HMY, Maremaruueckuit ananus (1-it cemecrp).  Jlucrok 1. 9 cenTabpsa 2016 r.
JleiicTBUTEIBHBIE YUCJIIA

1. Ilpu kakux 3HaveHusx a € R orpannaens: muoxkectBa (a) {a"|n € N}, (6) {a™/n!|n € N}?
Axcuoma noanomui. Ecau L u R — nenycmoe mnoocecmsa 0eficmeumensuvil 4uces maxue, 4mo
dna aobvr anemenmos I € L u r € R swnoaneno I < r, mo cywecmsyem maxoe dedicmeumensbHoe
yucao ¢, yumo | < ¢ <1 das aobux snemenmos | € L, r € R.
2. JloxazkuTe MPUHITAT BJOKEHHBIX OTPE3KOB: eC/IN TaHa 6eCKOHETHAS TIOCTET0OBATEIBHOCTD BIOKEHHBIX
OTPE3KOB
[ao,bo] D) [al,bl] ... [an,bn] Do,

TO HaliIeTCs TeHCTBATEIBLHOE TUCTO, TPHHAIEKAIEe BCEM ITHM OTPE3KaM.

3. Bepen m aHAMOTUYHBINH «TPUHIIATT BJIOYKEHHBIX WHTEPBAJIOBS 7

4. JTaiire onpesesenne v/2, TOKaZKNATe €ro CyIeCTBOBAHNE W HPPAINOHATLHOCTb.

5. (a) JlaHO MHOXKECTBO OTPE3KOB HA TPAMOli, IpUYeM JH00BIE JBa U3 HUX UMEKT OOIIY) TOUKY.
Bepno o, 9T0 cymecTByeT TOYKa, MPUHAIIEKAIIAST BCEM OTPE3KaAM !

(6) BepHOo /v aHAIOIMYHOE yTBEPK ICHNE JJIst TIPAMOYTOJIBHUKOB HA MJIOCKOCTH, CTOPOHBI KOTOPBIX
napaJuIesibHbl 0csiM KoopauHatT?! (IIpgMoyrosbHIKN paccMaTpUBAIOTCS BMECTE € BHYTPEHHOCTBHIO. )

(B) BepHo Jjin 9T0 /17191 IPOU3BOJIBHBIX MPAMOYTOJBHUKOB HA [LJIOCKOCTH?

6. Ha orpeske [0,1] C R mzobpazure muoxkecTBo uncesn x € [0,1], TpondHas 3ammch KOTOPBIX
x=0,a10003. .., re a; € {0, 1,2}, obaagaer coiicTBOM:

(a) a1 # 1;
(6) (a1 # 0) A (a2 # 1);
(B) Vi € N(a; # 1) (Kanmoposo mmoorcecmeo).

7. llokaskuTe, 9T0 KAHTOPOBO MHOXKECTBO UMEET MOIIHOCTH KOHTHHYYMA.

8. Tokazkure, uto, ecim R u R’ — e Mozenn MHOXKecTBa JeficTBUTeNbHBIX ynces, a f : R — R’
— rakoe orobpaxenue, uro f(x +y) = f(x) + f(y) u f(z-y) = f(x) - f(y) nasg awobbix z,y € R, To

(a) f(0) =0';

(6) £(1) = V', ec f(z) £ 0

(B) f(m)=m/, tne m € Zum’ € Z', upuuem orobpaxenue f : Z — 7' GHeKTUBHO U COXPAHAET
MOPSTIOK;

(r) f(2) = %//’ rne m,n € Z, m',n’ € Z',n' £ 0, f(m) = m', f(n) = n’. Takum obpazom,
f : Q — Q' — coxpansomas nopsiI0K OUEKIU.

9. Onmmpasich Ha TPEIBIAYIMYO 33749y U AKCHOMY TIOJTHOTHI, TTOKAKHATE, YTO AKCHOMATHKA MHOKECTBA
JEMCTBUTETBHBIX THCEJT TOJHOCTHIO OTIPEIEISeT €r0 ¢ TOYHOCTRIO 70 m3oMopduzma. Jpyruvu ciosavu,
ecn R u R’ — aBa MHOKECTBa, YIOBIETBOPAIOIINE AKCHOMATHKE, TO CYIIECTBYET B3AUMHO OJHO3HATHOE
cooteercteme [ : R — R/ coxpangromee apudpmernyeckne onepanuun u nopsaok: f(x +y) = f(x) +
fW), f@-y)=f(x) - fly) n (z <y) & (f(@) < fy)

Omupvimoie u 3amEHymovte mHooicecmaa. OmEPbMsM HA3BBAETNCA MHOICECTNEO, KOMOPOE BMECTNE
¢ 110001 MouKol Co0epHCcUm HEKOMODYIO €€ OKPECMHOCTG. SAMEHYMBIM MHONCECTEOM HA3bBIEACTNCA
MHOOICECMBO, codepoicaiee 6Ce C80U NPEJEAbHBIE MOYKU.

10. (a) Jdokaxkure, 910 MHOXKeCTBO X 3aMKHYTO TOTJ@ M TOJBKO TOI/A, KOUJA €ro JOMOJHEHHe
R\ X ortkpsITO.

(6) Tokaxkure, 9T0 00HEIUHEHNE JTFOOOTO U TEPECEYEHNE KOHETHOTO IUCIA OTKPBITHIX MHOKECTB —
OTKPBITOE MHOKECTEO.

(B) CopmymupyiiTe u J0KaKUTE AHAJOT ITOTO YTBEPXKIEHUSA JI/IsT 3AMKHYTHIX MHOYKECTB.

(r) Beerma mu mepecevdenne CIeTHOTO YHCIA OTKPBITBIX MHOYXKECTB OTKPBITO!

11. Hokaxkute, uro MmuokecTtBO X C R KOMODAKTHO TOTa W TOJBKO TOTA, KOT1d OHO 3aMKHYTO U
OTPAHUIEHO.



