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NPEAUCNOBUE K HETBEPTOMY U3OAHUIO

3a mpeMs, npoleiiee noche TpeTLEro HAaHNA 3Toil KHHUIM, CTano ove-
BHAHBIM, YTO OH4 [JOCTATOMHO aKTvaikHa ¥ none3Ha. Buecre ¢ tem, Bo
MHOTHX BbICLWIMX YMeOHBIX 3aBEAeHMAX OLUYLIASTCH KPalHMi HedoCTaToK
IKIEMILTAPOE KHUTH. 3aJayHHK ILHPOKO MCTONb3YETCA, a4 MAIbI THpax
NOCACIHEro M31aHHA HE CMOr YIOBACTBOPHTE HMEIOMIYIOCA MOTPEOHOCTD.

B 9THX VCIOBHAX HM3IATENLCTBO «DHU3IMKO-MATEMaTHYCCKaAA THTEPaTYpar»
PELIAIO NEPEN3IaTh KHUTY. 3a 3T0 asTopbl GlarojapHsl H3IaTeaLCTRY.

B AaHHOM M3IaHMKM Mbl BHECAH HeoDXOAMMBIE Mepeaeiky 3anay, oThe-
TOB, TEPMUHONOIHH, PACIUMPUIAN CIUCOK JHTEPATYPhl, A TAKKE MCIPABHAN
OMEUaTKH, BKPABIIMECSH B NPEALLAVIIME M3aanmus. Mbl NOCTApAIHCE YUECTh TE
3aMEUaHMsl W NPeiIoKeHHs, KOTopble OhUIM BHICKA3aHbl HALIMMK KOLIera-
MM, AKTHBHO HCMOAL3YIOINMH KHHIY B CBOCH NPEenoaasaTeabeKoil 1CATCb-
HocTH. Beex MX MBI HCKpeHHe Gaaroaapum.

5 smpaps 2001 r. H.A. Jlaspos (Mocksa)
HJ. Makcumosa (Hosocubupek)



NPEOAUCNOBUE K NEPBOMY U3OAHUKO

B HacTodAllee BpeMd MATEMATHYECKAd JOTHKA W CMEXHBIE ¢ Hell HavKH
NPUBIEKAIOT BCe DOMBIIEE BHUMAHHE. 3TO BbI3BAHO KAK WHTCHCHBHBIM pai-
BHTHEM CAMMX 3THX HAYK, TAK H HAIIEHHBIMH TIVOOKHMH NPHAOKEHHAMH B
pasnMUHBIX 0DAACTAX MATEMaTHKH M TEXHHMKH.

Kypc mMateMaTHyecKoil JOTHKH HECKOJIBKO JIET Ha3ad CTal obAzaTe/lbHbIM
1A MaTeMaTHYecKHX (hakyILTeTOB VHHBEPCHTETOB M NEAArorH4ecKkux HHCTH-
TyroB CCCP. Ha neperix nopax G0ab1IOH OTPAI CTYACHTOB H NMpenoaasaTeacii
OBl NPAKTHYCCKH JMIIEH yuebHBIX nocobuil no 31oi cneunansHocTi. B Ha-
CTOALLIEE BPEMS ITOT HEJOCTATOK B HEeKOTOpoi ctenedH Mcnparinen. Ceilvac
MMEETCS sl yUeOHMKOB H KHHT M0 MATEMATHYECKOH J0MHKE. 346Ch M HECKOIBKO
KHMI COBETCKMX dBTOPOB, HO, B OCHOBHOM, 3TO nepesoaHas auteparypa. M
BCE KE TE, KTO BEAET NMPAKTHYECKME 3aHATHA, MCNBITHIBAIOT 3HAYHTENLHBIC
tpyanocTi., M aeno ve B ToM, yto 3aaav HeT. boablioe KoanMuecTBO 3aday no
MareMaTHUeckoll goruke pasbpocado no pasHeiM KHurasm. Toasko B camoe
nocnearee Bpems noasunack kuura C.I. MuuaMkmba «Anrebpa N0rMKy B 3a1a-
yaxe, rae codpan 3HAMMTENBHBII MaTepHan no aaredpe NOrHKH,

B Haweit KHure caenana nonbsiTKa CUCTEMATHYECKH HATOXKHTL OCHOBBI TCO-
PHUH MHOKECTB, MATEMATHYECKON TOTHKH H TCOPHM ANTOPHTMOR B (hOpME 3aau.
Ot wMdratens He NPEANOAAracTCA HHKAKOH NMpeasapuTeabHOH MOAroTOBKH. On
MOXET MCNIONIBIOBATE 3TV KHUTY A M3YYEHMA MATCMATHUECKOI JOrMKH, He
obpawasck K apyruM yuebHukaM n nocoduam. Tem He MeHee, Mbl IPHBOAMM
KPATKH CNMCOK MMEIOWLCHCA HA pYCCKOM si3mKe auTepatypel. Kaxaomy napa-
rpadhy NPEANOCAaAHO KPATKOE BBCACHHE, COUCPAANICE ONPCACICHHS BCEX OC-
HOBHBLIX MOHATHIH, HCTONBIYEMBIX B 3aaa4ax 3roro naparpada. Paree seeacHHbIC
MOHATHS W ONPEASICHHA MCTIOJIBLIYIOTCH 4acTo OC3 CChUIOK B 3THX CIyvasx
YUTATEIb MOXKET UCTIONB30BATL VKA3ZATEAbL TEPMHUHOB H 0B03HAYCHMITL.

OcHoBHBIE TeopeMbl chOpMyAHpPOBaHB B Biae 3anav. Las Toro wtobsl
A0Ka3aTeALCTBA Db BO3MOXHO onee NPOCTLIMK, TCXHHYCCKHME JCMMBI
TAKKE BbLACACHBI B BUAC OTACABLHLIX 3aaad.

BonbluMHCTBO 33134 CHADAKEHO OTBETAMI H yKazaHuaMu. HHoraa mu aaem
noApoOHLIC OTEETLI K MPOCTLIM 3a7a4aM AN WUTIOCTPALIHH MeTO4a PACCyX-
JEHHA, BIEPBLIC BCTPeTHBILETOCA. B nanbHeiiweM vke orpaHHYHBacMcA THILB
KPATKHMH YKa3aHUsAMH, TPYAHBIC 3218491 OTMEYEHbB 3BE310KOI,

bonbummHcTBO 33034 Kaxnoi 4actH MoxeT GuiTh pelueHo He3 obpaue-
HHSI K ApYTHM uactam. Tam, rae HeobXoommo, Mbl AE1aeM COOTBETCTBYIO-
IIME CCHUTKH B CAMOI 3amaye WM B YKa3aHHH K Hel.



] NPEAUCIOBUE K IMEPBOMY M3AAHHUIO

EcrectBeHHo, 4TO B KHHMIC HE 3aTPOHYTHI MHOTHE HanpaBIcHHS COBpe-
MEHHOIH MaTeMaTHueckoi norukn. Hekoropbic TeMbl IHIIB HAMEYEHBI, A5
HHX NPHBEACHBI THLL CAMBIC TICPBOHAYATLHBIC MOHATUH M pe3yabTaTel. Tak,
HAMpUMEp, akcHOMAaTH4YccKana Teopusa MHoxccTB (§ 7 wactu II) sanmmact
MaNo MecTa, XOTH B JEHCTBUTENLHOCTH BCE 3a1a4¥ M3 4acTH | MoryT ObiTh
pemensl B paMkax Teopun ZF. B wactu 111 U3 paznuusbIX yTouHeHHI NOHATHA
ANTOPUTMA BHIOPAHBI JIHIIL PEKYPCUEBHBIE (DYHKUMKM ¥ MAIHHBL ThiOpHHTE.

Mel cTapunu cebe Lenblo, MaBHbIM 00pa3oM, CHCTEMATHIMPOBATEL VAE
uMelonecs 3anauu. INo 3Toil npuYKHe 30ech UMeeTCH CTAHAAPTHLI Habop
3a]a4 M O4eHb MAJIO 34134, CTIelHANTBHO MPHAYMAHHBIX aBTopamu. Ecnu 3ana-
UM HAM HPABHIMCH, TO Mbl HPATM MX W3 IAPYIHX KHUT W HE CChUIATMCH Ha 3TO.

B kuwure ynotpebasiores caenyiowme oblenprHsaTEe 0003HAYEHHS:

NG, ¥ D, B — muokectsa HaTypanbHbIX, UEbIX, PAUHOHATLHBIX,
AeHCTBUTENLIBIX, KOMIUIEKCHLIX YHCEN COOTBETCTBEHHO;

= — eCIH ..., TO ...}

& — ..TOMIA W TONBKO TOFAA, KOraa ...;

= — eCTh 10 ONpeaeleHNIo,

{x]..x..} — MHOXKECTBO TAKHMX 1EMEHTOB X, Uil KOTOPBIX BRINOAHACTCS
VCAOBHE ...X...}

{x). X3, ...} — MHOXECTBO, COCTOALICE H3 IICMCHTOB X, X3, ...}

{X)0 X34 s Xy — YIOPSDOUCHHANA MOCICAOBATEALHOCTE ANCMCHTOB X|, X3, .oy X,

B ocHOBY 9TOI KHHIH NOJ0KeH HAaw cHOPHUMK «32134M 10 IOTHKE®, BbINY-
weHubiit B 1970 r. nanareascrsoM HoBocuGHpPCKOro rocyaapcTBeHHOIO YHH-
pepentera. COOPHUK IHAYNTEALHO JOMOAHEH, CASNAHA CYIICCTBCHHANA nepe-
paboTKa, Mbl NOCTAPATMCH YMECTh MHOTOMMCACHHBIC 3AMEYMAHMA, BbICKA3al-
Hble naM. Mol Gaaroaapus J1LH. Wespuny, A.H. Omapony, H.I'. Xucamueny,
AA. Akaraesy, B.A. Yenenckomy, I'.E. Munuy, C.10. Macnosy, A.O. Can-
cenko, M./ 3acnasckoMy M ApYruM 3a uennsie obeyaaenns. Ocobo Mul Gna-
rogapunl KOJ1. Epuosy, M.M. Kapranonosy 1 M.A. Tailiniuny, a Takxke apy-
ruM wicHaM Kaeaps anrebpel 1 Matemarudeckoit ntornku HI'Y 3a Gonbyio
MOMOILLLb MPH NOAFOTOBKE 3TOH KHuri. Mul riyGoko npusiareasibl H.B. bensi-
KUY 3a GONLUIONH TPYA MO pelakTHPOBAHMIO Hallel KIury.

1 aexabps 1973 1. H.A. Jlaspos
r. HoocuGupek JLJA. Makcumosa
AKAIeMIopoaok
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TEOPUA MHOXECTB

§ 1. ONEPALMK HAQ MHOXECTBAMM

Yepes e oDo3HAUACTCA omHoweHue npuradiexciocmu, T.e. x€ A 03-
HAYAET, YTO EMEHT X NPHHALIEXKHT MHOXecTBY A. Eciin x He aBnsieTcs
3JIEMEHTOM MHOXeCTBA A, TO 3T0 3anuchiBaeTcs x € A. J1Ba MmHOoXecTBa A
M B cunTaloTCcH pasnbiMit, €CIA OHM COCTONAT M3 OIHHMX M TEX Xe aje-
MeHTOB. Mbl nuiiem A= B, ecin A u B pasHbl, U A= B B npoTHBHOM
ciayuae. Yepes c obo3HavaeTcs omuowenue eKaoMenis MHOKECTB, T.€.
A c Bo3nauaer, 4TO KaXblii 2/IeMEHT MHOXeCTBa A SBIAeTCs 1eMeH-
ToM MHOXecTBa B. B atom ciyuae A HaswiBaetcs nodyuoxcecmaom B, a
B — nadmnoxcecmaom A. Ecain Ac Bw A+ B, 10 A HaswiBaercs cof-
cmeennsiM nodmnoxcecmaom B, v B 9TOM cayuae numem A c B.

MuoXxecTBro, He coaepxkalliee EMEHTOR, HA3LIBACTCA HYCMbLIM W
oboanavaercs yepes &, Cemelicmeo acex NOOMHOJNCECME NAHHOTO MHO-
kectsa A obosHavaercs vepes P(A).

Obsedunenuem mroxcecms A B HA3LIBAETCH MHOKECTBO

AUB={x

Otsedunenuem cemeticmaa muodxcecme A, (i € ') HaspiBaeTcs MHO-
KECTBO

xe A wmn xe B}

U A4 =1{x | cviiectsyer iy e I Takoe, uto xe A )
il

Hepecewenuem mioxcecme A 1 B Ha3bIBaeTCH MHOKECTBO
ANB={x| xe An xe B).

[lepecewenuen cemeticmea muoncecme A, (i e 1), rae [# @ nassigaer-
CH MHOKECTBO

_[']’A,-={x | xe A ans seexie ).
ie

Paznocmbio muoxcecme A n B Ha3zbiBaeTCA MHOKECTBO
A\ B={x| xe Au xe B).

Mui NnpeanojaracM, 4To BCE BCTPEHAKLINECH B 3a0a4ax 3TOoro napa-
rpacba MHOXKECTBEA ABMTAKTCH NOIMHOKECTBAMH HEKOTOPOID VHUBEPCAIL-



B HYACTDb I. TEOPWUA MHOKECTB

Hoeo mMuodxcecmaa U, Pasznocts U\ A HasbiBaeTcs donoaxeniiem MHOXe-
crBa A u obosznavaercs yepes —-A.

Cummempuueckoll paznocmoio MHOKECTB A M B Ha3blBaeTCs MHOXE-
ctBo A~ B=(A\B) U (B A.

1. JlokasaTh:

(a) A< A (pedIeKCHBHOCTD);

(6)yecim Ac Bu B C, 1o Ac C (TpaHIUTHBHOCTS);

(B) ANBcAc AU B;

(r) ANBz Bc AU B;

(1) A\ Bc A.

2. Jloka3aTb, uTO ecii A ecTh MHOKECTBO KOPHEil YyPaBHEeHHS X~ —
~Tx+6=0un B=1{1, 6}, o A= B.

3. doka3saTs, uto & = {@}.

4. Hokazate, uto { {1, 2}, {2, 3}} = {1, 2, 3}.

5. Hokasatk, 4To s 1060ro A:

(a) BcAc U

@ ecmAcD, Tod=D; ecnn Uc A, o A=U;

BAUD=A, ANG=3, AUU=U ANU=A.

6. [okasars, UTO CYLLECTBYET JIMILb 0IHO MHOXKECTBO, HE UMeloLIee
WIEMEHTOR,

7. CyLIECTBYIOT JIM TAKHE MHOX)ecTBa A, Bu C, uto
ANBz2@, ANC=3, (ANBH\C =27

8. lokasars, 4TO MHOKECTBO BCEX KOPHeil MHorowieHa afx) = B(x) - yx)
€cTh 00BEeAMHEHHE MHOXKECTE KOPHEN MHOrowWIeHoB [3(x) 1 y(x).

9. Jlokasarb, 4TO NepecedeHne MHOKECTB JACHCTBUTEIbHBIX KOPHEil
MHOIOWIEHOB ¢(X) 1 B(x) ¢ AeHCTBHTENbHBIMK KoadpuumeHTamMu co-
BIAJIAET ¢ MHOXECTBOM BCeX ACHCTBHTENbHBIX KOPHEH MHOrowieHa
1x) = o (x) + BA(x).

10. lokazate, uto

AcBeoAUB=BcANB=Ac A\ B=0< (-A)UB=U.

11. doka3zats cleayioume Tox1ecTsa:

(a) AUA=ANA= 4;

(6) ANB=BNA;

(B) AUB=BUA;

(NANBNC)=(ANBNC;

(M AUBUC)=(AUBUC;

() ANBUC)=(ANBUMANC);

(k) AU(BN C)=(AU B NAUC);

(3 ANBUCN D) =AU C)NBUC)NAU D) N(BU D).



§ L. Onepayuu nad muoxcecmeamu

12. lokazars clieaviolme TOXI1eCcTsa:

(a) (AN B) = (-A) U (-B);

(6) (AU B) = (-4) N (-B);
(B)A\(BUC)“{\ B) N (A\ C);

(r) AN(BNC) = (A\ B) U (A\ C);

(n) AN(A\ B) = AHB*

(e) A\ B= A\ (AN B);

(x) AN(B\C)=(ANB\ (AN C)=(ANB\C
(3) (A\ B)\ C=(A\ O)\(B\ C);

(m) AUB=AU (B\ A):

(k) ~(-A4) = A

(H)AU(—A}=U

(M) AN(-A) = ©

(M) (AN BUAN(-B)] = AUB}H[AU{ B)| = A4;
(o) [(-AHU B[N
(m) AN (B A)
(p) (AU B\ C
(c) A\(B\ C)
(r) AN(BUC) =
13. Jlokasate, uto:

(A AUBc Ce=AcC
B)AcBNCe=AcH
B ANBcCoe Ac(-
(NAcBUCe AN(-
(1) (A\ B) UB=A Bc 4

) (ANBUC=AN(BUC) & Cc4;
(K) AcB=AUCc BUC;
(3)AcB=ANCc BNC

(m) Ac B = (A\C) c (B\ C);

(k) Ac B = (C\ B) < (C\ A);
(MmMAg B= -Bc-4A,;

M AUB=ANB= A=8,

M A=-B=ANB=0n AUB=LU.
14. JlokasaTth TOXKIECTBA:

(a) A~ B= B~ A,

(6) A~ (B~C) = (A~B) - C,
(B)AH(B'—C}=MHB}'—{AHC}:
(r) A~(A-B) =B

(1) AU B= (A= E} (AN B);
(e A\ B=A=(AN B):

(K) A~D = A,

(3) A~A =@,

M) A= U= -4,

(k) AU B= (A= B)U (AN B).

=A
N

(A\
(A4\
(A\

E?P-?ﬁ 3



10 HYACTDb I. TEOPWUA MHOKECTB

15. lokasatn, HTo:

(a) (4 U...U4)=(BU...UB,) c
6) (A4 N...NA4A)=(BN...NB) c
16. lokasars, uto:

(a) A~-B=D0 <= A= B,
O)ANB=@=AUB=A~ B,
BA-B=CesB-C=4A< C-A=B
17. Onpepenuts onepauuu |, [, \ uepes:

(A, = B)U...U(A, =~ B,):
(A =B)U...U(A,= B,).

(a) =, N;
(6) =, U;
(B) \, =

18*. llokazaThb, 4TO HENAb3H ONpPEAC/IHTh:

(a) \ uepesmlU;

(6) U uepesu\.

19. Jokasarb, 4To MHOXeCTBa 0Dpa3vioT KoJbllo De3 eMHHLIbL, [1e
< WIPAET POJjib ONEPALUN CIOKEHH, a [ MIPAET Poiib ONEepaliui YMHO-
Kenus. UTo sABaseTcs BbIUMTAHHEM B 3TOM Kosblie?

20. Haiit Bce noaMHoXecTBa MHOXecTB &, {D], {x}, {1, 2}.

21. (a) lokaszaTb, 4TO MHOXKECTBO M3 1 AeMEHTOB MMeeT 2" noa-
MHOXKECTB.

(6) CKOJNILKO NOJAMHOXECTB M3 kK 2JIEMEHTOB MMEET MHOXECTBO U3 1
aemenTos (k< n)?

22. JlokasaThb, 4TO:

(a) P(AN B) = P(A) N P(B);

(6) P[n A,] — N P(4,):
fel iel
(8) P(AUB) = {4,UB, | Aje P(A) n B,e P(B));
© P(U4, ={u B,| B, € P(4)).
iel iel
23. Jlokasark, 4TO JUIA J00bIX a, b, ¢, d

Hal, {a, b}t ={{ch {e, dl} »a=cnb=d

24, Kakue U3 yrBepxIaeHW BepHbl s Beex A, Bu C:
(a) ecim Ae Bu Be C,10 Ae (7

(6)ecnm AcBwu Be C, o Ae C7?

B)ectH ANBc-CunAJCcB, 10 ANC=37
(ryecnn AzBu B2C, to A=C?

(1) ecin Ac—(BUC)Yyun Bc—(AJC), To B=2?



§ 1. Onepayuu nad muoxcecmeamu 11

25. Nokazarb, 4To /L18 M00LIX A, A5, ..., A,
€CJIH A| gAz;. _ QA,T-;A!, TDAI =A3=...=A".
26. /1151 Kax10ro NoJIOXKUTEILHOTO LEN0r0 YHCIa i YKA3aTh MHOXE-

CTBO A, U3 1 37IEMEHTOB TAKOE, YTO €CIN X, V€ A,, TOXE YWIH V€ X
WIN X =),

27. PeminTh cHCTEMY YPABHEHMH

ANX =B,
e
rne A, Bu C — naunbie muoxectsa u Bc Ac C.
28. Pelunts cucTeMy YpaBHEHHI
A\ X =B,
{X \VA=C,
rie A, Bu C — gaHHbie MHOXecTBA H B A, ANC=2.

29. IlycTb naHbl cucTemMbl MHOXKecTB {A)},. ; n { B}, roe I — Heko-
TOPOE MHOXECTBO. PellinTh CHCTEMBbI YPABHEHUIA:

(a) ANX=1B,iel

(6) AUX=B,iel
Ipu kakux A, u B, ati cucteMbl MMeIOT pelieHnn?

30. Pewnts cuctemy ypaBHeH it
A\ X =B,
AUX =C,
rae A, Bu C — nanusle mioxectsa u BcAc C.

31. lMokasars, uro:

(a) A= B e (A\ B) U(B\ A) = O;

(6) moboe ypaBHeHHe OTHOCHTEILHO MHOXecTBa X, B npasoii yacTu
KOTOPOIro CTOMT &, pABHOCHILHO ypasHeHHIO (AN XU BN (-X)] =D,
rne Au B — HekoTopblie MHOXECTBA, B 3a1THCH KOTOPBIX HE CONCPAKHTCH
cumsoa X,

(B) cuCTEMa YpaBHEHUH

ANX =2,
BN(-X)=02

UMEeT pelleHHe TOra ¥ TOALKO Toraa, Kkoraa Bc—A; npu 31oM yeio-
BMM PELIEHHEM CHCTEMBI SIBASIETCH 000 MHOXeCTBO X Takoe, 4To

BcXc-4;

(r) onUCcaTe METO/ PELLIEHUS CHCTEMBl YPABHEHMI C OJIHUM HEH3-
BECTHBIM.
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32. TMonb3ysick MeTONOM 3a1a4i 31, pelinThb CACAVIOUINE CHCTEMbI:
AUX =BNX,
a)

ANX =CUX;
{A\X:X\&
X\A=C\X;
ANX =B\ X,
B{CUX:X\A

IMpu kakux A, B u C 3TH CHCTEMBI UMEIOT pelueHne?

33. JokaszaTh, YTO BCAKOE MHOMECTBO €CTh:

(a) 0OBLEIMHEHHE BCEX CBOMX MOJAMHOKECTR!

(D) oObenMHEHHE BCEX CBOMX KOHEYHBIX MNOJIMHOXECTE;

(a) ODBEMMHEHUE BCEX CBOMX OJHOMIEMEHTHBIX MOAMHOXECTB.

34. ITycts MMeeTCsl NOCEN0BATEILHOCT MHOXKECTB
22Xz 28,2 ..

Hokaszark, yTo nepecevenmne aodoit GeckoHeyHoi noanocaeaona-
TeJILHOCTH 3TUX MHOKECTB COBIAIAET € NepecedyeHHeM Beell nocienosa-
TEJABHOCTH,

35. Iyers MMeeTCsl NOCAe10BaATEIbHOCTD MHOXECTS
XNecXiche...gX,c...

Jokazars, uto obbenuuerne 1060l HecKoOHEeYHOI NOANOCIe10Ba-
TENBHOCTH 3TUX MHOXECTB cOBIasaeT ¢ odbeIMHEHHEM BCell nocieno-
BATEJILHOCTH,

36. lokazark caenyionme ToxIeCTa:

(a) A, = A
.&E-Jxr‘l::."' o :H’keu.k’ i

(6) ﬁDﬁ' mﬂr A = DTRDK A

(5) _[kHv A ]= I:[]K{_A*):

ka K

(2) kLJK' Ak U.k:yk' Bk - &LJK(Ak U Bk X

- A = —A.:
(r) [QK ,,] N (~4;)

€ U (BﬁAk}=B|"|[ U 4, ];
ek ke K

(%) n_(sumdu[ N 4 ]
ke K k

ek
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37. (a) Mokazatsk, uto s mwobdwix K, T, A,
kl:l.l.’ .'g‘ A“ = rg' REK Ah‘
(6) JlokasaTh, 4TO B VTBEpXKIeHMH (4) BKIKOHEHHE Helb3d 3ame-
HHUTE PABEHCTBOM.
38. Jlokazarek, uro:
(a)ecim A, c Bnnsseex 1 e T, TO ,U]r A c B,
=

(6) ecin BcA msaeeexte T, 10 Bc N A;
=T

(BYecnm A, cB nnsaseexreT, o UAcUBu NAcNB,.
el el =T =T

39. Mokasars, 4To:
(a) U A ecTb HAMMEHBIIEE MHOXKECTBO, COIEPKAlllee BCE MHOXe-
teT

crea A, ;
(0) N A ectb HauBOJbLLEE MHOXECTBO, COAEPXKALLEECH BO BCEX
tel

MHOXecTBax A,.

40. [loka3zatb, 4TO €CaM [ n A, ]ﬂ[ n B8, ]: @, 710
ne A0} e A0}

A < U IAu n(ﬂn—1\\3n}l-

ne A0} " ne A4 (0]

[ U A,,]u[ U B,,]:a}.
Ha A0} ma A\ (0}

41. Mdokasatb, 410 Ans A000H CHCTEMbl MHOXECTB Ay, ..., A,. ...
CYLLECTBYET CUCTEMA MOMNAPHO HEerepeceKalomxes MHoxects B, ..., B,, ...

rakast, uto U A, = U B, u B, cA,.
ne N

ne A

rae

§ 2. OTHOLLEHMA U DYHKLIUK

Hpamon (dexapmoesin) npouzsedenuem muoxcecme A, . .., A, na-
3bIBAETCSA MHOXKECTBO
Aix...xA={a,...,aq)|aeA,...a,€A,l
Ecnu A;=...=A,= A, To MHOXeCTBO A; X ... X A, Ha3bIBaeTcs

npamoll cmenensro muoxcecmea A n obo3zHauaetcs uepes A"
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Bunapuvim omuowenuem mexcdy atemermanmi miwoxcecma A w B na-
3biBaeTcs Noboe nonMHoxecTso R MHokectsa A X B. Ecim A= B, 10
OTHOLUEHHE HA3LIBACTCA OunapHuim omuowenuem na A. Baecto (x, y) e R
yacTo nHiyT xRy,

Obaacmeio onpedeaenus Ounapio2o omuowerus R HA3BIBAETCH MHO-
JKECTBO

&g = {x | cymecTByer y Takoe, uTo (X, }) € R}.

O6aacmbio 3navenuli dunaprozo omnowenus R naspiBaeTcs MHOXe-
CTBO

pg={x| cymecTnyeT y Takoe, uto {y, x; € R}.

[ns OnHApHBIX OTHOMICHMI onpeneneHsl 00pYHBIM 00pasoM Teope-
THKO-MHOKECTBEHHBIE onepainy o0beNMHeHHs, NepeceyeHmns M T.0.

Honoanenuen dunaprnozo omuowenus R mexay snementamu A u B
CUMTAETCS MHOXKECTBO

“R=(Ax B)\ R

Obpamuvim omuowenuem das dunaprozo omuowenus R HaspiBaercs
MHOXKECTBO
-1
R~ = {(x, )|, x) € R

Obpazom muoncecmea X omnocumensno R Ha3sIBAETCH MHOKECTBO
R(X) = {y | cymecrsyer x € X takoe, yro {x, y) € R},

npooGpasom X omuocumeasno R naspisaercs R ~'(X).
llpouzeedenuem ommowenuit Ry c A x Bu R, c B * C naibipaercs
OTHOLIeHHE

R, * R, = {(x, y) | cymecTsyer z Takoe, uto {x, 2)e R, n (z,y) e R,}.

Orunowenne f Haswisaercs ghvuxuuei uz A ¢ B (uz A na B), ecin
8= A, pyc B (coorBeTcTBEHHO Py = B) M 1151 Beex X, ¥y, Yo M3 (x, y) € f
n (x, vo) € fenenyer y, = v, Oyukuus fu3 A s Bobosnavaercs /2 A — B.
Ecan f— pyukuums, To nuuiem y = f(x) BMecro {x, ¥) € f 1 HazbiBaem y
shaveruem giyrryuu fnpu snavenuu apeymerma x. Jlns 1o6oro MHoXe-
crBa A onpenensiem i A = A caenyioumm odbpazom:

Pg(x)=x

Oyukuug £ nasvipaetca 1—1-gynkyueti, ecnmn s mobbx X, X, ¥
u3 Toro, uto y=f(x;) u y=f(x,), caenyer x, = x,. loBopsar, uro dvHK-
ums [ A — B ocyllecTBIAeT G3aUMHO 00HOZHAYHOE COOMBEMCMBUE MENC-
dy Au B, ecnn 8;= A, p; = Bu f— 1—1-yskuns. BzaumHo onHo3Hau-
HOe cooTBeTCTBHE [ A — A HasbIBAeTCH nOdcMaHeEKOI MHOXeCTBa A.
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Muoxcecmeo ecex ghynxuuii us A 6 B obosnauaercs yepes B'.
Hexapmoasoim npoussederiuem cemelicmea muoxcecmea A; (i c I) Ha3pi-
BAETCH MHOXECTBO

HA,={J“| f:!—;_UfA,— u f(i)e A wnsi Beex i e !}.
iel e

Ha3sosem n-mecmuviv omuowenuem na muoxcecmee A noboe nou-
MHOXeCTBO MHOXecTBa A". MyHkumio f: A" — B HazoBeM n-Mecmuoi

ghyrkiued uz muoxcecmea A ¢ B w Byaem nucatb y=f(x, . . ., X,,) BMECTO
v=Ff({x;, ..., X)) M HA3LIBATh ¥ 3xaueHuesm ¢hyukuuu f npu sHavexuu
APEYMEnmos X, . . ., X,.

1. Joka3zatsb, uto cymectyioT A, Bu C takue, yto:
(a) AX Bz Bx A,
B)AX (Bx C)2(Ax B)x C.

2. Haiiti reoMeTpHHecKyi0 HHTEPIPETALIMIO CICAYIOUINX MHOKECTB:

(a) |a, b] ® |e, d], rne |a, b] v |c, d] — oTpe3kn neidCTBUTENLHOI
npsiMoit

(6) la, b]*;

(8) la, b)%;

(r) 9",

3. Hokasarb, uro ecau A, B, Cn D He nyersl, T0:
@ AcBuCcD o2AXCcBx D,
B)A=BuC=D Ax C=8x D.

4. Jlokasatn, uro;
(a) (AN B) x (CND)y=(Ax C)N(Bx Dy,
(6) ﬂAxﬂB ﬂ(A,xB)

S.HDKd&lTh '{T() [A >< BYU(Cx Dy (AU C) x (BU D). TMpwu kaknx
A, B, Cu D noayuaercs paseHcrso?

6. lokazatn, uto;

(@) (AUB) x C=(AX C)U(Bx C);

6)Ax (BUC)=(Ax B)U(Ax C),

(B) (AU B) x (CUD)=(AXx C)U(B*x C)U(A*x D)U(B x D),
(N (A\B) X C=(Ax C)\(BxC);

(1) AX (BNC)=(Ax B)\(Ax C).

() Ax B=(Ax D)YN(CxB), tne AcCn B D,

() U\ (A% B)=[(U\A)x UIU[(Ux (U \ B)):
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(3) U AA.XU B,: U (A* XB,]‘,
ke K reT (ke K=l

A B = A % B,).
(1) s.-Dx kx:Dr ! {#,J’)DKKT( kX5
7. Myere A, B2@ n (Ax B)IJ(Bx A)=(Cx D). lokazarb, uto
A=B=C=D.

8. Haiitu 8z, pg, R™, R- R, R- R™", R™' - R nna caenyioumux otHo-
LIEHUI:

(a) R={{x, | x, y € N 1 x nenut y};

(0) R={(x,)) | x,ye ./ nyngemnt xj;

(B) R={(x, 3} | x,ye ¥ ux+y<0}

() R={x. W |x,ye D udx 23y}

(r) R=+(x. nlx, yE[

. > si
2,2] " y-smx}.
9. lokasath, 4To:

(a) EH='@¢>R=@¢$F}R=E‘:

(6) 8k =pr.pr' =04

(B) Og . g,= Rf'(ﬂx]ﬂsﬂz};

() Pr,- k= Ralpr, N Sg,).

10. okazats, 4ro:
(a) ecin B# @D, 10 §05= A,
(6) ecin A # &, TO pyuy= B.

11. Ilycre R — GuHapHoe oTHowWweHue Ha A. Jokasars, uto R=i,
TOIA U TOJLKO Torja, korjna R+ Ry = R, - R= R, s 1oboro oTHowe-
HUs Ry, Ha A.

12. Jlokasarh, 410 s 100sIX OMHAPHBIX OTHOLICHMI:
(a) RUR=RNR=R,

(6) (R '=R

() (RRUR) "= R'UR;;

() (RANR) ™" =RI'N R

(m) -R'=(-R)"";

1
(e) [:H Rf] = U R

fel

1
() [me] =NR"

il el
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13. Inst kakux GuHapHeix orHowmeHuit R cnpaseinso R™' = -R?

14, Tlyete A 1 B — KOHEYHble MHOXECTBA, COCTOSIUME U3 m W B
WIEMEHTOB COOTBETCTBEHHO.

(a) CKONBKO cyliecTBYeT DHHAPHbBIX OTHOLIEHMIT MEXLY 3/1eMEHTA-
MU MHO)ecTB An B?

(6) Ckonbsko umeercs (pyHkumMii nz A s B?

(B) Cronbko umeetca |—1-dyukunit us A s B?

(r) Ipy KaKux m U 1 CYIIECTBYET B3aMMHO OJHO3HA4YHOE COOTBET-
cTere Mexay An B?

15. okasath, yTo 15 M06BIX OMHAPHBIX OTHOLIEHHI:

(a) R - (Ry- R3) =(R,- R,) - Ry

) (Ri- R)"' =R R

® (Y&)0= Y 0

(1) 0 -[_u, R ]= U@ R).
16. Jlokasatb, uto:

(a) Q-[BR,-);FQ(Q-R,-):

(6) [,ﬂ R, ]-o < N(R-0).

(B) B yrsepaxaeHusx (a) v (0) BKIIOYEHNA HEAL3A 3AMEHWTH pa-
BEHCTBAMM,

17. O6pasyior in GUHAPHBIC OTHOLUCHHS TPYNINY OTHOCHTEIBHO Ore-
pawmii - u '?

18. lokaszarte, uto ecamn R, ¢ R,, TO:

(@) Q- RicO Ry
6) R Qc Ry O
(8) Rilc R;'.

19. [lokasatb, uTo:

(a) ecniu B= @, 1o B' # @;

(6) B' < P(Ax B).

20. YcTaHOBHTB B3aHMHO OHO3HAYHOE CooTBeTCTBHE Mexkay A" u A’
npu f={1, ..., n}

21. Wcrionb3ys onpenesnelue, onucats MHoxecTso '
MHOXKECTBO IeHCTBHTEILHBIX YHCE.

a7
2 e 9 —
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22. NokasaTh, 4To eciu fecTh hvukumg uz A s B u gects dyHkums
us Bs C, 1o f- gecrs pynkumsa ns A s C

23. Mycrb fu g — dyukunu. Mpn KakKUX yCIoBUsIX:
(a) £ asnsercs dyHKUMEil;
(6) f g sapnsiercs 1—1-pyukumeii?

24, llycrs A, B, A;, B — 1akue MHOXeCTBa, 4T0 A HAXOAWUTCS BO
B3aMMHO 0JHO3HAaYHOM COOTBETCTEMH ¢ A, a B — ¢ B,. Iloka3zars, 4T0o
MOXHO }’CTaHDBHTb B3aAHMMHO OMHO3IHAYHOE COOTBETCTBHE!:

(a) mexay A% Bu A, x By;

(6) mexay A% u A%,

(B) mexkny AUBu A UB,ecin ANB=@nANB =2.

25. ﬂOKaEHTb. YTO MOXKHO YCTAHOBUTE B3aMMHO OIHO3IHAYHOE COOT-
BETCTBHE MEAY MHOMKECTBAMM:

(a) AX Bu Bx A

G)AX(BXxC)yun(Ax B)xC,

(B) (4 x B)  u A" x B;

(r) (A5)C u A®*

(n) APV u A% x AS, ecan BN C = @;

(e) T4 w [T Awiy rae @ — noncranoska muoxectsa /;
ief ie f

(%) J[T4wn JT| 14 | tne UT,=1In sce T, nonapuo e
e ! kek | jeT, ke K

NEPCCCKAIOTCH,

@) A n [] AT e U Ty = T'w see T, nonapHo He nepecekaiorcs.
i, ke K
ke K

26. Iyctb 9: A 5 A — noacraHoska Mmuoxectsa A. lokasats, 4ro

P - MOJACTAHOBKA MHOXeCTBa A.

27. llokasars, 4TO MHOXKECTBO NOACTAHOBOK MHOXecTBa A oGpasyer
rpyIiny.

28. Iyctb ¢: A - B — B3aUMHO oaHO3HAYHOe cooTBeTcTBHE. [loka-
34Th, YTO:

(a) ¢! — B3aMMHO OIHO3HAYHOE COOTBETCTBHE MEXIY B n A;

(6) ™' - ¢ = ig;

(8) @ - 07" = iy.
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29, Jokazartb, yto an8 TOoro, yrodsl otHouweHue R c A X B 6u110
B3aMMHO OJIHO3HAYHBIM COOTBETCTBUEM Meaay A n B, Heobxoanmo u
JIOCTATOYHO, uTobs R- R'=i,n R+ R=1,

30. JdoxkazaTb, 4To obbenMHeHHe (nepecedyenne) AByX dyHKUMi f; n
f> 13 A B B aensaerca GyHkuueii u3 A B B roraa v TonbKo TOrAa, Koraa

A=k
31. Noka3zats, uto ans nwoboit pyHkumum f:
(@) f(AU B) =f(A) Uf(B);
©) f (q A ]= U S(4).

32. Noka3athk, 4To ansd 10boii pyHkunm £
@ fAN B cf(ANS(B):
® 7(n4 )0 s,
M 9TH BKJIIOYCHMS HEb3s 3aMEHNThL PABEHCTBAMM.
33. Jdokazarb, 4To f yAOBIETBOPHET YCIOBHIO
SANB) =f(ANS(B) ans moduix Au B
TOrAA M TOJALKO Toraa, koraa fects 1—1-yHkuns.

34. Jlokasats, uto f(A)\ f(B) c f(A\ B) mns moboit pyukumm f

35. lokasare, 4T0 €c/iv B npeasiayuiem npumepe fecrs 1—1-gyuk-
LLHS, TO BBITOJHACTCH PABEHCTBO.

36. Jdokazars, uro ecan Ag B, 10 f(A) ¢ f(B) s nwboit GyHk-
uu f.
37. Jokasate, uro ans noboi pyHkumm f

fA)=B AN =2.

38. JlokaszaTb caeayiomme ToxaecTsa s 11060i dyHkumm £

(@) f " AUB =" (AHUSf"(B);
-1 i 1 43,
© f [‘,IEJ!A,- )‘,-':J;f (4);
B ANB) = (AN (B):
(r) f"[_ﬂ 4 ): N F(A;
iel iel
(W) f(ANB) = fH (AN f(B).
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39. Jlokasatb, uto ecnn Ac B, 10 ' (4) < f' (B) ana moboii
dyakunn f

40. lokazatb, yro s 10boil hyHkumm f
(A== ANp=2.

41. lokasars, yro ecniu A & n Bc py, 10:

(@) Acf™ (f(A);

(6) f(f " (B)) = B;

B A NB=fANF" (B

MNDfANB=C< ANF(B)=2;

(n) f(A) c B Ac [ (B).

42. Tlycts f: A —= B. Onpenenum f.: P(A) = A(B).f": P(B) — P(A)
Tak, 4to L (X)={f(x)| xe X} n f/(¥V)={x]| f(x) € Y}. lpu kaknx
yenoBusxX [+ fi = ipp? Tpu Kakux yenoBusx f, « f* = ipy?

43. B 0603HaueHMsIX NPeablIyILeH 3a1a4 10Ka3aTh, 4TO:

@ XNN=,X N

(0) (f - 2" (X) = [ (g)X)).

44. Iycre U — Henvyeroe muoxkectso. [Lis noboro noamuoxecrsa A
muoxectsa U o6osHauum yepes y, caeayiouyio GyHKUNIO (xapaxme-
prHemuHeckyio gyHKio maoxcecmea A):

v _|0.ecnn xe A,
%4 =11, ecnn xe U\ A.

Onpeneanm Gyukuuio 2 PU) — {0, 1Y creayommm yerosuem:
S(A) = x4 g moboro Ae P(U). lokasars, 4TO fECTh B3AUMHO OIHO-
3HAuHOE cooTBeTCTBHE Mexity P(U) u {0, 1}Y

45. Jlokasatb, 4TO BBeAEHHAA B Mpeabiayiiei 3azade dyHkuns x|
VIIOBJIETBOPAET CNEAYIOLLAM YCIOBHSAM:

(a) xo'(x) = 0;

(6) xa(X) = 1;

(8) xpu(x) =1 - 2f(x):

(r) x40 B0 =24 (0) - x5 (x);

() x4 800 = 04 (0 + 20400 — 14 (%) - 4 (0
() x%a(x) = 1 — 25 (x) + x4, a(2);
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(k) ecnu A= U A, 10 x4 (x) = mmx 2 (x);
(3) ecnn A = q A, 10 ¥4 (x) = max xi (x).
46. lokasath CBOICTBA NOAHOU OuCMPUOYMUBHOCILE

(a) U ﬂ A = g} I_HA;fm:

iel jed

O
© N Jlgj_rA" fL_J,, N Ariy-

47. dokazate, uto A’ = HA,-, roe A;=Anns scexie I

48. Tlycts A, < X,. dokasats, 4T0:
(a) na - ﬂHA , tae Ay = A;, Ay= X, npu i # j;

el el oy
(@ [TXN\[]A = UH i, e B = X\ A, By= X, npui=j
iel iel jE.n'

49, Nokazartk, uto:
a A, = A
(a) nﬁg e gﬁg; e

(0) eciin A, 1 A, =@ npn £ # I, TO MOXHO YCTAHOBHTL B3aUMHO

U 4
OIHOIHAUHOE COOTBETCTBHE MEXILY E["’ ] n ] B*;

{Ii) MOMKHO VCTAHOBHTE B3IAMMHO OJHOIHAYHOC COOTBRETCTBHC MEAIY

[I'I B ]A n 18"

el fel

50. [lokasatb, uto ecam A,# @ ans seex 1€ T, 10 [] 4, # @ (oana
el
13 hOPMYIUPOBOK aGKcloMbi bidopa).

51. lokasats, 4to mexay []4, » [H A, ]x[ IT A ] MOXHO yC-

=T el teTs

TAHOBUThL B3aUMHO OJHO3HauyHoe cooTsercTBHe, ecom T\U T, = T
nnrn=o
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§3. CNEUMANBLHLIE BMHAPHLIE OTHOLLEHWA

B arom naparpade paccmaTpHBaloTes OMHAPHBIE OTHOLLIEHMS, 3a/1aH-
HbI€ Ha HEMYyCTOM MHOXECTBE.
bunapHoe oTHOWeHHe R Ha MHOXeCTBe A HAa3bIBaeTCH peghiexcue-
HbLM, €CJTH
{x, x)e Rnng pcex x e A,

uppeghaeKcueHsIM, eCu
{(x, x)& Rnnsa Bcex xe A

bunapHoe oTHoleHre R Ha MHOXECTBE A HA3HIBACTCH CLUMMEMPLUY-
HbIM, €CITH
{x,1)e R=(y, x)e R,
W aHmMUCUMMeMPUYHbIM, €CITH
x, we Ru{p, x)e R=x=y.

bu HapHOE€ OTHOLUEHHWE R Ha MHOXecTBe A Ha3blBaeTCs mpanIumue-
Hbim, CCIH

(x, e Ru{y, z2)e R=(x,2)e R
PeduiekcuBHOE, TPAH3MTHBHOE M CHMMETPHYHOE OTHOLLIEHHE HA MHO-

#ecrse A HaswBaeTcH keuaarenmuocmuio va A, Kiaccom sxeugaienmmuo-
cmu (CMedCHBM KAGCCOM) 2EMEHTA X 10 IKBUBANEHTHOCTH R Ha3biBa-

CTCH MHOXKCCTBO
[X|g=x/R={y|{x,y)e R}.

MHOXKECTBO KIACCOB SKBUBANEHTHOCTH 3/IEMEHTOB MHOXecTBa A 1o
IKBHBUIEHTHOCTH R HaswisaeTes ghaxmopmuoxcecmeom A no R u 0bo-
sHavaercs uepes A/ R.

Bunaproe oTHomeHne Ha MHOXeCTRE A HasbiBaeTcs npednopsadicom
Ha A, ecam oHo pedhnekcusio u tpananTueno. Pednekcuenoe, Tpanin-
THBHOE M AHTUCHMMETPHHYHOE OTHOILIEHHE HA MHOXeCTBe A Ha3blBaeTCH
wacmuuHbi;m noprokosm na A. Hactuunbil nopsaok yacro oboaHavaercs
cumposom <. Topsnok < HaswiBaeTcs deolicmeennsiv K < W 0603HaYa-
eTCH CUMBONOM 2. ByneM nucath X < y, eI X<y U X # y. HacTHyHbii
MOPSAIOK € HA MHOMKECTBE A HA3LIBACTCH AWHEUHBIM, CCH NI0DbIe NBa
MeMEHTa U3 A CPABHUMBI MO <, T.€. X<V WIH ¥ S X JU1A ToDLIX X, Ve A,
MHoxecTBo A ¢ 3aNaHHBIM Ha HEM YACTHUHBIM (IMHEHHBIM) NOPAAKOM
< HasbiBaeTcs yacmuyno (auneiino) ynopsdowennsim. Noamuoxectso B
MHOXECTBA A, YaCTUYHO YIOPSI0YEHHOIO OTHOLEHHUEM <, HA3BIBASTCS
uensio 8 A, eciv OHO JIMHEITHO YNOPSI0YeHO oTHOMEeHneM < (1 B~

DAEMEHT @ 4YaCTHYHO YIOPSA04eHHOTO MHOXecTBa A Ha3biBaeTcs
MAKCUMAABHBIM (MUHUMAABHBIM), €CITA U3 TOTO, 4To @ < x (X < a), caeny-
eT @ = X. DIeMeHT a U3 A Ha3bIBAeTCHA HauGobIUM (HAUMEHbLUIUM), eCTTH
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x<a(a<x) s seex x € A Bepxnet (nudched) zpansio nodmuoncecmsa B
YACTHYHO YIIOPSAI0UEHHOTO MHOXECTBA A HasblBaeTcs J11000i1 3neMeHT a
n3 A Takoii, uto b < a (a < b) nmna moboro b e B. Tounoir aepxueii (Huxc-
wetl) epansio nodmnoxcecmea B c A HalbiBaeTCsl HAUMEHbLIAS BEPXHSAS
(HanGonblas HUKHS) rpaHb JUis B. TouHas BepXHss M TOUHASA HHK-
Hsisl TpaHu MHOXecTBa B < A obo3aHavaloTes vyepes sup B u inf B, coot-
BETCTBEHHO,

JInHei B NOPAAOK < HA MHOXKECTBE A HA30BEM NOIHLIM, ECIN KaX-
JIOE HEMYCTOE TIOAMHOXKECTBO MHOXECTBa 4 HMeeT HAaWMEHBIITHH JIEMEHT.
B 3TOM Cllyuae MHOXKECTBO A HA3LIBAETCH BHOIHE YROPAOOHEHHBIM.

IMycth A M B — 4acTHYHO YNOPSUIOYEHHBIE MHOXECTBa U f— (yHK-
uuMs U3 A B B. f HA3LIBAETCH MOHOMOHHBIM OMOOPANCEHUEM, SCIH H3
X £ x; cnenyet f(x) < f(x;) wns n00BIX 31EMEHTOB X, X» € A. Ecam f
€CTh B3aMMHO OHO3HaYHOE cooTBeTCTBME Mexay A u B, fu f' —
MOHOTOHHBIE 0TODpaKEeHUS, TO [ HA3LIBACTCH UOMOPPUIMOM HACTNUYHO
ynopadovennsix muoxcecms A u B, a muoxectsa A n B nadwBalotcs
UIOMOPPHHBIMU.

HacTtnyHo yriopsiaoueHHOe MHOKeECTBO M Ha3LIBACTCS pelemkol Win
CcHpYKMypoli, eciu s N00bIX 1BYX 31eMEHTOB X, ¥ € M cyuiecTByioT
TOUHAS HHKHSSA IpaHb X[ ¥ U TOuHas BepxHus rpadb x U y. Byaem obo-
sHaqats (.. ((x; Nx) Nx3)N... Nxg) vepes x; NxNxN..Nx; |
(. Ux) Ux) U ... Uxy) wepes x, Ux, Uxs U ... U x,. HaubBonbiumii
WIEMEHT pellieTKH (ecim oH cyuecrsyer) obosnavaercs yepes |, a van-
MeHBLILIMH — vepes 0.

Pewerka M vassisaetcs ducmpudymuenoin, ecnmn s modsix x, v, ze M
BBITOHEHBI TOKIECTBA

xUpNz=(xN2UExN2),
xNyUz=xUz2)NKU2).

Jductpubyruanan pewerka M HassiBaetcs Gyiesoll areefpoll, ecim
s oboro aneMeHTa xe€ M cywecTsyeT donoauenue, T.e. INEMEHT
(=X), YIOBACTBOPAIOLLHI yCNOBUAM: /L1 Jtoboro anemenTa ye M

[xUE)]Ny=y, [xN(=)]Uy=y.

CeMeHCTBO NOAMHOMKECTB 5 1aHHOTO MHOXKECTBa A Ha3bLIBACTCA Al-
2e0poit nodmnoxcecms, ecin S 3aMKHYTO OTHOCHTEIbHO TeOPeTHKO-MHO-
AKECTBEHHBIX ONepalmii OObeIMHEHNS, NEPECEUEHHUS M JIONONHEHHH, T.€.

X, YeS=(XUY)eS ANr)es (-X)es

Duasmpom na Gyaeaoli areedpe M Ha3BIBACTCHA HEMYCTOE MOAMHOXKE-
cTtBo Do M, yioeneTBOPAIOLIEE VCIOBHSM:

() x,ye D= (xNy)e D,

(DHxe D xsy=ye D,
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(Hxe D= (-x)e D.

@unsrp D na Oynepoii anrebpe M HasbiBaeTCH Vabmpaghuismpom,
€CJIH OH YI0BIETBOPHET YCIOBHIO

(4) xe Dunu (=x) e D ans moboro xe M.

@®unsrp D Ha Oynesoit anredpe M HaswsiBaeTCA NPOCHIbIM, €CIH OH
YIOBRIETBOPAECT YCAOBHIO: 18 M00LIX X, ye M

S (xUy)e D =xe Dumuye D.

@unetp D Ha Gynepoii anredpe M HasbIBaeTCH MAKCUMAABHBIM, €CIH
OH HE CONEPKUTCH HH B KAKOM ApYroM ¢hunwtpe Ha M.

1. Hoka3aTsk, uto ecnu oTHoweHust R, u R, pediekcuBHbL, TO ped-
nexcuBHbl oTHOweHust R, U Rs. Ry N Rs. RY'. R, - R-.

2. Joka3atb, 4TO ¢cau oTHOwWeHUA R, U R, uppednekcnsHb, TO
uppediekcuBHbl otHoweHust R, U Ry, R, N R,, R;'. TMokasare, uto
npouspeneHue R, - R; nppeduieKCHBHBLIX OTHOLIEHWH MOXeT He ObITh
uppedaeKCBHBIM,

3. lokasatk, uto ecnu oTHOWEeHN R, 1 R; CHMMETPUYHBI, TO CHM-
MeTpuuHbl oTHoleHus R, U Ry, Ry N Ry, Ry, R, - R5'.

4. Tokasatb, uto npoussenenue R, - R, CHMMETPHUHBIX OTHOIEHMT
Ry n R, cuMMeTpU4HO TOrAA M TOJBKO Toraa, korna R, - Ry = R, - R;.

5. lokazatn, uro:

(a) ecam oTHOWwEHUSA Ry 1 Ry aHTHCUMMETPHUHBL, TO AHTHCHMMET-
puunbl Takxke R N Ry n R

(6) obveannenne Ry U Ry antHcHMMeTpHUHBIX OTHOWEHMIH Ry n R,
Ha A AHTMCHMMETPHYHO TOF/Ia U TOABLKO Toraa, Koraa R, - Ry' < iy

6. ITocrponts GUHapHOE OTHOLIEHHE:

(a) pediekcHBHOE, CUMMETPHYHOE, HE TPAHIUTHBHOE;

(6) pedhrekcuBHOE, AHTUCHMMETPHYHOE, HE TPAHIUTUBHOE;
(8) peduieKCHBHOE, TPAH3MTUBHOE, HE CHMMETPUYHOE,

(r) aHTHCHMMETPHUHOE, TPAH3UTUBHOE, He peduieKCHBHOE.

7. (a) IMocTpouTs ODHHAPHOE OTHOLIEHHE, CHMMETPHYHOE, TPAH3H-
TUBHOE, HO He peduieKCuBHOE.

(6) JlokazaTh, uto eciiv R ecTh TPAHIUTHBHOE M CUMMETPHUHOE OTHO-
weHue Ha MHoxecTBe A M 8zl pr= A, To R eCTb 3KBMBATEHTHOCTE Ha A.

8. Nokasarb, 4o M000¢ OTHOWEHHE R, CHMMETPHYHOE M AHTHCHM-
METPHYHOE OJHOBPEMEHHO, ABNALTCH TPAH3MTHBHLIM.

9. loka3aTb, UTO OTHOIIEHHE R Ha MHOXeCTBe A sABageTcs onHOBpe-
MEHHO 3KBHBLICHTHOCTBI) M YACTHUYHBIM MOPSAKOM B TOM H TO/ILKO
TOM cayuae, Korna R=1i,.
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10. Ha mHoxecTBax . I u. 1" %, I onpeaenum R, Q, S caeayiounm
odpazoMm:

(a) {a, by e R, = (a— b) nenurcsa Ha m (m > 0);

(6) {{a, by.{c, dye OQ=a+d=>b+c;

(B) ({a, b).{c, d)e S =

= |(a-d=b-c)unbz0und=0)nwm(a=c, b=0,d=0)].

Jokazars, uto R, Ou SARNS10TCH OTHOLIEHHSAMH 3KBHBAIEHTHOCTH.

11. IycTs A — MHOXECTBO BCEX NPSMbIX HA IIocKocTH. HBnsores nun
IKBUBAJICHTHOCTAMH CJCAYIOUINE OTHOLLEHHS:

(a) napaniielbHOCTE MPSAMBIX;

(0) nepneHANKYASPHOCTb NPAMBIX?

12. Ha muoxecTBe ¥ neiicTBUTENbHBIX YHCES ONMPENETNM OTHOLIE-
Hue Rcnenyioinm obpasom:

oRp < (o — f) — pauHOHANBHOE YHCIO.

Jokasath, 4yTo R ecTb 5KBUBAJIEHTHOCTD.

13. Joka3satb, 4To ¢can R — 3KBHBATEHTHOCTD, TO:

(a) x e [x]g

(6) (x, y) e R [x]g=Vls

14. [lokazats, uto eciu R ecTb IKBMBAIEHTHOCT, TO R’ ecTh Takke
IKBHBANEHTHOCTD.

15. IMycts R = A°. Jlokasate, uto

R ectb axBuBanenTHocTh < (R R Ui, = R.

16. lokasats, uto ecan Ry u Ry — 5KBUBANICHTHOCTH Ha A, TO:

(ﬂ) .R| 3 R]=A2 = R'| :AE:

(A R - R=A>& R, Ri=A"

17. loka3zats, 4TO CyLIECTBYET B3AHMHO OAHO3ZHAYHOE COOTBETCTBHE
MEXK/Y KJIACcCOM BCexX pa3bueHnii MHOXKeCcTBa A Ha HenepeceKalunecs
HEMyCThble MOAMHOXKECTBA U CeMENHCTBOM BCEX OTHOLUEHHIT IKBUBANCHT-
Hocti Ha A. (CemeitcTso (A}, HasbiBaeTcs pastuenuem A,ecnn | A, = A

el
¥ MHOXKeECTBa A, ONapHO HE NepeceKaloTcs. )

18. lokaszatk, 410 R TOra ¥ TONBLKO TOrIA SABAAETCS OTHOLIEHHEM
KBHBAIEHTHOCTH Ha MHOXeCTBe A, KOraa cyuecTsyeT cHcTeMa ./ no-
MapHO HerepecekalolIMXCH MHOXeCTB Takas, uTo

R=U CxC n U Cc=A4.
Ced Ced"
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19. Iycre f: A — B — npousponbHas GyHkums. [Monoxnm

Q= {{x, » | f(x) = f().

Jokasats, uto Q sSiBISETCS IKBUBANEHTHOCTBIO Ha A U Ui oTobpa-
JKeHUS fCYILECTBYET pasinoxeHne

f=¢"h,

rne € — ecmecmeentoe omoopaxcenue A Ha A/Q = {[x]o | x € A}, T.e.
e(x) = [x]p. /i — B3aUMHO OIHO3HAYHOE COOTBETCTBHE Mexay A/Q u
J(A).

20. lokazathk, 4TO NepecevyeHne 10001l CUCTEMbl SKBHBAIEHTHOCTEI
Ha MHOXKecTBe A ecTb KBHBATEHTHOCTE Ha A.

21. Jokasatsb, 4yto o0peanHerne R, U R, sxsuBanentHocteit Ry u R,
SIBISIETCSl IKBHBAIEHTHOCTBIO TOTAA M TOLKO Toraa, korna Ry U R; =
= R| ) RQ.

22. lokaszaTtb, 4yT0 npoussencHue R, - R, ABYX 3KBHBATEHTHOCTEH R,
M R, Torna M TONLKO TOrAa sBASETCA 3KBUBAJIEHTHOCTBIO, KOIZa
.R| > R]z.Rz' R|.

23. lokasats, yto eciin Ry u Ry — sxksusanientHoci u Ry - Ry= Ry - Ry,
TO0 Ry + Ry = R+ Ry, rne R+ R, — HanMmeHbllIee OTHOLIEHUE IKBHBA-
JeHTHOCTH, BIodatouiee R U R,

24, [loka3are, 4TO L1 BCAKOTO ceMeiicTBa IKkBuBaeHTHOCTEl { R},
cylecTyer sKkBUBaIeHTHOCTL Q Takas, yro U R, € Q u st Besikoro
iel

oTHOWEeHHA aKBuBaneHTHOCTH R, ecim U R, c R, 10 Q< R
ief

25, lokasark, 4uto

n g
i
Pni1 = ECHPE (p{l = ”
i=0
rae g, — 4Hcno IKBUBAIEHTHOCTEI HA MHOXKECTBE U3 /1 IJIEMEHTOB.

26. lokaszaTs, 4TO MHOMXKECTBO BCEX NOAMHOXECTB JAHHOTO MHOXe-
CTHa 4aCTHYHO YNOPAILOYEHHO OTHOLUEHHEM BEIOYEHHA .

27. Mycrb € v < Ha MHoxecTBe . 1'= {0, 1, 2, ...} onpenensorcs
o6pMHbIM 06pasoM. Jokasath, yTo < < £ <; S - <=<;g-2=.1"

28. okasaTh, YTO {4 €CTh HACTHYHBIH NOPANOK Ha A.

29. Mlvctb a< b < a, be .A'n a nenvt b, Cunraem, yro 0 genut 0.
JlokazaTh, 4T0 € — YaCTUYHBIA NOPALOK Ha . |
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30. (a) doxazars, 4To BCAKOE YACTHUHO YIIOPSALOUEHHOE MHOXECTBO
COJIEPXKHUT He DoJiee 0HOTO HaNDOABLILETO (HAMMEHBILETND) 3AEMEHTA.

(6) Jokazarb, 4yro HaMGONLLWIKMI (HAWMEHBILUHITL) NEMEHT YaCTHY -
HO YTIOPAI0YEHHOTO MHOXECTBA ABIACTCH eIMHCTBEHHBIM MaKCHMATb-
HBIM (MMHUMATLHBIM) JIEMEHTOM.

(B) TMocTpouTh NpUMEpP YaCTHYHO YINOPHI0YEHHOIO MHOXECTBA,
MMEIOLIETO TOYHO OIWH MHHUMAILHBIH 37IEMEHT, HO HE HMMEIOLIEro
HAMMEHBILETO IEMEHTA.

31. Tokasath, 410 ecaM R — yacTuuHbIil nopanok, 1o R™'— yactuy-
HBLI OpAI0K.

32. lNoka3zatk, yTo ecau { R}, ; — cHCTEMA YACTHYHLIX MOPAIKOB Ha
mHoxecTse A, To | R, — yacTHYHBIA NOPALOK HA MHOXKECTBE A.

il
33. lokazaTh, uT0 oTHOLIEHHEe R Ha MHOXeCTBe A ecTh Npeinopsiok
TOrNA U TONBKO Torna, korga R=(R- R)Ui,

3. Ilycts R — oTHOLIeHHe npeanopsiaka Ha A. Tlonoxum
a~be{a, bye Rulb, aye R

Jokasarhb, uTo:

(a) ~ €CThb OTHOLUEHHE IKBUBAIEHTHOCTH Ha A,

(6) ecnm a~ay, b~ by, (a, bye R, 10 (a,, b))e R

(B) R, ecTh OTHOLLEHME YACTHYHOIO NopsaKa Ha A/~ rae

(lal. [B]) € Ry < (a. b) € R.

35. Hdokasars, uto ecan R — vacTHuHblil (IHHEHHBIA, MOMHBIH)
y ) . . "

nopsiaok Ha Xu Ac X, To R N A ectb yacTHuHbIi (AMHEIHBIL, noa-
HbII) nopsaok Ha A.

36. Iycrb € — yacTHuHBLI nopsaok Ha A. Jlokaszars, uto < upped-
JEKCHBHO M TPAH3HTHBHO,

37. lokasaTb, 4TO eC/IH HEKOTOpOE OTHOWEHHe < Ha A uppeduiek-
CHBHO M TPAH3UTHUBHO, TO OTHOLIEHHE

XEyex<ywmx=y
€CTh HACTHUYHBIH NOPsAA0K HA A.

38. lNMokaszaTb, 4To ¢cin A N A, — YACTHYHO YIOPAAOYEHHBIE MHO-
#ectBa M f; A — A, — MoHOTOHHasA (PYHKILMA, OCVIICCTRIAIONIAN B3a-
MMHO OIHO3HAYHOE COOTBETCTBHE Mexay A u A;, To ' MoxeT He
ObITh MOHOTOHHOIA.

PaceMorpeTs cayuaii, Korga A — THHEHHO yNIOpA104eHHOE MHO-
JKECTBO.
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39. dokaszark, 4To J11060€ YaCTHYHO YNIOPSAOUYEHHOE MHOXECTBO A
M30MOP(HO HEKOTOPOIl CHCTEME MOJAMHOXECTB MHOXECTBA A, ynops-
NOYEHHOH BKITIOYEHHEM .

40. lNycts R, u R, — nuHeiinbie nopsaakn Ha MHoxkecTse A. Koraa
R, - R, — anHeiiHblit nopsaok?

41. (a) [loka3sarte, 4to J1060€ HENYCTOE KOHEYHOE YACTHYHO YIOpSsi-
JO4EHHOE MHOXKECTBO A COACPXKHUT MUHUMAIBHBIA N MaKCHMATBHBII
2IEMEHTDI.

(©) IycTh YacTHUHO YNIOPALOYeHHOE MHOXeCTBO A KoHeuHo. [loka-
3aTh, YTO 1851 10O0ro 3/ieMeHTa a € A CVIIECTBYIOT 3/IeMeHThl b U ¢ U3
A Ttakue, uto ¢ € b1 b eCTb MAKCHMAIbHBII 21eMEHT B A, ¢ < g U ¢ €CTh
MUHUMAIBHBI 31eMeHT B A.

42. TlocTpouTh AHHEHHBINA MOPAIOK HA MHOXKECTRE:
(a) A%
% ) ] -
B) AU U AU UA"U .
() /B KoMILIEKCHBIX Ynce.
43. Jokasars, 4To JOO0E KOHEYHOE MHOXKECTBO MOXKHO JIHHENHO
VHOPSUIOYH T,

44. [loka3atb, YTO BCAKHI 4aCTHYHBIH NOPAAOK R HA KOHEYHOM
MHOXKeCcTBE A MOXKET ObITh NMPOAOIKEH 10 AUHeiiHoro nopsiaka R Q
Ha MHOXKecTBe A (CM. Takke 3anauy 69 u3 § 5).

45. I1ycth A — HACTHUHO YNOPAAOMEHHOE MHOKECTBO, B KOTOPOM
KAX1as Lenb uMeeT He Bosee m 2J1eMEHTOB, a 11060e NOAMHOKECTBO
MONAPHO HECPABHUMBIX JIEMEHTOB COCTONT He Golee YeM U3 1 JIeMeH-
ToB. Mokasarb, uTo A umeeT He Gonee m * 1 INEMEHTOB.

46. IycTb <, eCTb 4aCTHHYHBIA NOPALOK HA MHOXKECTBE A, Sy — Hac-
THYHbIA NOPANOK Ha MHOXecTBe B. Hazosem npsambiym npoussedenuem
wacmuyHo ynopadouennsix muoxcecme A u B muoxecrso A X B¢ sanau-
HBIM Hd HEM OTHOLICHUEM <!

(ay, by)<(ay, by) & a) < a;,m by <4 b,

Jokasarb, 4T0 < eCTh YACTHYHBII NMOPsAIoK Ha A X B,

47. TlyeTb A — 4acTHYHO VIIOPSIOYEHHOE MHOXKECTBO, d, be An
a < b. HazoseM ceemenmom MHOXeCTBO |a, b] = {x | @ € x < b}. TNokasats
YTO MHOKECTBO BCEX CErMEHTOB MHOXKECTBa A, YACTUUHO YIIOPS/I0YEH-
HOE 110 BKJIIOYEHHIO, H30MOPQHO HEKOTOPOMY [TOAMHOXECTBY IIPAMOIo
Npou3seieHus A 1 IBOACTBEHHOIO K HEMY YaCcTUYHO YIOPSIOYEHHOTO
MHOXKECTBA.
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48. HazoBeM 4acTHYHO VIOPSI0MEHHOE MHOKECTBO A camodeolicmeen-
HbIM, €CJTM OHO M30MOP(HO IBOHCTBEHHOMY K HEMY YaCTHYHO ynops-
noYeHHOMY MHOxecTBy. [lokasarth, 4To:

(a) MMEIOTCH B TOYHOCTH JIBa HEM3OMOP(HBIX YACTHYHO YIOPAI0YEH-
HBIX IBYXHIEMEHTHBIX MHOXECTBA, KAXI0e H3 KOTOPLIX CAMOABOHCTBEHHO,

(D) UMeeTCH NATE MONAPHO HEHIOMOPMHLIX YACTHYHO VIIOPALOYEHHBIX
MHOXECTB, MMEIOLIHUX TPH FIEMEHTA, M TPH N3 HHUX CaMOIBOHCTBEHHbI.

49*, ByneM roBOpUTh, YTO YACTUYHO YIIOPAI0UYSHHOE MHOXECTBO A
VIOBNETBOPSALT:

(1) yeaosuio MukuMaibHocmu, ecii BCAKOE HEMYCTOE MOAMHOXKE-
cTBo M MHoxecTBa A obnanaer no KpaiiHeil Mepe OHUM MHHHUMAN b-
HBIM 2NIEMEHTOM;

(2) yeaoeuio odpwiea yosieaowux yeneli, eCaM BCAKas CTPOro yonisa-
I0Las Uenb B A KOHe4Ha:

(3) yeaosuio undykmuarocmi, ecnn ansa nwobdoro ceoiictea T BeINO-
HEHO CIeNyIONIee:

NnycTh 118 J106oro aneMedTa a € A U3 cnpaseUIMBOCTH cBoicTBa T
QU151 BCEX 2/1EMEHTOB, CTPOTO MEHBILIMX 4, BLITEKAET CpaBeIHBOCTh T
st @, Toraa csoictom T obn1analoT Bee ieMeHThl MHOXecTBa A.

Jokazars 3KBUBANEHTHOCTD BCEX ITHX YCIOBHIi.

50. dokazarh, 4TO YACTHYHO YIIOPAAOUEHHOE MHOXECTBO VIOBIETBO-
PHET YCNOBHIO MUHUMANBHOCTH TOMIA M TOALKO TOMIA, KOrla BCe ero
LEITH BIIOJIHE YIOPSAOUEHbI.

51*. Onucatb BCe TMHEIHO yNopsaoueHHbIE MHOXecTBa A, obnana-
IOIHE TAKHM CBOICTBOM, 4TO Aisi M00bX a < b CYIIECTBYET TONLKO
KOHEYHOE YMCIIO ¢ TAKHUX, YTo a < c < b,

52. Haiiti Bce MHoxecTBa M Takue, UTO CYLUECTBYET MOAHBIIA Nopsi-
10K R Takoii, uto R~ Takxe sBASCTCH NOAHBIM MOPSAKOM Ha M.

53. llycrbp: AX A= AnansBeex x, y,ze A

ﬂ){x._i’) :Wenx)t
o(x, 9(y, 2)) = 9lo(x, y), 2),
plx, x) = x.

Onpenenum x € y < plx, y) = x. Jlokasars, uro:

(4) € eCTh YACTHYHBIA NOPHJIOK Ha A,

(6) p(x, ¥) ecTh TOUHAS HUAKHAS IPaAHb OTHOCHTENLHO MOPSLIKa <.

54, llokazaTh, 4To J10D0e NoAMHOXKECTBO MHOXecTBa P(A), yacTnu-
HO YIIOPAAO4EHHOE MO BKJIIOYEHHIO, HMEET TOYHYIO BEPXHIOW rpaHb |
TOUHYIO HHKHIOK IPaHb.

55. [lokazats, uTo:
(a) nroboe NUHEIHHO YNOPSLOYEHHOE MHOKECTBO €CTh PeLLeTKA;
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(6) cemMelcTBO BCEX IKBUBANEHTHOCTEH HA MHOXECTBE A €CTh pe-
1LIETKA.

56. Jokasathb, 4T0 B pelueTke 11060i MaKCHMATBLHBIN 21eMEHT AB/IsA-
eTCs HanbONBILKMM, & 000 MUHUMAIBHBIN 21EMEHT ABISETCH HaH-
MEHBLIHM.

57. Noka3zatk, uTo B 100001 KOHEUHOI pelleTKe CVILEeCTBYIOT Hau-
QOBIIMH W HAWMEHBILIHMI /IEMEHTHI.

58. [1puBecTi NpUMephl PELLETOK:

(a) be3 HaMOONBLILETD INEMEHTA, HO C HAMMEHBIINM 3JIEMEHTOM;
(6) Ge3 HAHMEHBIIETO MEMEHTA, HO ¢ HANDOIBILIMM JIEMEHTOM;
(B) Bea HanbobLero ¥ 683 HAUMEHBLIETO IEMEHTOB.

59. Joka3aTk, 4TO B 11000i1 pelleTKe BLIMOIHEHBI TOXIECTBA:

() xUy=yUx, (L)xNy=yNx,
(LHxUU2)=xUpUz, (pxNpNz)=xNy Nz,
(L) (xNyUy =y, () xN(xUy) = y.

60. Tlycte Ha mHoXecTBe M 3ananbl aymectHbie dyHkmn U m [,
yiosieTBopsioline ToxaecTsam (/))—(/k) 3 npeasiayuieit 3anaum.

(a) Mokazatk, uto ansg nwbbix x, ye M x U y=y 10raa u 1o1bKo
Toraa, korna x( y=x.

(6) Onpenennm x < y ¢ x| y=x. Jokasars, uro M ectb pelieTka
OTHOCHTEJILHO £, TIPUYEM TOUHAS HMXKHAS M TOUHAS BEpPXHHAN IPaHM
IEMEHTOB X M ¥ COBNAAaloT ¢ Xy 1 X[ ¥ COOTBETCTBEHHO,

61. lokasars, uro Bo Beakoit Oyaesoil anredbpe M:

(2) cywecTByer HaMMeHbIMIA anemMeHT 0 M HanboNLLLMI 3neMeHT 1;

(6) 15t Besikoro @ £ M nonoaHeHne (-a) CAHHCTBEHHO,

Byb=—ae=aNb=0nalb=1;

(r) =(a N b)=(-a) U (-b):

(n) =(a U b)=(=a) N (=b);

@ashbes an(-b)=0.

62. [lokasatsb, uTo anredpa NOAMHOKECTE, VIIOPSAA0OUYEHHAA BKIIOYE-
HUEM, ecTh Oynesa anrebpa.

63. dokasarb, uro 1 € Du 0 ¢ D ans moboro puaesrpa D,

64. Ilycrs M — Gynesa anrebpa, A c M. [lokasats, uto eciu
a N...Na,#0 s moboro # >0 1 N0OBIX 2IEMEHTOB dy, ..., 4, € A.
TO MHOXECTBO

D={x|xe M, aN ..M a,<Xxns HEKOTOPHIX @y, ..., a, € A
ecTh (hunbTp Ha M.

65. Tlyers D— duabTp Ha bvnepoit anredbpe M u (x1UJ y) e D. [lokasats
yto cyutectsyeT dunbtp D) = D Takoii, yto x € D, wnun ye D,.
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66. lokazarb, 4To ans moboro ¢gwmabtpa D caeayiouime yCIoBHS
IKBHBAJICHTHBI;

(a) D ectb MakcUMaNbHBIA UabTP;

(6) D ectb npoctoii punbTp;

(8) D ecrb yasTpaduiasTp.

67*. Hokasars, uro n0b0il puiasTp Ha BGynesoii anrebpe M conep-
MUTCH B HEKOTOPOM MakKCHManbHOM duibTpe Ha M.

68. lokaszarn, uTo 1ig mobbIX 31eMeHTOB a, b Oyvnesoii anrebpu M,
€CJIM HEBEPHO, 4TO @ < b, TO cymecTByeT mpocToil dmasTp D Takoii,
yroae Dube D.

69. Ilycte M — 6Gynepa anrebpa, ./"— MHOXECTBO BCeX MPOCThIX
tbunwrpos Ha M. TMonoxum wisiae M

Ma)={D|aec De .P}.
JlokasaTtb, 4TO MHOXKECTBO
S={ha)|ac M}
ecTh anrebpa noJAMHOKECTB MHOXeCTBa ./,

70. dokasats, uto nwbdas Oyiesa anredpa miomopdHa HeKOTOPOI
anredbpe NMoAMHOXECTB OAXOAsLLEr0 MHOXecTBa (meopema Cmoyna).

71. Hokaszats, uto n0boil puabTp Ha KoHeuHoii Dyaesoii anrebpe
MMEET HAMMEHBILIMIT 2JIEMEHT.

72. okaszarts, uto mobas korevwnas Gynesa anrebpa niomopdna an-
rebpe Beex NoAMHOKECTB HEKOTOPOro MHOKECTBA.

§4. KAPOAMHANBHLIE YWCNA

MHO)ecTBO A HA3bIBACTCS IKEUSAICHMHBIM MHOXECTBY B (CHMBOJIK-
veckn A ~ B), ecan mexay A u B MOKHO YCTAHOBHTE BIAUMHO OJIHO-
HAYHOE COOTBETCTBHE.

Mowgnoemuio MHOXKECTBA A HAZBIBACTCH KJACC BCEX MHOXKECTB, K-

BHBA/IEHTHBLIX MHOXECTBY A, 1 0003HauaeTcs yeped A. DKBHBAICHTHbIE
MHOXECTBA HAZBIBAIOTCS TAKKE PAGHOMOUHBIMU.

Q603Ha4YHM uepe3 # MoULHOCTL MHOXecTBa . I, =1{0, 1, ..., n—1},
rae n €1 Kaxnoe MHoXecTBO A, 3KBUBATEHTHOE .« |, JU1A HEKOTOPO-
IO #, Ha3bLIBAETCA KOHEYHLIM, & N— HUCAOM IAeMEHMO8 MHoNcecmea A.
MHOXeCTBO, He ABNAIOIIEecH] KOHEYHBIM, HA3LIBAETCH HECKOHCYHBIM.

Kaxnoe MHOXeCTBO A, 3KBUBaneHTHOE MHOXecTBY . [={0, 1, 2, ...},
HA3LIBAETCH CHEMHbLIM H €I0 MOLLHOCTb 0D03HavaeTcs yepes K.

Kaxmnoe MHOXKeCTBO A, 3KBUBAICHTHOE MHOXECTBY AeiCTBUTE/b-
HBIX yMcen /), Ha3bIBAETCH KOHMUHYAIBHBM W €I0 MOLIHOCTb 0003Ha-
YACTCH YEPes C.
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MoHocTH MPOHU3BOJBHBIX MHOXKCCTE HA3bLIBAKOTCAH Nﬂpdﬂﬂﬂ:ibﬂbf.’dﬂ
HUCTAMU, KHD.EIHHHJ'I bHBIE HUCMA KOHEYHbBIX MHOXKECTB Ha3blBAKOTCH KO-
HewHbIM, U181 DECKOHEYHBIX MHOXECTB — DeCKOHEuHbIMIL, Kapuunanbw
HOE YHMCN0 C HA3BIBACTCSH MOWHOCI I KOHMUKHYVMA.

bynem ropoputk, 4T0 A < B, ecin A 3KBHBANEHTHO HEKOTOPOMY
NMOJAMHOXECTBY MHOXKecTRa B. Ecan A< B a An B He 3KBUBANICHTHBI,

TO CKaXEM, 4TO A < B.

1. lokazaThb, 4To:

(a) A~ A (pedaeKCHBHOCTS);

(6) ecnu A ~ B, To B~ A (CHMMETPUYHOCTB);
(B)ectu A~ Bu B~ C, 70 A~ C (TpPaH3UTUBHOCTh).

2. lokasatk, uTo;
(a) A ~ BﬁA B:
6) Ai=A2, Bl=Bw AL< B = A1 < Ba;

(B) ecau cyuecTsyeT GyHKms M3 A Ha B, To B < A.
3% Tlyerb As c Ay € Au A~ A,. lokazats, uto A ~ A,.

-

4. lokasats, yto ecim ASB n B<A, 10 A= B (meopema Kanmo-
pa— bepriumeiina).

5. Jlokasath, 4TO:

(a) BCIKOE MOAMHOXKECTBO KOHEUHOIO MHOXECTBA KOHEYHO;

(ﬁ'} O0BEAMHEHHUE KOHEHHOIO YMCIa KOHCYHBIX MHOXECTB KOHEYHO,

(H] NPAMOE MPOH3BEACHHE KOHEYHOIO YHCIa KOHEYHBIX MHOXECTB
KOHEUHO.

6. (a) [lokasarh, YTO KOHEUHOE MHOXKECTBO HE IKBHBAIEHTHO HHKA-
KOMY CBOEMY COOCTBEHHOMY MOJAMHOXKECTBY H HUKAKOMY CODCTBEHHO-
MY HAIMHOXECTBY.

[6] ﬂ{)l(ﬁ&'i"!'b. HYTO B KOHCYHBIX MHOKCCTBA JKBHBANCHTHRI TOMNIa A
TOJNLKO TOCA, KOLd OHKU COACPAAT OAHHAKOBOC YUCIO HICMCHTOB,

() [loka3aTh, 4TO KAPAMHANLHBIX YHCE] BECKOHEYHO MHOTO.

7. Jokaszark, 4TO H3 BCAKOI0 DECKOHEYHOI0 MHOKECTBA MOXKHO Bbl-
JEJTMTB CHETHOE NMOAMHOXKECTBO.

8. lokaszarh, 4T0 MHOXKECTBO TOILA W TOJILKO TOIA BECKOHEYHO, KOraa
OHO DKBHBAJIEHTHO HEKOTOPOMY CODCTBEHHOMY TNOIMHOKECTBY.

9. HGKaSBTh, YTO BCHKOE NONMHOAKECTBO CYETHOMD MHOXECTBA CUHET-
HO WJIH KOHEYHO.

10. (a) INycTb obnacTs onpeneneHus dyHkUMKU cueTHa. Jlokasare,
4yTo 00NACTh 3HAYEeHH I 2TOH DYHKLIMK KOHEYHA MM CHETHA.
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(6) Jlokasarh, 4TO HEMYCTOEC MHOXKECTBO A ABAACTCA CYCTHBIM HJIH
KOHEYHbIM TOra U TOMBKO TOrAa, KOrla OHO eCTh MHOXECTBO 3Have-
HHiT HeKOTOpOo#l (yHKuMKM 13 . 1B A.

11. JlokazaTk, 4TO €CJH U3 CHETHOTO MHOXKECTBA VIATHTbL KOHEYHOE
MOAMHOXECTBO, TO OCTaBlleeCcqd MHOXKECTBO OVIET CUEeTHBIM.

12. 1oka3arsb, 4To:
(a) ecnu A n B cyetnnl, To AJ B cueTHo;
(6) ecnM Bce A; KOHEYHBI, HEMYCTHI M TIOMapHo HE MepeceKaloTcs,

0o |J A cuerHo;
e

(B) ecim Bee A; CUETHBI, TO L‘,,Jf'. A cuerHo.

=

13. [lokazathk, uto:

(a) ecinn A DecKOHEUHO H B — KOHEUHOE HIIM CYETHOE MHOXKECTBO,
To AU B~ A,

(6) ecan A BeckoHeyHo M HecyeTHO, B KOHeYHO WM CYeTHO, TO
A\B - A

14. [okaszatb, uro ecau A, ..., A, (1 € 1) CYETHBI, TO CYETHO
MHOXeCTBO A; X ... X A,.

15. lokasars, uto:

(2) MHOXKECTBO HEALIX YACE] CHETHO,

(0) MHOKECTBO PALIMOHAILHBIX YHCE CHYETHO;

(B) MHOXECTBO pauMOHAIbHBIX YHUCe] cerMeHTa [a. b] cueTHo npw
a<b

() MHOXKECTBO nap (x, ¥). ¢ X 1 ¥y — palHOHAIbHbIE YHCIA, CYETHO.

16. ,ﬂomaarh, HTO MHOKECCTBO BCEX KOHCYHBIX MOCAEN0BATCIBHOC-
TEH. COCTABJACHHBIX M3 JIEMCHTOB HEKOTOPOND CHETHOND MHOXCCTBA,
€CTh CHETHOE MHOXKECTBO.

17. Hokazark, 4TO MHOKECTBO BCEX KOHEMHLIX MOAMHOXECTB CHeT-
HOI'O MHOXECTBA CUETHO.

18. Mokasars, 4TO MHOXKECTBO MHOTOWIEHOB OT OHOI NepeMeHHOi
C UEBIMH KOPDUIIHEHTAMH CHETHO.

19, Jloka3aTh CHUETHOCTL MHOXKECTBA anrebpandyeckKix Yuces, T.e. Yu-
cesl, SIBIAIONIMNCH KOPHAMM MHOTOMJIEHOB OT OJHOI nepeMeHHoMl ¢
uenbiMi Kos(puueHTaMu.

20. [lokazars, 4To 1000 MHOKECTBO [ONAPHO HENEPeceKaloMXCH OT-
KPbITBIX MHTEPBAJIOB HA JISHCTBUTENIBHOI NPAMOIi He DoJiee YeM CUeTHO.

21%, Jloka3aTb, 4T0 MOLIHOCTS M000T0 MHOXKECTBA MONapHO Henepe-
cekalommuxcs 6vke T Ha MIOCKOCTH He GoJiee YeM CHeTHaA.
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22. Noxa3satb, uto ecan A ¢ & u cymecrsver & > 0 Takoe, uTo L1
BCEX Pa3JMUHBIX 3IEMEHTOB X, y U3 A cnipaBe/inso | x — y|=48, 10 4
KOHEYHO WJIH CUETHO.

23. loka3zaTh, 4TO MHOXKECTBO TOYEK Pa3pbiBd MOHOTOHHOMH (yHK-
LIMK HA AEHCTBUTENBHOM OCH He BOJlee YeM CYETHO.

24. [lokaszaTh, 4T0:

(@) (0, 1) ~ 0, 1] ~ (0, 1] — [0, 1);

(6) la, b] ~ |c, d], rne a <b, e < d;

(8) [a, b] - Y.

25. Jloka3sarb, 4TO MHOXECTBA TOYEK KBAAPATa M OTPE3Ka IKBMBA-
JICHTHBI.

26. JokazaTh, YTO MHOXKECTBA TOMEK JBYX OKPYAXHOCTEI 3KBHBa-
JIEHTHBI.

27. dokasare, yro X"~ 9" (1 < n, m).

28. YCTaHOBHTD B3AMMHO OIHO3HAYHOE COOTBETCTBHE MEAILY TOUKA-
MK KBA1paTa H MJI0CKOCTH.

29*, lokasath, 4TO MHOXKECTBO TOuek cermenTa [0, 1] necyerno.
30. KakoBa MOIIHOCTH MHOKECTBA HPPALIHOHATBHBIX uncen?

31. Jlokazark cyLIECTBOBAHME TPAHCLEHAEHTHBIX (Heamebpanecknx)
ymncern.

32. llokasark, uTo 0ObeAMHEHUE KOHEUHOIO WK CYETHOrO YMcia
MHOAKCCTE MOIIHOCTH € UMECT MOLITHOCTE €.

33*, Jlokasarb, 4TO MHOXKECTBO BCEX CHETHBIX MOCACA0BATEILHOCTEN
HATYPaNbHbBIX HHCET HMECT MOLLHOCTD €.

34. lokaszats, uro:
{a) MHOXKECTBO BCEX CHETHBIX NOC/e0BATENLHOCTEN, COCTARIEHHBIX
u3 0w 1, uMeeT MOULHOCTD C;

(6) P(A)=c.
35, Jlokasatk, 4To;

(a) ecnin A; =c¢ ans Beex 1 S i< n, To A x..xA =c;

(6) ecnin A =e s Beex ie fu [ =Ro, 10 [[A4 =c.

I= ]
36. Kakopa MOLIHOCTE MHOKECTBA:
(a) BCeX CUETHRIX MOCNENOBATENLHOCTEH NeHCTBUTEILHBIX YHCEN:
(0) Bcex HenpepbIBHBIX (PYHKUHIL HA NeACTBHTENLHON NPAMOIA;
(B) BCeX MOHOTOHHBIX (HYHKLIMIT HA AeHCTBUTEILHON NpsMOi?
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37. lycTth A— CHETHOE MHOXKECTBO TOYEK HA NeHCTBHTEALHOM Mpsi-
MOH. MoxHo 11 BLIOpaTh @ Tak, 4TOOLI

jx+alxe AiNA=2?

38*. Jloka3ars, Y4TO MHOXKECTBO AeHCTBUTENbHBIX (DYHKIUIMIA, 3a1aH-
Hbix Ha cermenTe [0, 1], nmeeT MolHOCTS, BoNbLUIVIO €.

39. Noka3aTh, YTO MOLIHOCTE MHOXKECTBA BeeX VHKILIKIA, onpene-
JIEHHBIX HA cerMenTe [a, b] npu a < b u pa3peIBHBIX XOT Obl B ONHOH
ToOuKe, Ooble C.

40*, [lokazark, 4TO MHOXECTBO BCeX MOIMHOXecTB P(A) MHOXecTBa
A MMeeT MOIHOCTb, DONBIIVIO A.

41. IMyctb A — ceMeiicTBO MHOXECTB TAKOE, YTO UISl KAXI0TO MHO-
kecTBa 4 U3 A CVILECTBYET MHOXecCTBO B u3 A, He 3KBHBANEHTHOE
HUKAKOMY NMOJIMHOXKECTBY MHOKecTBA A. Jlokazate, 4To obbeanHeHHE
BCEX MHOXECTB M3 A He SKBUBANEHTHO HUKAKOMY NOIMHOXECTBY MHO-
KecTsa M3 A,

42, HoxasaTe, 4TO He CYIIECTBYET MHOXKECTBA, COACPKALICTO BCC
MHOMKECTBA.

43. byneM ropopuTh, YTO MOCAEA0BATENLHOCTb HATYPAIbHBIX YHCE
by, by, ... pacTeT OBICTPEE, YEM MOCAENOBATENbHOCTL @y, d7. .... ECIH

.
lim -2 = 0. lokasarb, uTo:

i =

(a) ANy Kaxaoil nmocaeaoBaTe/IbHOCTH HATYPAIbHBIX YHCE Cylue-
CTBYET 10CJIEA0BATEIbHOCT, PACTYLUAS DhICTpEe ee;

(6) ecnn MHOXeECTBO nocnegoparenbHocTeit A obnanaer ceoiicTBOM,
YTO JUTH KKI0# NOCASA0BATEILHOCTH @y, @, ... CYLIECTBYET NOCae108a-
TeJBHOCTL U3 A, pactyuias GbicTpee, YeM a;, dy, ... TO MHOXecTBo A
HECUETHO.

§ 5. OPOWHAINBHBLIE YACNA

[Myeth A n B — anHeiino ynopsaoueHHble MHOXecTBa. MHoxecTso A
Hasbipaercs nodobnmm B (cumBonuveckn A = B), ecan A u B wiomopd-
Hbl KaK YaCTHYHO YIIOPAL0UEHHbIE MHOKECTBA.

[Topsdkoesim munom TMHEITHO YNOPAIOYEHHOTO MHOXeCTBA A Ha3bI-
BAETCH KJIACC BCEX IMHEIHHO YNOPAAOHEHHBIX MHOXECTB, NMOA00OHBIX A,

1 obosnavactes yepes A . Mowrnocmsio nopadkoeoeo muna A HasbiBa-

ercsi A. bynem cuntats () nOpAAKOBBIM THNOM &,
O6o3HauuM vepe3s # NOPAIKOBLII THIT MHOXECTBA

OI;I= {{], 1| T | S 1}1
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rne0<1<..<n-1une.l ObozHaAYUM Yepes o, T, 1, A, TOPAAKO-
BLIE THITBI MHOMXKECTB HATYPAIbHBIX YHCEN, LeAbIX YHCEN, PaLlHOHAb-
HBIX YHCEN W AEHCTBUTEIbHBIX YHUCE COOTBETCTBEHHO C MX €CTECTBEH-
HBIM MOPSAIKOM.

Ecnu @ ecTh nopsakoBwlii THN MHOXecTBa A, To yepes a * oboana-
YHM NOPALKOBBIH THIT MHOKECTBA A C IBOHCTBEHHBIM MOPAIKOM.

HaSOBﬁM HAYAIbHBIM DMPEEJCQM., OmceKaemsim emenmom a € A ot
JHHEHHO YIOPAI0YeHHOTO MHOXKECTBAa A, MHOXeCTBO

A,={x|xe A, x<a}.

ITyers o 1 p — NOPALKOBLIE THIIBI THHEITHO VIIOPAIOYEHHLIX Helepe-
cekawlmxcs MHokecTe A 1 B ¢ nopankaMu <; M <z COOTBETCTBEHHO.
Cymmoit nopsadKoasix munoes ¢ W 3 HA3LIBAETCH NOPAAKOBbIH THI MHOXE-
crBa A B ¢ nopsaakom <, onpeieieHHbBIM CAeAVIOIHM 00pa3oM:

xsye(xe A ye Byum (x,ye Anx<,y) nam (x, ye Buxegy).

CyMma nopsaaKoBbIX TUIOB o U 3 ob6o3HauaeTcs uepes o+ fi.

[TycTh AaHO ceMeCTBO NMOMapHO HenepeceKarlHXCsa AMHEIHO yno-
PAIOYEHHBIX MHOKECTB A; C MOPSUIKOBBIMH TUTIAMH O, M MOPSLIKAMH <,
COOTBETCTBEHHO, rie /e [, a J nuHeilHO ynopsaioueHo OTHOLIEHHEM <.
Cymmolt nopadkoasix munog o, Ha3blBACTCA NOPALKOBBLIH THN MHOXe-

crea | A ¢ nopsankom <, onpeneseHHBIM CAeayioumnm obpasom:
fel

xsye (x,ye A, uxs;yuia vekotoporo i e )

Wi (xe A;, y € A st HEKOTOPBIX §) € 4 7).

CymMma MopsaKoBbIX TUITOB o 0603HAYMAETCS Yepes Zu, ;
el
[Mycth ¢t 1 f — NOPSAKOBBIE TUITHI IMHENHO YNOPAAOUEHHbBIX MHO-
Keete A u B ¢ nopsakaMu €4 M <y cOOTBETCTBEHHO. [Tpoussederiuem
HOPAOKOGLIX MUNOE 0. 1 B HA3LIBASTCS NMOPAAKOBLIN THI MHOXecTBA A X B
C NOPAHAKOM £, ONPEIETEHHBIM CASAVIOLIMM 00pazoM:

(X1, Y1) £ (6 Yo & (V) <p Vo) WM (V)= Y3 0 XS4 %),
[Tpou3sseneHne NOPSIKOBLIX THIOB o U B 0Bo3HauaeTcs yepes o - B.
Obo3Haunm vepes o Boipaxkerue (... (o o) * ... o) (1 pas).
[TopsaKoBsie THILL BIIOIHE YIOPSAA0YEHHBIX MHOXECTB HA3LIBAOTCH

opdunaibHeiMu WIK nopadrossimu yucramu. Ecim o u f — nopsaiakossie
4yucsa, To roBopar, 4To o < B, ecin moboe MHOXeCTBO A NoOpsAAKOBOro
THINA ¢ H30MOPGHO HEKOTOPOMY HAYAILHOMY OTpe3KY MHOXkecTsa B no-
psinkosoro THna B o < f o3nayaet, yro o < f wan o =f.
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[MTopsaakoBoe 4ncao o Ha3bIBaeTCs npedeavhvim, ecin oz 0
a=sup {B|P — nopsakosoe uncao u p < aj.

Bozaedenue 6 cmenens das nopsdkogbix wucel ONpeesieTcs cleiyio-
LLIUM 0Dpa3oM:

o’ =1,
o =0 a
o = sup {a° | & < B} w1st npeeIbHOTO NOPSLAKOBOro YMca B.

1. llokazath, Y4TO €C/IH JIMHEHHO VIOpAAOUeHHBIE MHOXKECTBA Nonod-
HBI, TO OHH M 9KBHBAIEHTHBI.

2. JokasaTh, 4TO J1000€ MHOXKECTBO A. 3KBMBAIEHTHOE JIMHEHHO
VIOPAI0UEHHOMY MHOXKeCTBY B, MOXHO 1HHeliHO yNnopsaa04YHThL Tak.,
410 A cTaHeT nonodHbviM B.

3. Mycrs A, B, C — nuHeiiHo ynopsioyeHHble MHoXecTsa. [lokasars,
uTO!

(a) A= A (pedpreKCHMBHOCTD),

(6) ecin A= B, 10 B= A (CHMMETPHYHOCTB);

(Byecim A= Bu B= C, 10 A= C (TPAaH3IUTHBHOCTB).

4. Tyctb A u B— nuneitno ynopsanouennsie MHoXecTsa. Jlokasars,
uroecin A= B, 10 A= B, HO 06paTHOE HEBEPHO.

5. lloka3aTtb, YTO MHOXKECTBO U3 /1 2IEMEHTOB MOXHO JIHHEHHO yno-
psaounTs 1! cnocobamu,

6. Jlokazath, 4TO BCE KOHEYHBIC TMHEHHO YIOPAAOYCHHBIE MHOXE-
CTBA OJIMHAKOBOH MOLLHOCTH NMOA00OHBL MeXy coDoit.

7. Hokasats, 4o /Uisi GECKOHEHHBIX MHOXKECTB YTBEPAICHHE MPE/ibl-
JyUIeH 3aiauM HEBEPHO.

8. [lokazath, uT0 JIMHEIHO yNOPsIOoueHHBIE MHOKECTBA N0A00HbI TOIA
W TOJNBKO TOIA, KON1a MEAJY HUMH CYIICCTBYCT B3AMMHO OJHO3IHAYHOC
COOTBETCTBUE, SABIAIONICECH MOHOTOHHBIM OTOBPAXKEHHEM.

9. lokasare, 40 15 1106010 JIMHEHHO YNOPAIOYEHHOTO MHOXKECTBA
Anmobux a, be A:

(a) ae A,

(6) ecnn @ — HaUMeHbIUWIH 31eMeHT A, T0 A, = @,

(B) A, — nuHeiiHO ynopsaIoYeHHOe MHOXKECTBO;

(r) ecam @ < b, 10 (Ap),= A,

10. Jokazars, 4TO MHOXECTBO BCEX OTPE3KOB JIMHEHHO yopsaio-
YEHHOTO MHOXKECTBA A, Yopsa104YeHHOEe OTHOIIEHHeM BKJIIOYeHH, Mo-
nodHo A.
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11. Jokasarb, 410 GECKOHEYHOE JIHHERHO YIOPIIOUEHHOE MHOXE-
CTBO A MMEET NMOPSAAKOBBIH THIT  TOrAa M TOJBKO TOTAA, KOIId OHO
VIOBJIETBOPHET CAEAVIOUIMM YCIOBHAM:

(a) B A MMeeTCH HAUMEHBLIHI 3MeMeHT ay,

(6) ans nwboro a e A cylecTByeT TOMHasd HUAKHASA paHb a’ B
MHoxecTBe {x|a <x, xe A} (¢’ HazpiBaeTCA HenocpedcmeenHo ciedyio-
gum 3a a);

(B) mns modoro nonMmHoxecTsa X MHoxecTsa A U3 Toro, uto @, € X
¥ X CONepKUT BMECTE C KAXIbIM CBOMM 3JIeMEHTOM HeMOCPEeACTBeHHO
CHeVIOLIMIA 32 HAM 3JIeMeHT, cleayeT, uto X = A.

12. Jokasare, uro GecKoHeuHOe JIHHEHHO YINOPSI0UYeHHOE MHOXe-
CTBO MMEET HOPHD.KOBI:II.‘:! THIT @ TOT1a H TONBKO TOra, KOrja BCe ero
HAYaNbHbBIE OTPE3KN KOHEYHBI,

13*, NokazaTb, 4T0 11000€ CHETHOE THHEHHO YIOPALI0YEHHOE MHO-
KecTBO A MMeeT NOPsUIKOBLIA THN 1) TOrAa M TOJLKO Toraa, Korga A
VIOBIETBOPSIET CNAEAVIOLIUM YCIOBHSIM:

(a) B A HeT HAUMEHbLLLIETO ¥ HAUDOJLILETD IEMEHTOB;

(D) st MOOBIX X, ¥ € A TAKKX, 4TO X < ¥, CYILECTBYET 2z € A TAKOil,
yTo X < 2 < y (TAKO#H NOPSIOK HAZBLIBACTCH HAONTHBIM).

14*. lokasarth, 4TO BCAKOE CHETHOE JIMHEH HO YIIOPSAA0YeHHOE MHO-

JKECTBO NoaodbHO HEKOTOPOMY MOAMHOXKECTBY MHOXKECTBA s pauno-
HTBHBIX THCET.

15*, Iycrb A — NIMHEIHO VITOPSLIOYEHHOE MHOXKECTBO, Colepxallee
He MeHee aBYX dtemenToB, B=AU A% U ... U A" U... Monoxum wisi

MOBBIX X|, woos Xps Vis vy V€ A (1 S 0, m)
(Xpy ey X)) SV o Y@ MEmux; =y, ..., X, =Y, WIH
(X} = Y1y s X = Vs X < Yy JUIA HEKOTOPBIX S 1M i S m).

Jlokasate, uro:

(a) < ecThb AMHEHHbI nOpsaLOK HA B,

(6) 1oboe CHETHOE TMHEHHO YNOPAAOYEHHOE MHOXECTBO NOA00HO
HEKOTOPOMY TTOJAMHOXKECTBY MHOMXeCTBA B.

16. [lokasaTthb, 4TO NOPSAKOBLIH THI 11000ro HHTEpBana (He cerMeH-
Ta) NeHCTBUTENBHBIX HMCET ECTh A.

17*. MNMogmHoxecTBo B nuHellHO yNoOpsaAoYEeHHOTO MHOXeCTBa A ¢
[OPSAKOM < HA3LIBACTCH naomubim 6 A, eclu g 1wobblX a;, a,€ A
cywecTeyer b e Brakoe, uto g, £ b<a, win a, € b < a,. llokasars, uto
ecli A ConepAnT CHETHOE MJIOTHOE B A NOAMHOXECTBO, TO A nonobHo
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HEKOTOPOMY MOAMHOMXKECTBY MHOXKECTBA ACHCTBHTENLHBIX YHCE Dc
E€CTECTBEHHLIM NOPAINKOM.

18. IMokazarsk, uto (¥ *= o A1 106Oro NOPAIKOBOrO THNA L.
19. Mokazate, yron *=n, N*=n,A*=4, 0*£ .

20. lokasarte, uto:

(a) st MoOBIX NOPAAKOBBIX THMOB ¢f M B CYILECTBYIOT M OAHO3HAY-
HO onpefefieHbl NOPSIAKOBEIE TUML o+ B u o - B;

(6) s moboro AMHENHO YNOPALOYeHHOro MHOXecTBa [ 1 oboro
ceMeHCTBA NOPALKOBLIX TUITOB {0}, ; CYILECTBYET M ONHO3HAYHO ONpe-
JIEIEH MOPANKOBBINA THII Za- "

iel

21. TpuBecTu NpUMep NOPHAKOBBIX THIOB ¢ H B TAKMX, 4TO

o+f £p+o.

22. Jloka3artk, 4To:

@o+P+y=(a+P)+v

@®a+l=0+0=0q;

(B)2+3= 5;

(N l+ow=w Ho w+ | # w;

(1) w*+ w=m;

(e) n+n=n;

(K) A+ 1+A=Ah,

(3) h+A#A

(1) 1+ A+ 1 ecTh nopaaAKOBLIA TUN cermenTa |a, b] npu a < b.

23. I1pusecTy npuMep NOPSAKOBBIX THIIOB ¢ M [ TAKHX, 4TO
oBf=p-o

24. lokazars, uro:

(@a - P P=(@-P)-¥v

o 0=0a=0;

Bo-1=1a=0

(r)2:2=4;

() n'=m;

() nz2wm-m+1).

7
25. TToCTPOMTH MHOKECTBA NOPAAKOBBIX THIOB @, o', ®', ...
26. (a) HokasaTb, 4To ANA JI0OBIX MOPALKOBLIX THMOB o, B 1 ¥

o B+y=0-f+oa-vy.
(6) INpuBecTn npumep NOPAIKOBLIX TUNOB o, B M Y TAKHX, 4TO

(c+B)-yzo-y+B- 7.



40 HYACTDb I. TEOPHUA MHOXKECTB

27. Myers J U /— nuHeliHo ynopsanoveHHble MHOXeCTBa, | B —
ceMeiCTBO MONapHO HEeNnepeceKalolMxcs MNOAMHOXECTE MHOXeCTBa

J takoe, uro H B, = J. Jlokasare, uto ecin J = ZE , TO 1115t moboro
[

iel

ceMeiicTBa MOPSIIKOBBIX Yucen {0}, , uMeeM ZJ o = z;[ % [ ]
Jje iel\| jeB,

28. lokasaTb, uto - p = Z o, rie oy=o s Bcex be Bu B =p.
be B
29, llokaszaTsb, 4TO:

(a) (o +P)* =P *+a*;

(6) (o - B)* =™ - f*;

.
(B) [Zﬂ;] = Z ﬂ;. roe | — nuHeiiHO ynopsiaoyeHHOe MHOXe-
iel fe ."

cTBO, a /' ecTh MHOXeCTBO / ¢ IBOICTBEHHBIM MOPSIKOM.

30. Jokazarsb, uTo:

(a) BCSIKOE KOHEYHOE JIMHEHHO YIIopsaaoueHHOe MHOXKECTBO BIIOJIHE
VIOPSUIOUEHO;

(6) muoxectso A, rne 0 < 1 <

(B) MHOXecTBO A, e 0 < 2 <
VIIOPSLIOUEHO;

(r) muoxectso .1, rae ... < 3 <2 <1 <, He ABIAETCA BHOJHE
VIOPSIOMEHHBIM.

31, Aansiores 11 BIOJAHE YIOPAAOMEHHBIMU CICAYIOIINE MHOXECTBA;
(a) MHO)KECTBO:'}" HEBIX YMCEN C UX €CTECTBCHHbIM NMOPHAKOM;

(6) MHOXKECTBO ¥ pALIMOHAIBHBIX YHCE] € ODBIYHBIM NMOPHAKOM <;
(8) MHOXKeCTBO Y NeiiCTBUTE/ILHBIX YHCEN ¢ ODBIMHLIM NOPSIKOM <;

2 < ..., BIOJHE YNOPHIOYEHO;
4<..<1<3<5<..., snonHe

|
(r) MHOXECTBO YHCeN BHIA 1- ; o FA€ H— NMOJOXHTENBHOE LEN0E

HHC0, ¢ OOBIMHBIM NOpsAKOM < ?

32. lokasatn, uro:
(a) BCSAKOE HENMYCTOE BIIOJIHE YIOPAIOYCHHOE MHOXKECTBO MMCCT Han-
MEHbLIWH 3JIeMEHT;

(0) Kaxnoe NOJAMHOXKECTBO BMNOJAHE YNOPAI0YEHHOTO MHOXECTBA
BIOJIHE YIIOPSIOUEHO,

33. Nokasatk, 4uto ecin A ~ B u A Bnoaxe ynopsaaoueHo, 10 B MOXKHO
BITOJIHE YIIOPSLIOUYNTE TAK, 4T00OB Ob110 A = B.

34. lokazatk, 4To eciiu A — BNOAHE YIOPSAI0YEHHOE MHOXKECTBO, TO
V KaXIOTo 3/eMeHTa MHOXecTBa A, Kpome Hanbo/bLIero, HMeeTcs He-
MOCPeACTBEHHO CAEAYIOUIHIT 32 HAM 37eMeHT (cM. 3anauy 11).
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35. MoxHOo 1 BO BINOJHE YNOPAL0YEHHOM MHOXECTBE BBLUICIHTD
OeCcKOHEYHYIO YOLIBAIOLLYIO LIEMNb WIEMEHTOB X; >X; > X3 > ... 7

36. Joka3arhb, YTO JIHHEIHO YIIOPSI0YEHHOE MHOXECTBO BIOJIHE VIO~
PAIOYEHO TOTAA M TOJBKO TOIIA, KOIAa OHO HE CONEPXHUT NOAMHOXKE-
CTBa THNA o,

37. Ilycts A — BnoHe ynopsaouyeHHoe MHOXecTBO. Jlokaszatk, 4To
He CYLLECTBYeT TAKOI0 MOHOTOHHOIO B3aMMHO OIHO3HAYHOIO COOTBET-
cTBHA f1 A = A, uToObl /L1 HEKOTOPOIO 3seMeHTa a € A Gbino fla) < a.

38. Mokasark, YTO BNOJHE YIOPALOYEHHOE MHOXKECTBO HE MOXET
ObITH MOAOOHBIM CEBOEMY OTPE3KY WM YaCTH CBOEro OTpe3Ka.

39. Joka3atk, uTO ABA PAITHUYHBLIX OTPE3Ka BMOJIHE VIOPAIOUSHHOIO
MHOXKECTBA HE MOI'YT ObITh TON00HBIMH.

40. [Tokasars, 4TO CyLIECTBYeT He BoJlee OHOTO H3oMOPHH3IMA IBYX
BIOJIHE YIIOPS0YEHHBIX MHOKECTB.

41*. JlokasaTb, 4TO M3 ABYX BIOIHE YIOPAAOYECHHBIX MHOKECTB OIHO
NoA0OHO APYTOMY HJIH €0 OTPE3KY.

42. lokazaTk, 4TO JHHEIHO YNnopAao4eHHOE MHOXKECTBO KOHEYHO
Tora M TOJIBKO TOraa, Koria OHO BIIOJHE YITIOPALOYEHO OTHOCHTEILHO
3a[1aHHOI0 M OTHOCHTE/ILHO 1BOHCTBEHHOI'O MOPSLIKOB.

43. lNycTh A — BRONHE YHOPSUIOYEHHOE MHOXECTBO, B o A u juisi Jio-
0oro anemenTa x € A MHOXeCTBO B yorieTBopsier yenosnio: ecin A, < B,
toxe B Jlokasats, uto B= A (npunuun mpanciunumunois undyxuuu).

44. Iycrs o, B — npou3BoibHbie nopaakossie yncaa. Jokasarte, urto:

(@)oo <P unu P < oumm o=

(D) U3 YKa3aHHBIX BbILLE YCAOBUIA BLINOIHSETCSH U1 O U B IMILB OAHO.

45. IMycre W, = {B| P < a}, rae o u p — nopsinkoseie uncaa. lNMoka-
3aTh, uto Wo = .

46. dokasath, 4TO BCAKOE MHOKCCTBO NOPAAKOBBIX HHCE BIOAHE
YIOPSUIOMEHO.,

47. NokazaTb, 4T0 A1 11000r0 MHOXECTBA MOPAAKOBLIX HHcen S

(a) cyuecTsyeT NOPAAKOBOE YHCO0, Bosbluee Beex yucesn u3 S

(6) cpean NOPSAKOBLIX YMCE], HE MPHHALIEKAUIMX MHOXKECTBY S,
CYINCCTRYCT HAMMCHBILLICC.

48. /lokazaTh, 4TO He CYLIECTBYET MHOXKECTBA, CONEPKallero Bce
MOPsLIKOBLIE YHCIA.

49. lokazaTs, 4To 0.+ | €CTb NOPANKOBOE YHCIIO, HEMOCPEACTBEHHO
clenyrollee 3a o (cM. 3anauay 11).

50. doka3zats, 4to Ui 1106010 NOPAAKOBOIO YHCAA Of MMEET MECTO
OJIHO M TOJBKO OIHO U3 YTBEPAKIACHHIL:
1) o=0;
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2) MHOXecTBO {P | P— nopsinkoBoe yncao n B < o} nMeeT Makcu-
MATBHBIH 2JEMEHT;
3) o — npenesLHOe NOPAIKOBOE HHCIO.

51*. lokazaTe, uTo Ji060¢ NOPSAAKOROE YMCAO NMPEJICTABHMO B BUAE
o+ 1, TIE O eCTh NPEe]bHOE NOPAAKOBOE Yucno win (), n— HaTypanb-
HOE YHCII0.

52. lokaszathb, 4TO:

(a) cyMMa IBVX MOPANKOBBIX YHCET €CTh MOPAAKOBOE YHCIO;

(D) npoM3BeeHHE ABYX MOPSAIKOBLIX YHCE €CTh MOPSAIKOBOE YHCIO;

(B) ynopsinovyeHHas CYMMa MOPSIKOBLIX YHCET, T MHOXECTBO HH-
NIEKCOB BIOJHE YIOPALOYEHO, €CTh MOPAIKOBOE YHCIO.

53. lycts u {4}, ;muHeiiHo ynopsaaoueHst. Jlokazats, uro ecin 4, = @
n Z A, ecTb nopsuIKOBOE YKCiI0, TO /1 Bee A BIOJIHE YIOPSIOYEHbI.
e
54. JokaszaTb, uto:

(a) ecnu A M B pnosiHe yiopsiiodeHsl n Ac B, 10 A € B

Blosoa+y, osy+o

B ao<fey+a <y+p

(NousPp =2o+ysp+y

(W y+o=y+p=>a=;

(e)o+y<P+y = a <B.

55. [1pusectn npumMep NOPSAKOBBIX YHCes o, B U ¥ TAKHUX, YTO

OB n o+y=p+7.

56. Jdokasarb, uro:

(Qo<sf=oa y<h 7

G)oe<p=y o<y B eany=zl;

By a<y B=>a<p;

Dy o=y f=>0a=P, ecan y=0;

(Mo y<p-ry=ac<p

57. MNyctb B < o TTopsaakoBoe YHCIO Y HA3BIBACTCH pa3HOCMbIO O U [} 1
obo3navaertcs veped - f, ecnn =P+ 7.

JokasaTh, uro;

(a) oo — P cylecTByeT M €1MHCTBEHHO;

B)ysp<a=p-y<a-y

B)y=Ppso =u-P=su-v

MBsa=y (e-P=y a-y-p

58. lokazath, 4To:

(a) ecnut o + B, =0+ Py 1 By < By, TO 0y < 0ty;

(0)* ecnu v < ¢f}, TO CYULIECTBYIOT M €IMHCTBEHHBI TAKHE & U €, UTO
d<a, e<Puy=a-e+d;
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(B) ecnn P > 0, 1o ang n0GOro o CyWECTBYIOT U eAHHCTBEHHbI
Takue Yu 8, uTo 6 <P u a=p - y+ & (meopema o deaenuu ¢ ocmanmxom).

59. lokaszarb, uTo IS JIODBIX NMOPAAKOBBIX YHCEN O W o), eC/iH
oy # 0 oy # 0, TO CYLIECTBYIOT HATYPAJIbHOE YHCIO N H NMOPAIKOBbIC
HHCIA Cay weey Oy By, Bay ooy Py TAKHE, uTO O > 0 > . 20, > D Moy =
=oy " By + 0, O =0 " By + a3, ooy 0=ty - Byt oy, @, =a, " B,
(areopumm Esrauda).

60. Ilycrb croiicTBO P TAaKOBO, YTO L1 JII000r0 OPAHHANBHOIO YHC-
JIa ¢ U3 TOrO, YTO BCE OPAMHANLHBIE YHena B < o obnanarT cBOCTBOM
P, cnenyer, uto « obnanaet croiicTeoM P. Jloka3aTtk, 4TO BCe OPAHHAND-
Hble uncaa obaanaioTt ceoiicteoM P (npunuun mpavcgunumuoin undyx-
Y 018 opouHAaIbHBIX HLcen).

61. Tokasats, 4to /s 106X NOPAAKOBBIX YHMCe o i [ cyllecTByeT
1 eANHCTBEHHO o,

62. [MocTponTh MHOXKECTBO NOPSAIAKOBOIO THNA .

63*. lokazaTs, uTo:

(@ecma<Ppuy>l 109 <y

(6) ™= - o

(8) (&P)'=a""

64*, lokazats, uto:

(a)ecin w'=a+Buf=0,10pf=0w,

G)ecma>lupzl, oo 2a-p;

(B)ecnna > 1 M2 1, TO CYLWIECTBYIOT H OAHO3HAYHO ONpPEaeiCHbI
€, Y M 0 Takue, uTO

B=oty+8 u y<o,d <o

(Mecany> 1 nl<a<y, T0 CylECTBYIOT HATYPAILHOE YHC/IO /1 |
TAKHE NOC/e10BATeILHOCTH MOPSIKOBLIX unces [y, By, ..., B, 1 &y, s, ...,
visy Oy, UTO

a=y1 By +7Y2 Byt ..+ B,
328, 26,>...28, n0sP;<ymnai=1,2,..
65*. MHoXecTBO § Ha3bIBACTCH MPAHIUMUGHBIM, ECIIN OTHOLLEHHE

X<s¥V=(X=YmmiXe))

BnofHe ynopsiaouusaeT &, @ e S uecan ua X e Y, Ye & cnenyer
Xe &. okazarh, 4To 1A 1100010 nopAaKoBoro 4uceiaa o = 0 cyiecTeyer
M eIMHCTBEHHO TPAH3NTHBHOE MHOKECTBO, YIIOPSIOYEHHOE 110 THITY O.
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66%, Caenyioniee yTeepaIeHHE HAZLIBACTCA AKCHOMOI BLIDOpA.

(1) Axcuoma esibopa. IlycTs X, — HENycTroe MHOKECTBO L1d J060ro
a € A. Torna cymectsyet ¢hyukuus esitopa f- A — |J X, takasa, uro
fta) e X, mns moboro ae A. Ou

JoxasaTe, 4TO Kax/10e U3 CIeAVIOIIHX YTBEePKICHN I IKBUBATCHTHO
akcuome Beibopa.

(2) Jemma Hopra. HacTHuHO yNopsioyeHHOE MHOKECTBO, KaX/10€
M3 TMHEIHO YMOPAA0YEHHBIX MOJIMHOKECTB KOTOPOTO HMEET BEPXHIOID
rpaHb, COAEPAKHUT MAKCHMAIbHBIIA /1€ MEHT.

(3) Mpunuun maxcumaasocmu Kypamosckoeo—Xaycdopghpa. Kaxnas
Lielb YACTHYHO YIOPSAOUEHHOIO MHOMKECTBA CONEPKHUTCH B HEKOTOPOI
MAKCHMATBLHOI 1EMnH.

(4) Axcuoma Lepmeno. Lna noboro cemeiicTea § HenyeTuIX nomnap-
HO HEMEPECEKAOIIMXCH MHOXKECTB CYIIECTBYET Takoe MHOXecTBO C,
uro A C st kKaxnoro A € § coOCTOMT POBHO U3 OJHO TOUKHN.

(5) Teopema Llepmeno. Kaxaoe MHOKECTBO MOXHO BMOTHE VIOPS-
JOYHT.

(6) Jemma Teiixmwoarepa—Twoioku. Kaxnoe ceMeicTBO MHOXECTB,
uMelolliee KOHeUHbIH XapakTep, o0iaaeT MAKCUMAIbHBIM JIEMEHTOM.
(CeMelicTBO § MHOXKECTB NMCEET KOHENbill XapaKkmep, eciv OHO Y10B-
JeTBopseT yenoBuio: X e § ¢ Kaxi0e KOHeUHOe NMOAMHOXKECTBO MHO-
Keerpa X npunaniexnt §.)

67. Ilycrb A — 4acTHUHO YNOPSALOUEHHOE MHOKECTBO, B KOTOPOM
Kax1as erib MMeeT BepXHIo rpaib, n a € A. Jlokasars, 4To cylie-
CTBYET MAKCUMANLHBINA 2/1eMeHT m € A Takoil, uro m 2 a.

68. TTycTh A — MHOXECTBO MOAMHOKECTB MHOXeCTBa B Takoe, 4To
i kaxnoi ueny C (nopsagok no BKIOYMEHHIO) 00beAHHEHHE MHO-
Kects M3 C npuHamiekut A, Jlokazats, 4o Torna A UMeeT MaKCHMab-
HBIH 2J1EMEHT,

69*_ [loka3ars, 4TO JUIS BCAKOTO YACTHYHOTO nopsaaka R Ha MHOXe-

cree A cylecTByeT IMHeAHbI nopsinok L Ha MHOXecTBe A Tako#, 4To
Rc L.

§ 6. AENCTBUA HAQ KAPAWHANBHBLIMK YUCTTAMMK

KapanHaibHOR 4MCIO M HA3LIBACTCH CYMMON KAPOUHANLHBIX YICen I
1 My ¥ 0DO3HAYAETCH Yepes Ny + Ny €CIN KAKI0e MHOXKECTBO MOLUHOCTH
M SKBHBAICHTHO 00BENHHEHWIO IBYX HENEPECCKAIIMXCH MHOXKECTB
MOLLHOCTEI Wy M Ny, AHATOTHYHO, KAPAHHANLHOE YHCI0 M Ha3bIBaeTCs

CYMMOL KapouHaabibix ducean; (i € [) 1 oDo3HAYASTCA Yepes m = Zn,— i
el
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CCJTH KAXI0e MHOMXKECTBO MOLIIHOCTH M JKBHBANCHTHO -U; A,me A =n;
e
1 Bee A; MonapHo He nepecekalnTes.

KapnuHanbHoe YHCIO M HA3bIBACTCH Hpou3GedeHlieM KapOuHAIbHBIX
yicea My U My M 0DO3HA4AaeTCs Yepes3 my - Ny, €CN KaXI0e MHOKECTBO
MOLIHOCTH M 3KBUBATEHTHO A X B, rne A u B uMeioT MOIIHOCTH 0y, Ms.
AHANOrHYHO, KAPAUHAILHOE YKCI0 M HA3BIBAETCH HPoU3GedeHueM Kap-

dunaisibix wucea m; (i € 1) n obo3zHavyaeTcs yepes m = nn,. €CJIH
il

KaK10e MHOKECTBO MOLLHOCTH m 3KBHBAIeHTHO [ 4., rae Ai =n;
iel
KapauHaibHOE YHCI0 M HA3bIBACTCH CRIENeHbio KapOUHAAbHBIX HUCET
N, ¥ Ny, 1 0603HAYAETCH Yepes M,™, eC/IH KAKI0€ MHOKECTBO MOLIHOCTH
m skeuBaneHTHO A%, r1e A u B MMe0T MOLIHOCTH 0, | ;.

1. dokasathk, 4TO 15 MPOM3BOAbHBIX MOLLHOCTEH M M N BRITIOJIHASTCS
OJHO M TOJLKO OIHO M3 YCJIOBHII M =N, m < 0 Wik 0 < m (mpuxomomus).

2. lokasathb, 4TO KapiHHAIbHBIE YMCAA JHHEIHO YIIOPSAA0OUYEHBI OT-
HOLIEHHEM =,

3. Jlokasath, 4TO CPEIH KAPAHHATBHBIX YHCE HET HaHBObILIErO.

4. Jlokasath, uTo:

(a) 3+5=8;

(6) nm+ Ny = Ry, r1e n KOHeuHoe;

(B) Ny+ Rg= N

(r) #,+ec=c¢;

(mec+ec=c,

5. Jlokazarn, 4To:

(a) anst moOBIX MHOXKECTB A, A, CYLIECTBYIOT MHOXecTBa B, B,
Takue, ut0 A, ~ B, A, ~ B u BN B,=@

(D) cymma JIBYX KapAHHANBHBIX YHCEN BCEIra CYUIECTBYET.

6. JlokazaTs 15t NPOM3BOJILHBIX KAPAWHANILHBIX YMCEN:

{a:‘ ﬂ] +“2 = I'l_3+ “|:

(6) my + (ny+ ny) = (N, +m,) + 0y

(8) n+0=n.

7. lycrs A4, B, C, A,, ..., A, — KoHeuHble MHOXecTBa. [lokazats, uTo:

(a) AUB=A+
6) AUBUC =A+

ball
h..
&

’B:II

+F-An3-Anc-an+An3na
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(B)

04, ]: 8 A 4.4 (<D f" A NLLNA +.
i=1

—
-

Byl =1
<<l

— L : n —
(r) A=Ay~ .~A=YA+.+2" ¥ 4N.N4 +..
i=1 B erealp =1
Jl‘js:.._ir',.

8. (a) Hokasate, yTom < m = n+| < m.
(6) TlpuBecTH npumep TaKMX KapaAMHANBHLIX YHCEA M W M, YTO
n+l<m, Hom < n.

9. loka3aTtk, 4TO 0 < M TOra M TOJILKO TOrIA, KOIIa CYLUECTBYCT Iy
TAKOE, YTO i+ 0 = m. ITokazartb, 4TO TaKOE n; ONpeacnAaeTCd HE OlHO-
3HAYHO.

10. Jokasars, 4ro:

(a) 3- 5=15;

(0) Ry * Ky =Ky

(B) g rec=u¢;

rye-e=e¢.

11. Jokazars, uto:

(A)ecimn A~ BuC~D,1T0AX C~ Bx D

(6) nponsseneHne ABYX KAPAMHANLHBIX YHCE BCEr1a CYLLeCTBYeT.

12. Jlokaszatk /18l MPOH3BOJIBHBIX KapAHHATLHBIX YHCEN:

(@) my - my=m- ng;

(6) my * (ny my)=(m * ny) * Ny,

(B) my * (ny+my) =(n; * ny)+(n; * ny);

(Hm- l=m

(1)m- 0=0;

(e)* n* m=n, eciH M — KOHEYHOE, a N — DeCKOHeYHOe Kapiau-
HIBHOE YHUCIIO;

()" n- ®y=n, ec/iH n — DECKOHEYHOE KAPAHHAIBHOE YHUCIO.

13*. JlokasaTh, 4TO 0’ =N, ecM N — GECKOHEYHOE KAPAMHAIBHOE
YHCJIO,

14. Joka3atb, 4TO €CIM M U M — KAPAWHAIbHBIE YHCIA U OJHO U3
HUX BecKoHeuHo, Ton " m=n+m=max (n, m), eciu n# 0 u m = 0.

15. lokasarts, 4To:

(a) 2% =¢;

(6) Xy"r=c¢;

(B) e =c.
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16. [dokasars, 4yTO A8 ABYX KAPAMHAIBHBIX YHCEJX M M M Bceraa
cyiecTeyer n™,

17. Doka3satsb Uisl TPON3BOIBHBIX KAPAWHAIBHBIX YHCEA m, N H P:

(a) m"P=m" - m";

(6) (m-m)’=m" - n”;

(8) (m")*=m"";

(r) m'=m;

{m) 1™=1.

18. Mokasats, uto P(A) = 24 s

19, Jokaszats w15t NPOM3BOILHBIX KAPAMHATBHBIX YHCEN:
(a)ectum=nun=p, TOM= p;
B)ecaM m<n, TOM+p < n+p;

{B)emnm;n,mm-pSn-p;
(r) ecii m < n, o m" < n";
(1) eciu m € m, 10 P < P

(¢)ecium,n> 1, Tom+n<m-n;

() m+mn=n Toraa ¥ TOALKO TOrda, Koraa X, - m < m;

(3)ecau m+m=nun; 2N, TO N, +mM=n

(1) N+ m=n TOrNAa H TOALKO TOrAA, Koraan+ Ak -m=mn (ke . I k> 0);
(K) m+m=n TOraa 1 TOJLKO TOr1d, Koria n+ ¥, * m=n;

(1) m < 2™

20. [lokasats st PON3IBOIBHBIX KAPAHHATBHBIX YHCE:

(a) ecamn 2™ 2 Xy, 10 2™ 2 2%,

(0) ecnu m"= Ry, TOo M= ¥, a 0 — KOHEYHOE.

21. lokaszars ans NPON3BOIBHBLIX KAPAHHANBHBIX YHCE:
{(a) ecau n Xy, T0 2"=n";
G)ecan | <m<n, X;<n, Tom"=n""

22. [lokasarhb s NPOU3BOINLHBIX KAPAHHAIBHBIX YHCE:

A v

(a) ecnn [ =m, m;=n ans Beex ie [, 7o m-n= Y n;
iel

(B) et m+p=n+p " p KOHEYHO, TO M = N;

(B) ecsim 2 - my=2 * my, TO Ny =N,.

23, lokasare, uto

U Af S ZEJ
iel el

24. (a) Tycte{m} (i e [)— ceMelicTBO KapAHHANBHBIX HHCET. MPH-
yem m;=0 ans i e S I Jlokasars, uto
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Ym= Y m,.

ief is IS

(6) INyere {my} (i e J) — ceMeHCTBO KAPAMHAIBHBIX YHCEN, MPHYEM
m;=1 a8 i e J< I Qokaszars, yto

[[m = [] m,.

il e NS

(B) Hoka3zaTk, uTo Hm,- =( Toraa M TOJbKO TOria, KOTaa Cyille-
il
creyer Iy € [ takoe, 4to m; =0.

25. Jlokazark, YTO €C/H ¢— MOACTAHOBKA Ha MHOXecTBe [, TO:

(a) Y m; =3 my;

iel iel
fel iel

26. Iycrb {A, ), ; ecTh pasbueHne MHOXecTBa J Ha HenycTele nonap-
HO Henepecekaolmecs Muoxecrsa. Jlokasats, yro:

(a) Ym=3|3m,}|

el he L] ie A,

(6) ﬂm,-=]'l [1m,

he L\ fe Ay

27. lokasarTh, uTo;

(a) m-Ym =% (nm)
fie 1

iel
© [ Xmy =3 [Imye: me K=T]/.
el jed, fek il el
28. [loka3ark, 4To ecam m; < n, s Beex i e [, To:

(a) > m, <Y n;

fel ief

©) [Tm; <[]n:.

iel iel
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29. Mycte J < [. Jokaszate, uTo:

{El) zmi s zmi;

ieJ el
(6) [Tm; <J]m;. rae m; =0 s ie I\J.
ied iel

30*. Iycts {m};.; 1 {n;}. ; — nBa cemeiicTBAa KAPANHAILHBIX YHCEIl W
n; = 2 nnst Beex f e [ [lokasarts, uto:

(a) ecim m; < m; st Beex i€ [, to Y m, < [n;:
il il

(6) ecnm m; < n; wisi Beex i e [, 10 Y m; < []n,.
ief il

31. Mycrs 0 < my < m, < ... Jlokasate, uto 3 m, < [[ m,.
ne A n= A

32. TMycre 0 2 Ry, {n;},.; — ceMelcTBO KapANHAILHBIX YHCE, He

npesocxonsiinx n, / < n. dokasarsk, uto Zn, <m
iel
33. ycTb o M B — KapaAMHANBHBIE YKCHA, [ = B ¥ o= 0 s KaxIo-
ro i e I. lokasars, uto of = na,-‘
el
34. Jlokasarte, uto:

(a) m

:T‘:"‘an-.;

ief

(6) [l'!m ] =[]m}.

el
35. Nokaszarb, yto s oboro KapAHHANBHOIO YHC/Id M HE/b3sH

R’
MpeACTABUTL M " B BHIE Z m;, rac m; < m,.
ie N
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MATEMATUYECKASA NOITMKA

§ 1. ANFEGPA BbICKA3bIBAHUW

Aaghagumon HazpiBaeTcs N1000E HENYCTOE MHOMECTBO. 3JIeMeHThI
3TOTO MHOMKECTBA Ha3bLIBAIOTCA cuMeaoaamu nanvoro andgaeuta. Cro-
gom B andasute S HazbIBaETCs NMPOM3BOIbHAS KOHE4Has (BO3IMOX-
HO, nycTas) [ocie10BaTe/IbHOCTh cuMBOIOB U3 O. [poussederuem
cioa A n B naspbiBaetca cioso AB. Cnoeo B HasbiBaetrcsa nodciosom
cnosa A, ecnm A= CBD nnsa nekotopeix cnos Cu D. Choso B moxer
BXOJAMTD KaK MOACIOBO B CJI0BO A HECKOJILKO pa3. Pesyasmamon 3ame-
Hbl JAHHOTO BXOXAeHHA nojacnosa B B caroso CBD uva cnoso E Hasbi-
paercs cioso CED.

Pesyavmamom nodemanosku A(a\B) B cnoso A crosa B smecto
CHUMBOJIA @ HA3bIBAeTCs CJIOBO, NMOJYYEHHOE OJHOBPEMEHHOI 3ame-
HOH Beex BXOXKACHHMH cUMBOa @ B cnoso A Ha croso B. Yepes

A(ﬂl\B] S ﬂr:\ﬂﬂ.)

0B03HAMACTCH PEe3VALTAT OAHOBPEMEHHON nojacTaHoBku B A dopmy-
Jbl B, BMecTo a, ..., popmyasl B, BmecTo a,,.

Pacemorpum andasutr S=6,U6,U &, e
6|={H}' 'Plt P]l }l {52={_l- '&- vy D}. 6]={(\H'

Cumponbl u3 &, Ha3ILIBAIOTCH NEPeMEHHBIMU BbHICKAIBIGANUAMU WIIN
nponozuluonaibibiymu nepesettibimi. CuMeonsl n3 G, HasbIBAKOTCH 10~
etrveckumy ceaskamu, CBA3KA — HA3LIBACTCA ompulanuem, & — KoHs-
wonKyuel, v — dussronkuuet, > — umnaukauuei. Ckobkun ni S; naswl-
BAIOTCH GCROMO2AMENbHMMU CUMBOAAMU,

[Mousatue hopmyiant arzefipsl BuiCKazbi@aHUL ONPEAENACTCH CACAYIO-
LHUM 0DpasoM:

1) Npono3nIMoOHAILHAS NEepeMEHHas ecTh (hopmyna;

2)ecnn An B — dopmyasl, To = A, (A& B), (Av B), (Ao B) —
thopmyIbl;

3) apyrux dopmyn, KpoMe NOCTPOEHHLIX no nn. | u 2, Her.
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Hoodghopsyaoi hopmyasl A HazbiBaeTcA 1000 NOACIOBO Cl0Ba A,
KOTopoe caMo ABadeTca (popMyaoi.

B §§ 1—3 6ynyT ucnons3oBathea OVKBbl P, (O, ... (BO3MOXHO, C
MHAeKcaMK) wst 0003HAYEHHSI IPOH3BOJIBHBIX NPONO3HLUHOHAIBHBIX
nepeMeHHbIX, a Oykebl A, B, C, ... — A obosHaveHus hopmya.

bynem obosnauats dopmyny ((A> B) & (B> A)) uepes (A= B).

bynemM HHTepNpPeTHPOBAThL JOTHUECKHE CBA3KH KaK (DYHKUHH, ON-
peleneHHble HA MHOXecTBe |, A} (ucmuna, A0xch), CO 3JHAYESHHAMH B
ITOM K€ MHOXKECTBE Cleayiolnm obpaszom.

OTpHUAHHE: — M =1, = JA=H.

Konbionkuna: n&u=n, n&a=a&n=a&a=a
JM3bIOHKIMA: HVvH=HVA=JVvH=H, AvI=JL
MMnaMKauns: ASH=JIDOH=IDJ=H, HD A=

Torna kaxnas cqopmyna GyieT MHTEpPNpeTHPOBaTbCS Kak (PVHK-
LIS, Onpejie/ieHHas Ha MHOXECTBE |H, J1}, CO 3HAYEHUAMH B 3TOM XKe
MHOMXECTBE, NOJIyYeHHasl U3 —, &, v, O 10 NpaBuiaM NocTPoeHHH
nannoi hopmynsl. Takyvio yHKIMIO Dyaem Takxke HasbiBaTh madau-
yel uemunnocmu nannoit opmynbl. Inavenuesm hopmyast A npu nav-
HbIX 3HAYEHMAX NEPEMEHHBIX B MHOXKECTBE {M, JI} HA3LIBASTCS 3HaYe-
HHe QYHKUMH, COOTBETCTBYIOWEH hopmyae A Npu 3THX IHAYEHMAX
lepeMeHHbIX,

Dopmyiibl A U B Ha3bIBAKOTCH IKeueaIeHmubimy (0003HAYAETCH Ye-
pe3 A~ B), ecin npn mobBIX 3HAMEHUAX NEPEMEHHBIX 3HaueHue A
coBnagaer co 3Havernem B. Mopmyaa HasbiBaeTCa esnoanumol (onpo-
GEPHCUMOL), €CIN CYUIECTBYET TaKoi Habop 3HAUYEHHIl nepeMeHHbIX,
npu KoTOpuix 3714 (hopmyia npuHumaet 3HaqeHue u (a). Popmyna
HA3BLIBACTCH modcdecmaenno ucmunHol WiW maemoaoeuei (moxcde-
CIMBEHHO AOXNCHOU WKW npomueopeduem), ecan 3ra PpopMyaa npuHuMa-
eT 3HAYCHUE W (1) NPH BCEX 3HAYCHUAX NMEPEMEHHBIX.

IMyctb Ay, ..., A, — hopmyast (n 2 1). Bynem Ha3bIBaTL KonbIOHKLUEN
thopmya Ay, ..., A, bopmyay (...(A, & A,)... & A,) n obo3Hauars ee ue-
pei (A, & A, & ... & A,). bynem naseiBats dusstonkuuet: hopmya Ay, ..., A,
dopmyny (...(A; v A;)... v A,) n 0603Ha4aTh ee vepes (A, v A, v ... v A,).

Mopmyna, KOTOpasi €CTh NMPONO3MIUNOHANLHAA TIEPEMEHHAA WM
OTPULIAHHE TIEpeMeHHON, HalbiBaeTcs aumepailom. TlponsBoabHas
KOHBIOHKLHS JIUTEPANIOB HA3BIBAETCA KOHBIOHKMOM WIW 31eMenmap-
HOU KOMBIOHKUUEN; NPOU3BOJIbHAN ANIBIOHKLNA JIHTEPLIOB Ha3blBa-
eTCSl JUIBIOHKMOM WIW 21eMEHMAPHON OuzsiOHKWLeN.

Huzsionkmusnou Hopmarviou opmoi (d.x.¢h.) Ha3bIBaETCA NMPOM3-
BOJLHAA JU3BIOHKIMSA KOHBIOHKTOB, 4 KOHBIOHKMUGHOU HOPMAIbHOU
thopmoti (k.H.gh.) — NPOM3BONBbHAA KOHBIOHKIIUS IMIBIOHKTOB.
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JLH.. (K.H.th.) A Ha3BIBaeTCH cogepuiennon 1 obo3HavaeTcs c.d.i.gh.
(c.k.H.¢h.), ecnn Kaxaaa nepemeHHas ¢opmyasl A BXOAUT ¢ OTpULIA-
HHeM WM 0e3 OTPULIAHHMA B KAXIbll KOHBIOHKT (AM3BIOHKT) TOUHO
O/IMH pas.

JLH.. (K.H.D., caH.g., c.K.H.(.), 3KBUBANEHTHAs NaHHO# dop-
Mmylie A, HaswiBaeTcs d.u.gh. (k.n.gh., c.d.u.gh., c.x.n.dh) hopyyan A.

1. OnpenenuTe, SBJISETCH JW JaHHAH MOCAEN0BATENBHOCTE (hop-
MYJOM:

(a) (Py& P) P, Py

(0) (Py& P))> Py

(B) (P2 Py) &= Py);

(r) (= Py)> P} = (Prv Py)).

2. CKONBKMMH CrocobaMH MOKHO paccTaBuTh CKODKH B nocieno-
BATEJBHOCTH, 4TODBI noay4yuaack hopmyia:

(a) Pio=-PvP &P,

(0) Ao Pio Pio=Pio- P37

3. Buinucats Bce nondopmyasl popMyiibi:

(@) (P2 P) & (P, P3))o (= Py v Py);

(6) ((Py2 P) o ((Pyo= P) 2= Py)).

4. dokasarte, 4uto Besikas opmyaa C, HE ABIAIOWIAACA NPONO3H-
LHMOHAIBHONH NEepeMeHHOi, MOXKET DbITh NPEACTABICHA B OIHOM M3
caeayiommx Buaos: — A, (A& B), (Av B), (A= B) nisn HekoTopbIX
thopmyn A u B.

5. Jlokaszars, uTo pe3yabTaT 3aMeHbl HEKOTOPOIO BXOXAeHHA (hop-
myibl C B popmyay A mecto noadopmyibl B cHosa ecth opmyia.

6. Jlokasatk, uro pesyastat noacravoskn A (P\B) dopmyns B
BMECTO TMPOTNO3HIIMOHATLHON nepementoi P B dopmyay A cHoBa ecTh
thopmyna.

7. lMocTponTts TaBAMLLLI HCTUHHOCTH U1 CACAYIOWMX (hopmy:

(@) (P2 Qv (Po(Q&P)))

(0) (= (Po=(Q&P))>(PvR)),

(B) (P& (Q> P))o~ P);

(N ((P&- Q)2 Q) =(P2 Q)

(1) ((Po2(Q2R))2>((P> Q) (P2R)));

(&) (P& (Qv=P)&((-Q> P)v Q).

8. dokasarb BLINOAHUMOCTE (hOPMYIL

(a) = (P>~ P);

(6) (P2 0)2(0> P));

(B) (@2 (P& R)) &~ ((Pv R)> Q).

9, lokazaTh TOXKIECTBEHHYIO MCTHHHOCTL (hopMYIL:



§ 1. Arcelpa anickainieanii 53

(a) (P> Q) v (@2 P)),

6) (P2 Q) v(P2=0));

(8) (P2(Q>(P& Q)

(r) (P> Q) 2>((@2>R)> (P> R))):

(1) (=P>-0)2(Q> P));

(e) (Po(Q>P)):

(k) (Pv=P);

(3) (P2 Q)2 ((Po2(02R))> (P2 R)));

(m) (P& Q)> P);

(x) (P& Q)= O);

() (Po(Pv Q)

(M) (@2 (Pv Q)

(H) (P2 R)o((Oo>R)o((Pv Q)2 R))):

(0) (P2 Q)2 ((Po2= Q)= P));

(n) (— P> P);

(p) (P> ——P);

() ((=Q@>=P)2((=0>P)>Q));

() (PvP)> P);

(y) (@>R)>((PvQ)>(PvR)))

() (P22 P)2 P);

(X) (= P=(P> Q).

10. INpu kaknx snavennsx nepemenusx X, Y, Z, U, V, W aoxunl
cueayiomme hopMyibl:

(a) (X (Y& Z)o(=¥Yo=X)2=Y);

(6) (XN &YX &Z»A Y &Z o U EVIAU EW AV & Wpi(—=X &=U));

(B) ((Xv IvZ)o((XvY)&(Xv Z))),

(N (((XvHN&UYvZ)&Zv X))o ((X&Y)& Z));

11. Jdokasars, uro echu dopmyna A TOKIECTBEHHO MCTHHHA, TO
opmyna A (P\B) ToxaecTBeHHO HCTHHHA, (3aecy P — npono3uim-
OHwIbHAY nepemerHas, a B — dopmyaa.)

12. [lokaszarsk, uto ecan opmyiabl A u (A> B) TOAIECTBEHHO MC-
THHHBI, TO (hopMyaa B ToxaeCTBEHHO UCTHHHA.

13. dokasatb, 4rto:

(a) ecnn thopmyabl (Av B) u (=Av C) TOKIECTBEHHO MCTHH-
Hbl, TO (popmyna (Bv C) TOXIECTBEHHO MCTHHHAS

(6) ecin dopmynst (Av B), (A2 C), (B> D) ToXneCTBEHHO KC-
THUHHEL, TO opmyna (Cv D) TOXKIECTBEHHO WCTHHHA;

(B) ecnu chopmynnl (wAv B), (= Cwv— B) ToOXOeCTBEHHO MCTHH-
Hbl, TO (hopmyna (4> — B) TOXAECTBEHHO MCTHHHA.
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14. lokasate, uto A~ B Torna v ToibkKo Toraa, koraa A= B Tox-
JIECTBEHHO MCTHUHHA.

15. dokasaTk, 4TO:

(a) A~A,

(6) A~B = B~ A;

B)(A-B nu B-C)=>A-C.

16. Moxka3ars, uto U3 A, - A, u B, — B, cneayer:

(ﬂ} —uA] "—lAg;

(6) (A & B)) ~ (A, & By);

(B) (A;v B)~(Ayv By);

(r) (4,2 B))~ (4,2 By).

17. Jokazatk, uto eciu A~ B, To A(P\C)~ B(P\C) nna mobdBIx
tdopmya A, B u C v nepemeHHoii P.

18. lokaszarhb, uro ecnin B~ B, u A, ectb pe3yibTar 3aMeHbl HEKOTO-
poro xoxaeHmns noacopmyisl B B dopmyny A Ha dopmyay B, 1o A - A,.

19. Jdokasars SKBUBAIEHTHOCTH:

(a) (P& P)~ P,

(6) (P& Q)~(Q& P).

(B) (P&(Q&R))~-((P& Q)& R);

() (P&(QVvR)~((P&Q)v(P&R)):
(n) (P& (Qv P))~ P,

(e) (PvP)~P

(x) (PvQ)~(Qv P),

(3) (Pv(QvRY~((Pv Qv R

(M) (Pv(Q&R))~((Pv Q)& (PvR));
(K) (Pv(Q&P))~P.

20. Jdokaszarh IKBUBAIEHTHOCTH!
(a) =— A~ A,
(6) (A2 B)~(=A> B),
(B) = (A& B)~(=Av=B),
(ry = (Ao B)~ (A&~ B);
(Jl) —l(AVB:I-(—!A&—!B}:
(e) (A& (Bv— B))~ A,
(k) (Av (B&—= B))~ A;
[3} (A:)—l(‘[)“—l(‘[.
(M) (AvBY&(Av C)&(Bv DY & (Cv D))~ (A& D)yv (B& C));
(K) (A& (Av CY&(Bv O~ (A& Dyv (B& C));
(MUAVBYE&(BvO)&(Cv A~ (A& BYv(B& C)v (C& A));
(M)((Av B & (Bv CY&(Cv D))~ (A& Cyv(B& C)v (B& D)),
(H) (AvBvCO)&(BvCv D)Y&(Cvw DvA)) -~
~((A& Byv(A& Dyv(B& D)v C);
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(0) ((Av BY& (Av = B))~ A

(n) (A& B)v((AvB)&(—Av—-B)))~-(Av B);

(p) (Av(=A& B))~(Av B).

21. Noka3arhb, uTo:

(2) (A=A4)~(B=B);

(6) (A=(B=C))~((A=B)=C);

() (A=B)-(B=4A4).

22. lokasaTh, 4To s 10001 GopMyikl CYUIECTBYET IKBHBAJIEHT-
Hag el hopmyna ¢ mecksiMu ompuuanuamu, T.e. (popmMyna, B KoTopoit
HET CUMMBOJA = U OTPUMLIAHUH OTHOCHTCH TOJNBKO K MPONO3HIIMOHAb-
HBIM MEPEMEHHBIM.

23. dokasaThb, 4To Ais 11000 GopMyIbl CYLIECTBYET IKBHBAJIEHT-
Had eif:

(2) KOHBIOHKTHBHAs HOpMa/ibHas hopma;

(0) AM3BIOHKTHBHAsT HOpMaibHas (opMma.

24. Tlpusect¥ K AM3BIOHKTHBHON M KOHBIOHKTHBHOI HOPMib-
HbiM (hopmam:

@ (P> Q) >(R>=P))>(-0>-R)):

6) (((Po2Q)>-P)>-Q)>~R)>R),

(8) (P2(@2R))>((P>=R)> (P2 Q).

25. Jlokasark, uT0 ecim A ecTh TOXKASCTBEHHO UCTHHHAA K.H.¢., TO
JUIsE 1000ro An3bloHKTa hopMyiabl A cyuiecTsyer nepemerdHas P ta-
Kast, 4T0 P 1 — P BXOASIT B 3TOT AH3IBLIOHKT.

26. Jlokasars, uto ecam A ecTb TOXKAECTBEHHO N0XHAH JLH.(p., TO
st oboro KoHbHKTA opMyisl A cymecrsyer nepemedHas P ra-
Kast, 4To P U = P BXOOHT B 9TOT KOHBIOHKT.

27. Tlycth A — hopMyIa € TECHBIMW OTPHLIAHHAMM (CM. 3anauy 22)
u A, noayqaercs U3 A samenoil & Ha v, v HA & H nepeMeHHbIX A; Ha
= A, Hokasars, uto A, ~ = A.

28%. Tlycte A w B — (popMy/ibl C TECHBIMM OTPULIAHHUAMM (CM. 3a1a-
uy 22) n A*, B* — dopmyanl, deolicmeerninbie Kk A w B cooTseTCcTBCH-
HO (A" noayuaercs 3 A 3ameroil & Ha v, v Ha &). Jlokasate, 4TO M3
A~ B caeaver A* ~ B* (3axon deolicmeennocmii).

29, Tlo nannoMy Habopy 3HAYEHMIT NEPEeMEHHBIX NOCTPOHTL KOHb-
IOHKT, HCTUHHBIH TOABKO U1 3TOro Habopa 3HaYCHWH NepeMeHHbIX,
(HazoBem Takywo (hopMyny KonslOHKMOM, COOMEEMCMEYVIOWUM JaHHOMY
Hadopy IHauenuil nepemMennbx.)

30. JdoxkasaTe, uTo Beakas hopmyna A SKBHBAIEHTHA IHIBIOHKLIMH
KOHBIOHKTOB, COOTBETCTBYIOUIMX TeM Habopam 3HaueHMil nepemMeH-
HBIX, IPH KOTOPBLIX NaHHas ropMmyna HCTHHHA (cMm. 3anauy 29).
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31. (a) Joxazats, 4To a8 a1000H BLINOAHUMON HOPMYILI CVile-
CTBYET SKBHBAJIEHTHANA €if C.1.H.J.

(6) JdokasaTb, 4TO ISl TOAJECTBEHHO JOAKHOI (hopMyabl He cy-
IECTBYET KBHBAIEHTHOH el ¢ a.H.d.

32. Tlo nanHoMy Habopy 3HAYEHMIT MEPEMEHHBIX MOCTPOUTE IN3b-
IOHKT, JIOXKHBIH TONLKO A1s 3Toro Habopa 3HavyeHWil mepeMeHHBIX.
(Hazosem Takyio (hopMyny duzsionkmom, coomeememeayomum oauiomy
HAOOPY 3HAYEHUT NEPEMEHHBIX.)

33. Jdokasath, 4To BCsKas Gopmylia 4 SKBMBAIEHTHA KOHBIOHK-
LMK JM3IBIOHKTOB, COOTBETCTBYIOIIMX TeM Habopam 3HayeHHil nepe-
MEHHBIX, TPH KOTOPBIX AaHHas (opmyna aoxHa (cM. 3agzaqgy 32).

34. (a) Hokazatk, 4T0 Ans m1000i onpoBepkKuUMoil dopMyabl Cy-
LECTBYET IKBMBANECHTHas il C.K.H.d.

(06) dokazarh, 4TO N8 TOXAECTBEHHO MCTHHHOMN dopMmyibl He
CYLIECTBYET IKBHBAICHTHAs eil C.K.H.(.

35. [NpusecTn K coBepuUIEHHON ANIBIOHKTHBHON HOPMaibHOI (hop-
M€, T.e. HAlTH C.1.H.¢., IKBHBANEHTHYIO A1aHHOK (hopmye:

(@) (=P>2-0Q)>((Q& R)S (P& R))):

(6) ((PoQ)o=P)(Po(Q& P))):

(B) (- (P& Q)>-P)&~ (P& Q)>- Q).

36. [1puBecTn K COBEPIIEHHON KOHBIOHKTHBHONH HOPMaibHOI (hop-
Me, T.e. HAUTH C.K.H.(h., IKBUBAIEHTHYIO 1aHHON (opmyae:

(@) (RoP)>(=(Qv R)>P)):

(6) (~((P& Q)2 PYyv(P&(QvV R))):

(B) (~(P&(QVvR)D((P& Q)v R)).

37. lNocrpouts opmyny A tTakyio, utobsl naHHas dopmyaa Gsia
TOMNECTBEHHO MCTHHHOMN:

(@) (A& Q)>-P)o((P>- Q)2 A));

(0) ((Ro(=Q&P)2A) (A& (P2 Q)& R)).

38. MMocTpouTts (hopMyaY OT TPEX NepeMeHHBIX, KOTOPas MCTHHHA
B TOM M TOJABLKO TOM C/Iy4ae, KOI/ld POBHO JIBE NepeMeHHbIe JOKHbI.

39, TMocTpouTh hopMyay OT Tpex nepeMeHHBIX, KOTopas NMpUHH-
MaeT TAKOE ke 3HAYeHHE, KaK W DOJBIIHMHCTBO (MEHBLIIMHCTRO) ne-
PEMEHHBIX.

40. IMocrponts thopmyay A ot nepemennsix P, O, R tak, yTo0ObI:

(a) (P&AY-(P&Q) mu (PvA)-(PvR)

(B) (RoA)~(Ro(P& Q) m (Ao R)~(=(Pv O)zR);

(B) (PoA)~(O2(=PvR)) u ((RoQ)>P)-(=P>=A).

41. Joka3zatb, uTo (HOPMYNa OT 1 NEPEMEHHBIX SBIAETCH TOXKIEC-
CTBEHHO MCTHMHHOH (TOXIECTBEHHO A0XKHOIH ) GOpMYI0OH TOraa 1 TONb-
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KO Toraa, koraa ee c.a.H.i. (c.K.H..) conepxut 2" nonapHo He K-
BUBAJICHTHBIX KOHBIOHKTOR (JIM3LIOHKTOB).

42. Ilycts (popmyna A 3anucada B ¢.K.H.(h. Crponm dopmyny B cue-
AVIOHM 00pazoMm;

1) BHINHCHIBAEM KOHBIOHKLMIO JAM3BIOHKTOB, HE BXOAAIUMX B A;

2) meHsiem & Ha v, v Ha &, P, Ha — P,, =~ P, Ha P.

Jokazartk, yto hopmyna B — c.a.u.¢. popmyan A

43. 1o c.k.H.dv. dopmyiibl A NOCTPOUTL:

(a) c.n.H.. A*, rne A* — nBoiicTBeHHas K A (cm. 3anauy 28);

(6) c.k.H.tb. hopmyabl — A;

(8) c.i.H.b. hopmynbl — A.

44. Tlo c.n.H.¢. hopmyabl A u c.a.H.¢. dopmyis B nocTponts:

(a) c.k.H.p. ¥ c.a.H.db. hopmyanl (Av B);

(6) c.k.H.h. 1 c.a.v.d. dhopmyasl (A& B);

(B) C.K.H.(. ¥ cLH.¢. dopmyabl (4> B).

45*. loka3zats, uto opmyia A or nepemeHHbIX P, ..., P, oKkBHBa-
JieHTHA HekoTopoil (ropmyne, coaepxauieil anwe &, v, > U He co-
JepXKaiiei —, Toraa v ToNbLKO TOrad, Korma B ee C.K.H.. oTeyreTByeT
AUIBIOHKT (= Py v ... v = P).

46*. Tlycts popmyna A He COnepARUT APYIMX CBA3OK, Kpome =. Jlo-
Ka3aTh, YTO A SBISETCH TOXKIECTBEHHO MCTHHHOH TOIIA M TOJBLKO
TOrna, Korna Kaxnas nepeMeHHas BXOAWT B A vyeTHoe uMcio pas.

47*. Tlyers popmyna A He COOEPAUT APYIHUX CBAIOK, KPOME = M
=. Jokaszarb, uTo A SIBASETCH TOXAECTBEHHO HCTHHHOI TOM1A W TO/b-
KO TOrjla, Korja Kaxaas rnepeMeHHas M 3HaK OTPHLUAHHA BXOAST B A
YETHOE YHMCao pas.

§ 2. ®YHKLUWW ANTEBPLI NOTUKK

Dyukuueli areedpsi Ao2uku HasbiBaeTes Nobas n-mecTHas (yHK-

uus m3 {0, 1} 8 {0, 1}. Muoxectso Beex (pyHKUMIT anrebpbl NOrMKH
obosnauaercs vepes C.
byneM roBopuTh, MTO @VHKUUS [(X), .oy Xio 1y Xis Xjsqs ceey Xy)
CYIECMBEHNO 3ARUCHM OM NEPEMENHON X;, €CITH CYLIECTBYET Takas noc-
JNEN0BATENBHOCT (dy, .oy @iy, iy s ey @) U3 0 1 1, yTO
Fls s Tt O Bpo iy soes )RSy +oss Ciops b Grp iy s G-
IMepementbie, oT KoTophix GyHKuMs f(x;, ..., X,) CYUIECTBEHHO

3ABUCHT, HA3LIBAKOTCH CYUECMEEHHBIMU nepeMernbiMu U1t (DYHKIIMK
fix), ..., x,), octanbHele — ghuxmuerbsimu. ByneM OTOXIECTBANTH






