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Y710 TOKOE

KOMOUHATOPUKA

OMBUHATOPUKA - 3TO
pasjiell MaTeMaTHKU, CBSI3aH-

HBIl € MeToJaMH TojcueTa

yicaa 00bEKTOB OIPeIeIEeHHON TTPUPO-
apl. Ilo cMmbicay 3agaun OGbIYHO Ove-
BUJIHO, YTO CYI[ECTBYET JIUIIb KOHEUHOE
YHICJI0 MHTEPECYIONUX HAC OOBEKTOB;
BCE JIEJI0 B TOM, YTOGBI HAIITH 3TO YUCIIO.
PaccmaTpuBaembie 00bEKTDI, KaK IIpa-
BUJIO, SIBJISIIOTCSI OTIPE/IEJIEHHBIMU KOM-
Gunanusamu aApyrux o6bekroB (uucel,
6ykB u 1.4.). OTCIOa ¥ HasBaHUe —
KoMOuHaTopuKa. B 6oJiee HUPOKOM
MOHUMAHUKM KOMOMHATOPHKA — 9TO TEO-
pUsST KOHEUYHBIX MHOJKECTB; MBI 3/1€Chb

A_EAAETA

6y/eM paccMaTpuBaTh TOJBKO 3adauu
MOJICUETa, TaK UTO TAKOE PACITMPEHHOE
TOJIKOBaHME HAM He ToTpedyeTcs.

V3 CKa3aHHOTO ICHO, YTO KOMOMHATO-
PHUKa UMEET J€JI0 JUIID C HaTypPaJbHbIMU
yucaaMu. MoKeT MOKasaTbCst, YTO OHA
noaToMy G6oJjiee  «dJEMEHTapHa», YeM
JIPYTHE Pas/Ie/Ibl MATEMATHKH, OTIEPUPY-
omue ¢ 60FaTbIM YHNCJIOBBIM MaTepuajJIoM
(orpunarenbHbIe UMCIa, APOGHDIE, HPPa-
LMOHAJIbHBIC, KOMILIEKcHbIE...). Ho Ta-
KOe CyxkJeHWe GblIO Gbl MOCTENTHBIM.
[IpakTUKa MOKa3bIBAET, YTO MHOTHE,
BIIEPBbIE CTANKUBASICh ¢ KOMOHHATOPH-
KOIl, C TPY/IOM MPHUBBIKAIOT K KOMOMHA-

TOPHBIM paccyxeHusM (6oee GaU3KIM
K IIPOrPaMMUPOBAHUIO, YeM, CKaXKeM, K
reomerpun). Hama ness cocrout B ToM,
4TOGBI TIOMOYD TIPEOJIOJIETD ITH TPYHO-
cru. JIydmmnii cioco6 ocBoeHus KOMOMHA-
TOpUKN — penieHne 3aja4. Haumnats,
€CTeCTBEHHO, Ha 10 c mpocTeiinmx. ViMeH-
HO O TIPOCTBIX, TUTOBBIX (1 B TO K€ BpeMst
BaKHENINX) 3a/a4aX W TONIET peub
HIDKE.

Wnrepecnas cama 1o cebe, KOMOHUHA-
TOPHKA Ba’kKHA M [JIs1 MHOTUX J[PYTHUX
paszenoB MaremaTnku. Ee cBs3u ¢ an-
re6poil 1 Teopueil BeposiTHOCTEN Oy Iy T
BKpaTIle 3aTPOHYTHI TO3/Hee.

Vinmoctpauma B.Brnacosa



Henb3qa nun npocto
nepecynTtaTb?

ITOT BOmpoCc HampamuBaeTcs. Ecman
HHTEPECYIOMUX HAaC O0OBEKTOB KOHEU-
HO€ YHCJIO, moyeMy Obl HE COCTaBUTDH
TIOJTHBI WX TIepeYeHb W TOMPOCTy Iie-
pecuntatb 6€30 BCIKHX TaM <«KOMOU-
HaTOPHBIX pacCykJAeHuil»?

PaccmoTpum npumep.

3dagaya 1. Croavko cywecmeyem
pasauunvix dsouunvix (m.e. cocmos-
WUX OSBKO U3 HYACTL U eOuNUl,) Noc-
Jniedosamenvrocmeit OaunvL m = 27

[Tepeuyennb cocraBisiercst 6€3 BCAKOTO
Tpyaa:

(0,0), (0,1), (1,0), (1,1).

3amava, Kak BUINM, OKa3ajach IIPO-
cTa, Kak JBaKAbl aBa — derbipe (B
JIAHHOM CJly4ae GYKBaJbHO).

Ho eciu Tem »xe MeTOAOM peliarb
3agaugy npu m = 10, yiiger kyaa 60Jb-
me BpeMenu (B 1epedeHb BOIIET CBbI-
e THICAYM TOCJHe0BaTeNbHOCTEl).
[Mpu m = 20 ocusuth Takoil nmepevyeHb
CMOXKeT Jiuiib KoMmmbiotep. Hy a mpu
m = 1000 okaxkyTcst 6eCCUIbHBIMU BCE
KOMIBIOTEPHI MHUPA, BMECTE€ B3ATbDIC.
[IpaBma, B mpuHIKIE Takoil mepe6Gop
BCE K€ BO3MOKeH (e OTBJEYbCS OT
TaKUX «MeJoueily, KaK MUJLIAAP/BI JIET
MaIlMHHOTO BpEeMEHM). A KaK ObITb,
€CJIM HaJ[0 HANTH YKCJI0 JBOWMYHBIX ITOC-
JIe[IOBATENbHOCTEH TTPON3BOJIbHON JI/IH-
HBI m?

3mech nepe60p HEBO3MOXKEH B MPITH-
mune. A MeXIy TeM O4YeHb ITPOCTbIE
cooOpaskeHust OOIero XapakTepa Io-
3BOJISIIOT MTHOBEHHO JIaTh OTBET: UCKO-
MOe 4uucao ectb 2”. JTo cpasy BbITE-
KaeT M3 IPHHIUIA yMHOXKeHus (CM.
Huke). Uurarenb, 3HAKOMBIH C JIBO-
WYHOW CHCTEMOH CYMCJIEHUS, MOXKeT
3/1ecb 000UTHUCH U (€3 ATOTO HPUHIIU-
1a: BCe HAIlU IOCJEJ0BATENbHOCTH —
3TO 3AIKCU B JBOUYHON CUCTEME YUCE
0,1, 2, .., 2" — 1 (3anucu, cogepxa-
e MeHee M Pa3psiioB, AOMOJHSIOT-
cs HYJISIMU BIIEPE/IH).

JlaHHBIN TpPUMep SICHO MOKa3bIBAaeT
MOmIb OOIMUX KOMOMHATOPHBIX CO00-
PaKeHWi TI0 CPaBHEHUIO C MPUMUTHB-
HpIM Tepe6opom. He criemyer, koHeu-
HO, AyMaTh, YTO BCe KOMOWHATODHBIE
3a/1a4M MOXKHO DPENIMTh TaK >Xe MIHO-
BeHHO. PaccMmoTpeHHas 3ajiada OTHO-
CUJIach K YUCIYy Tpoctefimux. B kom-
6UHATOPUKE MHOTO TPYIHBIX 3a]a4, a
€CTb W TaKWe, pelleHHs KOTOPBIX elle
HUKOMY He yIaJoCh HalTH.

1*

UTO TAKOE KOMBUHATOPUKA

CKonbKO BapuaHTOB
y NOHATUSA «BapUaHT»

Tenepb Mbl XOTHM TpeaynpeanTb 00
OJIHOIT 0CO6EHHOCTN KOMOMHATOPUKNI: B
Hell HCKJIOYUTENTbHO GOJBIIYIO POJIb
urpaet TouHast popmyauposka (u Tou-
HOe TOHUMaHuWe) 3ajaun. VIMeHHO ¢
3TUM CBSI3aHO OOJIBUIMHCTBO OIIUOOK
HAYMHAIONINX, [Ia M He TOJbKO HaYyMHa-
I0IIMX; B HEKOTOPBIX 33[aYHUKAX MOK-
HO BCTPETUTb 3aJlaui, HEKOPPEKTHbIE
BBU/LY HEOIIPE/IEIEHHOCTH (POPMY THPOB-
KH.

Pasymeercsi, HUKaKoOil HeonpeeIeH-
HOCTH HE BO3HUKAET, KOT/IA PeYb HJIET O
TOM, 4TOOBI TIOICYNTATD YUCJIO YUEHU-
KOB B KJIaCCe WJIHM YHUCJIO OKOH B KOMHA-
te. Ho korza peub uzer o 4yucie pas-
JIMYHBIX BapuaHToB (Wi croco6os),
cutryarust ObIBaeT Kyjia MeHee oIpejie-
gennoii. IIpuBenem mpumep.

3amaua 2. Cxoavkumu chocobamu
MOXKHO pacnpedesums mpu KoHgpemol
MeKOY mpemst Iuuamu?

Tyt BIOpPY UCKaTb OTBET Ha APYroi
BOIIPOC: CKOJIBKUMHU CHOCOGAMU MOKHO
MOHUMATh ATy 3ajauy. B 3aBucumoctn
OT OTBETa HA HET0 BO3MOJKHBI IIECTb
Pa3HBIX OTBETOB HA [IOCTABJIEHHBDIIT BOTI-
poc — 1, 3, 5, 6, 10, 27!

[lepBblil MCTOYHUK HEOTIPEEJEeHHOC-
TH — TEPMUH <«pacIipeieanTbs. MoxkHO
JIM CKa3aTh, 4TO KOH(ETDI pacipeeie-
HbI MEX/y TpeMsl JIMIAMHU, eCJH, CKa-
JKeM, Bce OHM oTjAaHbl oxnomy? Ilpm-
MeM, TaK CKa3aTb, COINATbHO-CIIPaBe/]-
JIUBBIH BapuaHT pacnpeienenus. Ecian
JKe TIOHUMATh paclpe/ieieHue B IHPO-
KOM CMBbICJIE CJIOBA, MO-TIPEKHEMY CUH-
Tasi KOH(ETHI TOXK/ECTBEHHBIMH, HOJIY-
yaeMm 10 BapmanToB — 3 BapmaHTa THIA
(3,0,0) (koraa Bce KoH(pETHI OTAAIOTCA
KOMy-160 U3 Tpex) + 6 BapuaHTOB
tuna (2,1,0) + 1 papuant tuna (1,1,1).
Ecnn sxe BmoGaBok m Bce KOH(eTHI
Pa3JIMYHBI, TOJyYaeM MaKCHUMaJbHOE
gucao 3° = 27 BapumanTtoB. [lpyrue
OTBETHI TIPEJJOCTABJISIEM YHUTATENIO MO-
JY4uTh caMoctositebHo. OTMeTHM
JINIIB, YTO TMUGPBI 3 U 5 TOJYYaAlOTCS,
€CJIN CYUTATH HEPAJUUYMMbIMU JIOJIEN,
41O He 0co6eHHO ecTecTBeHHO (HO cTa-
HOBUTCSI BIIOJIHE €CTECTBEHHBIM IIPU
3aMeHe Jojieil TpeMsi OJMHAKOBBIMH
KopoOKaMn).

Hexoropast pacnjbBYaToCTb IOHS-
THS O YMCJIe BADHAHTOB CBS3aHA C TeM,
YTO BAPUAHTBI — YMO3PUTEJbHBIE MTOHSI-
THS, UX HEJIb3$1 yBU/IETh HETIOCPE/ICTBEH-
Ho (ecm Her nepeuts) . [TosnesHo moaro-
My MBICJIEHHO NPEJACTaBUTH cebe MoJI-
HBIIl TlepevyeHb Pa3INYHbIX BAPUAHTOB
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(3aK0AMPOBAHHBIX KaKUM-1160 06pa-
30M). UncIo BAPUAHTOB IPH STOM TIpe-
BPAIIAeTCs B YMCJIO 3aIMCcel. A 9TO yiKe
HEYTO MaTepUaJbHOE W MOKET WHTEp-
MPETUPOBATHCS, HAPUMED, KaK KOJH-
YeCTBO siueek MaMHHON naMsiti. Takast
MbICJIEHHAA «MaTepuaan3alinga» He uMme-
eT, KOHEYHO, HIYEro OOIIEro ¢ penieHn-
€M 331yl MPSIMbIM TI0/ICYETOM, TPe6y-
OTIIMM OTHIO/Tb HE MBICJIEHHOTO, & PEaJib-
HOTO cocTaBJieHust epeunst. Jla u peub
MJET He O peleHnun, a JUIIb O Jy4dlieM
MOHUMAaHWK TIOCTAHOBKY 3a/[a4H.

Urak, 'masuoe IIpaBuio Kom6umna-
TOPUKH:

npexoe uem NooOCUUMbI8ams UUCI0
DAIULHBIX  BAPUAHTNOEG, HEOOXOOUMO
MOYHO BHISICHUMb CMBICJL CTI08 < PA3TUL-
Hble 8aAPUAHMLY.

Camo 1o cebe 3To PaBUJIO He TT03BO-
JIUT PENIUTh HU OJHOW 3ajlayd, 3aTo
MOMOsKeT u36eKaTh MyTaHUIIBI U HEI0-
pasyMeHW#l MpU pelieHuH MHOKeCTBa
3a/a4.

MpuHUMN coXXeHns

Mbl 06cyun HEKOTOPbIe 00IIIe 0CO-
GeHHOCTH KOMOMHATOPHKH. Ternepb MOK-
HO HEPeXOJIUTh K KOHKPETHBIM CIOCO-
6am ojcyera. Haunem ¢ npocreiimero.

Ecnu ece sapuanmor desssimess na k
B3AUMOUCKIIOUAIOWUX TRUNOS, NPUUEM
umeemcs n, eapuanmos 1-zo0 muna, n,
6apuanmoe 2-20 mund, ..., n, 6apuan-
mog k-zo muna, mo obujee 4ucio eapu-
anmos ecmvbn =mn, + n, + ...+ n,.

Mbi haKkTHIECKH Y3Ke TPUMEHSLIA 3TOT
<TIPUHIAT cJ0XeHus». OH coBepIIeH-
HO OYEBHUJICH U BBIJIEJICH, IJIaBHBIM 00-
pasoM, IS TOTO, 4TOGBI YUTATETD MOT
COIIOCTABUTH €r0 C «IIPUHIIMIIOM YMHO-
xkenusi» (cM. HIKe).

KopTtexwu, nnmn
yrnopsifo4YeHHble Habopbl

Koptex anaunbr m

a,,a,,....a (1)

m

— 3TO TPOCTO YROPsdoueHHbll HAOOP
(nn, 4To TO Ke, KOHEUHAs 110CIeA0Ba-
TEJIBHOCTD) M IAEMEHIMNOE NPOUIBEOJib-
HOU NPUPoOsL, NPU IMOM d, HAZLIEACTN-
ca k-ii xomnonenmoii xopmesxa (1).
Ecniu Bce KOMIIOHEHTBI — dYuCIa, TO
KOPTEK JIJINHBI 77 HA3bIBAETCS TAKIKE M-
MepHbIM BekTopoM. Ecim Bce komto-
HEHTBI — GYKBBI HEKOTOPOTO aJipaBuTa,
TO KOPTEX JIJTUHBI 77 Ha3bIBAETCS TAKIKe
m-OyKBEHHBIM CJOBOM B 3TOM ajihaBu-
te. JIMHTBUCTHYeCKass CTOPOHa [eja
3/lecb He yYHUTbIBaeTcsd; Tak, NNbD -
4-6yKBEHHOE CJIOBO B PYyCCKOM aJipaBu-
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Te (XOTS € €ro IPOM3HOIIEHHEM W UC-
TOJIKOBAHMEM HE BCE SICHO).

O6o3Hauenye naxMaTHbIX mosei (Ha-
npuMep, e4) uau HOMEPOB aBTOMOGH-
neit (nanpumep, MAY 1999) — npume-
DbI KOpTEeXelt, T7ie 0JTHA KOMIIOHEHTBI —
GyKBbI, ApyTHe — IHQPHI.

Kaxk Bugum, KopTesk — BechbMa o6iiee
noHsTHe. [JTaBHBIM XapaKTepHBIM TIPH-
3HAKOM KOPTEXKeH ABJSETCS UX YIOps-
nouennocts. Kopresxu a,, ..., a, u
a,, ..., @, CYUTAIOTCS COBIIAJAIONINMN
(paBHBIMH) B TOM M TOJBKO B TOM
ciydae, ecmu m = m' u a,= a;, a,=
=da,, ..., d, = a, ; B IPOTHBHOM C.Tyyae
KOPTE)KH, ECTECTBEHHO, CUUTAIOTCS Pa3-
Jan4HbiMU. B uvacthnoctu, a,b u b,a —
pasiununble Koprexu (mpu a #zb).
Wrak, paBeHCTBO KOpTeXeWl — Takoe
e, KaK y BEKTOPOB MJIM ¢J0B (HUKTO
Benb He cuuraer ciaoBa BAP u BPA
coBIaAIONUMK) . MHaue 06CTONUT Je/10
C HeyHnopsAOYeHHbIMU HabopaMu, O
KOTOPBIX peub Gy/eT WATH TO3/HEeE.

an/IHLI,I/II'I YMHOXXeHUsx

BoJibiioe 4ncio 3a1a4 KOMOUHATOPUKH
(cpeay HUX €CTb M TPYAHbBIE) CBA3AHO C
MO/ICYETOM KOJTUIeCTBA KOPTEIKEN Onpe-
nesennoro Bujga. OHAKO yINBUTEIBHO
YaCTO IIPUXO/UTCS UMETD JI€JI0 C MHOMKE-
CTBaMHU KOpPTeXeil, MMEeNMU 0c060
MPOCTYIO CTPYKTYPY, MO3BOJSIONIYIO
OTIPEJIETUTh YHCJI0 KOPTEXKeEH B MHOXKe-
crBe Ge3 Tpyaa. CyTb jiesia TakoBa.
ITycts MHOXKECTBO S KOpTeXeH [IH-
HBI 7 TIOPOSK/JAETCS CIEeYIONM 00pa-
30M: KOMIIOHEHTa @, npoberaer n, pas-
JINYHDBIX 3HAYEHUH, IpH Jf060it Ppukcu-
pOBaHHOIl @, KOMIIOHeHTa @, npoGeraeT
7., PA3JINYHBIX 3HAUCHUI 1 T. /1., BILIOTD
1o a,,, KOTOpas Mpu JIOOBIX (PUKCHPO-
BaHHbBIX @, ..., d,_, TipoGeraer n
pasmuHbix 3Hauenwit. Torma oGimee
YICJI0 KOpPTeKeil B MHOXKeCTBE .S ecTh

n=mnn,..n,. (2)

m
Ormernm, uto 3Havenus ¢, (Ho He uX
4HCJI0) MOTYT 3aBHCETh OT d,, TO Ke
OTHOCHUTCSI M K JPYTHM KOMITOHEHTAM.

Hampumep, nns MHOXecTBa m-Mep-
HBIX JBOUYHBIX BEKTOPOB, O KOTOPBIX
IJIa peub B Hauajle, UMEEeM 71, = 1, = ...

= n, = 2. Orciona Mo NpUHIHAITY
YMHOJKEHUS TOJIy4aeM, YTO UX YHCJIO
pasno 2"

[pyroil panee paccMOTpPeHHbIN IIPU-
Mep — 3ajJladua O paclpe/ieIeHun TpeX
xoHber MexXIy TpeMms juramu. Ilyctb
Bce KoHdeTsl pazanunbl (Kak u Jamia),
pacmpe/iesieHust JJOMyCKATCs JTIoObIe.
Oo6o3nauas i yepe3 A, B, C u HyMme-
pyst KoH(DETBI, MO3KeM KaKABIH c1oco6
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pacrpejieieHrst KOJUPOBATh KOPTEXKEM
a,a,dy, TAC a, — JULO, TOJy4HBIIee
k-0 xondery (manpumep, kon CAA
OTBEYaeT BAPUAHTY, KOT/Ia TEPBYIO KOH-
dery nosyuna C, a o6e ocranbHbie A).
Tak kaxk n, = n, = n; = 3, T0 BCero
moJry4aeM 33 BapHaHTOB.

[lanee, uucio Bcex m-GyKBEHHBIX
CJOB B aHTJINICKOM ajdaBuTe €CcTb
26", a B pycckoM — 33" . Uucao Beex
CEMHU3HAYHBIX TeJIeOHHBIX HOMEPOB
eCTh 107 (uro, O4YEeBUHO, BIIOJIHE JOC-
TaTOYHO 1 MOCKBBI; st HEOOJIb-
IIUX TOPOJOB MOXKHO OGOWTHCH U ye-
TBIPEX3HAYHBIMU HOMEDaMH, KOJnYe-
CTBO KOTOPBIX PaBHO 10"). Yncso Beex
aBTOMOOMJIbHBIX HOMEPOB, 06pa3oBaH-
HBIX TpeMsl PYCCKUMU OYKBaMu W cJie-
IYTONIMMU 32 HUMH 4YeThIpbMs Iudpa-
MU, PaBHO 33° mo*.

JlanpHelinne IpuMepbl, CBI3aHHbBIE C
MPUHIIUIIOM YMHOXKeHUs1, OYIyT IpuBe-
JIEeHBI TI03/1Hee.

[IpuHIIMTT yMHOXKEHUS [IOCTaTOYHO
OYeBH/IEH, XOTd W HE B TAKOW CTEIIEHH,
KaK TIPUHITAT CTOXKeHUs. 17151 TeX, KoMy
OH HE KaXKeTCsI OUEBUHBIM, TPUBEIEM
JTIOKA3aTeNbCTBO C TIOMOIIBIO WHYKI[UT
1o m. Ilpu m = 1 yrBepsk/eHue BepHO.
[Tyctb oHO moKa3aHO [Js1 KOpTexei
IJIMHBL m — 1, T.€. ocIe10BaTeIbHOCTD
a,, ay, ..., d,_, MOXKET 6bITH BBIOpaHa
nn,...n, _, crnocobamu. Kaxmomy us
HHX COOTBETCTBYET 7, KOPTEXeH JIm-
HBI 71, TIOJyYaloumxcs Ao6aBIeHUEM
TOrO WJIM MHOTO 3Hauenus a, . Bee
HOJTy4eHHbIE KOPTEKH pasdaudnbl (J1io-
6ble 1Ba, Y KOTOPBIX COBIIAIAIOT TIEPBbIE
m — 1 KOMIIOHEHT, OTJUYAIOTCS 3HaUe-
HueM m-ii KoMnoHenTbl). [losTomy 06-
mmee YucJ0 KOpTeXXell B MHOKecTBe S
€CTb (n1n2...nm_1)nm =nn,..n,.

Ecan yuraresp HE3HAKOM € MaTeMa-
THYECKOI MHAYKIIHENd, MOKHO OO0UTUCD
u 6e3 MeJaHTUYHOrO J0KAa3aTeIbCTBA.
ITo mpaBe TOBOPSI, MPUHIIUIT YMHOXKe-
HUS MaJjo OTJWYaeTcss OT apudmeru-
YyeCKMX 3ajad THUIIA. <«CKOJIBKO BCEro
guctoB B 10 cromkax Tterpajeit, ecau
B Kaxaon cromke 1o 20 TeTpaneit, a
B Kaxaoil terpagm mo 12 mmctoB?».
Besgaxkuii mKOIbHUK JacT OTBET
102002 = 2400, 6e3 ymoMuHaHUIt
KOMOUHATOPUKHM uJan WHAYKIuu. Ho
Be/[b JIUCTOB CTOJIbKO, CKOJIbKO KOpTe-
xel a,, a,, d;, TA€ @, — 3HAYEHUS OT
1 o 10 (momep cromkm), a, — 3Hade-
nug or 1 go 20 (momep Terpagu B
cToTKe), a; — 3HadeHus or 1 go 12
(nomep smmcra B Terpaam). Takum 06-
pasoM, pemiast 3Ty TPOCTEHbKYIO 3a/a-
4y, MBI HESIBHO TIOJb3yeMCs TPUHIIH-
TTOM YMHOXKEHHUS.

CknapbiBaTb NN YMHOXaTb
= BOT B 4YeM Bonpoc

B Takoil raMm/eToBCKOIi cCUTyalluy MHOT-
Jla OKa3bIBaIOTCs HaumHatomue. B ycio-
BUSIX TIPUHITUIIA YMHOKEHIS TPOBOJIUT-
cd TIPUMEPHO CJEIYIONIee paccyxk/ie-
Hue: « /{15 mepBoit KOMIIOHEHTHI UMeeT-
Cs n, BAPMAHTOB, JIa 11T BTOPOIi KOMIIO-
HEHTBI 71, BADHAHTOB, ..., [1a JLIs1 TI0CJIe-
nHed n, BapuanToB. MToro mosywyaem
n, ran,, .., an,, T.e n + n, + ...
... * n_ Bapuantop». O6paiiaem BHY-
MaHKe Ha KOBapHOe CJI0BO «/Ja» (¢ 9THM
CJIOBOM M BOOOIIE, KaK M3BECTHO, HAJO
06pamaTbest OCTOPOIKHO).

Omu6Ka B TOM, YTO 7, BADUAHTOB JLJIsI
@, = 3TO OTHIO/Ib HE Te BApHaHTBI, obiee
YHICJIO KOTOPBIX HaJ0 HaiiTu. Hyxmble
HaM BapHWaHTBI Jal0TCS Belb KOPTEXKa-
mu aaunbl m (a we 1, 2...). Bapbupys
a,, 3aTeM a, N T.J1., Mbl noJryuaem (1oxa
He JT0f/IeM /0 @, ) KaK Obl «3ar0TOBKIT»,
KaXk/Jasg M3 KOTOPBIX B JajbHEHIeM,
IocJie Pa3BeTBJIEHUH, MOPOAUT MHOTO
KopTexeit amuHbl m (T.e. HyKHBIX HaM
BapUaHTOB). B «IpeaMeTHBIX» 3aj1a-
yax Takas OMmuOKa MPAKTUYECKU IC-
KJII0UeHa, HUKTO Belb He CTAaHEeT IMO[-
CUNTBHIBATH YMCJIO JIUCTOB Tak: «10 crorr,
na B Kaxjgoil mo 20 rterpaneif, ga B
Kaxkoi mo 12 smucroB — uroro 10 + 20 +
+ 12 mucroB». Ho ¢ a6cTpakTHBIME
BapuUaHTaMH TaKoe, YBBI, OBIBAET.

Yucno nogMHoOXeCcTB

3anavya 3. CkoavKo pasiuyHvlx noo-
MHOXKECME UMEETCSL Y N-IAEeMEHMHOZ0
MHOKecmea?

MoskeT TOKa3aTbCsI, YTO TIPHHIIMII
YMHOJKEHUS HE WMeeT OTHOIIEHWS K
atoii 3amave. [lomMHOXKeCcTBa BeIb He-
yropsigouennbie Habopsr (Hampumep,
{a,b} n {b,a} — ogHO M TO XKe), K TOMY
JK€ OHU MOTYT COJEp’KaThb Pa3Hoe YHC-
JIO 3JIEMEHTOB, a B TIPUHITUIIE YMHOKe-
HUS peyb UJEeT O KOPTeKaX OJMHAKO-
BOII AanHbBI. Bee meso, okaspiBaercs, B
TOM, YTOOBI yIa4HO B3aKOJMPOBATDH
noaMHoxkectsa. VMenHo, HyMmepyeM
3JIEMEHTBI UCXOHOTO MHOXKecTBa M =
= {51,52, .,Sn} I CTaBUM B COOTBET-
CTBHE KaXK/OMY €ro MoJAMHOXecTBy M’
JIBOUYHBIH 7-MEPHBI BEKTOP (x1,
Xyy oo k), me x, =1, ecmmn S, OM',
nu x, = 0 B TPOTUBOMOJOXKHOM

1

cayuae. (Hampumep, ecaiu M =
= {51,52,53,54, SS}, TO IOAMHOKECTBY
{S,,S;} orseuaer exrop (0,1,0,0,1);
IIyCTOMY TO/IMHOXECTBY OyAeT OTBe-

4yaTh HyJeBOH BeKTOp.) Tak Kak coot-
BETCTBUE MEXAY HNOAMHOXECTBaMU U



BEKTOpaMu B3aMMHO O/[HO3HAYHO, TO
IIOAMHOXKECTB CTOJBKO €, CKOJIbKO 72-
MEPHbIX /IBOMYHBIX BEKTOPOB, T.€. 2”.

O KoanpoBaHUN

PaccMmoTpennasi 3ajjaya TOKa3bIBaerT,
KaKy1o poJib UT'PAET yauHOe KOJHUPOBa-
He 00BEKTOB; YaCTO OHO SIBJISIETCST OC-
HOBHBIM 3BEHOM pEIIeHUs] BOMPOCA.
HaoGopor, HeymauHoe KOAMPOBaHIUE
0OBIYHO 3aBOJIUT B TYIHK. BepHeMmcst K
Hallell TPOCTEHbKON 3ajlaue 0 pacrpe-
penennax (IIPOU3BOJIBHBIX) TPeX pas-
JINYHBIX KOHPET MEK/TY TPEMS JIUIIaMHU.
Boitre Mb1 koZiupoBasu pacnpe/esieHue
koprexkamu (a,,a,, ds) , TA€ a, — IO,
noJiyuuBiiee k-0 koudery. Hembast in
KOJIMPOBATh He «I0 KOH(peTaM», a «II0
Jmunam», o603Hayas 4yepes @, TO, 4TO
nosygaer k-e quno (k= 1, 2, 3)?

Kasknas komrioneHTa npu atoMm 6yier
HOAMHOKeCTBOM (MHOKECTBA U3 3 KOH-
der) u MosKeT caMa 1o cefe IPUHIMATD
23 =8 s3navennii. Kax y:Ke TOBOPUJIOCD,
KOMITOHEHTbI KOPTEKEH MOTYT WUMEeTh
J06YI0 IPUPOY, UM He BO30paHSIETCs
6bITH U MOAMHOKeCTBaMu. XyXKe Apy-
roe: MpU TAKOM KOJUPOBAHUU HEJIb3sI
MPUMEHUTH MIPUHIIUIT YMHOKEHHUST, TaK
KaK He BBITOJHSIETCS] €T0 OCHOBHOE yC-
nosue. Hanpuwmep, ecmn ¢, = O (myc-
TOE MHOKECTBO), T.€. IIEPBOMY HE J0C-
TaJI0Ch HUYETO, TO [ @, OCTAIOTCA Te
ke 8 BapHMaHTOB, €CJU K€ TePBbIH
noJIyyaeT Bce, TO /I @, BO3MOKEH
mumb oxuu Bapuant ([J). Tak uTo
KOJMPOBAHUE IO JIUIAM SIBJISIETCS He-
YIaYHbIM; 9TO Pa3JInuue MEXKIY JABYMS
croco6aMu KOAMPOBAHUS UCIE3AET MPH
«CHpaBeJINBbIX» PaCIpeeeHUusiX
(kasxkmomy 1o KoHdere), Korga Juia
n KOH(MEeTbl BXOAST B 3aja4y PaBHO-
MPaBHO.

Pasymeercst, Bcerjia Hajlo CJIeIUTD 32
B3aMMHO O/[HO3HAYHBIM COOTBETCTBHEM
MeK/y 00bEKTaMU W KOJaMU — KasK/[0-
My o6bekTy (M3 Hamero MHOKECTBa)
JIOJIZKEH OTBeYaTb POBHO OJIMH KOJ, U
ob6patto. TobKO B 9TOM CJiiydae moj-
cuer yrcjaa 0ObeKTOB MOKHO 3aMEHUTH
MO/ICYETOM YKCJIA KOJOB.

PasmelneHuns

[lanee peub GyzieT 4acTo UATH O KOpTe-
JKaX, BC€ KOMIIOHEHTbI KOTOprX HpI/IHI/I-
MalOT 3HAYEHUs M3 OJHOTO M TOTO JKE
HEIyCTOTO KOHEYHOT0 MHOKecTBa. M Ha-
4ye TOBOPS, Mbl Gy/leM WMETb JIeJI0 CO
cJoBaMHu B HeKOTOpoM asichaBute. Pasy-
MeeTcst, B KauecTBe «GyKB» ajdaButa
MOFyT BbICTyHaTb " yucJga — HaHpI/IMep,
1,2, ..., n. Tak KaK 3/1eMEeHTbI KOHEYHO-
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UTO TAKOE KOMBUHATOPUKA

TO MHOKECTBA BCET/Ia MOKHO 3aHyMe-
poBatb, TO ymoOHas andaBuTHO-OYK-
BEHHAsl TEDMUHOJIOTHS HE MEHSIET CYTH
Jleia.

Kak yske rOBOpHJIOCH, YHCJIO M-OYK-
BEHHBIX CJIOB B n-0YKBEHHOM aJipaBute
pasno n”. MHoraa 310 4HCIO HA3BIBA-
10T YUCJOM PasMeNleHui U3 n 1Mo m C
nosropenusimu. OOBIYHO Ke TEePMUH
«pa3MellieHne» CBsI3bIBaeTcsi ¢ Tpe6o-
BaHUEM, YTOGBI Bce OYKBBI CJI0OBA OBLITH
pasmuaHbl (He TOBTOPSJINCD).

3agava 4. Ckoawko cyuwecmsyem 6
n-6yxeeHHoOM dighasume m-0yKEeHHbIX
€108, COCIOAUUX U3 PA3TULHBLX OYKE?

3a/laua IpeJICTaB/ISIET HHTEPEC JIUTIb
npu m < n (MHAYe OTBET, OYEBHMIHO,
HyJb). MOKHO IpeicTaBuTh ceGe, 9To
MUMEeTCsT 71 KapTOueK ¢ M300pakeHneM
Bcex Gyks andasura (1o omHOIl Kap-
Touke Ha OYyKBY) M Mbl (OPMEUPYEM
CJI0OBa, pa3Melasi Ipyr 3a JAPYroM Te
WJIM UHBIE 7 KAPTOYEK B TOM MJIU UHOM
HOPSIIKE.

3a/laua JIETKO PEIIAETCst ¢ TOMOIIbIO
IPUHIMIIA YMHOXEHUs, TepBasi OyKBa
a, MOXet npo6eratb n 3HayeHuii, npu
JM060it GUKCUPOBAHHOM a, 14 a, ocTa-
ercs n — 1 3navennit (Bce 6ykBbI asnda-
BUTA, KpOME @) W T.J., BILIOTb [0
nocyenHeit 6yKBbI, I/ KOTOPOH ocTa-
ercs n — m + 1 3mavenmii. Mrax,
HUCKOMOE YHCJIO PABHO

n(n=1)...(n—m+1) :m

(m<n). 3)

3/ech, Kak 1 BCET/|a B MAaTEMATHYECKUX
BhIpaKEHNX, k! (unraercs «ka paxro-
puaJji») ecTh COKpAlleHHAs 3aIUCh [TPO-
usBenenust 12 0..[k, tae k — aio6oe
HarypaabHoe unciao (Hanpumep, 4! =
=123 = 24). Ilo onpeaeaeHuio
mosaraetcs Takske 0! = 1.

Besuunna (3) HasbiBaeTcss 4YuC/IOM
pasMELICHUil M3 N JIEMEHTOB IO M U
yacto oGosnauaercs uepes A, . Ecin
HET CIEeIMaJbHON OTOBOPKH O MOBTOPE-
HUSX, TO TIO/ YHCJIOM Pa3MelieHuii 13 n
110 7 BCET/Ia TI0/IPa3yMeBAETCsI BEJTUYH-
Ha (3).

[Ipumep: ecau B TYpHHUPE Y4ACTBYIOT
20 KOMaH/I 1 JIeJiesK MECT UCKJTIOYEH, TO
nepsbie 3 mecra (1.e. 30/10Tad, cepel-
psHas, 6POH30Bas Meain) MOTYT pac-
peesAThCs

Ay, = 20019018 = 6840

crmocobamu. IloBTOpeHus 3j1€Ch, Ode-
BUJIHO, HEBO3MOXKHBI, TaK KaK OJ[HA
KOMaH/Ia He MOXKeT 3aHSITh Cpasy /Ba
MecTa.

MepecTtaHOBKMN

ITO IIPOCTO YACTHBIN CcJIyvyail pa3melie-
Huii mpu m = n. Utax, 4ncio mepecra-
HOBOK W3 7 3JileMeHTOB ecTb n!. Hampn-
Mep, B andasure {a, b, c} nmeercs 3! =
= 6 mepecraHoBok: abc, ach, bac, bea,
cab, cba. C pocroM n BeanunHa n!
6bICTPO pacteT. B oTimyme ot pazmerie-
Huit (pu m < n), MEPECTAaHOBKU OTJIH-
YarTes APYT OT Jpyra TOJbKO HOPSi-
KoM GyKB, HO He «OYKBEHHBIM COCTa-
BOM». MBI TIPOCTO MEPECTABJISIEM Te JKe
caMble 7 KapTo4yeK B TOM WJHU WHOM
Topsiike, OTCIO/Ia M Ha3BaHUeE.

Bepuemcsa x Typuupy 20 KOMaHA u3
npeAbIAyIiero nyHkTa. Ecau unrepeco-
BaThCs pacrpejiesienneM Beex mecT (a
He TOJBKO TPeX MepBbIX), TO YHCJIO
BO3MOJKHBIX BapUAHTOB CTAHOBUTCS
pasubiv 20! (> 210"). Jlio6ombiTHO,
4TO 11epe6op BCeX ATUX BAPHAHTOB MOTII-
HBIM KOMITBIOTEPOM, 06PabaThIBAIOIINM
MUJIJIUAP/] BADUAHTOB B CEKYH/Y, 3ali-
MeT 6OJIbIlle BPEMEHM, 4YeM peasbHOe
TIpOBe/ICHIE TYPHUPA — JaskKe eCJIU Po-
BOJIUTD TI0 OJTHOMY TYpy B Tof!

B reopun qucKpeTHOl ONTUMU3AIMN
XOPOIIIO M3BECTHA TAK Ha3bIBaeMas 3d-
daua xommusosikepa. Peub B Heil njer
o ropogax T,, T,, ..., T,, paccrosinue
MEXKy KOTODBIMH 3aJaHbl; Tpebyercs
BBIOPATD TAKOI MOPSIOK 06be3/1a aTuX
ropoios, Hauntas ¢ T, 4To6bl cyMMap-
Hasl IVIMTHA MapIIpyTa 6blia MUHUMAJTb-
Hoit. IloCKOJBKY dHCJIO MapuIpyTOB
KOHEYHO, Ka3aJI0Ch 6bI, TYT HET Ipob.ie-
MBI — IPOCTO Mepe6paTh BCe BAPUAHTEI
1 BBIOpATD HAWTY YT, TeM 60JIee ecoTH
o/ pyKoit Xxopormmuit komnbiotep. IToc-
Jie BCETO CKa3aHHOTO paHee YUTATeJb,
HECOMHEHHO, /IOTa/[bIBAETCs, B YeM TYT
3arBo3zika. [lepe6upars Benb mpuaeTcst
(n — 1)! MapuwpyTOB — YUCJO, XOTHA U
KOHEYHOE, HO C POCTOM 72 GBICTPO CTAHO-
BSIIIIEECS «IIPAKTHIECKH GECKOHEYHBIM .
[Ipu n = 5 KOoMIBIOTED BBIAACT KpaTYaii-
HIMI MapIipyT MCHOBEHHO, mipu 2 = 15
MPOBO3UTCSA KyAa 6OJbIe, YeM XOTe-
Joch 6bI, a ipu n = 20 10 MOTy4YeHus
OTBETa MOKHO U HE JOXKUTh...

Mpbl TOBOPUM O THUTAHTCKUX, MYYH-
TEJNbHO [[OJITUX BbIYMCJIEHUSIX, & CAMHU,
MeK/Jy IIPOYMM, TOJCYUTBIBAEM BCE
OYeHb JIETKO, MOJKHO CKa3aTh, HA MaJb-
nax. Her mm 3necs nporuBopeunsi? Her,
KOHeYHO. MBI BeJlb TOJBKO HAXOIUM
YICJIO BAPUAHTOB, IPUMEHSS IPU 3TOM
«CBEPXCKOPOCTHBIE> (MO CPABHEHUIO C
NPUMUTUBHBIM 11€pe6opOM)  TIPUEMBI
koM6uHaTOpUKH. BMecTo camoro mepe-
60pa MBI JIUIIb TPUKUIBIBAEM, CKOJIBKO
BpeMeHN OH 6bI 3aHsAa. UToOBI NpoiiTH
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nemkoM 1000 kusoMeTpoB, HYKHO IPH-
Mepro 200 yacoB. A 4TOGBI 3TO MTOICYU-
TaTh, OCTATOYHO CEKYHJIBI.

A Kak Xe BCe-TaKM pemaTh 3a]aqy
xoMMmuBoskepa? Hy, Bo-nepBbIX, 2TO
y2Ke OTHOCHUTCS K ONITUMH3AINH, a He K
3JIeMEeHTapHON KOMOMHATOPHUKE. A BO-
BTOPBIX, HA CETO/HSI HUKTO HE 3HAET TI0-
HaCTOSIIEMYy ObICTPOTO aJITOPUTMa pe-
HeHKs 9TOi 3HaMEeHUTON M BakHoit (K
Hell CBOAATCS MHOTHE APYTUE) 3a/1auu.
BrosiHe BO3MOJKHO, 4TO TaKOTO aJro-
puT™Ma BOOOGIIIE He CYIIECTBYET.

[TomumMo mpovero, KOMOMHATOPHKA
O0OBIYHO MO3BOJISIET GBICTPO OIIEHUTD,
YTO peajbHO, a YTO HET, — OCOOEHHO,
KOr/la peyb ujer 06 aaropuTMax mepe-
6opHoro tuna. JKusHb, Kak M3BECTHO,
JTaeTcs TOJIbKO pa3, M He CTOUT TPATUTD
ee, CUJisl TIepe]l KOMIIbIOTEPOM, Tiepelu-
patouuM 19! mapuipyToB.

Korpa HY)XHO 3aHUMAaTbCA
HEeHYXXHbIM

IIyctp umeerca ussectHoe uucao N
00BEKTOB U TPEOYETCS BBISICHUTD, CKOJIb-
KO 13 HHUX O0O0JIA/IaeT OIpeeJeHHbIM
CBOUCTBOM. VICKOMOE YHCJIO «HYKHBIX »
06bexToB 0GosnaunM 4epes N, (< N).
Kak BUIHO M3 TIPEIBIAYIIEr0, MHOXKE-
CTBO HYKHBIX OOBEKTOB YaCTO WMMEET
MPOCTYIO CTPYKTYPY, IO3BOJSIONIYIO
MPUMEHUTDh TPUHIMUIT YMHOMKEHUs. A
€cJii 3TO He TaK — KaK B TAKOM CJIy4ae
uckarb N, ?

Kak mpasusio, mosesHO NPOBEPUTDH
MHOKECTBO «HeHYXHbIX» (T.e. He 00-
Jagaiomux TpeGyeMbiM CBOICTBOM)
00BEKTOB — HE MMeeT JIi OHO MPOCTON
cTpykrypsl. Ecam pnst Hero ypacrest
MPUMEHUTDh MPUHIUIT YMHOKEHUS, TO
Gyzer Haliieno 4ncio N, HEHYKHBIX
00BEKTOB, TIOCJIE YETO JIETKO OIIPe/Ieis-
erca u N, = N — N,. Ilpusenem
mpuMep.

3agauva 5. CroavKo cyuecmeyem m-
OYKBEHHBIX CIIO6 6 PYCCKOM daghasu-
me, codepxauux 6ykey A?

Bcero m-6yKBEHHBIX CJIOB, KAK MBI
suaem, N = 33". ITonpoGyem noacun-
TaTh, CKOJBKO CPe HUX HyKHbIX (co-
JepKaiux A), NPUHIMIOM YMHOXKe-
nusi. CHavasa Bce WJET XOPOIIO: Ha
1-M, 2-M, ..., (m — 1)-M MecTe MOTYT
cTosATh 1m0 33 OGYKBBI, HE3aBUCHMO OT
TPEIBIAYINX. Y BBI, Ha TIOC/IEIHEM IaTe
PYUIUTCS BCE: €CJIM CPE/IH MTPE/IBIIYIIUX
6p1a 6ykBa A, TO I -it GYKBBI
uMeeM OTSIThb-TaKu 33 BapuaHTa, ecjin
ner — Bcero 1 Bapuant (6ykBa A).

3aTo mpoCTOoil CTPYKTYPOit 06.1a1aer
MHOKECTBO HeHy:KHbIX (He comepika-

KBAHT: - 1999/Ne5

muxX A) CJI0B — Be/ib 3TO BCEBO3MOKHBIE
m-OyKBeHHbIE CJOBA B 32-O0YKBEHHOM
andasure! Beero ux N, = 32", crano
6bITh, HckoMoe uncao N,= 33" — 32",

W3noxeHHbIN TTpUeM 1epexo/ia K J10-
MOJHATENBHOMY MHOKECTBY (K MHOKe-
CTBY <HEHYKHBIX» OOBEKTOB) IO njee
OYeHb TPOCT U He MOHSITh ero HeBO3-
MOJKHO. A BOT 3a6bITb TIPO HETO OYEHD
JIETKO, BCe BHUMaHUE 4acTO COCPeI0Ta-
YUBaeTCs HA <«HYXKHBIX» oObeKTax. B
paccMOTpEeHHON 3ajave, HaIpuMep,
HAMPAIIUBAETCS] TAKOH MyTh: Pa3OUThH
BCe HY’KHbIE CJIOBA HA 71 TUIIOB — COJIeP-
JKarue poBHO 0iHY 6YKBY A, pOBHO /iBe
M T.J[., THOIBITATHCS IOACYUTATDH YICJIO
CJIOB KayKJJOTO THIIA, a 3aTE€M CJIOYKUTh
pe3yabTarbl. MOKHO U Ha 3TOM IIyTH
MOJTyYUTh PEIIEeHNe, IIPABIA B IPOMO3/I-
koM Bujie. Ho 910 3HauMI0 GBI IOMUTH-
cs B OTKPBITYIO IBEPb — BeJb TEPEXO]T
K JIOTIOJTHUTEJbHOMY MHOKECTBY [JaeT
OTBET Cpa3y U B MPOCTEUIIEM BHE.

K coskajieHuio, JOBOJIbHO 4aCTO OKa-
3BIBAETCS, YTO HU MHOKECTBO HY KHBIX
00BEKTOB, HU JIOMOJTHUTETHHOE K HEMY
He 06J1aJa0T TPOCTOU CTPYKTYPOIi. ITO
3HAQYMT, YTO 3ajadya He CBOJUTCI K
MPOCTOMY TIPUMEHEHUIO MPUHIIUIIA YM-
HOJKEHUST M HYXHbI HOBbIe uaen. OHa
U3 HUX U3Jaraercss B CJeAYIONEM
MyHKTE.

«PacTroxpecTeneHne»
n nepectaHOBKMA
c noBTOpEeHNAMU

CI0BO «pacTOX/IECTBJICHUE» BPSAI JH
€CTb B CJIOBAPsIX, HO OHO TOYHO Hepe/ia-
eT cyTb Aeaa. Bocroabayemcs TeM, 4TO
KOMOMHATOPUKA II03BOJISIET CUUTATD
cJI0BOM JII06YT0 KOMOUHAIIIIO GYKB. ..

[ycrs A, A,, ..., A, — pa3iuynbie
6ykBbI HeKoToporo andasura. Pacemar-
puBaeTcs cJeayiomas 3a/aua.

3amaua 6. ITycmo I A
3a0anmvle HAMYPAILHBIE YUCAA, CYMMA
xomopvix pasna n. CKOILKO cyue-
cmsyem n-0YyKEeHHbIX CA08, COOePKA-
wux n, 6yxe A, n, 6yxe A,, ..., n,
byxe A,?

B vactHOM cayuae n=..=mn,= 1,
k=mn 5TO 3HAKOMAs HaM 3a/1a4a O YKcJIe
nepecranoBok. Ho ecau xots 661 01HO
u3 yuceJs n, 6osibiie 1, BO3HUKAET HEYTO
HOBO€ — IIEPECTAHOBKH C HOBTOPEHMUSI-
Mu. Kak 1 B 0OBIYHBIX IIepECTAaHOBKAX,
«OYKBEHHBII COCTAaB» CJIOB 3/IECh 3apa-
Hee OIpe/ieJieH, TaK 4TO BapbHPYeTCs
Junib mopsiaok. Ho reneps cpenu 6yKs
ecTh TOXecTBeHHbIe (COBmazaomue,
UJIEHTUYHbIE, HEPA3JNYNMbIEe — BCE 3TO
O/IHO ¥ TO 3ke). MOYKHO CUUTATh, YTO Y

Hac ecTb n, KapTouek ¢ 6ykBoit A, i =
=1, ..., k, ¥ HaJIO BBISICHUTH, CKOJIBKO
Pa3JTMYHBIX 7-6YKBEHHBIX CJIOB MOKHO
13 HUX COCTABUTD.

3ajavya 3Ta HECKOJBKO TPY/AHEE Mpe-
JIBIYIIUX, PEIIUTH €€ yKe 3HAKOMBIMU
npuemamu He yaactesi. OCHOBHYIO H/IEI0
pelleHysi Jiydiile BCEr0 MOSICHUTb Ha
KOHKDETHOM IIpUMepe.

3amaua 7. Croavko 7-6yxeennvix
CI08 MOXKHO cocmasumv u3 6yxe
K,K,J,J1,0,0,0?

B nmamHOM ciydyae 4mcJ0 BAPHAHTOB
He CJHUIIKOM BEJMKO, U OTBET MOXKHO
MOJTYYUTD NPSIMBIM Tlepe6opom. Bee ato
motrpe6oBaso 66 BDEMEHN W BHUMAHUS
— 1a6bl HU OJTHO CJIOBO HE TPOMYCTUTD
1 HU OJTHO He 3acunTarh ABaskabl (Crmi-
ga n Xapu6aa BceX KOMOUHATOPHBIX
nozcueros!). TmaBHOe e — 4714 perte-
Hus o61Iel 3aaun TaKoH ToJICYeT HU-
4yero He JacT u Gy/eT, KaK cKazaJ Obl
K.TIpyTkoB, «IrycToio 3a6aBOIO>.

Boo61iie-To OT TiepeYHst Mbl HE OTKa-
3piBaeMcst; 6oJiee TOTO, y HaC uxX Oymer
Jaxke aBa — OCHOBHOI (Kyma BXOAAT
HY’KHBIE CJIOBA) M BCIIOMOTATEJbHbII.
Bor To/bKO peasbHO COCTABISTD X MBI
He cobupaeMcsi, «paboTaTb» C HUMH
6yzeM ¢ OMOIIbIO BooOpaskenusi. Urto
X, He BIIEPBOH.

T'oBopsiT, MaTeMaTuku GOJIbIIE BCETO
Ha CBeTe JI0OSAT CBOJUTH HOBBIE 33a/1aUl
K y2Ke peleHHbIM. 3/1eCh, K IPUMepy —
KaK XOpomro 6bI TPUMEHUTb 3HAKOMBIE
CrocoObl MOJICYETa YHCJa MEPECTAHO-
Bok! JKanb, He mosydaercsa — ToX[e-
cTBeHHDbIE OYKBBI MEMIAIOT, ITYTAIOTCS
Ipyr C JAPYTOM... A HeJxb3s JU UX
«PAaCTOX/JIECTBUTb» — XOTsI OBI BPEMEH-
HO — U IIOCMOTPETb, YTO MOJy4YuTcs? B
clIydyae € KapTOYKaMu 3TO OCOGEHHO
€CTECTBEHHO — Bejlb HAIN / KapTOYEK
JIeHICTBUTETHbHO (DU3NIECKN PA3INIHBI
(MBI OTOXK/JECTBUIN HX, TaK CKa3aTh,
HCKYCCTBEHHO).

Cxazano — czenano. [Tocae nngexca-
uuK nojydaeMm 7 pasmuunbix 6yks K,
K,, J1,, 1,, O, O,, O;. U3 nux, xax
MBI 3Ha€M, MOKHO COCTaBWUTH 7! pas-
JIUYHBIX 7-6YKBEHHBIX cJ0OB. OHU U
06pa3yIoT BCIOMOTaTeTbHbBIH TTepeueHb.

OH, 04eBH/JHO, «Pa3AyT» TI0 CPaBHE-
HUIO C OCHOBHBIM: €CJIH B3STh KaKoe-
HuGyab CJOBO OCHOBHOTO TEPEYHST —
nanpumep KOJOKOJI, to emy Gymer
COOTBETCTBOBATH MHOTO CJIOB BCITOMOTa-
TEJTBHOTO MEPEYHS:

K1O1‘]I1OZK203‘/72 ’ KZO1‘/IZOSK1OZJI1
nrT.nm.

OxaspiBaeTcs, HeTPY/HO BBIUNCIIHTD,
BO CKOJIbKO pa3 BCIIOMOTATeJbHbBIN Iie-



pedenb Gosibliie ocHoBHOrO. Kasknoe
CJIOBO BCIIOMOTATEeJbHOTO TEPeYHs 3a-
KOZMPYEM KOPTEXeM JIINHDI 4, T/ie 1ep-
Bas KOMIIOHEHTA — COOTBETCTBYIOIIee
CJIOBO OCHOBHOTO mepeyuHst (umcsio Ta-
KUX CJIOB 0603HAYUM 4epe3 X), a oc-
TaJIbHble OIPEACTIAIOT HOPSILOK CIEeS0-
BaHugd WuUHJAeKcoB. Tak, cJaoBO
O,K,K,0,J1,JI,0, nonyuur Koj

OKKOJLIO, K,K,, J,J,, 0,0,0,

(ansa onpeaeneHHOCTH BbIGHpaeM ai-
(baBUTHBII MOPAI0K 6YKB). Takue Ko/IbI
06pasyloT MHOKECTBO IMPOCTOH CTPYK-
Typbl. JleficTBUTEIbHO, KOMIIOHEHTHI
npoGeraoT BO3MOKHbIE 3HAUEHKS He3a-
BUCUMO OJHA OT JAPYToOii, IpudeM Iep-
Bas Ipoberaer X 3Ha4YeHUil, a OCTalb-
ubie 2!, 2!, 3! 3HayeHniI COOTBETCTBEHHO
(310 OGBIYHBIE YMCJIA MEPECTAHOBOK).
VTaK, 10 IPUHIIAITY YMHOKEHUS YICJI0
CJIOB BCIIOMOTATeabHOro nepeyns (1.e.
7!) pasHO B TO e BpeMs x [2I2ICB!,
OTKY /12
7!
Xr=———=2
21213!

JlaHHBIE pacCy:KAEHUS MEPEHOCITCS
Ha oO6mMil cayyail mpaxkTwyeckn 6e3
n3MeHeHnii. HoBbIl MHIEKC MOJKHO CTa-
BUTD, HAIPUMED, BBEPXY: MOJIyIaeM 7
PasIMIHBIX OYKB A:, e A1”1 e, A;,...
AZk.

M3 HuUX MOXKHO cocTaBUTb n! CJIOB
BCIIOMOTATENbHOTO TepeuHsi. Koaupys
UX, Kak BbIIIEe, U TIEPECUYUTHIBAsI BTO-
PBIM CIIOCOOOM € HOMOIIBIO TIPUHIINTIA
YMHOKEHHSI, TOJIy4aeM paBeHcTBo (x —
HUCKOMOE YUCJIO)

x [y l0e, 0.0, | = nl,

II09TOMY YHUCJIO CJIOB OCHOBHOTI'O II€pEY-
HA paBHO

10.

n!

nln,l..n ! (4)

W3 [oka3aHHOTO CJEyeT, MeK/IY
MPOYNM, YTO 3Ta APOOH BCET/IA SIBJISET-
cs1 TesbIM arcIoM. [losydyentoe Bbipa-
JKEHUe JIJIST 9NCJIa MEPECTAHOBOK C TO-
BTOPEHUSAMHU — IIEHTPATbHBIN pe3y.Jib-
Tar aJieMeHTapHON KoMOuHaTopuku. Kak
YACTHBIE CJy4Yar, OHO COJIEPIKUT BbIPa-
JKEHUST [IJIS1 YUCITa OOBIYHBIX [TEPECTAHO-
BoK (1py k =n) u 114 ymcIa coyeTaHuit
(mpm k = 2, cm. mwxe). Crour eme
YIOMSIHYTb, YTO B 3HAMEHUTOW paboTe
¢usuka JI.BospiMana, rae BIepBbIe
ObLTT BBISICHEH CTATHCTHYECKHH CMBICJI
BTOPOTO HavaJja TEPMOJMHAMUKH, TAK-
e He o6onLaoch 6e3 Boipaskenus (4).
Peun TaMm 1miia He 0 GyKBax U CJIOBax, a
0 MOJIEKYJIaX, HHEPTeTHYECKUX YPOB-

2*

UTO TAKOE KOMBUHATOPUKA

HAX W COCTOSTHUAX (DU3WUYECKOll cucTe-
MBI, HO (hOpPMY.JIa OT 3TOTO, KOHEYHO, He
MeHsIeTCS.

[ToMuMo mpUHIMIA YMHOXKEHUST —
3TOTO M3JI00JEHHOTO OPY/Us 3JIeMeH-
TapHOI KOMOMHATOPUKH — BbIIIE OblJI
IIPUMeHEH HOBbIH JIJIs HAC TIPHEM «pac-
TOK/ecTBJIeHUA» . OH ITOKa3bIBaeT, Kak
C TI0JTB301 J1JIST Jies1a MOSKHO IIEePEXO/IUTD
OT OJHOTO TIOHsITHSA ToXIecTBa (Win
pasmuunst) K apyromy. Ecam npu He-
4eTKOCTH (OPMYJIHPOBOK B CBA3U C
3TUM BO3HUKAJIH Ty TAaHWUIIA ¥ HEJ0Pa3y-
MeHHUsI, TO IIPU TOYHOM [TOHUMAHUH TeP-
MHHOB — T.€. IpH co6.T0o/ieHny [ 1aBHo-
ro IlpaBuna Kom6unatopuku — 3/eCh
OTKPBIBAIOTCSI HOBbIE BO3MOKHOCTH pe-
HIeHNS 3a7a4.

CoyeTtaHusa

B 3amaue 3 Mbl MOJCYUTHIBAIUA YUCJIO
BCEX TIOJMHOXECTB Y N-MHOXECTBA.
[TocTaBuM Ternepb BOIPOC MHAYE.

3anmaua 8. Croavko cywecmsyem m-
NOOMHOXKECMS Y N-MHOKECMEA?

EcrecTBenno, uMeioTcst B BUAY pas-
JIMYHBIE M-TIOAMHOKeCTBa (3Ta OrOBOP-
Ka pajii KPATKOCTH OOBIYHO OIYCKAaeT-
ca). TlogpasymeBaercs, KOHEYHO, YTO
ms<n.

HeuckyrenHoro uesoBexka MOTJIO ObI
VAMBUTH, YTO OTBET HA 3TOT BOIIPOC 110
CYIIECTBY JIaH B TPEBIAYIIEM ITyHKTE.
Tam Be/ib peub 1L1a 06 YIOoPsII0YeHHBIX
HaGopax ¢ MOBTOPEHHSIMHU, a MOJMHO-
JKECTBA — HEYNOpsiIoueHHble HaGOPbI
6e3 mosropenunii. Ho mamr uurares,
HajieeMcs, He 3a0bLT, KaK yAauHO KO/IU-
PYIOTCST MOJMHOKECTBA [BOUYHBIMHU
BeKTOpaMu. A BONYHBIH BEKTOP — 3TO
BeJib CJIOBO B asipaBuTe U3 ABYX «OGYKB»
Owu 1. [Ipr TakOM KOIMPOBAHUN KK 10~
MY 7M-TIOJIMHOKECTBY 1-MHOKECTBA OT-
BEYAEeT CJIOBO, cojieprKaiiee m «6yks» 1
u n — m «O6ykB» 0. Wrak, uckomoe
YHCJIO PABHO

n! _n(n=1)...(n-m+1)
ml(n —m)! 12 0.0n
()
Besnuuna (5) o60o3navyaercs 06bIYHO
n
Cc" wum U Ha3bIBACTCA UUCIOM

n

couemanuii U3 n 1o Mm; YacTO ITU YUCJIA
Ha3bIBAIOTCST TAKIKe OUHOMUHATLHOIMU
Koappuyuenmamu (IpUYUHA TAKOTO
HA3BAHWSA CTAHET SICHOI 4yTh TO3XKe).
Berpevaiorcst 5TH BEJMUWHBI OYEHD Ya-
cTo. BOT HECKOJBKO TIPUMEPOB.
3amaua 9. Croavro ecmpeu 6ydem
nposedeno ¢ myprupe 20 xomand no
kpyzoeoii cucmenme (6 1 Kpyez)?

7

OueBUIHO, CTOJBKO K€, CKOJBKO
2-mogmoxkecTB y 20-3/1eMEHTHOTO MHO-
JKEeCTBa, T.e.

20) 2009

=190,
2 12

K ToMy ke pe3yabTaTy JEeTKO TpUHTH
1 HETIOCPEJCTBeHHO: Kaxaas us 20 Ko-
MaH/] mpoBoauT mo 19 BcTped; Bcero
Bpoze 6bI momyvaercss 2019 Bcrpeuy,
TIPU 3TOM KaK/asl BCTPeYa 3aCUMTHIBA-
eTcs BAXKIBI, TaK YTO HAJO ellle Tojie-
JuTh Ha 2. MaKTUYECKH ITO MOBTOpE-
HUe OOIIEro pacCyskJeHust JJisi O4eHb
MIPOCTOrO YaCTHOTO CJIydas.

CToJIbKO 3Ke PYKOTIOKATHI IIPU BCTPe-
ye 20 yeTOBeK — ecsiu Bce 3/[0POBAIOTCS
JIPYT C APYTOM.

3amaua 10. Cxoavxumu cnocobamu
MOKHO 86IOPAMb 3 0CXKYPHBLY 6 Kadcce
u3 25 yenosex?

OTBeT o4YeBU/IEH:

25) 2502423

=—— =2300.

3 1208

TyT BaskHO, YTO BCe TPOE [EKYPHBIX
PaBHOIIPABHBI, U, 3HAYHT, OT MOPSIJIKA,
B KOTOPOM Ha3Baubl 3 hbaMuinu, BoI6Op
He 3aBucut. VlHOe neqio, ecsm Obl peub
IIJIa O TPeX Pa3HbIX TOPYYEHUSIX —
JIOTTYCTHUM, BBIOMPAIOTCS CTAPOCTA, Kac-
cup u ¢duszopr. ITo 6pLIU 6B yKe He
coveTaHus, a pa3MelleHusi, 1 croco60B
6b110 6b1 B 3! = 6 pas 6ombie (mpesro-
JlaTaeTcsl, 4TO IIKOJbHUKY JaeTcs He
6oJiee OZHOTO MOPYYEHHUS).

PaccmotpuM Terepb MpsSIMOYTOBHY IO
CeTKy, 00pa30BaHHYIO PABHOOTCTOSIIU-
MU npamMbiMi (CM. PUCYHOK).

MoKHO cuuTaTh, HAIIPUMED, YTO ATO
yaudHas ceth (Yepecuyp MpaBUIbHAS
I peasbHoro ropoga). CKOMbKO Cy-
HeCTByeT Kparyamnx myreii us A, B
A,, IPOXOASIIUX IO ATOU ceTKe?

Ecin paccroanus Mexxay coCeJHUMUI
TIPSAMBIMHI PaBHBI 1, TO Bce KpaTvaiiniie
Ty TH UMEIOT, 04eBUAHO, Auny 12. Oqmn
13 HUX BBIJIEJTIEH HA PUCYHKeE.

4,

o

A,

OCHOBHOIl MOMEHT B pelleHUun — KO-
nupoBanue nyteit. Kaxpiit us 12 equ-
HUYHBIX 3TATOB KpaTyaifliero myTH Ha-
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npasJjeH Jau6o BBepX, Jub0O BIPaBO.
O6o3Havast 9TH BO3MOKHOCTH GYKBaMU
B u II cooTBeTCTBEHHO, MOJYYaeM KOJI
B Bu/ie 12-0YKBEHHOTO CJIOBA, COJIEPIKA-
mero 4 B u 8 II. Hanpumep, nnas
BbIJIEJIEHHOTO IIYTU OH MMeEET BU/[

BIONIIIIBBIIIIBIIIIIIL

OcTaeTcss BOCIOJIb30BATbCI YHCJIOM

MePeCTaHOBOK C MOBTOPEHUSMH, JHGO,

MOCKOJIbKY GOYKB BCEro JIBE, YUCJIOM

coueranuii. Tak kak a1 6ykB B Hamo

BbIOpath 4 Mecta u3 12, To oTBET paBeH
12

4

Bmecto BbiGOpa 4 mect st 6ykB B
MO’KHO, KOHEYHO, BBIGUPATH 8 MeCT A1
6yks I1. Ha oTBeT 3TO He MOBJIHSET, TAK
Kak

= 495.

n n
m n—m

JlaHHOEe paBEHCTBO MOXKHO JIOKA3bl-
BaTb ABYMA METOAaMU — KOM6HH3TOP'
HBIM ¥ aHajutudeckuMm. KomGuuaTtop-
HBIH TAKOB: KaXK/IOMY /N-TI0/[MHOKECTBY
OTBEYaeT JIONMOHUTENbHOE K Hemy (1 —
M)-MIOJIMHOKECTBO, TI0ITOMY YHCJIO TEX
U JPYTUX COBIAJAaeT. AHATUTHYCCKUI
JKe MEeTOJl CBOJIUTCS K TOMY, 4TOObBI
MOCMOTPETH Ha BhIpaskerue (5).

CymecTByeT Tenblil psIa APYTUX, He
CTOJIb OYEBH/HBIX, COOTHOIIEHHN [JIsi

n

. Hekoropsie u3 Hux 6yayT
m

YIIOMAHYTBI I103/1HEE. Pacqu, IIpoBe-

quces

JIEHHBIN BBIIE [/ TPSMOYTOJbHUKA
4 x 8, UUTATENIO HpeJJaraercss camo-
CTOSITEJIbHO TIPOBECTH JLJISI ITPSIMOYTOJTb-
HuKa oO0mero Bupa m, X m,. A 4TO
6y/ieT, ecy IIepPeiTH OT MJIOCKOTO CJIy-
4yasg K IPOCTPAHCTBEHHOMY ?

AunodaHTOBO ypaBHEHUEe
x,t..tx,=m

JlaBHO y’Ke MbI He 3aHUMAJIHCh PaCIpe-
JleJIEHNEM MaTepUaIbHbIX OJ1ar — ¢ Tex
1op, KaK JEJTUJIN TPU KOH(PEThI MEX1TY
TpeMst jintamu. Tenepb, BOOPYKUBIITHCH
dopMyJIoif AT yncaa COueTaHui, Bep-
HEMCSI K 9TOMY YBJIEKATEJbHOMY 3aHsI-
tio. J[Jist pa3Ho0OPa3ust MyCTh MUPATHI
JIeJIIT Mexy co60il 30710Tbie MOHETBHI
(mo6bIThIE, €CTECTBEHHO, crenuduyuec-
KHUMHI METOZIaMH).

3agava 11. Croavkumu cnocobamu
Mozym 5 nupamos paszdeiumv mexoy
coboil 10 monem?

BJuieck 30/10Ta He JIOJIKEH OCJETISATh
HAC HACTOJBKO, 4TOOBI MbI 3a0BLIN O

KBAHT: - 1999/Ne5

TnaBnom IlpaBuse. Urtak, yTouHgeMm:
nupaThl BCe pasmudHbl (IPKO BbIpa-
JKEHHbIE HHAMBUAYAJIbHOCTH!); MOHETDI
BCe O/IMTHAKOBDLI; JIOIyCKaeTcs JI060i
crniocob zesieka, Mpu KOTOPOM KasK/IbIit
noJiyyaer Xotst Obl oJiHy MoHeTy. Te-
Iepb 3a7a9y MOKHO peIIaTh.

Ha mepBbrIil B3/ HEACHO, TIPH 9eM
TYT uncjao covyeranuit. Ho Mbl yke
y6eMINCh, YTO TEPBBIN B3TJSI YaCTO
o6manuuB. [lepeiingem cpasy ko BTOpO-
My u HampasuM ero Ha 10 mMoHer

OOQ0I00OOICJIO,

pa3IeIeHHBIX «IMEPETOPOJKAMIY, YKa-
3BIBAIONIMMU KOHKPETHBII c11ocob jiete-
’Ka. B manHOM cirydae, Hanpumep, pac-
TI0JTO’KEHNUE TIEPETOPOIOK 03HAYAET, UTO
MEepPBBINl TUPAT TOJyYaeT 3 MOHETHI,
BTOpO# — 1, TpeTuii — 3, 4eTBepTHIi — 2,
maTeiil — 1.

Tenepn cutyarus nposicusiercsi. Beu-
Iy TIPABILT JleJie}Ka TIePEerOPOIKH TOJK-
HBI HAXOJUTHCS B TPOMEKYTKAX MEXK Y
Moretamu (a He ceBa MM CIIpaBa OT
MOHET) U B KasK/IOM IIPOMEKYTKE JTOJIK-
HO ObITh He (GOJIee OHON TTEPETOPOIKH.
Wrak, peuyb ujier o BoI6Ope 4 MecT U3 9.
CraJjio 6bITh, CIOCO60B JIeJIeKa CTOJIbKO,
CKOJIBKO 4-TIOJIMHOKECTB Yy 9-MHOXe-

9
= 126.

CTBa, T.€.

3ameTuM, 4TO PaKTUIECKU HANIEHO
YICJO PelieHuil B HATYPAJbHBIX YHC-
JlaX «yPaBHEHUs JleJiexKas

X tx, +xg +x, +x =10,

3Jech x; — UHCIO MOHET, T0Jy4aeMbIX
i-m muparom (i =1, ..., 5).

Ilepexoas Kk o6IeMy CIyYalo 7 Iupa-
T0B 1 m(2 n) MOHeT,

X, tx, totx, =m, (6)

m-—1

uMeeM PA3IMYHBIX peIIeHuil B

n-1
HaTypaJbHbIX yncaax. (Jror orBer oc-
TAETCsS B CUJIE JJIsT JIOOBIX HATYpaJib-

k

HBIX 72 ¥ 71, €CJIU IIPUHSATD, YTO =0
)
npu k < 1.)

Paccmorpum Tenepp caydail coep-
IIEHHO aMOPAJIbHBIX ITHPATOB, KOTOPbIE
JIOIYCKAIOT JI06bIe CIIOCOOBI  Jlesiexa
(BILTOTH 10 TOTO, UTO BCE MOHETHI JI0C-
TaHyTcs OfHOMY). WITak, peub Tenepb
ujer o uncie pemenuil ypasenus (6)
B LIeJIBIX HEOTPHIATETIbHBIX urcaax (s
x; nomyckaercs u sHauenne 0). Hepa-
BEHCTBO M > 1 TIPU TaKOW IOCTaHOBKE

U3JINIIHE, T.€. M, N — ITPOU3BOJbHDIE
HATYpaJbHbIe YHCJIA.

Ecsin cHOBa BEPHYTbCSI K reOMETpH-
YeCKOil MJIIOCTPAIUK, TO TENepb BO3-
MOZKHBI JTI0GBIE PACTIOIOKEHUS 172 KPY K-
koB u n — 1 neperopogox. Hanpumep,
g S mupatoB u 10 MoHeT pacnoJsioxe-
Hue

IOOOOOIIOOOOO

OTBevaeT cJyvaro, KOrja MepBblil, Tpe-
THI ¥ YeTBEPTHIN IUPAThI HE MOJYYaroT
HUYETO, a BTOPOH W HATBIH — IO HATDH
MOHeT KaxkJblil. VTak, A/ meperopo-
JIOK HaJIo BBIOpath 4 MecTa u3 14, a 310

MOKHO CJieJIaTh =1001 crtoco6oM.

4
JL1st 061IETO CaIydast HAXOYM, 9TO yPaB-
nenne (6) umeer
m+n-—1

= )

n-1 m

m+n-—1

pellleHnii B TIeJIBIX HEeOTPHUIATETbHBIX
YHCJIax.

[Toxkamyit, 6oJsee mpocToe JOKa3a-
TEJbCTBO COCTOWUT B 3aMeHe TepeMeH-
HeIX y, = x, +1,1=1, ..., n. Kaspomy
pemmenuio ypasaenus (6) B eJIbIX HEO-
TPHUIATETbHBIX YUCJIAX B3AaUMHO OJIHO-
3HAYHO COOTBETCTBYET DEIIeHUE ypPaB-
HEHUS

Yy +ty, +... vy, =m+n

B HATypaJIbHBIX 4MCJIaX. Takux peue-

m+n-—1
HUii, KaK II0Ka3aHo paHee, ,
n—-1
T1.e. onstth npuxoaum k (7).

ypaBHeHI/Iﬂ B I[E€JIbIX YHCJaX OébI‘IHO
HA3bIBAIOT JUOGDANMOBHIMU TIO UMEHN
MHOT'O 3aHHMABIIET0CS UMH JIPEBHETPe-
yeckoro Mmatemaruka J[uodanra. Urak,
MBI HAIlJTH YUCJIO pelleHnit quodaHTo-
Ba ypasHenus (6) mpu mo6oM U3 Tpej-
nosoxenuii: a) sce x, > 0; 6) Bce
x; 20. A 4TO 6Y/IET C YUCIIOM PEIIeHHUI,
€C/IM Ha 1efble X, He HaKJaJblBaeTcs
HUKAaKUX JIOMOJHUTENbHBIX OrpaHuye-
HUI?

Bemmunny (7) 4acto Ha3bIBAIOT 4mC-
JIOM COYETAHUIT C TOBTOPEHUSIMU U3 72 110
m. Takoe HaszBaHUe CBA3AHO C KJIACCOM
3aj1a4, TUIIHYHBIM IIPEJCTaBUTEJIEM KO-
TOPBIX SIBJISIETCST CJIEYIOTIAS.

3anxaua 12. Hmeemcs n copmoe nu-
DOKHBIX, MPeOYemcst Kynums m nupo-
snvix. Croavkumu cnocobamu 3mo
MOKHO COCAdMb?

ITuposKHBIE OTHOTO COPTA, ECTECTBEH-
HO, CUMTAIOTCS HepasJInYuMbIMU. [laH-



Hasi COBCeM IPOCTeHbKas Ha BU/| 3a/1a4a
cama 110 ceGe He Tak yx mpocra. Ho
HocJe TOro Kak Hail[eHO 4HCJIo pelte-
nuii ypasnenus (6) B membix x; 20,
TYT M B CaMOM Jiejie IIOUTH Heyero
Jle1aTh — pasBe 4To 0603HAYMTH Yepes
xi KOJIMYECTBO MMOKYITAa€MbIX IMTAPOKHDBIX
i-ro copra (i = 1, ..., n). Hckomoe
yucso paHo (7).

KoneuHo, peub MOrJga HATH He O
[UPOKHBIX, & 0 4eM-I160 ApyroM. Bax-
HO JIMIIIb, YTO MIIETCS YUCJIO HEYTIOPS-
JIOUEHHBIX HAOOpPOB M3 M 3JIEMEHTOB,
[puYeM Ka/blii 5/1eMEHT TpUHAJIe-
JKUT KaKoMY-Iu60 13 7 TuioB. Tak Kak
5JIEMEHTDI OJJHOTO TUIIA CUMTAIOTCS He-
PA3/IMUUMBIMU, TO JONYCKAIOTCS, Ta-
KUM 06pa3oM, <«[OBTOPEHUsI» 3JIEMEH-
TOB B HaGope.

«lMoBTOpPEHNS C
NOBTOPEHUAMUN»

Pasmenenms, mepecTaHOBKH, COYETA-
HUS — U CPasy, Kak rpulbbl mMocJae J0XK-
JisI, Pa3MeIeHnsi ¢ TIOBTOPEHUSAMH, Tie-
PECTAaHOBKU C MOBTOPEHUSIMHU, COYETA-
HUS C TIOBTOpeHUSAMH... C HETTPUBBIYKH
MOJXKHO pacTepsATbcsi, TeM 6ojee, 4TO
MOBTOPEHMSI HE BCErJa TOHUMAIOTCS
onnHakoBo. CTouT, MosKkaIyil, BEpHYTh-
Cd K 3TUM TE€PpMHUHaAM U €Ile HEMHOTO O
HHUX TIOTOBOPUTL. Tak ckas3aTb, MOBTO-
peHue Ha TeMy TTOBTOPEHUI.

Bot, x npumepy, Takoit Borpoc. Ile-
PEecTaHOBKM — YAaCTHBIH cay4ail pa3me-
ennii, u GopMyJia JJisd YnucJia mepecTa-
HOBOK — YaCTHBIN cuay4ail (opMyJInI
Juig gncsa pagmerienuii. C 1pyroii cTo-
POHBI, TTEPECTAHOBKHU C TIOBTOPEHUSIMHU
— Bpojie 6bI YACTHBIN CcoIydail pa3Melie-
HUH ¢ TOBTOPEHUSIMH, HO (DOpMYy.JIa [IJIst
YHC/Ia TEPECTAHOBOK C MOBTOPEHUSIMU
OTHIO/Ib HE SIBJISIETCST YaCTHBIM CJIy4aeM
GopMyJIbI [ YucJaa pa3MenieHuii ¢
noBTopeHusaMu. B yem TyT neno?

Korga peub uieT o moBTOpEeHUSX dJ1€-
MeHTOB B Ha6ope (ynopsioueHHOM Wi
HET), BO3MOKHBI JIBE IIPOTUBOIIOJIONK-
HbIE CUTYallUu:

a) HET HUKAaKUX OFpaHI/I‘IeHI/Iﬁ Ha 9yuc-
JIO OBTOPEHUH 9/1eMeHTOB (KpoMe Toro,
4yTO 06IIee YHCJIO 3JEMEHTOB Habopa
PaBHO 3aJaHHOMY YHCIY);

6) Kak/JbIil 9JIEMEHT JOJIKEH MOBTO-
psATbCs B HaGope 3a/laHHOe YUCJI0 Pa3.

Berpeuatoress m BapuaHTbI, IpoMe-
JKYTOUHbIE MEXKIY ASTUMHU [BYMS, HO
ceifuac OHM HaM He HYXXHBI.

Pasmenennsi c TOBTOPEHUSIMU 1 COYe-
TaHuA C TOBTOPEHUAMU O6'be[[I/IH${eT TO,
YTO UMEETCS B BUJLY a), TOT/Ia KaK YHCJI0
MIEPECTAHOBOK C MOBTOPEHUSIMHU OTIPE/Ie-

3 Ksant Ne 5

UTO TAKOE KOMBUHATOPUKA

asiercs B cutyaiuu 6) . Koneuno, pasme-
nieHus ¥ rnepectaHoBku (¢ mMOBTOpEHU-
My 1 6e3) GJM3KH B IPYTOM OTHOLIE-
HUU — Kak YIOpsJouYeHHble Ha6OpbI,
Torja Kak coueranus (¢ HOBTOPEHUAMNI
unn 6e3) — HaGoPbl HEYIIOPSAJLOYEHHbIE.
Kcraru, pas neynopsiioueHHbIX HAGO-
POB mocTaHoBKa 6) GeccopepKareabHa
(otBer, oueBuaHO, paBeH 1).

Hackosnbko mose3na m ygo6Ha Bes
3Ta <IMOBTOPUTENbHAS> TEPMUHOJIOTUS ?

Ius ouyenp upocroro (110 Bugy u
CMbICJY) BbIpaKEHHST 1 Ha3BamHue
<YICJIO pa3MeN[eHNi ¢ TTOBTOPEHUSIMH
U3 n Mo m» SBJISETCS, MOXKAIYH, u3-
JINTIHE JJUHHBIM U TOPYKECTBEHHBIM.
Ho B sicHOCTH eMy He OTKaiKellb.

ITepecTanoBKM € IHOBTOPEHUAMH —
TEePMUH SICHBIN W yAAYHBIN.

B cayuae coderaHuil ¢ TOBTOPEHUS-
MU C SICHOCTBIO He Bce 6JIaTOTI0JIYYHO.
Bepremcs k 3azauaM U3 TIpeAbIAyIIIe-
ro myHKTa. Ilpw mMoKymke MUPOKHBIX
npobaem He Bosuukaer (kpome Qu-
HAHCOBOM); SICHO, YTO 37I€Ch IIOBTOPSI-
10TCSI IMPOJKHbBIE OJIHOTO copra. 3aja-
ya JleJie)ka paccMaTpHUBATach B JIBYX
nocraHoskax — I (upaTbl ¢ npusHa-
kamu Mopanu) u 11 (amMopasbHble TH-
parbl). B ciyuae I BogHuka/u couyera-
Hug, B caydae II — coueranusa c¢ mo-
BTOpEHUSAMHU. A 4TO, COOCTBEHHO, IIO-
BTOpseTcs B Bapuante 117

Mouerbr? OHH, eCTeCTBEHHO, <«IIO-
BTOPSIIOTCS», IMOCKOJDBKY HICHTUYHBI.
Ho ouu Besib ObLIM MAEHTUYHBIMU U B
Bapuaure I.

ITupater? Ho kaxapIil U3 HUX y HAC
B eIMHCTBEeHHOM aK3eMILIsipe. [IpaBna,
MOJKHO KOJHMPOBATH JIeJeX, COMOCTaB-
JIgST KaKJOH MOHeTe MMS BJIAJeJIblla;
Torga mupatel (BepHee, WX uMeHa) Gy-
Iyt noBTOpsiThes. Ho, onsrb-taku, B
3TOM CMBICJIE OHU <IIOBTOPSIJIUCH> U B |
TTOCTAHOBKE — OJTHAKO TaM GBbLIN COYeTa-
Hus 6e3 MTOBTOPEHUII.

Ecnu ucxoauTh 13 MeTo/1a pelieHus,
cJe[lyeT IPU3HATD, YTO ITIOBTOPSIOTCS
MPOMEXKYTKHM MEXJ/y MOHETaMU — Kak
MmecTa A4 neperopojok. [Ipu Il nocra-
HOBKE, B OTJINYUE OT I, OIMH TpOMeKY-
TOK MOJKET MOBTOPHUTHCS 1T HECKOJIb-
KUX TIePErOpPOIOK.

[IpsiMo cKaskeM, IPOMEKYTOK MEK/LY
MOHeTaMM — Belllb Ky/la MeHee OIIyTH-
Mas, 4yeM MOHeTa WJM nupoxxkHoe. /[Ba
mupaTa, KOTOPBIM IPH JeJexXe [0CTa-
JIUCH JINMIb <«IIPOMEKYTKU MEXIY MO-
HETaMu», BPSJ JU CTAaHYT BBISICHSTD,
OJIUH ¥ TOT K€ y HHUX IPOMEXYTOK
WM pa3Hble — CKOPee, OHM CTaHYT
BBISICHATD OTHOIIEHUS C JAPYTUMHU uJie-
HaMu HIaiiKu.
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[lng Tex, KTO ele He ycTaJs, MOKHO
nobaButh ciaenyiomiee. Eciau 3a6biTh 0
criocobe peleHust M IyMaTrh JHUIb 06
AHAJIOTUH ¢ 33/laueil O TOKYIKe MHPOo-
JKHBIX, TO TPUJETCS, TOXKaNyi, MpH-
HSTb — HECMOTPSI Ha BCE CKA3aHHOE
paHee, — 4TO <IOBTOPSIIOTCSI» BCE-TAKU
mupatol!

B o6iiemM, Hepasbepuxa 4TO HAJIO.

Mopasb mpocTa: HAYMHAIOIMM He
PEKOMEH/IYEeTCsI CBSI3bIBATBCSI C TEPMHU-
HOM «COYeTaHUs C TOBTOPEHUsIMU»> 6e3
oco6oil HasoOHOCTH. MOKHO Belb To-
BOPHUTb O YKCJIE PElIeHudl ypaBHEHUS
(6) B nenbIx x; = 0. ITO KPUCTAIBHO
SICHOE BBIPAJKEHUeE, He Jaioliee MoBOJa
JUIST «<KPUBOTOJIKOB» . 3a/1aH O JIeJIesKe
(I1 mocTaHOBKA) M O TOKYIIKE TTHPOK-
HBbIX BHeITHe pa3janydbl. Ho crout na-
nucath ypasuenue (6), Kak cpasy cra-
HOBUTCSI OY€BU/IHBIM, UTO 3TO OJ[HA U TA
JKe 3aj1ava.

WHora BMECTO KOJIMYECTBA PelieH i
ypasuenus (6) B uesibix x; 2 0 roBopst
0 KOJIM4YecTBe pa3OHeHuii yucaa m Ha n
HEOTPHUIATENBHBIX CJIATAEMbBIX. IJTO
xyske. [Ipu HaJIMUUKM HyJEBBIX CJIarae-
MBIX HE OYeHb YMECTHO TOBOPHTH O
pas6uennsax (MOKHO JIM CYMTATh, YTO
3=3+0+0+ 0 o3nauaer «pazbuenne»
yncsa 3 Ha 4 caaraeMbIx? ), HO TJIaBHOE
B apyroM. Pas6uenus 8§ =5+ 3 u 8§ =
=3 + 5 — 3T0 JIBa pa3HbIX pa3bUeHUs
WM 3TO 10 CYNIECTBY OJHO U TO K€
pa36uenne? MOXKHO TIOHUMATh U TaK U
3TaK, cTajso ObITh, Hapymaercs [7aBs-
Hoe IIpaBuao Kom6unatopuku.

B To »xe BpeMs Bpsij JM KTO-HUOY /b
YCOMHHTCSL B TOM, 4TO x, =5, x, =3 1
x, =3, x, =5 — 9TO pasHble peleHns
ypasuenus x, + x, = 8. Ha ceii cuer B
MaTeMaTHKe YCTONYUBbIE TPAJUIU.

Crout Jm yaessiTb CTOJIBKO BHHUMA-
HUS TEPMUHOJIOTUU — Be/lb B KOHEYHOM
cueTe OHa HecylecTBeHHA? B KoHeu-
HOM, TI03Ka/yii, U BOPSIMb HECYI[ECTBEH-
Ha. Ho /1151 HaunHAIOMUX «HAYAJbHBIN
cUeT» Ky/la BaKHEe «KOHEUYHOIo».

(OkoHYaHwme cnegyer)



