IpakTHyeckoe 3ansaTue Ne2

Tema: [Ipsamoe npousBenenne MuokecTB. OTHOIEHUs. CBoiicTBa oTHOIEeHU. [Ipon3Benenue
OTHONIeHUH. OYHKIINH.

1. Ilpsimoe nmpou3BeIeHHEe MHOKECTB

Ipsimbiv (Oexapmoswim) npouseedernuem mHodxcecms Ax, ..., Ap Ha3bIBAIOT MHOKECTBO,
Apx.. . xAp={<a, ...,a>|a OA;,i=1, ...n}.
Ecmm Ay =, ..., = Ap = X, T0 A1X...XA, Ha3bIBACTCS NPAMOLU CMeneHvio MHoddcecmea A

ob6o03Havaercs yepes A"
2. OTHOLIEHUSH

bunapnueiv  omuowtenuem MeEXAy DdJeMEHTaMH MHOXecTB A um B HaspBaercs mmoGoe
noaMHokecTBo R MHOkecTBa AXB. BMecto <X, y> [ R wacto numryt XRY.
Obnacmvio onpedeieniss GWHAPHOTO OTHOIICHUS R Ha3bIBaeTCsI MHOKECTBO
Or = {X | cymectByer Y Takoe, uto <X, y> [ R}.
Obnacmvio 3nauenuii OMHAPHOTO OTHOIIEHUS R Ha3bpIBaeTCS MHOMKECTBO
Pr = {X | cymecTByeT Y Takoe, uro <y, x> [1 R}.
Obpammnvim omHouernuem a1 OMHAPHOTO OTHOIIIEHUS R Ha3pIBaeTCS MHOXKECTBO
RY={<x,y>|<y,x>0OR}.
IIpousseoenuem noomuoocecms Ry [ AXB u Ry [J BXC Ha3bpiBaeTCsl OTHOITICHUE
R1R2 = { <X, y> | cymecTtByeT Z Takoe, uto <X, z> [1 Ry, <z, y> [0 Ry}

CBoiicTBa OTHOIIEHUI

bunapnoe otHomenre R Ha MHOXKecTBe A Ha3bIBaeTCs
pedhnexcusnvim, eciu <X, x> [J R qyis Bcex X [ A,;
cummempuynvim, eciu <X, y> U R = <y, x> R,
anmucummempuynvim, eciu <X, y> U Ru <y, x> R = x =y,
mpanzumusHvim, ecim <X, y> U Ru<y,z> [IR=<x,z> R
PedrekcuBHOE, CHMMETPUYHOE W TPAH3UTHBHOE OTHOINCHHWE HA MHOYKECTBE A Ha3bIBaeTCS
okeusanenmuocmoio Ha A. Knaccom osxeusanenmmocmu (cmedcnvim Kidccom) dJIEMEHTa X O
SKBHUBAJIEHTHOCTU R Ha3bIBaeTCsi MHOKECTBO
[X]r=x/IR={y|<x,y>0OR}.
MHO0k€eCcTBO KJIacCOB SKBHBAJIEHTHOCTH 3JEMEHTOB MHOXKECTBa A MO »KBHUBaJeHTHocTH R
Ha3bIBaeTCs haxmop-mroxcecmeom A o R u o6o3Haugaercs A/R.
bunapHOoe OTHOIIEHHE Ha MHOXXECTBE A Ha3bIBACTCS MpeonopsAokom Ha A, €ciu OHO
pedIeKCUBHO U TpaH3UTUBHO. PediiekcuBHOE, aHTUCUMMETPUYHOE U TPAH3UTHBHOE OTHOIIEHUE HA
MHOJKECTBE A Ha3BIBACTCS YacmuuHblM nopsokom Ha A (<).
YacTuuHbIi MOPAIOK < HA MHOKECTBE A HA3bIBACTCS NOJHbIM HA A, €CIU KaXJ0€ HEMyCcToe
MMOJIMHOKECTBO A MMEET HAaMMEHBIINHI 31eMeHT. Toraa A Ha3bIBaeTCs 6M0JIHE YNOPAOOYEHHbIM.

3. ®yHKIHUH

Ortnorrenue f HaswpBaetTes gynxyuei u3 A B B (u3 a na B), ecom & = A, pr I B (pr = B) u st
BCEX X, Y1, Y2 U3 <X, y1> U f u <x, y,> U f cnenyet y1 = Y. O603Hauenue f: A — B. ITumem y = f(X)
BMecTO <X, Y> [1f u Ha3pIBaeM Y 3HaueHHeM (yHKIuU f ipu 3HaYeHWH aprymMeHTa X.

Oyuxrus f: A - B ocymmecTBiseT 63aummno oonosnaunoe coomeemcemesue Mexy A u B, ecru
O =A, pr =B wuus toro, uro y = f(X1), y = f(X2) cireayer x1 = Xo.

[Tycte A u B —yacTiuHO ymopsiioueHHble MHOXecTBa U f — QyHkius u3 A B B. f Ha3piBaetcs
MOHOMOHHBIM 0mobpadicenuem, ecii U3 X1 < Xp cienyer f(X1) < f(X2) mwist Beex Xq, X2 [T A.



3aganusa

1. Jlokasath

2. Haiitu OR, PR, R'l, RR, RR’l, RIR JUIS OTHOIIIEHUH
3. TlocTpouTh OMHAPHOE OTHOIIICHUE

Bapunanr 1.

1

2.
3.

1. CymectBytot A, B, Takue, utro AXB # BXA;

2. (AnB)X(CnD) = (AxC)n (BxD);

3. 3rirz = Ry H(Pr1N ORo);

4 RnR=ROR=R,;

5 Ecmm R; O Ry, To QR; U QRy;

6. Ecm f: A - B — B3aMMHO OJIHO3HAYHOE COOTBETCTBHE, TO '+ - B3aMMHO OJHO3HAIHOE

COOTBETCTBUE MEKIy B 1 A;

7. f(AOB) = f(A)f(B);
8. Ecium otHomenust Ry u Ry pedexcuBnbl, To peduiexcuBabl 1 Ry [ Ry, R1 N Ry, Rl'l,

R1R2;

9. Eciim R — 9kBHBalIeHTHOCTD, TO X [ [X]R.
R={<x,y>|x,y ONat u x gemur y}
PediiekcuBHOE, CHMMETPHYHOE, HE TPAH3UTHBHOE;

Bapuanr 2.

1

2.
3.

1. CymectBytot A, B, C takue, uro AX(BxC) £ (AxB)xC,;

2. (AXB)J(CxD) O (AOC)x(BLD);

3. pR-l =Or, R = PRri

4. (RiOR) =R OR™E:

5. Ecmr Ry [ Ry, To R1Q U RQ;

6. Ec f: A — B — B3auMHO 0HO3HAYHOE COOTBETCTBHE, TO f f = is(X) =x, x OB.
7.f(AnB) O f(A)nf(B);

8. Eciim otHomenust Ry u Ry cummeTpuunsl, To cumMetrpudabl R1LR,, R1NRy, Rl'l, RlRl'l;
9. Eciiu R — 3xkBUBaIEHTHOCTD, TO R — 5KBHBAJIEHTHOCTD.

R={<x,y>|x,yONat uy nemur x}

PedrnexcnBHOE, aHTHCHUMMETPUYHOE, HE TPAH3UTHUBHOE,

Bapmuanr 3.

1

1. Ecm A, B,C,Drenycte;, o ALBuCUD <« AxC [ BxD;

2. (AOB)xC = (AxC)(BxC);

3. Prir2 = R2(Pr1N OR2);

4. R n R)*=R ' n R

5. Ecmm Ry O Rz, 1o Ry O Ry

6. Ec f: A — B — B3auMHO 0HO3HAYHOE cOOTBETCTBHE, TO f f L =i a(X) =x, x OA.
7.f(A)\f(B) O f(A \ B);

8. Ecitm otHomenus Ry R, cummeTpruansl, To R1R> ciMMeTprYHO Tora ¥ TOJIBKO TOT/Ia,

Kormaa R1R2 = RZR]_;

9. Eciin R — skBuBaneHTHOCTH, TO <X, Y> R < [X]r = [Y]r.
R={<x,y>|x,y O[-172, V2] uy = sin(x)}
PeduiekcuBHOE, TPAaH3UTUBHOE, HE CHAMMETPUYHOE;



