[Itpeo momarmHo mo IMCKpeTHN CTPYKTYPH, YCJOBUS U PENTeHN
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IIOJIYYIEHN TOYKH

MaKCHUMYM TOYKU 1 1 1 1 1 5)

Bamaya 1. Heka f: R — R e onpenenena taka:

(a) Hokaxkere, ge f e Guexius

(b) Uzpazere B sBen Bug (upes dopmyna) obpaTHarta it hynkms fL.

3amaua 2. 49 toukwm jexkar B KBaApaT che crpana 14. Jlokaxkere, ue moHe ABE OT TAX €4 HA PA3CTO-
dH7Ue TTO-MaJIKO OT 3.

Ynsmeane: 1lom3paiiTe mpunnuna Ha JIupuxie.

3anaua 3. Hexa N e MHOKECTBOTO Ha, €CTECTBEHUTE UHCIA, a 21 € MHOKECTBOTO OT MOIMHOKECTRATA
my. Iocrpoiite 6uexmus Mexay Muoxkecrsara 20 u 2N x 2N,

3anaua 4. Jlobpa mapeaba B MHOKECTBOTO A e nmmeiina Hapenba, TaKaBa, g€ BCSIKO HEMPA3HO TOJ-
MHO>KECTBO Ha A 1UMa Hali-MaJl'bK €/1€eMEeHT.

Obuuaiinara uuca0Ba peanus < He e J00pa Hapeda BbPXy MHOKECTBOTO Z (obsicHeTe 3amo).
ITocrpoiite n06pa napeada < Bbpxy Z.

ITocouere npumepna aBolika uucaa (m,n), 3a KOUTO M < 1, HO M > N.

3agaua 5. Hexa R e mapenfa B KpaftHOTO MHOXKeCTBO A.

Hoxaxere, ye R nobpa Hapegba TOYHO KOraro e JuHeitHa.



Permenuga

S3amauga 1.

(a) Heka o1 # xo. Torasa f(x1) — f(x2) = M £0.

27

(b) Ozmauasawme croitnocrra f(z) ¢ y. Torapa y = =%

_ by+7
Mspaszgsame x 4upes y u nmojydaBame T = ~5—.

Topa paBeHcTBO HE jJaBa obparHaTa dyHKmEs f 1 (y) = %

Bamaua 2. (/1. Kpamaues)

Pexxem kBampara Ha 6 € THAKBO MUPOKW BEPTUKAJHH JEHTH, a TTOCTE BCAKA JIEHTA PeXkeM Ha 8 e THAKBO
BHUCOKH NPAaBOBbIbJIHAKA.

Taka mosyuaBaMme pa3psa3BaHe Ha KBaJIpaTa Ha 48 eTHaKBM MPaBOBLI'LIHNKA. BCEKN MPaBOBIBLIHUAK
e ¢ mmpuna 7/3 u Bucouwna 7/4. Haii-ornanedenure TOUKM B TAK'bB MPABOBILIHUK €3 KPAUIIATA HA
BCEKH OT amaroHasute My. lIpecMmsitame mbikuHaTa Ha AuaroHasa, Ts e 35/12, mo-maska e or 3.

Beska or magenmwre B yeaomero 49 TOUKHM Ie HOMajHe B HAKOH OT 48-Te MpaBObLIbJIHHIHN. AKO
TOYKa JICXKW Ha TI'PDaHUNA WX BPbX Ha IIPABOBI'BJIHUK, TOraBa Td IT0IIAJa €JHOBPECMEHHO B HAKOJIKO
IIPaBOBI'bJIHUKA, HO B TO3HU CJAyYall U CbIOCTABAME KOl 12 € OT THAX.

Taxa nosiyuenara dyHKusg n306passpa 49-re Toukn B 48 MPaBObIbIHUKA U ChIVIACHO IIPUHITUIIA HA
Jlupuxsie noHe 2 TOYKHU IIE JIEKAT B 001 NPABOBI'bIHUK. Pa3cTosiHIeTO MEXKIY TAX € M0-MaJIKO OT 3.

Sama4da 3.

Heka A C N e mpom3BoJIHO IOAMHOXKECTBO Ha eCTeCTBEHUTe drucaa. ChIOCTaBsIMe My XapaKTepHc-
TUYHATA PEJMIA X = Qo1 (3 . . ., TaKaBa 9e a; e 1, korato i € A u 0, xoraro i ¢ A. Or neknuwm 3Ha€EM,
e TOBa CbOBETCTBHE € OUEKTUBHO.

Hedunupame byuxmust f(a) = (ae, o) TaKa:
Qe = QQ2Ql4 . . . C& CHCTOM OT YETHUTE ODUTOBE Ha (.
Qp = Q13005 . .. CE€ CBCTOM OT HEYETHUTE OUTOBE Ha (.

JlecHo ce npoBepsiBa, e f e GUEKITUS OT MHOYKECTBOTO HA XaPAKTEPUCTUUHUTE PEJIUIN K'bM MHOMXKEC-
TBOTO OT HAPEJIEHNTE JIBOMKN XapaKTEePUCTUIHN PEUIIN.

Ako ozHauuMm ¢ A u A, MHOXKECTBaTa OT €CTECTBEHHM YHUC/A, ChOTBETHH HA XapPaKTEPUCTUUHUTE
PENNINA (e U Qp, MOTyIABAME KOMIIOSUINA OT OHUEKITHMN:

A= a— fla) = (aea) = (Ae, o)
Tazu xommosunnga e OMeKus MeXKIy MHOXKECTBATA oN 1 9N 5 oN,

3abeneorcra: Ha mexkmmn obcbamxme hakTa, e MOITHOCTTA Ha 2N CLBIALA ¢ MOIIHOCTTA HA MHO-
JKECTBOTO peanan uncyia B uarepsana (0,1), ¢blo u ¢ MOMIHOCTTA HA KOHTUHYYMa (MHOXKECTBOTO HA
BCHYKH DEAJIHU YHCJa, MHOKECTBOTO OT TOYKHTE BBPXY mpapa JjmHus). OT mpencraBeHaTa 3aaada
CJIeJBa, Y€ CbIIATa MOMIHOCT e MMAT MHOXKECTBATA OT TOYKM, PA3IOJIOKEHW BbB BbTPENIHOCTTA HA
eIMHIYEH KBAAPAT MW 'HK BCUYKW TOYKN B PABHWHATA WA TPOCTPAHCTBOTO, T.€. NMa, OMEKITST MK Ly
orsopenns naTepsan (0,1) m R3,



3amaua 4.
Hexka nbpso noctpoum 6ueknus f : Z — N.

Enma npumepna Gueknus e:
f(n) =2naxkon >0
f(n)=2|n|—1akon <0
Hedunupame pemanust < Bbpxy Z taka: n < m koraro f(n) < f(m).
Karo nomseame GmeKTHBHOCTTA Ha f M JeUHAIAATA Ha < MOYXKEM Ja IIPOBEPUM, 9e T HACIEIABA

BCHYKHW CBOMCTBA Ha penanusTa < Bbpxy N: < e anTupediecnBHa, CHIHO AHTHCAMETPUIHA, TPAH3MU-
THUBHA U H00pa Hapeada BbpXy Z.

< He e HOpMaJIHATa YuCIoBa Hapenba Bbpxy Z. Heka n = 1,m = —2. OueBugHO N < M, 3aI10TO
f(n) =2, f(m) =3, HO N > m.

3amauga 5.

Twit kaTo Beaxka qo06pa Hapeada e JTUHeHA, OCTaBa Ja JAoKaxkeM, ako R e jnHeiiHa Hapeaba B Kpaii-
HOTO MHOXKecTBO A, T4 mie 6b1e u gobpa Hapenda.

Heka B # (), B C A. Ha nekiuu cume jgokasann, 4e ako R e Hapeaba B KpaifiHOTO MHOXecTBO A, To
B c¢babpxka MUHEMATIEH €JIeMeHT &, TAKbB ue Yy € B,z # y — —yRx.

Ho R e nmmeiina, 3a Beska aBoiika (z,y), ~yRx — xRy, caenosarenno Yy € Byx #y —» xRyu x e
Hafi-MaabK ejeMeHT B B.

Jlokazaxme, ¥e MPOU3BOIHO N3OPAHOTO HEMPA3HO MOAMHOXKECTBO B nMa Hali-MaIbK €/1eMEHT, CIem0-
BaresiHo R e nobpa Hapebda.



