Cle AY 3apatue 10: BEPOSTHOCTHbIT MeTOZ, DM & ML, 1 kypc

B knacce ydarcs n MaJBIMKOB M 7 JIEBOYEK, KarKJIOMY MAaJIBIMKY HPaBUTCS
HECKOJIBKO JIEBOYEK U3 KJlacca (BO3MOXKHO, UTO JBYM MAJBIUKAM HPABUTCS OJHA W Ta XKe Jie-
Bqua). Snas YUUTEJILHUIA PACCAIAIA JIeTell 3a MapThl MaJIBIUK-I€BOYKa, CJaydaiiHbIM 00pa-
30M (BCe BAPMAHTHI PACCAJIKU PABHOBEPOSITHBI). YeMy paBHsIeTCS MAaTeMATHIECKOEe OXKUJIAHUE
YUCJIa MAJBIUKOB, KOTOPBIE CUJIAT C HPABUBIIIEHCS eMy JIEBOYKOM 3a OJIHOW TapTOii?!

DL 10.2. | Kaxprit u3 k gejioBeK B JiudTe, KOTOPBIl CTOUT Ha IIEPBOM dTazKe BHIOMPAET CJIy-
JaflHbIl 9TayK PABHOBEPOSITHO M3 OCTABIIMXCA N1 dTaxKeil. JeMy paBHsSIETCS MaTeMaTHYeCKOe

OXKHUJIaHWE YUCJIa OCTAHOBOK, KOTOPBIE caeaeT JudT?

a) okaxkure, 9r0o B JII0OGOM TYpPHUPE €CTh MAMUJIBTOHOB MY Th.
b) [dokazkure, 9TO B CHJIBHO CBSI3HOM TYPHUPE €CTh FaMUJIBTOHOB UK.

DL 10.4. | ITokaxxute, aro ans popmynsl B KH®, cocrosieir u3 m au3bIOHKTOB, B KOTO-

poii JTI00bIEe TPH JIU3BIOHKTA MOXKHO OJHOBPEMEHHO BBITIOJTHUTD, CYIIECTBYET HaOOp 3HAYCHUM
IIeEpeMEHHBIX, KOTOPHII BBITIOTHIET KAK MUHUMYM %m JN3BIOHKTOB.

DL 10.5. | JTomuaupyoiiee MHOKECTBO B rpade — 3TO TaKOe MHOXKECTBO, UTO JIJIsi KarKJIOn

BEPIIUHBI, TUOO OHA caMma JIEXKUT B 9TOM MHOXKECTBe, JIMOO OHa COeJIMHEeHA PeOPOM C BepIIH-
HOI M3 9TOro MHOXKecTBa. B rpade G MuHmMaIbHaAs CTEIIeHb BEPIIUHBI paBHsieTcs d > 1.
Hoxkaxkure, aTo B (7 €CTh JOMUHUPYIOIIEe MHOXKECTBO pa3Mepa He OOJIbIIe n%

IHodckaska: paccMoTpuTe CaydaifHOE MOJIMHOXKECTBO BEPINUH, B KOTOPOE KarKjasl BEPIITUHA

_ In(d+1)
BKJIIO9a€TCA C BEPOATHOCTBIO P — Tt

[IycTs KaxKmasi BepInHa HEOPUEHTUPOBAHHOTO rpada MMeeT CTeleHb He OOJIbIIe,
qeM k. Jlokarkure, 9TO BepHmIKHbBI I'pada MOXKHO ITOKPACUTH
a) B [k/2] + 1 uper Tak, 9To0bI JIJIst KaxKJI0i BEpIMHBI He 6oJiee OJIHOrO pedpa UCXOIUIIO B
BEPIIMHBI TOTO Ke IBeTa ([x] 0003HaYAeT IEIYI0 YacTh 9UCIa X).

DL 9.6.| B mkoJie B KaxKJI0M Kpy2KKe yIuTCd 1 > 4 9eJIOBEK, YUCJIO KPYZKKOB HE TIPEBOCXO-

n—1
JAUT 437 ,Z[OKa}KI/IT67 YTO MOZKHO BCE€M IIKOJIbHHUKAaM BbICTaBHUTH OLCHKU IIO IIOBEICHIMIO (‘{6—
THIPE OIEHKU: OT 2 JI0 5), YTO B KAXKJIOM KPY2KKe OyJIyT MpeCTaBIeHbl BCe 4 OlEHKU.

b) dokazkure, 9TO €C/iM B HEOPUEHTUPOBAHHOM Tpade n BepriuH u n — k pédep, To B HEM
KaK MUHUMYM k KOMIIOHEHT CBSI3HOCTH.

DL 8.3.| /lana cetka B Buje KBajpara n X n. Pa3pemraercs pa3pesars j11060e pedpPo CeTKU.
Kakoe makcuMaJsibHOE YUCIIO pa3pe30B MOXKHO CEaTh TaK, YTOObI CEeTKA He Pa3BaJIMIACh HA

qacTu?

DL 8.4.| B cBaznom rpade crenenu Bcex Bepiinn papasiorcs 10. lokaxkure, aro 3ToT rpad

OCTaHETCsl CBA3HBIM, €CJIM U3 HETrO yJIaJUTh JiIoboe pedpo.

DL 8.5. | Jlokaxkute, 9TO U3 MPOU3BOJILHOTO CBA3HOIO rpada MOKHO YIAJIUTH BEPIIUHY U BCE
BBIXO/IdMIINE U3 HeE PEOpa Tak, YTOOBI OcTaBIIHiics rpad ObLIT CBI3HBIM.

DL 8.6.| B cBsa3noMm rpade Ha KaxkKJI0M pedpe HaInucasu IOJI0KUTEIbHOE BEIIIeCTBEHHOE Y1C-
J1o. Bec ocToOBHOTO JiepeBa — 3TO CyMMa, 9uces Ha pedpax, cojiepzKaliuxcs B 9ToM Jiepese. lo-
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KaKuTe, 9To:
a) MUHMMAJbHOE TI0 BECY OCTOBHOE JIEPEBO COJEPIKUT XOTsI ObI OJIHO PEOPO MUHUMATIHLHOTO
BeCa;
b) kaxk0e pebpo MEUHIMAJIBHOTO BECa COIMEPIKUTCS XOTsI ObI B OJTHOM M3 OCTOBHBIX JIEPEBbEB
MUHUMAJTBHOTO BeCca.

DL 7.1.| Berauciaure cyMMBbI:
n

b) S (—=1)Fk™- (}), rme m < n.

b) Iokaxkure, uro uucso jomanubix, u3 (0,0) B (2n,0), nepecekaromux npsamyio y = —1,
paBHsieTcs nciay gomanubix u3 (0,0) B (2n, —2).

c¢) Haiinmure uncio nomanubix us (0,0) B (2n,0), HE OMYCKAIOIMIUXCS B HUKHIOK TOJIYILIOC-
KOCTB. DTO 4ncJio HasbiBaercs yncyioM Karamana C,.

n—1
d) Ilokaxwure, aro C,, = > C;C,_1_;.
i=0

a) okaxure, 9410 JI060E CEMENHCTBO HEIIEPECEKAIOIIUXC sl MHTEPBAJIOB HA MPSAMON KOHETHO
WUJIA CYETHO.

b) JlokaxkuTe, 9TO MHOKECTBO TOYEK CTPOIOrO JIOKATHHOTO MUHUMYMA JTF000# QyHKIMN 13
R — R KoHEYHO WJIX CYETHO.

DL 7.7.| JlokaxkxuTe, 9TO €CJIM MHO?KECTBO Ha ILJIOCKOCTH COJIEPXKUT OTPE30K, TO OHO PAaBHO-
momrHo R.

DL 5.6. |IlycTs curaarypa coepKuT MpeIuKaT PABEHCTBA U TPEXMECTHBIN rpeaukar S. VH-
TepIpeTanys: HOCUTeIb — TOYKU Ha mtockocty, S(X, Y, Z) o3nauaer, uro | X Z| = |Y Z|. Bor-

pasure npegurat: A, B, C' jexar Ha OIHON IPSIMOIA.

DL 4.3.| lokaxkure, 910 ecu Oy/ieBa (DYyHKIINAS BHIYUCISCTCS C TIOMOIIBIO BETBSIIEHCs TPO-
rpaMMBbI pa3Mepa S, TO OHa BBIYUCJSIETCS U C TOMOIIBIO OyJeBoil cxembl pazmepa O(S).

DL 4.4.|Ilokaxxure, uto ecyiu OyieBa PYHKIHUA BBITUCIAECTCS C TTOMOIIHIO CXEMbBI TTOJTTHOMH-
AJILHOrO OT 9YUCJIa BXOJOB pasMepa u riryoumnoit O(log(n)), To oma Boraucisercs u HopMyIIoi
TOJIMHOMHUAJILHOTO OT YHCJIa IEPEMEHHBIX Pa3Mepa.

DL 4.5.| (Tomosiorudeckasi copTupoBka) Jlokaxknure, 9T0 B OPUEHTHPOBAHHOM rpade
G(V, E) 6e3 UKJIOB BCE BEPIIMHBI MOXKHO IPOHYMepoBaTh duciamu or 1 mo |V| Takum 06-

pa3oMm, 9T0OBbI pEOpa MLIN U3 BEPIIUH C MEHBIITUMHA HOMEPaMU B BEPIIUHBI C OOJILIITUMU HOME-
pamu.

[IpaBuio ocarabaerus TO3BOISIET BHIBECTH U3 MU3bIOHKTA A mu3bioHKT A V B s
Jroboro au3bionkTa B. Ilokakure, 9ro ecnu u3 au3bioHKTOB Dy, Do, ..., D, ceMaHTUYeCKU
caepyer qu3bioHKT C' (370 3HAUUT, YTO JH000H HAGOD 3HAYEHUIl MEPEMEHHBIX, KOTOPbIH BbI-
MOJIHSIET BCE U3 BIOHKTHI D;, BbiosHsieT Takxke u C'), To C' MOYKHO BbIBeCcTH 13 D; C TOMOIIBIO
IIPUMEHEHU TTPABUJI PE3OJIIOINNA U OCJIA0IEHUSI.



Cle AY 3apatue 10: BEPOSTHOCTHbIT MeTOZ, DM & ML, 1 kypc

DL 3.3.| Kak momudunupoBaTh pacCKa3aHHBIN Ha JIEKIINU aJITOPUTM, IIPOBEPATOIIHI BBITIOJI-
HUMOCTH (popmysibl B 2-KH®, 4T00OBI OH 32 TOJIMHOMHAJIBLHOE OT YHUCJIA ITEPEMEHHBIX BPEMS

TaK>Ke BbIJIaBaJjl HaOOp 3HAYEHUI ITePEeMEHHBIX, KOTOPBI BBITIOHAET (hopMyTy?

Omnpenesienue 3.1. Bynesa (yHKIMA HA3LIBAETCA CAMOIBOMCTBEHHOM, €CJIM BBITOJHSICTCS
paserctBo f(1 — 21,1 — x9,...,1 —2,) = 1 — f(x1,...,2,). Bynesa byHuknus naspiBaercs
JIMHEIHOM, eciu ona umeeT Bu f () = ag + ajxy + agrs + - - - + a,x, mod 2, tae a; € {0, 1}.

DL 3.5.| (Teopema ITocra) Ilycts ecth HabOp OyseBbix (yHKIHIA, Cpen KOTOPBIX €CTh
HEMOHOTOHas1, He coXpaHsolas HoJb (T. e., f(0,...,0) = 1), He coxpaHnsitomias eauuuILy (T. €.,

g(1,...,1) = 0), HesiuHeiinasi, HecamMmoBOicTBeHHAas1. [JokaXKuTre, 94TO:
c) ecim HaGop OyneBbix (DYHKIMIT HE yIOBJIETBOPSIET YCJIOBHIO TeopeMbl locra, To vepes
KOMIIOBUIIUIO 3TUX (DYHKINI HEJIB3s BEIPA3UTD BCe OyJIeBbI (DYHKITUU.

DL 2.2.| Bynesa dyukmus f : {0,1}" — {0,1} Ha3biBaeTCsI MOHOTOHHOM, €CM P T < Y

somosasiercs f(x) < f(y) (¢ <y, ecm myst Beex 1 < @ < n Boinosmsercs x; < y;). Jokaxmure,
qTO:
b) MoHOTOHHYIO OyJIeBY (DYHKIUIO MOYKHO 3aIucaTh B BuIe (POPMYJIbl, KOTOPasi UCIIOJIb3YeT
TOJIBKO CBA3KHU V U A.



