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EnemenTn Teopii MHOMH: MeToau4Hl peKOMEHJAIl /10 MPaKTHYHUX POOIT
Monymo «OCHOBM JHCKpeTHOI MareMaTtukm» HaBdaibHOi mucturiian OK 09
«/luckperHa matemaTuka» Ui cTyaeHTiB 1 kypcy cnemianbHocTi 014 Cepenust ocita
(inpopmaTHKa).

PenenzenTu:

Jleceuko Outexcanap BacuwiaboBu4, kanauaat (i3uko-mMaTeMaTUYHHUX HayK,
JOIIEHT, 3aBiayBau Kadeapu BuUIloi MaremaTuku Opechbkoi JepKaBHOI akajemil
OyIIBHMIITBA Ta apXITEKTYPH.

Ma3sypok Tersina JleoHimxiBHa, TOKTOp TEXHIYHHX HAyK, Ipodecop, 3aBiayBayd
Kapeapu TOpUKIAAHOI MaTeMaTuku Ta 1HGopmaTtuku [liBA€HHOYKpaiHCHKOTO
HaI[lOHAJIBHOTO TearoriyHoro yHipepeuretry imeni K. JI. Ymumncbkoro.

MertoauuHi pekoMeHalli g0 TPakKTHYHUX POOIT 3 HABYAIBHOTO KYypCY
«/luckperna marematuka» (Yactuna 1: Teopist MHOXKWH) — II€ HaBYAJIbHE BUJAHHS JJIs
CTYJICHTIB 3 METOJIUKH 3aCBOEHHS MPAKTHYHOT YaCTUHU MOAYII0 « OCHOBH JTHCKPETHOI
MareMmatukn» HapuaiabHOl muctumiiinn OK 09 «/luckperHa wmaremMatukay IS
ctyaeHTiB 1 kypcy cnemianbaocti 014 Cepeanst ocita (iHpopmaTHKa).

[Tonanuii y METOAMYHUX PEKOMEHJIAISX MaTepiall BUCBITIIIOE TTUTAHHS PO3JLITY
TEOpisi MHOXKHUH, 10 (OPMYIOTh YSIBJIEHHA NPO JAMCKPETHICTh y CyYacHId Hayll, €
GyHIaMEHTOM JTUCKPETHOI MAaTEMATUKH 1 BAYKITUBOIO JIAHKOO MaTeMAaTHYHOT OCBITH JIJIst
CIELIATICTIB y Tally31 MPUKJIAIHOT MaTeMaTUKH Ta 1HHOPMATHUKH.

HasBHicTh po3po0OSIeHUX MPUKIAIIB A€ MOXJIHMBICTH CTYJEHTAM aKIIEHTYBaTU
yBary Ha MpUHIUIAX JIOTTYHUX TOOYI0B, CIOCO0ax OMUCY MHOXHUH, Ha €(eKTUBHOCTI
3aCTOCYBaHHS amapary Teopii rpadiB 1 Teopii MHOKHUH JJIsl BUPIMICHHS MPUKIATHUX
3a/ad.

Kuarwo4yoBi cjoBa: nuckpeTHa MaremMaTHKa, TEOpisS MHOXKHH, BIIITOBIIHOCTI MiX
MHOXUHAMHU, BITHOIIICHHS.



SMICT

Beryn 4
[Tpaktruna po6ota Ne 1. MHOKHHU Ta Onepariii HaJl HUMH..........c.covveereeennnes 5
[Ipaktruna po6ota Ne2. TeopeTrko-MHOXKUHHI 3aKOHH. [ekapToBuit

TIOOYTOK MHOIKHH. ...c.tvtuteenteesseesseesssessneasseesseessesssesasssasseenseesseesnnessnesnneennessseensns e
[TpakTruHa po6oTa Ne3. BimOBITHOCTI TA TX BIACTUBOCTI. vvvvevrvrreerrvrressieenans 17
[TpakTrdaHa pOOOTA N4, BITHOIICHHS ..veiivvvveeiivieesiiiieessiieeessiieessinnessnsnesssnneeens 22
[Ipaktruna po6ota Ne5. KoHTposIb 3HAHB 3 TEMU «TEOPIS MHOKHUHY ............ 28
Jliteparypa 35




BCTYII

Hagpuanpna guctumiina OK 09 «JluckperHa maTeMaTukay JJIsl 3100yBaviB BUIIIOL
ocBIiTM | poKy HaBuUaHHs 3a mepmuM (OakadaBpChKUM) piBHEM crermiaabHocTi 014
Cepennst ocita (iHdopmaTHKa) 3a HaBYAIBHUM IUTAHOM 4 KpEIUTH 3arajibHOIO
KutbKicTIO 120 roguH. AyauTopHi 3aHiaTTs - 60 roauH (Jekiii — 24 roauH, MpaKTHYHI
pobotu — 36 roaunau), 60 ToaUH BiIBEEHO HA CAMOCTIHHY POOOTY CTYIEHTIB. 3MICT
HABYAJIbHOT IUCLHUIUTIHA PO3/ALICHO 32 MPOTrpaMoi0 Ha JBa 3MiCTOBUX MOAYJIS, MEPIIN
3 IKUX OXOILTIOE TEOPII0 MHOXKHH, €JIEMEHTH 3arajibHOi aareOpu, BCTYII Y JIOTIKY TOIIO,
a IpyTruil IPUCBSIYEHO MUTaHHAM Teopii rpadis.

Meroauuni pekomennanii «EneMeHTH Teopii MHOXXHH» OXOIUTIOIOTh MUTAaHHS
pO3AUTY TEopisi MHOXKMH 1 BIANOBIJAIOTh MPOrpaMi MPAaKTUYHHX POOIT 3 MEpUIOro
po3auty HaBuanpHOi aucuumuiiad OK 09 «/luckperHa maremarukay». B mpakTukymi
npencTaBlieH0 4 TpakTU4YHI poOOTH, IO 32 MPOrpPaMoOI0 HABYAIBHOI JUCIMILIIHU
pPO3paxoBaHO Ha 8 TOAMH ayAUTOPHOI pOOOTH, OHE IMiICYMKOBE 3aHATTS (2 TOAWHHM ) TIO
3BITYBaHHIO pe3ynbTaTiB poOoTH Ta 20 roAMH CaMOCTIHHOT POOOTH CTYACHTIB.

3MICT MpakTUYHUX POOIT HE MOTpPedye MOAATKOBUX 0a30BHX 3HAHb, YaCTKOBO
CIIUPAETHCS HA MIKUTBHUN KypC MaTEeMAaTHKH.

Po3pobiaenuii UK MPaKTUYHUX POOIT € OCHOBOIO IS ITOJAJIBIIIOTO BUBUYCHHS
po3aury «DyHkIii anreOpu JOTIKKW», a B MOJAIBIIOMY TEOPETUYHOI OCHOBOKO IS

JUCHUTUIIH KOMIT IOTEPHOTO IUKITY.



IIpakTuuna podora Nel

MHOKHWHU TA ONEPALIIT HAJl HUMHA
Merta poboTu

[To3HaliOMUTHCA 3 OCHOBHUMM TEOPETHMUHHUMHU IOJOXKEHHSIMHU TEOpil MHOMKHUH.
HalyTu HaBHYOK 3acTOCYBaHHS OCHOBHHX ONeEpaliid HaJl MHOXHHAMH A1 OyaoBU
HOBUX MHOXXHMHH. HaBumTHCSs 3acTocyBaHHIO Kl Eifiiepa Ta aHamITUYHUX MIPKyBaHb
JUTSI TOBEJICHHS PIBHOCTI TAHUX MHOKHH.

Kopotka Teopist

{a,,a;,..,a, } — MHOXWHA, IO CKIIQJAETHCA 3 N €IEMEHTIB A4 , Ay , ..., Ay.
{x | T(x)} — MHOXWHA, IO CKIAAAETHCS 3 TAKUX CIIEMEHTIB X, sIKi MAIOTh BIACTHBICTh
T.
X € A — eneMEeHT X HAJICKUTh MHOXKUHI A.
X € A — eeMEHT X He HaJIeKUTh MHOXKHHI A.
@ — nopooichsi mrodicuna (IO HE MICTHTD KOJTHOTO €IIEMEHTA).
U - yHiBepcalbHa MHOXHHa (yHIBEpCyM), TOOTO MHOXHHa BCIX €JIEMEHTIB WIO0
PO3IIISIa0ThCS.
A € B - MmHOXHHA A € TIIAMHOKHUHOIO MHOKHUHU B (A BKIt0ueHO B B, A MmicTuThCS B B),
[I€ 03HAYAE, O KOXKEH EJIEMEHT MHOKHHU A € eJIEeMEHTOM MHOXHWHU B.
A c B o3navae, mo A € Bi1A #B , T00T0 A € BJaCHOIO IIJIMHOKXHHOIO B.
P(A) =24 = { X |X € A} — mHOXuHa BCix miaMHOKUH A (Oysean).
|A| — moTyKHICTh MHOKHHH, KiTbKICTH 11 €ICMEHTIB
A=U \ A — JIOTIOBHEHHSI MHOYKHUHH A.
AUB ={x|x € Aabo x € B} — 00'eqnanns MHOXUH A 1 B .
ANB= AB={x|x€Aix € B} —neperun MmHoxkua A i B .
A\ B ={x|x € Aix ¢ B} — pi3uuis MHOXUH A i B.
AAB =(A\B)U (B\ A) — cumerpudHa pi3HUIISI MHOXHH A 1 B.
Oyukist I4 (x) Ha3UBAETHCS 1HIUKATOPOM HAJIEKHOCTI €JIEMEHTa X MHOXKHUHI A, SIKIIIO

1, X EA,
[a(x) = {o X ¢ A



IH,Z[I/IKaTOPI/I HAJIC)KHOCTI CJICMCHTY MHO>KMHAaM, OTpPpUMAaHHUM 3 JadHUX MHOXXHWH A1B3a

JIOTIOMOTOI0 OCHOBHHX OIlepalliii, HaBeJIeHI B HACTYMHIN TaOJIuIIi:

Tabmuns 1.1
L) | Ig(x) | Ianp (%) | Laup () | 12(x) | Iaap () | L\ 5 (X)
0 0 0 0 1 0 0
0 1 0 1 1 1 0
1 0 0 1 0 1 1
1 1 1 1 0 0 0

PiBHICTH TBOX MHOKMH PIBHOCUJIbHA PIBHOCTI iX 1HAMKATOPHUX (PYHKIIIN, BU3HAYEHHUX
Ha OJHIA 1 TIA camidl yHIBepcajbHIA MHOXHHI. BrmtoueHHss A € B piBHOCHIIbHE

HepiBHOCTI VX € U I (x) < Iz(x).

Hiarpamu Elinepa -Benna

AUB ANB

AAB

=~
—
o

IHopsiioKk BUKOHAHHSA PO0OTH
1. OsnaillomMTech 3 TEOPETUYHOIO 1H(OPMAIIIEIO 1O MPAKTUYHOT pOOOTH.
2. PosrnsHbTe NMpUKIIAIU PO3B’SI3KY 3aBAaHb.
3. OO0epiTh y CHUCKY HOMEP CBOTO BapiaHTy Ta PO3B’sKITh 3aBJIaHHSI JJIsl CAMOCTIMHOL
po0oTH.
3pa30Kk BUKOHAHHA 3aBJIAHHS
1. Jlns yniBepcanpHoi MHOXUHN U = { —5,— 4, — 3,— 2,—1,1, 2, 3,4, 5}, MHOXUHH

A =1{-1,2,3,4} i MHOXUHY B, fxa € MHOXHUHOI KOpeHiB piBHsaHHg x* + 3x3 +



x2—-3x—2=0.

1) BusHauutu MHOkuHM: AU B, BN A, A\B,B\A,AAB,B,C = (AAB) AA.

2) 3'acyBaru siKa 3 HaBEJICHUX MOXIIMBOCTEH BUKOHYETHCS ISt MHOXHH: A C C,

abo C c A,a60 A =C,a60ANC = Q.
3) 3maiitm P(B) 1 |P(B)].
Po3B’s3aHHs

[IIykaTuMeMo KOpeHi JaHOTO PIBHSIHHSA cepell TUIbHUKIB BUIBHOTO WieHy: +1, +2.
[To3HaYMMO MHOTOUJIEH Y JIiBili yacTHHi piBHAHHS uepe3 M (x). Ockineku M (1) = 1% +
3:134+12-3-1—2 =0, po6UMO BUCHOBOK 10 X = 1 € NIyKaHKM KOPEHEM JaHOTO
piBusHHA. [Togimumo M (x) Ha (x — 1):

M(x):(x—1) =x3+4x?+5x + 2

[To3Hauumo yactky Big auteHHs M(x) Ha (x —1) wepe3 M, (x). dinbHuKu
BinmbHOTO uieHa: +1,+2. Ockineku M;(—1) = (-1)3+4-(-1)?+5-(-1) -2 =
0, po6MMO BUCHOBOK 10 X = —1 € MIyKaHUM KOpPEHEM JlaHoro piBHAHH. [lomimumo
M;(x) Ha (x + 1):

M;(x):(x+1) =x%+3x+2

[IlykaTuMeMo KOpEeH1 YaCTKH BiJl AUICHHS 3a TeopeMoto Biera:

{x3+X4=_3

x3'X4=2
{x3=_2
x4_=_1

OTtxe, maemo MHOXUHY B = {—2,—1, 1}. Toxi 3a 1 3aBnaHHsM:
AUB=1{-1,2,3,4}u{-2,-1,1} = {-2,-1,1,2,3,4}
BnA={-2,-1,1}n{-1,2,3,4} = {—1}

A\B = {-1,2,3,4\{—2,—1,1} = {2, 3,4}
B\A ={-2,—-1,1}\{—-1,2,3,4} = {-2,1}
AAB = (A\B)U (B\A) ={2,3,4}u{-2,1} ={-2,1,2,3,4}
B=U\B={-5-4-3,-2,-1,1,2,3,4,5}\{-2,-1,1} =

= {-5,—4,-3,2,3,4,5}
C=(AAB)AA={-2,1,2,3,4}A{—-1,2,3,4} = {—-2,1} u {—-1} = {-2,-1,1}



Ockinbku A = {—1,2,3,4} 1 C = {—2,—1,1}, maemo 3a npyrum 3apnanasim A # C.
P(B) = {0}, {2}, {1}, {1},{-2, -1}, {-2,1},{-1, 1}, {-2,-1,1}}

|P(B)| =28 =8

2. Hexait A, B 1 C — MHOXHHHU TOYOK TUIOIIMHUA, KOOPIUHATH SIKUX 3a10BOJIBHSIOTh
yMOBHU @, § 1 y BigmoBigHO. 300pa3uTh B cucteM kKoopauHat x0y MHOxuHY D, 110

orpumana 3 MHOXHH A, B i C 3a popmyroro §

a x| <5 Iyl <5
B y+f24
X
Y y—fSO
X
A\ (BN ()

Po3B’sa3aHH4
MHuoxuHa A € MHOXHMHOIO TOYOK, IO JICKATh BCEPEIMHI Ta Ha TPAHUIlI KBaapaTa

|x] < 5; |y| < 5. B — MHOXHHA TOYOK IUIOIIMHH, 110 3HAXOAATHCS BHUIIE Ta HAa TPAHUIl

. 4
KpUBO1 Yy = 4 — ; C — MHOXXHHa TOYOK IIOMMHK, IO 3HAXOAATBCA HMXKXYC Ta Ha

. . 4
TpaHHIli KpUBOT y = —.

[
5 0 5
5
puc. 1 muoscuna A puc. 2 muoscuna B puc. 3 muoscuna C

Bunanusmmu 3 obmacti kBagpara nepetud MHOHH B 1 C (puc. 4), oTpumaemo
pe3yabTar. Y KIHIIEBIM BIAMOBIAI BPaXxOBYEMO HaJICKHICTh (200 HEHAJIEXKHICTBH) N0

pe3yabTary rpaHuLlb .
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3. 3a pomomorow miarpam Eilinepa-Bena Ta ingukatopHux (yHKUIA JOBEIITH

TotoxHicth (AN B)U (AN B) = A.

Po3B’s13anHS

[ToGynyemo miarpamu Elinepa - BeHHa 1ii1s 11BOi 4aCTUHU TOTOXHOCTI

% L
0>

ANB (ANB)U(ANB)

OT1xe, pIBHICTB JIIBOT YaCTUHU JI0 MPABOi OUeBUAHA. TOTOXKHICTH I0BE/ICHA.

o
D
sl

[ToGynyeMo Terep TabauIk0 IHAMKATOPIB JIJIS JT1BOi YACTUHHM TOTOMXKHOCTI

L) | Ip(x) | Lanp () | 15(x) | Ling(¥) | lansyucans) ()
0 0 0 1 0 0
0 1 0 0 0 0
1 0 0 1 1 1
1 1 1 0 0 1

baunmo oI0 3HA4YCHHA CTOBITYHMKA pCBYJIBTaTiB CHiBHa,Z[aIOTB 3 3HA4YCHHsIMU

HAJIE)KHOCTI 10 MHOXKUHU A. OTKE TOTOXKHICTH JIOBEJICHA.



3aBaaHHA 1151 CAMOCTIHOI podoTH
1. Jns ywiBepcanbpHoi MHOXUHU U = { —=5,—4,—3,—2,-1,1, 2,3,4,5}, MHOXUHH

A, 10 3a7aHa CIIMCKOM, 1 11 B, sIka € MHOKMHOIO KOpeHiB piBHsHHA x* + ax3 +
px*+yx+6= 0.

1) BusHauutu MHOkuHM: AU B, BN A, A\B,B\A,AAB,B,C = (AAB) AA.

2) 3'acyBartu siKa 3 HaBEJICHUX MOXIJIMBOCTEH BUKOHYETHCS [Tt MHOXHH: A C C,

abo C c A,a60 A =C,a60ANC = Q.
3) 3maiitm P(B) 1 |P(B)].

No A a | fB 4 o No A a 5 y )

1(-1,143|1)|-12|-28 -16| |11 |-1,1,2,3 | -3 | -3 7 6

2 | -1,1,2,3 | 7 |13 | -3 |-18| (12 | -1,1,3,2 | -7 | 12 | 4 | -16

-1,1,3,4 | -2 | -12 | 18 | 27 13 |-2,-1,2,4| -1 | -7 | 13 | -6

-2,1,3,4 | 0 | -11 | -18 | -8 15 -1,1,2,3| -5 | -3 | 13 | 10

3
4 |1-1123 |0 |-17| 36 |-20] |14 | -1,1,2,3 | -4 3 4 -4
5
6

-1,1,45 |3 | 9 | -23|-12| |16 | -3,5,3,4 | -11 | 39 | -49 | 20

7 1-3-1,1,2|-2| -7 |20 |-12| |17 | 1,2,3,4 | -6 8 6 9

8 | 4-1,1,2| 0 |-11| 18 | -8 18 |-1,-2,1,2| -3 | -2 | 12 | -8

9 |-2,-1,3,5| 3 | -7 | -15| 18 19 | -1,2,5,4 | O 9| -4 12

10(-8,-1,1,2 5| 1 |-21 -18| |20 |-1,-2,-3,1| -4 | -10 | 28 | -15

2. Hexaii A, B 1 C — MHOXHHHU TOYOK IUIONTUHU, KOOPJIUHATH SIKUX 32I0BOJIBHSIIOTH
YyMOBHU @, § 1 y BianmoBigHO. 300pa3uTh B cucteM kKoopauHat x0y MuHoxuHy D, 110

orpuMana 3 MHOXHUH A, B 1 C 3a ¢popmynoro §.

No YMmoBHu No YMmoBHu
2 2
a x“+y“ -6y <0 a y—;SO
1 B y+x24+41=>0 2 B y2+x2-25<0
Y x| <6, 3<y< -2 % x| <1;lyl <1
1) (AU B)AC ) (An B))\C
3 a 0<y<+x 4 a x| <5; ]yl <1

10



B 2<x<6;, 3<y<1 B x| < 1;|y| <5
4 x?+y2-18x <0 Y y2+x2—-16<=0
5 (AU B)\C 5 AUBUC
— x?% = 4
a y—x 1<0 a y—=<0
X
— x? > 4
5 | P y=x"+3=20 6 | P y+=20
y x>0 Y y2+x2—-25<0
5 (An B)\C 5 (AN B)\C
a x2+y?2—4x<0 a y—x*—1<0
. B x*+y*+4x <0 o I 0<y<+x
Y x| < 2; |yl <2 Y x2+y2—4x <0
5 (AUB)AC 5 (ANB)AC
a y+x2=5<0 a y2+x2-9<0
g B x’+y? -6y <0 0 B lyl<4 -6<x<1
y x>0 14 y <0
5 A\(B U () 5 (AAB)\C
a x—y>0 a y+x2—-6<0
11 B 925+y2<0 12 B x| > 2; |y| > 2
y x“+y <4 y x <y
1) (AAB)UC 1) ANnBnNnC
a y <sinx a x<y+3
13 B y>0;5 14 ﬁ x>y—3
Y y>—2 Y lx] <55yl <2
) (AAB)NC ) (An B)\C
5 2 2
a y—;SO a x“+y“+6y<0
2 2 >
15 p y+;20 16 B y+xc+1=20
14 yz1 Y x| <4; -4<y<-2
5 (AN B\C 5 AN (B\C)
a x2+y2-25<0 a 0<y<+x
B 4 B | 2<sx<6-3<y<1
17 y—3s0 18
4 x2+y2-4<0 14 x?+y2—-18x <0
5 (A\B)UC 5 (AAB)AC
a x| <5yl <1 a x?—y—=220
B x| <Lyl <5 B x2—y+4>0
19 = 20
14 x“+y- <16 y y>1
5 (AUB)AC 5 (ANB)\C

11



3. 3a momomoror pgiarpam FEitnepa-Bena Ta iHaukaToOpHUX (QYHKIIM JOBEIITh

TOTOXKHICTb.
Ne | ToToxHICTB Ne | ToToXHICTB
1 |(AnB)=A4AUB; 2 |[AA(BAC)=(AAB)AC;
3 |[(AuB)=AnNnB; 4 |An(BAC)=(ANBAMANC);
5 |A\(A\B) =ANB; 6 |[AnB)uC=(AUB)NC;
7 |AuB)NA=((ANB)UA=A4; 8 |(A\B)U(B\A) =(AUB)\ANB);,
9 |An(B\4) =0¢; 10 |[AAB=(AnB)U(AnB);,
11 |AA(AAB) =B; 12 |A\B=AA(ANB);
13 |(AAB)U(ANB) =AU B; 14 |AUB=(AAB)U (AN B);
15 [Au(BNnC)=(AUB)Nn(AuUC); 16 |[An(AUB) =ANB;
17 | An (B\C) = (AnB)\(4A N C); 18 |AAB = AAB;
19 | A\(B\C) = (A\B)U (AN C); 20 |[AAB=AABAU;

IpakTruHa podora Ne 2

TEOPETUKO-MHOKHWHHI 3AKOHHU. TEKAPTOBHUM
JOBYTOK MHOKHUH.
Meta poboTu
3acBOITH OCHOBHI BJIACTHUBOCTI Omepailiii Haj MHOXHMHamMu. HaOyTu HaBHUOK
3aCTOCYBaHHS TEOPETHKO-MHOKHHHUX 3aKOHIB ISl CTIPOIICHHS BUpasiB. HaBumtucs
OyayBaTH IEKapTOBHM TOOYTOK MHOYKHH.

Kopotka Teopis

TeopeTnKo-MHOKHHHI 3aKOHH
BrnactuBicth HYy11 AUD = A; AN Q = @
Bnactusicts oguuumi A U U = U; ANU =4,
Imemnorentaicth AUA = A; ANA=A;
JonoBHeHHSI A U A = U; ANA=0Q;

o ~ w0 Do

[HBOMIOTHBHICTH (MOIBiliHE 3anepeueHns) A = A;

12



6. KomyrtaTuBHi 3aKOHHU:
AUB =B UA; ANB=BnNA;
7. AcoriaTuBHI 3aKOHHU:
AUBUC)=(AUB)UC; An(BNnC)=((ANB)NC;
8. JuctpuOyTHBHI 3aKOHU:
ANn(BUuC)= (AnB)U(ANnC); AuBnC)=(AUB)N(AuUC);
9. 3akonu ne Moprana:
AUB=ANB; ANB=AUB;
10. Pizauus: A\ B = AN B.

Ornepariiro mepeTuHy BBAXXKAEMO CHIIBHINIOW, HIX 1HII. Ile o3Haudae, mo npu
BIZICYTHOCTI Ty’KOK BOHA BUKOHY€EThCSI Tiepiioro. Hampukinan, Gopmyna (AB U C) A CD
ekBiBasieHTHa ((ANB) U C) A (C N D).

[Tapa (a,b) enemeHTIB HEMyCTUX MHOXWH A 1 B BIiANOBIAHO, HA3UBAETHCS
BITOPSIKOBaHOIO mapoio skuo (a,b) = (b,a) @ a=bib = a.

HexapToBux A00yTKOM A X B HenmycThX MHOXXUH A 1 B Ha3UBa€ThCs CYKYIHICTb
BCIX ymopsiakoBaHux map Buny (a,b), nea € A, b € B:

AXB ={(a,b)|a€ADbeB}
SIkmo A = B, TO TOBOPATH PO JEKApTOBUI KBaapaT MHOXKUHU A: A X A = A?,
Omnepariito 3HaXOJKEHHS JeKapToBa J0OYTKY MHOXKMH Ha3WBalOTh JEKapTOBUM

MHOXEeHHsM. Bona BOJ'IOI[iC HAaCTYITHUMH BJIACTHUBOCTAMMU:

1. He xomyratuBHa: A X B # B X A.
2. He acomarusHa.

3. JuctpubyTtrBHa 110,10 00'€THAHHS 1 BIIHIMAHHS MHOXWH:
(AUB)XC=(AXC)U(BXxC)
(A\B) X C = (A X B)\(B x C).
BexTop (kopTex) - BHopsAKOBaHUM HAOIp eneMeHTiB (a4, ..., Ay). TYT A4, ..., Ay
— KOOpaAuHATH (KOMIIOHEHTH) BEKTOPY, M -- JOBKKHA (PO3MIPHICTH) BEKTOPY.

Ha Bigminy Bij eleMEHTIB MHOXXHWHU KOOPJAMHATH BEKTOPIB MOXYTh 30iratucs.

BexTopu OepyTs y kpyrimi nyxku, Hanpukiaf (0,5,4,5), ane iHOA1 Ty>KKH 1 HaBITb KOMHU
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OIYCKalOThCH.

Bekropu (ay,...,a,,) i (b4,...,b,) piBHI, sKIIO M =n i a; =b;, a, =
b,,...,a, = b,.

[Mpoekiiero Bektopy (ay,...,a,;) Ha BICh [ Ha3WUBAETBCA KOOpAMHATA ;.
[Ipoekiiero MHOXXKHMHU A BEKTOpIB Ha BICh OyIeMO Ha3MBaTH MHOXXWHY MPOEKIIN
BEKTOPIB 3 A Ha ITI0 BICh.

JlekapToBUM J1OOYTKOM MHOXUH Aq,A,,..., A, Ha3UBa€ThCi MHOXHHA BCIX
KOPTEXKIB JIOBKUHHU N, TEepIia KOMIIOHCHTa SKUX HAJICKHTh MHOXHWHI A;, JIpyra -
MHOXHHI A, ..., N\-a — MHOXUHI A,,.

Teopema. Hexait A;,A,,...,A, — CKiHYCHHI MHOXHUHH 1 |A;| =my, |A,| =
m,, ..., |A,| = m,, Tomi |[A; X A, X .. XA, | =my-m, - ..-my,

IHopsiioK BUKOHAHHA PO0OTH
1. OsnailomTech 3 TEOPETUUHOIO 1H(HOPMAIIIEIO 10 MPAKTUIHOI pOOOTH.
2. PosrnsnHbTe NpUKIAaIU po3B’sI3Ky 3aBAaHb.
3. O0epiTh y CIUCKY HOMEP CBOTO BapiaHTY Ta PO3B’sKITh 3aBIaHHS JIJIs1 CAMOCTIHHOT
poboTH.
3pa30Kk BUKOHAHHS 3aBJaHHSA
1. CnopocTuTh BHpPa3, BUKOPHCTOBYIOUM TEOPETUKO-MHOKMHHI 3akoHu: (A N D) U
(A\D)u (CNnB)U(BNC).

Po3B’s3aHH4

BukopucToByI0uM TEOPETHUKO-MHOKWHHY TOTOXHICTh JIJISi PI3HMII, 3alUIIEMO
pienicts A N D = A\D i 3a 3akonom izemnorentHocti (A\D) U (A\D) = A\D.
3a ananorie;o (CNBY)U(BNC)=(CNB)U(CNB)=CnNB =C\B. Orxe,
TICTISE CIIPOIIEHHS OTPUMAJK BUPA3:
(AnD)u (A\D)U (CNnB)u(BnC)=(A\D)U (C\B)
2. TloOynyite nexaproBuii n0o0yTok A X B Ta 300pa3iTh HOro ejaeMeHTH Ha

KOOpAMHATHIN turomuHi, skmo A = [1, 3], B = [3, 5].
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Po3B’s3aHH4

l | | | B upomy BuIajgky HeckKiHYeHHI OOWJBI
S5 — ' ——— MHOUHU A 1 B. Tomy nepiio KoopIuHaTOo

napu, 10 HaJeKUTh MHOXHHI A X B, Moxe
3 L Oyt Oyab-ske uucio 3 mpomikky [1;3], a

I | |
I 1 1
| I I
| I I
] 1 1 P——
1 2 3

YTBOPIOIOTH KBaApar.

JPyTOI0 — OY/Ib SIKE YHCIIO0 3 MPOMIXKKY [3;5], 1,
OTXE, TOYKH, M0 300pPaXKYIOTh EJICMCHTH

JIEeKapTOBOr0  JOOYTKY  JaHUX  MHOXMH,

3. Ilepesipte cnpaBemmBicts piBHOCTI C X (B\A) = (C X B)A(C X (AN B)) TUTSI
muoxna A = {1,2},B = {2,3},C = {1, 3}.

Po3B’sa3anHg

I[JI?I HallIoro BUIIAJKY:

Cx (B\A) ={1,3} x ({2,3}\{1,2}) = {1,3} x {3} = {(1,3), (3,3)}.

Cx(AnB) ={1,3}x ({1,2} n{2,3}) = {1,3} x {2} = {(1,2), (3,2)}.

C x B =1{1,3}x{2,3} = {(1,2),(1,3),(3,2), (3,3)}.

(C x B)A(C x (AN B))={(1,2),(1,3),(3,2), 3,3)} A {(1,2), (3,2)} = {(1,3), (3,3)}

OTxe MU BIIEBHWIUCS 10 Y HAIIIOMY MPUKIIAJIl PIBHICTh BUKOHYETHCS.

3aBaaHHA LIS CAMOCTIHOI po0oTH

1. CrpocTuTh BUpa3u, BUKOPUCTOBYIOUH TEOPETHKO-MHOKHUHHI 3aKOHU

No Bupa3s Ne Bupas

1 [(ANnB)U(B\CO)NnAuC)nBAC) |11]|((A\C)uUB\O)Nn((AAB)UC)
2 [ (AnBUB\O)A((AUB)N(C\A) |12|AnBnC

3 |AU(BAC) U (A\C)A(BAC)

13

(ANB)UBNCOUMANC))AC

4 | ((AuB)A(B U C))\BAC

14

(AnNBNC)U(ANBNC)UBUC
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5 |ANBUAUBUANB 15| (AnB)A(ANB)
6 |(AnB)U(AuB)U(ANnB) 16| (AABNC)UB
7 [Au((BuONnC)u(AnB) 17 | (AAB)\CA(A A C)
8 |[AnBn(AnB)n(AuB)ucCnC 18| (ANB)UB

(ANBNCND)UANC)U(BUOD)

19

(AuB)n(CuD)Nn(AuB)n (D

U (CnD) U B)
_ (AABN(AAQ))
10| ((AAB)\C)NBU(ANB)U(ANC) 20 o
U(BACN(AAB))
2. [ToOynyiite nekaproBuid 1o0OyTOK A X B Ta 300pa3iTh MOro e1€MEHTH Ha
KOOPAWHATHIN MJIOITUHI.
Ne
1 A |{-425} 11 A [0; 1]
B (—4; 3] B [0; 1]
A (=3 4] A |[=12]
2 B [2; 6) 12 B (—2; 4]
A |R A |N
3 1B [{-1,2.3) 13 '8 1=z 5]
A | (4 2] A |R
4 B R 14 B YA
5 A | (—x; 4] 15 A {26}
B (—o0; 7) B {1,4}
6 A [—2; 4) 16 A {2 6}
B |3 +x) B |[14]
7 A [{1,3,4,5} 17 A [2, 6]
B {3} B [1,4]
g A [1;5] 18 A [{-1012}
B | (1;2] B | {234)
A |R A [-2; 2]
o B [2;5) 19 B R
A |{-5,6,1} A |R
10 B {1,3,7} 20 B {2}
3. IlepeBipTe cnpaBemmuBicTh piBHOCTI a mas muHoxkuH A = {1,2},B = {2,3},
Cc ={1,3}
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No a

1 |AxC=(Ax(C\B))u(Ax(CnB))

2 |AxC=(Ax(CNB)U (A%XC)

3 |Ax(BACO)=(AxBUONAxX(CNB))
4 |AxC=(A%X(C\B))U(AxC)

5 |[AX(BUC)=(AXB)U(Ax(C\B))

6 |Ax(C\B)=UAxC)A(Ax(CNB))

7 |AxC=(AX(CUB)N(AXC)

8 |AxX(CN(BAC)=(AXC)AAX(CNB))
9 A X (C\B) = (AXC)\(Ax(CnB))

10 |[AX(BUC)=(AxBACO)U(AX(BNO))
11 |AxC=(Ax(CUB))\(Ax(B\O))

12 |AX(BNC)=(AXC)\(AX(C\B)

13 |[AX(BNC)=(AxBUON\AX(BAD))
14 |AXx(C\B)=(AX(BUCO)\(AXB)

15 |BxA=(BxAON\Bx*xMANO))

16 |BxA=(BX(ANC))U(BxA)

17 |BxA=(BxA)U(Bx(A\0))

18 |Bx(AuC)=(Bx(A\C)U(BXC)

19 |[BxA=BxANn(Bx(Au0D)

20 |BX(A\C)=BxAD\(BxANO)

IpakTruna podora Ne 3

BIAMOBIJTHOCTI TA IX BJACTHBOCTI.
Meta poboTu
3acBoiTH crocoOu 3I1CTABJICHHS OJAWH OJHOMY €JIEMEHTIB PI3HUX MHOXHMH Ta iX
BJIACTUBOCTI. 3aKpiNUTH TOHATTS o0O0JacTi 3HAYeHb Ta 00JIaCTI BU3HAYEHHS
BiAnoBiAHOCTI. HaOyTn HaBUUOK BU3HAYEHHS BIACTUBOCTEH BIJIMOBIIHOCTI.
Kopotka Teopis
Biamosinnictio G mix mMHOXuHamu X 1 Y Ha3uBaeTbcsl Oyab-sika TMIMHOXKHHA

nekaptToBoro 100yTky X X Y: G € X X Y. I[Hmumu cioBamu, BIJIIOBIIHICTS - 11€ CIIOCIO
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31CTaBJICHHS €JIEMEHTIB ofHiel MHOXHUHH (X) enmeMmenTtaM iHInoi MHOKHHA (Y). Tomy
1HOJII BIATIOBIHICTH PO3MIIAAAIOTE K TpikKy 00'ekTiB: T = (X,Y,G), ne X — obnacthb
BHU3HAUEHHS BIAMOBIAHOCTI, Y - o0iacTe 3HaueHHs BiAmoBigHOCTi, G — rpadik
BIJIMOBIAHOCTI, mpuioMy came G € X X Y.

OO6sracTio BU3HAYCHHS BIAMOBIIHOCTI Oy/1IeMo Ha3uBaT np; G.

O6nacTro 3HaYeHb BIAMOBITHOCTI Oy/1eMO Ha3uBaTH Np, G.

BianoBinHicTh HA3UBAETHCA BCIOJU BU3HAUCHOIO, AKIIO np; G = X,

BiamoBimHICTh HA3UBAETHCS CIOP €KTHBHOIO, SIKIO NP, G =Y.

BianoBinHicTh Oy1eMo Ha3uBaTH (PYHKIIIOHAIBHOIO, a00 QYHKIII€I0, SIKIIIO BOHA HE
MICTUTH Map 3 OJHAKOBUMU NEPIIUMH 1 PI3SHUMU APYTUMH KOOpAUHATAMMU.

BignoBigHICTE Ha3WMBAa€ThCS 1H'€KIIMHOIO, SKII0O BOHA HE MICTHTh Iap 3
OJIHAKOBUMHU JIPYTUMH 1 PI3HUMH MEPITUMU KOOPAUHATAMH.

BianoBigHicTh Ha3UBa€eTHCA BijoOpaxkeHHIM X B Y, KO BOHA BCIOJM BU3HAUYCHA
1 (yHKIIIOHAJIBHA.

BianoBigHICTE Ha3WBAa€ThCS BIIOOpakeHHsSIM X Ha Y, SKII0O BOHAa BCHOAU
BU3HA4Y€HA, (PYHKIIOHAJIbHA 1 CIOp €KTHUBHA.

BianoBigHICTh HA3MBAETHCS B3aEMHO OJTHO3HAYHOO, SKIIO BOHA (PyHKIIIOHAJIbHA 1
1H'eK1iiiHa.

BiamoBigHICTE HA3MBAETHCA OIEKI[I€I0, SKIIO BOHA BCIOAW BHU3HAYEHA,
CIOp'€KTHBHA, PYyHKIIIOHAJIbHA 1 1H'€KTUBHA.

MHoxH1Ha BCiX y € Y, 110 BIAMOBIIAIOTH €JIEMEHTY X € X, Ha3UBA€ThCA 00pa3om
x y Y npu Binnmosignocti G: T(X). MuoxuHa Bcix X € X, SKUM BIAMOBiIaEe Yy,
HA3MBACTHCA IPoodpaszoM y y X npu Bignosiguocti G: T~ 1(Y).

MHOXWHM Ha3UBAIOTHCS PIBHOMOTY>KHUMH, SIKIIIO MK HUMU MOYXHA BCTAHOBHUTH
OieKIIito.

MHOXXWHU Ha3uBaIOTHCA 3J1YYBAJIbHUMH, SKIIO BOHO PIBHOIMOTYKHI MHOMXHHI1
HATypaJbHUX YHCE]I.

MHOXXVHU Ha3UBAIOTHCSI KOHTUHYAJIBHUMH, SKIIO BOHU PIBHOMOTYXHI MHOXKHHI1
nivicaux uucen Biapiska [0,1].

O6epHeHo10 BifnosiaHicTIo P HasuBaeThes Binnosiguicts P71 = {(a, b)|(b,a) €
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P}.
Kommo3suiiero BiamoBigHoctein P 1 Q Ha3uBaeThbcs BIAMOBIAHICTE P o Q =

{(a,0)|3((ax) € Pi(x,b) €Q)}

IHopsiioK BUKOHAHHA PO0OTH

1. OsnaifomMTech 3 TEOPETUYHOIO 1H(DOPMAIIIEIO 1O MPAKTUYHOI POOOTH.
2. PosrisHbTE IPHUKIIaIU PO3B’SA3KY 3aB/IaHb.
3. O0epiTh y CIUCKY HOMEP CBOTO BapiaHTY Ta PO3B’sKITh 3aBIaHHS JIJIs1 CAMOCTIHHOT

poOOTH.
3pa30Kk BUKOHAHHS 3aBIaHHS
1. Jna nomanoi Bigmosignocti P={(1,1), (1,2), (2,3), (2,2)} Bu3Hauutu:
P L PoP, P loP,p,(P 1o P)xup,(PoP).

Po3B’s13aHHs
3a Bu3HaueHHaAM iHBepcii, (2,1) € P71 tak ax (1,2) € P. Orxe naii, OTpUMYeEMO:
P71 = {(1,1),(2,1), (3.2), (2.2)}.
3a Bu3HaueHHAM Kommo3ullii, (1,3) € P o P, Tak sk iCHY€ 2, IPUIOMY
(1,2) € Pi(2,3) € P. Ilponorxyroun Aaji OyayBaTh KOMIIO3HIIiFO, OTPUMAEMO:
Po P = {(1,1),(12),(1,3),(2,3),(2,2)}.
AHAJIOTTYHO OTPUMYEMO
P~ loP = {(1,1),(2,2),(1,2),(2,1),(2,3),(3,2),(3,3)}.
3raayro4n BUBHAUYCHHS MPOEKI(li MHOXHHU BEKTOPIB HA BiCh, OTPUMAEMO:
np,(P~! o P) = {1,2,3}, ananoriuno 3Haiinemo inmry npoexuito: np, (P o P) = {1,2},
1, HAPEIITI, MO)KEMO HAITUCATH:
np, (P~ e P) xmpy(PeP) = {(1,1),(1,2),(2,1),(2,2),(3,1),(3,2)}
2. Hawo sBimmosigmicte T ={X,Y,G). X ={a,b,c,d}, Y ={1,2,3,45}, G =
{(a,2),(b,1),(b,5),(d,4)}, A={a b}, B={3,4}.
1) 300pa3uTu BiAMOBIAHICTE y BUTIISAAI rpada.
2) 3'scyBatu, SKMMH 3 4 OCHOBHHX BJIaCTUBOCTEH (BCIOJM BH3HAYCHICTD,
CIOp’€KTUBHICTb, (DYHKI[IOHAJIbHICTb, 1H’ €KTUBHICTB) BoJsioAie T.

3) 3naiiti 00pa3 MHOKUHHU A 1 mpooOpa3 MHOKMHK B ripu BiamosigHocTi 7.
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4) IloOyayBaTh BIAMOBIAHICTH MK KIHIEBUMH MHOXKHHAMH, SKi BOJIOJIIOTH

Ha60p0M BHaCTHBOCTeﬁ, IMPOTHUIICKHUX JAHHUM.

3ayBakenns. Jyis 11i€i 1 moOymOBaHWX BIAMOBIAHOCTEH BIM3HAYUTH BUIAIKA

B1JI00OpakeHb, BKa3aTH iX THI, BII3HAYUTH BUITAIKH O1€KIII.

Po3B’sa3anus
1) 3006pa3umMo BiAMOBIAHICTE Y BUTIISIAL Tpady
2) 3'acyeMo, IKUMH 3 BJIACTHBOCTEH BOJIOJIIE 01aHa
BI/IIIOBITHICTb.
a) BignoBigHICT HE € BCIOAM BU3HAYCHOIO, OCKIIBKU

np,;G = {a,b,d} # X.

0) BignoBigHicTh He CIOp’€KTHBHA, OCKiIbKK NP, G = {1,2,4,5} # Y.
B) BimnoBimHicTh He QyHKIIOHAIBHA, OCKIIBKH MicTUTh 18I iapu (b, 1)1 (b, 5) 3
OJTHAKOBHIMH TIEPIITUMU 1 PI3HUMH JIPYTUMHU KOOPIMHATAMH.
r) BignoBigHicTh iH’€KIifiHA, TOMY IO HE MICTHTb I1ap 3 OJHAKOBUMH JPYTHUMH i
PI3HUMH MEPIIMMH KOOPIUHATAMHU.
3) 3naiinemo o6pas T(A) i npoobdpas T~ (B).
T(A) ={1,2,5}, tomymo A = {a,b}i{(a,2),(b,1),(b,5)} <.
T-1(B) = {d}, Tomy mo B = {3,4} i rineku (d, 4) € G.
4) TloOymyemMo BiIMOBIAHICTh MK KiHIIEBUMH MHOXKHHaMH, 1100 BOHa OyJia BCIOJIU
BHU3HAUYEHA, CIOP’€KTUBHA, (YHKIIOHAJIbHA 1 HE 1H'€KTHBHA, 300pa3uMo ii y BUTJISAI
rpady 1 aHaTITUIHO:

P = ({wv}, (wh{(w,w), (v,w)}).

IToxkaxxeMo, 1m0 I BIANOBIAHICTL BOJIOAIE HEOOXITHUM

X Y

Ha0OpOM BIACTHUBOCTEH.
a) JlificHo, 1151 BiAMOBIIHICTH BCIOJW BU3HAYCHA, TOMY 110 np; G = X = {m, v}.
0) BinmoBigHICTh CIOp'€KTHBHA, OCKUTBKH NP, G = {w} =Y.
B) BiamoBiaHicTh GYHKIIIOHATBHA, TOMY II0 HE MiCTHUTh Map 3 OJHAKOBUMHU
NEPIIUMH 1 PI3HUMH IPYTUMH KOOPAUHATAMH.

r) BinmoBigHICTh HE iH’ €KTUBHA, TOMY 1[0 MIiCTUTH JIBi mapu (u, w), (v, w) 3
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PI3HUMU NEPUIMMHU W OJTHAKOBUMU APYTUMHU KOOPIUHATAMHU.

Tak stk moOymoBaHa BiJIMOBIIHICTh BCIOJIM BU3HAUEHA, CIOP’€KTHBHA 1 (PYHKITIOHAIbHA,

BOHA € BioOpakeHHsIM X Ha Y.

3aBaaHHA 1151 CAMOCTIiHOI podoTH

1. Jlns motaHo1 BiAMOBITHOCTI P BU3HAUNTH:
P~YL,PoP,P~toP,up,(P~1 o P) X np,( P o P).
No P
1| (), (x,2),(ty),(2,2),(y, z)
2 |y (@60, (xy) (zx) (1)
3 [(y), (2, (zx),1.y).(zYy)
4 1 (z2),zy) Gy (xy) (2x)
5 | (tx), (xx), (xt), (¢ y) (y,x)
6 |(w0), )0 (zy)Wwz)
7 (0,1),(1,1),(1,0),(0,2),(2,1)
8 (5,4),(2,4),(4,4),(3,2),(5,3)
9 (1,1),(1,2),(2,3),(3,1),(3,2)
10 | (1,3),(3,1),(2,2),(1,2),(1,4)
11 |(3,8),(8,4),(4,4),(8,3),(4,3)
12 1(0,2),(2,3),(3,3),(3,0),(0,0)
13 | (f,d),(b,d),(d,d),(c,b),(f,c)
14 | (1,5),(5,2),(2,2),(1,1),(1,3)
15 1(0,2),(0,3),(0,0),(1,0),(2,0)
16 | (a,b),(a,c),(d,b),(crc), (b,c)
17 | (b,b),(d,d),(a,b),(c,a),(c,d)
18 | (a,b),(b,c),(c,a),(b,b),(c,b)
19 | (c¢,c),(c,b),(b,b),(a,b),(c,a)
20 | (e,a),(a,a),(a,e), (e b),(b,a)
2. Hano Bignosignicte T = {X, Y, G).

1) 300pa3uTu BiAMOBIAHICTE y BUTIISAII rpada.

2) 3'sacyBatd, SKUMH 3 4 OCHOBHHMX BJIACTHBOCTEH (BCIOJM BHU3HAYCHICTD,
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CIOp’€KTUBHICTh, (YHKIIIOHAJIBHICTb, 1H €KTUBHICTH) BoJIOi€ T

3) 3HaiiTi 00pa3 MHOKHMHU A 1 TpooOpa3 MHOKUHM B mipu BignosigHocTi T

4) TloOyayBaTH BiAMOBIIHICTH MK HECKIHUCHHUMH MHOXHHAMH, SIKI BOJIOJIIFOTh
THM >k€ HaOOpOoM BiacTUBOCTEH, mo 1 7.

5) IMoOyxyBaTy BIiIMOBIAHICTH MiXK KIHIICBUMH MHOKHHAMH, SKi BOJIOJIIOTH

Ha60p0M BHaCTHBOCTeﬁ, IMPOTHUIICKHUX JAHHUM.

3ayBaxkeHHs. Jlmsg 1iei 1 moOyaoBaHMX BIAMOBIIHOCTEH BII3HAYUTH BHUIAIKH

BiJI0OpakeHb, BKa3aTH iX THUII, BII3HAYUTH BUMAJAKU O1€KIIi.

Ne X Y G A B
1. a,b,c,d,e 1,2,3 (a,2),(b,3),(c,1),(d,2),(e,1) | e, c 2,3
2. a,b,c,d 1,2,3,4 (a,4),(b,3),(c,2),(d,1) a,b 1,3
3. a,b,c,d 1,2,3,4,5 (a,3),(b,5),(c,4),(d, 1) a,c 1,4
4, a,b,c,d,e 1,2,3,4 (d,1),(b,2), (e, 4),(a,3) b,c 1,2
5. a,b,c,d,e 1,2,3 (b,2),(c,1),(e,3),(a,3) e,c 3,1
6. a,b,c,d 1,2,3,4 (a,2),(b,3),(c,1),(a,4) a,b |1,2
7. a,b,cd,e 1,2,3,4,5 (a,5),(h,3),(d,1),(e,2) d,e 1,3
8. a,b,c,d 1,2,3,4 (a,3),(h,4),(c,3),(d,1) a,c 1,3
9. a,b,c 1,2,3,4,5 (a,2),(b,1),(c,5),(a,3) a,b |34
10. |a,b,c 1,2,3 (a,1),(a,3),(h,2),(c,3) a,c |23
11. |a,b,c,d 1,2,3,4,5 (a,2),(c,1),(d,5),(c,3) b,c |12
12. |a,b,c,d,e 1,2,3,4 (b,1),(c,3),(d,2),(c, 1) ac |1,2
13. |a,b,c,d 1,2,3 (a,1),(b,1),(c,3),(b,2) b,d |1,3
14. |a,b,c,d 1,2,3,4 (a,4),(b,3),(b,2),(c,3),(d,4) | a,b |34
15. |a,b,c,d 1,2,3,4 (a,4),(c,4),(b,2),(a,3) ab |24
16. |a,b,c,d, e 1,2,3 (a,2),(b,1),(d,3),(e,1) a,b 1,2
17. |a,b,c,d 1,2,3,4 (b,3),(a,2),(c,2),(d, 1) a,c 1,4
18. |a,b,c,d 1,2,3,4 (a,3),(c,2),(d,1),(c,4) c,d 2,3
19. |a,b,c 1,2,3,4,5 (a,2),(b,5),(c,4),(b,3) a,b 2,5
20. |ab,c,d 1,2,3,4 (a,1),(b,3),(a,2),(c4) a,b 2,3

IIpakTuuna podora Ne 4

BIJHOIIIEHHSI.
Meta poboTu
3acBOITH TOHATTS BIJHOIIEHH MDK €JIeMEHTaMHU MHOXKHH, 30KpeMa OiHapHHUX

Bi,Z[HOI_HeHI). 3aKpiHI/ITI/I HABUYKM I10 BU3HAYECHHIO BJIACTUBOCTEM Bi,Z[HOIIICHI), METOdaM
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noOy/1I0BH 1 crioco0aM iX 3aBJaHHs.
KopoTka Teopin

BiamosigHIiCTh - 1€ crociO 31CTaBJICHHS €JIE€MEHTIB OIHIET MHOKUHHU €JI€MEHTAM
1HI01. [HIMMU clioBaMu, 11e TIMHOXKHUHA JIeKapToBa J00yTKY MHOXKHUH A 1 B. binapnae
BITHOIIIEHHS HA MHOKMHI A - 1€ 31CTaBJICHHS €JI€MEHTIB MHOXAHHU 1HIIIUM €JI€eMEHTaM
i€l )K MHOXUHHU. TakuMm dnHOM, OiHApHE BIJHOIICHHS HA MHOXKHHI - II€ OKPEMHMA
BUITA0K B1IIOBIJHOCTI.

binapHrM BiTHOIICHHSM HAa MHOXHHI A HA3WBAETHCS JesiKa IMIIMHOXHHA
JIeKapTOBOTo KBajpara MHOKHHU A: R € A?,

Skmo (x,y) € R, To Oyaemo mucati XRy i TOBOPUTH, IO X 1 Y BCTYHAOTh Y
BigHOmEHHA R. K10 X i y He BCTyNaroTh y BigHomeHHs R, 6yxemo nucatu xRYy.

Muoxuna map Ay = {(x,x)|x € A} Ha3uBaeTbCs JiarOHAIIO OIHAPHOTO
BIJHOILIEHHS.

BiacTuBOCTI BIAHOIIEHE.

1. PednekcuBHiCTh: Vyey (XRX).

2. AutupednekcuBHicTb: Ve s (XRX).

3. CUMETPUYHICTD: Vyey Vyeaq (XRy = YRX).

4. AHTHCUMETPUYHICTD! Vyeq Vyeq (XRY, YRX = x = y).

5. TpaH3UTHBHICTE: Vyey Vyea Vzea(XRY, yRZ = xRZ).

6. 3B’A3HICTb Vycy Vyeq (X # ¥y = xRy abo yRx).

BigHOIEHHS HA3MBA€THCSA BIIHOIIEHHSM 4YacTKOBOTO TMOPSAKY, SIKIIO BOHO
pedaekcuBHE, aAHTUCUMETPUYHE 1 TPAH3UTHUBHE.

BigHomieHHsST HAa3WBA€ThCA BIJHOMICHHSM JIHIMHOTO TOPSJKY, SKIIO BOHO €
BIJIHOIIIEHHSIM YaCTKOBOI'O MOPSJIKY 1 3B'sI3HE.

BigHomieHHsT Ha3MBAE€THCS BIJHOMICHHSAM CYBOPOTO TOPSIAKY, SKIIO BOHO
aHTUpE(IIEKCUBHE, aHTUCUMETPUYHE 1 TPAH3UTHUBHE.

BigHomieHHsT HAa3UBAE€THCS BIIHOIICHHSIM CYBOPOTO JIIHIMHOTO MOPSJKY, SKIIO
BOHO € 3B’SI3HUM BIJTHOIIIEHHSM CYBOPOTO MOPSIKY.

BingHomieHHsT Ha3WMBA€TLCS  BIJHOIIEHHSIM  €KBIBAJEHTHOCTI, SKIIO BOHO
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pedaekcuBHe, CUMETPUYHE 1 TPaH3UTUBHE.

Knacom CKBiBaJ'IGHTHOCTi, IMOPOIKCHUM CIICMCHTOM X, HA3UBA€THCA MHOXHHA BCIX

€JIEMEHTIB 3 A, 1110 BCTYMAaIOTh 3 X Yy BIJHOLICHHS €KBIBaJICHTHOCTI.

1)

2)

3)

4)

5)

IHopsiioKk BUKOHAHHSA POOOTH

O3HaifoMTech 3 TEOPETUIHOIO 1H(POPMAILII€IO 10 MPAKTUIHOI POOOTH.

PosrnsubTe puKiIaan po3B’ 3Ky 3aBlIaHb.

O06epiTh y CIHUCKY HOMEP CBOT'O BapiaHTY Ta pO3B’sDKITh 3aBAAHHS JJII CAMOCTIMHOT

poOOTH.

3pa30k BUKOHAHHS 3aBJAHHSA

BukoHaiiTe HaCTYIHI TyHKTH:

1. 3'sacyiite, SIKUMHU 3 BIJIACTUBOCTEW: pe(IIEKCUBHICTh, AHTUPE(IECKCHUBHICTD,
CUMETPUYHICTh, AHTUCUMETPHUYHICTh, TPAH3UTUBHICTH, 3B'SI3HICTH, BOJIOJIE
naHe  BigHOMEHHI G ={x@y & xo0irpaBy 3a pe3yJbTaTaMu
0COOMCTHX 3yCTpiueii} 3a1aHne Ha MHOXKUHI A, K10 A — MHOXXUHA TCHICHUCTIB,
K1 OepyTh y4acTh B TYpPHIpI, A€ KOKEH TEHICUCT MOBUHEH 3IrpaTh 3 KOXKHUM
PIBHO TpH MAPTIi.

2. 3'scyiiTe, 110 NpeCcTaBse i3 cede BigHomeHH G © G, G o G~ 1,

3. IloOymyiiTe Ha KiHIIEBii MHOXHHI BIJHOIIEHHS, 1110 BOJIO/Ii€ TAKUM K€ HAOOpOM
BJIACTMBOCTEH, 1110 1 mojaHe. 300pa3iTh ioro rpadoM 1 aHaJIITHYHO.

Po3B’s13aHHs
3'sicyemMo, SIKUMU 3 OCHOBHMX BJIACTUBOCTEN BOJIOJIE TAHE BITHOIICHHS.
BignomenHs G He € peIeKCUBHUM, TaK K 3HAMIEThCS TEHICHUCT, 10 HEe 00irpaB
cam cebe.
Bignomenns G € antupedIeKCUBHIM, OCKUTBKH KOKEH TEHICHCT He 00irpae cam
ceoe.
BinHomenHss G He € CUMETPUYHUM, TaK SIK 3HAWJETHCS Mapa TEHICUCTIB X 1Y
Taka, 1o X 00irpaB y 3a OYKaMH B OCOOMCTHX 3yCTpidax, a y He 00irpas X.
BigHomenHsiGe aHTUCUMETPUYHHUM, OCKIIBKM SKIIO X 0O0irpaB y, TO Y
00OB'SI3KOBO HE 00ITpac x.

Bi,Z[HOI_HCHHSI G HE € TPAH3UTHUBHUM, TaK JIK MOXXEC CKIIACTHUCA CI/ITyaHi}I, KOJIN X
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obirpaB y, y 00irpas z, 1 B TOH ke 4ac Z 00irpas X.
6) BigHomieHHs G € 3B'I3HMM, Tak K Oy/Ib-sAKa Iapa CIIOPTCMEHIB ITOBUHHA 3irpaTH
MK COOO0FO 1 BUSIBUTH TIEPEMOKIIS.
3'sicyemo, 1110 3 cede MpeCTaBIsSIIOTh BigHOIIEHHS G ©o G, G © G 1.
2. 3a BU3HAYCHHSIM KOMMO3UIIii, XG © Gy 03HAUaE, 10 3HANAECTHCS Z TaKui, 1o XGZ
1 zGy. ToO6To B BigHOMICHHS G o G BCTYNMAaTUMYTh Taki Mapu CIOPTCMEHIB X 1 Yy, JUIS
AKUX 3HAWJETHCS TEHICUCT Z TaKUid, 0 X 00IrpaB z, a Z 00irpas y.
MipKyro4H aHaJIOTIYHO, OTPUMAEMO, HIO B BigHOmEHHS G o G~ BCcTymatumyTh
TaKi Mapy CIOPTCMEHIB X 1Y, JUIS AKUX 3HAUAEThCA TEHICUCT Z TaKUi, 110 X 00irpas z,
a znporpas y. To6To rpadik BigHomenHs G o G~1. GyayTs yTBOpIOBaTH apy, CKIaeHi
3 TEHICUCTIB, JJIs SIKUX 3HAWAEThCS Xoua O OJIMH CHOPTCMEH, SKOTO BOHU OOHBa
o0irpajiv B TypHIpi.
3. [ToOyayeMo Ha KiHIIEB1 MHOKHMHI BITHOIIECHHS, 1110 BOJIOAIE TAKUM ke HAOOpPOM
BJIACTUBOCTEH, 1110 1 MOJIaHE.
Hexaii G = {(a, b), (b, ¢), (c,a)} — BigHOIIEHHS, 3aHaHe HA MHOXHHI A = {a, b, c}.

300pa3uMo 11€ BIAHOILLIEHHS Yy BUTJIAI rpada: a b

1) Ile BigHOIIEHHS HE € pedIeKCUBHUM, TakK 5K aGa.

2) BeinHomieHHs aHTUpEeIIeKCUBHE, Tak Kk aGa 1 bGb i cGe.

3) BinHomeHHs He cMMeTpHYHE, Tak K aGb i bGa.

4) BimHOIIICHHST aHTUCUMETPUYHE, TakK K aGb i bGa, bGcicGb, cGa i aGe.

5) BisHoleHHs He TpaH3UTUBHE, TaK K aGh i bGc, ane aGc.

6) BigHouieHHs 3B's3HE, Tak K Oylb-sKa mapa pi3HUX EJIEMEHTIB 3 MHOXHHU {a, b, c}

BCTYTIA€ B BIHOIICHHS (G B TOMY UM 1HIIIOMY MOPSJIKY.

2. Hns nmanoro BigHomenns @ = ({1,2,3,4,5}, {(1,2),(1,3),(5,4)}) BuxoHaTu

HACTYIIHE:

1) 306pa3utu @ rpadom.
2) noodynyBati @ 10 BiIHOINICHHS €KBIBAJICHTHOCTI.
3) nobymyBaTi @ 70 BiHOIICHHS YaCTKOBOI'O MOPSIKY.

4) nobynysatu @ 10 BiAHOIICHHS JIIHIHHOTO MOPSIIKY.
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5) nobymyBaTu @ 10 BiIHOIIECHHS CYBOPOIO MOPSIKY.
6) noOyayBati ®@ 10 BIJHOMICHHS CYBOPOIO JIHIHHOIO OPSIKY.

Po3B’s13aHHA

1) 306pa3zumo rpad BigHomeHHs O (puc. 1): 2

2) 1oOoynyemo ® o BiIHOIICHHS €KBIBaJCHTHOCTI (1 A0Jal04M 1 / ‘;3'

MIHIMaJbHO MOXJIMBY KUIBKICTH pedep, Mo3HAUMMO Trpadik s

OTPUMAHOTO BiTHOIIEHHS €KBiBaJIeHTHOCTI uepe3 G;. Torma G T Pucyon ]

matume Buraaa:  {(1,2),(1,3),(5,4),(1,1),(2,2), (3,3), (4,4),

(5,5),(2,1), (3,1), (4,5),(2,3), (3.2)}. 1 ;

300pa3umo rpad BigHomeHHS P, (puc. 2). ) .

3) obynyemo ® 10 BiTHOIIEHHS YaCTKOBOTO HOPSAKY G- C)(—)O
Pucynok 2

G, ={(1,1),(2,2),(3,3),(4,4),(5,5),(1,2),(1,3), 54)}.
3o00pasumo rpad P, (puc. 3). MiHIMATIBHUMU €JIEMEHTAMU TYT .

€ 115, makcuManbauMu enemMenTamMu — 2, 3 1 4. [lapu Mp QQ
HEMOPIBHIOBAJIbHUX €JIEMEHTIB! t“ < 5 j
{1,4},{1,5},{2,4},{2,5},{3,4},{3,5},{2,3}. Pucyno 3

4) obynyemo @ 10 BiAHOIICHHS JIIHIHHOTO OPSAKY Gs:

G; =G, U{(23),41),4.2),4,3),(51),(5,2),(5,3)}

3o00pa3zumo rpad BigHOIIECHHS (5.

HaiiGinpmmm eneMeHToM TyT € 3, a HAWMEHIIIUM — 5.

5) Came BuxinHe BimHOmeHHS @ € BIIHOMICHHSIM CYBOpPOTO

MOPSAJIKY, TaK 110 T0OYy0BYBaTH MOT0 HEMAa€E HEOOX1THOCTI.
6) J{oOyayemo ® 110 BiIHOMICHHS CYBOPOTO JIIHIHHOTO MOPSAKY Gy :
C4 = (3\4y = {(5:4), (5,1), (5,2), (5,3), (4.1), (4,3), (4.3), (1,2), (1,3), (3,2)}-

2 300pa3umo rpad BigHOIIEHHS G-

1 3 3aBjaHHS BUKOHAHE.

3aBaaHHA 11 CAMOCTIiHOI po0oTH

1. BukoHaiiTe HACTYNHI MyHKTH:
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3'sacyiiTe, SKMUMH 3 BJIACTUBOCTEH: pedIeKCHUBHICTh, aHTUPE(ICKCUBHICTD,

CUMETPUYHICTh, AHTUCUMETPUYHICTh, TPAH3UTUBHICTbD, 3B'3HICTh BOJIOJIIE TaHE

BigHoIueHus Q.

3'scyiiTe, 110 NpeCTaBise i3 cede BigHomeHHs G o G, G o G~ L.

[ToOynyiiTe Ha KIHIIEBI MHOXWHI BIJHOIIECHHS, IO BOJIOAIE TaKHM Ke

HAaOOPOM BIIACTUBOCTEM, 110 1 MoJaHe. 300pa3iTh oro rpadom 1 aHAITUYHO.

No A G
1 | mHOXUMHA cTyAeHTIB Hamoro BH3 xGy © X,y BUATBHCA HA OJTHOMY Kypcl
i = i
2 | 4yuTaui 6i6s1i0Teku Hamoro BH3 XGy € X,y IpOUMTAH 0Nty H Ty X
caMy KHUTY
3 | MHOXHMHA KiJT Ha TIJIOMIMHI xGy < X LOTUKAETHCA 10 Y
menikanii Ofiecu Ha TOYaToK
4 1TOTO POKY xGy & x Ta y NOAPYXKA
5 memkaHii Ozecu Ha Mo4aTok xGy < X Tay € YaCTUHOIO OJHIET 1 Ti€l
1IbOTO POKY K TTOJITUIHOT mapTii
: : S
6 | mpsmi y npocropi xGy X Ta y MaloTh Xxo4da 0 OJIHYy
CHIJIBHY TOYKY
menikaui Oxecu Ha mOYaTOK ) )
7 11bOFO POKY xGy < x Tay pI3HOrO BIKY
8 | N xGy < Xx Tay MarOTh TaKUH CaMui
3QJIMIIOK BiJl AUICHHS Ha 3
9 E/IEZT;(;I;?(;OHGCH Ha HoHaTKy xGy & X — 06aTbKO AJd y
10 | R xGy < 2x > y?
xGy & Xx Tay pO3pi3HAIOTHCS JIUIIE
11 {(all az, ..., an) |al € {011}} O)IHiCI'O KOOPIMHATOO
12 |R xGy = x2+y2=1
13 ﬁi?;;iﬁ; Opnecu Ha moyaTKy xGy < x cTapme 3ay
14 | [0,4] xGy & x>2y+1
15 | R xGy & x Tay MalTb OJHAKOBY LIy
YaCTUHY
16 | N xGy < Xx -y KpaTHE TPhOM
M .
17 HBZTE?;I;; Opnecu Ha moyaTKy xGy < y Tema A x
18 | [0,2] xGy © x+y<1
19 | N? (x,y)G (z,t) © xt=yz
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20

N

xGy < x + Yy KpaTHE TpbOM

Jlist nanoro BinHomeHHs @ = ({1,2,3,4,5}, G) BUKOHATH HACTYITHE:

1)
2)
3)
4)
5)
6)

300paszutu O rpadom.

noo6ynyBatu @ 10 BITHOIIECHHS €KB1BAJEHTHOCTI.

nooyayBatu @ 10 BITHOMIEHHS YaCTKOBOTO MOPSIKY.

nooyayBatu @ 70 BiAHOMIEHHS JIHIHHOTO TOPSIKY.

no0yayBatu @ 70 BIAHOIIEHHS CYBOPOTO MOPSAKY.

no0yayBatu @ 10 BIAHOWIEHHS CYBOPOIO JIIHIMHOTO MOPSIIIKY.

3ayBa)K€HHs: BIJHOLIEHHS JOOYAOBYETHCS 3a IONOMOTOK BBEJIEHHS MiHIMaJIbHO

HEOOX1THOTO YHCIIa TOAATKOBHX pedep.

(1,2), (1,5), (1,4

(1,2), (1,3), (3,2), (4,5)

(1,2), (2,3), (3,4), (5,5

(4,3),(5,1), (1,2

(1,3), (3,4), (1,4), (2,5)

(2,3), (4,3), (3,5)

(3,2, (1,2), (5.3)

(2,3), (45), (51)

(4,2, (3,1), (1,5

Ne Ne
1 (1,2), (3,2), (2,4) 11
2 (2,1), (5,1), (4,2) 12
3 (1,2), (3,4), (4,5) 13
4 (3,1), (2,5), (5,4) 14
5 (1,5), (5,4), (4,3) 15
6 (2,3), (3,5), (5,1) 16
7 (1,2). (4,3), (4,5) 17
8 (3,5, (4,2), (1,2) 18
9 (1,2), (2,3), (2,4), (4,5) 19
10 | (1,2), (2,3), (4,5), (5,3) 20

(2,1), (1,5), (54

IIpakTuuna podora Ne 5

KOHTPOJIb 3HAHD 3 TEMMU «TEOPIAA MHOXHUH»

Meta poboTu

[lepeBipuTH CTYMiHb 3ACBOEHHSI OCHOBHHX MOHSATH TEOPii MHOKUH.

JlaiiTe BIAMOBIOH HA IIOCTABJICH] 3alIUTAHHS.

ITepeBipTe MpaBUILHICTh HAJAHUX BIJIIOBIICH 3a KIIFOYaMHU BHKJIaada.

IHopsinoxk BUKOHAHHS PO0OTH

3po0iTh aHa13 TOMWJIOK, BUKOHAWTE POOOTY MO X YCYHEHHIO.

3aBaaHHA 1151 CAMOCTIiiiHOT podoTH

O6nacTe, BUILJICHA HA iarpamMi OUIUM KOJILOPOM, BianoBigae hopmyii
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A. (AUB)\C b. (BUC)\A
B. (AUC)\B I. (BNC)\A

SIKi criBBIAHOIICHHS BUKOHAHI )11 MHOXKHH A 1 B, k1o A = {1, {2,3}}, B = {2}?

A. BcA b. BNA=0

B. BEA I BNA+0Q

s muoxkunu (A \ B) U (B \ A) o0epiTh piBHY MHOXHUHY:
A. BUA b. ANnB)\A

B. A\ (B\4) I AAB

. (A\B)nA

[Tpoexkmiero mHOXUHKU BekTopiB {(a, b,c,d), (b, b,c,a),(d,c,b,a),(b,c,d,a)} Ha

2 OCh € MHOKHHA

A. {a, b} b. {a,b,c}
B. {c, b} I'. {a,b,d}
H. {a,b,c,d}

Jns muoxkun A = {1,2,3} 1 B = {a} BkaxiTh NOTY>XHICTh JeKapTOBa JOOYTKY:

Al b. 2

B. 3 r. 4 I 9
Axmo |[A| =n1|B| =k, 10 [A X B| =

A n B. nk

B. nk I.n+k A n/k

Hano Biamosimnicte: G = ({a,b,c,d},{1,2,3,4,5},{(a, 2), (b, 2),(c,1),(d,3)}).
Sxumu 3 mepeniueHux BiIacTuBocTe Bomouie G ?

A. BCIOOMBU3HAYEHICTD b. clop’€KTUBHICTh

B. ¢yHKII0OHANBHICTD I'. iH’€KTHUBHICTb

MHOXUHY HITUX YUCEN Y Jiarna3oHi OT m JI0 N BUBHAYAIOTH K
A.{k€Z|Im<knk=n} b. {k€Z|n<knk=>=m}
B.{keZ|m<kUk<n} I {ke Zlm<k\k=n}

29



10.

11.

12.

13.

14,

15.

16.

O06'eqnanHsiM MHOXUH A 1 B, HazuBaroTh MHOXKUHY C, IO CKIIAA€THCS 3
A. BCIX €JIEMEHTIB, 1110 HaJIC)KATh Xo4a O OJHIN 3 MHOXMH A 1 B

Bb. Bcix eneMeHTIB, 110 HAJIE;KAaTh OJHOYACHO 1 MHOKHHI A, 1 MHOKHHI B

B. enemeHTiB, KOKEH 3 SKHX JIOPIBHIOE CyMi BIJIMOBIIHUX €JIEMEHTIB MHOXKHUH

A1B;
['. ycix eneMeHTIB MHOKMHU A 1 BCiX €JI€MEHTIB MHOKMHHU B.
Omneparisg 00’ eAHAHHSA MHOKMH BU3HAYA€THCS SIK:

A {x|x€eAabox€B} b. {x|x€Aix€ B}

B. {x|x€Aix & B} I {x|(x€Aix & B)a6bo(x € Aix € B)}
A {x|x&A}

Omnepariist mepeTHHY MHOYKUH BH3HAYAETHCS SIK:

A. {x|x€AUx € B} b. {x|x€Anxe€B}

B. {x|x€eAnx¢B} I {x|(xeAdnx¢&B)U(x¢&ANx€EB)}
A {x|x¢&A}

Ornepariist pi3HUAII MHOKHUH BH3HAYAETHCS SIK:

A {x|x€AUx€B} b. {x|x€AnNnx€B}

B. {x|x€Anx¢&B} I {x|(x€eAnx¢g¢B)U(x¢& ANx ERB)
A {x|x¢&A}

MHOXH1HA BCIX MIIMHOXHWH M Ha3UBa€EThCS OyJIEAHOM 1 MTO3HAYAETHCS

A. M? b. M,

B. 2M r. 2M . 2y

JInst mpsiMoro I0OYTKY MHOKHUH CITPaBEIJIMBO

A. AXB)XC=AX(BxC() b. AXB)XC+AX(BxC)

B. AUB)XC=(AXC)UBXxC) TI. (AUB)XC=(AxXC)n(BxC0()

Busnaure: |A U B| sixmio |A| = 10, [B| =7, |AB| = 3.

A. 14 b. 19

B. 22 I. 18

binapue Bignomennst R = {(x,y) | x,y € {1,2,3,4,5,6,7,8}, 3x = 2y}
CKJIaJIA€ThCS 3 HACTYITHUX Iap E€JICMEHTIB ...

A.(2,3)1(3,2) b. (3,2)1(6,4)



17.

18.

19.

20.

21.

22.

B. (2,3)1(4,6) I'. (2,3),3,2),(4,6)i(6,4)

JlekaptoBum 100yTKOM A X B n1BOX MHOXHH A 1 B Ha3zuBaeThcA. ..

A. MHOXWHA yciX JOOYTKIB €JIEMEHTIB, 110 HAJIE)KaTh MHOKHHaM A 1 B

b. MHOXMHa BCIX BIOPSIAKOBAHHMX TMap, MEPIIMA EJIEMEHT SKHX HAJICKUThH
MHOHHI A, a IpyTruil — MHOXKHUH1 B

B. MHOXWHa BCIX HEBIOPSAKOBAaHUX Tap, OIWH EJIEMEHT SKUX HaJICKHUTh
MHOXHWHI A, a Ipyruii — MHOXKuUH1 B

I MHOXWHa BCIX BIOPSAKOBAHUX Tap, MEPIIMA EJIEMEHT SKUX HaJeKHUTh
MHOXHHI B, a npyruii — MHOXMHI A

[ToryskHicTh HekapToBoro 1o0yTtky A X B X C muoxun A = {a,b,c}, B =

{d,e,f,g}i1C ={a,d, e} nopisHtoe...

A. 24 b. 10

B. 12 I'. 36.

Jano Ginapue Bignomenus R = {(x,y) | x,y € {1,2,3,4,5,6,7,8},x > y }.

O6nacTh BU3Ha4YeHHs BijHomeHHs R~ nopiBHIOE. ..

A. {1,2,3,4,5,6,7} b. {1,2,3,4,5,6,7,8}

B. {2,3,4,5,6,7,8} r. {2,3,4,5,6,7}

Hano G6inapue Bignomenns R = {(x,y) | x,y € {1,2,3,4,5,6,7,8},x = y}.

O067acTh 3HAYECHD BiJHOIICHHS R JOPI1BHIOE ...

A. {1,2,3,4,5,6,7} b. {1,2,3,4,5,6,7,8}

B. {2,3,4,5,6,7,8} r. {2,3,4,5,6,7}.

binapue Bignomenns R = {(x,y) | x,¥ € {1,2,3,4,5,6,7,8}, x —y < 2} e ...

A. pednekcuBHUM, CAMETPUYHUM W TPAH3UTUBHUM

b. pednexcuBHUM, aHTUCUMETPHYHUM W aHTUTPAH3UTHUBHUM

B. aHTHpedaekCHBHUM, CAMETPHYHUM W aHTUTPAH3UTHUBHUM

I') anTUpednekcuBHUM, aHTUCUMETPUYHUM W TPAaH3UTUBHUM.

binapne Bignomenns R = {(x,y) | x,y € {1,2,3,4,5,6,7,8}, |y — x| > 1}e...

A. pedraeKkCUBHUM, CAMETPUYHUM W TPAH3UTUBHUM

b. anTHpednekCMBHUM, aHTUCUMETPUYHUM W aHTUTPAH3UTUBHUM

B. anTupednekcuBHUM, CAMETPUYHUM W aHTUTPAH3UTUBHUM
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I'. anTHUpedIeKCUBHUM, aHTUCUMETPUYHUM U TPAH3UTHUBHUM.
23. Marpuns pediekcuBHOTO O1HAPHOTO BIIHOIICHHS, 33/IaHOTO Ha KIHIIEBIM
MHOXHH1 BOJIOJII€ BIACTHUBICTIO ...
A. TOJOBHA JlaroHajab MaTPHUIll MICTUTh TUIbKU OJMHUII;
b. rojoBHa niaroHanb MaTpHIll MICTUTh TUTHKU HYJI,
B. matpuisg cumerpuyHa BiJHOCHO TOJIOBHOI JIiarOHai;
I'. maTtpuis Mae TPUKYTHUW BUTIISIA.
24. biHapHE BITHOIICHHS € BITHOIIECHHSIM CyBOPOTO MOPSIIKY, SKIIIO BOHO. ..
A. pednekcuBHe, CHMETpUYHE 1 TPAaH3UTUBHE
b. aHTHUpednexkcuBHE, aAHTUCUMETPUYHE W TPaH3UTHUBHE
B. pednexcuBHe, aHTHCHMETpUYHE 1 TPAaH3UTUBHE
I'. pednexcuBHe, cUMETpUYHE i AHTUTPAH3UTHUBHE
25. Bignomennst f 3 A B B Ha3uBaeTbcs (QyHKIIOHATHHUM, SKIIO BOHO BOJIOJIE
HACTYIHOIO BIACTHUBICTIO ...
A. sxkuo f(a) =bif(a) =c,Tob =c
b. sxmo f(a) =bif(c)=b,Toa= c
B. oOnacts BusHauenns Dom (f) = A
I'. oGnacts 3Hauens Im (f) = B
26. ®ynkiis f3 A B B € B3aeMHOO1HO3HAYHOIO(OIEKITIEIO), SKIIIO BOHA ...
A. BCrOIM BH3HA4YeHa 1 1H €KTHUBHA b. Bcroau BU3HaAYCHA 1 CIOp’€KTUBHA
B. iH’eKTHBHA 1 CIOp’€KTUBHA I'. Bctogu BU3HAueHa, 1H €KTUBHA 1
CIOp’€EKTUBHA
27. A ={1;2},B={2;3}. Busnaure B X A
A {(2,1)(22);(3:1)5(3;2)3 b. {(1;2); (1;1); (2;1);(2;2)}
B. {(1,2); (1;3);(2;2);(2;3)} I {(2;3):(22);(3;2);(3;3)}
28. BIigmoBigHICTIO 3aMa€ThbCs CYKYIHICTh BHOpsAAkoBaHMX map (X,y), fKi €
eJIeMEHTaMH MHOKUHU
A Y XX b. {X,Y} B. {Y,X}
I Xuy o XXY E. XnY

29. BianoBigHICTH HA3UBAETHCS QYHKIIOHATBHOTO, SKIIO
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30.

31.

32.

33.

34.

35.

JUISL BCIX €JIEMEHTIB 00J1acTi BU3HAYEHHS 1CHY€E 00pa3
JUISL BCIX €JIEMEHTIB 00J1acTi BUSHAUYCHHS ICHY€E €IMHUN 00pa3

1St OyAb-sIKOTO 00pasa icHye mpooodpas

5w o o

JUIs1 Oy JIb-SIKOTO 00pasa ICHye equHui mpoobpas

[TiqMHOXXUHU 1€KapTOBOTO JOOYTKY MOXKYTh OyTH:

A. BIIHOBIIHOCTAMH b. dynkmismu

B. BigHOIIEHHAMU I'. mpomnopitismu

SIxa 3 MHOXUH € OyneaHoMm MHOXuHU A = {1, 2,3}?

A. {{13,{2},(3}}

b. {0,{1,2},{1,3},{2,3}}

C. {1},{2}, {3}, {1,2},{2,3},{1,3},{1,2,3}}

A {9,{1}{2} {3} {1,2},{2,3},{3,1},{2,3,1}}.

Axmio mis Oyap-akux X,y 3 X 13 xQy 1 yQx BUIUIMBA€E X = Y, TO TaKe BIIHOIICHHS
(Q Ha3UBaA€ETHCS

A. pednexcuBHUM b. antupednekcuBHUM

B. cumerpuunum I'. anTHCMMETPUYHUM

JI. TpaH3WTHUBHUM

Hexaii f € pynkitiero 3 X B Y. Skiio as 0yap-sKoro eixementa y 3 Y icaye x 3 X
Takud mo y = f(x), To QyHKis f

A. 1H’€KTHUBHA b. crop’ekTuBHA

B. OiexTtnBHa I'. Tpan3uTHBHa

Axiio a5 Oyab-sSkux x 3 X BUKOHYEThCS XQX, TO Take BigHOIIECHHS Q Ha3UBa€ThCS
A. pednexcuBHUM b. antupednexcuBHUM

B. cumerpuyHum I'. aHTHCMMETPUYHUM

JI. TpaH3UTUBHUM

SAxmo nmns Oynae-skux X,y 3 X 3 xQy BumimBae yQx, TO Take BiJHOIICHHS
(Q Ha3UBAETHCA

A. pednexcuBHUM b. antupednexcuBHUM

B. cumerpuunum I'. aaTHCMMETpPUYHUM

JI. TpaH3UTHUBHUM
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36.

37.

38.

39.

40.

Axmo as kogHOTO X 3 X HE BUKOHYETbCS xQx, TO Take BigHomeHHsS Q

Ha3UBAETHCS
A. pedriekcUBHUM b. anTupednexcuBHUM
B. cumerpuyHumM ['. aHTHCUMETPHUYHUM

JI. TpaH3UTHUBHUM

Sxmro gy Oyae-saxkux x,y 3 X 13 xQy 1 yQx BurmmBae xQz, TO Take BiTHOIICHHS
Q Ha3uUBa€eTHCH

A. pedriekcUBHUM b. anTupednexcuBHUM

B. cumerpuynum I'. anTUCHMeETpUYHHM

JI. TpaH3UTHUBHUM

binapue BigHomieHHs (@ Ha MHOXHMHI X  Ha3MBA€THhCS  BIJIHOUICHHSIM
€KBIBaJICHTHOCTI, SKIIIO BOHO

A. TpaH3uTHBHE i aHTHCUMEeTpUYHE b. aHTHpedaekcuBHE i TpaH3UTHBHE

B. pednexcuBHe i1 TpaH3UTUBHE I'. cumerpuyHe U TpaH3UTUBHE

. pednexcuBHE, CUMETpUYHE 1 TPAH3UTUBHE

binapne BigHOmEeHHs ) HAa MHOXKHMHI X Ha3UBAETHCS BITHOIIIEHHSAM MOPSIKY, SIKIIO
BOHO

A. TpaH3uTHBHE i aHTHCcUMeTpuuHe b. aHTHUpedaexkcuBHE il TPAaH3UTUBHE

B. pednexcuBHe i1 TpaH3UTHBHE I'. cumerpuyHe U TpaH3UTUBHE

J1. peduiekcuBHE, CUMETPUYHE W TPaH3UTHBHE

Hexaii Q BigHOWEHHS MOPSAAKY. K0 OyAb-sIK1 HEPIBHI €JIEMEHTH X 1 Y MHOKHHH
X TOpPiBHIOBAJIbHI Y CEHC1 BIAHOLIEHHS (), TO 1€ BIJHOLICHHS HA3UBAETHCS

A. BIIHOUIEHHSM JIHIHHOTO NOPSAIKY

b. BigHOIIEHHSM YaCTKOBOTO MOPSIKY

B. BigHOIIEHHSM CYBOPOIO MOPSIKY
I

BIJIHOIIIEHHSIM B1JIHOCHOTO MOPSIIKY
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