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1. Anrebpa Jsioruku. BeicKa3biBaHUs U JIOTUYECKUE CBA3KH. DyJIeBbI
bYHKIIMT U CIIOCOOBI MX 3aJaHUs: TAOJIUIBI UCTUHHOCTU, (DOPMYJIBI,
BEKTOD 3HAaUEHUI. 3aKOHBI KOMMYTATHBHOCTH, ACCOIMATHBHOCTH U JIHC-
TpUOYTUBHOCTH, IPHOPUTET Olleparuii. 3aKOHBI HOTJIOeHus. PaBeHcTBO
GyneBbix dbynKimil (u Gynesbix dbopmyin). CymecTBeHHble 1 (BDUKTHBHBIE
IIepeMeHHbIE.

2. MHoxkecTBa 1 Joruka. MHoXkecTBa u onepannu Haj HuMHU. CBaA3b
aJIredphI JIOTUKU U aJIreOpbl MHOYKECTB: IIPEJIUKATHI, FOHUBEPCYM U J10-
MOJIHEHHEe, 3aKOHbI e Moprana, KBaHTOPBI, S9KBUBAJIEHTHOCTH TOXKIECTB
aaredpbl MHOXKECTB M aJIreOphbl JIOTUKM, UMILIAKAINS W BKJIIOUCHUE
MHOKECTB, KOHTPAIIOZUIIMSI.

3. MaremaTuyieckue onpeaesieHUs, yTBEPXKAEHUS U JIOKA3aTeJIb-
crBa. Oupenenenne, yTBepxKIeHNE, TeOpeMa, KpUTepuil. 3amuch yTBep-
Kzenuii B kBanropax (dopmysibl nepsoro nopsjka). Meroas! jpokasa-
TeJILCTB: KOHTPAIIO3UINA, NHIAYKINA, OT IPOTUBHOIO, KOHCTPYKTUBHBIE
(puMepBI U KOHTPIPUMEDDI ), HEKOHCTPYKTHUBHBIE. | PAHUIIBI TPUMEHNU-
MOCTH «HAWBHOM TEOPHHU MHOXKECTB» — mapajiokc Paccesa.

4. I'pacdsr I. HeopuentupoBanusie rpadsbi. Onpeesenne HeOpUEeHTH-
poBanubix rpados. Cremnenb Bepmmabl. CymMMa CTerneHeil BepImH —



VABOEHHOE KOJIUYIEeCTBO pédbep. Umcso Jrofelt, caemaBIiiux HEIETHOE
YUCJIO PYKONOXKaTuil, 46THO. TeOpeTUKO MHOXKECTBEHHBIE OIEPAIUH
¢ rpacdamu. Onpenesenne noarpada. Oupenenenne myTeil U MUKJIOB
(uepes nmoarpadur). Cesasubie rpadbl 1 KOMIIOHEHTDI CBA3HOCTH (4epe3

noarpadbr).

I'pader I1. Jepesbsi. Ceaznoctb. Teopema «9mCI0 KOMIIOHEHT CBsI3-
Hoctu > |V| — |E|». MapmpyTsl n 3aMKHYTble MapiipyThl. Mex iy
JIByMsI BepiinHamu rpada ecTb MyTh, eCJIA MeXKJIy HUMHU €CTh MapIIpyT.
Hepepbs. Teopema 00 9KBUBAJIEHTHOCTH Y€THIPEX CBOUCTB. Paccrosnue
MeXK/Iy BepImHaMu, guamMerp rpada. Jumamerp 106010 ¢BA3HOTO rpada
He nipesocxout |V| — 1. JIypackpammsaewmsiii rpad. I'pad asypackpa-
MIIBAEMBIN TOTVIA U TOJBKO TOIJIA, KOTJA HET I[UKJIOB HEYETHON JJIMHDIL.
Di11epOBBI MAPIIPYTHI.

ABynoabHble rpadbl, mapocodeTanusas u PyHKIUA. J[By107b-
uble Tpadbl u mapocoderanue. Teopema Xosuia (6e3 10Ka3aTEIBCTBA).
Dynkrmn (061aCTh ONpe/IeIeHNs, MHOKECTBO 3HAUEHUH, 00pa3, MOIHBIH
poo6pas). Orobpazkenus (BCIOAy ONpeneaéHHbIe (DYHKIUN): UHHEK-
nuu, coopbeknun, buekimn. OTobpakeHns U 3a/7a49a O HA3HAUCHUSX.
Nszomopdusm rpados. JokasaTeabcTBo TeopeMmbl Xosna*. IIpumepsr
NIPUMEHEHUS Ha PEryJIapHBIX Tpadax™®.

Komb6unaropuka I. IIpaBusia cymMMbl 1 HpOuU3BEaEHUS.
Orobpaxenus u moacuérel. [IpaBumo cymmer. [IpaBmio mpoussenenns —
OuekIus ¢ IeKAPTOBBIM IIPOU3BEIEHUEM MHOXKECTB. UHCJIO JIBOMIHBIX
CJIOB JJIMHBI 1. IMCII0 IOJMHOXKECTB N-3JIEMEHTHOI'O MHOXKeCTBa. Pa3me-
menus. IlepectanoBku. [logcaér KomdecTBa CJIOB JIUHBI k£ ¢ PA3HbBIMU
oykBamu. [1o1cuéThl ¢ KPATHOCTBIO: CKOJIBKO PA3JIMIHBIX CJIOB MOXKHO
cocTaBuUTh n3 cjioBa «Maremarukas? Hucso couerannit. Konnaecrso
k-3J1eMEHTHBIX TOJMHOXKECTB N-3JIEMEHTHOTO MHOXKeCTBa. Juckpernas
BEPOSITHOCTb.

Kombunaropuka 11I. Bunomuanbubie K03 PUITNEHTHI.
KoumgecTBo myreit 1o ysmam kierok (BupaBo u Beepx) us (0,0) B
(,7) ecrb (i‘;‘j ) Tpeyronbuuk Ilackansa n ero cBoiicTBa: CHMMETPHH,
BO3pacTaHne OMHOMUATBHBIX KOIMDDUIIMEHTOB K CepEIHE, OIEHKA

2n - 22n

n 2n+1
Bunom Hbiorona m OGmHOMHAIbLHBIE KO UIMEHTHI. PekyppenTHoe
coorrormerre. CymMMa OHMHOMUAJIBHBIX KOI(DMUIIMEHTOB U €€ KOMOMHA~



10.

11.

TOPHBIH CMBICJI. 3HAKOTIEpEMEHHAsT CyMMa OMHOMHAILHBIX KO3 duIm-
entoB. KoMOUHATOPHBIE JI0KA3aTE/IHCTBA. PeKyppeHTHOE COOTHOITEHUE
Ha GuHOMMAJIBbHBIE KO3 DuImenTs B Tpeyrojbauke [lackass. 3amada o

k n

KOMAH/IEpe 1 cojiaaTax: n x 2"~ = zn: k(}). ®opmya zn: (")2 = (2").
k=1 =

Metos TOUeK U Ieperopomaok. Uucso penrennit ypaBHEHMs

1+ To+...+xp=mn

B HEOTPUIIATEJIbHBIX IEJIbIX YHUCJIaX €CTh (”Zﬁ;l) (®opmymna Myaspa).

Yucio mornoMoB cremenn d. Yucao coderanuii ¢ moBropeHusMu. ducia
Dubonauun. Hucina Karanana (moka3arenbcrBo aBHON HOPMYIIbI).

Kombunaropuka III. @opmysia BKIIOUEHU-UCKITIOYEHUIH.
XapakTepucrudeckne QyHKIHA. JlokazaTebecTBo hOpMyIIa BKIIOUEHIH-
ucksovenuit. [Ipumepsr: kommaectBo uncesn ot 1 1o 1000 He mensamiuxcst
HU Ha 3, HA Ha 5, HU Ha 7; CBS3b CO 3HAKOIIEPEMEHHOMN CyMMOil OHHOMU-
AJIbHBIX KO3 (DUIIMEHTOB; MOJACYET CIOPBEKIHil. 3a/1a9a O CIaCTIUBBIX
6uierax. [logcuér uncia orobpazkenuii (BCIOy ONpeneéHHbIX (DYHK-
uuit), GyHKuii, MHbEKIMA, OHEeKIWH U3 N-3JIEMEHTHOTO MHOXKECTBA
B n-3JIeMEHTHOE MHOXKeCcTBO MHOxkKecTBa u dpyHKImu. CmbIic 0603Ha-
venmit 24 /s MHOMKECTBA BCEX MOJMHOMKECTB U Y X JIJIsi MHOXKEeCTBa
orobpaxkenuit u3 X B Y. Ilpunnun dupuxie: npu m > n HET UHbEKINN
w3 {1,...,m} s {l,...,n}

Bunapusie otHoinenusi. OTHOIIEHNUsI 9KBUBAJIEHTHOCTH.
QPopmasbHOE ONpeieIeHre OTHOIIEHUN U UX CBOICTB: PedIeKCUBHOCTD,
TPAH3UTUBHOCTH, CAMMETPUIHOCTh, AHTUCHMMETPUIHOCTD. 3ajianue ou-
HAPHOI'O OTHOIIEHUs TAOJUIEll, NBYI0JIbHBIM rpadoM, TepednucaeHneM
map. [IpuMeps! OTHOIMNEHNIT SKBUBAJIEHTHOCTH: PAITMOHAJIbHBIE YHCIA,
paBHbIE U 110/I00HbIE TPEYTOJIBHUKHN, HEOUpe e IéHHble nurerpaisl. Pop-
majbHOe ompegeserue. T.: Kitacchl SKBUBaJIEHTHOCTH HE TIEPECEKAIOTCsT
WM COBIIAJAIOT. Te0peTuKO-MHOXKECTBEHHBIE OIEPAINN C OTHOIICHUSI-
mu. Omneparus obparrenus. Ouucanne ¢ TOMOIIBIO OYIEBbIX MATPHIL.
Komnosunus oraomennii (¢Bsa3b ¢ 6a3aMu JJAHHDIX ).

OpuentupoBanubie rpadbl U OTHOINeHUs1 mopsizka. Orpeerte-
HUe OpueHTHpOBaHHOrO rpada. Vcxomsimue u BXOALANIAE CTETeHn —
aHaJior GOPMYJIbI CYMMBI CTEIIEHEH JjIs HEOPUEHTUPOBAHHOTO Tpada.
KomrmonenTs! cuiibHOI CBS3HOCTH.

T.: Cueyroriuye ycjioBust Jijisi OPUEHTUPOBAHHOTO rpada PABHOCUIHHBL:

o Kaxkast KOMIIOHEHTA CUJIBHOI CBSI3HOCTH TPUBHAJbHA (COCTOUT U3
OJIHOI BEPIIHEI).
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13.

e I'pad amukamaecknii.

e Bepmuns! rpada MOKHO 3aHyMEPOBATH TaK, ITO pEOpa UIYT TOJIHKO
OT BEPIIUH C MEHBIIUM HOMEPOM K BEpIIUHAM C OOJIBIIUM HOMEDPOM.

TIpumepsl OTHOIIEHWH (YACTUIHOrO) HOPsIKa, (GOPMATIBHOE ONPEIeIe-
nue. Jluneinniii mopsaok. OTHOIIEHNE HEITOCPEICTBEHHOIO CJIEI0BAHNS
u ero rpad (mumarpamma Xacce). Ilokoopaunarubiil mopsaok. Byses
Ky0 — JIBOMYHBIE CJIOBA, YIOPSIOIEHHDBIE IIOKOODINHATHO.

ByneBbl dyHKIMn

Asropurym noctpoerns JTH® (n KH®) no tabsuie nctuaroctn Onpese-
JieHne OyJIEBBIX CXEM, peajiu3yIonuX OysieBbl (PYHKIUU, Yepe3 OCTIe 0~
BaTebHOCTH NpucBauBanuii u rpados (cranmaprabiii 6asuc). 3aganue
dbyukuu Gysesoii cxemoii (mocieoBaTebHOCTHIO nprucBanBanuii) Pop-
MyJIbl — CXeMbl creluaabaoro suga Obiiee onpenesenue cxeMm (s
pousBosibHOro Gasuca) Basuc — nosubiii 6azuc Monoronubie (yHK-
[IUM: HEMOJIHOTa MOHOTOHHOrO 6asuca {A,V}, CBsI3b ¢ MHOMXKeCTBAMU

(MOHOTOHHOCTI) 110 BKJIIO‘{GHI/IIO)7 pacKpacCKa 6y.HeBa Ky6a, MOHOTOHHBIX
92n

OyneBbIX (DyHKIHI OT 21 IepeMeHHBIX He MeHbIe deM 227+1 . Muorodue-
ubl 2Keranknna. Kiaccesr [locra: Ty — dpyHKIME, coxpaHsone HOJIb;
Ty — dyHKIMYN, coxpansolye eauHuIly; M — MOHOTOHHBIE (DYHKIUUL;
L — nuneiiabie dynaknum; S — camoppoiicrBerubie dyukimn. Popmysin-
poBka Teopembl ITocra.

IIpousBoasitnme dynkmu. OnpenesneHns: U MPUMEPHI.
[Tpoussogamas dyukmus 6unoma HuoTona
n
e Cuna muddepennuposarms: Y. k() = n2" !
k=0

e (1+z)"(1+z)" = (1+z)™. Orciona creyer

()= (@) ()GE) - () 6)

e CgoiicrBa, Hy:KHBIE U MaTeMaTUIECKOrO aHAIM3a (IKCIIOHEHTA
pacTér GhICTpee TIOJIUHOMA | T.11.)

()= ()

J



[Ipumenenue jutst perennst KOMOMHATOPHBIX 3ajad. 3amada Myaspa.
Bajaua o caacTauBbIX Onsterax. HallTu 9uC/I0 1eI09NCIeHHBIX PelleHuil
CUCTEMBI
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Yuciio pasbueHuit n Ha pa3/IMdHbIE CIaraeMble COBIAIAET C UUCIOM
pasbuenuii n Ha HeuéTHBIE caaraemble. Céprku. Ilpumep ucnonn3osa-
HUsI JJTA BBIYUCICHUS TPOU3BOIAIIECH (DYHKIINH MOCTIeI0BATEILHOCTH
an =12+ 22 4+ ...+ n?. 3Bamaua o uncie 0OEeCTIOpPSIIKOB.

Boraucnenus: ¢ momompbio mpousdBogdanux dyukimit. Yncaa @udoHaxIm.
Yucaa Karamana. *O6mmuit MeTo1, 1J1s1 TMHEHO-peKy pPPEHTHBIX HOC/Ie10-
BaresbHOCTeR. MHOrOWIens! Py (x) = (z) JI1060i1 MHOTOYJIEH C TEIBLIMI
KO3 PUIMEHTAMI IIPEJICTABUM B BHUJIE IIEJION JTUHEHHON KOMOMHAIIN
(m.1.x.) MHOTOWIEHOB Py ().

Yucaa Crupsunra nepsoro poja (6e3 3HaKa) {Z] .

Yucna bemra B,,.
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HpaBI/IJIa onceHnBaHM A

DPKT. Crynearot @PPKT 60 nosygaioT B KadecTBe OIEHKU 3a KyPC
aBTOMAT CEMUHAPUCTA, JIMOO UIYT HA K3AMEH, OTKA3BIBASICH OT OIEHKU
aBTOMATOM.

Hnst crynenros @®IIMU neiictByer cienyromas BPC. B teuenne cemect-
pa OyZeT JaBe KOHTPOJIBHBIX, II0 UX PE3yJIbTaTaM U pe3yJsibraTaM paOoThl B
ceMecTpe CTYJIEHTBI MOT'YT IOJIy9IUTh OIEHKY aBTOMATOM. B ciaydae eciun
CTYIEHT UJET HA K3aMEH, HTOroBasl OIEHKa (hOPMHUPYeTCs: KaK II0IycyMMa
OT OIEHKHW aBTOMATOM W OIEHKM 3a 3K3ameHn. Buumanwue! B ciyuae, ec-
JIM HaM TPpUHAETCA BHE3AIO MepeiiTi Ha OHJIAH-00yIeHre, 9Ta CHCTEMA
OIIEHMBAHUSA Oy/IeT CKOPPEKTUPOBAHA.

OreHKa 3a KypC BBICTABJISIETCS 110 CJEAYIONIM (hOPMYJIaM:

OaBT. = 07 3 x OK.p.l + 074 X OK.p.2 + 073 X OceM.;

1 1
OHTOF = 7OaBT 7031(3 )
- T 5 .+ 3 .

B KOTOPBIX

L] OaBT. — OIlEHKa, KOTOPYIO CTYACHT MOXKET IIOJIy9UTHh aBTOMAaTOM,

Ok.p. 1 1 Ok.p. 2 — OLIEHKH 3a CEMeCTPOBble KOHTPOJIbHbIE PAOOTHI,

® Ocen. — OIIEHKA 32 pabOTy B cemMecTpe (BBICTABJISIETCH [0 IIPABUJIAM
CEeMUHAPUCTA),

® Oyror. — UTOrOBast OIEHKA 32 KYPC,
e O,ys. — OIIEHKA 38 3K3aMEH.

Bce orenku BhICTABIISIFOTCS TI0 JAeCITUOAJIIBHON CUCTEME, HO SBJISTFOTCSI
JAPOOHBIME C TOYHOCTHIO O COTBHIX. [IpM BBICTABIEHHWN OIEHKU B BEIO-
MOCTDH TTPOUCXOAUT apudmerudeckoe okpyrieHne. CTyIeHT MOXKET MOJIy-
YUTh B KAQ4eCTBE UTOTOBOI OIEHKU 33 KypC OUEeHKY Oapr. IIPU YCJIOBUU,
YTO CPEJIHSAS OIEHKA 33 CEMECTPOBbIE KOHTPOJIBHBIE YIOBJIETBOPUTEHHAS



(6e3 okpyruienusi), T.e. %(Ok_p_ 1 + Ox.p. 2) > 3, u omeHKa 3a paboTy B
ceMecTpe X0Tst Obl yroBjieTBOpuTebHAsA Ocen. = 3; B ciiydae Ocen. < 3 U
%(OK,p‘ 1+ Ok.p. 2) = 3 HOJyUeHHE OLCHKU ABTOMATOM BO3MOXKHO TOJIBKO
¢ pasperenusi cemunapucta. [lepes moyuenunemM Ji000i OTEHKN aBTOMAa-
TOM BO3MOZKEH JIEKTOPCKUIT KOHTPOJIb (6ecesia ¢ JIEKTOPOM 110 MaTepUajiaM
Kypca), 110 pe3yJibTaraM KOTOPOI'O OLEHKa MOXKEeT ObITh HOoHMKeHa. Kax
[IPaBUJIO JIEKTOPCKMII KOHTPOJIb IIPOXOIUT B CJIydyae CYIIeCTBEHHON pa3Hu-
bl MEXKJLy OIleHKaMu B (popMysie, HO ObIBAIOT M HECTAHIaPTHBIE CJIyYau,
13-38 KOTOPBIX MPABUJIO IMONAJAHUsI Ha JEKTOPCKUM KOHTPOJIL HE Pop-
MaJIn30BaHo. IToOMUMO 3TOro, ecu CTyZeHT XO4YeT HOJLyYUTh ABTOMAaTOM
YZI0BJIETBOPUTEJILHYIO OLIEHKY, TO OH MOXKET CIEeJIATh 3TO TOJILKO C pa3pe-
[IEHUs] CEMUHAPUCTA.

Pemast uarun Ha 3K3aMeH, CTYIEHT OTKA3BIBAETCS 3aCUUTATH OIEHKY
Ogapr. B KA9eCTBE UTOIOBOI OIEHKHU 33 KypC U MOJydIuT ONEHKY Oyror.-

OK3aMeH HAYHETCS ¢ HEOOJIBIIOIO TECTa, HEIIPOXOXKIEHNE KOTOPOro BJe-
46T HEy[OBJIETBOPUTEIbHYIO OIEHKY U mepecaady. Ilociie mpoxoxKaeHns
TecTa OyaeT Oecesia HA OCHOBE OMJIETa C BOIIPOCAMY Ha OIPEIECHUS, 10~
Ka3aTeJIbCTBA U C 3ajadaMu. B ciyuae, eciu 1o dpopmyiie Oyror. < 3, a
Osks. = 3, 9K3aMeHATOp uMeeT npaBo (HO He 00s3aH!) MOCTABUTH 3a KypC
CTYZIEHTY OUEHKY <«YJOBJIETBOPUTEIHHO (3)».



3agaum A8 CEMUHAPOB M JIOMAalllHee 3aJIaHue

Sajaun st CeMUHAPCKUX 3aHATHUI, MPUBEIEHHBIE B 9TOM pas/iesie
pa3buTnl 10 HegeaaMm (Kak u goMainHee 3aganue). CeMUHAPUCT B IIpa-
Be OTKJIOHSATDLCS OT IIPEJJIOYKEHHOIO 3/1eCh IIAHA CEMUHAPOB 110 CBOEMY
YCMOTPEHUIO.

Sajaun, OMeYeHHbIE «O», PEKOMEHJIYeTCsl Pa300paTh Ha CeMUHAPE.

Bce permenus mosnkabI ObITH 000CHOBaHHBI! B cirydae orcyrcust o6oc-
HOBaHWI 3a/[a9a OlEHUBAETCS KAK PEIIEHHAs HEBEPHO.

1 Aoxarebpa joruku: BBeJIeHUE

1. [l KaKOro CJIOBa JIOXKHO BBICKA3bIBAHIE
«IlepBag 6yksa cyoBa riacuas — ( Bropas Gyksa cjoBa riacHaa V
IMocnenusisi GyKBa €JI0Ba TIacHast)» !

1) xkapa; 2) opaa; 3) oropog; 4) mapa.

2°. Jlokaxkutre, 910 ) + >y =ZVy; 6) cAy=ITVYy B) T > yg=aA7.
3. Haitnure aus dopmyist (2 A z) V (z A —z) V (-2 — —y) paBHOCWIBHYIO
dbopmyny (cpesm dopmys HuKe), IpeobpasoBaB IEPBYIO.

a) 1; 6) z A (2 Vy); B) Z V y; r) y.

4. JTokaxuTe JUCTPUOY TUBHOCTD JU3BIOHKIINKA OTHOCHTEILHO SKBHBAJICHT-
HOCTH:
zV(yz)=(zVy) & (zV2).

5. Bysesa dynxmus MAJ(x1, 22, 23) Bo3Bpammaer 1 Torga u TOJIBKO TOTJA,
KOI/Ia XOTsI OBl JiBe lepeMeHHble u3 TPEX pasHbl 1. Beipasure MAJ (21, 22, 23)
qepes OyseBy dopmyiry.

6. Jlokaxkure ciezyioniue dpopmyinsl pasiaoxkenuii (IIlennona u Puna):
a) f(xlvx%-'wmn) = (fl /\f(oax2v"'a$n)) \ (1’1 /\f(lax27~-~7$n))§

6) f(z1,22,...,2n) = (1®z)Af(0,22,...,2,)) B (1 A f(1,22,...,2,)).

7°. Bysiea dyukims 3ajana BeKTopoM 3uadenuii: f(x1, o, x3) = 10100101.
1. Onumure f vepes TabUIly HICTUHHOCTH.
2. Kakue 1epeMenHble [ SIBISIOTCS a) CYIECTBEHHbIME; 6) DUKTUBHBIMET?

3. Onumure f 1epes OyseBy dopmyiry.



8. Bysiea dynkuus f 3amgana ¢opmysioii. Beipasure f depe3 Tabimiry
ucTuHHOCTH U (hopMyiry ¢ omepauusiMu A, V, — (B crangapTHOM Gasuce):

a) f(z1,72) = 11 ® 22 @ (71 A 72);
6) f(x1,22,23) = T1Bx2®T3B (1 AT2) B (21 AT3) D (T2 Ax3) D (21 Ax2AT3).

9. [okaxure, uro He cymiecrByeT Oysesoil dyukuuu f(z,y), cylecrsenHo
3aBUCAIIEN OT 00erX IePEeMEeHHbBIX, TAKON UTO

10*. JTokaxkure, arto Jitoboe ToxkaecTBo Buja A = B, rne A u B — Gyute-
BBl POPMYJIBI CO CBsIBKAMU A, V, -, OCTAHETCs BEPHBIM, €CJI B HEM BCe
KOH'bIOHKIINU 3aMEHUTh Ha JU3IbIOHKIINU, & JU3bIOHKIUNA 3aMEHUTH HA
KOH'BIOHKITAY.

11*. Tlocrpoiite Takyio JIOrMIECKyIO CBa3Ky (OyseBy (DYHKIMIO OT JIBYX
[IEPEMEHHBIX ), 4TO Ji00as OyseBa MyHKIMs BHIPA3UMa B Bujie GOPMYJIbL ¢
3TON CBA3KOIL.

,Z[OMaIHHee 3aJlaHunue

Bo Bcex momamuux paborax Tpebyiorcs 060CHOBAHHBIE PelleHus!

1. z,y, z — HeJble YUCJIA, JJIs KOTOPBIX UCTUHHO BBICKA3BIBAHUE
(@ =y) A ((y<z) = 22> ) A((z <y) = (z>22))

Yemy paBHO x, ecyin z = 7,y = 167

2. Tlocrpoiire Tabiuiy ucruanocTu s Gyukuuu —((z A —y) A z).

3. Jlokaxkure, 91O

1@%1@%2:(‘%1—}%2)/\(%2—)%1).

4. BpinosiageTcst Jin JUCTPUOY TUBHOCTD JIJIs CJIEIYIONINX OTIePaIiyii:

a)x/\(y—)z);(m/\y)%(x/\z); 6)xEB(y<—>z);(a:EBy)<—>(:EEBz)

5. Bromosasercs I UMIIJINKaII1 a) KOMMYTAaTUBHOCTD;

6) acconmmaTuBHOCTS, T. €. (T — y) — 2 Lo (y = 2)?
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6. YKazaTb CyllecTBeHHbIe U HecylnecTBeHHble ((DUKTUBHBIE) [IEPEMEHHbIE
creayommux OyHKITAH:

a) f(r1,22,23) = 00111100; 6) g(x1,20,23) = (1 — (71 V 22)) = 3.

7. Jlokaxxute HOpMyITy Pa3I0KEHUS:

flay,.. o xn) = (21 V f(0,29,...,20)) A (021 V f(L 2o, ..., 2y)).

8. O6o3naunm depes 2! =z u 2° = —z. Ilycrs g, o, . . . , Qty, — HAGOD U3
HyJsieit u equant. Jlokaxkure, uro dyHkms 7 A 25> A ... Az ucruHHA
POBHO Ha OJIHOM BXOJHOM HabOPE: (1,2, . . ., Q.

9. Hokaxure dopmyiry \/(xi@xj) = (x1VaaV.. VT )A(T1 VT2 V... VT,)
,J
(mu3bIOHKIUA B J1€BOi YacTu Gepéres 110 BeeM 4 1 j: (1P x2)V (xaBx3)V. . .).

10*. Jlokaxkure, 94TO CyIecTByeT OyJieBa (byHKIMs, KOTOPYIO HEIb3s BhIpa-
3uTh (POPMYJION CO CBA3KamMu A u V.

2 MHuoxKecTBa U JIOTUKA

1°. FOuusépcym — narypasbnbie aucia (U = Ng). Ouuninure sHedopmaibao
HA PYCCKOM sI3bIKe MHOYKECTBA, 3aJIaHHbIe (DOPMYIaMU:

a) {1,3,5,7,...}; 6) {n|n = 2m mua nekoroporo m € Ny};

B) {n|(@m:n=2m)A (3k:n=23k)}.

2°. Muoxectso A 3amano dopmyioit (U = Ny):
A={n|3keN:n=Fk}.

Bepno am, uro A = {1, 4, 9}7?

3°. Onumure opmasnbao MHOKecTBa (U = Z):

a) MuoxkectBo, cocrosmee n3 uncen 1,10 u 100.

6) MHOXKeCTBO, COCTOsIIIEE U3 THUCeN, GONBIINX 5.

B) MHOXKeCTBO, COCTOsIINEE U3 HATYPAJIBHBIX IHCEJ, MEHBIINX 5.

r) MHOXKeCTBO, KOTOPOE He COJIEPIKUT SJIEMEHTOB.

11



4°. JToxaxkure, 9T0 Jjist JIIOOBIX MHOXKeCTB A, B, C' BBITOJHAIOTCS paBEeH-
cTBa

a) A\ (A\B)=ANB; 6)BU(A\B)=AUDB;
B) (AUB)\(ANB) = (A\B)U(B\4); 1) (AUB)\C = (A\C)U(B\O).

KommenrTapwuii: Vcrnosb3yiite npu pereHur Kak JguarpaMMbl Diepa-
Benna, rak u mepexos K popMysiaM ajareOpbl JOTHKH.

5. Ha guciosoii nupsamoii mannl asa orpeska: P = [2,10] u @ = [6,14].
Bribepure Takoii orpe3ok A, uro dopmyiia

((x€eA) = (zxeP)V(zeQ)

TOXKIECTBEHHO MCTUHHA, TO €CTh IPUHUMAET 3HAYeHnE | mpu JIFoOOM 3Hate-
HUM IIEPEMEHHON .

1) [0,3] 2) [3,11] 3) [11,15] 4) [15,17]

6. IIpo muOokecTBa A, B, C ussecrrno, uro AN B C C\ (AU B). Bepuo
g, aro Torna A C A A B?

7. Jlokaxxurte BKJIOYEHIE
(A1NAsN---NA,)A(B1NBaN---NBy,) C (A1 AB)U(A3AB)U- - -U(A,ABy,)

Ay mobsIx MHOKeCTB A;, B;.

8. JlokazknuTe paBeHCTBO
(A1NAoNAsN- - -NA,)\(B1UBoU- - -UB,,) = (A1\B1)N(A2\B2)N: - -N(A\Br)

st To0BIX MHOXKeCTB A;, B;.

,Z[OMaIIIHee 3aJaHue

1. BepHo jiu, 9TO j1j1s1 JIFOOBIX MHOXKECTB A 1 B BBIIOJIHAETCSI PABEHCTBO

(A\B)N((AUB)\ (ANB)) = A\ B?

2. Bepno Jin, uro a5 10061x MHOKECTE A, B 1 C BBIIIOJIHAETCS PABEHCTBO

(AN B)U(AN\C)N(A\(BNC)) = A\ (BUC)?

3. Bepno s, uro st s1i066x MHOXKECTB A, B 1 C' BBITOJHSAETCS PABEHCTBO

(ANB)\C = (A\C)N(B\C)?
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4. BepHo Jm, 4T0 17151 JIFOOBIX MHOXKECTB A 1 B BBINOJIHAETCS BKJIIOYEHUE

(AUB)\ (A\ B) C B?

5. ITycrs P = [10,40]; @ = [20, 30]; u3BecTHO, 4TO OTPE30K A YIOBIIETBODSI-
€T COOTHOIIECHUIO

(xeA) = (zeP)AN((zeQ)— (zed)).

1. Haitnmre oTpe3ok A MakCHMAaJILHO BO3MOYKHOMN JIJIMHBL.
2. Haiiure orpe3ok A MUHUMAJBHO BO3MOXKHOM JIJTMHBI.
6. ITpo muoxkecta A, B, X, Y ussecrno, uro ANX = BNX, AUY = BUY.
Bepno s, uro rorga eimosHsercst paseHerso AU (Y \ X) = BU (Y \ X)?

7. llycts A} D Ay D A3 D --- D A, D ... — HeBo3pacTamuas Moc/ej0Ba-
TeIBHOCTHh MHOXKeCTB. VI3BecTHO, uTo A1 \ A4 = Ag \ Ag. Hokaxure, 9To
A\ A7 = A3\ As.

8. ITycrs A, B, C, D — rakue orpesku npsimoit, uro AA B = C A D (cum-
MeTPUYECKUE PA3HOCTH PABHBI). BepHO Jii, YTO BBIIOJHAETCS BKIIIOYEHIE

ANBCC?

3 Maremaruydeckue onpe/jiejieHus,
YTBEP2KJI€HUS U JOKa3aTeJIbCTBA

1. U3sBecrro, uro ucTuHHBL yTBepKaeHns AV (B A -C) u -AA (BV C).
Kaxkwue u3 yreepxkennit A, B, C' uCTUHHBI, & KaKWe JIOXKHbBI ]

2. JlokaxkuTe, UCIOJIb3ys KOHTPAIIO3UIIAIO, 9TO ecjiu ab He JeuTcd Ha N,
TO @ He AeJUTCS Ha 1 U b He JiesuTest Ha n. 371ech a,b,n € Z.

3. Jlokaxkure, 4To ecqu a X b = ¢, To x0T OBl OJHO W3 dHCes] a, b He
MIPEBOCXOMIAT +/C; 37€CH @, b, ¢ — MOJIO’KUTENILHBIE BEIECTBEHHbIE THCIIA.

4. BepHo 511 yTBEpK ACHUE:

a) CyH_IeCTByIOT Pa3/JIMYIHbIE ITOJIOZKUTEJIbHBIE 1eJIble YUCJIia ™M U N, TaKnue

aro m < n u n2 KpaTHO M, HO N HE KPaTHO M;

6) IIpousseseHne PAIMOHAIBHOIO W UPPAIMOHATIBHOIO YHCJIA — UPPAIO-
HaJIbHOE 9UCJIO?

5. JTokazkuTe, 9T0 9ucIo /3 + /2 HppanHoHAILHO.

Vkazanme: (v/3 4+ v/2) x (V3 — V/2).
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6. ,ZLOK&}KI/ITG, qTO JJIdA JIFOOOrO IeJIOT'O ITOJIOZKHUTEJIHLHOI'O T BBITIOJIHACTCA

1-28+2.2243.224 ... 4n-2"=(n—1)-2"" 2.

7. Jloxkaxkure, 910 1 MOXKHO MPEICTaBUTH B Bujie CyMMbI 2021 pa3inaHbIx
OOBIKHOBEHHBIX JIpobeii ¢ aucyiuresieM 1 U MOJIOKUTETbHBIM 3HAMEHATEIEM.

8. Ha nocke nanmcans! cro nudp — Hyam 1 equHUIpb! (B 11060 KOMOMHA-
1un). Paspenaercst BBINONHATD J(Ba, JefCTBAS:

1. 3amenars nepsyio nubdpy (HyJab HA eUHUILY U HAOOOPOT);
2. 3aMeHATHh UMPY, CTOSILYIO TOCJIE TEPBOIl €IMHUITHI.

JlokazkuTe, UTO 1OC/Ie HECKOJBKUX TAKUX 3aMEH MOXKHO ITOJIYyYUTh JIFOOYI0
roMmOuuanmio u3 100 myseit u equHMII,

9. Kakoe u3 yTBep:KIeHUIl cCUiIbHEE:

Va Jy : P(x,y) ATH Jy Vo : P(xz,y)?

10. 13 nesnbix uncesn ot 1 g0 2n Beibpano n + 1 uucio. Jlokaxure, 910
Cpelii BBIOPAHHBIX YHCEJ HANIYTCS JBa, OJHO U3 KOTOPBIX JIEJUTCS HA

IpyToe.

11. Ha kpafo mycThIHN IMeeTcs GOBINoN 3amac OeH3uHa W MAalInHa, KO-
Topas IIPH TOJIHOM 3ampaBKe MOXKeT mpoexaThb 50 kmimomeTpos. Mmerorca
(B HEOrpAHNTIEHHOM KOJIMYIECTBE) KAHUCTPHI, B KOTOPbIE MOXKHO CIINBATDH
Gensun n3 Gen306aKa MAIIMHBL U OCTABJIATL Ha XpaHeHue (B JI000I ToUKe
mycreiny). Jlokasarsb, 9TO MAIIXHA MOXKET IPOEXaTh JIIOOOE PACCTOSHUE.
(Kanuerpor ¢ GEH3MHOM BO3UTH HE Pa3pEINaETCsl, IyCThIe MOXKHO BO3UTH B
JIFOGOM KOJIYECTBE. )

12*. JIabupuHTOM Ha3LIBaeTCA KJeTdaThiil kBagpar 10 X 10, HekoTopble
mapbl COCEHUX y3JI0B B KOTOPOM COEIUHEHBI OTPE3KOM — <«CTEHOW» —
TakKuM 00PA30M, 9TO HEPEXO/Ist U3 KJIETKNA B COCEHIOI0 10 CTOPOHE KJIETKY U
HE IIPOXO0/Is Yepe3 CTEHbI, MOXKHO ITOCETUTh BCe KJIETKU KBajpara. I'panuily
KBaJIpaTa OyJIeM TaK»Ke CIUTAaTh OOHEeCEHHO cTeHoil. B HekoTopoit KieTke
HEKOTOpPOro jabupunaTa crout pobdor. OH nmornumaer 4 komauasr — JI, 11,
B, H, 10 KOTOpBIM COOTBETCTBEHHO HJET BJIEBO, BIIPABO, BBEPX U BHU3, a
€CJIN TIePeJl HUM «CTE€Ha», TO CTOUT Ha MecTe. Kak HammcaThb mporpaMmmy
718 pobOTa, BBIOIHSS KOTOPYIO OH ODOMIET BCE KJIETKUA HE3ABUCUMO OT
JIAOUPUHTA, U OT CBOEI'0 HAYAJIBHOI'O IOJIOXKEHUsI?
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13. Yb6enurech B UCTHHHOCTU yTBEpXKIeHUs (npu IpousBosbHbix A u B):
(A= B)V (B — A). (1)

3adukcupyem mpousBosibHYIO mapabosy. [lycrs A — yTBep:KieHne «BeTBU
napaboJibl HAIIPABJIEHBI BBEPX», a B =«mnapabosa nepecekaer 0 (npsamyio
y = 0)». IIpocienure 3a CIIeIyOMUMU PACCYKICHUAME. Y TBEPXKICHIE
«€eCcau BEeTBU 1apaboJibl HAIIPABJIEHBI BBEPX, TO mapaboJia mnepecekaeT 0,
OYEBU/IHO, JIOXKHO; TOIJIa UCTUHHBIM JIOJIPKHO OBITH YTBEPXKJICHHUE <«ECJIN
rnapabosta nepecekaer 0, TO BeTBU IapabOJIbl HAIIPABJIEHBI BBEPX», HO OHO
rakzke JI02KHO. To ecTh 062 yTBepKIeHus B Au3bIoHKIMHA (1) J102KHBL (11pU
HEKOTOPOM BbIOope yrBepKienuii A u B), HO caMa U3 bIOHKIIUS UCTHHHA!
Haiiure omubKy B paccyKIeHHUAX.

,Z[OMaIlIHee 3aJaHue

1. Haiigure ommbKy B fokaszareiberse yreepxkiuenus «Eciu A C (BUC),
10 AC Bum A C Ch».

1) samumem yTBepKIEHUS JIJIS KAXKIOTO JIEMEHTa IOHUBEPCYMA:

(reAd) »xe€(BUQO);
2) packpbiBaeM OObEJAUHEHUE U MEPEIUCHIBAEM UMILIUKAIIUIO:
(g A)V(zeB)V(zxel)

3) ayGuupyeM IEepBYIO CKOOKY U II€PErpyluPOBBIBAEM UJICHDL:

(zg AV (zeB))V(zgA)V(zel));
4) TmepexojuM OT JU3HIOHKINH K UMILIAKAIASIM:

((reA) = (xeB)V({(zeA —(xel));
5) nepexoxum obpaTHO K 3anucu B MuoxkecrBax: A C B wm A C C.

2. B mome xuByT A, ero xkena B u ux getu C, D, | ipu 3TOM ClIpaBe | IuBbI
CJIEJTYIONINE YTBEPIKICHU:

1) ecoim A cmoTpuT TesIeBU30D, TO U B CMOTDHUT TeJIeBU30pD;
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2

xoTs1 ObI ouH u3 D u F cMOTPUT TeJIeBU30p;

4
)

3) posuO ofuu u3 B u C cMoTputT TeseBusop;
) C u D mubo oba cMoTpsIT, Tu60 064 HE CMOTPSIT TEJIEBU30D;

ec E cmorput Tenesusop, To A u D ToKe CMOTPSAT TEJIEBUB0P.

Kro CMOTPUT U KTO HE CMOTPUT TeJIeBI/I30p?

3. JTokaxKnuTe, UCIIOMb3Ysl KOHTPAIIO3UIINIO, 9T0 ecn 2 — 62 + 5 1éTHO, TO
T HEYETHO; 3]1eCh & € 7.

4. JlokaxkuTe, YTO IIPOU3BEIEHUE TIOJOKUTEIHHOIO PAIMOHAIBHOIO YHCJIa
U UPPAIMOHAJIBHOI'O YUCJIa — UPPAIMOHAIBHOE THUCIIO.

5. IIpo memycThie IonapHo HecoBmagatonue Muoxecrsa A, B u C uzsectHo,

aro C\ AC Bu C\ B C A. Boamoxuo su, uto B = ANC?

6. JlokaxkuTe paBeHCTBA

a)1-(n—1)+2.(n—2)+...+(n_1).1:w;

sin(n+ Yz 1
0) C05x+0052$+'--+cosnx:(_7x?)_,'
251n§ 2

7. B 3ageTe ydacTBOBAJIO HECKOJBKO CTYJEHTOB W Npenomasareseii. Vs-
BECTHO, YTO B KOMHATY, IJI€ MIPOUCXO/IAII 3a9€T, KayKJBbIH yIACTHUK 3a9eTa
Bo1IeJI JIMIIb OJHaXKJ/Ibl 1 YTO Ka}K,ZLI)Iﬁ HpeHOﬂaBaTeﬂb IIOFOBOPI/I.H C KazK-
JIBIM CTyJIeHTOM. JIOKayKnTe, 9TO B KaKOW-TO MOMEHT 3adeTa B KOMHATE
IPUCYTCTBOBAIM JIubO BCE CTYIEHTHI (1, MOXKET OBITh, KTO-TO U3 [IPEIoja-
Baresieit), 6o Bee mpenogaBaTeau (M, MOXKET ObITb, KTO-TO U3 CTYJEHTOB).

8. Haiijure ommbKy B JOKA3aTEIHCTBE 1O UHIYKIUUA YTBEPKICHUS «BCE
JIOIIA M OJIHOTO IBeTa», TouHee A(n) =«Jobble n JoMagel 0JHOrO IBETAY.
Basza, A(1), oueBuzgna: onua somais oguoro usera. [lar, A(n) — A(n+1):
y6epém onHy Jomap u3 n+1 u Bocronb3yeMmcs npeyioxkenueM A(n) — mosry-
YUM, YTO OCTABIIUECS 1 JIOIAJIEN OIHOrO IBeTa. BepHéM Ternepb yOpaHHYO
JIOMIa b, YOEepEM JIPYTYIO JIOMIAIh U OIATh BOCIIOJIb3YEeMCsI ITPEJIOKEHIEM
A(n) — ougaTh mOJIyunM, YTO BHIOPAHHBIE 7 JIONMIAEH OJHOIO I[BETA, a 3Ha-
9UT U yOpaHHasl B HadYaJje JIOMIALb TOI'O ¥Ke IIBETa, YTO U BCE OCTaJIbHBIE.
Wrak, MBI JoKa3ajn, 9To Jobas n + 1 Joma b OHOTO IBETA.

9. B mpamoyroabanKe 3 X 1 CTOAT (PUIIKK TPEX IMBETOB, TIO N MITYK KayKI0TO
npeta. /lokaxkuTe, 9T0 MOXKHO TEPECTaBUTL (PUIIKKN B KaXKJI0H CTPOKE TaK,
9TOOBI B KAXKJIOM CTOJIOIE ObLIn (DUITKU BCEX I[BETOB.
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10*. Hoxkaxkure, 9TO KaxKI0€ YUCIO /a1 + /az + ...+ /ay, rae a; € N He
KBaJIPATHI [EJIbIX YUCE]I, MPPAIHOHAIBHO.

4 TI'padsl I. HeopuentupoBanubie rpadbl

O Tepmunosioruu. Eciu He 0roBopeHo mpoOTUBHOE, IO, CJIOBOM «T'pad»
JaJee IOHNMAaEeTC s HeOPUEHTUPOBAHHbIH Tpad 0e3 meresib u KpaTHBIX PEGED.
Bripazkenue «mogarpad A rpada B» (A C B) ozHavaer, 910 rpad A MOXKHO
moJiyunTh u3 rpacda B ypajeHuemM 4acTy BepIIUH U pEdep.

I'pagp—nymov P, umeer n + 1 Bepmmny vg, v1, . .. V,. PEOpaMu cBs3aHBI
napel Beprmd v; U vi41 (0 < n — 1). Takum obpazom, B rpade—iyru n
pébep. ToBopsT, uro dauna myTu pasua n. I'pagp-yuxa C, uMeer n BeprmH
U1y Un, B ={{vi,vip1} | 1 < <n}U{v,,v1}. Hoarnwd epad K, (V, E)
WMeeT 7 BEepINUH, KaxKJas Iapa KOTOPBIX COoeJMHeHa pebpoMm: E = (‘2/

1. Haiture gncso pédbep B nosHoM rpade K.

2. Jlokaxxute, 9TO HE CYIIECTBYET rpada ¢ IIThbIO BEPITUHAME, CTETICHU
KOTODPBIX paBHBI 4, 4, 4, 4, 2.

3. B rpadre 100 Bepmmu u 800 pédep.

a) Jlokaxure, 9T0 B 9TOM rpade ecTh XOTs Obl OJ[HA BEPIINHA CTEIEHH HE
MeHbIe 16.

6) Moxker Jin Tak CIyd9UTHCs, 9TO BCE BEPUIMHBI 3TOr0 rpada MMerT
crernenb 167

Honoanenuem G rpada G HasbBaeTcs Takoil rpad Ha TOM Ke MHOXKe-
CTBe BepImH, 9To u y rpada (G, B KOTOPOM Mapa BepINUH CBsa3aHa peObpoM
TOrJa ¥ TOJIBKO TOrja, Korjga B G 3Ta mmapa BepIuH pedpoM He CBs3aHa.

4. JTokaxxute, 4T0 rpad COMEPKUT KJIUKY HA 1 BEPIIMHAX TOIJIA U TOJHKO
TOT 12, KOIJIa €r0 JOIIOJIHEHHE COLEPKUT He3aBUCHUMOE MHOXKECTBO Ha N
BepIINHAX.

5. Jlokaxkure, uro ecniu Hy; u Hy — cBsizabie oarpadsl rpada G, takue
aro Hy N Hy # @, To moarpad Hy U Hy cBs3en.

6. lokaxkure, 94T0 rpad WM ero JONOJHEHUE CBA3HBI (BO3MOXKHO 00a
CBSI3HBI).

7. Kakoe MakcuMaJsibHOE JIHCIO pEOEp MOXKET OBITH B HECBSI3HOM T'pade ¢ n
BEPIITUHAMY !
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8. Kaxnas Bepmunaa rpada G umeer crenensb 2. Jlokaxkunre, uro G =
HyUHU...UHp, rne H;—rpad nukn, u H; N H; = @.

IMoxrpad GU| = (U, (g) N E(G)) rpacda G HA3BIBAIOT UHOYUUPOGAH-

wowm (MaOKecTBOM U C V).

9. JlokaxkuTe, 9TO BEPIIMHBI CBA3HOTO rpada G MOXKHO YHOPSAIOYUTH
TaK, 910 Juia Kaxgoro i, 1 < i < |V(G)|, uanynupoanHblit nogrpad
G[{v1,...,v;}] Gyner cBA3HBIM.

10. ITpo rpad u3sectHo, uto B HEM 1000 Beprma u 2020 pébep. Bepro Jn,
9TO B TAKOM T'pade MOXKET He 0Ka3aThCs HU OJIHOTO TYTH JJTUHBL 647

,Z';OMaI_I_IHee 3aJaHue

1. CymecrByer ju rpacd Ha 8 BepiimHax, B KOTOpOM 23 pebpa W ecTb
BepiuHa crermenn 17

2. B crpane Hudpa ects 9 ropomos ¢ wazsanusmu 1, 2, 3, 4, 5, 6, 7, 8,
9. IlyremecTBeHHUK OOHAPYKUJI, 9TO JABA TOPOJIA COEIUHEHDBI ABUAJIMHIEH
B TOM ¥ TOJIBKO B TOM CJIy4ae, eCJId JABY3HAYHOE YUCJIO, COCTABICHHOE U3
mup-Ha3BaHUI STUX TOPOMIOB, JeauTcsd Ha 3. MoxKHO Jjiu 100paThcs u3
ropozia 1 B ropos 9, ncnosib3ys 3Tu aBuajuHun (BO3MOXKHO, ¢ lIepecajkaMu)?

3. Haiimure Bce rpadbl, B KOTOPBIX KaxKIas mapa pédep mmeeT OOIuit
KOHeII,

4. B rpade na 400 BepmmHax crenenb Kaxkoi Bepmnabl pasaa 201. loka-
JKUTE, 9TO B 9TOM rpade eCTh UK JINHBL 3.

5. Bepno sn uro, ecau Hy u Hy — cBst3uble noarpadnl rpacda G, Takue
aro Hy N Hs # &, To noarpad Hy N Hy cBsizen?

6. B crpane Cemépka 15 ropoioB, KaxKIblil U3 KOTOPBIX COEIUHEH JI0PO-
ramMu He MeHee, deMm ¢ 7 apyrumu. Jlokakure, 94TO m3 J1I0O00OT0 TOpOIA
MOXKHO JI06paThest J10 JIF060ro Apyroro (BO3MOXKHO, IIpoe3xkKasi depe3 JIpyrue
roposia).

7. CopmysupyiiTe ciemyromiee yTBepXK/IeHIE HA sI3bIKe TEOpHH I'padoB 1
JoKaxXuTe ero. Ha Kaykoit IEKIIUK eCTh ABa CTY/I€HTa, KOTOPBIE 3HAKOMBI C
OJIMHAKOBOM IHCJIOM CTYJEHTOB (3HAKOMCTBO CUUTACTCS B3AUMHBIM, €CJIHA HA
JIEKITUIO [IPUIIEN ONUH CTYJEHT UJIM HUKTO HE HPHUIIE] — OHA OTMEHSAETCs ).

8. Haiimure Bce rpadb-iyTn u rpadbI-IUKIbI, TOIOJHEHIE KOTOPBIX Tpad-
MyTh WX I'Pad-IUKII.
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5 TI'padmnr II. /lepeBbs m packpacku

O TepmMmuHoJOTHHU. Packpacka Bepinui rpada Ha3bIBAETC NPasgusbHOT,
€CJTM KOHIThI KarKJI0ro pebpa MOKPAIIEHbI B PA3HbIE I[BETA.
Paccmosruem p(u,v) MEXKILy JBYMsl BEPIIUHAMU % U U B CBA3HOM Ipade
Ha3bIBAIOT JJINHY KPATUYANIIEro myTH MexK 1y HuMu. JJuamempom rpada
G naspBator uncyo diam(G) = Inax, p(u,v), a TaK¥Ke IIyTh TAKOH JIJIHHBL.
;

Bepuinaa v HasbBaeTCS yenmpom rpada, eciau MAKCUMAIbHOE DACCTOSHUE
oT Heé 110 J11060# IPYroii BepIINHbI MUHUMAJIBHO; 9TO PACCTOSIHIE HA3BIBAIOT
paduycom rad(G) = min max p(u, v).

veV ueV

1. JlepeBo umeer 2020 Beprua. BepHo i, 9uTo B HEM HaligeTcs MyTh
JJIAHEL 37

2. CymecrByer i JiepeBo Ha 9 BepInHAX, B KOTOPOM 2 BEPIIUHBI UMEIOT
cTernenp 57

3. B aepese Her Bepiun crenenu 2. JJokaykuTe, 9T0 KOJUIECTBO BUCIINX
BepiuH (T. €. BEPIIUH cTeneHu 1) GoJblle IOJIOBUHBI OBIIEro KOJIUIeCTBa
BEPIIUH.

OcmosHoim depesom HA3BIBAIOT moArpad rpada, KOTOPHI siBJIsSeTCs
JIEPEBOM Ha BCEX BEPIINHAX UCXOIHOro rpada.

4. JlokazkuTe, 9TO JIOOOH CBSA3HBIN rpad UMEET OCTOBHOE JIEPEBO

5. IIpo rpad ussectno, uro B HEM 1000 Bepmun u 2021 pébep. Bepno Jn,
910

a) B TakoM rpade 06s3aTesabHo ecth MapipyT auuHabl 3000;

6) B TakoM rpade MOXKeT He OKA3aThCd HU OJHOrO [yTH JJIUHBLL 647

6. JlokaknuTe MU ONPOBEPIHUTE CJIELYIOIINE YTBEPKIEHUS:

a) ecau B rpade ecTb 3aMKHYTBIl MApPIIPYT YETHOH JJIMHBL, TO B rpade
€CThb ITUKJI Y6THOM JIJTMHBI.

6) eciiu B rpade €CTh 3aMKHYTHIHi MApPIIPYT HEYETHON JJIMHBL, TO B rpade
€CTh IUKJI HEYETHON JIJIUHBI.

7. 1. Jokaxure, 4To J1000€ JIEPEBO 2-PaCcKpaIIuBaeMo (CyIIecTBYeT mpa-
BUJIbHAsI PACKPACKA B 2 [[BETA).

2. CKOJIBKO €CTh IIPaBUJIbHBIX 2-PACKPaCOK y JlepeBa’
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8. Hokaxkwure, uro eciin G CONEPKUT KIIMKY pa3Mepa 7, TO €ro BepITHHbI
HeJIb3s PACKPaCUTh IIPABUJIBHO B 1 — 1 IIBETOB.

9. Nnmeerca cas3ubliil rpad. Jokaknure, 94T0 B HEM MOXKHO BBIOpATH OHY
13 BEPIIMH TaK, ITOOBI HOCJIE €6 YIaJIeHUsI BMECTE CO BCEMU BEILYIINMU U3
Heé pébpaMm OCTaHEeTCs CBA3HBIN rpad.

10. 1. Jokaxure, uro rad(G) < diam(G) < 2rad(G).

2. Ilpusenure npumep rpada G, mis koroporo rad(G) = diam(G).

,Z[OMaII_IHee 3aJaHue

1. Cremnenb KaxkJioil BepiuHbl rpada pasHa 2. Bepro i, aro sToT rpad
2-pacKpaIimBaeMblii?

2. JlokaxknTe, UTO B JiepeBe Ha 2n BEPIIUHAX €CTh HE3aBUCHMOE MHOXKECTBO
pasMepa 1 (HU OJHA I1apa BEPIIUH MHOXKECTBA HE COEIUHEHA PEGPOM).

3. B mepese na 2021 BeprmmHax POBHO TPH BEPIIUHBI UMEIOT CTEIEHDb 1.
CKOJIBKO BEPIIIH UMEIOT CTEeHb 37

4. CyiecTByOT JIX JBa JIEPeBa C OJUHAKOBBIM YHCJIOM BEPIIUH 7 ¥ OJUHAKO-
BBIMH JIUAMETPAMU d, TAKUE ITO MOXKHO JI06aBUTH PeOPO MEK Ty BEepIINHAMUI
9TUX JIEPEBBEB, YTOOBI JIJINHA JIMAMeTPa, [IOJIyYeHHOTO JepeBa PaBHsIACH d!

5. JlokaxkuTe, 9TO €C/u CTENeHb KayKI0! BepIInHbI I'pada He mpeBocxoauT d,
TO ero MOXKHO IIPABUJILHO PAcKpacuThb B d + 1 1mBer.

6. HazoBem He 2-packparmmBaeMblit Tpad MUHUMAJIBHBIM, €CJIU TIOCTIE yIa-
JieHust Jiro00ro pedpa OH CTAHOBUTCS 2-pacKkparmiunBaeMbiM. Jlokakure, 910
B MHUHHUMAaJbHOM He 2-packpammuBaemoMm rpade na 1000 BeprmumHax ecTb
XOoTd 6])1 O/lHa M30JIMPpOBaHHAas BEPIIUHa (T. €. BeplIinHa CTeIleHn 0)

7. Illycts G — cBa3HbIl Tpad, KOTOPBIH He SBIsSeTcs TPadOM-IIyTEM U
|[V(G)| > 3. Hokaxure, uro B G €CTh TPH BEPIIMHBL U1, U2, U3, B PE3YJILTATE
YJIAJEHUsT KOTOPBIX BMECTE CO BCEMHU CMEXKHBIMU PEOPAMM, [IOJIydaeTcs
casublii rpad G’ = GV \ {v1,va, v3}].

8. I'pad mosrygen u3 rpada-mukira Cyy,, n > 2 q00aBIeHHEM DEOEDP, COemm-
HSIIOIIUX IIPOTUBOIOJIOYKHbIE BEPIIUHBI (V1 COEIMHEHA C Upy1, U2 C Upto U
T.71.). IIpn Kakux n mosydusmuiicst rpad NPABIIBHO PACKPAITMBAEMbIH

a) B zBa 1Bera; 6) B Tpu npera’
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9. B rpade na 100 BepmHax, KaxK/as U3 KOTOPBIX NMEET CTEIEeHb 3, €CTh
posHo 600 myTeit gyuabl 3. CKOJIBKO B 9TOM I'pade IUKJIOB JJIMHBL 37

10*. Jlokaxkure, 4TO €C/iM pa3Mep MaKCUMAaJbHON KUK B rpade YeTHDI,
TO MOXKHO PACKPACUTH BEPIIUHBI Ipada B JiBa I[BETa TaK, 9TO PA3MepbI
MaKCUMAJIbHBIX KJIMK B Hoarpadax oboux 1BeToB paBHbI (moarpad uHIy-
[MPOBAH MHOXKECTBOM BEPIIMH OJIHOI'O IIBETA).

6 JIBymosibHble rpadbl, IIapOCOYEeTAHUS
1 HyHKIIN

Hanomunaumue: He 06s13aTe/IbHO BCIOAY ONPEICJEHHbBIC (DYHKIUU MBI Ha-
3bIBAEM YACTUYHBIMU (DYHKIUSIMU, & BCIOAY OINPEICJICHHBbIE (DYHKIUH —
OTOOPAKEHUSIMU HJIH TOTATbHBIMU pyHKIHsMu. Oboznadenue f: A — B
O3HaYaer, 9T0 MHOXKeCTBO A — obJiacth omupenesienus: pyaknuu f, T.e. [ —
orobpazkenue u3z A B B.

1. Yacruunasi byakius f u3 muoxkecrsa {1,2,...,8} B maoxecrso {a,b, ..., e}
OIIpeIEIeHa CJIEAYIONUM 00Pa30OM:

fil—=a, 2—a, 3—c¢, 4—d, b—c, Trd.
Haiimure  a) Dom(f);  6) Range(f); 8) f({1,2,3});
r) f7He) A) f({1,2,3,5,6}); e) fT'({a,b,c}).
2. Yactuunasa beHKHI/IH g U3 MHOZKECTBa ITOJIOZKUTEJILHBIX TEJIbIX 9UCET B

MHOKECTBO ITOJIOZKUATEJbHBIX IEJIBIX YUCEJ COIOCTABIISIET YUCIY & HAMOOJIb-
U IIPOCTON JEJIUTEIIb X.

a) Kakosa obsiactb onpejienenust g?
6) Bepno s, uro eciu X — koneunoe, To u g~ ' (X) koneunoe?
B) Haiiure g~—1(3).

3°. Ilycty f — wacTtuuHasi pyHKIMS U3 MHOXKeCTBa A B MHOXKeCTBO B,
X, Y CA U,V C B. Bepubl i st io6bix muoxects f, A, B, X, Y, U,
V crenyromue yTBEepKICHUS

a) f(XUY) = f(X)Uf(Y);
6) us paserctsa f(X) = f(Y) cnienyer X NY # o;
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B) [TH(UNV)=fHU)NfH(V);
r) us pasencrsa f~H(U) = f~1(V) cnenyer U = V.

4°. Yactnunas pyHKOms f onpeseseHa Ha MHOXKECTBe X W IPUHUMAET
3HaYeHus B MHOXKecTBe Y, mipu 3toM B C Y. Kakoif 3HaK cpaBHeHUsI
MOYKHO HOCTaBUThL BMECTO «?», uTobbl yTBepzKienne «f(f~1(B))? B» cramo
BEPHBIM?

5°. Ilycte A u B — naBa muoxkecTBa. [Tokaskure paBHOCHUIBHOCTH CBOHCTB
«cymecTByer orobpazkenue f: A — B, sBIIsIONeecs MHHEKINEH» U «CyIIe-
crByer orobpaxkenue f: B — A, sIBJISIIONIEECS] CIOPbEKIUE».

6. [IpuBeure MpuMep CIOPHEKIMA MHOYXKECTBA, MMOJIOKUTEIHHBIX TEJIBIX
quces Ha cebdsd, JJIsT KOTOPO# mpoobpas J1oboro 1-3/1eMeHTHOTO MHOXKECTBA
OeCKOHEeYeH.

[Tapocodueramne nokpwvisaem BepmHy rpada, ecau OHO COIEePKUT pedbpo,
CMEKHO€e 9TOil BepIluHe.

7*. Hau nBynosbublii rpad G(A U B, E). B G ectb aBa mapocodyeranus.
JlokaxkuTe, 9TO €CTh TPETHE, KOTOPOE IOKPHIBAET BCE BEPIIMHDI [IEPBOTO
IapoCOYeTaHNs U3 J0JA A M BCe BEPIINHLI BTOPOrO MAapOCOYETAHUA N3
o B.

8*. B ka0l KJIeTKe JOCKKA N X N HAIMCAHO HEOTPHUIATETLHOE BEIECTBEH-
HOE YHCJIO TAKUM 00Pa30M, YTO CyMMBI B KaXK 10l TOPU3OHTAJIA U BEPTUKAJIN
paBubl 1. /lokaxkuTe, 9TO MOXKHO PACCTABUTH 1 HEOBIOMUX JPYT JIPyTra
Jlafieil Tak, 9TO CTOSIIHE IO/ HUMHU YHUCJIa OyIyT HEHYIEBBIMU.

lomanrnee 3a1anue

1. Yacruunas byaknust h u3 maoxkecrsa {0, 1, ..., 8} B mroxectso {a,b, ..., g}
OIIPEJICJICHA CJIELYIOMUM 00PA30M:

h:1—b, 2—¢, 3+—b 4—e 5b—b 6re 8 f
Haiinre a) Dom(h);  6) Range(h); h({0,1,2,3,4}); B) h=*({a,b,c});
r) h=1(h({0,1,2,6,7,8})); m) h(h~'({a,b,c,d,e})).

2. Yactuunas GyHKns [ U3 MHOXKECTBA IIEJIBIX UUCE B MHOXKECTBO IIe-
JIBIX IUCEJT COITOCTABJISIET YUCJIY & HAUMEHBIIee IIPOCTOE IUCIIO, KOTOPOE
Gosbie 2. JIoKazKUTe, ITO €CIM MHOYKECTBO IIEJIBIX Irce X KOHEUYHOE,
TO M TOJTHBIH TPooGpas Toro MuHoxkecTsa f~1(X) KoHeueH.
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Ilpu permrtennu ciegyroniux 3aa4 IpUBEIUTe KOHTPIIPHMED, KOIJIA BKJIIO-
YeHHe He BBIIIOJIHACTCH.

3. Ilycrs f — gactuunast pyHKIMSA U3 MHOKeCTBa X B MHOXKECTBO Y, IIpu
srom A C X. Kakoii 3HaK cpaBHEHHs] MOXKHO IIOCTaBUTb BMECTO «?», UTOOBI
YTBEPXK IeHUEe

FHfA)7A
crano BepubiM? (Bo3MOXKHBIE 3HAKYM CPABHEHUS B 9TON U JBYX CJIEILYIONIUX
zagadax: C, D, =. HyxkHo0 yuecTb Bce BApDHAHTHI. )

4. [lycrs f — gactuunas yHKIusa u3 MHOXKecTBa A U B B MHOXKECTBO Y.
Kaxkoii 3Hak cpaBHEHUsT MOYKHO [TOCTABUTH BMECTO «!», YTOOBI YTBEPXKICHUE

FLANB)? f(A)\ f(B)
CTAJIO BEPHBIM?!

5. Ilycrs f — gactuunast pyHKIMS U3 MHOKecTBa X B MHOXKECTBO Y, IIpu
srom AU B C Y. Kakoit 3HaK cpaBHEHHSI MOXKHO ITOCTABUTH BMECTO «7»,
9TOOBI yTBEPKIEHUE

FHANB) 2 fTHA)N\ FH(B)

CTAJIO BEPHBIM?!

Hanomuum, 4o napocowemanuenm (B IpOU3BOILHOM ) Ipade HA3BIBACTCS
MHOYKECTBO pEGep, He NMEIOMUX OOIMIUX KOHIIOB; ITIapOCOYETAHIE HA3BIBACTCS
COBEPWEHHDILM, €CITU KAXKJIasl BEPIINHA rpada MPUHAIJIEKUT HEKOTOPOMY
pebpy mapocovyeTaHus.

6. BepHo sin, 9TO eciim KaxKjas BepiinHa rpada mmeer cremnedb 1 min
2 u B rpade Her (IPOCTHIX) IUKJIOB HEYETHON JIMHBI, TO B rpade ecThb
COBEPIIIEHHOE TTapOCOYeTaHNE?

7. Ilpo wactuunas pyakmusa [ n3 MHOXKecTBa X B MHOXKECTBO Y W MHOXKE-
cro B C Y wussectno, uro f~!(B) = X. Bepno ym, uto B =Y?

8. [IpuBeaure mpuMep TAKOH UHBLEKIUA f U3 MHOXKeCTBa X B MHOYKECTBO
Y, aro amsa sekoroporo B C Y BBIIOTHSIOTCS 00a YCIOBUST

B+,
f~YB) =w.

9. ITocTpoiiTe bHMeKIMIO MEXKTy KOHEIHBIMU TOIMHOKECTBAMHI MHOXKECTBA
TIOJIO?KUTE/IBHBIX IEJIbIX YUCeJI U KOHEYHBIMU CTPOI'O BO3PACTAIOMIMMHU I10-
CJIEIOBATETbHOCTSAMHI TOJIOZKUTETbHBIX TIEJIBIX YHCEJT.
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Bepuwurnnvim noxpoimuem rpada G Ha3bIBAETCS IOAMHOXKECTBO BEPIITH
U C V, takoe 4T0 XOTs1 ObI OJIUH KOHEI[ KaxKjioro pebpa G Jiexkur B U.

10*. (Teopema Kénura) lokaxkure, 910 pazmep MaKCUMAJILHOIO HAPOCOUe-
Tauust (dmcso pébep) B ABYM0aBHOM rpade G COBIAmAET ¢ Pa3sMEpPOM ero
MUHAMAJIBHOI'O BEPIIMHHOI'O IOKPBITHSI.

11*. B npsMOyroJbHUKE 1M X N CTOST (DUIMKY 17, PA3HBIX IIBETOB, 110 1 TITYK
KaxK0ro nsera. Jlokaxkure, YTO MOXKHO IIEPECTABUTH (PUIIKHU B KaXKI0N
CTPOKEe TaK, 9TOOBI B KAXKJIOM CTOJIOIE ObLIN (DUITKU BCEX I[BETOB.

7 Kombunartopuka I.
IIpaBuia cyMMbI 1 ITpOU3BeIEHUS

1. Ectb 3 rBO3/1MKH, 4 PO3BI U H TIOJIHIIAHOB.
a) CKOJIBKAME CII0coBaMU MOYKHO COCTABUTH OYKET U3 IIBETOB OJHOTO BUAA!

6) CroJubKuME CIIOCODAMU U3 HUX MOXKHO COCTaBUTH OYKET, B KOTOPOM
HEYETHOE KOJUIECTBO IIBETOB KaKJIOr0 BHJA?

B) CKOJIbKMMU CIIOCOOAMEI MOXKHO COCTABUTDL OYKET, UCIIOJIb3Ysl JIOObIE 13
MMEIOIIUXCA I[[BETOB?

(IIBersl omHOrO COpTa CYUTAEM OJMHAKOBLIME, KOJIMYECTBO IIBETOB B
GykeTe He OrpaHMYEHO, HO He paBHO 0.)

2. Ha nnockoctr ormeteno 10 ToUek Tak, ITO HIKAKUE TPU U3 HUX HE JIeYKAT
Ha, ofHOM 1psiMoit. CKOJIBKO CYIECTBYET TPEYTOJbHUKOB C BEPIINHAMHA B
9TUX TOYKAX?

3. CKOJIBKO CyIIeCTBYeT 9-3HAYHBIX YUCEJI, TUMPHI KOTOPHIX PACIIOIOXKEHBI
B HOpsi/IKe yObIBaHUs (TO €CTh KaXK/asl CJIeYIOIas MEHbIIe IpeblLyeii)?

4. Haiiure BepOSATHOCTH TOTO, 9TO B CJAyYaiiHOM 4-OyKBEHHOM CJIOBE B
pycckoM ajidasure, ectb x0T Obl ofHa riacHas? (Bcero 33 6yksbl, 10 u3
HUX I[JIACHBIE. )

Kommenrapmii: I1on BeposTHOCTBIO MBI HOHUMAEM OTHOIIEHHE KOJTHIECTBA
BCEX HCXOJI0B, YIOBJIETBOPSIIONIHX COOBITHIO, K KOJHIECTBY BCEBO3MOXKHDBIX
HCXOJTOB.

5. Jlokazkure, 94TO JBOMYHBIX IOCJIEI0BATEIHLHOCTEN (CJIOB) JJIMHBL 1, B
KOTOPBIX POBHO K €JMHHI CTOJIBKO K€, CKOJBKO U IOIMHOXKECTB pasMepa k
muOXKecTBa {1,2,...,n}.
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6. Jlecrauna cocrout u3 13 cTymneHek, He cauTas BEepXHEH M HUKHEN IJI0-
ma oK. CIrycKasich, MOYKHO TIEPEIPBITMBATH 9€pPe3 HEKOTOPbIE CTYIEHBKI
(MoxkHO Jrazke depes Bee). CKOMBKUME CIIOCOOAMU MOYKHO CITYCTUTBCS IO
3roii jlectHUIe?

Cemeticmeom (MHOXKECTB) Ha3bIBAETCS MHOXKECTBA, JIEMEHTAMU KOTO-
POIO SIBJISIIOTCST MHOXKeCTBO. Pasbuenuem MHOXKecTBa A Ha IOIMHOXKECTBA

HasbIBaeTcs cemeiictso B, takoe uto A= |J B,VB,B' € B: B # B' =
BeB
BN B = @. To ectb, pasbuenune A — 3T0 ceMeHCTBO HEITyCTHIX MOIIAPHO

HEMePEeCeKAIOIUXCsl TIOIMHOKECTR, TalomuX B oobeauaennn A. MuoxecTsa
B € B naspiBaor 6nokamu pa3buenus B.

7°. Yero Goubine, pasbrenuii 20-3J1IeMEHTHOTO MHOXKeCTBA Ha 6 (HeIyCcThIx)
IMOAMHOYKECTB MJIM €ro IMOAMHOXKECTB pazmepa 57

8°. 10 4desioBeK CJIy9allHO BBICTPOMJINCH B odepenb. Hailiinre BEpOSITHOCTD
Toro, uro a) Vsaunos, [lerpos u Cumopos crosiT moapsiy (B MpOU3BOIBHOM
nopsizike); 6) Vsanos crout pasbie Ilerposa; B) Usanos u IleTrpos He
CTOAT APYT 3a JApyrom?

9. CrosbKuMHE criocobaMu MOYKHO o6paszoBaTh 6 ap n3 12 desoBex?

10. CrobKUMEU CIIOCODAMU MOXKHO PacCTaBUTh 12 Oesbix n 12 4epHBIX
MIAITEK HAa YEPHBIX MOJISIX MMAXMATHOMN JTOCKH!

11. CronpKUME CIIOCOOAME MOYKHO BBITIHCATH B psj, 1ndpsl o 0 10 9
TaK, 4TOOBI YeTHbIE NUMPHI IIVIA B IOPSIKE BO3PACTAHUS, & HEYETHbIE — B
OpsIIKe YOBIBAHUS !

lomanrnee 3a1anue

Harnomunaem, 410 000CHOBaHHE SIBJISIETCSI BayKHOH YACTHIO DEIIEHHS
3aJiadm, B TOM 4HCJIe H 110 KomMbuHaropuke. Tosbko dnc/ieHHble oTBeThl (1
3aMeTKH B jiyxe 12 = 3 X 2 X 2 «10 1paBu/ly IPOU3BEACHHUI» ) HE CIUTAIOTCS
PeIreHusiMH 1 He OY1yT OI€eHUBATHCS.

1. Ects 6 xamgunaros Ha 6 Bakancmii. CKOJIBKUMEI CIIOCODAMH MOXKHO
sanoaHnTh Bakancnu? (Kakmas BakaHCHst JOJKHA OBITH 3aIl0JHEHA. )

2. a) Kakux unces 6oJiblie cpeJii mepBoro Muuinona (Hadusas ¢ 0): rex,
B 3aIMCH KOTOPBIX €CTh ¢IMHUIA WM TeX, B 3allUCH KOTOPBIX €€ HeT?!

6) Tor ke Bonpoc autst 1epBBIX 10 MIJIIIMOHOB THCEUL.
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3. Haiimure BEpOSTHOCTH TOTO, UTO B JACCATHIHON 3aIMCH CJIYIANHOTO
[IECTU3HAYHOI'O JHCJIa, B 3aIMCU Oy/IeT XOTs Obl JIBe OJUHAKOBBIE ITU(PHI?

4. N3 36-KapTOYHOM KOJIOJBI KapT HA CTOJI PABHOBEPOSATHO U CJIYIAHO
BBIKJIQJIBIBACTCS TTOCIEI0BATEILHOCTD n3 4 KapT. KakoBa BEPOSITHOCTH TOTO,
9TO J[BE M3 HUX KpacHbIE, & J[Be YepHbIe?

5. CKOJIBKO CYIIECTBYET 6-3HAYHBIX YUCEJI, B KOTOPBIX YETHBIX U HEIETHBIX
uudp MOPOBHY !

6. CKOJIBKO CYIIECTBYeT 7T-3HAYHBIX IHCETI, B KOTOPBIX POBHO JBE UETHBIE
udphl U 1epe Kaykaoi 9eTHO 1udpoit 06s13aTeIbHO CTOUT HeYeTHAs !

7. CKOMBKIMU CIIOCOOAMU MOYKHO IOCEIUTDL 7 CTYAEHTOB B TP KOMHATBI:
OMIHOMECTHYIO, IBYXMECTHYIO U qupreXl\leCTHyIO?

Bepiunamu noanozo bunaprozo depesa parea n sIBJISIIOTCS JIBOMIHBIE
€JI0Ba JUIMHBL He Godiblie N (BKioYas nycmoe caogo jiunbt 0). IBa ciosa
COeJIMHEHBI PEOPOM B IIOJTHOM OUHAPHOM JIEPEBE, €CJIH OJIHO MOJIyIAETCH U3
JIPYTOro TPUIUCHIBAHUEM OJHON 1upbl cripaBa (HyJIsl UM eIUHUIIBI).

8. Haitaure KoJimuecTBO AMaMETPOB B IOJHOM OMHAPHOM JIepeBe PaHra n.

9. Pasbuenuem uncia N Ha k dacTeil Ha3bIBAGTCS TaKash HEBO3PACTAIOIIAS
IMOCJIEAOBATEILHOCTD MOJIOYKUTEIBHBIX HMEJIBIX YUCET A1 = Ag = -+ = Ak,
910 A1+ Ag+ - - -+ A = N. Hero 6ombire, pazbuennit anciaa N Ha He 6osee
qeM k cilaraeMblX, uiad pasbuenuil yucia N + k Ha poBHO k caraeMbIX?!

10. Yero Goubllie, MPaBUIBHBIX CKOOOTHBIX ITOCJIEIOBATEILHOCTEH U3 N

nap CKOOOK WJIM IIOCJII0BATEIbHOCTEN (X1, Ta, . .., Tay,) C dIeMeHTaMu 1,
2n

Takux 4ro Y, x; = 07
i=1

8 KombunaTopuka II.
bBunomMuaabHbie KO3 PUITMEHTHI

1. Jlayiest cTouT Ha JIeBOM T0JIe KJeTdaToi mojocku 1 X 30 u 3a X0 MOXKeT
CIBUHYTBCS HA JTFO00€ KOJUIECTBO KJIETOK BIIPABO.

a) CkoJIbKUMHE CIIOCO0aMU OHA MOXKeT I00paThCsl 0 KpalHero mpasoro
moJist?

6) Croubkumu crrocobaMu OHa MOXKET J100paThCsl J0 KpailHero mpasoro
I0JIsI POBHO 3a 7 XOJIOB?
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2. Haitanre xoaddurment mpu

a) x3y7 B pa3J/I02KEeHUN (295 _ y)lo

5
6) ziroxirs B pasmoxenun (11 + 9 + 3 + 14 + 25)10.

3. Jokaxkure crpaBeyitBoCTb (opMyJl (2KeIaTesbHO HANTH KOMOUHATOD-
HO€ JIOKA3aTeJIbCTBO):

D2 (6) (1) o5 ()-(1)

4. Haiimnre 9mcyo pelmreHunit ypaBoeHus r; + ra + r3 + x4 + x5 = 11 B
HEOTPUIATETHHBIX TIEJIBIX THUCIaX.

5. CKOJIBKMMHE CIIOCOOaMU MOXKHO Pa3JIejuTh 15 OJMHAKOBBIX MOHET MEXKLY
7 HyMU3MAaTaMU TaK, YTOOBI KaXKJIOMY J0CTAJIOCh XOTsI ObI 110 MOHeTe?

6. CKOJIbKO Pa3InIHBIX CJIOB (He 00sI3aTeIbHO OCMBICIIEHHBIX) MOYKHO TIO-
JIYUUTh, IIepecTaBJisis OYKBbI B CJIOBAX

a) «<KKOMIIbIOTEP»; 6) «JIMHUA»; B) <ITAPABOJIA>;
r) «OBOPOHOCIIOCOBHOCTb».

7. CkoJIbKUMU cIIocobaMu MOXKHO BbIOparh 6 ducesn or 1 g0 15, 9T0ob6bI
cpeu HUX He ObLIO JIBYX, OTJIMIAIONINXCA HA €IUHUILY !

8. /lokazkuTe, 9TO
n+k+1 _(n . n+1 n n+2 n n n+k
k ~\0 1 2 k)

9. Pasnootceruem duciia n HA3LIBAETCS TaKasl IIOCIEI0BATEIbHOCTD I10JIO-
JKUTEJBbHBIX IEJIbIX YUCel L1, L2, ..., Tk, 9TO L1 + T + -+ + T, = N.
Haiinure Ko/MIecTBO pa3/ioKeHU N Ha HEYETHDLIE CJaraeMble.

10*. CrosibKuME crtocobaMu MOYKHO Pa3pe3arh MPABUIbHBIN N-yTOJbHUK
Ha TPEYTOJILHUKH, ITPOBO/ISI HEIIEPECEKAIOITHECST TUATOHAJIN ]

domanraee 3a1anue
1. PoboT x0auT 1m0 KOOpAMHATHOM MJIOCKOCTH. Ha KaxX oM Imare OH MOXKET

YBEJINUINTE OTHY KOOpAMHATY Ha 1 mnm obe xoopauHaThl Ha 2. CKOIBKO
ecTb c110co60B nepemectuts Pobora u3 Touku (0,0) B Touky (4,5)7
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2. B marazune npogaercs 10 BujgoB mupoKHbIX. CKOJBKUME CIIOCODAMUI
MOKHO KyIuTh 100 IHPOXKHBIX (MOPSIIOK MOKYIIKK He BayKeH)?

3. Kakoe ciaraemoe B pasaoxkennn (14 2)" no dopmyse 6unoma Herorona
Oyaer HAUOOIBITUM !

4. Haitaure uncso cnos jJymubl n Hag andasuroM {0, 1}, B KOTOPBIX HET
JBYX €IUHUIL TOIPSII.

5. laTh KOMOMHATOPHOE JOKA3aTEIHCTBO TOXK/IECTBA

2 () (1) = () ()
9 ()= () (7))

F F;
6. Kakoe u3 unces 6oJiblire 1000 JIA 1000° )9 3necw F,, — n-e

qucao Pubonadyu.

7. IlpuBeure KOMOMHATOPHOE JIOKA3ATEIHCTBO PABEHCTBA

Z (n_]]:+1>:Fn+2'

0Kk (n+1)/2

8. CroJIbKO €1oco60B pazMecTuTh 20 pa3IMIHbIX KHUT Ha 5 IMOJIKAX, €CIIH
KaXKJ1ast TIOJIKa MOYKeT BMecTUTh Bee 20 Kuur? Pa3mMernenusi, oTmaaonmecs
TIOPSIJIKOM KHUT HA MOJIKAX, CIUTAIOTCS PA3THIHBIMH.

9. CryxcoBer u3 8 4ejI0BEK BHIOMPAET U3 CBOErO COCTABA IIPEJICeIaTeIst
Iy TeM TaiffHOTO roJjiocoBanust. KaxKibIit MOXKeT OTHaTh OJIH I'OJIOC 38 JIFOOr0o
qJIeHa, CTYACOBETa. Pe3yIbrarT TOJIOCOBAHMS — IUCIO TOJOCOB, OTIAHHBIX
3a KaxKJ0ro Kauauiaara. CKOJBKO CYIIECTBYET Pa3/IMYHBIX PE3YJIbTATOB
rOJIOCOBAHUSA !

10. CxosibKuMH criocobaMu MOXKHO TiepectaBuTh OyKBbl B cjioBe «OBOPO-
HOCIIOCOBHOCTDbB», Tak 4TobsI e OyKBbl «O» HE CTOSIIU PsIIOM?

11*. Bor kynuyim B marasude Habop u3 30 OycuHOK. BycuHKH OBIBAIOT
15 pa3HBIX IIBETOB, KAXKJIOr0 IBeTa 1o JBe mTyKu. CKOJBKUME CIIOCO0a-
MU MOYXKHO COCTABUTH, UCIOIb3ysl BCe OYCHHKM, KPYTJIOE OXKEPEJIbe, eCIn
O¥Kepesbsl, KOTOPhIE COBMEIAIOTCSI BPAIIIEHNEM B ITPOCTPAHCTBE, CINTATH
onuHaKOBbIMU. Bostee (hopMasibHO, Ba OXKepesibsd OJUHAKOBBIE, €CJIA OJHO
MOYKHO COBMECTHUTH C JPYTUM TaK, YTOOBI OHM COBIIAJIU.
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9 KombmaaTopuka III.
Dopmyiia BKIIOYEHUA-NCKJITIOUYEeHIIA

1. B rpynmne 40 typucros. I3 Hux 20 4esloBeK roBOpAT NO-aHIINHCKH, 15 —
no-ppaniry3cku, 11 — nmo-ucnancku. AHrmiickuil 1 ppaHIly3CKuil 3HAIOT
CEeMb YEeJIOBEK, aHTVIMICKUI W UCIAHCKUN — mATepo, (PPAHIY3CKUAN U HC-
maHCcKuit — Tpoe. JIBa TypucTta roBopsaT Ha BCeX TPExX s3biKaxX. CKOJIBKO
9eJIOBEK TPYIIBI He 3HAIOT HU OJ[HOTO M3 ITHUX S3BIKOB?

2°. B rpymnme cTymeHToB ecTh oamH, KoTopbiit 3uaer C++, Java, Python,
Haskell. Kasxbrie Tpu 3 3TUX S3BIKOB 3HAIOT JBa CTYIeHTa. KaxKaple 1Ba —
6 ctymenToB. KakapIit u3 3TUX sA3bIKOB 3HAIOT 10 15 cTymaenToB. KakoBo
HanMEHbIIIee KOJIMIEeCTBO CTYJIEHTOB B TAKO# rpyime?

3. IIycts X = {1,...,n}. Hafiqure uncio crnoco6oB B3ATh k MOIMHOKECTE
X1,..., X mHOXKecTBAa X TaKUX, UTO UX IIEpECEUECHHE IIYCTO.

4. B crpane nsarb ropogos: A, B, B, I' u /1. lIx XoTgaT ¢BI3aTh YeTHIPbMSI
ABHAJIMHUAME TaK, 9TOOBI U3 KasKJO0TO TOPOJIa MOXKHO ObLIO (BO3MOXKHO,
C mepecajIKaMu) J0JeTeTh J10 JH60ro gApyroro. CKOJBKUMHA PA3TUIHBIMI
CIOCODAME 9TO MOYKHO CIesIaTh?

5. ®yukius HeyObBaromast, ecin ¢ < y sieder f(x) < f(y). Haiimure
KOJIMYEeCTBO a) HeyObIBaromux uabeknuit f: {1,2,...,n} = {1,2,...,m};

6) meybriBatomux ciopbekmmit f: {1,2,...,n} = {1,2,...,m}.

6. Haiinure kosmmuectso uactnanbix dyuxmmit f uz {1,...,7} 8 {1,...,7},
rakux qro f({1,2,3}) = {4,5,6} u f~1({1,2,3}) = {4,5,6} (ma f(7) u
f~Y(7) nononHuTenbEBIX orpanmyenuit Her). OTBETOM Ha BOIPOC 33,1441
JIOJZKHO OBITH YHMCJIO B JECATUIHON 3alHUCH.

7. Ilpu U3roToBJIEHUN MUPOXKHBIE — KOJIEYKH TPEX COPTOB: IIOKOJIAIHBIE,
C Kopurieif 1 ¢ opexaMu — YIAKOBBIBAIOTCS B CTAHIAPTHBIE KOPOOKU I10
18 koseuek B Kaxka0it. Karkaass KOpoOKa MOXKET COIEp:KATh KOJIEUKH BCEX
BuoB. [Topsijiok KoJsileuek B KOpoOke He cymecTBeHeH. CKOJIBKO MOXKHO
COCTAaBUTh Pa3/IMYHBIX HAOOPOB KOJIEUEK IIPHU YCJIOBUU, YTO B KOPOOKE II0-
KOJIQJIHBIX KOJledeK He OoJjiee 9, KoJledeK ¢ Kopulleii He 6oJiee 3, a OPeXOBBIX
He 6oJee 97

8°. CKOJIbKO MMeeTCsT PA3IUIHbBIX Oy/IeBbIX (PYHKIUH OT 1 MepPEMEHHBIX,
IPUHUMAIOIINX 3HadYeHne 1 TOJIHKO Ha TeX Habopax, B KOTOPBIX COJIEPKUTCS
poBHO k enuHnn? (HO He 00sI3aTENILHO Ha BCEX TaKuX HabOpax)
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9. Oyukiusa Disiepa ¢(n) BO3BpaIIaeT KOJMIECTBO [OJOKUTEIbHBIX B3a-
HMHOIIPOCTHIX ¢ N > 1 umuces, Henpesocxondmux n. Jokaxkure dpopmysty:

1 1
pn)=nx|l—-—|x|1-—)x...x|1=—],
b1 2] pr

B KOTOPOI1 p1, ..., P, — BCE PA3JIMIHBIE IPOCTHIE JIEJIUTEN dnucaa n > 1.

10. Tan BBIOYKJIbIH n-yroibHUK (n > 5). CKOJIBKAMHE CIIOCOOAMHI MOXKHO
BBIOpATH B HEM JiBe Herepecekaomuecs quaronasn! [lopsiiok Boibopa He
BazKeH.

11. HaiiguTe 3naxenue OysieBoil (pyHKIIUK TPU BCEX 3HAYCHUSAX ITEPEMEH-
HBIX:

1 Dxog D3 D (.’El /\(EQ) D (CL’Q /\SC3) D (1’3 /\xl).

3araaka: npuiéM TyT (popMyJIa BKIIOUEHUH-HCKIIOYEHHIT?

12*. Yero GoJibllle: MHHEKTUBHBIX OTOOPAYKEHUN H-3JIEMEHTHOIO MHOYKE-
cTtBa B 20-371eMEHTHOE WU CIOPBEKTUBHBIX 0TOOpakeHuit 20-3/IeMEHTHOTO
MHOXKECTBA B H-3JIEMEHTHOE?!

,Z[OMaII_IHee 3aJaHue

1. CkoJibKUMHI cII0CcO6aMU MOYKHO 3aKPaCUTh KJIETKU TabuIbl 3 X 4 Tak,
9TO0OBI HE3aKPAIIEHHBIE KJIETKU COAEPKAJIM WM BEPXHUIA PsiJl, WU HUXKHUIA
psil, WJIM JIBe CPEeIHUX BepTUKAIU’

2. g nosrera Ha Mapc HAOUpaIOT TPYIINY JI0/IeH, B KOTOPOil KaXKIbIit
JIOJIZKEH BJIAJIETh XOTsI OBbI OJTHOI U3 Ipodeccuii moBapa, MeJINKa, ITHJI0Ta
mwi acTpoHoMa. Ilpyu 3TOM B TeXHMYECKOM 3aJIaHUM yKa3aHO, YTO KaKIOU
podeccueil 13 CIUCKa JIOJ2KHO BJIAIETh POBHO 6 desioBek B rpymme. Kpowme
TOrO yKa3aHO, 9YTO B I'DYMNIIEe JOJIZKEH HANTHUCh POBHO OJIMH 4Y€JIOBEK, BJla-
JEIOITUI BCeMU STUMU TPOMECCUIMU; KazKI0i mapoit mpodeccuii JOIKHbBI
BJIAJIETh POBHO 4 1eJIOBeKa; KaXK/I0il TPOWKO — POBHO 2.
BormosrnnMo 1 Takoe TeXHUUECKoe 3aianne’?

3. IIyctb A u B — KOHEYHBIE HelycThle MHOXKeCTBa, u |A| = n. lI3BecrHo,
YTO YHCIO UHbEKIWI u3 A B B coBIajaer ¢ 9uciaoM clopbekimii u3 A B B.
Yemy paBHO 3T0 4nciao?

4. Ilycrs X = {1,...,n}. Hafigure uncio cnocoboB B34Th k MOIMHOXKECTB
Xq,..., X, maO)kecTBa X Taknx, 910 X1 C X9 C ... C Xy.
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5. B kuracce 20 y4eHUKOB, KaXKJbIil 13 KOTOPBIX JAPY2KHUT POBHO C IIECTHIO
onHokJaccHukaMmu. Haiiinre 4ncsio TakuxX pasyimdHbIX KOMIAHUI U3 TPEX
YYEHUKOB, 9TO B HUX JINOO BCE IMKOJBHUKU JPYKAT JIPYT C APYTOM, JTUOO
KaXKJIbIil He JPYKUT HU C OJIHUM U3 JIBYX OCTABIIAXCH.

6. Haitmnre KOUIeCcTBO HEYOBIBAIOIINX OTOOPAXKEHIIT

f:{52,...,n} = {1,2,...,m}.

7. Yero Gombite, pa3dbuennii n-31eMEHTHOTO MHOXKECTBa Ha, He Hojee TeM k
LOJIMHOXKECTB MM pasbuenuii (n + k)-3/1eMEHTHOrO MHOYKECTBa Ha POBHO k
noamuoKecTB? Onpenesienne pa3breHns MPUBEICHO B KIACCHON pabore 7.

8. CrobKUMEI CIOCODAMU MOXKHO PACCAIUATH 38 KPYIJIBIM CTOJIOM 71 TIap
BJIIOOJIEHHBIX TaK, 9TOOBI HU OJIHA Tapa BJIIOOJEHHBIX HE CHIEA PIIOM.

9. Ectb n koHdeT 1 m Kopobok. Haitaure dnciio criocoboB pasmMecTuTb KOH-
dernt o KOpOOKaM i KaxKI0ro u3 ycjoBuii (Bce KOHMEThI JI0KHBI OBbITH
pa3JioxkKeHbl): a) U KOHGETH U KOPOOKK pasHbie; 6) KOHGMETH OJUHAKOBLIE,
KOpPOOKH pa3Hble, He JIOJKHO ObITh IIyCTHIX KOPODOK; B) KOH(METHI OJUHAKO-
Bble, KODOOKM pasHble; T') U KOHGMETHI 1 KOPOOKHU PasHbIe, He JJOJIKHO OBITH
IYCTBIX KOPOOOK; 1) KOHMbETHI pasHble, KOPOOKN OJMHAKOBBIE, HE JIOJZKHO
OBbITH IIyCTHIX KOPOOOK; €) KOHMEThI pa3Hble, KOPOOKH OJMHAKOBBIE.

Vkakure TUII 0TOOpaYKEHUsI, COOTBETCTBYIONMINI PA3MEINIEHUIO, €CTH ITO
BO3MOXKHO.

10*. Jlokazkure CIIpaBe/JINBOCTH PABEHCTBA € IIOMOIIBIO METOA XapaKTe-
puCTHIeCKUX (DYyHKITHI:

A1 A A AL =) A —2) JAINA; +4 ) AN A N A~

i<j i<j<k

10 Bwunapuble oTHOIMEHUs U UX rpadsbl.
OTHoNTeHNsT SKBUBAJIEHTHOCTH

O6osnauenus: Py cokpaienue s (x,y) € P. Ilo ananoruu ¢ oTHO-
[IEHUSIME THIA «6outbIine». P! — o6paTHOe OTHOIIEHNe, CONEPIKUT TAKHe
napel (z,y), 9ro (y,x) € P. P — IONOJHUTENBHOE OTHOIIEHNUE, COIEPIKHUT
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napsl, He conepxaupecs B P. idg = {(a,a) | a € A} — «exunuanoe» oTHO-
nrenue Ha MHOXKecTBe A. Oneparus komnosunuu Qo P C X X Z oTHOleHn
PC X xYuQ CY x Z 3sanana GpopMyJIoii:

QoP={(x,2)|yeY:(zPy) A (yQ2)}.

O6paruTe BHUMaHNe Ha IOPsJIOK OIEPaHJIOB, OH BHIOPAH TakK, YTOOBI CO-
[JIACOBBIBATHCSI C Ollepalueil KOMITO3uuu (pyHKIMii: KoMo3unus f o g —

sro bynxmms f(g(x)).

1. HapucyiiTe aByI0bHBII rpad COOTBETCBYIONINiT OMHAPHOMY OTHOIITE-
muo R C {a,b,c,d, e} x {1,2,3,4,5,6}:

R = {(a,1),(a,2),(b,4),(c,3),(d,5)}.

a) dengerca m R bynxmueit? 6) Asnsgerca mm R~ dbynxuueir?

2. OTBeTbTe Ha CJIEIYIOIMNE BOINPOCHI JJIg OMHAPHOTO OTHOmmeHus R C
{1,2,3} x{1,2,3}. deagerca iu R pediekcuBHbIM? CUMMETPUYHBIM? TPAH-
3UTUBHBIM? OTHOIIEHUEM dKBUBaJeHTHOCTH? JIjist Kaxka0ro orHomenust R
HapucyiiTe coorBercTByomuii rpad. Vcnonb3yiiTe HeOpueHTUPOBAHHBII
rpacd IS CHMMETPUYHBIX OMHAPHBIX OTHONICHUIL, B CIydae HepedIeKCUuB-
HBIX OMHAPHBLIX OTHOINEHMI MCIOIb3y#iTe TeTIIn.

a) R = {(L 2)7 (27 3)7 (17 3)}3 6) R = {(17 2)7 (2v 1)» (17 1)}
B) R = {(L 1)7 (272)v (373>}; I") R= {(amy) | T,y € {1’2’3}}3 .H) R=o.

3°. Haiigure pe3yabrar omeparuii Ha i OTHOIIEHUSIMY, OIPEIEICHHBIMI HA
MHOXKECTBE JIefCTBUTEIbHBIX YUCe.

a) (>); 6) (>)7h B) (2)A(); 1) (>)N (<)
m) (=)o (>); e (o) ) (<)o (>)

4. dpnsaiorcs cJIelyroiue OTHOIIIEHU A pe(l)JIeKCI/IBHbIl\H/I7 CUMMETPUYIHBI-
MU, TDAH3UTUBHbBIMU (B reomMeTpun HJIOCKOCTI/I)I

a) «TouKM a u b jiexkaT HA OJHOI IPAMOI»;
6) «upsiMast @ NepIeHUKYJISIpHA TIPSIMOH by ;

B) «IIpgMag @ lapaJjulejbHa IPIMOil by (OTBET 3aBUCUT OT TOrO, O KAKOMY
yUEOHUKY Bbl U3yJajd [€OMETDUIO);

r) «uisa Gyuknuii f, g : R — R Bemosnseno lim IR N
z-300 9(T)
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5. IIycrs f : A — B — HeKoTOpOe oTobOpazkeHue. ByayT Jjim ciemayiomiue
OTHOIIIEHUsI OTHONIEHUSIMY SKBUBAJEHTHOCTH Ha MHOXKeCTBe A:

a)x~py = f2)=fy); O)z~jy = flz)# fy)?

B ClIy4dae IIOJIOZKUTEJIbHOI'O OTBE€Ta Ha BOIIPOC, OIIUINNTE KJIaCChl 9KBUBA-
JIECHTHOCTH [IJId COOTBETCTBYIOIIErO OTHOIIECHUA.

6. Haiigure Ro R, rue R(x,y) — GunapHOe OTHOIIICHUE Ha MHOXKeCTBe R,
O3HaJamIee, 9ro  a) y =z + 1; 6) x+y=1.

7. IIyctb P C AXx Au (Q C B X B — orHOIIEeHUsI SKBUBAJIEHTHOCTH. Byer
JI OTHOIIEHHeM dKBubaseHTHoctn orHommenne R C (A x B) x (A x B) :

(a,)R(d’, V) <> (aPa’) A (bQV)?

8. IIycrs R — GuHapHOe OTHOIIIEHUE Ha KOHEYHOM MHOXKecTBe A. Ompeje-
JIUM GECKOHEYHYIO TIOCJIEI0BATEILHOCTh OMHAPHBIX OTHOIIEHUI:

R():R, R1:ROOR:ROR, RQZRloR, R3:R20R, ey

Rn:Rn_loR,

Bepmo su, uro (i npousBojbHOrO R) HauMHAS ¢ HEKOTOPOI'O 7 BBIIOJIHS-
ercst Ry, = Rp41?

lomanrnee 3a1anue

1. OTBeTbTe Ha CJIEIYIOMUE BOIPOCH I OMHAPHOrO OoTHOmeHus R C
{1,2,3} x{1,2,3}. deagercs iu R pediiekcuBHbIM? CUMMETPUYHBIM? TPAH-
3UTUBHBIM? OTHOIIEHWEM 3KBUBaJieHTHOCTH? JIjIst Kaxkaoro orHomennst R
Hapucyiite coorBeTcTBYyIOMNMiT rpad. Vcmoab3yiiTe HEOPUEHTHPOBAHHDIH
rpad [ CHMMETPUYIHBIX OMHAPHBIX OTHOIICHUI, B CIydae HepedIeKCUuB-
HBIX OMHAPHBLIX OTHOINEHMI MCIOJIb3yiTe IeT/IH.

a) R = {(17 1)? (2, 2)’ (37 3)7 (17 2)’ (1’ 3), <3a 2)};
6) R = {(17 1)» (17 2)7 (27 1)7 (2, 2)}

2. Boipasure OTHOIIEHNE «IUIEMSAHHUK(-11a)» Yepe3 OTHOIICHUS «OTelly 1
«MaTb» W OIlepaIuyi HaJ OTHOIICHUAMMU.

3. Ilycrs Ounapuble orHOmenus Py, P, C A X A TpansutusHbl. ByayT Jjin
Py, PPN Py, PLUP,, P;oP,obiaamarb TeMH »Ke CBOHCTBAMU?

4. BunapHoe oTHOIIIEHIE HA MHOXKECTBE U3 6 3JIEMEHTOB COAEPKUT 33 HAPHI.
Mozker sin OHO GBITH &) CUMMETPUYIHBIM; §) TPAH3UTUBHBIM?
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5. Kakne u3 ciemqyronux OMHAPHBIX OTHOINEHUH Ha MHOXKecTBe N — OTHO-
[IIeHUs] SKBUBAJEHTHOCTH !

a) xPy : y uncen x u y oxuHaKoBas 1mocaeHss udpa (31ech u najee B
JIECSITHYIHOMN 3aII1cH )

6) zQy : yuCiIa T W Yy OTIMIAIOTCS B POBHO OJHOM 1udpe.

B) xRy : pasuuna Mexnay cymmamu mudp S, u S, uérna. PopMasbHO:

n
Z Tk.

MYCTb TpZp_1 - - - L1L0 — JeCITUYHAST 3AlMCh YUCIA T; S, =
k=0

6. Haitzinre 9mcsio OTHOIIEHNH 9KBUBAJIEHTHOCTH Ha MHOXKecTBe {1,2,3,4}.

7. O6 orobpaskeHusix (BCIOMLY ONpeieJeHHbIX DYHKIMAX) f, g U3 MHOKECTBA
A B cebs uzBectno, uto f o go f = ids. Bepuo sm, yro f — Ouekius?
(MuozkecTBo A He 0653aTEJLHO KOHETHOE. )

8. [lycrs R — orHOmIEHNE S5KBUBAJIEHTHOCTH Ha MHOXKecTBe A. Jlokaxkure,
YTO CyIIECTBYIOT TakKue MHOXKeCTBO B u orobpaxkenne f : A — B, 4ro
KaxKIplil Kytace sxBuBasenTHocTn C npeacrasum B Buge C = f~1(b) ms
HEKOTOporo sjemenTa b € B.

9. Muoxkectso A cocrout u3 ceMu 3jeMeHToB. Haiinure KosmaecTBo 0T00-
paxenwuit f: A — A, takux uro fo f =idy.

11 OpwmeHTUpOBaHHBbIE I'PadbI
1 OTHOIIEHMSI IIOPSIIKA

Hsa rpada G(V,E) u G'(V', E’) Ha3bIBAIOT U30MOPPHbIMU, €CIIU CYIIEe-
crByer buekiua f : V — V' rakas uro (u,v) € E < (f(u), f(v)) € E'.

Ommuowenuem 4acmuirozo nopadka (nopadkom) HA3BIBAIOT AHTHCHAM-
METPUYHOE U TpaH3uTuBHOE oTHOIIeHne P C A x A, kotopoe jinbo pediiek-
CUBHO, 60 aHTUpedIeKCuBHO. B mepBoM cilydae OTHOIIEHUE MOPSIIKA
HA3BIBAIOT HECMPO2UM U 0O03HAYAIOT <, & BO BTOPOM — CMpo2uMm U 060-
zHavaoT <. KaxJIoMy OTHONIEHHIO Hopaaka < (<) cTaBaT B COOTBETCTBHUE
OTHOIIIEHUE HENOCPEJCMBEHH020 CAeJ0BAHUA <

<={@y) | @<y A=@Fz:a <znz<y)

Ornormrennst yacTuynoro nopsaiaka <pC A x A u <oC B x B na3sbiBa-
FOTCSI UBOMOPPHOLMU, €CIIA CYIIECTBYeT Takas Oueknus f : A — B, 4ro

r<py <= f(z) <o fy).
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1. Bepmunbsl opuenTupoBanHoro rpada — menste yucia ot 0 mo 9. Pebpo
UJIeT U3 BEPIIUHBLI T B BEPIIUHY ¥y ecin y — ¢ = 3 win  — iy = 5. Haiiaure
KOJIMYIEeCTBO KOMITOHEHT CHJIBHOI CBSI3HOCTH B 9TOM rpade.

2. a) 50 KOMaHJI CHI'PAJIM TYPHUD 110 BOJEHOOIY B OfuH Kpyr (Kaxuas
KOMaHJIa ChIIPaJIa ¢ KayKJI0i POBHO OJMH pa3, HuIbux He ObiBaet). LoBopsrt,
qro KomaHia A cuiibHee B, ecim A Beiurpasa y B wim ectb komana C,
takasi, uTo A Bemurpasna y C, a C Bemurpasia y B. Jloka3zaTh, 970 KOMaH A,
ofiep2KaBIiiasi HanOoJIbIIIee IUCTIO 1T00e 1, CuIbHee JI000H IpyTroii.

6) ABistercst 11 OTHOIIIEHNE «CUJIbHEE» OTHOIIIEHUEM MMOopsAJIKa Ha IIPOU3-
BOJIbHOM MHO2KECTB€ U3 HE€ MeEHee, YeM TpéX KOI\/I&HIL?

3. CKOJIBKO CYIIECTBYET Pa3JINIHBIX HECTPOTUX YACTUIHBIX MTOPSIKOB HA
muozxkecrse V' = {0, 1,2}? Mbr cunraem nopsiiku P u ) pa3indbiMu, eciiu
oun He uzomopdubl Apyr apyry. [locrpoiire rpadsr (V, <p) s Kazxka0ro
MTOPSAJIKA.

4. Bepmmnamu rpada, KOTOPBIf HA3BIBACTCS 0Y.Ae6 KYO PasmMepHocmu n u
obosHavaeTcst By, SIBJISIIOTCS JIBOUYHBIE CJIOBA, JITUHBI N, 8 COCelsiMU (Bep-
NIMHAMU, COJAUHEHHBIMU PEGPOM) SABJISAIOTCS MAPHI CJIOB, OTJIMYAIONIUXCS B
OIHOW TTO3UITAN.

a) Ckoubko Bepiiud B OyseBoMm Kybe B,,?

6) Ckousbko pébep B GysieBom Kybe By,?

B) Ckouibko B GysieBoM Kybe B,, myTeit jymHbl 27

r) Bepuo Jn, uro B rpade Bs ecrb mapiipyT sl 30007
) Bepuo i, uro B rpade Bs ecrb 1wyTh JyuHbL 87 b 77

5. 'pad S, = (V, E) mmeer muoxecrso sepmun V = 2127} (gepmm-
Ha v € V — moaMHOXkKecTBO MHOXKecTBa {1,2,3,...,n}); BEPUIMHBI U U U
coeIuHEHbI Pe6POM TOIJA U TOJBKO Torja, Korja |u A v| = 1.

a) Jlokaxure, uro rpad S, usomopdben Oynesy Kyby B,.

6) CKOJIBKO CYINECTBYET PA3JINIHbIX HAGOPOB (IIOMAPHO PA3IMYHBIX) HOJ-
muoxkecTB A, Ag, A3 C {1,2,...,n}, 1 KOTOPBHIX BBIIOJHAETCS YCJIOBUE

|A1 A As| = |As A As| = 17

6. Opuenrupyem rpad S, Tax, uro u — v ecau |u| < |v|. [loayuusmmiics
rpad 3a71a6T OTHOIIIEHNE HENIOCPEICTBEHHOTO CJIEOBAHUS ~.

1. Onumure COOTBETCTBYIONIEE < OTHONIEHUE YACTUIHOIO MOPsIKa <.
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2. OpuenTupyem 6yiieB Ky6 B,, HAIPABUB CTPEJIKA OT BEPIIUH, B KOTOPBIX
pa3ImIaloniasics KoopanHaTa paBHa nyso. [losyausmmuiics rpad 3aaéT mo-
KOOD/IMHATHBIH [OpsioK (oTHOIIEHNe <) Ha MHOXKectse {0, 1}". TokazkuTe,
9TO ITOT MOPSIOK M30MOP(EH MOPSIKY U3 IPEIbIAYIIEro IIyHKTA.

7. Bepro m, uTo ecu P — OTHOIIEHTE YACTHIHOTO MTOPSIJIKA, TO CJEAYIONINe
OTHOTITEHUSA TaKKe Oy/IyT 3a/aBaTh YacTHIHBIE Hopsakm: a) P~1; 6) P?

8. Haiimure MakcnMasibHOE KOJUYIECTBO MIPOCTHIX IIyTe ¢ 3aJaHHBIMU KOH-
[[aMU B OPUEHTUPOBAHHOM AIUKJINIeCKOM I'pade HA N BepIInHAX.

9. N3BecTHO, 9TO B OPUEHTUPOBAHHOM T'pade Ha > 2 BepInHAX U3 JIO-
0oii BEPIIUHBI B JIIOOYIO JPYTryI0 UIET POBHO OJUH IIyTh. BEpHO Jiu, 4TO
BBIXOJIHBIE (OHHM K€ MCXOJIAIINe) CTElleHN BePIInH B 3ToM rpade pasbl 17

10. TIpeamnoioKkuM, 9T0 TIOCIEI0BATENLHOCTD YUCET 33IaHa COOTHOIIEHUEM
ant1 = f(an), tme f — Hekoropas dyHKius (onpelesiéHHAs HA BCEX
YHCIIax).

a) ITokaxkure, 4ro 6O BCe WIEHBI IIOCIIEIOBATEIBHOCTH PA3IUIHbL, JubO
OHa, [IEPHOJMIHA: [10CJIe HEKOTOPOro Havasa (IIPeepro/ia) YUc/ia HadnHa-
FOT TOBTOPSATHCsI (TI€pUO).

6) ITokaxkure, 9TO BTOPOIi CiIydail MMeeT MeCTO TOTJ@ U TOJBKO TOIJA,
KOTJIa A9, = G, TP HEKOTOPOM 7.

lomalnuee 3amaHue

1. 3BecTHO, 4TO B HEOPUEHTHUPOBAHHOM rpade CyIIecTBYeT MapIIpyT,
IPOXOIANINI 110 KaxK/10My pebpy POBHO niBa pasa. Bepno sn, yTo B rpade
€CTb 3aMKHYTBIN 3MJIEPOB MapIIPyT?!

2. BoixosiHast (OHA Ke UCXOJSIasi) CTelleHb KaXK/I0i BEPIIUHBI B OPUEH-
TUpoBaHHOM rpade Ha n > 3 BepmuHax paBHa N — 2. Kakoe Koau4aecTBo
KOMITOHEHT CHUJIbHON CBSIBHOCTH MOKeT ObITh B 3TOM rpade? YKakuTe Bce
BO3MOKHbBIE 3HAYEHUS.

3. Ilyctsp B opuenTHpoBarHOM Tpade s J000i mapbl BEPIIUH U, U €CTh
6o pebpo (u, v), mbo pebpo (v, u) (poBHO OnHO U3 1BYX). JloKaxuTe, 9TO
B TakoM rpade ecThb (IIpocToii) My Th, BKIIOYAIOMINH B ce0sl BCE BEPIIUHBL.

4. IIpocdeccop PaccesiHHBIIT TOCTPONJI YaCTUIHBIN OPSIOK < p JIJIsl YTPEH-
HETO OJICBAHUS:

oukuy <p Oproxu <p pemenv <p NUIHCAE,
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ouku <p pybawrae <p 2aacmyk <p NudAHCax,
oproxu <p mydgau,

ouky <p Hocku <p mydau,

04KU <p “ACDL.

ITocTpoiiTe MHEHHDII TOPSAIOK HA BEIIAaX TaK, 9TOOBI UCXOIHBIN MOPsi-
0K UX OJI€BAHUS He ObLI HAPYIIEH.

5. B Becrepoce n ropojioB, KaxKJble JIBa COEJIUHEHBI joporoii. /loporu
CXOJIATCH JIUIIb B ropojiax (HeT MepeKPECTKOB, OJIHA JOPOTa, MOJIHATA ICTa~
KaJI0i1 HaJ, ;prroﬁ). 3101 BOJIIIEOHUK XOYET YyCTAHOBUTH HA BCEX JOPOrax
OJHOCTOPOHHEE ABUXKEHUE TaK, 9TO €CJIU U3 ropoJa MOXKHO BbleXaTb, TO B
HEro HeJIb3s BepHyThcs. Jlokarxkure, 9TO

a) BOJIINIEOHUK MOXKET 3TO CIeJIaTh;

6) maiizercsa ropo, U3 KOTOPOro MOXKHO J00paThes JI0 BCex, U Halijercs
ropoJi, U3 KOTOPOI'O HeJIb3sl BbleXaThb;

B) CylrecTByeT eLLHHCTBeHHbIﬁ MapHmIpyT, O6XO)15{H]‘I/II>'I BCe ropo/a.

r) CkoJibKUME cIOCOGAMU BOJIIIEOHUK MOXKeT OCYIIECTBUTH CBOE HaMepe-
uue?

Bunapuoe oraomenne R C A X A Ha3bIBaCTCS AUHETHbLM, €CIIH

Vz,y € A: (z #y) = ((zRy) V (yRz)).

6. Bunaproe orHomerne P HA3BIBAETCS TYPHUPOM, €CJIM OHO aHTUPedIIeK-
cuBHO, aHTHCUMMeTpu4aHO u Juueitno. (Hedopmansno — 310 pesysbrar
KPYTOBOI'O TYPHUPA — KaKJyIO aJIbTEPHATUBY CPABHUJIA C KaXKJOM U 3a-
HMOMHUJIA pe3ysbrar). Jlokaskure, 910 b0 TYPHUP — CTPOTHUil JIMHEHHbIH
MOPSAJIOK, JIMOO CYIIECTBYIOT TaKue aJbTePHATUBHI a, b, ¢, uro aPb, bPc u
cPa.

7. CKOJIBLKO €CTh IIOPAJKOB Ha 7-3JIEMEHTHOM MHOXKECTBE, B KOTOPBIX POBHO
OlHa ITapa 3JIEMEHTOB HeCpaBHI/IMa?

8. Jlokarkure, 9TO JIFOOON IaCTUIHBIA MOPSIOK P Ha KOHETHOM MHOXKE-
cTtBe A MOXKHO TPOJIOJIZKHUTE JI0 JTUHEHHOTro. To ecTh MOXKHO JI0OABUTH B
P mekoropbie napb! 37eMeHToB n3 A X A Tak, 9To Jio0Oble JIBa dJIeMEHTa
a,b € A oKaxXyTcsl CpaBHUMBIL: OyeT BBIIOJIHEHO Jinbo aPb 6o bPa.

9. I'pad G umeer mMuOKecTBO Beprme V' = {1,2,3,5,6,10,15,30}. I'pad G
comepxkut pedpo {u, v} (i onpeneséHHOCTH U < V), €CJIU U JEJIUTCS HA
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u ¥ He cymecTByer (OTJIMYHON OT v U w) BEePIIUHBL § € V, Takoil 410 u v
JeJIATCA Ha S U S JIeJINTCA Ha U.

1. ITocTpoiite rpad G.

2. Nzomopden mu sror rpad Oyiesy kyby Bs? Ilpu mosoKuresbHOM OTBETE
YKayKUTe OUEKITHIO.

12 DBysneBbl pyHKIIUN

1. Pagnoxkure B JJTH® u KH® 6yneBy dyHKIHIO, 33/ JaHHYI0 BEKTOPOM
suavennit: f(x1,xq,x3) = 10100101.

2. CkoJibKO mMeeTcst 6yJieBbIX (DYHKIUI OT 1 MepeMEHHBIX, COXPAHSIIONTUX
OJIHOBpeMEeHHO «1» u «0»7

3. Haiinure yHKImo, KOTOPYIO BBIMHUCIAET CXEMa B CTAHJIAPTHOM Oasuce,
npejicTaBiIeHAas TpaduIecKn Kak

4. CymecrByer ju takas Oyiaesa GyHKIus f OT JByX [I€PEMEHHBIX, ITO
cxema B Gasuce {A, f}

X1, Ta, s1:= f(x1,22); S2:= f(x2,21); S3:= 81 A 82

Boraucisier a) Gyukuuio x1? 6) dyHkuuo x1 @ xo?

5. dABnstores su nosiHBIME cieytomnue 6asuckl?! [Ipu oTpuraressaoM OTBe-
Te, yKayKuTe B Kakux u3 KiaccoB 1o, 11, M, L, S jexur 3amMbikanue 6a3uca.

a) {—,—}, e & — uMIUIEKAaIUS;

6) {z | y}, rue = | y pasua T A § (crpesika ITupca);
B) {A,V,\}, ruie z \ y paBHa z A ;

r) {1,e}
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n) {—;=}, rme x = y pasna (z = y) A (y — ).
6. ITocrpoiite 3ambikanue Gazuca {—, B}.

7. HazsoBéMm ¢ynryuets boarvwurncmea MAJ(xq, 2, ..., xy,) OyneBy dyHK-
U0, 3HAYEHNE KOTOPOW COBMAJAET C TEM 3HAYEHHEM, KOTOPOe TPUHUMAET
GOJIBITMHCTBO IIEPEMEHHBIX (€C/Iu MHEHUsI Pa3JIeJ ek noposay, MAJ = 0).
Cxemsl B 6azuce {V, A, 1,0} Ha3bIBAIOTCH MOHOMONKHUMY. Bbraucisercs
au MAJ MOHOTOHHOI CXeMOii?!

8. Bysea dyukuus f(z1,...,x,) Ha3bIBaeTCS camodsoticmeenoli (nan
HEYETHOM ), €CJIU JJIsl BCEX X1, . . . , Ly, BBINOJHIETCA PABEHCTBO

flx, .. xn) = f (021, ..o, Ty).

a) dApmsrorest M caMOABOCTBEHHBIMI (DYHKIUHA L1 V T2, X1 A Ta?

6) Jokaxkure, 9T0 cxemMa B 6a3mce, COCTOSIIEM U3 CAMOIBOHCTBEHHBIX
byHKIIMIA, BEIYUACISIET CAMOIBONCTBEHHYO (DYHKIIUIO.

9. lycrs f(x1,...,x,) — HecamomBoiicTBenHas byukus. Jlokaxure, 910
koHcranTsl 0, 1 Beramcisiorea B 6asuce {—, f}.

10. JoxaxkuTe, 9YTO BCAKYIO OyJIeBY CXeMy B CTaHJIapTHOM 6asnce pasmepa
$ ¢ N IepeMeHHBIME MOXKHO IIepejiesiaTh B OyJieBy cXeMmy, B KOTOPOIl Bce
OTPUIIAHUS TMPUMEHAIOTCA TOJBLKO K MEPEMEHHBIM, W TPU 3TOM pPasMep
HOBOI CXeMBI HE TTPEBBINIAET 2.

,Z[OMaHIHee 3aJaHue

1. VKaKuTe CyleCTBEHHBIE U HeCYIeCTBeHHbIE ((DUKTUBHBIE) TIePEMEHHbIE
dyukuuu f(x1,xe, x3) = 00111100 u paznoxure eé 8 JTHD u KHD.

2. Beruncosiercs m koncranTa 0 B 6asuce {—(x; — z2)}7?

3. Borancinre MAJ(x,y, z) cxemoit B 6a3uce 2Kerankuna {1, A\, 21 & T2}.
(Onpenenenne MAJ cm. Ha ofopore sucTa. )

4. CKOJIbKO HEeHYJIEBbIX Ko duimenTos B Muorouaene 2Kerajkuna, Koro-
pblii paBeH x1 V xo V-V x, 7

5. Jlokazkure moJHOTY 6a3uca, COCTOAINEro u3 OoaHoil (yHKImMu x | y,
KoTopas 1o onpejesnenuto pasaa —(x A y) (wmpux lepgepa, ona xe
NAND).

6. fAsmsiercst m mosHBIM 6asuc {V; —} U3 IU3BIOHKINN W IMILTUKAIN
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7. dBnsterca mm nonusM 6asuc {0, MAJ(xy, z2, 23)}?

8. Ilycrs f(x1,...,2,) — Hemonoronuasa dyuknusa. Jlokaxkure, 910 —;
Boraucssierca B 6asuce {0, 1, f}.

9. JloKaxKuTe, 9TO BCAKYIO MOHOTOHHYIO OysIeBy (DYHKIIUIO MOMKHO BBIMIC-
JIUTH MOHOTOHHOM cxeMoii (¢ 6azucom A, V, 1,0).

10. Bynesa dynkmus PAR(z1,22,...,z,) paBHa 1, €CamM KOJINIECTBO €11~
HUII CPeJy 3HAYEHUi T1, Ta, . .., T, HEUSTHO M HYJIO, €CJIM YETHO.
a) Boipasure dyukiuio PAR(z1, zo, . . ., x,) 4epe3 usBecrHbie OyieBbl (yHK-

1un (MOYKHO HCIIOJIB30BATH CBI3KH A, V, =, @, — ).

6) Ipu kakux n > 1 moxuo upeicrasurhb Gyuxkuuio PAR(x1, xo, ..., x,)
B Buze JJH® 6e3 orpunanmii?

11*. Bynesa dbysknus f: {0,1}" — {0,1} HasbBaercsa aunednod, ecan
OHA TIPEJICTABJISETCS B BUJIE

fly,...,zn) =ag @ (@1 Ax1) D B (an A xyp)

JIJIst HeKOTOporo Habopa (aq, .. .,a,) € {0,1}" Gynesbix ko3bduINEHTOR.
Hoxaxure, ecnu f(z1,...,T,) — HeJuHeliHAs (DYHKIUS, TO KOHBIOHK-
st ¥1 A Zo Beraucasercs cxemoii B 6asuce {0, 1, -, f}.

12*. Jokazkure Teopemy Ilocra.

13 IIpomsBoasimme dpyHKIUN-1
Pemas 3agaqm aToro jimcTka, MCIOML3YHTE anmapaT MTPOU3BOIATIIINK

(i)yHKL[I/II;'I, JdazKe €CJIM Bbl MOXKETe PEIIUTDh 3a/1a9y C IIOMOIIIbIO KOM6I/IHaTOp-
HbIX paCCY}KﬂeHI/Iﬁ.

1. Tokaxkure, 910 a) Z (Z) (m—1)"F = m";
k=0

n n—1
1 (n ntl 1 (n—1)- 2" —n.a"+2
6y — (")~ hoak = .
)Zk+1(k> DL (@—17
k=0 k=1

2. Haitzure koaddunuentsr npoussogameit ynkuun a) (1 + x)™";

6) (r1+x2+ ...+ )" (ko3 dunmenTs 1pn MOHOMAX ;vlf m? cooim),

40



2n " /n\?
3. = .
Hoxkazkure, 9TO (n) Z ( k:)

k=0

4. B ypue Haxomurcs 3 KpacHBIX, 4 cuHUX U 2 3es16HBbIX mapa. CKOIbKIME
criocobamMu MOYKHO n3BJiedb 6 IIapoB Tak, 9TOOBI CPeIy HUX OBLIO HEYETHOE
YUCJIO KPACHBIX, Y6THOE YKMCJIO CUHUX M XOTs ObI OJWH 3€JIEHBIH map?

5. KaxkoBa BEpOSTHOCTD TIpU OPOCAHNN IETHIPEX UTPATHHBIX KOCTEH BBIOPO-
cuthb 14 0ukoB?

6. Haiinure npoussozsntyo dyskuio f(x) s H0C/Ie10BaTeIbHOCTU Gy,
COCTOSINEH U3 YHC/Ia CIIoco00B HabpaTh n pyoOseit, umes MOHETHI B 1, 2 1 5
py6ueit. Ilpejcrasbre f(x) aHAIATHYIECKN.

n k
7. Boraucsaure Z k2 (Z) (2)

k=1

8. lmeetcs p 9€pHBIX, ¢ OEIBIX U " KPACHBIX IIAPOB, IIPU 3TOM P = q > T,
p<q+7r, p+q+r=2s. Jlokaxxure, 9T0 IUCJIO CIIOCOOOB PA3/ICTUTHL ITU
IIApPE! HOPOBHY MEXKJIY JABYMs JIOIBMHI PaBHO s2 + 54+ 1 — %(p2 +¢%+ 7“2).

,Z[OMaIlIHee 3aJlaHue

1. Haiiyure ponsBossantyo hyHKIUIO SIS OCTEI0BATETBHOCTH
1
a) ap = k; 6)ak=H.

2. Bripazure anajmuTuuecKu:

L

a) Z (n:k>xk§ 6) Z (i)xk; B) é(%—i— Daz*; 1)* J (;}2)7

k>0 k>0 k=0

|3

3. YupocTure BhIpaKeHHe:

Sty oge () WEC) ()
k=0

4. Jlokazute, 110 kz: k(k — 1) (Z) =n(n — 1)2"2.
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5. l3BectHa npousBomsimas GyHKIms ¢(x) AJis MOCIeI0BATEILHOCTH S, =
n

= ) ap YACTUYHBIX CyMM TOCJeoBaTesbHocTH {ay }. Boipasure yepes
k=0
Heé TPOU3BOJISIIIYIO (DYHKIMIO JIJIs [IOCJIEI0BATENBHOCTH {ay, }.

n i

* o : T
6*. Haiigure npemen ngrfmz R |z < 1.

7=

14 IlpowmsBoasaniue dyHKIINT-2

1. Pazoxkennem 9ucia n HA3bIBAETCSA TaKasl MMOCJIEI0BATETLHOCTD TTOJIOXKI-
TeJIbHBIX IEJIBIX YUCeT L1, L9, ..., Lk, 9TO L1+ To + - - -+, = n. Haiigure
IPOU3BOAIILY IO (DYHKITUIO JIJIsi TIOCJIEI0BATEIHHOCTH {an}, B KOTOPO# Gy —
YUCJIO Pa3/jIOKEeHUil N Ha HeYeTHBIE cjaraeMble.

2. (Bagaua o Xanoiickoit 6amme). EcTb Tpu crepxKHs, Ha IEPBOM U3 HUX
HAHWU3AHO 1 KOJIEI| PA3HOTO PAJMyCa; I€M HUKE JIEXKUT KOJIBIIO, TeM OOJIbIITe
paauyc. Kosblia pa3perieno nepeKaapBaTh CO CTEPKHs Ha CTE€PKEHb, HO
TOJIBKO HpI/I yCHOBI/II/I Y9TO KOJIBIIO MEHbIIEro pa;LI/cha Kﬂa}léTCﬂ Ha KOJIBIIO
Gosbiero paauyca. Haiinre MUHIMAIBHOE YHCIIO MEPeKJIabIBaHuii, Tpe-
GyeMoe Jijisl TOro, YTOObI MEPEJIOKUTD BCE KOJIbIA € OJIHOIO CTEPXKHSI HA

JIPyTO.

3. IMocnenoBaTebHOCTD {ay, b COCTONT W3 |IMCIa CIIOCOGOEB pa3pe3arh Ipa-
BUJIBHBIH N-YTOJBHUK Ha TPEyTOILHUKHN, IPOBOJA HellepeCeKaIoNuecs Tha-
ronayi (rOBOpAT, @, — YUCJIO TPUAHTYJIANUI n-yroibauka). Haiijure mpo-
U3BOASILY 0 (DYHKIUIO JIUIST IOCJIEI0BATENBHOCTH {ay, }.

4. Haiinure npon3BodIyio MyHKIUIO U aHAJTUTUIECKYIO (DOPMYILy JJIst
MIOCJIEI0BATEILHOCTI

0, upu n = 0;
F,=<1, upu n = 1;
2F, 1+ F,_2, 1pun>2.

5. /lokakuTe COOTHOIIEHUS:

2ot =Yl e {1 T}L!é—l)m—i ()

k=1
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B) [2]" = ki m 2F, ) Bupr = zn: (Z) By.

1 k=0

6. Haiininre (aHATMTUIECKYIO) TIPOUSBOSIIYIO (DYHKITUIO TSI TIOCIIE0BA-
n

Tenpuoctu G, = E (n — k)Fy, rue Fy, — k-oe uucio Pubonadymu.

k=0
7. Hajinnre 4mcsio OTHOIIEHUT SKBUBAJIEHTHOCTH HA N-3JIeMEHTHOM MHOKE-
CTBe.

,Z[OMaIlIHee 3aJaHue

1. Haitiure mpou3Boadtyo pyHKINIO U aHAJTUTHICCKYIO POPMYITY st
IOCJIeIOBATEIbHOCTH:

a)
0, upu n = 0;
F,=<1, upu n = 1;
F,_1+4+2F, 2, upun>2.

6)
1, mpu n = 0;
F, =<3, mpu n = 1;
4F, 1 —4F, 5, 1upun > 2.

2. ,Z[OK&)KI/ITG, YTO €CJIN IIOCJICIOBATEC/IIBHOCTD Ay, OHpe,I];e.HHeTCH COOTHOIIIE-
HUEM
Qni2 + pany1 + qay, =0,

IJIe P, ¢ — HEKOTOPBIE YUCJIA, TO JIs €& poussosmeil dbynkuun F(t) BepHo,
4TO
ap + (a1 + pag)t

F(t) =
®) 1+ pt + qt?

3. Haiinure mponsBogsntyo GyHKIMIO s TOCIEI0BATEIBHOCTH ¢y, COCTO-
Ameil U3 9ucjia JBOUIHBIX CJIOB JJIMHBI 71, B KOTOPBIX HET JABYX €IMHUIL

TIOJIPSI/I.
4. TocuenoBareabHocTh {by,} COCTOUT U3 KOJUYECTB TAKUX MOCJIEI0BATE b
HOCTEHN TEJIBIX UUCET A1, ..., Ap, 9T0 a1 = 01 0 < a1 < a; + 1 g

1 < ¢ < n. Hafiaure npousBoadItyo (GyHKIIAIO JJIsT TTOC/IE0BATEIHHO-
cru {b,}.
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