaX PABHBI.

Omnp. /IBe KOHTaKTHbBIE CXEMBbl HA3bIBAIOTCS PAGHOCUNbHBIMU, €CIU 3TU
CXEMbI 00J1aJJal0T OJJUHAKOBBIMU (DYHKIUSMU TPOBOJAUMOCTH.

N3 AByX paBHOCHJIBHBIX CXE€M 0OO0Jiee MPOCTOM CUMTAETCs Ta, KOTopas co-
JIEP)KUT MEHBIIEE YUCIO KOHTAKTOB. FIMEHHO MareMaThyeckas JIOTHUKa MO3BOJIAET
pemarb TpodieMy MUHUMU3ALMKN KOHTAKTHBIX CXeM (TI0JIydeHHE pe3yJibTaTa Lie-
HOM MUHUMAaJIBHOTO KOJIMYECTBA KOHTAKTOB).

ITP. CocTaBuTh KOHTAKTHYIO CXEMY CIIEAYIOMICH ToTuuecKon (hopmMyIib:

V=(XiAX) A (K AX) V(Xs A X))V (XeAX; AXs)

X;p

_ X2
. Xy

X1

X1 - g
3ameTuMm, 4TO XOTs B (popmysie 9 KOHTAKTOB, UMHU YNPABISAIOT 3 KHOIKU —

a1 X, Xo 1 Xa.

X3

Ynopoctum Gopmyiy:
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KX AXoAX] AX)V(XIAXoAX, A X)) VAKX, AXs) = (FAX,)V
FAXDVXAX, AXs)=EFVEVXIAX, AXa) =XiAX, A Xz

COOTBETCTBEHHO YIPOIAETCS KOHTAKTHAS CXEMa!

X1 [ XZ X3

HenocratkaMyn KOHTAaKTHBIX CXEM SBJBUINCh UX HU3Kasg HAJACKHOCTb U
ObICTpoAeiicTBHE, OOINBIINE pa3Mephl U MOTpedienue 3ueprun. [loaToMmy nomnbITka
UCIT0JIb30BaTh Takue cxeMbl B DBM He onpaBaana ceOs. [losiBiieHHe BaKyyMHBIX U
HOJIyTIPOBOJJHUKOBBIX MPHUOOPOB MO3BOJIUIIO CO3[aBaTh JOTMUYECKHUE 3JIEMEHTHI C
ObICTpOJICCTBHEM OT | MWIMOHA NEPEKIOYEeHUN B CEeKyHIy. MIMEHHO Takue
AJIGKTPOHHBIE CXEMbl HAIIM CBOE MPUMEHEHHWE B KaueCTBE AJIEMEHTHOM 0asbl
OBM. Bces Teopusi, W3NI0KEHHAs AJIi KOHTAKTHBIX CXeM, Oblja NepeHeceHa Ha
DIIEKTPOHHBIE CXEMBI.

Jlocuueckue (CTpyKTypHbIE UM (PYHKIIMOHAIBHBIE) CXeMbl TIPEACTABIISIOT
co00l COeTMHEHNE JIOTUYECKUX YCTPOMCTB.

BaxnelmmMu 3 Takux yCTPOWUCTB SIBISIOTCS TPUTTEPHI, MOJIyCyMMAaTOPHI,
CYMMarTopsl, upaTopsl, AemndpaTopsl, CAETYMKH, PETUCTPHI U JIp. B cBOO Oue-
pelp, JOTUYECKUE YCTPOMCTBA MOKHO paccMaTpUBaTh KaK LENU U3 JIOTUYECKHUX
DJIEMEHTOB.

Onp. Jlocuueckum nemenmom HaA3BIBACTCS NUCKPETHBIN MpeoOpa3oBa-
T€JIb, KOTOPBIN MOCae 00paOOTKU BXOAHBIX JTBOMYHBIX CUTHAJOB BBIIAET HA BBIXO-
J1€ CUTHAJI, SIBJIAIOLIUICSA 3HAYEHUEM OJJHOM U3 JIOTUYECKUX OIEpaLUu.

[IpocTelmuM JTOTUYECKUM DIIEMEHTOM SIBISIETCS UHEEPMOP, BBITIOJIHSIO-
i QyHKUIMIO oTpulanus. Eciu Ha BXOJA MOCTYMaeT CUrHajl, COOTBETCTBYIOIIUM
1, To Ha BBIxOME OyAeT 0. U HAaoOopoT. Y 3TOrO AyIeMEHTa OJIUH BXOJl M OJWH BbI-

xol. Ha ¢pyHKIIMOHAIBHBIX cXxemMaxX OH 0003HAYaeTCs:
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Jlornueckuii AJIEMEHT, BBLITIOJHSIOUIMN JIOTHUECKOE CJI0KEHHUE, Ha3bIBACTCS
ousvionkmopom. OH WMEET, Kak MHUHHMYM, JBa Bxonaa. Ha ¢yHKIMOHaTBHBIX

cxeMax OH 0003HayaeTcs:

X 11

y

JIornyecKkui dJIEMEHT, BBIIOJIHAIOIINAN JIOTHYECKOE YMHOKECHHUE, HAa3bIBACT-
csi Konvlonkmopom. OH UMeeT, Kak MUHUMYM, J1Ba BxoAa. Ha ¢yHKIIMOHaTBHBIX

cxeMax OH 0003HayaeTcs:

X |&

y

HPYI‘I/IC JIOTUYCCKHC 3JICMCHTHBI CTPOATCA U3 3TUX TPCX HpOCTGﬁHIHX. I[a>1<e

JJI1 UMIINIMKAIIMK U OKBUBAJICHTHOCTHU HCT CIICHHUAJIBHBIX JIOTHYCCKUX 3JICMCHTOB,

T.K. A = B MoxHO 3aMeHHTh Ha A v B; A & B MoxxHO 3amMenuTh Ha (A A B) v (A

A B).
Cnoxnoit noruueckoit pyHkimu f(x, y) = X Ay COOTBETCTBYeET cXeMa.
X &
Oo——-
y
Jto: snement «-HE» Ananornyso: snemeHT «JIN-HE»
X & X 1
o0————
@
y y

AJZZODMWZM nocmpO€EeHUs 102UUECKUX CXEM

1) OnpenenuTh YUCI0 MEPEMEHHBIX
2) OnpeaenuTh KOJTMYECTBO JOTHYECKUX ONEepalui U UX MOPSI0K

3) B34tk aist KaXK101 JIOTUYECKON OTEpaiuy JIEMEHT
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4) O0BbeIMHUTD JIOTUYECKUE AIIEMEHTHI B MOPSIKE BBHIOJHEHHS JIOTUYECKUX OIle-
panmit

ITP. CocTtaBuMm Joruyeckyro cxemy st pynkmuun f= AV B A A,

Nwmeem niBe nepeMeHHbIe: A u B.

JIBe noruyeckue oneparuu: 1 - A, 2 -V,

Crpoum cxemy:

A &

B

Y
A
[

Sanuce 1o2uueckou hyHKuuu no 3a0AHHOU T102UYECKOU CXeme

Heobxoaumo cHayana nmoamnucarb Ha CXEME MPOMEXKYTOUYHbIE (PYHKIUH,
IIOJIy4aeMbl€ Ha BBIXOJIE€ KaXJOTO 3JEMEHTA, a IOTOM CLENUTh UX JOTHYECKUMU
OnepalrsIMH.

x  [¥]

e T
&

& ]

F:X/\_YvX/\Z

6. Jlornka npeguKkaToB

6.1. Ocnognbie nonamus, C6A3aHHbIE C NPEOUKAMamu
[TycTh maHo BbICKa3biBaHUE «7 — mMpocToe yuciao». OHO yTBEPKIAET, U4TO
quciao «7» (CyOBeKT BbICKa3bIBaHUs) 001adaeT CBOMCTBOM «OBITh MPOCTHIM YHC-
jgom». O4EBUIHO, YTO 3TO HICTHHHOE BBHICKAa3bIBAaHUE.
Ecnu B paccMOTpeHHOM MpuMepe 3aMEHUTh KOHKPETHOE YHCIIO «7» Tepe-
MEHHOM «X», TO TIOJIYYHTCSI BBICKa3bIBaTeIbHAS (hOopMa «X — IMPOCTOE YUCIO». [Ipn
OJTHUX 3Ha4YeHUs «x» (Hampumep: 13, 17) sTa dopma aeT UCTUHHBIE BBHICKA3bIBA-

HUS, a IPU IPYrUX 3HAUeHUsX (Harpumep: 6, 28) — 10>KHbIE BHICKa3bIBAHUSI.
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Onp. IlpennoxeHus: ¢ NepeMEHHbIMU, KOTOPHIE CTAHOBATCSI BbICKA3bIBa-
HUSIMU B PE3yJIbTaTe 3aMEHbI IEPEMEHHBIX UX JIOMYCTUMBIMHU 3HAYCHUSIMU, HA3bI-
BAIOTCA HPEOUKamamu.

Omp. IIpenukar ¢ ogHON IEpEMEHHOI Ha3bIBaeTCS 0OHOMecmHbIM (C80li-
cmeom), IByX U 0oJjiee MEPEMEHHBIX — 08YMEeCMHbIM, mpexmecmHblm U T.1. (om-
HOuleHueMm)

O6o3nauenne: P(x), Q(X, y), S(X, Y, z), P(X1, Xa,..., Xn)

Hamnp.: 1) P(x) = «x genurcs Ha 5» — 0AHOMECTHBIN MTPEAUKAT

2) «x2 — 2x = 0» — OTHOMECTHBII npeauKaT

3) Q(x;y) = «Peka x Bagaer B MOpE y» — IBYMECTHBIH MpeHKaT

4) «X + Y = Z» — TpeXMECTHBIN MpeIuKaT

(") Ouesuono, umo ecau 6 npeouxame 0OHY NEPEMEHHYIO 3AMEHUMb ee

KOHKDEMHbIM 3HAYeHuem, mo MeCmHOCMb npeouxama ymeHvuiaemcs Ha 1. Tax
KaK 0OHOMEeCmHbLI NPeouKam nocie NOOCMAaHO8KU 6MeCno NepemMeHHOl KOHKpen-
HO20 3HAYEHUs NPespawaemcs 8blCKa3vbleanue, mo BblCKA3bIBAHUE MONCHO CUU-
mams HYJIbMeCmHbIM NPEOUKAMOM.

[Ipu 3apanum npeaukaTa o0A3aTENbHO JOJKHO OBITH YKAa3aHO MHOKECTBO
TE€X 3HAYEHUU, KOTOpbIE MOTYT MNPHUHUMATh NEepeMeHHble. Ero HasbIBaloT 00.1a-
cmuvlo onpeodenenus npeoukama v o0o3HadaroT U. [Ipu 3TOM, MHOXKECTBO TeX
3HAYeHUH U3 U, TPU KOTOPBIX JTAHHBIA MPEAUKAT SBJISIETCS UCTUHHBIM BBICKA3bIBa-

HUEM, Ha3bIBACTCA 001aCMbI0 UCHUHHOCIMU npeouKama v o0o3HavyaeTcs |.
Hanp.: 1) P(X) = «x — 4eTHOE 4nciIo»
Ur=N, Ip={x|x = 2K, rae k € N}
2) Q(X) = «x®—2x =0»
Uo =R, g ={0;2}
3) P(X, ¥) = «x KpaTHO y»
Up = N? (MHOECTBO yTIOPSAIOYEHHBIX Hap HATYPAIbLHBIX YHCEN)
lb={(x;y) EN?|x:y}
Omnp. [Ipenukar Ha3bIBACTCS MOMHCOECHBEHHO UCMUHHBIM, €CIIA OH CTa-

HOBHUTCA MCTUHHBIM BBICKA3bIBAaHHCM IIPpH JIFOOBIX AOIMYCTUMBIX 3HAYCHUAX IICPC-

MCHHBIX, T.C. €0 MHOXCCTBO HICTUHHOCTH COBIIaAAa€T C 00J1aCTBIO OIIPCACIICHMA.
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Omnp. [Ipenukar Ha3bIBAETCA MOMHCOECHIBEHHO IOHCHBIM, €CIIA OH CTaHO-
BUTCS JIOKHBIM BBICKA3bIBAHUEM IIPU BCEX NOMYCTUMBIX 3HAYEHUSIX MEPEMEHHBIX,
T.€. €0 MHOKECTBO UCTUHHOCTH SIBJISIETCA ITYCTHIM.

Onp. IIpegukar, KOTOPBIM HE SBISETCS TOKIECTBEHHO WCTUHHBIM WU

TOXIACCTBCHHO JIOZKHBIM, HA3bIBACTCS 6bINOIHUMDbBIM.

Hanp.: 1) (x — y)(X + y) = x2 — y? — TOXK/IECTBEHHO MCTUHHBIH JIBYMECTHBIH MpeIHKAT
Ha MHOXKecTBe R?

2) x + 1 =X — TO)KIECTBEHHO JIOXKHBII OJTHOMECTHBIN MpeIUKaT Ha MHOXeCTBE R

Onp. JlBa IpeauKaTa HA3hIBAIOTCS IKEUBAICHMHBIMU (PAGHOCUTLHBIMUL),
€CIIM OHH OTPEJIEIEHBI HA OJJHOM M TOM K€ MHOYKECTBE U HX MHOYKECTBA HCTHHHO-
CTH COBIAJIAIOT.

IToHATHE PaBHOCUILHOCTH UTPAET BAXKHYIO POIIb IPU PACCMOTPEHUH YPaB-
HEHU, TIOCKOJIbKY KayKJ[0€ YPaBHEHHUE MPEICTABIIAET COO0M HEKOTOPHIN MPEIUKaT,
a 3a/1a4a pelIeHHs] YPaBHEHUs — 3a/1ady HaXOKJIECHUS MHOKECTBA HCTHHHOCTH CO-
OTBETCTBYIOLIETO MPENKaTa. B Impolecce pelieHys ypaBHEHHs HaJl HUM TIPOU3BO-
IATCS PasInYHble IPEOOPa30BaHKs, P TOM BaKHO, YTOOBI TOJTy4aeMbIi MpeIu-
KaT ObLI PABHOCUIIEH HCXOIHOMY, T.€. 001aCTh HICTHHHOCTH HE U3MEHSIIACK.

[IpuBeeM IpUMEp LEMOYKHM PaBHOCUIBHBIX MPe0oOpa3oBaHUil B Cilydae
ypaBHeHHS: X2 = 9

x2=9<=>x%x2-9=0 <=> x-3)x+3)=0 <=> (x=3)v(x=-

3) => MHOKECTBO UCTHHHOCTH MCXOJHOIO IpEAMKaTa €CTh MHOKECTBO {3; —3}

6.2. Jlozuueckue onepayuu Hao npeoukamamu
T.x. mpeaukaT nmpu KakJaoM Habope IMEPEMEHHBIX M3 ero 00JacTH ompejie-
JeHus oOpamiaercs B BRICKa3bIBAaHUE, TO HAJ IIPEIMKATAMH MOKHO BBITIOJIHSTH BCE
T€ JIOTMYECKUE OTEepalllK, KOTOPhIe U3yHAIUCh B aJireOpe BhicKazbiBaHui. [IpaBna,
COCTaBJICHUE TaOJIUI] HCTUHHOCTH 3/1eCh MM HEBO3MOXKHO (€ciu 00J1acTh omnpeie-
JICHUs TIpeJKaTa sIBJseTCs] 0ECKOHEYHBIM MHOXKECTBOM), WJIM BEChMa TPOMO3JIKO.

[ToaTOMY pacCMOTpPUM MHTEPIPETALMIO JOTMYECKUX ONEpalnil Hall NpeauKaTaMu
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Ha s3BbIKC MHOXCCTB. I[JI?I MMPOCTOTHI PACCYKIACHUA PACCMOTPHUM OIAHOMCCTHBIC
MMpCAKaTHhI.

|. Ompuuanue

Onp. Ompuyanuem tnpenukarta P(X), omnpeneneHHOro Ha MHOXECTBE U,

Ha3bIBaeTCs mpeaukar P(X), ompeneneHHbIil Ha TOM K€ MHOXKECTBE, KOTOPBINA CTa-
HOBUTCSI UCTUHHBIM BBICKA3bIBAHUEM TOJIBKO JIJII T€X 3HAYEHUH X, MPU KOTOPHIX
npeaukaT P(X) siBIsieTCS JT0KHBIM BBICKa3bIBAHUEM U HA00OPOT.

(1Y) Muooswcecmeom ucmunnocmu npeouxama P(X) sensemcs dononneHue

MHOMCecmea ucmunnocmu npeouxama P(x) 0o mnosxcecmea U.

U

YMeHue CTPOUTH OTPpULAHHEC IMPCEAUKATa YaCTO HUCIIOJIB3YCTCI B MATEMATUKCE. TaK,

HanpuMmep, pemias 3axady: Havitu D(f), ecnmm f(X) = — MBI, BMECTO TOTO, YTOOBI pemIaTh

x?%-2x-3
HEpaBEHCTBO X — 2X — 3 # 0, pemaeM ypaBHeHHe X2 — 2X — 3 = 0 1, IOIy4HB B pe3yibTaTe X = 3

ux =- 1, 6epem orpunanue: X # 3 u x # - 1.

ll. Konvronkuus

Onp. Konwvroukyuen 2-x npeauxatroB P(X) u Q(X) Ha3pIBacTCs MpeanKar
P(X) A Q(X), KOTOpBIN CTAHOBUTCSI UICTHHHBIM BBICKa3bIBAHHEM JIUIIIb TIPU TEX 3Ha-
YEHHUAX X, MPU KOTOPHIX 00a MpearKaTa CTAHOBATCS MCTUHHBIMU BBICKAa3bIBaHUS-

MHU.

(M) Ouesuono, umo muoscecmso ucmunrnocmu npeouxama P(X) A Q(X) — ecmo ne-
pecedeHue MHOMCecms UCMUHHOCMU UCXOOHbIX npedukamos, m.e. lp N lg.

U

A\
—

Y

[ToHsATHE KOHBIOHKIINH MTPEIUKATOB TECHO CBSA3aHO C TIOHATHSIMH CUCTEM YPaBHEHUH H
HEPaBEHCTB.
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. [uswvrouxuus

Onp. Juszvrionkyuen 2-x npenukatoB P(X) u Q(X) Ha3pIBaeTCs MpeauKar
P(X) v Q(X), KOTOpBIii CTAaHOBHUTCS JIOXKHBIM BBICKAa3bIBAHWEM JIMIIL TIPH TEX 3HAa-
YCHHSX X, ITPH KOTOPBIX 00a IpeIuKaTa CTAHOBATCS JIOXKHBIMU BBICKA3bIBAHUSMH.

(" [[ns ouswrionkyuu P(X) v Q(X) muoocecmeom ucmunnocmu sensemcst 06veou-

HeHue mHoxcecms lp U lg.

IlonsaTue qU3BIOHKIIUN IMPEAUKATOB TCCHO CBA3AaHO C YPABHCHUSIMMU.

\V. Uvnauxkauus

Onp. Hmnaukayuen 2-x npeaukaroB P(X) u Q(X) Ha3pIBaeTCs MpeauKaT
P(X) — Q(X), KOTOpBI# CTAaHOBUTCS JIOKHBIM BBICKa3bIBAHHUEM JIMIIb TIPU TEX 3Ha-
YEHUAX X, IPU KOTOPhIX P(X) CTAHOBATCS MCTUHHBIM BhICKa3biBaHHeM, a Q(X) -
JIOXKHBIM.

(") Obracme ucmunnocmu npeouxama P(x) — Q(X) - ecmov muoscecmso U\ (Ip \
o)

Ecmu Ip C lg, To ToBOpsT, uTo Q(X) noruyecku cinenyer uz P(x). B atom ciydae

MHOECTBOM HCTUHHOCTH npenukata P(X) — Q(X) sBnsieTcst Bce MHOXecTBO U.

V. Dkeusanenyus

Onp. Ixeusanenyuen 2-x npeaukaroB P(X) u Q(X) Ha3pIBaeTCs MpeauKar

P(X) <> Q(X), KOTOpBI CTAHOBUTCS MCTHHHBIM BBICKa3bIBAHWEM JIUIIb IPH TEX
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3HAYCHUX X, IPH KOTOPBIX P(X) 1 Q(X) cTaHOBATCS BBHICKAa3bIBAHUSMHU C OJJUHAKO-
BBIMU UCTHHHOCTHBIMU 3HAYCHUSIMU.

(") Muoosicecmso ucmunnocmu npeduxama P(X) < Q(X) moocno onucamo chopmy-
Jou |pn|QUIpUIQ

IIP. Onpenenum BUJ JaHHBIX MIPEIUKATOB:
1)  «Sin®X + c0S?X = 1» - moswcoecmeeHHo UCMUHHBIL OOHOMECTHbII NPEOUKam
U=R =R

2)  «CO0S X = 0» - 8bINOIHUMDBLIL OOHOMECHHbII NPEOUKAM

U=R I:{x|x=§+nn,n€Z}
3)  «X?+Y?=7%) - GbINOIHUMDL MPEXMECHHbIIL NPeOUKam
U=R3 | ={(x;y;2)| x* + y? = z%;x,y,z € R}

4)  «X+y=2X» - 6bINOIHUMbII O8YMECMHBI NPEOUKAM

U =R? | ={(x; )y = x;%xy € R}

6.3. Keanmopmuoie onepayuu nao npeouxamamu
B anreOpe nmpeaukaToB MPUMEHSIIOTCS €IIIe JBE JIOTHYECKHUE OTepaIiuu, Ko-
TOpBIE OTCYTCTBYIOT B aire0Ope BBICKa3bIBaHWW. DJTO OIepariiyd HaBEITUBAHUS
KBaHTOpPOB. B pe3ynbTaTe NMpUMEHEHHUS dTHX OINEparuii K MpeauKkataM MOTYT IT0-
JYyYUTHCS TUOO0 CHOBA MIPEIUKATHI, TMOO BHICKa3bIBAHHUS.

RGQHMOD 061/I4HOCWIM

[Tycte mpeaukar P(x) ompenesieH Ha MHOXECTBE U. YTBEpKICHUE <JJIA
a000ro X u3 U BeimonHseTcs P(X)» unm «Bce x U3 U obnamatotT cBorcTBOM P(x)»
0003Ha4aT nocpeAcTBoM cuMmBosa VX P(x). CumBon omepauuu V Ha3bIBaeTCs

KBAaHTOPOM OOIIHOCTH.
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OueBugHO, uTO VX P(X) SIBISICTCS BHICKa3bIBAHUEM.
Hanp.: Ilycts P(x) = «x — mpoctoe 4ucno» onpesesieH Ha MHOkecTBe N, Torna BhICKa-

3piBaHue VX P(X) = VX(X - MmpocToe YucJio) SIBISETCS JIOXKHBIM BBICKa3bIBaHHEM («IH000€

HATYypaJIbHOE YUCIIO SIBJSIETCS IPOCTHIMY, «BCE HATypaJIbHbIC YHCIIA IIPOCTHIE).

Omnp. Ilepexon or ogHOMecTHOro mnpeaukara P(X) K BbICKa3bIBaHHUIO
Vx P(x) Ha3pBaeTCS onepauyueil C67A3bl6AHUA NPEOMEMHOU NEPEMEHHOU X
K6AHMOpom o0uwHocmu.

[Ipu 3TOM mEepeMEHHYIO X Ha3bIBAlOT ceéA3aHHOou. IlepeMeHHyl0, HE CBs-
3aHHYIO KBAaHTOPOM OOIIIHOCTH, Ha3bIBAIOT C6000O0HOII.

(1) Boickasvisanue ¥YX P(X) s6nsemcst uCmuHHbIM mo20d 1 mMoabKo mo2od,
Koeoa P(x) — moscoecmeenHo UCmUuHHbLU NPeouKam.

PaccmoTpum Teneps AByMECTHBIN npenukatr P(X; y) = «X menuTcs Ha y»,
OIpeeNeHnbIi Ha MHOKkecTBe N2, SIcHo, uto VX P(X;y) = «Bce umcna menarcs Ha
y» - OJHOMECTHBIN IPEAUKAT OT IPEAMETHON IEPEMEHHON Y.

[Ipuy =3 Vx (x i 3) — n0XHOE BBHICKAa3bIBAHNE

I[Ipuy=1 Vx(x i 1) — ICTUHHOE BHICKA3bIBAHHE

Taxum o6pazom, nmpenukat VX P(X; y) — BBITOTHUMBINA MTpeIUKaT

OueBunHO, uTo npeaukar Vy P(X; y) = «x AenuTcs Ha J1I000€ YUCII0» SIBIIS-
eTCsl TOKJECTBEHHO JIOXKHBIM MPEANKATOM, a mpemioxenne VX VyP(x;y) = «ito-
00e HaTypaJIbHOE YKCIIO JEIUTCSA Ha BCE HAaTypallbHbIE YHCIIA) - JOKHOE BBICKA3bI-
BaHUE.

Keaumop cywecmeosaniuis

[lycts npenukat P(X) onpeneneH Ha MHOXKECTBE U. YTBEPKACHHUE «CYIIIE-
CTBYET X U3 U, o0naaaronuii cBoictBoM P(x)» 0003Ha4ar0T mocpeicTBOM CUMBOJIA
3x P(x). CumBon oneparuu 3 Ha3bpIBaeTCSl KBAHTOPOM CYIIIECTBOBAHUS.

OueBunHO, yTo 3X P(X) sIBNIsIeTCS BHICKA3bIBAHUEM.

Tak, 3 X (X — OPOCTOE YHUCIO) — MUCTUHHOE BBICKA3bIBAHHUE (CYLIECTBYET

IIPOCTOE HATYpaIbHOE YUCIIO).
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Onp. Ilepexoa oT ogHOMEcCTHOro mnpenukara P(X) K BBICKa3bIBaHUIO
3x P(x) Ha3bIBacTCS onepauueil céa3bl6aHUL NPEOMEMHOU NEPEMEHHOU X KEAH-
mMOpPOM Cyuiecmeo6anus.

(") Buickaszvieanue 3X P(X) sensiemcest 10%CHbIM mo20a u mMoabko moz2od,
Koeoa P(x) — moosicoecmeenHo N024CHbLI NPpeOuKam.

[lycth nan nByMmecTHbIM mpenukat P(X; y) = «X HOenuTcs Ha y», Toraa
3Ax P(X;y) — OAHOMECTHBIN TOXKJIESCTBEHHO HCTHUHHBIA MPEAUKAT OT MPEAMETHOM
NEePEMEHHON y («CYILECTBYET TaKOE HATYPAIbHOE YUCII0, KOTOPOE JIETUTCS Ha y»),
a 3y P(X; y) — omtHOMECTHBIN TOXKJIECTBEHHO UCTUHHBIN MPETUKAT OT MEPEMEHHOM
X («CyIECTBYET HATYpaIbHBIN JETUTENb YUCTA X»).

OueBugno, uro 3X IyP(x;y) - ecTh MCTHHHOE BBICKA3bIBaHUE («CYIIe-
CTBYIOT JIBa HaTYPAJIbHBIX YHCIIA, U3 KOTOPBIX MEPBOE SBIICTCS JCITUTEIEM BTOPO-
ro»).

(1Y) B n-mecmnom npeduxame P(x1; X2, ..., X,) Hexomopvle npeomemHule
nepemeHHbvle Mo2ym OblMb CEA3AHbL KEAHMOPOM OOWHOCMU, d HeKomopbvle —
K8AHMOpOM cyuwjecmeosanus. Mecmnocmb maxko2o npeduxama onpeoensiemcs
YUCTIOM C80DOOHBIX NEPEMEHHBIX.

Hanp.: Vx3y P(x;y; z) — OATHOMECTHBIN IpeaUKaT OT NEPEMEHHOI Z.

IP. ITycts nan AByMeCTHBIN npeaukar P(X; y) = « X > y», onpeaereHHbII
Ha MHOXecTBe R2. Torma

VxP(x;y) = «Bce peiicTButenpHbIe unciaa OOJbIIE Y» — TOXIESCTBEHHO
JIOKHBIN MPEIUKAT OT Y

VyP(x;y) = «Bce nelicTBuTeNbHBIE YHCIIa MEHBILIE X» — TOXJIECTBEHHO
JIOYKHBIN MIPEINKAT OT X

IxP(x;y) = «CyuiecTByeT AEHCTBUTENBLHOE YUCIO, OOblIee y» — TOXe-
CTBEHHO UCTHUHHBIN MPEANKAT OT Y

AyP(x;y) = «Haiigercs neiCTBUTENHbHOE YHMCIIO, MEHBIIEE X» — TOXKJE-
CTBEHHO MCTHHHBIN MPEAUKAT OT X

Vx VyP(x;y) = «Kaxmoe neiicTBUTENbHOE YHCIO OOJBIIE BCEX JCHCTBU-

TCIIBbHBIX YHCEI» — JIOXKHOC BBICKA3bIBAHUEC
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Vx AyP(x;y) = «Jl1st Kaka0ro JeHCTBUTENIBHOTO YUCIIa HaleTCs O0JIbIee
ero JCHCTBUTEIBHOE YMCII0» — HCTHHHOE BHICKA3bIBAHHUE

3x VyP(x; y) = «CyiecTByeT AeCTBUTEIBHOE YHUCII0, OObIlee BCeX JIeH-
CTBHUTEJIBHBIX YHCE» — JIO)KHOE BBHICKA3bIBAHUE

ITP. OnpenenuTe HICTUHHOCTD BHICKA3bIBAHHM, Hai 11 0071aCTH UCTHHHOCTH
NPEMKATOB.

1) Vx(x?— 3x+ 2 = 0) — 10)KHOE BHICKa3bIBAHHE

P(x) = «x? — 3x + 2 = O» - Bemonaumseni npenukar (1 = {1; 2})

2) 3Jx(x?— 3x+ 2 > 0) - HICTUHHOE BBICKA3bIBAHUE

P(x) = «x? — 3x+ 2 > 0» - Bemonuumslii npegukar (I = (-o0;1) U
(2; +00))

3) Vx((x*—6x+8=0)v (x*—6x+8<0)) - HICTUHHOE BHICKa3bIBAHHE

Pi(X) — «x? —=6X +8 = 0» (I = (—o0; 2] U [4; +x))

Pa(X) — «x?—6x +8 < 0» (I=(2;4))

lpvg=R => P v Q — ToXIecTBEeHHO UCTUHHBIN TPEIUKAT

4) 3Ax(x*+ x +4 < 0) - T0KHOE BBICKAa3bIBAHUE

P(x) — ToxxmecTBeHHO JT0kHBIN Tpeaukar (I = @)

5 3Jx((x€{2;5}) - (x? — 6x + 8 = 0)) - UCTUHHOE BBICKA3bIBAHHE

Pi(x)—«x € {2;5}» (1={2;5})

Pa(X) —«x> —6x +8 = 0» (1 ={2;4})

P1 — P — BBINOJIHUMBIN TTpeAUKAT

6.4. Ilonamue npedukamnoii gopmy.isi.
OcHogHble pagHOCUNbHOCHU 102UKU RPEOUKAM 08
Omp. 1) DnemeHTapHBIMEU (POpPMYJIaMU alTeOpbI MPEIUKATOB SBIISIOTCS:
- mo0oe BrICKa3biBaHUE (Kak nepemerHoe (X, V,...), Tak u nocrosiaHoe (T,
F);
- M000M M-MecTHBIN npeaukat P(Xi, X2, ..., Xn), TA€ X1, X2, ..., Xqp— CBOOOJI-

HBIC IICPCMCHHBIC, HC CBA3AHHBIC KBAHTOPAMMU.
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2) Ecniun @ — dopmyna, comeprkaiiiasi CBOOOHYIO IEPEMEHHYIO X, TO VX @
u 3x @ - popmyinbl anredpbl NPEIUKATOB, TPUUEM NIEPEMEHHAsI X B HUX SIBIISICTCS
CBSI3aHHOM.

3) Ecau @ popmyna, TO d Toxe dbopmyna, Ipu 3TOM XapakTep MpeaMer-
HBIX TIEPEMEHHBIX TIPH Tiepexoie oT popmyisl D k hopmyie ® He MEHSETCSL.

4) Ecnn @1 u @, — GpopmyIibl, IpuveM TaKHe, YTO OJHA U Ta Ke MPeaMeT-
Has MepeMeHHas He SIBJIIETCS B OJTHOM M3 HUX CBSI3aHHOMW, a B APYroil — cBoOOA-
HOH, TO @1 A Dy, D1 v Dy, D1 — Dy, D1 > Dy — hopMyIbI AITeOPBI TPEAUKATOB.
B stux dopmynax Te nepeMeHHbIE, KOTOPbIE B UCXOJIHBIX (opMmyrax ObLIM CBO-
OOJIHBI, SBJISIIOTCSI CBOOOHBIMU, @ T€, KOTOPBIE ObLIA CBA3aHHBIMU, SIBJISIFOTCS CBSI-
3aHHBIMHU.

(1) Ouesuono, umo ece opmynvl anreebpvl GbICKAZLIGAHUL SGNSIOMCS
Gdopmynamu aneebpvl npeouxkamos.

Wepapxus torudeckux onepainuii ocTaeTcs Ta ke, 4To U B aJiredpe BhICKa-
3bIBAaHUM, OJHAKO CIIEAYyEeT UMETh B BHUJY, YTO KBAHTOPHI V U I CBS3BIBAIOT CHUJIb-
Hee, YeM JPYrue JOTUUECKUE CBSI3KHU.

Bce paBHOCHIIBHOCTH, U3BECTHBIE B aire0pe BBICKA3bIBAHMI, paCIpoCTpa-
HAIOTCA Ha anreOpy npeaukatoB. Kpome HUX B ajnredOpe MpeauKkaToB CYIIECTBYIOT
PaBHOCHJIBHOCTH, CBSI3aHHBIE C KBAHTOPAMM.

Paccmorpum Hambonee BakHble M3 HHUX. 71 TIPOCTOTHI pacCykICHHIM
BHOBB OYJIeM paccMaTpUBaTh OJJTHOMECTHbBIC MPETUKATHI.

1. Ecmu npenukaT omnpeAeneH Ha KOHEYHOM MHOXectBe M =
{a;;ay; ...;a,}, TO

a) VX P(x) =P(a1) A P(az) A ... A P(ay);
0) X P(x) =P(ai1) v P(az) v ... v P(ay).
/ a) Iycts VX P(x) = 1, Toraa P(X) — TOX/IECTBEHHO UCTUHHBIN MPEIUKAT, CIeI0-
BatenbHO P(a1) = P(a2) = ... = P(an) =1, no torna P(a1) A P(a2) A ... A P(a,) =1.
Eciu ke Vx P(x) = 0, To Haiinércs X0Ts ObI OIHO 3HAYEHHUE X = dx, 4TO P(ax) =0,

Ho Torma P(a1) A P(a2) A ... A P(as) =0./
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Takum 00pazoM, KBaHTOPBI — Apyras ¢opma 3amucu KOHBIOHKIIMH U
U3 BIOHKITNH.
(1Y) Keanmopnas ¢hopma 3anucu KonvionKyuu u OU3bIOHKYUU NPUSOOHA U 8
cayuae, Ko20a 0obiacme onpeoeiieHus npeouxama — OecKoOHeuHoe MHONICECMEBO.
2. 3HaK OTpUIIAHUS MOXKHO BHECTH IOJI 3HaK KBAHTOpPA, U3MEHUB KBaH-

TOp Ha JBOVICTBEHHBIMH, T.€.:

a) VxP(x) = 3xP(x);

0) IxP(x) = VxP(x).
| a) Jleas uacTh UMTACTCS «HEBEPHO, YTO JUI JTIOOOrO X NpeauKaT P(X) HCTHHEH», a
npaBasi- «CYHIECTBYET X, IJIs KOToporo P(X) — moxkHbIi nmpeaukaT». SICHO, 4TO 3TH JBa yTBEp-

KIACHNSA UMCIOT OAMH U TOT K€ CMLICJ'I./

(1Y) Dmo npasuno cnpaseonuso 0 MHOCOKEAHMOPHBIX NPEOUKAMOS.

Hamp.: W = EIxVyElzﬁ

3. Ksanrop oburHOCTH 001agaeT pacpeaeTUTeIbHBIM CBOMCTBOM OTHO-
CHTEJIbHO KOHBIOHKIHH, T.€.: VX(P(x)A Q(x)) = Vx P(X) A VX Q(X)

4.  KBaHTOp CylIeCTBOBaHHUs OOJAJaeT PACHpPEIeIUTEILHBIM CBOWCTBOM
OTHOCHTENBHO Au3bIoHKIMH, T.¢.. JIx(P(x)v Q(x)) =3Ix P(x) v Ix Q(X)

5. OnHOMMEHHBIE KBAHTOPHI MO’KHO MEHSITh MECTaMH, T.€.:

a) Vx VyP(x;y) = Vy VxP(x; y);

0) Ix AyP(x; y) = Ay IxP(x;y).

(1Y) Pasnoumennvie K6aHmMopbl MEHAMb MECMAMU HENb3SL.
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3anaHus VI CAMOCTOSITEILHOIO PelIeHHus
1) MoctpoiiTe TaOIUIBI UCTUHHOCTU (POPMYII JIOTHKH, ONIPEIEINUTE, K Ka-

KOMY U3 BUAOB OHH OTHOCATCA:

1) ®A,B)=A— (BvA)AB;

2) ®A,B)=A - (A— B);
3) DXy, Xz, X3) = X1 v X, A Xz > Xa.
2) I[OK&)KHTC C ITIOMOIIIBIO Ta6JII/IHI>I HNCTUHHOCTU PABHOCHUJIIBHOCTD:
A<B=AABVAAB.

3) Yupocrure:

1) X-> YV,

2)AAB = BVA;
A X->Y)> (Y —>2) > (XVY - 2)).

4) J1ns oynesoit pyukuuu T (X, Y, 2) =X Az >y v x nHaigure CIIHD u
CKH® nytem cocTaBieHUs TaOJIHUIIBI UCTUHHOCTH.

5) C noMoIp0 paBHOCHIBHBIX MPEOOpa30BaHUI 3aIMMUIIUTE JJI JTaHHBIX
OymeBbIX (PYHKITUI UX COBEPIIICHHBIC HOPMAJIbHBIE (DOPMBI:
1) f (X X25 X3) = (X1 V X2) A (X1 V X3 V X3);
2)f(xy)=yvx-y.

6) 3amumuTe QYHKIUIO SKBUBAJICHIIMH C TOMOIIBI0 cTpenku [lupca u
mrpuxa [Hleddepa.

7) Otobpa3ute OyseBbl GYHKIIMU HA 1-MEPHBIN KYO:
1) f(x) =x; 2) f (X1; X2) = X1 — x5, <> X1.

8) MUHUMHU3UPOBATh HHKETIPUBEICHHBIC (DYHKIINH, TPEICTAaBICHHBIC

kaptamu KapHo.

1) 2) 3) 4)
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9) Ilpeobpa3yiite OyneBy hyHkuuo0 (X AY) VvV (Y AZ) VvV X vV Z B MHOTO-
uieH JKerankuHa.

10) IlpencraBsTe MHOTOWICH XKeranmkuaa 1 +y -z + X -y - Z B Buje Oy-
JeBoi (pyHKUIUU.

11) CocTaBbTe KOHTAKTHYIO CXEMY JUIS JIOTHUECKOM (DOPMYJIBL:

DIXA[YVZAYVX), 2)(x AY)v(YAZ)vXVZ 3)y vX-y.

12) Yupocrute KC:
x
y
—— X y °
R 5

13) IMocTpoiite TOrUYECKyIO cXeMy OynaeBoi (hyHKIHH

fX;y;2)=xA (Y Vv 2).

14) CocTaBbTe JIOTHYECKYIO (PYHKITHIO TIO CXEME:

K—&’

&
g {}_
A & .

15) UneHtuduuupyite cieayroime mpeaioKeHus:
1) «pu a = —1 BepHO paBeHCTBO a° + 2 = 1»;
2)2) V25 = - 5»;
3) «x?+y? > Ox;
4) 3x—5=4x+ 1y
5) «n — kpatHo 5».
16) YcraHoBUTE HCTUHHOCTH BBICKA3bIBAHHM, HAlIs1 00JaCTH HCTHHHOCTH
IPEIUKATOB:
DVx(x?+ x+1 <0); 2)Ix (x+5 = 2x—3).
17) Ha MHO>KeCTBE HATypaJbHBIX YHCEN 3aJIaHbl IPEeIUKaThl A(7) = «n Oe-
aumest Ha 3», B(n) = «n denumcs na 5», C(n) = «n denumces na 15». Onpenenure

HMCTUHHOCTH BBICKAa3bIBaHU, CHOPMYIUPOBAB KAXKI0E U3 HUX:
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1) vn (C(n) — B(n)); 2) An (A(n)A C(n)); 3) vn (C(n) — A(n) A B(n)).
18) Ilycts npenukar P(x; y) omnpenenen Ha MHOkecTBe N? M 03HAYaeT «x

oonvbue y». OnpeneanTe HCTUHHOCTD BHICKA3bIBaHUH, CHOPMYIIMPOBAB KaXKI0E U3

HUX:
1)3x3yP(x;y); 2) VxVyP(x;y);
3) AyVxP(x;y); 4) Vy3axP(x;y).

19) Ha muoxectBe A = {1; 2; 3; 4; ...; 20} 3amansl npeaukatsl P(X) = «x —
yemnoe yucino», Q(X) = «x denumcsa Ha 7» U S(X) = «X — COCMABHOE HUCTON.

Haitnute o01acTv HICTUHHOCTH MIPEANKATOB P,PAS, QvS,P—>S S«Q.

20) HaiiguTe oTpHuLaHus CIeAyIOMUX GOPMYyII:

DIXPOIAQX));  2)Vx(P(X) © Q(X);  3) Ixvy(P(x;3)A Q(x; ).
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KonTpoabHbIe BONPOCHI

1) Urto Ha3bIBaeTCs BEICKA3bIBAHUEM ?

2) JlaifTe MOHATHE NCTUHHOCTHBIX 3HAYCHUI BBICKA3bIBAHUIA.

3) Kakwue nBa BbICKa3bIBaHHUS HA3bIBAIOTCS PABHOCHILHBIMHE?

4) Kakue nBa BbICKa3bIBaHUS HA3bIBAIOTCS MPOCTHIMU, a KAKUE - CIIOXKHBI-
MHU?

5) Haiite onpenesieHre OTPULIAHKS BBICKA3bIBAHMUS.

6) Onpenenute KOHbIOHKITUIO 2-X BBICKa3bIBAHUH?

7) Uto Ha3bIBaeTCs AU3BIOHKIMEHN 2-X BbICKA3bIBAaHUMN ?

8) Uro Takoe MU3BIOHKITNSA 2-X BBICKA3bIBAHUN B MCKITIOYAIOIIEM CMBICIIE?

9) Uro Ha3bIBaeTCA UMILTUKAIIMEH 2-X BBICKA3bIBAHUIA?

10) Yto Ha3bIBaeTCs SKBUBAJICHIIUEH 2-X BBICKA3bIBAHUIA?

11) JlaiiTe MOHSATHUS JTOTHYECKOMN MEPEMEHHOMN U JIOTUYECKOM MOCTOSTHHOM.

12) JlaiiTe moHsATHE JIOTHYECKOH (HOPMYIIBI?

13) Yto Ttakoe panr popmyibi?

14) Kakas ¢opmyna Ha3pIBaeTCs TOXKIECTBEHHO McTUHHOMN? Kak eme mo-
JIPYroMy €€ Ha3bIBaloT?

15) Kakas dopmyna Ha3bIBaeTcsi TOXKAECTBEHHO JokHOM? Kak ee mo-
JIpyroMy Ha3bIBaroT?

16) Yto 3HauuT BhIOJIHUMAs (popmyra?

17) Kakue nBe ¢popMyIibl Ha3bIBAIOTCS PABHOCHIBHBIMU?

18) Chopmynupyiite CBOWCTBO KOMMYTAaTUBHOCTH KOHBIOHKIMH (IU3b-
IOHKITUN).

19) ChopmynupyiiTe CBOMCTBO acCOIMATHBHOCTH KOHBIOHKIIUU (IU3B-
IOHKITUN).

20) ITepeuncnure CBOMCTBA JTIOTHYECKUX KOHCTAHT.

21) Uemy paBHO OTpULIAHNE KOHBIOHKIINH (IU3BIOHKIIMN) BbICKa3bIBAHU?

22) ChopMynupyiiTe 3aKOH UCKIIFOUEHHOT'O TPETHETO.

23) ChopmynupyiiTe 3aKOH TPOTUBOPEUHS.

24) B uem COCTOUT 3aKOH JIBOMHOT'O OTPUIIAHUS?
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25) JlaiiTe MOHATHE TEOPEMBI.

26) Kakas teopema Ha3bIBaeTCs 00paTHOU (MPOTHUBOTIONOKHON, 0OpaTHOM
MPOTUBOIONI0XKHOM)? Kakast CBsI3b CyIIECTBYET MEXKy HUMU?

27) JlaiiTe omnpeneneHue JOTHIECKON QYHKIUH.

28) CKOJBKO CYIIECTBYET OYJIEBBIX (PYHKIIMH 7 IEPEMEHHBIX?

29) Kakoii popmyroii 3anaercs ¢pynkuus Hleddepa? [upca?

30) Maiite mOHSATHS KOHBIOHKTHBHON W JU3BIOHKTHBHON HOPMAIIbHBIX
dbopm.

31) IIpu kakoM yCIIOBUM HOpMaJibHbIE (DOPMBI HAa3bIBAIOT COBEPILIEHHBIMU ?

32) ChopmynupyiiTe aJropuT™Mbl HpejcTaBieHus OysieBor (PyHKIMH, 3a-
nanHo# Tabauier uctuaHoctd, B CJJH® u CKHO.

33) Kakue nBe onepaiuu Jieskat B ocHOBe anireOpsl JKeraikuHa?

34) Yro npencrapisieT coO0M 3aKOH MpUBEACHUS T0100HBIX B anredpe XKe-
rajKkuHa?

35) JaiiTe monaTue MHOrouwieHa JKerajakuHa.

36) Kakas koHTakTHasi cxeéMa COOTBETCTBYET OIepalliid KOHBIOHKIIMH?
Jn3broHKIUN?

37) Uto Takoe mpeauKaT U €ro MECTHOCTh?

38) Uro HaspIiBaeTcs 00JACThIO ONpENeNieHUsT U 00JIACTbI0 MCTUHHOCTH
npeaukara?

39) Kakoii npeaukaT Ha3bIBa€TCS TOXKISCCTBEHHO MCTUHHBIM? TOXKICCTBCH-
HO JIO)KHBIM? BBITIOJTHUMBIM?

40) Yto npenacrasisieT co00i 001acTh HCTUHHOCTH OTPHIIAHUS TTpeauKaTa’?

41) Kak HaiiT# 007aCTh HCTHHHOCTH KOHBIOHKIIMH (JIM3BIOHKIIUHA, UMILIH-
KaIlluu, YKBUBAJICHIIMH ) IPEIUKATOB?

42) Kakuie KBaHTOpHBIE ONIEpallMy HaJl IpeJUKaTaMu U3BECTHBI?

43) Kak MeHsieTcsl MECTHOCTh TpeauKaTa MpU CBA3BIBAHUM NEPEMEHHOU
KBAaHTOPOM?

44) JlaiiTe OHATHE TPEIUKATHON (HOPMYIIBI.
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TecT 111 CAaMOKOHTPOJISA

3ananue Ne 1. (svi6epume ooun sapuanm omseema) KOHBIOHKIHS IBYX BBICKA3bI-

BaHW UCTHHHA TOTJA U TOJBKO TOT/Ia, KOT/A. ..
BapuaHTtbl 0TBETOB:

1) xoTs OBI OJTHO M3 BHICKA3bIBAHWI HCTUHHO

2) o0a BhICKa3bIBaHMS HCTHHHBI

3) 0IHO W3 BBHICKA3BIBAHWI UCTHHHO, a IPYTOE JIO)KHO
4) o00a BbICKa3bIBAHUS JIOXKHBI

Baganme Ne 2. (svrb6epume ooun eapuanm omeema) Jloruueckasi hopmyia, KOTO-

pasi SIBNSIeTCS TU3IBIOHKIMEYW KOHBIOHKIIMN EPEMEHHBIX UM UX OTPUIIAHUNA HA3bI-
BaercH. ..

BapuaHTBI 0TBETOB:

1) coBepIIeHHO TU3BIOHKTHBHON HOpMaIbHOM (popMOit

2) MU3BIOHKTUBHOW HOpMaJIbHOU (hopMOi

3) CoBepIICHHON KOHBIOHKTUBHOW HOPMAJIbHON (OpPMO¥

4) KOHBIOHKTHBHOM HOpMaJIbHOM (HOpMOi

Bananme Ne 3. (sviO0epume 0oun sapuanm omeema) Yemy paBeH paHr GopMyJibl

®=(AvB)A(4vB)?
BapuaHTbI 0TBETOB:
1) 4 2) 6 3)5

3ananue Ne 4. (sviOepume sapuanmsi omeemos co2nacHo mexkcmy 3aoanus) Ecin

CKOOKH OTCYTCTBYIOT, TO JIOTHYECKHE OTEPALIMHU BBIMOJIHAIOTCS B CICAYIOICH OUe-
PEMHOCTH. ..

BapuaHThbI 0OTBETOB:

1) KOHBIOHKIIUSA 2) UMILTAKALIHS 3) orpuiianue 4) I3 BIOHKIINS
Zananue Ne 5. (svr6epume ooun eapuanm omeema) Popmyna anreOpbl JTOTUKH

D(X,Y)=XAY - X apusercs. ..

BapuaHTbI 0TBETOB:

1)  TOXIECTBEHHO UCTMHHOW  2) TOXJIECTBEHHO JIOKHOW 3) BBIMOJHUMOMN
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3ananue Ne 6. (svlOepume Osa eapuanma omeemos) JlonyiieHa OommMoOKa B Cie-

ILYIOHIeﬁ PaBHOCHUIIBHOCTH. ..

Bapl/IaHTl:.I OTBE€TOB.

1) AAB=AVB 2)AA(AvB)=B

3) AVA=T 4)A-B=(AvB)A(AvVB)
3ananue Ne 7. (svi6epume ooun sapuanm omeema) @opmyina ® = A - B umeer

CIICAYIONIYIO TaOJIHMITy UCTUHHOCTH. . .

BapnaHTm OTBE€TOB.

1) 2) 3) 4)
A|B|D A|B|D A|B|D AIB|D
1]1]1 1011 1(1]0 1[1]0
1/0]0 1/0]0 101 101
011 010 010 011
0/0]1 0/0]1 0/0/0 000

3ananue Ne 8. (svibepume ooun eapuanm omeema) OTpHUIIAHUE TU3BIOHKIIHH

JBYX BBICKA3bIBAHUI PABHO. ..

BapuaHThbI 0TBETOB:

1) NHU3BIOHKIIMU OTPHUIIAHUN ATHX BbICKA3bIBAaHHI
2) KOHBIOHKIIMU dTHX BbICKA3bIBAHHI

3) IU3BIOHKIIMH STHX BBHICKA3BIBAHUI

4) KOHBIOHKIIMHM OTPUIIAHUH 3THUX BBICKa3bIBAHHUI

Zaganue Ne 9. (svibepume ooun sapuanm omeema) IlpeanoxKeHHE «X — YETHOE

YHCIIO» SIBJIACTCS ...
BapuaHThbI 0TBETOB:

1) BbICKa3bIBaHUEM

2) OJHOMECTHBIM TOKIECTBEHHO JIOKHBIM IIPEIUKATOM
3) OJJHOMECTHBIM TOXKAECTBEHHO UCTUHHBIM MPEAUKATOM
4) OJTHOMECTHBIM BBITIOJHHMBIM MIPEIAKATOM

Zananue Ne 10. (sv10epume ooun eapuanm omeema) Ilpenukarom siBisieTcs cie-

Iyromiee MpeyIoKeHue. . .
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BapuaHTbI 0TBETOB:
1) «aucno 13 — coctaBHOE 4UCIO»  2) «Tt000€ TEII0E YUCIIO KPATHO JBYM»
3) «x?+2x -3 = 0» 4) «x + y»

Zananue Ne 11. (svibepume neckonvko eapuanmos omeemosg) OTHOMECTHBIM

TOXJIECTBEHHO JIOKHBIM TPEIUKATOM SIBIISICTCS TIPEITIOKEHHUE. . .
BapuaHTtbl 0TBETOB:

1) «x? < O» 2) «9HCIIO X KPATHO JABYMY
3) «Vx (x> y)» 4) «x + 1 =x»

Bananue No 12. (svibepume ooun eapuanm omsema) Ilpemnoxenue «3Ix (x* <

0)» sBisierc. ..

BapuaHTBI 0TBETOB:

1) MOXHBIM BBICKA3bIBAHUEM

2) WCTUHHBIM BBICKA3bIBAHHEM

3) TOKAECTBCHHO JIO)KHBIM OJTHOMECTHBIM MPETUKATOM
4) BBITIOJIHUMBIM OJTHOMECTHBIM MPEIUKATOM

3ananue Ne 13. (sv16epume 0sa sapuanma omsemos) lpenukat P(X;y) onpeeneH

Ha MHOXkecTBe N? M 03HaYaeT «X = y». YKaKUTe HCTUHHBIE BHICKA3BIBAHUSL.
BapuaHTbI 0TBETOB:
1) IyvxP(x;y) 2) Vx3yP(x;y) 3) AyaxP(x;y) 4) VxXVyP(x;y)

Bananmne Ne 14. (svibepume ooun sapuanm omeema) JIOKHBIM BBICKa3bIBAHUEM

SIBIISICTCS CIICYIONIEE MPEIJIOKCHUE. ..

BapuaHThbI 0TBETOB:

1) «x -2 =3x+4» 2) «x?-3x + 2»

3) «aucio 17 — mpocToe Yuciion 4) «¥ X (X :2)»

3aganue Ne 15. (svibepume ooun eapuanm omeema) Haiigure orpumanue dop-
myisl AX(P(x)v Q(x)).

BapuaHThbI 0TBETOB:

1) 3x(PA Q%)) 2) Vx(P(x)v Q(x))

3) Vx(P(0)A Q(x)) 4) Vx(P(x)A Q(x))
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3ananue Ne 16. (svibepume 0sa sapuanma omeemos) JlomynieHa omuoOKa B cie-

JYIOIIEH PABHOCUJIBHOCTH. ..

BapuaHTbl 0TBETOB:

1) Vx(P(x)v Q(x)) = Vx P(x) v Vx Q(%)
2) Ix(Px)v Q(x)) = 3IxP(x) v Ix Q(x)
3) Ax(P(x) A Q(x)) = Ix P(x) A Ix Q(X)
4) Vx(P(x)A Q(x)) = Vx P(x) A Vx Q(X)

OTBETHI HA TECT:

Noel —2; No2 —2; No3 — 3; Ne4 —3142; No5 — 1; Ne6 — 2,4; Ne7 — 3; No® — 4; Ne9 — 4;

NelO —3; Nell —1,3,4; Nel2 —2; Nel13 —2,3; Nel4 — 4; Nel5 —3; Nel6 —1,3.
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