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NEPEJMOBA

JlickpeTHa MaTeMaTHKa € BiHOCHO MOJIOZIOI0 HAYKOIO, MOLUMpeHHH iHTepec a0
Akoi B JlaHuil Hac ros's3aHMii i3 3acTOCYBaHHAM 3aco0iB OOYMCIIIOBANBHOI TEXHIKH Ta
iHopmaniifHux TexHoMOT y Beix cdepax moacekol AisnsHOCT. JIMCKpeTHA MaTeMaTHKA
BHBYAE auCKpeTHi o0O6'ekTH, iX BNAcCTHBOCTI i 3B'3KM MK HHMMH 3a JONOMOIOIO
JIMCKPETHHX BENHYMH. JIMCKpeTHI CTPYKTYpH — ()yHJaMeHTaIbHAa OCHOBA NPOrpamHOl
irKeHepii, iX WMPOKO BHKOPHUCTOBYIOTH y AOCITIMUKEHHAX 3 JIOTIKH, &HANi3y CTPYKTYp
JI@HHX, eKOHOMiKH, KBAHTOBO! MeXaHiKH, XiMii, elleKTpo- Ta pajioTeXHikH, NIHIBICTHKH, B
Teopii anropuTMiB, Teopil posknaiis, Teopii 6a3 jganux i 3uaHb, Teopii irop, Teopil
fiMoBipHOCTi, B NpOrpaMyBaHHi, MiA Yac po3B’s3yBaHHs 3a1a4 ONTHMIzaUil, opraHizauil
TPAHCIIOPTHAX MEPEX i MOTOKIB Ta B iHWIMX po3Ainax iH)OpMaTHKH.

Chorozsi AMCKpeTHa MaTeMaTHKa € BaXUIHBOIO JIAHKOIO MaTeMaTW4HOI OCBITH,
bynaMenToM JUIA BUBYEHHA MPAaKTHYHO BCIX CNELiaJbHHX KypeiB, AKi BUKIAAAIOTh AN
Hanpamie «Cucremuuit amanis», «Komm’worepri Hayku», «[lporpamHa iHKeHepisy,
«ladopmaruka». [luckperHa MaTeMaTHKa BKJOYAEe Taki Bxe chopmoBaHi po3minu
MaTeMaTHK{, AK Teopis MHOHH, MaTeMaTHYHA JIOrika, Teopis anre6puuHMX CHCTEM,
KomOiHaTopHKa, a TAKOXK HOBi po3Ainm, siki HAUGLIbL IHTEHCHBHO CTajlH PO3BHBATHCA B
cepeauni XX cTOpiyuA B paMKaX HayKOBO-TEXHIYHOTO mMporpecy i MacoBOro
BukopHcTanHa EOM: Tteopis rpadis, Teopis ajroput™is, Teopis KOAyBaHHA, Teopis
CKiHYEHHUX aBTOMATIB Ta iH.

IMociGHHK 3HAHOMHTH CTYOEHTIB 3 HafBAXIMBIIUMMH DO3AiNAMH AHCKPETHOL
MaTeMaTHKA | BHCBIT/IIOE TaKi MOHATTA, AK MHOXHHA, (QYHKIiA, BigoOpaxeHHs,
BigHowmeHna, Gynesi dyHkuil, moBHoTa crHcreMn OyneBux QyHKuUif. Y HbOMY HaBEAEHO
NPUKJIAJH 3aCTOCYBAHHSA CTPYKTYP AaHHX A/ 306paxeHHs MHOXKHH, BifHOLIeHb, QyHKLH
y nam’aTi o6uHC/IIOBAEHUX MAILHH T AAPOPUTMH 14 3AifiCHEHHS onepauili Haa HUMH.

PosrnsnyTi B mociGHMKY NOHATIA NPOLMIOCTPOBAHO HEOOXiAHOW KinbKicTiO
npuknazis. Koxen posain sMmilye petensHo AiGpani 3aBaasHs s camocTiliHol po6oTy.



1. TEOPISA MHOXKHMH

1.1, TIoHATTS MHOKHHH

Osnauennn 1.1. Muoorcunoro € 6yab-1Ka BU3HA4Y€HA CYKYHICTE 00'exTiB, 06’ eaHaHUX
3a MEBHOIO 03HAKO YH BAACTUBICTIO. O6’€KTH, 3 AKMX CKNafieHa MHOXHHA, MAlOTh Ha3By
€/IEMEeHTIB MHOXKHHH, eJIEeMEHTH MaloTh OyTH piaHuMu Mixk cobolo.

O3uauennn 1.2, SAxkuio a— omuH 3 06'ekTiB MHOXHHH A, TO TOBOPATH, IO @ —
enemenm muodcunu A abo a nanesicums MEOXHHI A.

MHOXHHH NO3HAYAI0Th NPONHCHUMH JliTEPAMMU NaTHHCbKoro andasity 4, B,C,..., a
eNeMeHTH MHOXXHHH — DSIKOBUMHM JiTepaMH JaTWHCBKOro andasity a,b,c,.. Skiuo
€/IeMEHT a HaJIe)KUTh MHOXHHI A, TO NHILYTE a € A. SIKIO a He € elleMEHTOM MHOXHHH
A, Tomuuyt ag 4.

O3navennn 1.3. MHOXHHY, [0 HE MICTHTh ENEeMEHTIB, HA3WBAIOTh NOPONCHLOK
MHOodcuHolo | no3HavaTs . TTOpOXKHS MHOXKHHA € MTAMHOXHHOIO 6yAb-AKO0I MHOXHHH.

3a3Bu4ait 3aifcHIOIOUH KOHKPETHI MipKYBaHHS, eIEMEHTH BCiX MHOKHH BHOHpaoTh
3 NIeAKOl OAHIET OCHTH IHPOKOT MHOXHHH, AKA Mac Ha3By ywisepcanoHol mHodcunu abo
yuisepcyma.

MHOXHHY, KA MICTHTh CKiHYEHHY KilbKiCTh e/IeMEeHTIB, HA3UBAIOTh CKIHYEHHOIO, Y
NPOTHIEXHOMY BHIIANKY — HECKIHYEHHOIO.

O3navennn 1.4, KinpKicTe eseMEHTIB y CKiHYEHHil MHOXHHI A HA3HBAKTh
nomyacuicmio Muoxuen A i nosrasatots |A|.

1.2. Cnocobn 3aaaHns MHOXHEH

1. ITepepaxysannua enemenmis. MHOXHHY 3a[2I0Th CIHCKOM €/eMEHTIB MHOXHHH.
Takuit cnoci® 3anaHHs NpUiHATHRE TIMBKH AUTA ONMUCY CKiHYEHHHX MHOXHH. Crimcok
nojaTs y GpirypHux Ay)KKaX, HanpKiaj, MHOXHHY 3 NepIIHX N'STH MAPHHX AOJATHHX
yucesn 300paxyIoTh y BUIVIALI
A=1{2,4,638,0}.
2. Onuc engcmueocmeii enemenmis MHodcUHU. MHOXHHA CKJIAJA€ThCA 3 €JIEMEHTIB, AKi
MaloTh mepHi BiacTHBOCTi. Hampuknaz, Ans onucy MHOMKHMHH BiAMIHHMKIB rpymH
CTY/IeHTiB BAKOPHCTOBYIOTH 300 paXKeHHS
M= {m| m — GIOMIHHUK zpynu}.
3. Hopoona npoyedypa. Ipoueaypa onucye criocié reHepyBaHHA eleMEHTIB MHOXKHHH i3
yXK€ OTPHMAHHMX €JeMeHTIB MHOXHHM a60 3 iHmmx of'extis. EnemMeHTaMu MHOXHHH € yci
o6'exTH, AKj MOXKHA MoByIyBaTH 3a JONIOMOroo L€l npoueaypH. Hanpuiian, MHOXHHY yCix
LiTHX 9HCeN, WO € CTYNeHsMH IBifiku M,,,ne N, ne N - MHOXHHa HAaTYpalbHHX YHCEN,
MoXHa ToGyayBaTH 3a JOTIOMOTOIO TMOPOIHOI MPOLEYPH, 3a7aH0i NBOMa TpaBHIIAMH,
Ha3BAHUMH PEKYPCHBHHMU:
a)leMz.; 6) aKuIO meMz.,roni ZmeMz.
4. Xapaxmepucmuunuii npeduxam. MHOXHHY 3aJalOTh CIIHCKOM  €lEMEHTIB,
BNACTHBOCTI AKUX 3aJJ0BOJILHSAIOTH YMOBY, CHOpPMYNTBOBaHY y NOriuHii pyHKLii-npeauKaT,
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Oyukuis-npeaukar P(x) — ue noriyxa QyHkuis, aKky onucyloTh y (opMi JoriuHOro
TBepAzkeHHA abo npoueaypH, BoHa HabyBae OriuHoro 3HaueHHs 1, AKLLO noriyHa ymosa
¢ ictunna, abo 0, aAkwmio soriyHa ymosa € xubua. Muoxusy M , sika CKiafaerses 3
€J/IeMEHTIB m TAKHX, L0 33/I0BOJIBHAIOTE BJIACTHBOCTI P(m). N03HAYAKOTh Y Takuii crocib:
M= {m} P(m)}.

Hanpuknan, posrnsHeMo MHOXUHY M 3 HaTypaiabHMX 4uces, Menuwmx 3a 5. as
onucy Takol MHOXHHH nobyayemo ¢yHkuilo-npeaukar P(m):—meN, m<5, ska
HaOyBa€ 3HauYeHHA 1, SIKIIO €JIEMEHT /m HAISKUTh MHOXKHHI HaTypaibHHUX 4ucen N Tta

BHKOHY€TbCA HepiBHicTE m<5 . Toxl enemMeHTH m , sKi 3a40BOMBHAIOTH Ui YMOBH,
HaJexXaTh MHOXWHI M .

3aBaanns Ans camocriiinol poGorn
1. OnumiTe pi3HuMH criocobamu:
- MHOXHHY HATypaJbHHX YHCEN, KpaTHHX 3 i TakHX, IO He TepeBHILYIOTH
3uauenns 100;

- MHOXHHY {x| x — dodamme wenapne yine uucno, x <35};
- MHOXXHHY {xl x —yinewucno, x° <100};

- MHOKHHY {x] X —cnucox cmydenmis 6auoi zpynu};
- mHoxuny {4, 8,12, 16, 20, 24, 28, 32, 36, 40}.

2. 300pasite MHOXMHY {6epesens, Kkeéimeus, mpasenb) , BHAMHCH 1O ONMCY
BJIACTHBOCTEH e/1eMeHTIiB MHOXKHHH.

3. Onumite MHOXHHY {I,5,25,125,625,3125} i3 3acTocyBaHHAM NOPORHOL

NPOLIEAYPH.
1.3. Onepanii Hag MHOKHHAMMH

Osnavenna 1.5. MRoxuHYy A HasuBaioTe niomuoxmcunoro (a6o exatoyeHHam)
MHOXHHH B (AgB), AKUIO KOXKEH eIeMEHT MHOXHHH A HanexuTh MHOXHHI B, To6TO
akuo xe A, To xe B.

Slxmo Ac B Wt A# B, 10 A Ha3WBAIOTE BJACHOIO MiJMHOKHHOIO MHOXHHH B it
no3xavaiors AcC B.

Osnauenna 1.6. JBi MHOXHHH TOTOKHI (A=B), aKwWo BOHM € MiAMHOKHHAMH
OIMH ofHoro, To6T0 A B i BC 4.

Osnavennn 1.7. O6'eonannam MHOXKHH A | B Ha3MBaIOTh MHOXKHHY i3 YCiX THX i
TITBKH THX €JIEMEHTIB, fAKI HaJekKats xo4a O onnil i3 Muoxun A abo B. O6'cananns
MHOXMH 4 i B nosnauaots 4 U B. lle o3HaueHns exBiBajeHTHE:

AUB={x xedaboxeB)}.

Hanpuxnag, sxmo A4=12,3,56,7} , B={,2,3,7,9} , 10 AUB=

={,2,3,5,6,7,9}.



Osnauennsn 1.8. Ilepepizom MHOXWH A | B Ha3uBaloTh MHOXMHY i3 yciX THX i
TiNBKK THX €NIEMEHTIB, AKi HaneXxaTh AK MHOXHHi A, Tak i MHOXXHHI B, ITepepiz MHOXUH
A i B nosznavaiots A B. lle 03Ha9eHHs eKBiBaeHTHE:

AmB={xl xe A ma xeB}.

Hanpuknan, skumo A=1{2,3,5,6,7}, B={1,2,3,7,9},10 AnB=1{2,3,7}.

O3nauenns 1.9. Pisnuyero MHOKHH A i B Ha3sHBalOTh MHOXHHY i3 YCiX THX i
TIBKH THX eNIEMeHTIB MHOXKHHH A, AKi He HanexaTh MHOXHHI B . PisHuo MHOXHAH A i
B nosuavaiore A\ B. lle o3HaueHHA eKBiBaleHTHE:

A\B={x| xeA ma st}.

Hanpuknan, skuwo A= {2,3,5,6,7}, B={1,2,3,7,9}, 10 4\ B={5,6}.

Osnauenns 1.10. VYHiBepcanbHOW MHOXWHOIO (abo yHiBepCYMOM) Ha3HBalOTh
MHOXHHY U, eleMeHTaMH AKOi € BCi eleMeHTH, PO3MisAyBaHi B paMKaXx KOHKPETHOI
TIOCTAHOBKH 3a1a4i, Y HiBepCyM Ilie Ha3MBAIOTh MHOXKHHOIO BCIX MHOMHH.

Hanpuknan, A7 eneMeHTapHO! apH()METHKH YHIBEpCYMOM € MHOXHHA BCiX
paLioHaNBHIX YHCel.

Osnavenna 1.11. [onoenenwnsm wmHoxuhu A (no3HauaioTs A ) HA3WBAIOTH
MHOXHMHY i3 yCiX THX i TUIBKH THX e/IEMEHTIB yHiBepCalbHO! MHOXKHHH, AKi He Halexarh
MHOXHHI A. Lle 03HayeHHA eKBiBaleHTHE:

A=U\A={x| xeU ma xeA4}.

Osnauennsn 1.12. Cumempuunoio piznuyero MEHOXHMH A i B (no3navarote AAB )
HA3UBAIOTh MHOXHMHY 3 00'€IHAHHA e/IeMEHTIB, AKi HaleXaTh MHOXKHHI A | He Hanexarb
MHOXHHI B, i enemeHTiB, AKi Haneath MHOXMHI B i He Hanexats mMHOXuHi A . Lle
03HAYEHHA CKBiBaJICHTHE:

AAB =(A\B)u(B\ A).

Hanpuxnan, axkmo 4= 1{2,3,5,6,7}, B={1,2,3,7,9}, 10 4AB={1,5,6,9}.

KinpkicTe aprymeHTiB y onepauii Bu3Hayac ii apHicTb, TOMY onepauii 06’enHanHs,
nepepisy, pi3HHLI Ta cCHMeTpU4HOT pisHHLi € GinapHi, a onepanis TONOBHEHHA — yHapHa.

1.4. BaacraBocTi onepauili HAZ MHOKHHAMH

Teopema 1.1, IIns Gyas-nkux nigpmHoxuH A, B, C yHiBepcanbHOi MHOXHHH U
CrpaBeUIHBUM € TaKe:
a) 3axonu idemnomenmrocmi AV A=A4; AnA=A4;
6) enacmueocmi komymamuerocmi AUB=BUA; ANB=BNA;
8) engecmusocmi acoyiamuernocmi
AU(BuUC)=(4UuB)uC; AN(BNC)=(4ANnB)NC;
2) enacmueocmi oucmpubymugrnocmi
AV(BNC)=(4nB)u(ANC); An(BUC)=(AnB)u(4UC);
0) 3aKoH iHeonroyii (7)= A;
e) saxonu de Mopzana (AUB)=4NB; (AnB)=4UB;
€) enacmueocmi momoxciocmi AVD = A;
2c) enacmugocmi OONOBHEHHA AVA=U; ANA=92.
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JU1sl JoBeIeRHS LIHX Ta iHIIMX TOTOXKHOCTEH MOXKHA BHKOPHCTOBYBATH Taki CIOCOOH.

1. I'padiune 306paxennsn pesyanraTis BHKkoHaHHS omepauiii 3a aonomorolo
piarpam Eiisiepa-B’ena.

Jliarpama Eiinepa-B’ena — ue 306paxKeHHs MHOXHHY y BHIJISAI TeOMETPHYHOL
Obirypu, Hanpuxnay xosa. [Ipu uboMy yHiBepcasbHy MHOKHHY 300paxyioTh Y BHITLAAI
npsmokytiuka. Hoseemo, wo AN(BNC)=(4NB)NC (pesynsratu rpadiunoro
300paskeHHs onepauiif JIiBOI 4acTHHH TOTOXHOCTI 300paxeHo Ha pwuc. 1.1, npaBoi — Ha
puc. 1.2);

BnC An(BNC)
Puc. 1.1
AHaniz pe3yasTaTiB BHKOHAHHA ONepauidl HaJ MHOKHMHAMH CBIIMHTS, o rpadiuni

300paxkeHHst J1iBOi Ta NpaBoi YaCTHH TOTOXHOCTI 36iraroThes, a OTXKE, TOTOXKHICTH
AN(BNC)=(4nB)NC nosenero.

u u

»
o

ANB " (AnB)nC
Puc. 1.2

2. ®opmanbui mipkyBanns. o gopMaabHHX MipKyBaHb BAAIOTHCH 3 METOIO JOBECTH,
[0 JOBUIBHHH EJIEMEHT MHOXKHHH 3 iBOI YACTHHH TOTOXKHOCTI HANEKHTh TAKOK i Mpasii
YaCTHHI TOTOXHOCTI, T HABITAKH.

Hanpuknapn, aosesemo 3ako ae Moprana (4N B)=A4 U B . Hexaii xe(4n B) <
xe(ANB)& xe 4,860 xgBe> xed,a60 xe B> xe AUB.

JHosenemo TOTOXHICTh (AUB)NC=(ANCYU(BNC). Hexait
xe(AUB)NC =>xe AUBTaxeCé&>(xedaboxeB)ixeCo(xedmaxel),
a6o (xeB 1a xeC)&SxeANC , a6o xeBNC&xe(ANnC)U(BNC) , TobTO
(AUB)NC S (ANC)U(BNAC) 1 (ANC)U(BNC)c(AnB)AC , Tosi maemo
(AUB)NC=(ANC)VU(BNC).

3. Ilepersopenns JjiBol Ta npaBoi “MacTHH TOTOMKHOCTI 10 BHPA3iB OXHAKOBOIO
BUIrJsAy. 3acTOCOBYIOYM TAKMH MiAXiA, niBy Ta mpaBy 4ACTHHH TOTOXHOCTI 3a

AOINOMOrom nNepeTBopeHb 3BOJAHMO A0 BHP&SiB OJHAKOBOIO BHIIALY.
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Hanpuknan, 10BEAEMO TOTOXHICT ((4\Byu(4 r\B))UB =(AUB)\B.
TNepeTBOpHMO 71iBY YacTHHY: ((4\B)yu(4NB))UB=
=(AnB)u(AnB)UB(AN(BUB))UB =(4nU)UB=AUB.

Binrak nepeTBopumo npasy yactuny: (AU B)\B = lA UB me =
=(4nB)UB=(4UB)~(BUB)=(4UB)AU =(4UB).

Otpumaemo: A\UB =AU B. ToroxHicTe aoBefeHa.

3asaanun aas camoctiiinol poGoru

1. lano 4=1{0,3,5,6,9}, B={2,3,9}, C={0,2,3,6}. Busnaure Taxi MHOXHHH:

B\C, AnB, AAC, (AUB)\C.

2. Jlawo U={,2,3,4,56,7,8,9,10}, 4={1,2,3,4,56}, B={,3,57,9},

C=1{2,4,6,8,10}. Busuaure taxi muoxunn: AnB, BUC, A\C, AAB,C,

AU(BNC), (4uB)nC,(ANB), AnB.

3. Busnaure, fKi 3 HaBe[IeHUX TBEP/UKEHb ICTHHHI, a AKi XuOHi:

a) AND =4, 0) Aud=A4; 6)axkuo AcB, 0 AnNB=A4,;

B)akmo ANB=A4,10 BC A; r)sakuwo Ac B, 10 AUB=A4;

n)akmo AUB=A,170 B A.

4. KoxHy 3 HaBe/leHMX HIDKYe MHOXHH mnolyayiite 3a HOMOMOrol aiarpamu
Eiinepa-B’ena Ta 306pa3iTh pe3y/isTaT BHKOHAHHA Onepauiii IUTPHXYBaHHAM:

a) (4~ B); 6)iAuB§;

B) B\A4; r) (AUB)\(4n B);

n A\(BNC); e) (AnB)AC;

€) (AUBUC)\(ANBNC); x) (ANB)u(4NC)u(BNC).
1.5. Bynean

O3nauenns 1.13. MHOXHHY BCiX NiJMHOXHH 3 eJIEMEHTIB MHOXXHHH A Ha3HBAaIOTh
6Gyneanom P(A).
Hanpuknan, 6ynean Muoxunn A ={a,b,c,d} moxna 306pasuti y Takiii cnoci6:

P(4)= {2, {a}, {b}, {c}, {d}, {a, b}, fa, ¢}, {a, d}, {b, ¢}, b, d}, {e, d}, fa, b, c}

{a,b,d},{a,c,d}, {b,c,d},{a, b, c,d}}, Horo noryxmuicts nopismioe |[P(4) =16.

1.6. Cnoco6n 306paxeHHsi MHOKHH B eJIEKTPOHHHX
004HC/II0BANLHAX MAIIHHAX

3anath  300paxenHs Oyap-akoro of'exkta npeamerHoi oOnmacti B maM’ari
enekTponHoi obuncmosaneHoi Mawmnen (EOM) o3Havae onmcath B TepMiHax
3aCTOCOBYBAaHOI CHCTEMH NpOrpaMyBaHHA CTPYKTYpY A@HHX, AKY BHKOPHCTOBYIOTH AJA
36epiranns indopmaii npo o6'ekt, Ta MobyayBaTH ANrOPHTMH, SKi peani3yloTh onepatlii
Haz o6'ekToM.



OymuH i To# e of'exT MokHA 306pasuTH PisHMMM CTIOcOBaMH, NPHYOMY 3&JIOKHO Bil
curyauii ogxe i3 300paxenb moxe Oyru Ginbimi edextuBHHM, HDK iHwi. BuGip cnocoby
306paxenas 06’€KTa 3aNIeKNTh Bif UUIOrO pAfy YWHHHKIB: BracruBocteli of'exTa, cxamy i
BIiZIHOCHOI 4aCTOTH BHKOPHCTOBYBAHHA Oriepaulii Haz 06’ exrom.

JUis cKkiHYEHHOTO YHiBepcyMy, [OTYXHICTh SKOIO He IIepeBepllye pO3PsIHOCTI
MaLIMHHOIO CJI0Ba, YHiBEepCyM Ta HOro NiAMHOXUHM 300paXyI0Th 3a HOMOMOrol GiToBoi
K&/ (MAMHHOIO CJI0Ba, KoAy). BitoBa Likana, 3acTocoByBaHa [y1s 306paXkeHHs YHIBEpCYMY,
Ma€ ZOBXHHY, sKa HOPIBHIOE BHMIPHOCTI yHiBepcamy, Ta CKIAUAETbCA 3 OIMHMIB. DBitosa
LIKANA, AKY 38CTOCOBYIOTH i 300paKeHHA NMiAMHOKHHH yHiBEpCYMYy, TAKOXK MAE JOBXHHY,
TOTOXHY BUMIPHOCTI YHiBEpCYMY, TA CKIANAETHCH 3 OZMHHUB, KiNBKICTH AKHX BM3HAYAIOTH
MOTYXXHICTIO L€l MiAMHOXHHH. SIKIIO eneMeHT yHiBepCyMy HANEeXUTh TiJMHOXHHI, TO B
GiToBil KT HAa BIATIOBIAHOMY MICILIi PO3TALIOBYETECA ONMHWIY, iHakme — Hyjib. Binrak
onepaujii Hax NiAMHOYKHHAMH 3/1iCHIOIOTH 3@ JONIOMOI'OI0 [IOPO3PAAHKMX JIOTHHUX Ortepauiil.

Hexaii 3aganmii ckinvennuit ynisepcym U = {u),uy,Uy,.., 4, } 3 4HCTIOM eNeMeHTIB

n, wo He mepesepuiye pospsagHocti EOM, Toai A 300paxeHHs NiAMHOXHHH A,
3acTocoBYiOTh OiTOBY 1uKany C, eneMeHTH AKOI OYAYIOTh 38 TAKUM [1PaBHJIOM:

i 1 HJEAI;'i_'N
[j]— 0, ulﬁA‘.' J=4Ln,1e .

Hanpuknan, axkmo U ={,234,56}, 4={23,6}, 1o muoxunn U i A moxna
300pa3suTy y BUrAAi GiTOBAX LIKAJ TAKMM YHHOM:

U ={1,2,3,4,5,6}:
Tabnuu 1.1
1y C[2] C[3] Cl4] C[5] Cl6]
| 1 1 1 1 1
A={236}:
Tabnums 1.2
CT1] C[2] C[3] C[4] C[5] C[6]
0 1 1 0 0 1

1.7. Peanizauis onepauiii Hax NiAMHOKHHAMH YHiBEpCyMY,
306pakeHHMH 32 Jon0OMOrolo GiToBuX mixan

Onepanii Haj MHOXHHAMH, 300pakeHHMH Y BHIAAlI OiTOBHX IIKak, BHKOHYIOTH
yepe3 ropo3psjHi JIOTiYHi onepalii. Y pes3ynbTaTi OTPHMAEMO MHOXHHY, SKY TaKOM
MOXHa 300pa3uTH y Bur/aai 6iToBoi mKanu.

Honosnennn 0o muoxcunu A (Z) 300paxyioTs KozoMm, AKuii Oynyiorh
iHBEpPTYBaHHAM KOJLY MHOXHHH 4.



O6'conannn muoncun A i B (AU B) 306paxyiors komom, sxmit Gyayiors
NOPO3PAAHNM JIOriYHHM HONABaHHAM KOAIB MHOXHH A | B.

Mepepis muomcun A i B (ANB) 306paxyiors xozom, sxuit Gymyrots
MOPO3PAAHHM JIOTIYHHM MHOXeHHAM KoZiB MHOXUH A i B.

Hanpuknan, ans muoxun 4, B ta U, onucysauux y Burusal GiTopux Iukan,
pe3ynsTaTH BAKOHAHHA Onepallili Hal MHOXKUHAMH MOXHA 300pa3uTH y Takuil cnocit:

Tabmna 1.3

chl Cl2] C3] Cl4] Cl5] Cle]
U=1{,234,56} 1 1 1 1 1 1
A={2,3,6} 0 1 1 0 0 1
B={1,56} 1 0 0 0 1 1
A 1 0 0 1 1 0
AUB 1 1 1 0 1 1
AnB 0 0 0 0 0 1

1.8, I'enepania ycix nizmuoxnn ynisepcymy

V npoueci po3s'a3aHHA NpaKTHYHHX 3ama4 yacom GyBae HeoOXiaHO pO3rNAHYTH BCi
MiAMHOXHHH A€AKOi MHOYKHHH, SKa CKITAIA€TLCA 3 N eJIeMEHTIB.

Ins onucy BCiX MiAMHOXHH MHOXHHM OyaeMo mnociyrosyBaTHcs 306pakeHHIM
LUTHX YHCeN y BHIIAAI KOAiB y mBilikoBilt cucteMi wuncnenns. Yucno «0» 3o6paxye

NOPOXHIO MHOXHHY, YHCJIO | — NMiAMHOXHHY 3 ONHOTO eJeMeHTa, YHCIO (2"-—1) -
NiIMHOXHHY, 361KHY 3 1 - eTeMEHTHOI0 MHOXKUHOIO. [{1s 306paskeHHs BiiKOBOrO KOXY
uncna 2" —1 3aCTOCOBYIOTE MOCHIAOBHICTB, CKIA/IEHY 3 1 OAHHHLLb.

Anroput™ resepauii yciX MIIMHOKHMH NesIKOi MHOXWHH TOJATAE Yy BHIAABAHHI
NIBIIKOBHX KOAIB LINMX 4Mcel, ioro 306paXxyioTs y TaKiit crocib:

Bxio: n — nomyocnicme muodicunu, n2 0
Buxio: nocnidosnicme 08ilixoeux k00ie niOMHONCUH
for i from @ to 2" -1 do

write pasi#ikosui kop uucna i
end for

Anroput™ reHepye ABilikosi koam 2" pisHHX uinux umcesn, To6TO BCi MiAMHOXKHMHH
OyayloThes TUIBKHM 1O omHOMY pasy. 3i 36inpiueHHsM uucna i 30iNbUIYETCA KIIBKICTH
po3psAiB, WO HeoOXiAHa Ans HOro 306paKeHHs.

Henonikom Takoro criocoby rexepailii € BiAMiHHICTb CKIaly KOXHOI HOBOCTBOPEHOT
MHOXHHH Bill MomepenH»oi, HAMPUKIAM, CIIOM 3a MIIMHOXHHOIO 3 KomoM 0111 Gyne
CTBOPEHO MiAMHOXHHY 3 Kogom 1000,
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1.9. Asiroputm noGynosn Ginapuoro koay I'pesn

JUis ycyHeHHs BHILE3A3HAYEHOrO HEAOJIKY 3aCTOCOBYIOTh Aalroputm nobyaosu
Ginaptoro xoay I'pes, 3a JONOMOrof AKOro MiAMHOXHHH FEHEPYHOTHCA TaK, WO KOXKHA
HACTYNHa NiAMHOXHHA YTBOPIOETECA 3 TMOMEPEAHbO CTBOPEHOI MHOMHHH LLIAXOM
Bunanenns abo noxaBanHHA omHoro enementa. Ilix wac po3s'ssanns 3amay nepeGopy Lek
NiaXif fae 3MOry BUKOPHCTOBYBATH pe3yNbTaTH, OTPHMaHI Ha MONepeHEOMY KpoLli, Ans
aHajli3y HaCTyNnHoro craHy. Lle cyrTeBo ckopouye 4ac Ha BHKOHAHHA 004HCIeHb.

Ha BXin ajropuT™y HOAAETBCA 4MCIO 1, fAKe 3aja€ NOTYXHicTh MHONuHH B. Ha
BHXO/li OTPHMYEMO IOCIiAOBHICTh KOAIB NMiAMHOKHH MHOXHHH B. [lis 36epirantsa Koais
HiAMHOXKHH BHKOPHCTOBYEMO MACHB PO3MIpHOCTI 71, CKiaieHuil i3 HyJiB TAa OJAHHHLUE.
Anroput™ nobyaosu GinapHoro kony I'pes 306paxyioTs y Takiii cnoci6:

bool* B; //Macus ana 36epiraHHA koaie
int main()
{ // Tonoena ¢yHKuiA

int n;

cout << "n = ";

cin >> n; //OTPUMAHHA NOTYXHOCT MHOXMHHK

B = new bool[n];

for(int i=0; i<n; i++) B[i] = @;//leHepauin koay NOPOXHLOL MHOXMHK
PrintB(n);

long long t = pow(2,n)-1;

for(long long i = 1; i<=t; i++)

{ int p = Q(1);

B[p-1] = 1-B[p-1]; //OTPpNMaHHA KOAY HACTYNHOI MHOXWHM WNAXOM
fAopasanHA abo BuAANEHHA enemeHTa Ha p-1 micue
PrintB(n); //TeHepyBaHHA HacTYNHOI MHOXMHW
}
delete B;
void PrintB(int n) //OyHKUiA BuBeAeHHA ABiAKOBOro xoay NiAMHOXMHM
for(int i = n-1; 1>=0; i--) // n - NOTYXHiCTb MHOXMHM

cout << B[i];
cout << endl;

int Q(int i) //0ynxuia ana suaHavennsa xinexkocrti
ABiiok y posknapanHi uucna i Ha MHOX-
HUKKW Ta oTpumaHHA ingekca enementa 8 macusi
B, Akin 3amiHwETBLCA

intq=1, j=1i;

while(i%2 == @) //BMKOHYBATH UWKA AOKW J ALNMTBCA Ha 2
{

1/=2; q++;

return q;)}



Pesynbrar TectysauHsa po6oru anroputmy nobGymosu GinapHoro komy I'pes ana
MHOXHHH, MTOTY>KHICTb K01 AopiBHIOE 3, HaBeneHo y Taba. 1.4.

Tabanusa 1.4
B
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1.10. 3o0paxkeHHs MHOXKHH YNOPSAKOBAHHMH CNHCKAMH. BHkoHAHHA
onepauiii HAJ MHOXKHHAMH i3 33CTOCYBAHHAM AJTOPHTMY THIY 3/IHTTH

V Bunmagky, Koam yHiBepcyM Ay)ke Benukuii (abo HecKiHueHHHT), a NiAMHOXHHH
yHIBEpCYMy MAlOTh HEBENHKY BHMIPHICTB, Ui BAKOHAHHA Orepaliii Haa MiAMHOXHHAMH
e(eXTHBHUM € 300 paXkeHHA MHOXXHHH 32 JIOTIOMOTOIO0 CITHCKY elleMeHTiB. EfleMeHT Criueky
3a/1al0Th 3aMHCOM 3 BOMA TOJAMH, Nepiie 3 AKUX € iHopmaniiite, apyre — NOKaX4YMK Ha
HacTynHuii eneMeHT. CHCOK 3a/1al0Th MOKAXXKYMKOM Ha Mepuinii eneMeHT Ta 306paxyioTh
y Takuii cnoci6:

elem = record

i:= info; // indopmauiiiHe none
n: = 1 elem // NOKaX4YNK Ha HACTYNHWA enemeHT
end record

SIKu1o eleMeHTH Yy CIHCKY BIIOPAAKOBaHi, TO TPYAOMICTKICT BHKOHaHHA omepairii
HaJl MHO)KHHAMH 3HAaYHO 3HIKYETHCA.

EdexTnBHa peanizaiis onepaniii Han MHOXXHHAMH, 300paXKeHHMH BIOPAIKOBAHHMH
CMHCKAMH, 3aCHOBAHA HA QITOPHTMI 3MMTTA. B anropuT™i THMy 3AMTTA ABI MHOKHHH,
3a/iaHi BIOPAZKOBAHUMH CIIHCKAMH, MNeperisnalTs napanesasHo. Ha koxHoMy Kpoui pyx
BinbysaeTbes y Tilf MHOXHHI, B AKill posrnaHyTuii enemeHT € MeHwmii. Posrnsnemo
BHKOHAHHS onepauiif Hal MHOXHHAMH i3 3acTOCYBaHHSM anroput™my 3nuTra. Ha BXin
aNropuTMy TIOMAIOTHCH [Bi MHOXWHH A i B y BUMMIAAI CMHCKiB, 3alaHHX 3a JOTIOMOT0I0
TIOK@XYHKIB HA MepIIHil eNleMeHT CITHCKY.

1.10.1. TepeBipka BKIIOMEHHS NIAMHOMKHEHE 40 MHOKHHH

AJIropuT™ nepeBipKy BKIIOYEHHS ITIAMHOKHHH JI0 MHOXHHH [I03BOJISIE BCTAHOBHTH, UM
€ OIIHA MHOXHHA MiJAMHOXHHOIO iHLIOI MHOXHHK. Ha BuXozi anroput™y (yHKilis nopeprae
NoriyHe 3HAYeHHA: icTMHA (oriuHe 3HayeHHs 1), sakwo A < B, abo xubHicts (moriuxe
3naqeHnA 0) y npoTuaexHoMy BHnaaky. PosrnsHemMo pearizauiio aaroputMy.
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IlceBaoxoa

Iosicuenusn

pa := a
pb :=b

while pa # nil and
pb # nil do

if pa.i < pb.1i then

return 0

else if pa.i > pb.i then

pb := pb.n

else

pa := pa.n
pb := pb.n
end if
end if

return 1

IMoxa)X4HKU Ha €JIEMEHTH CIHCKIB
BCTAHOBJIIOEMO Ha NMOYATOK CIIHCKIB

IHiuifoeMo UK, iTepalii AKOro BUKOHYEMO [0
THX Iip, OKH He JOCATHEMO KiHIlf CITHCKIB

3nificHIOEMO NOPiBHAHHA eleMEeHTIB NepLoro i
ApYroro CIHCKiB. SIKIIO eneMeHT nepuioro
CIMCKY MEHLUHi 32 eIeMEHT APYroro CIMCKY,
pobHMO BHCHOBOK, 10 Y MHOXHHI B He icHye
€JIeMEHTiB MHOXKHHH A

Dyukuis nopeprae noriuHe 3Havenus 0, Tobto
Az B

[TopiBHIOEMO efIeMEHTH MepLIoro i APYroro
CTIHCKIB. SIKIO eNleMEHT NnepuIoro cnucky 6inb-
Wi, HDK eNeMEHT ApYroro CIucKy,
3AilCHIOEMO nepexif| 10 HACTYITHOIO eNleMeHTa B
cnucky B

B upoMy BHMAgKy elneMeHTH Mepuioro i Apyroro
CIMCKIB € TOTOXHI.

[lepexin 10 HACTYIHOTO eNeMeHTa 3UIACHIOEMO
B 000X CNMCKax BOLHOpA3

SlKuo yMoOBY IyHKTY 4 HE BUKOHAHO JKOAHOIo
pasy, yci eleMeHTH MHOKHHH A HallexaThb
MHOXHHI B. VY upomy Bunaznky ¢yHkuis
noBepTac JjoriuHe 3HayeHus 1, tobro Ac B

Kpoku BHKOHAHHSA alFOPHTMY /A BHManky, konm sazani muoxunn A={,5,7},

B ={1,2,3,5,6,7}, 306paxeno ua puc. 1.3.

ol kperzd Lfpedl) Lt LRessl (ess.)
b W W W W
Wl b b e W
T TR T T TR IR
b W W W \E N\«
. @ W\
@ @ @ @ @ W
Puc. 1.3
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1.10.2. O6uncaenns of'caHAHHS MHOXHH

ANTOPHTM 3JTHTTA MOJXKHA 3aCTOCYBaTH A0 ob4rcienHHs o6’eqHaHHA MHOXHH. Ha
BXi/l QITOPUTMY MOAAEMO IBi MHOXHHHM A i B y BUIJIAZAI BNOPAAKOBAHHMX CIHCKIiB, Ha
BUXoAi oTpuMyeMo MHOXHHY C=AUB 3i BCiX THX | TINBKH THX €NEMEHTIB, AKi
Hanexars xoua 6 oamiif 3 MHOXMH. Po3rnsHeMo peanizaliio anropuTMy:

TlceBaokon Iosicnenns

pa := a [ToKaX4YHuKH Ha eIEMEHTH CITHCKIB
pb := b BCTAHOBJIIOEMO HA NIOYATOK CIMCKIB
Buxiannii cnucox C 3amaemo Ak
MOPONKHIH
[Toka)kunk Ha OCTaHHiif eneMenT
BHXigHoro crucky C
Ininiroemo wuK, iTepauii sKoro
BHKOHY€EMO JI0 THX Tip, IOKH He
AOCATHEMO KiHLI CIIMCKIB
if pa.i < pb.i then SIKIIO esIEMEHT MepPIIOTo CTHCKY MEHIIHH,

d :=pa.i HDK e/IEMeHT Apyroro CIHeKy, TO nepexin
10 HACTYITHOTO e/leMEeHTa 3IiHCHIOEMO B
nepioMy crucky. Y aMinxoi d
pa i= pa.n 36epiraeMo 3HaYeHHA eNeMeHTa 11
MoanbLIOro HOro H0AABAHHA A0 CIUCKY
(5
else if pa.i > pb.i then AHasnoriyHy nocnifioBHicTs giH

d := pb.i BHKOHYEMO JIJIsi BUMIAZIKY, KOJIH E/IEMEHT

nepuIoro cnucKy GinbLiniHiX eneMeHT
APYTOro CIMCKY
else Y BHMazKy, KOJIH eneMeHTH B 060X

d := pa.i CNHCKAX € TOTOXHI, 3/1iiicHIOEMO TIepexiz

p: i P:' I 710 HACTYTTHHX eJIeMeHTIB B 060X crmckax
pb := pb.n

end if
end if

c := nil

e := nil

while pa # nil and
pb # nil do

pb := pb.n

Bukonyemo npouenypy Append , 3a
Append(c, e, d) AOTIOMOT0I0 AKOI eeMeHT d I0/1aEMO B
Kineus cnucky C

end while Kineus nuxiy

p :=nil CTBOprOEMO MOpOXHiil MOKaXIHK

if pa # nil then SIKuI0 nepunit CMUCOK He € MOPOXHiif, TO

p i=Ppa MOKaXYHK p BKA3ye Ha nepuuii Criucok
end if i P

if pb # nil then AHANOriYHoO, SKIIO APYrHil CIIHCOK He €
P = pb NOpOXHil, To MOKaXKYHK p BKazye Ha
o 55 Apyruit cnucok
14




while p # nil do Yci eneMeHTy, Lo sa;luumnucxaomxomy
Append(c, e, p.i)

P
end

AN 31 criMcKiB, goaaeMo 4o crucky C

while Kineups uuxiny

PesyabTaTH BMKOHAHHA AaNroput™My OO’€fHAHHA [BOX MHOXHH A={l.2,3} Ta

B= {2,5.6.9}, OTpHMaHi 32 KpoKaMi, 300paxkeHo Ha puc. 1.4.

enemMe

Posrnsnemo Ginbin feTansHO BHKOHAHHA Mpouexypu Append , 3a JOTIOMOTOIO AKOT
HT Oyaemo JonaBaTté 40 pe3yinsTary of’emHaHHs MHOXHH. Ha Bxin npouenypu

MOAAEMO MOKAXKYMKH HA Nepiumii i OCTAHHIH eeMEHTH CIIHCKY, a TAKOXK eNeMeHT d , AKHit
aoxaetses o cnucky C. IMpouenypa nepenbadae J0AaHHs eneMeHTa d B KiHelb CITHCKY

C:
IlceBnoxon IlosicHenus
q.i :i=d CTBOPIOEMO CITHCOK ¢ , 10 SAKOTO JIOABEMO €JIEMEHT
g.n := nil d
if ¢ = nil then Slko cnucok C € nmopoxHi#, To f0 crucky C
c:i=gq , HAJICHJIAEMO €JIEMEHTH CIIHCKY ¢
else VY Bunazky, Konu cnucok C He € NOPOXKHiH,
ARG NIOK@XXYMK BCTAHOBJIOEMO Ha OCTaHHiH efleMenT
end if cnucky C Ta eNeMeHTH CIHCKY ¢ JORAEMO 10
cnucky C -
& sy 3minHa e 36epirae MoKax4HK Ha KiHElb CITHCKY JULI
NOZANBLINX BHKJIHKIB NPOLEAYPH Y

1.10.3. O6uucaenns nepepizy MHOKHH

ANTOpPUTM 3JIMTTA MOXKHA 3aCTOCYBaTH 40 o0uncienns nepepisy muoxuu. Ha Bxin

AJITOPUTMY TIONAEMO ABI MHOXKHHH A | B y BATNAZAI BIOPAAKOBAHHMX CIHCKIB, HA BHXOZI
OTPUMYEMO MHOXHHY C'= AN B 3i BeiX THX | TITEKH THX €NeMEHTIB, AKi Hamexarhb i
MHOXHUHI A, | MHOXUHI B . Po3risHeMo peanizaiiio alropurmy.
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Ilcesnoxon MNoscHenusn

pa i= a TMoka4HKH Ha eJIEeMEeHTH CIMCKIB
pb := b BCTAHOBNIOEMO Ha MOYATOK CIUCKIB
c := nil Buxiguuit cnucox C 3a1a€MO SK TIOPOXHiH
g [MoKaXXuuK Ha OCTaHHiM eTeMeHT BUXiqHOrO
‘ crniucky C
while pa # nil and IniniroeMo MK, iTepauii AKOro BHKOHYEMO 0
pb # nil do THX TIip, IOKH He OCATHEMO KiHList CIIHCKIB
if pa.i < pb.i then SIKILO eNeMEHT MePILOoro CIMCKY MeHILHH, HiK
e/IeMEeHT ApYroro CIHCKy, TO nepexij 1o
pa := pa.n HACTYNHOTO eJIEMEHTA 3/1iICHIOEMO B MEPLIOMY
CITHCKY

else if pa.i > pb.i then | AHajori4Hy NOC/INOBHICTH Aili BUKOHYEMO A
BMIAAKY, KOJIH €/IEMEHT NEpILOro CIHCKY

pb := pb.n 2 3
6inbIIKi, HIXK €IEMEHT APYroro CIHCKY
else V BHMazKy, KoMK eneMeHTH B 060X CriHCcKax €
da :_Tgpa;in TOTOXHI, 3HCHIOEMO Mepexiz 10 HACTYMHUX
:b ) gb: b esleMeHTiB B 060X crnmckax
Bukonyemo npouenypy Append ,3a
Append(c, e, d) JIOTIOMOTOMO AKOI eleMeHT d [OAAEMO B KiHellb
crucky C o
end if i
end if SRR IRy
end while

Pe3sylbTaTH BUKOHAHHSA anropwmy. nepepisy asox wmHoxuH A={,23} Ta
B =1{2,5,6,9}, oTpumani 3a kpokamu, 306paxeHo Ha puc. 1.5.
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2. BIAHOILUEHHA
2.1. OcHoBHi o3HaYeHHA

Osnavenns 2.1. YNopsAaKoBaHOIO MHOXHWHOIO, Koprexem abo ynopadkoeanoio
nocaidossicmio 06’ekmieé Hasuealomb CyKyNHICTb 00’€KTiB, PO3TALIOBAHWX Y NMEBHOMY
nopsazky. Ilpu uboMy yrnopsaxoBaHa napa Mae Taki BIacTHBOCTI:

a) ana Oymb-AKHX MOBOX e€NeMeHTIB X i y icHye 06'eKkT, AKMH HA3HBAIOTH

YTIOPAAKOBAHOIO NIAPOIO Ta N03HAYAIOT AK (X, ));

6) axmo (x,y) i (u,v) - ynopsakosasi napu, 10 (x,y)=(x,v) Toai i Tinkn Toai,
KOMA X=U, y=V.

3Baalouy Ha Ue eNeMenT x Gy/IeMO Ha3HBaTH MEPIIOI0 KOOPAMHATOIO, @ eeMeHT
¥ — ApYroio KOOPAMHATO BIOPAAKOBaHOT napH (x,y).

Osnavennn 2.2. Binapwum (abo Osomichum) BigHOWweHHAM R Ha3HBaloOTh
NiAMHOKHHY BIOPAOKOBAHHX mnap, TOOTO MHOXHHY, KOXEH eJIeMEHT sKoi €
BIIOPAAKOBAHOIO [12POIO.

Slkmo R — nesike BijiHOIIEHHS, TO Horo 306paxyroTh y Takuil cnocib:

(x,y)eR abo xRy.

Osnavennn 2.3. [Jexapmosum dobymxom (abo npamum dobymxom) muoxun X i
Y Ha3sHBAIOTHP MHOXKHHY YNOPAAKOBAHHX Iap (x, y) , TAKHX IO NepUIHil eJeMEeHT X

KOXCHOI TapH HaleXUTh MHOKHHI X , a Apyrudl enement y — MHoxuHi Y. [lexaproBHii
100yTOK MHOXKHH NO3HAYAI0Th TaK:

XxY={xyleX, yer}

Osnauennn 2.4. O6nacmio eusnavewns OIHAPHOro BinHOWIEHHS R Ha3UBAIOTH
muoxuny D(R)= {x| 3 y maxuii, o (x, y) € R}.

Osnavennn 2.5. Obnacmio 3navene GinapHoro BigHOIIEHHS R HA3HBAIOTE
MHOXHHY E(R): M 3 x makuii, wo (x, y) € R}.

JlexapToBuii J106YTOK He €, B3araji Kaky4d, KOMYTATHBHHH Ta acouliaTHBHHI,
10610 AxB#BxA, Ax(BxC)#(4xB)xC

Osnawennn 2.6, bBinapnum BiHOLIEHHAM R Ha3HBalOTh NIAMHOXHHY rap
(x,») € R npamoro no6yrxy X xY, 10610 R X XY .

Hanpuksag, sxuto A={1,2,3}, B={2,3,4}, o nexaprosuii A06yTOK MHOXHH
Ax B 1opiBHIOE

Ax B ={{1,2),(1,3),(1,4),(2,2),(2,3).(24),(3.2), (3.3),(3.9)},

nexapToBHit 106yTOK MHOXHH B x A nopisHioe

Bx A= {2.1),(22), (23,310,233, (41, (82).(43)}.
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2.2. Cnocofu 3aaanns BigHomeHb

BigHOWIEHHA, BU3HA4YeHI HA CKIHYEHHHX MHOXMHAX, 3BH4YalHO 300paxyloTh y
Takuii cnoci6:

1. Cnucxom (nepepaxyseanussm) ynopsAKOBaHHX mMap, A/A AKHX Ile BiAHOLIEHHS
BHKOHYETBCH.

2. Mampuyero — GinapHoMy BiaHOmeHHI0 R< X x X Bianosinae KeaapaTHa
MaTpHIA TOPAAKY 1, KOXKEH eIEMeHT a,; AKoi Aopismioe 1, AKIIO MiX napoio x; Ta X;

BifHowWeHHs R icHye, i 0 y npoTHnexHoMy BHNaaKky, Tobto

1, sxwo xRx,
a,; =
¥ 16 Y HApOMUNENCHOMY 6UNAOKY.

Hanpuknan, Ha MHOXWHI A = {1, 2,3,4, 5} 3anane GinapHe BifHOmeHHA R C Ax A
, fAiKe o3Hayae «ByTH crtporo Ginewmm». B sBHOMY BUr/sAi Lie BiHOILEHHS MOXHA
300pasuTh:
- OMHCOM BJIACTHBOCTEI eJIeMeHTiB
R={xy)eAx 4 x>y};
- CIIMCKOM r1ap

R={2,1),(3,1),(3,2),(4,1),(4,2),(4,3),(5,1),(5,2),(5,3), (5,4)} ;

- MaTpHUEr BifHouIeHHs R

Tabauus 2.1
ay 1 2 3 4 5
1 0 0 0 0 0
2 1 0 0 0 0
3 ! 1 0 0 0
4 1 1 1 0 0
5 | 1 1 1 0

2.3. Buactusocti GiHAPHHX BiqHOIIEHb

Osnavennsn 2.7. Binuowenns Rc Ax A Ha3uBaloTh pegrexcusHum, AKLIO NN
KOXXHOro a€ A Mae Mmicue (a,a)e R. TonosHa aiaroHans MaTpMui TAKOrO BiHOLIEHHS
MmicTuts TinbkH onunuui. Hanmpukmap, BigHowenws "<" Ha MHOXHHI HificHHX wumcen
pednexcubHe.

O3navenns 2.8. BinHoweHHs R c Ax A Ha3UBAWTL anmupepnexcusHum, SKIIO Hi
s AKOro a € A He BHKOHYEThCSA (a,a)e R, To6TO sAKIIO (a,b)eR, 10 a #b. N'onosHa
AiaroHanb MaTPHLIi TAKOTO BifHOLIEHHS MICTHTE TINBKH HYJIi.

Hanpuknaz, BinHomenns "<" Ha MHOXHHI RifiCHAX Yncen aHTHpedIeKCHBHE.

O3nauennn 2.9. BigHomeHHs R C Ax A Ha3uBAIOTH CUMEMPUYHUM, AKIIO INA
6ymb-skoi napu (a,b)eR napa (b,a) Takok Hanexuts R . MaTpuus CHMETPHYHOIO
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BiZHOIIEHHA CHMETPMYHA BiJHOCHO roJIOBHOI aiaroHani, To0To A BeiX iHpexcis i i j
BHKOHYETbCS a4 =a,,.

Hanpuxnaz, BinHomenHs "=" Ha MHOXUHI AIICHHX YHCe]l CUMETPHYHE.

Osnauennn 2.10. BigHoweHHs R c Ax A Ha3UBAIOTL QHMUCUMEMPUNHUM, SKIIO
(a,b)eR i (b,a)e R moxnuse nume y Bunajky, konmu a=>b, T06T0 Hi AN SKMX
eNeMeHTiB @ i b, W0 BiAPI3HAIOTECA OAMH Bifl OJHOTO (aatb), Bi/IHOIIEHHSA (a,b)e Ri
(b,a) € R He icHyloTb OZHOYACHO, B MATPHLI aHTHCHMETPHHHOIO BiIHOLIGHHS BiACYTHI
OJTMHHILi, PO3TAIIOBAHI CHMETPHYHO BiJIHOCHO MOJIOBHOI JliaroHari.

Hanpuknan, BifHomen s "<" Ha MHOXHHI ZiHCHHX YKCesl aHTHCHMETPHYHE.

Osnauennn 2.11. BigHowenns R c Ax A Ha3sHBaIOTh acumempuyHum, AKWO Ui
Oyap-aKoi mapu (a,b)eR napa (b,a)ER. Jns MaTpuili AcHMETPUHYHOTO BiJHOILCHHS
XapaKTepHo, IO BCi €NIEMEHTH i FOJIOBHOI AiaroHaNi — Hy/i i HEMAe HKOAHOI Mapy OAMHHIE
Ha MICLIAX, PO3TAIIOBAHHX CHMETPHYHO BiZIHOCHO MOJIOBHOI AiaroHai.

Sk npHKIag¥ TakHX BiHOLIEHb MOXXHA HABECTH BigHOWeHHA «ByTH GaTbKOMY,
«ByTH MiferiuM» Ha MHOXUHI Jtofiell, BIAHOLIEHHA CTPOrOro BK/IIOYEHHS HA MHOXHHI
BCiX NMiJMHOXXHH Aesikoro yHisepcymy. OueBHIHO, SKINO BiJHOUIEHHS aCHMETPHYHE, TO
BOHO ii aHTHpEIeKCHBHE.

Osnavennn 2.12. BigHoweHus R C Ax A Ha3sHBAIOTb MPAH3UMUBHUM, AKINO AN
Oyab-aKuX a,b,c 3 YMOB iCHYBaHHA (a,b)eR i (b,c)eR cainye (a,c)eR. Hanpuknazn,
BisiHomewns "<", "=" Ha MHOXMHI AiffCHUX uKMCeN TPAH3UTHBHI.

Hanpuknan,  BM3HAQYHMO  BJIACTHBOCTI  BifHOmIEHHS RC AxA ,  AKOIO
R ={(1L1),(1,2), (1.4),(2.1),(2,2),(2,4),(3,3),(3,5), (4.4).(5,3),(5,5), (6,6)} Ta 4 ={1,2,3,4,5,6}. [lna

JOCTiKeHHS BIaCTUBOCTe(l BijHOMEHHS oGy y€EMO MATPHLIO BiHOLIEHHS:

Tabnuus 2.2
ay 1 2 3 4 5 6
1 1 1 0 1 0 0
2 1 1 0 1 0 0
3 0 0 1 0 1 0
4 1 1 0 1 0 0
5 0 0 1 0 1 0
6 0 0 0 0 0 1

Binnowenns R pediexcHBHe, TOMy 10 [/ KOXHOIO enemeHta a € A, mapa
(a,a) € R.onoBHa AiaroHais MaTPHIi BiHOLIEHHS R MiCTHTE OJUHHLI.

BigHomenns R me € antupedaexcusre, TomMy mwo 3 nassHocti naphu (a,b)€ R ne
cainye a# b, nanpuknan, (2,2)e R, ane 2=2.

Bignowenns R cuMmeTpuuHe, OCKUNIBKM MATpHU BigHOIIEHHS R CcHMeTpHuYHA
BiZIHOCHO rOJIOBHOT JiaroHani.

BinnowenHs R He e anTHCHMETpHuHe, ToMy 10 (3,5)e R i (53)e R, ane 3#5.

Jina [ocniPkeHHs TPAH3UTHBHOCTI 3pYYHO 3aCTOCOBYBATH TaKy cxemy (puc. 2.1).
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ITobynyemo Tpn CTOBMUi 3 WICTHMA TOYKAMH B KOKHOMY, KiNBKICTH TOWOK y CTOBMIi
AOpiBHIOE KiNbKOCTI eneMeHTiB y MHOXHHI A . EneMenTy nepiioro ta Apyroro ¢ToBnuis,
a TAKOX APYroro i TPeTLOro CTOBMIIB 3'€IHYIOTHCS CTPINKAMM, AKIIO BiANOBiAHA Mapa
Hanexxuts BinHomenuio R. Ha apyriit cxemi 3’enHyemMo Mix co6olo cTpinkamu yci mapu
eIeMEeHTIB, U1 AKMUX MiX eJleMEeHTaMH [EpLIOro Ta TPEThOrO CTOBMLIB NEpPIIol CXEMH €
wnax, nobynosanuii i3 ABox crpinok. Slkwo yci mapu apyroi noGymosamoi cxemu
36iraloTeca 3 mapaMH, 3 AKHX CKAajacTscs BiaHoweHHs R, To BinHowenHa R €
TPaH3HTHBHE.

1 1

2

3 3

4

. o)
SO0

2.4. Onepanii naa GinapHuMH BiAHOWIEHHAMEA

Jna GiHapHMX BiOHOLEHb, AK i V11 MHOXHH, BH3HAYAIOTh TEOPETHKO-MHOXKHUHHI
onepauii :
1. O6'eonanns sionowens — R UR, = {(a,b)] (a,b)eR, abo (ab)e Rz}.

2. Mepepis gionowens — RN R, = ka, b)|(a,b)eR, i (a,b)e Rz}.

3. Piznuys sionowens — R\ R, = {(a,b)l (a,b)eR, i (ab)gR, }

4. Jlonosnenns o gionowenns — R =(4AxB)\R.

Osunavennn 2.13. Obeprenum 8ioHowenHam A0 NAHOTO BiXHOLIEHHA R Ha3uBaloTh
muOXHHY R~ = {(b,a)l (a,b)e R}.

Hanpuxnazn, ofepuennM BinHowenusm R~ g0 igHomenns R = [(2,1), (3.0),
(3,2),(4,1),(4,2),(4,3),(5.1),(5.2),(5.3),(5,4)} € simmowenns R~ ={(1,2),(13),(2.3),

(1,4),(2,4),(3,4),(1,5),(2,5),(3.5),(4.5)}.

Osnavennn 2,14, Komnosuyiero Binnomens R, i R, Ha3uBalOTh BiHOIIEHHS
R oR, = {(a,b)| 3¢ maxuii,uo(a,c)e R, i(c,b)e R,}.
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3okpema, SKWIO BigHOWEHHA: R 3a0aHO HAa MHOXHHI A (R; AxA) i TO
KOMIIO3UILifo Bu3HAAIOTH Ak RoR =R’ = {(a,b)l (a,c)eRilc,b)e R}.

Hanpuknan, 3azaHi BiZIHOLLIEHHS R= {(l,l),(1,3),(2,1),(2,2),(3,2)} i
R, = {(1,1),(1,2),(2,3), (3,1),(3,3)}, Heobxiano suaiiti R, o R,.

JUis  OTpHMaHHA pe3yNbTaTy BMKOHAHHA KOMMO3WILT BiJHOWEHB 3PY4HO
3aCTOCOBYBATH TaKy cxemy (puc. 2.2). Ha mepumii cxemi puc. 2.2 noGysosano 1pu
CTOBNLI 3 TPHOX TOYOK B KOXKHOMY, Ki/IBKICTB TOYOK Yy KOXXHOMY CTOBILI JOPiBHIOE
KinbKocTi eneMeHTiB y MHOXHHI 4. EneMeHTH mepiioro ta mpyroro CTOBNUIB 3'€aHaHi
CTpiNKaMH, SKIIO BiANOBiJHA Napa HaNeXHTh BIAHOWIEHHIO R, , W0 € INepuwHM

MHOXHHKOM. EfeMeHTH Ipyroro i TpeTsoro CTOBMLIB TAKOXK 3’€HaHi CTPINKAaMM, SAKILO
BiJNOBIZHA 1apa HAJIEXKHTh BIAHOWIEHHIO R, — IpyroMy MHOXHHKY KOMIo3uuii &) o R,.

1 1
2 2
3

Puc. 2.2

Jo xoMmosmuii BiZHOIIEHH BXOAATH TMapH, CKIaACHi 3 €IEMEHTIB MEPLIOro Ta
TPEeTHOrO CTOBNLIB, MK AKMMH Ha CXeMi icHye wuIsX, nMoGynOBaHUI 3 ABOX CTPiNOK.
Amanis apyroi cxemu (puc. 2.2) 03BONSE OTPHMATH De3yNbTAT BHKOHAHHA omepauii
KOMNo3uLii BiiHowens R, i R, y Takuii cnoci6:

By e By = {1,(12), @21 (2:2),(23),33)).
2.5. Biauowenus exBiBAJEHTHOCTI

Osnavennn 2.15. BinapHe BigHOLICHHA HA3HMBAIOTL €KBIBANEHMHICINIO, SAKILO BOHO
pednekcHBHe, CHMETPHYHE | TPaH3HTHBHE. .

BigHomenns exBiBaneHTHOCTI By1eMO rMo3HavyaTh cHMBOJIOM "=".

Hanpuxnazn, BinHOWEHHA "6Oymu momodichumu", BH3HAYEHE HA  MHOXHHI
HaTypansHUX uucen, i "Bymu nodibrhumu', BU3HAYeHe HA MHOKHHI TPHUKYTHHKIB, €
€KBiBaNIEHTHICTIO. Y 5

BigsHauuMo, 110 KOXXHOMY BiJHOUIEHHIO €KBiBaJleHTHOCTI Ha MHOXHMHI A
BIANOBIJAE elHe PO3OMTTA JAHOI MHOXHHHM HA NIAMHOXHHH, Ta Oy/b-aKOMYy PO3OHTTIO
MHOXHHH A Ha MIAMHOXHMHH  OJHO3HAYHO  BIAMNOBIJAE  JEAKE  BiHOIUCHHSA
exsibaneHTHocTi. [IpH 1BOMY eeMeHTH, SKi HaNeXKATE A0 OAHIE! NAMHOKHHH y po36HTTi,
BBAXAIOTH TAKUMH, LI0 3HAXOAATHCA y BiJHOIIEHHI €KBiBAJIEHTHOCTI, TA HABNAKH, AKILO
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eNeMeHTH MHOXMHH A4 He 3B’M3aHi eKBiBANeHTHICTIO, TO BOHM BXOAATH N0 PI3HHUX
MiAMHOXHH y po36uTTi. [TiAMHOXUHY eNeMeHTIB, eKBIBANCHTHHX eNneMeHTY a€ 4 ,
6yneMo Ha3MBaTH KJIaCOM EKBiBAJIEHTHOCTI.

2.6. BigHowenHs nopsAAKY

BigHolIEHHA TNOpPAAKY J03BOJNAE MOPIBHIOBATH MiX co0OI0 eneMeHTH OnHiel
MHOXHHM. Hanpuknap, sigHowenus "Gymu mewwe" , "6ymu Ginvwe" , 3anani Ha
MHOXHHI A, 103BO/AIOTH PO3TAILOBYBATH EEMEHTH MHOXHHH Y BiATIOBIAHOMY NOPAAKY.

Oznauennn 2.16. BinapHe BiQHOLUCHHA HA3HBAIOTH BIOHOWEHHAM NOPAOKY, AKILO
BOHO AHTHCHMETpPHYHe i TpaH3uTUBHe. BinHowenHs Moxe GyTH TakoX i pediexcuBHuM,
ToAi HOro HA3UBAIOTE GIOHOWEHHAM Hecmpozozo nopadky. JSIKIO  BinHONIEHHA
aHTUpe(IeKCHBHE, TOAl HOro HA3UBAIOTL GIOHOWIEHHAM CMPO2020 NOPAOKY.

MHOKHHY, Ha fAKili BU3HAYEHO BiHOLIEHHA MOpAAKY (cTpororo abo Hectpororo),
HA3UBAIOTE YTOPAAKOBAHOIO.

Osnauennn 2.17. Muoxuny A Ha3uBaoTh NiHiifHO (abcomoTHO) BMOPAAKOBAHOIO,
Ao s Syas-sKUX ABOX il eleMeHTIB X Ta y BUKOHYEThCS HepiBHiCTh x <y abo y <x
(x<y abo y<x).

Hanpuknan, MHOXHHA AMCHHX 4uceNl 3 BiHOWIEHHAM TOpAaKy "<" € miHifiHo
BropsakoBana. Moxe BHABHTHCE, w0 ans Aeskux map (x,y) sxonme 3i cnissiaHOwIEHD
x<y abo y<x He BUKOHyeTbcs. Taki eleMeHTH x Ta y Ha3HBAIOTh HEMOPiBHAHHHMH. Y
LBOMY BHN&JKY FOBOPHMO, ILI0 MHOKHHA € YaCTKOBO BIIOPAIKOBaHa.

Osnauennn 2.18. MinivaneiuM (MakcHMaJbHHM) €7I€MEHTOM MHOXHHH A, Ha
Kl 331aHO BiITHOLUEHHS HECTPOroro MOPAAKY, Ha3UBAIOTh TaKHil eleMeHT X € A, o A
BCSIKOTO eJleMeHTa y € A, 110 MOPIBHIOETECA 3 X, Ma€ Miclle HepiBHicTE X<y (y<x).

Osnavenns 2.19. Enemenr x € A uaszupaiors HaiiMeHUWMM (HalbinbmnMm), sKio
JUTS KOXHOTO elleMeHTa y € A BHKOHYeThest X S p (y <x).

3 aHTHCHMETPHYHOCTI BiJIHOMIEHHS MOPSAKY BHIUIMBAE, MO Gyab-sika CKiHYEHHA
yHopsaKoBaHa MHOXWHA MicTuTe He Oinbule ofgHoro Haiibinemoro (HaiMeHIIOro)
eNeMeHTa.

2.7. BiaHoweHHA JOMiHYBAHHA

Y sunanmkax, KoJM MOBa #Ie Mpo MHOXHHY JIOfeH, MaloTh Micue BiJHOIIEHHA
JIOMiHYBaHHA.

O3nauennn 2.20. BinapHe BiiHOUIEHHS HA3WBAIOTE GIOHOWIEHHAM OOMIHYBAHHA,
AKIO BOHO aHTUpedniekcuBHe i aHTHcHMeTpuuHe. ['OBOpsATH, WO X NOMiHye Han y
(no3HauaeTecA x >> y ), KOMH X y AKOMYCh PO3yMiHHi nepeBaxac y .

Hanpuknaz, skuo BcepeauHi opraizauii icHye BifHOMIEHHA MiANOPAAKOBAHOCTI,
TO JUIA ABOX WIeH{B opraHizauii OAuH AOMiHye Hal iHILMM, AKLIO BiH KEPYE HHM.
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2.8. Dyuxkuii

Jnst ananisy BinHowens R Ax B, yrBopeHux MHoxuHamu A i B, ski MaioTh
pi3Hy npHpo.y, BBOAATE MOHATTA BioOpaxkeHHs Ta QyHKLUII.

Osuavenna 2.21. @Pynkyicio [ HasuBalOTH TaKe BiAHOWEHHs R, WiAKi ABA pi3HUX
€JIEMEHTH AKOro He MalOTh OHEKOBHX replnx koopaunat. To61o f € dynkuieo Toai i
TiNBKH TOAL, KONM BOHA 3a/I0BOJIBHAE TAKi YMOBH:

- eNeMeHTaMH f € YTOpsAKOBaHi Mapu;

- sKuo ynopankosani napu (a,b) i (a,c) — enementy pynkuii £, 10 b=c.

Orxe, BifHOImeHHS f Ha Ax B Ha3uBAIOTH (YHKIIEI0 3 MHOXHHM A B MHOXWHY
B i nosnavaots Ak f: A — B.

Slkmo f:A—> B dynxuix i (a,b)€ £, 10 rosopars, mo b = f(a).

Osnavennn 2.22. MuoXHHY A Ha3uBaOTHL obnacmio eusnavenHs Gyskuil f i
MO3HA4aI0Th D(f ), a MHOXKHHY B — o6aracmio nomenyiiinux 3navers. Sikuo I < A, To
MHOXUHY f (1)={b[ b & (a):b ona deskozo a € 1 } Ha3MBaIOTh 06pa30M MHOXHHH [ .
O6pas yciel MHOXHHE A HA3UBAIOTE 0B6aacmio sHavens dyrkuii f i nosnavaiors E(f).

QynkuioHanbHe BiJHOIICHHA MOXHA po3miagatd Ak ¢ynkuito. Ilpn oMy nepua
KOOpP/AMHATA @ BNOPAAKOBaHOI mapH (a,b) € f € npoobpasom (apryMeHTOM, 3MiHHOIO), &
Apyra koopauHata b — ofpasom (3Hadennsm ¢ynkuii). Skmo ¢QyHxuioHansHe
BigHowenHs /' © Ax B Bcroau BH3HAa4YeHe Ha A4, TO HOro Ha3sWUBAOTh BifOOpaXKeHHAM
MHOXHMHH A Ha MHOXHHY B i sanucyiots f:4—> B . OueBHAHO, WO Pi3HHUA MiXK

BizoGpaXxeHHsAM Ta (DYHKUI€IO0 3BOAHUTHCA A0 crocoly BH3HAYEHHA LMX BiHOIUEHb Ha
MHOXHUHI A4 , nmpuyoMmy BiaoGpaxkeHHs nNOTPIGHO PO3rNANATH AK OKPEeMHH BHIMANOK
(ysxuii. BinpmicTe MaTeMaTHKIB He PO3pi3HAIOTE NOHATTA BifoOpaxeHHA i GyHKuil,

3asaanua Ana camoctiiinoi poboru

4. Jina muonun A={,2,3}, B=1{1,3,4}, C={2,4} nobynyiire nexaprosi noGyrxu
AxB, AxC, BxC, BxA, AxBxC.

5. Tlobyny#re KOMMO3HL0 BiZIHOILIEHB R o R,, SKIIO
r={10),012),03. 23BN A = {11,21),22,32),(33)}

6. TMopaiite BigHOWeHHA R = {(1,1),(],2), (2,0),(2,2), (2,3),(3,3)} , sajaHe Ha MHOXKHHI
A= {1, 2.3 4} , Y Bumsal Mmatpuui BifgHOeHHs, nobyaydiTe KoMIo3uuio
BigHoweHs Ro R .

7. [Mdocninite BAACTHBOCTI BIHOIIEHHS:

- R={1,1),(1,2),(1,3),(2,2),(2,4),(33),(4,1), (4,4)}, a0 R Ax A 12 4={,23,4};

- R={x, y)\ x6pam )
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3. AJITEBPA JIOT'IKH
3.1, Jloriuni dynxuii. Ocuosui o3nauenns

Y npoueci o064YHMCNeHHS CKJIAOHUX JIOTIYHHX BHC/OB/KOBAHb, IIPOSKTYBaHHA
ofuKcnioBanbHOI TexHiku, (opmanizauii onucy ai#i, ski BinOysaroTeca B uudposHX
EOM, 3actocoByioTh MaTeMaTH4Huii anapat anreGpu soriku, abo Gynesoi anreGpw,
Ha3BaHOi Tak 3a iM’AM i TBopUA — aHrnilickkoro MatemaTnka JDxopmxka Byna (1815-
1864). CyrreBuii BHecok y cTBOpeHHs anrebpu noriku 3poGunu TakoX HiMeubKuii i
pociiiceknit matemaruku I'.B. Jleii6riu (1646—1716) i I1.C. ITopeuskuit (1846-1907).

Anrebpa storiku 6ysia cTBopeHa yepe3 HeoOXiQHICTh TOYHOTO OMHCY MaTeMaTHYHHX
JIOBEfieHb cKJTaZIHHX BHC/IOBJIIOBaHb Ha MiZICTaBi MPOCTHX MEPEAyMOB, 3 METOIO 3BEIeHHN
onepauiif 1aa JIOriYHHMH BHC/IOB/IOBAHHAME 10 (pOpPMaNbHUX OMepaLil HaZ CHMBOIAMH.
Anre6pa noriku onepye o6’extamu (pyukuismu abo amimuuMu Gynknil), sxi MOXyTh
HabyBaTH TiNBKM NBOX pi3HHX 3HAYeHb — “XubHicTs” Ta “icTMHA”, a ue Bianmosimae
3HAYeHHAM ABIHKOBHMX 3MiHHMX “0” i “1”. JloriuHuMM 3MiHHUMH ONHUCYIOTH 0G'€KTH 3
JBOMa MOX/IMBHMH cTaHaMH. [lia anreGpH oriku TaKMMU 3MIHHUMH € BUCJIOBIIIOBAHHA —
Gyap-nki TBEpKEHHA, CTOCOBHO AKHX MOXHA CKa3aTH, 10 BOHH ICTHHHI 4M XHOHI.

Hexalt B = {0,1} — 6inapna mMuoxuua, enementamu axoi € nsiiixosi aMinsi 1 i 0, mwo
He MalTh apu(METHYHOro ceHcy Ta iHTeprperyloThes sk “ictuna”, “xubnicts” abo
“rak”, “ni”.

O3uquenns 3.1. Qyuryicro anzebpu noziku (abo nozivnolo Qyuxyiero, Gynesoro
@ynryiero) Bin n amiunux f(x,,X,,...,X,) HA3UBAKOTH /- BUMIPHY NOriYHy Onepawiio Ha
muoxuni B={0,1}. Tob6ro f:B" - B . Jloriuna dynxuin — Qynxuis sia noriunux
3MIHHHX MOXKe HaOyBaTH TiNbKH Ba JioriuHi 3HayeHHs — 0 abo 1.

Muoxuny Beix noriunux QyHkuii 6yaemo nmosnauatd Sk P,, MHOXHHY BCiX
noriunux dynxuiit 7 3minnux — B (n).

Osnavennn 3.2. Joziunow gopmynorw Hasusaioth (opmyny, cknaaeny 3 Oyks,
3HAKiB JOriYHUX onepauiii i ayxok. IIpu ubomy 6ykBamu Mo3Ha4alOTh JIOTi4HI 3MiHHI.
Koxua popmyia 3anae noriuny QyHkuizo.

HoBinbHy OyneBy ¢yHkiuiio 3amaioTe 3a Jonomorol Tabnuui 3HaveHs abo
aHaniTHYHOIO hopMyJI0I0.

Ockinbk# aprymentd joridiux (yHkuiffi MoxyTe HabyBaTH NHINE ABOX 3HAYEHB,
obnacTe BM3HaueHHA Gynb-sxoi moriunoi ¢ynkuil ofMexena. Tomy Gyab-aka ¢yHKuis
anrebpn Jsjoriku Moxe OyTH 3amana Tabnuueiro 1l 3HaYeHbL 3aMEKHO Bill 3HAYEHD
apryMeHTiB (Tabnwuelo ictuHHOCTI). V pasi BU3HaYeHHs JoriyHOl GyHKI{T 3a JONOMOTO0I0
tabnuui icTuHHOCTI y Tabnmui niBOpydY BHMMCYIOTH yci MOXIHBI HaboOpH 3HAYEHBb
NOriYHHX 3MIHHHX, a NPaBoOpyY — 3HA4YEHHS (yHKUil, WO BiANOBIAAIOTE UM Habopam,
Ha6ip 3navens 3minuux, 3a skoro f(x,x,,..,x,)=1, HasHBalOTE odunuuHum Habopom
@ynxyil, Habip 3Hauens 3MinHux, 3a akoro f(x,,x,,.,X,)=0, HA3UBAIOTE HYIbOSUM

Habopom GyHKyi.
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Ins noriuwoi dymkuii f(x,,%;,...,x,) Bl # 3MIHEMX 4MCIO BCIX MOMIMBMX
Habopis, WO BIAPISHAIOTECH ON¥H BiH 0xHoro, AopiBHIOE 2" . Lis Mzoxnna 3 2" Habopie €
obnacmio eusnavenHa noriynol Oyrxuil. Yncno Beix pisHnx Qysxuif n 3MiEHAX
JIOPIBHICE 4HCITYy MOMIMBHX PO3MilueH: Hyjis | OOMHHLB y n crosnusx Tabmuui 3 2"
pankam, To610 2%,

Kinbkicth norivyHux dJyHKum BiZl n 3MiHHMX Pi3KO 3pocTae 3i 36iNbIICHHAM 3HAYEHHA
n (tabn. 3.1).

Tabnnuua 3.1
Kinekicts 3MiHHMX, 7 1 2 3 -4 5
Yucno noriyHux yHkuii L 16 256 65536 4,3.10°

Osnauenns 3.3. 3minny x, noriunoi GyHKuil £ (X, Xgs X1y Xy Xpupees Xy )
Ha3uBalOTh  Hecymmeeoro  (aGo  qhikmuenoro), AKWO (%), Xiy Ly Xy p s X, ) =
= £ (%5 X,_1,0, X1y 150y X, ) 32 GYAB-AKMX 3HAYEHb iHWMX 3IMiHHHX, TOGTO 3MiHa X, B
Oynb-aKkoMy HaGopi 3HAYEHb X|,...,X, HE IMIHIOE 3HAYEHHS (DYHKLT.

Hexait 3minHa x; € dikrusna ana Gy £(X;, %5500 X,y Xy Xy gsees X, ) BHIYHHMO
3 Tabnuui icTHHHOCTI CTOBMelLb apryMeHT x,. Bigrak oTpuMaemo HoBy Tabnuiyo s
dynkuii 7 —1 3MiHHOT, AKy NO3HAUMMO AK g(X;, X5 40y X,y Xjspserns X, ). OTXeE, DyHKLIIO g
OTpuManH 3 pyHKLUIT f LIAXOM BUNYueHHs (iKTHBHOT 3MIHHOI.

BunyueHHa Ta nomaBaHHA 3MIHHHX € edeKTHBHMil npuifom, OCKinbkH 6ynb-AKy
CKiHYeHHY CYKynHicTbh (pyHKLiH MOXXHA BBAXKATH 3aJ1€HKHOIO Bill OAHIET 1 TiEl X MHOXHMHH
3IMiHHUX.

MHoxuny Beix noriynux ¢ynkuiit oxmiel 3MiHHOi HaBesieHo B Tabn. 3.2. 3aransHa

. . . . . . . g . |
KinbKicTs noriunux Gymxuiit onuiei aminuoi gopismoe 22 =4,

Tabnuus 3.2
3nayenns
v I 2 £i(x) fx) f(x)

0 0 0 1 1

1 0 1 0 1

Vmosre 0 ¥ ; 1
[O3HAYEHHA

Hatimenypannsa| Koucranta } 2 3
bynxnil J - 3minna x InBepcia aminnoi X KoucranTa oguuuns

3uavenns QpyHkuiii fo(x), f;(x) € xoncTantamu, Bonu He 3anexars Bin IMiHHOI X,
OTXKe, AN HUX 3MiHHA x € (ikTuBHa 3minna. Dymuxuis f,(x)=x, To6T0 36iracrsca 3i
aminnow x, f,(x)= %, 10670 € 3anepeyennam aminHOf X,
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. . e . - . . . 1
Posrnssemo sorivni yHKuUii ABOX apryMeHTiB, iX KinbKicTh [OpiBHIOE 27 =16 .
MHOXHHY BCiX JIOriyHHX (yHKUiH JBOX 3MiHHMX HaBezieHo B Tabun. 3.3. Sk Gauumo, i3 16
Gynkuiif gBoX 3MiHHMX 6 MatoTh dikTHBHI 3MiHHI: y QyHKIIAX f | f|s bikTHBHI 3MiHHI
x; 1 xy5 y Gynkuisx fs i fj, GiktueHa 3minna x,; y dyskuisx f; i f, bikrusHa sMinHa
X,

Tabmunus 3.3
Haspa | 3HauEHHA 3MiHHHMX b
.| 3winol i L5 Yae Bukonygana
Havmh gysxil Dymss Sminma X, | 0 | 0 | 1 1 uo;:::(:;;u Qyukuisn
SMinna x, [ 0 | 1 [ 0 [ 1 I
Koncranta uyns | fo(x,,%;) ofofo]o 0 0 :
X AX,
Kow'onkuin | f1(x,,%;) 00O |1 ]| x-'x XX,
x & x,
3anepeuenus —_—
iunl:)x?xauir Folxx;) 0[O0 1|0 x=x X)X,
minna x, | f3(x,,%;) oflof1]1 x x,
3anepeyeHns —
s astmnctl B (x,,x;) of1fo]o]| x=x X%
3uminHa X, Ll %) of(1]0]1 X, X3
Jloaasanns 3a x®x, = =
iyont 2 Llwixs) o[1|1]0 x A%, XX V XX,
Flus’ iomKigis J1 (x,,xz) Ol |11 | xVvx X VX,
inka Ilipca —
@?;npminBe&a) FACEN 1{ojo]|o xli«xz X VX, = XX,
Jloriuna S
sl Lolziixs) L{Oofo |1 | x=x | xx,Vxx,
Inpepcis i s
aMiHHOE X; | o1, x2) 1(of11]0 X2 X
 Koimnnixanis | fy,(x,,x;) 1{ol1]1] oy X VX,
[HBepcia 3MinHOl — —
%, Sr2(x1,%3) Lfrfotgeo X X
Ivmaixanis | fi5(%,,%,) 1|1]O0]1 ] x—>x x_, VX,
Wipix Weddepal £, (x,, x,) 1j1]1]0 X% XXy =X VX,
Koncranra
prssaiigll] 1 (x,%,) 1111 1 1
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3.2. 3obpaxenns Synepux pynxuil popmynavin

Bynezi dyuxuii (rabn. 3.3) nozzomsmors Gymysatm wozi Synesi dymkuii 3a
JIOTIOMOTOI0 y3arajibHeHOoI omepauil, sXa Ma€ Ha3By omepauii cynepnosuuii. Onepauis
CYNeprio3uuii Moiirac B MiACTAHOBLi 3aMiCTh ApryMeHTiB (yHkuii iHmmx GyneBux
dyHkui# (30Kkpema, apryMeHTiB).

Osnauennna 3.4. Cynepnosuyicio yukuiii f,,..., f, Hasusaiote ¢yHkuiio f ,
OTpHMaHy 3a [JOMOMOroI0 MiACTAHOBOK LMX (yHKuili ogna B oaHy i nepeiiMeHyBaHHA
3IMiHHEX.

Jlns 3anucy dopmyn Gynemo BHKOPHCTOBYBATH 3HAKH onepauiii (pynkuiid): A, v,
->,.4,8, ], =, a JUiAi BH3HauYEHHA TNOPAAKY BMKOHAHHS omnepauii (mpiopurery
onepauiif) — AyXKKH; y pa3i ix BiicyTHOCTi y 3anucy GOpMyIH MepIiMMi BUKOHYBATHMEMO
omepauii 3anepeyenHs (iHBepcii), moTiM — KOH'IOHKUil, AM3'IOHKUiI, iMmAiKauii,
€KBiBaJIeHTHOCTi, IOJaBaHHA 3a Moty /ieM 2, onepauii mrpux 1lledpepa, crpinka ITipca.
Onepauii, ki MalOTh OAHAKOBHI MpiOPHTET, BUKOHYBATHMEMO Y nopxmcy iX mosBH y
3amAcy GpopMyaH, TO6TO 3niBa Hanmpaso.

Hanpuknag, dynxuis f(x,%,%)= f,(/i(x, 2(x,%))./,(x,,%)) spnze  coboio
cynepniozuuito ¢yHknii, 3 skux f, o3Hauac KoH'IoHKUilo, f, — au3'loHKuio, f; -
iMrutikauiio, f, — mopasamms 3a momynem 2. Toxi ¢ymxuio f(x,x;,x,) Moxua
306pasuti popmynoro f(x,,x;, %)= (x; A (x; vx,)®(x, = x,).

IMobynosany ¢yHkuito MoxHa OOYMCIMTH HA MOXJIMBHX Habopax 3MiHHMX.
Hanpuknaz, o6uncanmo 3navyenss QyHkuii Ha HaGopi (0,0,1), TOOTO KOMM 3MiHHI pyHKLUiT
HabyBaloTh Takux 3HaueHb: x, =0, x, =0, x; =1. [l obunucnenns 3naueHns Qynxuii
f (x,,x,,x,) ua HaGopi (0,0,1) nincrasumo B oTpuMany (OpMY/Ty KOHKpETHi 3HaueHHA
IMIHHEX X;, X, X3 (x; A(x; v 2,)®(x, & %)= =(0A(1v0))® (0 0)=1.

Ha wabopi smimuux (0,0,1) dynkuis f(x,,x,,x,) Habypac 3uauenmns 1, To6TO
ObyHKuis icThHHA.

Osnavennn 3.5, Exeleanenmuumu, abo pienocuibHumu, Ha3HBaOTh (POPMYITH, ILO
nojaioTh OoaHy i Ty camy ¢yskuiro. ExsiBaneHTHicTs (opmyn B anrebpi goriku
NO3HAYal0Th CHMBOJIOM “=",

Jns toro mo6 BCTaHOBHTH eKBiBaneHTHicTh (opMysn, HeobxigHo nobymyBatu ix
TabnuLi icTHHHOCTI | MOPIBHATH 3HAYeHHS (DYHKLIT HA KOXXKHOMY HaGopi 3MiHHHX.

Hanpuknaz, ZoBeneMo ekBiBaneHTHiCT dopmyn x, ®x, ta (x, A%, )V (¥ Ax,).
Jins uporo cknageMo Tabnuii icTHHHOCTI HaBeaeHux dopmyn (Tabn. 3.4).

TaGnuus 3.4

x| x ®x, (x, A%,V (% Axy)
0 0 0 0
0 1 1 1
1 0 | 1
1 | 0 0
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Sk 6aunmo, 3navenns GyHkuii x, dx, i (x, A%,)v (¥, Ax,), Haseneni y Tabnuui
ictuunOCTi, 36iraloTec, 3BifcH po6HMO BUCHOBOK, 110 GOPMYITH eKBiBANIEHTHI,

Teopema 3.1. Koxny GyneBy dyHkuiio MoxHa 300pa3uTi y Burnagi gopmynu.

Teopema 3.2. Koxny OyneBy ¢yHKIil0 MOXHA 300pa3uTn y BUrIAal Gopmynn, y
Kol HaABHI TUIBXH onepanil sanepeyenns (iHBepcit), KoH'IOHKIIT Ta U3’ IOHKILIT.

Hanpuknan, Hasegeni B Tabn. 3.3 ¢yukuii, fxi BiApi3HAIOTECA BiJ 3amepevueHHs
(inBepcil), koH'rOHKUii, AM3'IOHKLI, MOXHA 306pa3HTH 3 BHKOPUCTAHHAM oOnepaiii
3anepeyeHHs, KOH IOHKUIT Ta Ju3’loHKUiT y Takuil crocib: iMmutikanis — x, — x, = x, VX3

eKBiBAJIEHTHICTE — X =X, = (_vxz) (_v x,) _tuTpux Iedpdepa — x,|x, =x, A x, =
=X VX, ;crpinka [Tipca— x, 4 x, =x, vx, =X, A X,.

3.3. 3axonu anre6pu gorikn

Jlo ocHOBHHX 3aKOHIB anreGpH JOriKH BIAHOCATD:

1. 3axkon idemnomenmuocmi: x AX=Xx; xXvx=x.
2. 3axon noosiiino2o 3anepeyenHA: X=x.
3. 3axou KomymamueHocmi: XAY =YAX; XV Y=YV X.
4. 3axon acoyiamusHocmi (3aKOH CRONYYEHHA):
s kor'oHKUiT — xA(yAzZ)=(xAy)Az=xAYAZ;
mns au3’oukuii — xv(yvz)=(xvy)vz=xvyvz.
5. 3akon ducmpuéymusyocmi (3axon posnodiny):
mns masionkuii — xA(yvz)=(xAy)v(xaz);
ana kow’ionkuii — xv(yaz)=(xv y) (xvz).
6. 3axon 0e Mopeana (npasuno ineepcii ): x XVY=XAJ; XAy =EVJ.
7. 3axon npomupivua: x "X =0,
8. 3axon euxntouenna mpemvozo: xv ¥ =1.
9. 3axon noznunanns: (x Ay)vx=x.
10. 3akon cxnerosanna: (x A y)v (xAF)=x
11. 3axon ysazanehenoeo cxner8anHa:
x/\y) (y/\z (xAz)= (x/\y)v(f/\z).

JloBecT Lii TOTOMKHOCTI MOXKHA, CKOPHCTABILMCH AAHHMH TabnHLi iCTHHHOCTI.

3a [ONOMOrolo UMX 3aKOHIB MOXKHA BHKOHYBATH Pi3Hi TOTOXHI NepeTBOPEHHS
GyneBux (QYHKUIH, AKi CTAHOBNATH BEINYE3HHI iHTEpeC y 3aa4ax 3i CpouieHHS GOpMYIL.
Ockinbks QopMynH mepeBaXxHO ABIAIOTE co0ol0 cynepriosznuiio iHmux Qopmyn i
(ynKuUiil, TO MOXHA FOBOPHTH NPO BXOMKEHHA A0 GopMynu iHwmx Gopmyn, AKi MaroTh
HasBy niogopayn. BHKOHYIOUH TOTOXHI neperBopenHs, Oyap-aki miggopmynn MoxHa
3aMiHIOBATH Ha eKBiBANIEHTHI M.

Hanpuknag, cnpoctiumo ¢opmyny (v v z)v (x A Z), sacrocosyioun 3axonu anreGpu

sioriku:
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(yvz)v(xaz)= yvizv(xaz))= (32 38KOHOM 2cOLiaTHBHOCTI)

= yv((zvx)a(zvz))= (3a 3aKOHOM AKCTPHGYTHBHOCTI)
= yv((zvx)al)= (32 3aKOHOM BHKJIIOUEHHA TPETHOIO)
= yv(zvx) (BPAXOBYIOUH BIACTHBOCTI KOHCTAHT).

3aspanns ans camoctiiinoi poGorn
1. Hexait f, o3nayae ctpinky Ilipca, f, — An3'IOHKILI0O, f; — eKBiBaNeHTHICTb, f —

J1071aBalHA 3a MonysieM 2. 306pa3ite hyHKuio hopMyoko i 06UNCTITE 3HaYeHHA PYHKUIT
Ha 3a3Ha4eHOMY Habopi:

a) f2(f4(x|’f3(x2 w)b filnx)); (L)

G)fz(/'l (x1,%; ), £3(x2, 1, (x, X2 )» ;o (Lo,0);

DNAVACACRENACHEN) £ B (X AVH

2. CxopucTaBiIMch 3akoHaMu OyneBoi anrebpu, MakCHManbHO CMPOCTITH BHPa3H.
3a ponomoroio Tab/HILb ICTHHHOCTI MOPIiBHAMNTE N10YATKOBAI BHpa3 3} CIIpOLUEeHUM:

a) kvEAY)A(EAGVE)vZIvEY(xv(yak));

8 (v AV A (G v EAn)a)v o)

8) FVE)A(E Az)v(xaz)v(kEaz)v(xaZ)A(yvE);

r) (va)A(fvy_)A@vz)zx(ivy)/\(yvz);

n) (x/\z)v((yvk)/\(ivk)/\(ivk)/\(k vy))v (xAz);

&) (FvI)alxvy)vkaz)v(Fa®)vz)Alxvy)).

3.4. Posxnapannn Gynepoi gpyHnxuii 3a sminuumu.
Jlockonana HopmanbHa (hopma

Teopema 3.3. Bynb-sKy noriuny $pyHKui0 MoXXHA 306pa3suTu GopMynor0

SGuxgemx,)= v A0 (0100 O Xyt s ¥ )y (301)
0103..0, '

ne m<n, a 113’ IOHKL{0 0DYKcaeHo Ha Beix 2™ HabGopax 3HayeHb 3MIHHHX X, X,, ...,
x, . 3o6paxenns (3.1) Mae masmy posknamamms Gymesoi dymkuii f(x,x,,..,x,) 32
3MIHHHMH X}, X5, «o0y Xy

Haiifinbi Ba)knuBHM BMMAfKOM € posknananus 6Gynesoi ¢ymkuii 3a Bcima ii
aMinauMi. Toai yci 3minni B npasiit wactuni (3.1) nabysaiore ¢ikcoBaHHX 3HAYeHB, a
dynxuii f(o,,0,,...,0, ) Kon"0HKUiAX npaBoi yacTuuu (3.1) aopisnioioTs 0 a6o 1.

V upOMY BHIIAZIKY OTPHMYEMO :

Fxps%p00X,) =V x71252..x3%; £(0),02050,) =1, (3.2)

Tyr amsionkuis Gepersca 3a Bcima Habopamu (0,,0,,..0,) , Ha AKMX QyHKUis
f(0),02,40,)=1.
Po3knananns QyHkuii 3a BciMa il aMiHHUMH X, X,, ..., X,, 300paxkeHe B Buraani (3.2),
HA3UBaIOTE OOCKOHANOK OU3 " ToHKMusHo0 Hopmanshoio gopmoro (JIHD).
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Slkoo dyHkuilo noxatd Tabnuuelo ictunHocri, To AAH® ¢yskuii f Oyne
MICTHTH CTiNBKHM AH3'IOHKUIH, CKinbkM pasis Qynkuis f y psaakax Tabnuui icrHHHOCTI
HaGypac 3nauens 1, To6TO KOXHOMy ommumdHomy Habopy (o,,0,,..,0,) Bianosizae
KOH'IOHKL{iA BCIX 3MiHHMX, y AKY 3MiHHA X, IOTpAIUIS€ i3 3anepeqdeHHaM, axwo o, =0, i
Ge3 3anepeyeHHs, AKUO o, =1,

IcHye B3aeMHO OHO3HA4HA BiANOBigHicTE MK Tabauueo ¢pyuxuii f i1 JYIHD.

Teopema 3.4. Jlna Gyns-sikoi Oynesoi dyHkuil » 3MiHHEX (oxpiM koHcTaHTH 0)
icHye eIMHa JIOCKOHAMa 13 IOHKTHBHA HOpMalikHa opma.
Hanpukiaz, nobyayemo JJAH® ¢yHkuii, 3anaHoi Tabiuueio:

Tabauus 3.5
3HaveHHs 3HaueHHs 3HaueHHA 3HayeHHs
3MiHHOI X, 3MiHHOI X, 3MIHHOI X, byuxuii f

0 0 0 0
0 0 1 1
0 1 0 |
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 0

3HalineMo HabopH 3MiHHHX, Ha fAKHX OyHKuigz f (Jr,,x2 ,x,) HaOyBae 3HaueHHA |.
Bignosiauo go (3.2) JJH® nauoi GpyHkuii Mae BHras
i o A BT o S AVE S ATES N
3aysascenna 1. €nuna dyuxuis, wo He mae JJJIH® — 1e koxcranTa 0, ToMy 110 B ii
Tabnuli ICTAHHOCT] He iCHYE XKOAHOTO OAUHHUYHOrO Habopy.
Hacniook 1. Byas-sxy noridny QyHKuUilo MoxHa 300pa3uTi (Gopmyoio

L0 %pses %, )= A(I\:,lx,"—‘ ); f(o,,0,,..,0,)=0, (3.3)

Tyr koH'IoHKuin Gepethcs 3a BciMa HaGopamu (0,,0,,..,0,), Ha AKX QYHKUis
S(x1%550000%,)=0.

Taxe 306paxents GYHKIii HA3HBAIOTh JOCKOHANOIO KOH TOHKMUBHOKO HOPMANbHOIO
gopmoro (QKH®). JKH® ¢ynkuii f MIiCTHTh CTIIBKM KOH’IOHKUiH, CKilbKu HYJIB Y
Tabnuui ictuHHOCTI AnA (QyHkuii f ; KOXHOMY HyIbOBOMY HabGopy (0,,03,..,0,)
BiNOBiAa€ AM3'TOHKLIA BCIX 3MIHHHMX, Y AKY 3MiHHA X, NOTpanse i3 3anepevyeHHIM, AKIUIO
o, =1, i6e3 3anepeuenns, axuwo o, = 0.

Icuye B3aeMHO oAHO3HA4Ha Bianopiasicte Mix Tabnuuero ¢ynkuii /i i AKHO,
otie, JIKH® aa Beskoi norivnoi GyHKuii equna.

Hanpuknan, ans ¢ynkuii (tabn. 3.5) AKH® matume Takuit BHraa:
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Flxx,%) = v, v X vE vE)F ve vaF vE ve)F vE, vE,).
3aysasrcenna 2. Ennna pynkuis, wo He mae JKHD — ue xoncranTa 1, TomMy mio B ii
Tabauui icTHHHOCTI He icHy€ XXOAHOTO HyAbOBOrO Habopy.
Hanpuknan, no6yayemo INIH® i JKH® ans norivHoi QyHKIIT TPLOX 3MIHHMX,
306paxenoi popmynow f(x,,x,,%)=((x, v x,)%,) = (x, = x,) . Tounemo i3 noGynosu
Tabmuui icTHHHOCTI popmyH:

Tabnuus 3.6
X | X | X % (xavey [ve)s] xn=x [ (nv)E)-6=x)
L (S Y 1 0 0 1 1
0|0 1 0 0 0 0 1
0 1 0 1 1 1 1 1
0 1 1 0 1 0 0 1
1 0|0 1 1 1 0 0
1 0 1 0 1 0 1 1
1 1 0 1 1 1 0 0
1 1 1 0 1 0 1 1
Tenep JAH® ¢yuxuii 306pasumo y takiii cnoci6:
f(x, X5 xj: XXX, VXXX VXXX, VX XXy V XXXy VXXX,

A sigrak [IKH® ¢yuxuii Habyne surnsmy
S, x0,%)= (8 v, v & v E V).

3apnanns AR camocTiiiHoi poGoTh
1. INo6yayiite JAH® i AKH® mua ¢yHKuiii Tphox 3MmiHHHX f),..,f; , 3aJaHMX
TabMHUAMY iCTHHHOCTI:

Tabauus 3.7

| *2 X3 /i 5 fa fa fs fs /i
0 0 0 | 0 0 1 1 0 1

0 0 1 0 0 0 0 1 0 1

0 1 0 1 1 | 1 1 0 1

0 1 1 0 1 0 0 1 1 0
1 0 0 1 | 1 0 0 1 0
1 0 1 0 1 0 1 1 0 0
1 1 0 1 1 1 0 0 1 0
1 1 1 0 1 0 1 1 0 1

2. Jloriuny dyHkuito 306pasits Gynesoro popmynoto y surasai JAHD i JKHD:
8) f(x %, %)= (% ®x, x; ®1);  6) flx,x5,%,)=x, | {x vixy);
8) f(x,,%,,%)= (x, l x,XJ\:J Dx); 1) flx,x%)=x 0(x3,).
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3.5. ExsiBanenTHi nepersopesns

Exeieanenmni nepemeopenns — NepeTBOPEHHA, WO BHKOPHCTOBYIOTH 3aKOHM
anreOpu snorikv, HaseleHi y n. 3.3. ExsiBaneHTHi mepeTBOpPEHHS 3aCTOCOBYIOTh ANS
cnpoweHHs QopMyn i JoBeneHHA exBiBaneHTHocTi dopmyn. Y pasi mpoBeneHHs
eKBiBAJIEHTHHX MePeTBOPeHs HeoOXiIHO OTPHMYBATHCA npaswia niocmaxoexu i npasuna
saminu, ITiocmaeasiowu HopMyny 3aMicTh 3MIHHOI, yCi BXO/DKEHHS 3MIHHOI B MO4aTKOBE
CriBBiAHOLLICHHA MalOTh GyTH OJHO4ACHO 3aMiHeHI Liero Gopmyiolo.
llpasuno saminu no3pose 3aminioBaTH niAgopmyiy y GopMmyJii Ha eXBiBaleHTHY.

Osnauennn 3.6. Enemenmapnoro kow 'Jokyi€lo Ha3uBalOTh KOH'IOHKLIIO 3MIHHHX
abo ix 3anepeueHs, y AKil KO)KHa 3MiHHA 3ycTpivacThes He GinbLie ogHOro pasy.

Osnauennna 3.7. [uz'onkmuenolo Hopmanenolo ¢opmorw (JH®) nHasupaioTh
dopmyny, 1O Mae BUIIIAL AH3'IOHKLIT e/IeMEHTAPHNX KOH IOHKIIH,

To6ro JJIH® — ne JJTH®, xoxHa eneMeHTapHa KOH'IOHKLis AKOI MICTHTB yci 3MiHHI i3
3anepedeHHsM abo 6e3 HBOro.

3eedennn Gyneeoi ynkuii oo JJH® nonsrae B ToMy, 110:

a) yci 3anepeveHHs HeoOXi[IHO BCTAHOBUTH Hall 3MiHHUMHM, 3aCTOCOBYIOYHM NMOABiitHe
janepeveHHs i 3aKoHH e Moprana;

6) PpO3KPHTH  JyXKH, BHKOPHCTOBYIOYH  3aKOHM  aCOLIaTHBHOCTI |
AuCTpHOYTHBHOCTI;

B) BWAAJNMTH 3aliBi KOH'IOHKUIT i MNOBTOPEHHS 3MIiHHMX Yy KOH'IOHKLifIX 3a
JIOTIOMOTOIO 3aKOHIB iIEMIIOTEHTHOCTI, MPOTHPIYYA | BHKITIOYEHHS TPETHOr0;

I) BHAAJINTH KOHCTAHTH, BUKOPHCTOBYIOYH BIACTHBOCTI KOHCTAHT.

ITpouenypa ssegenns JJH® no JJAH® nonsrae y 3acTocyBanHi 3aKOHY CKICIOBaHHA
B 0GepHEHOMY HAMpPAMKY JUIA KOH'IOHKIH, AKi MicTATH He Bei 3MiHHi. Inmmii xe croci6
onepxkanug JJH® xmouae taki eranu: 3a JIH® Gynesoi dpyukuii 6Gyayemo Tabamuio
iCTHHHOCTI, Ha NiAcTaBi AKol MU Moxkemo 3anucati JJIH®D a6o JKHD.

Hanpukian, no6yayemo JH® dynkuii f(x,y,2)=xp v z(Z v y2):
foyz)=xpvz(Evyz)=xpv(xzv yzz)=xp v (¥z v y0) = xy v (%2 v 0)= xp v Xz.

Io6yayemo JH® dynxuii f(x,y,z)=yvx(yv Z)FEvz)vay):

fyz)=yvx(GvEyEvz)vry)=yvgvz)FEvz) =
—yv xyvOsz ixvzi) (xvy yvxy(yvszxvy
-yvxy(yvszxvy) yvxy(x YVXXZVYyvVXy z)
—yvxy(xyvOzvyvxyz)-yvxy(xyvyvxy Z) ( ;;;vxyyv:rx;;;)
=yv(xpvp z)—yvxy(lvz)-yvxyl-yvxy—xvy.

PosrnsHeMo TIpHKNAJ CHOpOUIeHHSs (OPMY/H, BHAIOYHCE A0 eKBiBAIEHTHHX
neperBopenb. Hexait 3agana soriuna QyHxuis [ (x, ¥,2)=XVyZvxyz . Pesynsrar

weHHs (pOPMYIIH MATHME TAKHI BHIVINA:
Sy z)=xvyzvagz=xvi(yvap)=xvi(xvy)=xvizvyi=x(lvz)vyi=
=xlvyZ=xv)z.
IMobynyemo JAH®D dyHkuii 3 BUKOPHCTAHHAM 3aKOHY 06epPHEHOI0 CKJISIOBAHHS!
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Sy 2)=xvyz=x(yvifzvz)v(xvi)z= =x)zVXZVIEVXEVX)ZIV I =
XYZIVXYZIVXVZVXVZV X)VZ.

Oznavenns 3.8. Enemenmapuoro Ou3s'tonkyicio Ha3uBalOTh AM3IOHKUIIO 3MiHHHX
abo ix 3anepeyeHs, y AKii KOXKHa 3MiHHA 3ycTpivacThes He Ginbile onHOroO pa3sy.

Osnavenns 3.9. Kowu'tonkmusnoro nopmanvholo ¢hopmoro (KH®) HasupaloTh
(opmyity, 110 Ma€ BHITIS] KOH IOHKIII e/leMEHTApHUX AH3'IOHKLIH,
To6to AKH® — ue KH®, koxHa eneMeHTapHa AM3'IOHKIIA AKOI BK/IIOYAE BCi 3MiHHI i3
3anepeyeHHsAM abo Ge3 Hboro.

3eedennn bynesoi hynkuyil 0o KH® monsrae B Takomy:

a) HeoOXiHO 3acToCcyBaTH 10 GOPMYIH MPABHIIO NOABIHHOIO 3amepeveHHs i 3BeCTH
no IH®;

6) 3a momomoror 3akoHiB ae Moprana nmo36aBHTHCA MOABIHOro 3amepeveHHsA i
MepeTBOPUTH 3anepeyueHHs eJeMEeHTapHUX KOH IOHKLiH Ha eJleMeHTapHi AH3"TOHKLI.

Hanpuknaz, nobynyemo KH® dynkuii f(x,y,2z)=xzv yz v x:

fleyz)=xzvyzvx=xzvyzvx=xz:)Z-x=(XVI)PVZ)X =
=(§yv7fvizvzz)i=lfyvyzvizE=§f7v§yivffz=fyvfy2vzz=
=xy(lvE)viz=%yviz=(xvy)xvZ).

3aBaauus ans camocTiitnol po6oru
1. Io6ynyiite JH® dyrkuii:
a) f(xy,2)=(xvy)vavy; 6) f(xy,2)=xyvEv yv ijz;
B) f(x,y,2)=xvzv(xwvz)viz,; 1) f(x,y,2)=0zvEY YZV Y
n) flx,y,z)=y7zvEvgv(yvi); e) f(x,y,2)=xyv(®z v y)vFyz;
€) f(x,y,z):x,\'zvi;vfiv_x;; x) f(x,y,z):xvyv‘xiv:’cyivz.
2. Cnpoctith (OpMyJTy, BHKOPHCTOBYIOYH: @) eKBiBAeHTHi [epeTBOPeHHS;
6) obepuene cknetoBanus. Opepxite JJIH® ¢yukuii 3a momomoroio Tabauvxoro
nonauns pynkuii 1 (x,y,z).
a) f(x,y,z)=Xzvxyzviz; 6) f(x,y,2)=yzvEzvayz;
B) f(x,y,2)=xpvxzvyzviyz; 1) flx,p,2z)=9zvdvrzvnz;
n) fx,y,2)=xyvyzvxzvay; e flxyz)=Fyvxzvazvyz;
©) fyz)=xzvIyvigviz;, x) flxyz)=xpvyzviz.
3. Onepxite KH® dynxuii f (x, y,z) 3a npasusioM 3sesenns JH® no KH®:

a) f(x,y,z)=xyvxzvz; 6) f(x,y,2)=xyv ¥z v3Z;
B) f(x,5,2)=xyvyzVviy; ) f(xy.2)=9vEz;
n) f(x,y,2)=%v yzv H7; e) f(x,y,2)=xyvJz.
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4. ©YHKLIIOHAJIbHA IOBHOTA CUCTEM BYJIEBUX ®YHKLIA
4.1. TloHsTTA 3aMKHEHOTO0 KAacy, BaacTHBoCTi 3aMHKAHHSA

Osnavennn 4.1. MHOXHUHY noriyHuX QyHKUiIH M Ha3uBAIOTh 3AMKHEHHM KJIAacoM,
AKIIO:
1) mna 6yne-axoi  ¢ynkuii f € M Gyap-fika 3aMiHa 3MiHHHX He BHBOAMTH (YHKLiIO 3
MHOXHHH M |
2) Byme-sxa cynepriosuttia Gyuxuiit £, f5,..., f,, € M Takox HanexuT MHOKHHI M .
Osnauenna 4.2, 3aMMKAHHAM cHCTeMH norivkux Gymkui#f F (noswauaiors [F))
Ha3uBaIOTh MHOXKHMHY BeiX QYHKLiH, 1o peanizyoTses popmynamu Hag F.
Bracmueocmi samurkanna:
L. [F]l=[F);
2. Fc[FJ;
3. e/ =(Rlc[R]
4. [FuR]c[R]u[R].

Osnauennn 4.3, Knac QyHkuii F' Ha3sMBArOTh 3aMKHEHHM, AKILO Knac QyHKUii F
36iraeTses 3 Horo 3amukannaM, To6to [F|=F.

Ienye 5 naubinow eadxcnueux samknenux knacie: xiac ¢yHkuii, mwo 36epiraiors
3naveHns 0; knac Qyukuifi, wo 36epiraiors 3Havenus 1; knac camonsoicTHX (QyHKLIH;
KJIC MOHOTOHHMX (QyHKLIMH; Kiac mHiHHUX QyHKui.

PosrnsHemo Ginbi neTankHO KOXKEH 3 LIMX KJaciB.

4.2. Kunac dynkuiii, mo 36epiraiors suauenns 0

Osnavennn 4.4. ®Oynkuio, ska Ha Habopi 3MiHHKX 3i BCiX Hy/IiB HabyBae 3HAUEHHS
0, HasuBaloTh (yHKUiel0, 110 36epirae 3navenHs 0.

Knac ¢ynkuiii, o 36epirae 3nayenns 0, nosnadaiote 7, Ta 306pakyloThk y Takuil
crocib:

T,={f| f(00..0)=0}.

Jlo xnacy T,, nanpuknag, Hanexats GyHkuii 0, x, XAy, XV y Ta He HalexaTsb
Qynkuii 1, x, x=y.

Teopema 4.1. Knac dyHkuii, mo 36epiraiors 3nauenss 0, 3aMKHeHUH.

Hosedennn. na nosesieHHs 3aMKHEHOCTI Kknacy T, MOKaxeMO, IO CYNeprno3uiii
¢ynkuiii 3 knacy T, Takox Hanexars 1o Tj.

Hexait pymxuii fy, f,..., /5 € Ty. IoBymyemo cynepriosuyiio 3 1wx dyHKuiit y Burasai
D(xy, Xy 500 X,) = Lo F1(X) ooe X, )yoeeny fx (%, .. X,)) T2 MOKNKEMO, WO B(x,,X,,..., X, ) TaKOK
HAJIeXKHTS 10 Kiacy 7).

Posrnanemo @(0,0,...,0): ®(0,0,...0)= £5(£(0...0)£(0....0) ... £ (0...0)) = £5(0...0) = 0.
Tobro signosinHo 10 o3navenus 4.4 ®(x,x,,.,x,) € 7,. TeopeMy noBeaeHo.
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4.3. Knac ¢yuxuii, mo 36epirators 3uavenssn 1

Osnquenns 4.5. Oyukuixc, sxa #a zabopi 3MiHHMX 3 ycix onuHHIb, HabyBae
3HaueHHA |, Ha3uBalOTh QYyHKUi€l0, 1110 30epirae 3HauernHA 1.
Knac ¢ynkui#i, wo 36epirae sxauenns 1, no3nadaiors I} 12 306paxylors y Takui

cnoci6:
T={rl r1.1)=1}

Jlo xnacy 7, , Hanpuknan, Hanexats QyHkuii 1, x, XAy, xvy, x>y, x=y 12
He Hanexats Gynkiii 0, x , x®y, x4 y.

Teopema 4.2. Knac ¢yukuii, mo 36epiraiors 3nauenns |, samkuenuii.

Hoeedennn. lns nosenenHs 3amkHeHocTi knacy T, moka)keMo, IO CyneprosHuis
(ynxuiit 3 knacy T; Takox Hanexatb 1o T,.

Hexait byHkuii fy, fiy, f3 € T} . [To6yayemo cyneprosuuito 3 uux QyHxui# y
purnami (X, X500, X, ) = fo(fi(X) oo X, )y J3 (%) .0 X)) TA  MOKaXKeMO, - IO
D(x),X,,...,X,) TAKOXK HANEXHTH 10 knacy T;.

Posrnsinemo @(11...1) O(11...1)= f([AL.DLHA1D).. f(11.1) =
= fo(11l..1)=1.

To67o sinnosiaHo fo o3xavenks 4.5 ®(x), x;,...,x,) € T;. Teopemy noseaeno.
4.4. Tlonarrs asoicrol pymkuil

Osnavennn 4.6. ®yuxuio f(x,.,x,) HaluBawoTe dgoicmoo 10 (yHKuil
£(%,,...,%, ), AKIIO cTIpaBeNTHBE CMiBBiAHOMIEHHS

f'(xl""’xn):f(xl""’fn)‘

Onepauis noGynoBH ABOicTOI (hyHKuil cknamaeTbes 3 iHBepTyBaHHA (yHKUii, BCi
3MiHHI AKOi TexX iHBeproBaHi. JIA KOHCTAHT iHBEPCil0 3aCTOCOBYIOTb TiIbKU [0
¢yHkuioHansEux cumsonis 0 abo 1.

Osnauennn 4.7. Habip (%,%,.,%,) nasusaiote npomunescnum Habopy

(x,,%;..., x,,) i nO3HAUAIOTS X.

@dyukuis, AKa € ABoicta A0 3amamnoi, HabyBae Ha npoTHiekHuX Habopax x
3HavenHs, npoTnexni snauennam f(x). Omxe, Tabnuuio icTunHOCTI ABOICTOT dyHKUIT

f(x,-,x,) Moxmsa orpumatu 3 Tabmuui ans  dymkuii  f(x,..x,)  wIAXOM
nepeBepTaHHS CTOBMOA 3HaueHb GyHkuii (s Ais BinnmoBinae imBepcii 3MiHHMX) Ta
iHBepTyBaHHs 3Ha4eHb (yHKuii (1A Ais BiATOBi A€ iHBePTYBaHHIO QYHKILIIT).

Hanpuknazn, 3HaiizemMo OyHKuilo, ABOiCTY [0 X; AX, . Cnovarky no6yayemo
tabmuuio ictuHHOCTI s 3amanoi ¢ymrkiii. Octanniil pagok tabn. 4.1 mno6ynosaHo
UUIAXOM MepeBepTaHHA CTOBNL 3Ha4eHb QYHKUIT X; A x, (nonepenniit panok Tabn. 4.1)
Ta iHBePTYBAaHHA 3HaUeHb HyHKLIT.

BimsHauuMo, 110 oOCTaHHi pAnoK Tabnuui BiANOBiZae 3Ha4YeHHAM OYHKUIl
An3'toHKLIT, TOMY € cnpaBeuBHii TaKuit NaHLI0KOK TOTOXKHOCTEIH:
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(x, AX,) =% AX, =X, VX,, BIINOBI/IHO A0 AKOrO, AMIIOHKILA BHABMAETHCA (yHKUi€IO,
JBOICTOIO 10 KOH IOHKLIT,

Tabmmus 4.1
X 0 0 1 1
X, 0 1 0 1
X, AX, 0 0 0 1
(x,/\xz).=2|/\fz 0 1 1 1

3ayBakMMO, IO Bi/JHOLIEHHS JBOICTOCTI MiXK QYHKILIAMH CHMeTpHYHE, TOOTO SKIIO
/" nsoicta mo f, To £, HaBnaxku, gBoicTa g0 £ :

FEn®,)=1 .Gl,...,;n)= T

Hpunyun oeoicmocmi. Sxmo y dopmyni F, mo onucye GyHKUilo f, BCi CHMBOMIH
(GyHKUiT 3aMiHUTH Ha CHMBOJM BiZANMOBiAHMX ABOiCTHX (yHKUiH, TO OTpHMMaHa popmyna
F"* Gyne omucysati QyHKuilo f, ska € ABoicTa /10 BAXiAHOT GyHKIT £ .

Ipunyun osoicmocmi e Gynesii anzebpi. Slxuio y dopmyni F, mo onucye
(ynkuito f, BCi KOH'IOHKUIT 3aMiHMTH Ha AM3'TOHKUII, a Au3'tOHKWI] — HA KOH’IOHKLI,
koncrantu 1 Ha 0, a xoncrantn 0 Ha 1, To ogepxmmo dopmyny F', wo Gyae omucysaru
dynkuito f*, ABoicTy 0 BUXiAHOI YyHKUIT £ .

Cripasesiupe TBep/KeHHA: AKmO QyHKuii TotoxkHi Mix cobow (f, = f,), 10 i
ABoicTi M ByHKLUIT TakoX TOTOXKHI Mik coBoto tf,. = fz').

Hanpuknag, noGyayemo opmysty, mwo onucye GyHKIio, ABOICTY IO X, —> X, !

f=X %=XV =X AX, ,T00i [ =% AX, =X AX,.
TMo6ynyemo pynkuilo, aBoicty 10 dyrkuii £ (x,x,)= xx, v %%, :

[ (&%) = ((n Ax) v (F, A %)) =GA;2.)V(;|AZ)=
=‘;', sz)/\(zq Ax2)= (x, vxz)/\()?, vx,).

3asaanun A camocriiinol poborn

1. dan dynkuii f(x,,x,,%;) 3nainits gsoicty:
a) f(x,,xz,x,)= XXX, V X V XX 5

6) f(xn"zv"s)= (xz v "J)V ("2’73 . "nx:)i

8) [ (X%, %)= X%, v X,%; v X, 5035

0 flx,x%)=(x v B 0% v x,%5).
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4.5. Knec camoasoicTux pyuxuii

Oznavennn 4.8, Oynkuio, asoicty no camoi cebe, HasHBAIOTL camodeoicmoro,
TO6TO AKIUO BUKOHYETHCA YMOBA f(X;,.0sX,) = f (X1,:0sX,), TO GyHKUIA f(%X;,..,X,) €
camodeoicma.

Knac camozBoicTHX (ByHKUi#H MO3Havar0Th T' Ta 306paxyiors y Takmit crioci6:

T = {fl f(x x0x,)= 1" (x, x,...x,,)}.

Jlo xnacy T' , Hanpuknaz, Hanexats Gynxuii x, x, x® y®1.

Teopema 4.3. Knac T' camonsoicTux gyHKuill € 3aMKHeHuii.

Joeedennn. Ins noseieHHs 3aMKHEHOCTI Kiacy T' nokaxxemo, 1O Cyneprno3uuis
dyHkuiii 3 knacy T Takox vanexars go T .

Hexait gynkuii fp, f;,..., fy €T . Tlobyayemo cyneprnosumiio 3 uux QyHkuii y
surnagi  O(x, %550, %,) = fo(fi(X) oo X, )peers [3(X) . X,)) Ta  mokakemo, w0
d)'(x,,x,,...,x,,) =D(x;, X505 %)«

O (%1, %3500 %, )= So (i (310 X2 0een X M (a5 320000 B ) oee Sy (Xis X2 30000 Xy )) =

= fo(x, %5002, )= ®x;, x5 ..., X,).

To6To sianosiaso 1o o3xauenna 4.8 D(x,,x,,..,x,) €T . Teopemy noBeseHo.

4.6. Knac MmoHoTOHHHX PyHKIIH

O3nauennn 4.9. Jins neox Habopis a=(a,...c.,) 1a p=(p,...p,) BHKOHYeTHCA
BiHOIIEHHS TepemyBanHs, skmo o, SP,...,a,<P,, T06TO 3HAYeHHS KOXHOI
komnonentn Habopy o e 6inpuie 3HaveHHs BiANOBiAHOT KOMNoHeHTH B Habopi f.

Hanpuknag, uabopu o=(0,1,0,1) tTa B=(1,1,0,) 3uHaxomsTeca y BigHOWEHHI
nepenysanns, Habopu (0,1,0) ta (1,0,0) He 3HaxonsTsCs y BiAHOWeEHHI mepexyBaHHA,
TOGTO BOHU HENMOPiBHAHHI.

Osnavennn 4.10. Oyukuito f(x,...x,) Ha3UBAIOTE MOHOTOHHOIO, AKIIO AjA Oynb-
sKkuX nBox HabopiB o i B, WO 3HAXOAATECSA Yy BiJHOWIEHHI NepexyBaHHS, BHKOHYETHCS
Hepisuicts f(a) < F(B).

Knac MonoToHHHX ¢yHKLili no3nayaiots T, Ta 306paxyloTs y Takuii croci6:

Ty ={fl flooy.a,)s (B, B,) axmo o <P}

Cepen GyneBux ¢yHkuifi oaHiel Ta ABOX 3MIHHMX KOH'FOHKUiA, AM3'IOHKLIA,
koHcTautH 0 Ta 1 — MoHOTOHHI, a QyHKuil 3anepeyenna, iMnikauii, exBiBaleHTHOCTI,
wrtpux Ileddepa, ctpinka ITipca — HemonoTouni. Hanpuknan, iMnnikauis Ha na6opi (0,0)
nopisxioe 1, a Ha Habopi (1,0) — 0; ockinexu Habip (0,0) nepemye nabopy (1,0), a nns
3Ha4eHb (yHKLUil BHKOHYeThca HepiBHicTs f(0,0) 2 £(1,0), TO BracTHBiCTE MOHOTOHHOCTI
JUIA iMniKalii He BHKOHYETBCS.
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Teapema 4.4. Knac MororoHnux dyukuiit 7, € 3aMKHEHHH.

Hosedennsn. Hexaii Gpynxuii fy, fi,. fi €Ty, . [loGynyemo cynepnosuuiio 3 uux
byukuiii y purnani ®(x,,x,,...,x,) = fi(/1(x; ... x, )y £ (X ... X)) T@ NOKAKEMO, 110
ans Habopis o Ta B, Takux mo a <P, ®lo,dg,..,a,)<B,,BsB,) . Ockinbkn

byuxuii fy, fi,..., f, € Ty, MoHoTOHHi, TO fi(a) < f(B),...... y Je(@) £ fi(B), Tomy HaGopu
3Ha4YeHb Qi cynepnosuilii ®(x,x,,..,X,) BIOPANAKOBaHI. 3BaXaloyd Ha MOHOTOHHICTh

bynxuii f, maemo: D(a,,ay,..., a,) S D(B,,B,,....0,) . Teopemy noBenexo.

4.7. Aare6pa XKerankiua. Cnocobun nobysosu nonisoma Kerankina

Osnauennn 4.11. Anrebpa Gynesux (yHkuiil, yrBopeHux 3a 10n0oMorow GyHkuii
KOH’IOHKIIT Ta A0/aBaHHA 3a MoAy/neM 2, 3MiHHHMX Ta koHcTaHT 0, 1, Mae Ha3By anreGpn
Xerankina. B anre6pi X erankiHa BUKOHYIOTbCS CITiBBiZIHOIIEHHS

) x@y=y®x;

2) xA(y@z)=xAy@xnaz;
3)x®x=0;

4) xD0=ux.

3 Tabnuui icrurHocTi Ana Synesoi GyHKUIl foAABAHHA 3a MOIYJeM 2 BUXOAHTD, 110
x=x@®1,
Onepaitito An3’IOHKLIT MOXHa BUpasuTh yepe3® Ta A y Taku#i cnoci6:

xVy=xAy=xONAGONDI=(xAy)OxDyDIDI=(xAy)DxDy.

Osnavenns 4.12. [losineny dopmyny anrebpu derankiua, ska Ma€ BUIIIAA CyMH
(3a MoaysieM 2) KOH'IOHKLUIH GyNeBnX 3MiHHHX, HA3HBAIOTH NoiHOMoOM JKerarkiHa.

V 1927 poui LI Xerasnkin sanponoxysas 3py4ne 306paxenHs Gynesux ¢yHkuii y
BursiAl nosiHoma. B 3apyGixmiil mitepatypi Take 3o0paxkeHHst 3a3BMvall HAa3WBAIOTH
anrebprunolo  HopMmaneHOIO Gopmoto (AH®). Tlonimom JKerankina Ha3HBalOTH
KAHOHIYHHMM, SKIIO Y KOXHHMHA AopaHOK nodiHoma JKerankiHa KOXHa 3MiHHa BXOJMTBH
OJIMH pa3 Ta AKLIO MOAiHOM He MICTHTD OHAKOBHX JONAHKIB.

Teopema 4.5. [losinsuy OyneBy ¢yHKuilo 306pakyioTh y BUIVIAAI KaHOHIYHOTO
nosnisoma JKeraskiHa €AHHAM YHHOM.

s 306paxcenna Oyap-akoi soriunoi ¢yHkuii y Bursai nonivoma Xerankina
3aCTOCOBYIOTh €KBiBasieHTHI nepersoperns JH® abGo [JJIH®, meron HeBH3HA4YEHUX
koedinientis, kapThn KapHo, MeTOA TPHKYTHHKA.

Posrnsxwemo, mHanpuknan, mnoGymoBy monioma JKerankima jns  dyskuii
F(x),%5,%3) = X, X, V x,(¥,  x;) 38 JOMOMOr0I0 METOAY HeBHIHAYEHNX KoeiuieHTis:
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Tabnung 4.2

3o6paxkenHs pyHxuii y surnsai noniroma Xerankita
S (x,%5,%;) = ¢ D €1x; D cpx, D eyxy B o xyx, D ey, Dejxyx, @ Ci23%1%2%3
x, %, %, f Binnosinue pimmgug VISl BU3HAYEHHA
xoediuienta
0 0 0 1 co=1
0 0 1 1 cotey=
0 1 0 0 CoteCy =
0 1 1 1 Cot+Cytcy+ey =1
1 0 0 0 co+c, =0
1 0 1 0 Co+ey+ey+e;=0
1 1 0 1 Co+ep ey +epp =1
1 1 1 0 Co+Cp+Cyt+cy+Cp+cy3+Cy+ep =0

Po3p’s3anns cucTeMu anreGpuuHMX piBHAHB, MO6YNOBaHOI B OCTAHHEOMY
cTOBMYHKY Tabu. 4.2, 103BO/IAE OTPHMATH 3HAYEHHA BCiX HEBIIOMHX KOe(ilieHTiB:

e =1 C=1
co+c3=1 1+c,=1 CJ=0
cotec, =0 I+c, =0 ¢, =1
Coteyteytcy, =1 I+c, ey +cy; =1
<Cotc; =0 =4ql+c¢, =0 ¢, =1 =
cote tey+e;; =0 I+c +c;+c;3 =0
Cote tey +ey; =1 14¢, +c, +¢, =1
Cote,+e, ey + I+¢ +c,+cy +
[Fentetente =0 teptetey,te =0
N co =1
co =1
c =
c;=0 .
c, =1
c, =1
c”_l
l+l+0+c:3=l CIJ'—-I
$ — =>4¢; =1
¢ =1 Wi '
CRPATY ¢y =0
I1+1+0+¢; =0 ¢;3=0 0
7 T
I+1+1+c, =1 ¢, =0
1 4 3 1+1+1+0+
+e,+e,teyte, e ey ey =
(278 e TG TR ey TRy T [+0+0+1+¢;,=0 0y, =0.
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TMicna Bu3HayeHHs KoedilieHTIB Ta MiACTAHOBKH iX y (YHKIO OTpHMAaEMO
306paxenns 6ynesoi GpyHkuii y Buraaai noninoma Xerankina:

f(x,,x;,x;) =1® x, B x, D x,x;,.

ToGyaysatu mominoM JKerankiHa MOXXHA TAKOX 3a JAONOMOTOI0 €KBiBaJIEHTHHX
NIepeTBOPEeHb, I LBOTO Heoﬁxizmo 3aMiHHTH yci onepauii, AKi BifPi3HAIOTECS Bil
JIOIaBaHHA 32 MOJYJIeM Zyra KOH'loHKUil, Ha exsiBajeHTHi. Hanpukiaz, 3a 1onoMoroio
eKBiBaJEHTHHX TiepeTBOpeHb  QyHKOIO  f(Xx;,X;,X3) = XX, VX, (x, B x;)  Moxkna
306pasuti y BUrIsi noninoMa JKerankina y Takuii criocio:

S 23,33) = 31, V(5 @) =3 1%, (5 @x;) @3, x, By (v, Bxy) =
0

=08(x, Bl)(x, B Dx,x, Bx,x; = x,x, Dx, Bx, B1®x,x, Bxyx; =
=1Dx, Ox, Dx,x; Dx,x, Ox,x, =1Dx, Dx, Dx,x3.
0

4.8. Knac niniiinnx pyuxuis

Osnavennn 4.13. Qyuxuito, 306paxeny noninomMom JKerankina BHriany
(o) Ax)® (0, Axy)D...D(ar, Ax,) By, e KOHCTAHTH Oy,..., O, AopiBHIOITE O abo
1, Ha3uBaIOTH AiHiHNOIO,

Knac ninifiuux ¢pyuxuil nosnauaiors 7, Ta 306pakyioTs y Takuil croci6:

T, = {f] f(x x5.x,) =0, A%, @0, AX, ®..Da, AX, Qy}.
Hanpuknag, yci ¢yHKuii oaxiel 3MiHHOT NiHifHl, (yHKUT 4BOX 3MiHHMX Xx@ y Ta
X =y € TAKOX JIiHiHHI.
Teopema 4.6. Knac ninifinux dyskniii 7, € 3aMKHEHUM.
Aosedennn. Hexait dynxuii fy, f,.... [y €T, . IMobynyemo cynepnosuuiio 3 uux

(byﬂxuiﬁ y B"rmni (D(xl,xz,...,x,,)= fo(ﬁ(x| o X, """fk (Il xn)) Ta TMOKaXeMo, U0
BOHA € TAKOX JliHilHOIO (hyHKUi€I0.

Ockinbku  fi(x, x,..x,) =0 Ax, @ Ax, ®..®a Ax, By’;
fix %ex,) =0l Ax,@a) Ax; ©.Bak Ax, DY

filxy xpx,)=af Ax, @al Ax, ©..@al Ax, DY,
° O x5..5,)=7"Oa’ l\(ﬂ: Ax®aynx, ®. O, Ax, ey')e
@alnlainx, ®ainx ®..0al Ax, ®7)®..
~Oay A(af Ax, @at Ax, ®..@at Ax, ®7')=C, Ax, 8C, AX, 8..8C, Ax, BC,.
Omxe, @(x,,x,,..., x,) € T, . Teopemy noseneHo.
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4.9. ODynxnionanssa nopnora cucrem Gynesnx pyrxuii

Osnavennsn 4.14. Cuctemy Gyneenx $yHKUii Ha3uBAIOTE QYHKUIOHANIBHO MOBHOIO,
akuio 6ynp-axy GyneBy QyHKII0 MOXHA 306pa3uTH y BUrNAAI POPMYJIY, LUO CKIANAETHCS
TiNBKHM 3 QyHKUIH wiel cucTemn.

IcHye pan byHKLiOHANBHO NOBHEX cucTeM GyneBux QyHKuUil, HanpuKIan {A,V,_},

{A,_}, {v,_}, {1}, {vL }, {~®,1}, {—-),-}, {v,—,@}, {A,‘,e}.

Haii6inplu Bak/IMBUM U BHKODHCTOBYBaHMM € 0asuc {A,v,_}. Cucrema ¢yHkuiit
6ynesoi anrebpu Fy = {/\,V,_} byHKIIOHANTBHO TIOBHA, OCKINBEKH 3a Teopemoio 3.2 6yms-
AKy OyneBy ¢ynkuito MokHa 300pazuTH 3a JONOMOrol0 KoH'IOHKIMi, AM3'IOHKUIT i
3arepeyenHs, T06To Oyap-saKy JOriuHy (YHKII0 MOXKHA TIOAATH Y BHTAAAi GpopMynu, mo
CKJIafaeThest TiNbKY 3 yHKUif uiei cucTemu.

Po3arnsueMo cucremy F) = A,— , IKY HA3HBAIOTh KOH TOHKMUBHOIO cucmemoro byas.
CxopucraBumcs 3akoHamu ie Moprawa i noggiiHoro sanepeuenus, 3 ii GpyHkuiif Moxna
BHPA3UTH AU3'IOHKIIIO: XV y=XAJ.

Posrnanemo cucremy F, = {v,-}, AKY HA3UBAIOTb Ou3 toHkmMueHoi cucmemoro Byaa.
3acTocoByloun 3akoHM ne Moprana i nogsifiHoro 3anepevers, 3 ii (QyHkuili MoxHa
BHPA3ATH KOH'IOHKIIO: XAY=XVy.

3 noBHOTH cHcTeMHM Fj, i MOXNMBOCTI mMoaaHHA oxHiel 3 ¢yHKuii vepe3 iHiui
po6HMO BUCHOBOK MpPO MOBHOTY cucTeM F| i F,. Y uboMy ceHci cucteMa F, BUSABNAETLCS
HAJUIHIIIKOBOIO, TOMY 1110 BOHa 36epirae BIaCTHBOCTI MOBHOTH HABITH 3a BUIYYEHHS 3 Hei
Au3''oHKUIT b0 KoH OHKUIT,

Hanpuknan, 3o06pasumo Gynesy dopmyny z(xv y)vEy y 6asucax F = {/\,-} i

Fz={v,-}yaurnxni z(xvy)viy:z-ﬁviy:z-fﬁ-xy;

Zxvy)viy=zvlxvy)vavy=zv(xvy)vxvy.

3 HaBesieHoro npuknany 6aunmo, 1o B 6asuci K = {A,V.-} noriyHi yHKUil MalOTh
6inbiu npocti Gopmynu. 3acTocyBaHHs HeHaLIMILKOBUX Gazucis mig yac 3anmcy gopmyn
MPU3BOAUTE N0 GiNblI rPOMi3AKOro BUI/ISAY BUPA3iB, L0 OMHCYIOTH Noriuni dyHkuil.
ToMy B KOXHOMY KOHKPETHOMY BHIA[Ky AOBOAMTHCA BHOHpaTH MDK KiIBKICTIO
BUKOPHCTOBYBaHHX Omepalliif i rpOMI3AKicTiO oep)XyBaHHX BHPa3iB,

Posrnsnemo cuctemy Fy={ |}, axy nasusaiors cucmemoro Llepgepa. 1la
CHCTeMa (yHKIIIOHANBHO MOBHA, OCKiTBKH 3BOANTHCA 10 cHCTeMH F) B Takwuii croci6:
3anepeueH s 306paXkyioTh y BULAA ¥ = x | X, KOHIOHKL{I0 — Xy =x| y. ’

Hanpuknazn, 306pasumo Gynesy dopmyny z(xv y)v Xy B 6asuci Fy ={ | } y raxui

crioci6:
e —

2(xvy)vEy=z-% 3 -3y =2-(x|x) W |»)-&Ix) y =z ) G0 =
IO (1219 =2 G D01 (%) )=
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2| (s [ DO 1)-(G ] 2)1y)= (= (G 1 2) Ly (] %) 5) =
=(z| (< 12) | &1 YN[ %) ).

PosrnaHemo cucremy F, = {i} , AKy HasuBaloTh cucmemoro Ilipca. 1ls cucrema
(yHK1iOHAEHO NMOBHA, TOMY L0 3BOAKTHCA [0 cucTeMH F, y Takuii cnoci6:

3anepeyeH s 306paKyloTh Y BHIIAMI X = x ¥ X; JM3'toHKIi0 — XV y=x¥ y.

Hanpuknan, 306pasumo 6ynesy popmyny z(xv y)v Xy B 6asuci F, = {l}:

z(x v y)vfy:iv]xvy)vﬁ:(z ~Lz)v(x¢y)vxv(yly)=
=z vidy)vxdly)=CI i Gdy)v (v dy)=
=4 )b PV (A y)=E TR Ty)-
(D EA GG )b b)),

PosrnanemMo cucreMmy F= {A,@,l} , Ky Ha3UBalOTh cucmemoro Xezankina. Us
cHereMa (PyHKLiOHANBHO NOBHA, TOMY IO 3BOAMTBCS 0 cHcTeMu F| y Takui crocif:
3anepeveHHs 300paxyloTs y BAMNAN] ¥ =x @ |; 1u3'foHKLiI0 X Vv y 3TifHO i3 3aKOHAMH e
Moprana Ta Bupaszamu As 3anepeveHh X =x@1, y=y @1 306paxyiors y BUrasmi
xvy=(x@1) y@1)@l=xy@ydxO1P1=xyDxDy.

Hanpuxnazg, 306pasumo 6ynesy dopmyny z(x v y)v Xy B Gasuci F; = {A,@,1}. [ina
pO3B’A3aHHA CKOPHCTAEMOCA BJKE€ BIJOMHMH CIHiBBIIHOIUCHHAMH, & CcaMeé X'X=X ,
x®x=0, roxi

z(xv y)WEy= z(xy@x@y)v(x@l)y = yz(xy@x@yXx@l)@z(xy@ny)@
D y(xD1)=(01z@ 02D y)z)xD1)Px)z2 DXz D yz Dxy Dy =
=xxyyz@ xxyz @ xyyz @ xyyz @ xyz D yyz B xyz B xz @D yz B xyd y =
=xz@xyz@xyz@xyz®@xyz@ yzPxyz Pz @D yz®BxyDy=xy®xzD .

PosrnauemMo cucremy Fy = {—),_}, AKY HA3MBAIOTHL imMnaikayiiinow cucmemoro. L
cucTeMa (YHKIIIOHANBHO MOBHA, OCKIJIBKH ii MOXHa 3BeCTH A0 CHCTeMH F, y Takuit
crocib: xXy=Xvy.

Hanpuxnaz, 306pasumo 6ynesy ¢popmyny z(x v y)v Xy B Gasuci Fy = {—-), }:

z(xvy)vi"y=zixvyi—)i’y:z‘vixvyi—b;v_;=i‘vixvy}-«)xvj:‘:
=(z—)ixvyi)—-)if—->)75=(z—~)(f—)y))—~)(f—+7).

3asaanns ana camocriiinoi po6orn
1. 306pasite noriuni Gynxuii, 3anani 6ynesumn popmynamu, y 6asucax F,F, Fy:
a) yv(¥Fvz)y; 6) yvxzviy;, B)Ivuz; D x(fvz)vivi;
nyvi(Fvz), e yzviyvaz; ¢ (xvylzvaz; x) fzviz.
2. 306pa3ite noriuni pynxuii, 3anani 6ynesumn popmynamu, y 6asucax F,, F,, F:
a) xvi(xvz), 6)yzviz, B) Y(FvZ)vaxz; r)xpzvEVYy;
B Evyvapz; e)yzvi(yvz); € xpvyzviz; x) yEvxviz.

42




4.10. Teopemu npo PpyHKUIOHAILHY NOBHOTY cHeTem GyeBux pyHKuii

Bu3nayeHHA HEOOXiTHMX i JOCTATHIX yMOB (YHKLIOHANBHOI MOBHOTH KOHKPETHOL
cucremu Gynesux hyHkuili € ocHOBHOIO npo6aemoro. OnuiLIeMO BAACTHBOCTI (YHKLM,
AKi M03BONAIOTH BUPA3MTH OCHOBHI Gynesi omepauii — AM3'IOHKLIO, KOH'IOHKUiKO i
janepeyeHHs 3a JonoMoroio InuX ¢yHkuii. PosrnsHeMo fekinbka  JIOOMDKHHX
TBEPKEHb.

Jema npo nemonomonny gynxyiro. 3 6ynp-1Koi HeMOHOTOHHOT (DyHKUIT anrebpu
noriku f(x,,...,x,) 3a [IONOMOroIO MiACTAHOBKH KOHCTAHT MOXXHa OTPHMATH 3anepeyeHHs

o(x)=%X.

Hosedennn. Hexait f&T,,. Toni icHylotr Habopum o =/(xy,..,0,) Ta
E=(B,,...,Bn), Taki mo &<p (tobro Vj a,<B,) a f(('i)>f(§). Vkaxemo Ha Ti
PO3PANH i,,...,i, HaGopis & Ta f, B AKMX BOHM BiNPI3HAOTECA. 3pO3YMiN0, IO B Habopi O
B UMX po3panax posramosani 0, a B aGopi  — 1.

PosrnsHemo MOCiI0BHICTh nabopis [o PR N PR« 1IN TaKuX o
8=0, <8, <8y <..<8; =P, nabop &,, Gyayiors 3 Habopy & 3aMiHOI0 OZHOrO 3
HYJiB, PO3MILIIEHOTO B OMHOMY 3 PO3PSAIB i,..../; , Ha omuHumo. Ockineku f(&) =1, a
f(B)=0, cepen HabopiB dy,0,,q,,...,0, 3HAHAYTECA ABA cycinmi O, Ta G,,,, TaKi 10
f(@,)=1 ta f(&,,)=0. Hexali BOHM Bilpi3HAOTECS y r -My pO3pSIi:
O, = (0, 00,00y 0, 150,00, 150050,), By =(0,0,..,0,_,1,0,, 50,0, ). Biatak 3amamo
Oynxuio @(x) @ Q(x) = (0, 0ysery O3 X, 0,y p sy @, ). HilicHo, Tomi ¢(0) = f(&,) =1,
o(1) = f(c,,,)=0 1a @(x)=*%. Jemy dosedeno.

Jdema npo weniniiiny ¢ynxyire. 3 Gynp-axoi Heninilinol ¢ynkuii anre6pu snoriku
f(x,...x,) 33 IONOMOroOI0 MiZICTAHOBKH KOHCTAaHT Ta BUKOPUCTAHHA 3aNepeyeHb MOKHA
OTPHMAaTH A3’ IOHKLLFO Ta KOH IOHKL{IO.

Hosedennn. Hexait f(x,,.,x,)¢7T,. Posrnasemo mnoninom JKerankina wuiei
bynxuii. 3 weninitinocTi dyukuii BunnmBae, mo B noniHoMi 6yayTs HasBHI KOH’IOHKUIT
BUCIALY X; - X, *..X;, . He obmexyroun 3aranbhicts MipkyBaus, oGepemo HaiikopoTury 3
Hux: K=x,-x;-..x,. Tloknagemo xy,x,,..,x% =1, a mna seix x;gK, x,=0.
ITinctaHoBKOl0 LMX KOHCTAaHT y monidom OKerankiHa ofepHeMO KoOH'IOHKIiIO
K=x+x:.% y KOHIOHKIiO X, 'X,, a iHumi Kow’loHKUii — B Hynbs. Toai monixom
JKeranxina uiei ¢pyHnxuii Habysae surnsuy
S RipeeeX,) = X X B(3,0.%,) B, - By(%35...%,) 82y - B(%3,...,%,) B, - P (X;,....X,) , mpuomy
P(x3,...,x,) 0.

Inakwe kaxyum, 3 ay,ay,...,a, € E; = (0,1} Taxi, mo P (a;,a,,...,a,) =1. Ysenemo
monomikHy  dynkuilo  f'(x),%,,03,04,..0,) =x%, 1®x, -bDx, c®d.  Dynkuiio
f(x ®c,y ®b,ay,a4,...,a, ) MOXHa 306pa3uTH y Takuil cnoci6:
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[(x®e,y®b,ay,a,.,a,)=(xBc)yDb)B(xDc)bB(yDb)c®d =
=xy@x-bPy - c®bcOx bBb:.cDy c®b-cPd=xy®(bc@d)=
xy,be®d =0
xy,be@d =1 f

Jlemy 0oeedeno,

Oznny 3 LEHTpPalNbHUX TeOpeM MaTeMaTHYHO! JIOTiKH, ska OMHcye HeoOXimHi Ta
JlocTaTHi yMOBM (yHKIiOHANBHOI MOBHOTH cHcTemH Oynesnx ¢yHkuiit, chopmymonas
amepukaHcbkuii MateMaTk EMine IToct B 1941 poui.

Teopema IMocma: na toro wo6 cucrema QyHkuifi Oyna (yHKUIOHAIBHO IOBHOIO,
HeoOXiiHO i JocTaTHbO, 1406 BoHa MicTiIa X0o4a 6 OiHy HEMOHOTOHHY (yHKILIO, X04a 6 omHy
HeniHifiHy (yHKLiio, Xoua 6 ogHy HecamoaBoicTY (yHKLji0, Xoua 6 omuy (yHKui0, WO He
36epirae 3HaYeHHS HyJib, Ta Xo4a 6 oany dyHkiio, 110 He 36epirae 3HAYEHHS OAUHHLIA.

Hoseoenna.

Heobxionicms. HeoOXigHicTh yMOBH TeOpeMH BHIUIMBA€ i3 3aMKHEHOCTI Ta
HETIOBHOTH KJaciB MOHOTOHHHX, JiHiHuMX, camoaBoicThx (yHkuilt Ta ¢GyHKuil, Aki
36epiraioTs 3Ha4enns 0 ta 1. [loBeneno (3a Teopemamu 4.1 — 4.4, 4.6), mo byHKuis, sKa
HE HANEXHTh [AaHOMY 3aMKHEHOMY Ki1acoBi, He Moxe OyTu mnobyaoBaHa LUISXOM
cynepno3uiii GyHKiiif poro xnacy.

Hocmamuicmy. s NoBeleHHs JOCTATHOCTI [OKaXeMO, WO 3a JONOMOro
(ynkuii, sxi He Hanexxate AeskuM 3 knacis Ty, T}, T', T, , T,, MoxHa nobynysaru
nosHy cucreMmy (yHkuiil. Takolo MOBHOIO CHCTEMOIO €, HAMPHUKIAJ, CHCTeMa, 10
CKJIaflaeThCA 3 3amepevyeHHs Ta KoH’ioHkuii. [lificno, nosinbHa OyneBa GyHKUisx Moxe
6yTH 306paxena y suriagi JJIH®, To6To AK Cyneprosuiia 3anepevyeHHs, A3 IOHKLIT Ta
KOH'toHKLiT. BianosigHo cucrema { ,A,v} € dyHKUioHasibHO nMOBHA. 3 Wi€l cHCTEMH
MOXHA BHKNIOYHTH V, OCKUIBKM BOHA MoXe OyTu 300paxkeHa fK Cynepriosuilis

KOH'[OHKLi1 Ta 3aMepeyeHHA: XV Y =X A .

Cnoyarky mnobyayemo xoucrtantdH. [lounemo 3  koncrautd 1. Hexail
o(x)=fo(x...x) , me f, — Oynkuis, mo He 36epirac 3Hauenna Hyas. Toai
¢(0) = £,(0,...,0) # 0, Tob6T0 (0) = 1. MOXKAMBI ABA BapiaHTH:

1)  ¢@(1)=1. Toni hopmyna ¢ peanizye KOHCTaHTY 1.

2)  @(1)=0. Toai popmyna ¢ peanisye 3anepeveHHs.

Poarnssemo HecamoapoicTy dymxigio /. 3a o3HAYEHHAM HECAMOABOICTO! (yHKIL BHKO-
HyeTsCs HepiBHICTS £ (0ly,...,&,) # / (Qyperes @, ), T0610 £ (01,00t ) = £ (0.0, ). Hexai
tenep W(x)= 1" (x*,..,x*) . Tomi w(0)=f"(0",..0%) = £ (Qpps@,) = [ (&yrs®,) =
=f'(1%,...,1%) = y(l).

Taxkum unsom, y(0)=y(l), 3Biakn y =1 abo y = 0. Sxuo y =1, 70 KoHcTaHTY |
nobynosano. B iHwomy sunagky y peanizye 0. A Tomy @(y(x))=1.
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Konctanty 0 Gyayemo amanoriuko, TinbkM 3aMicTh ¢yHKuii f, posrasgaemo
¢ynkuio f;, sxa He 36epirae 3Hauerny 1.

3a 0MOMOrol HEMOHOTOHHOI $y#KIUiT MIACTAHOBKOK B #HEl KOHCTAHT MOXHA
nobynysaty sanepedenHs. Milicko, Hexali f,, — HeMOHOTOHHa ¢yszkuia. Toai icHyOTH
Habopu o Ta B Taki, wo o nepeaye f, To6to <P, a f,(a)=1, f,,(B)=0. Ockineku
o <P, To y Habopi O € nekinwka, Hanpuknan, k eneMeHTiB, AKi fopiBHIOOTE 0, TOAI AK Y
Habopi P Ti %k cami enementH nopisHo0TE 1. BizbMeMo Habip o Ta 3aMiHUMO B HBOMY

nepiunit Taknif HynboBuii enement Ha 1, oTpumaemo Habip o ragal | axui

BiApisHsAeThest Bin HaGopy o TiNBKHM OAHMM eneMeHTOM (Taki HaGopu MaloTe Ha3By
cycianix). Ilosropioloun w0 omepauilo k& pa3iB, OTPHMAEMO TMOCHILOBHICThL
asa <..<a*! <B, B axiit xoxwui ABa cycimni HaGopH BiAPIIHAOTECA OAMH BiA OAHOTO
TiJIbKH OJJHMM €JIEMEHTOM. B LibOMY JIaHIIOKKY 3HaNLyThCs ABa Taki Habopu o' o™, mo
fu(a')=1Ta f,, (o' )=0. Hexaii ui HaGopy BiApPiaHMOTECS j -M eNeMeHTOM (3HaueHHs

3MiHHOI X, ), a peurta eneMeHTiB B HuX oaHakosi. Toxi orpumaemo ¢yHKuiiO
f,,,(a’,,...,a'/_,,x,a'j,,,...,af,)=g(x,), fKa 3aneXHTh TIABKM Bif 3MiHHOI x. Bigrak

2(0)=g(c) = f(@) =1, g(1) = g(a'") = £ (a™*") = 0. 3pincu maemo, mo g(x)=x.
ITobynyemMo KOH’IOHKIiIO 3a NOTIOMOrOK TiJCTAHOBKH Yy HemiHiitHy dyHKui0
KOHCTAHT Ta BUKOPHCTAHHA 3anepeverns. [ificHo, Hexait f; — neninilina dynkuis. Toxi
B 1i momivomi JKerankiHa icHye HeniHifiHiii HONaHOK, SKHHA MICTHTH KOH HOHKLIIO
npuHaiiMii aBox 3MiHHMX. Hexalf, ana Bu3HaveHocti, Le 3MiHHI X, Ta X,. A OTKe,

¢dyHkuio f; MoxHa 306pa3uT y Takuit crioci6:
Sy 5% A%y KL (Xaress X INETA L (Xyrenes %)) B (s AL (250005, DD S X502 ),
no Toro % f,(x3,...,%,) #0.
Bignopimno 3a,...,a, f(o3,..,a,)=1.
Hexait b= f,(x35005%,), €= fo(X350000X,) s d = f4(X350009%,,)s
L(x,xy) = fi(%,%,03,...,0, )= (X, A Xy )® (%, AD) B (x, Ac)DPd.
Toni Hexait \Y(x,,x,)=¢(x, Dc,x, Db)DB(bAc)Dd.
V pesynsraTi
Y(x, %) =(x; BOA(X, DO)BOA(x, Dc)DBecA(x, BH)DIdD(bAC)Dd =
=(xAX)B(cAx)BBbAX)DbAc)D(bAX)D(bAc)®(cAx,)D(bAac)DdD
D(bac)®d=x Ax,.
Oynknilo x@D o MOXHa BHpa3NTH, OCKimbkH x®l=x , xB0=x . Teopemy
JIOBEJIEHO.

3aBoanns a8 camocriiinoi poGoru

Hocninite hyHKUioHaNTBHY MOBHOTY cHcTeM GyneBux (DyHKLif:
a) {®,v,1}; 6) {®.A,=}; 8) {-,0};

r {»8}; ) {=A,0}; e) {=v.,0}.
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3.3. 3akouu anre6pu noriku

3.4. Posknananns 6ynesoi GyHkiii 3a sMinnumMu. Jlockonana nopMaibia opMa
3.5. ExBiBasIeHTHI NepeTBOPeHHA

4. ®YHKIIOHAJIbHA [TOBHOTA CHCTEM BYJIEBHX ® VHKIIIA

4.1. TToHATTA 3aMKHEHOro kiacy. BracTHBocTi 3aMHKaHHA

4.2, Knac ¢ynxuii, wo 36epiraiors 3navuents 0

4.3. Knac ¢ynkuii, o 36epiraiors snauenns 1

4.4. MouaTTa aBoicTOl DyHKUil

4.5. Knac camozapoictix (yHkuii

4.6. Knac MOHOTOHHHX pyHKuiii

4.7. Anrebpa Xerankina. Cnocobu nobynosu noninoma XKerankina
4.8. Knac ninifinux pyskuin

4.9 ®ynkuioHanbHa NOBHOTA cHeTeM OyaeBux QyHKuiil

4.10. Teopemn 1po $yHKIIOHATEHY NOBHOTY CHCTEM 6yneaux yuxuiit
CNUCOK PEKOMEHAOBAHOI JIITEPATYPH

3MICT
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[MociOnug 10 BUBYENHA AHCUNILIIHN
«JlneKperna MaTeMaTiKay

Penaxrop B.O. Hacexan
Texpenakrop T.1. Cesoct’suoBa
Kopexrop T.A. Bennba

[Tignucano no apyky 20.02.2014 dopmar 60x84/16 anip apyxapeskuii. [Apyx muiockuii
V. apyk. apk. 2,8, V. qap6osinb. 2,8. O6n.-sup. apk. 3.4. Tupak 100 np.
3am. Ne g Yy

PBB JIHY, npocn. I"arapita, 72, m. Jluinponetposcek, 49010,
Jpyxapust «Jlipa», ru. lecanmunxis, 1, m. ninponerposcesk, 49038.
CBI/IONTBO NIPO BHECEHHS JIO JIEPHKABHONO PEECTPY
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