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AHHOTAIIMA

Cratbs IMOCBAIIICHA HAaXOXICHUIO PCIICHUA KOM6I/IHaTOpHBIX 3aJad:. HaXO0XIACHHUIO KOJIHMYCCTBA BCECX
BO3MOXKHBIX Pa3JIOKeHUIA 11enoro yucia I >1 B ynmopsioueHHOe NPOU3BEACHHE N IEIBIX COMHOXKUTEINEH
Y HaXOXKJCHUIO KOJIMYECTBA BCEX BO3MOXKHBIX Pa3NIoKeHUI yucaa I' B ynopsiioueHHoe npousseneHue. Ee
LIEJIBIO SIBJISIETCS] YCTAHOBJICHUE aHAIUTHYECKON 3aBUCUMOCTH KOJIMYECTBA BCEX BO3MOXKHBIX Pa3IOKEHUH
yucina I B yNOPSIOYEHHOE MPOM3BEJACHME N IENbIX COMHOXHUTeNleH oT mapameTrpoB ¢ u n. Ilpu
JOCTIDKEHHUH LIEJIM HETIOCPEICTBEHHO IOJIyYaeM pelLleHUe IIepBOH 3a7jauy, a pelieHne BTOPOl HaAXOIUTCS
KaK cyMMa KOJIMYeCTBa BCEX BO3MOXKHBIX Pa3JIOKEHUH uyucia I B yNOpSJ0YE€HHOE MPOU3BEACHHE N
LIEJIBIX COMHOXHTENEH, TIe N mpoderaer HaTypalbHBIX psia. B craThe moka3zaHo, 4TO KOJMUYECTBO TAKHX
Pas3JIOKEHUH 3aBHCUT CKOpee HE OT BENMYMHBI 4ucia I, a HaOopa IOKaszaTeledl CTeneHed B €ro
KaHOHHMYECKOM pa3JIo’KeHUU. BBOOUTCS OTHOLIEHNE SKBUBAJICHTHOCTH, MTO3BOJISIIONIEE Pa3OUTh (QYHKIUIO
KOJIMYECTBA BCEX PA3NIOKEHUH uMcia I B YHNOPSAAOYEHHOE MPOM3BEACHHE N IIeNIbIX COMHOXKUTENEH Ha
KJIacChl TaK, YTOObI KaXKAOMY KJIACCY B3aMMHO OJHO3HAYHO COOTBETCTBOBaja (PYHKIMSA KOJIMYECTBA
MaTpuIl ocoboro Buja. Jlanee moka3aHo, Kak OCYIIECTBUTH MOJCYET KOJIMYECTBA TAKHX MATpPHII, YTO B
pe3yibTaTe MPUBENO K BEIBOY HCKOMOW (POPMYIIBL.

Abstract

The article is devoted to finding the solution of combinatorial problems: finding the number of all possible
decompositions of an integer r >1 into an ordered set of integer multipliers and finding the number of all
possible decompositions of a number r into an ordered set of integer multipliers. Its purpose is to establish
an analytical dependence of the number of all possible expansions of a number r in the ordered set of n
integer factors on the parameters r and n. Upon reaching the goal, we directly obtain the solution of the
first problem, and the solution of the second problem is the sum of the humber of all possible expansions
of the number r into the ordered set of n integer factors, where n run the natural series. The article shows
that the number of such expansions does not depend on the value of the number r, but rather on the set of
exponents in its canonical decomposition. We introduce an equivalence relation that allows us to divide the
function of the number of all expansions of a number r into an ordered set of n integer factors into classes
so that each class corresponds to the function of the number of matrices of a special kind. The following
shows how to count the number of such matrices, which resulted in the conclusion of the desired formula.

KuaoueBbie cJioBa: YHOOPAAOYECHHOC MYJIBbTUINIMKATUBHOC Pa3JIOKCHHUC, KOM6I/IHaTOpHa$I 3aagayda,
KaHOHMYECKOE Pa3IoKEeHUE, KOJIMIECTBO N -mpoduieit uncna I .

Keywords: ordered multiplicative decomposition, combinatorial problem, canonical decomposition,
number of n -profiles of r.
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BBenenue

OcHoBHasi TeopeMa apu(METHKH YCTAaHABIMBACT €JMHCTBEHHOCTh Pa3JIOKEHUS 1LIEJIO0r0o
yucia r>1 B IpOM3BEIEHUE MTPOCTBIX COMHOKUTENIEH C TOYHOCTBIO 10 MOPSAJKA UX CIEIOBaHUA

m
aA
U jaet GopMyly TaK Ha3bIBACMOIO KAHOHHYECKOTO pa3iokeHus I = H P;’, e p, — npocroe
j=1
YHCIO, P, # P;, €CIM | # ], a; — KPaTHOCTh BXOXKACHUA p; B 3TO pasnoxenue [Bunorpauos,

2018].

@opMysia KaHOHMYECKOIO Pa3IOKEHHS JAeT OYEBUJIHBIE PEIICHUS TaKUX 3a]ad, Kak
HaxO0KJICHHE KOJUYECTBA BCEX BO3MOXKHBIX JCIHUTENICH 4YHUCIAa, a TaKXKe HX IEpeurcieHue
[byxmTab, 2015], HaXOXACHUE KOJIMYECTBA Pa30MEHUN YnCiia B YIOPSIOYEHHOE MPOU3BEICHHE
MPOCTBIX COMHOXKHUTENCH; BRIYUCICHIE HAUOOMBIINX OOMIMX JCTUTENICH U HAaUMEHBIIUX OOIIIX
KpaTHbIX [Bunenkun u gp., 2019], 3nauenuit dynkuum Oiinepa [3ymanke, Onunmk, 2020;
IlerpoBckuii, 2018.] u T. 1.

Kpome KkaHOHMYECKOrO pa3lioKEeHUs 4YHciIa CYHIECTBYIOT Oojee oOmue ciaydau:
pa3ioXKEeHUE B YMOPSIOUYCHHOE WM HEYMOPSIOYCHHOE MPOU3BEACHNUE ¢ (PMKCHPOBAHHBIM WIIH
He(PHMKCHPOBAaHHBIM YHCIIOM LEIbIX comMHOXwuTeneh [['purbOmar, 2017]. Takume paznoxeHuUs
JAJIEKO HE €IMHCTBEHHBIC. DTOT (DaKT MOPOKIAET KOMOMHATOPHBIE 33J]a4l MX MEPEUUCIICHUS U
nojcyera ux kosmuectBa [Ckxunanu, Emma, 2011]. be3 coMHeHus, 3TH 3a7ayu SBISIOTCA
(byHIIaMEHTaIbHBIMHU.

[Tomumo ¢GyHIaMEHTANBHOTO XapakTepa TaKue 3aJaud UMEIOT U MPHUKJIaJHOE 3HAUYCHUE.
Hampumep, st  ucciaegoBaHusi  CBOMCTB — MOCIIENOBATEIBHOCTEH, TMOPOXKIAAEMBIX €
uCrnosib30BaHueM KackagHoro wmeroxa [Love Forsberg, 2016; PymOGemr, Snpyra, 2015],
MPEACTABIISIIOT UHTEPEC CIEIYIONIUE 3a/1a4H.

1. Jlano uenoe yucnio r >1, npeactaBieHHOE CBOMM KaHOHUYECKUM pasziokeHueM. Hailtu
KOJIMYECTBO BCEX BO3MOJKHBIX PA3JI0KEHUN YKCTIa I B YHOPAIOUYEHHOE MPOU3BEACHUE N LIEJIbIX
COMHOXKHTEJICH, KOKIbI U3 KOTOPBIX O0JbIe 1.

2. Ilpu Tex e MCXOIHBIX JTaHHBIX HANTH KOJMYECTBO BCEX BO3MOKHBIX PA3JI0KEHUN
Yuciia ' B YINOPSJIOYEHHOE MTPOU3BEICHUE 1IETIBIX COMHOXHUTENCH, KaXKIbli U3 KOTOPBIX OOJIbIIIE
€AVHULBI.

JlaHsi cTaThsl TOCBAIIEHA HAXOXKJICHUIO DPEIICHUS STUX 33Ja4, U €€ LEJbI0 SBIACTCS
YCTaHOBJIEHHE aHATUTUYECKOM 3aBUCUMOCTH KOJIMYECTBA BCEX BO3MOKHBIX Pa3JIOKEHUH yucia r
B YIOPAJIOYEHHOE MMPOU3BEICHUE N LIETIBIX COMHOXKHTENIEH OT MapaMeTpoB I U n .

[Ipu nocTrKeHNH LEeTU HETTOCPEACTBEHHO MOJIy4aeM pPEIIeHHEe IEPBO 3a/1a4H, a peleHue
BTOpPOM HAXOJUTCS KaK CyMMa KOJIMYECTBAa BCEX BO3MOXKHBIX pa3jOoKEHHWW uucia I B
YIOPSIOYCHHOE MPOU3BEICHUE N IIEJBIX COMHOXKHTENEH, T/Ie N MpoOeraeT HaTypaIbHBIA PsiI.

(I)OpMaJ'leaﬂ MMOCTAHOBKA 3a1a4H

Onpeneaenne 1. Jlano uenoe uncino r>1. Koprex (r,r,,---, r,), COCTaBieHHbIH U3
LEJbIX YMCEN, HA30BEM N -NPOQHUIIEM YHMCIA I MM PA3IOKCHUEM YHCIA I B yHOPSJOYEHHOE

n
IPOM3BEICHUE N LENbIX COMHOXKUTENEH, e Vie{l, 2,...,n}: r>1lur= H'? .
i=1

[lpuaaTe TepmuMHA «n-npoduib YHCIAa [» OOYCIOBIEHO TOJBKO JaNbHEHIINM
NPUMEHEHHEM PpE3ylbTaTOB CTaTbW JUIS HCCIENOBAHUS CBOWCTB IIOCIIEI0BATEIbHOCTEH,
HOPOKJCHHBIX IPUMEHEHHEM KaCKaJHOTO METO/A.

O0Go3HauMM CHMBOJIOM € =~ MHOKECTBO BCE€X BO3MOXKHBIX n-npoduieid uucma r.

B 3aBUCHMMOCTH OT I' M N MHOXKECTBO =~ SBISAETCS JTMOO KOHEUHBIM, 1100 mycThiM. Hampumep,
Qy, ={(30)}: Q3,,={(2, 15), (15, 2), (3, 10), (10, 3), (5, 6), (6, 5)}; Q,,,={(2,3,5), (2,5, 3),

(3,2,5),(3,5,2),(5,2,3),(5,3,2)}; Q.,,, = nusaBcex n>4.

30,n
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Onpenenenne 2. ®dymknmio T, onpemenennyro Ha JeKapTOBOM NpOM3BENCHUH
MHOYKECTBA IIEJBIX OOMBIIMX | M MHOKECTBA IENBIX MOJOKHUTEIBHBIX YKMCEN, MPHHUMAIOIILYIO
suagennst f(r,N), paBHble MomHOCTH MHOXeCTBa €, Ha3oBeM (YHKIHMEH KoIMYecTBa

n -podusiei yucna r .
CrneqryeT OTMETHTb, 4To 3T0 3HaueHue Gynkuun f (r,N) 3aBucUT ckopee HE OT BEIMYUHBI

nmapaMerpa r, a or Ha6opa ToKa3aTeie cTerneHein aj B €0 KaHOHHYECKOM Pa3I0KCHUMU.

YroMsHyThII HA0Op B OOIIEM clydae MPEACTaBIsICT CO00M MyIbTUMHOKECTBO [[leTpoBckmii,
2018; PymbemrT, 2016].
Hcxons u3z onpeaeneHus GyHKIMHA KOJUYECTBA n -Mpoduiiei yucia r, MOXXHO alpuoOpHO

m m
yKazatb psij ee cBoiicTB. [lycts I'= H p?j — KaHOHMYECKOE pasjioxkenue r,u h= Za | » TOT 18,
j=1 =1
PYKOBOJICTBYSICh COOOPa)XCHUSIMH O BO3MOXKHOCTH Pa3OMEHUs crucka u3 h 31eMeHTOB Ha n
HENYyCTHIX YacTel, MPaKTUYECKU OYEBUIHO, UTO:
1) ecmr 1< n < h, To BO3MOKHOCTB XOTsA ObI 0IHOTO pasouenus cymectsyer u f(r,n)>0;

2) ecii N> h, TO HEBO3MOXKHO pa30MTh CIIKCOK U3 N 3JIEMEHTOB Ha N HEMYCTBIX YaCTeH
u f(r,n)=0;

3) ecmu N =1, TO BO3MOXEH TOJILKO O1MH BapHaHT pasouenus u f(rl) =1;

4) ecnu N = h, To UMeeM pa3IoKEHHE B TPOU3BECHHUE MPOCTHIX COMHOKHUTEIICH, KOTOPOE
MO>HO paccMaTpUBaTh KakK MEPECTAHOBKY C MOBTOPEHHUSIMHU, B KOTOPOM KPATHOCTH IOBTOPEHUS

ht
3JICMEHTOB CyTh 4, ,,..., a,,, caegoBareavHo f(r,h)=PR (a,a,,...,.8,)=—— -
ala,l-...-a.!

KOJIMYECTBO MEPECTAHOBOK ¢ OBTOpeHusMHu [PymbernT, Snyra, 2014; Thomas, 2009].

B cnpaBenuBocTH nepedyncICHHBIX CBOMCTB HE CIOXKHO yOeAuTCs Ha PacCMOTPEHHOM

BBIIIC IIPUMEPE MHOXKECTB BCEX BO3MOXKHBIX n -mpoduueil uncna = 30=2"-3"-5'[Kalman
Cziszter Matyas Domokos, 2016; Wenbo Sun, 2018].

Ienple wnmecnma r>1 um r'>1 O6ygeM cuuTaTh OKBUBAIEHTHBIMH, €CIIM  DPABHBI
MyJIbTHMHOYKECTBA MOKA3aTeNeil CTENEHel MPOCTBIX COMHOMKUTENIEH, BXOMSAMIMX B KAHOHUYECKHE

~ i
pasnoxeHus r u r'. DakT SKBUBAICHTHOCTH I ¥ I’ 3ammmemkak ' = I rne a, a,,..., 4, —
31,8y -8y

HeyGbIBaromas mociaegoBatensHocts. Harpumep, mms umema 20580=2°-3'-5-7° u uncna
212355=3%.5".11°-13' umeer mecro 20580l l523212355. BBe/ileHHOE OTHOIIEHUE pa3OMBaeT

MHOX>KCCTBO  IICIBIX OOJIBIIIHX 1 Ha  KJIaCChbl a;, a,,..., a, -OKBUBAJICHTHOCTHU. HpI/I
NPpUHAQIICKHOCTH 4YHUCIa I TakKOMy KJlacCy 6y,[[eM roBOpUTH, 4YTO OHO 4&;, a,,...,a,"

m
skBuBanentHo [Gaultier Lambert Dmitry Ostrovsky Nick Simm, 2018; Shuhei Mano, 2018].
OTO e OTHOIIeHHEe pa3OuBaeT (QPYHKIMIO KOJMYECTBAa n-npoduied yumciaa r, Kak
mHokecTBa Tpoek Buaa (I, N, f(r,n)), na knaccel Tak, 4To B OJMH U TOT e KJIACC IIOMAAAIOT
!

(r,n, f(r,n)) wu  (r',n, f(r',n)), ecm ra =~ r.

TakuMm kmaccam ag, a,,..., a,-
1,8 . 48

m

9KBUBAJICHTHOCTHU B3aMMHO OJHO3HAYHO COOTBCTCTBYIOT (I)YHKLII/II/I fal a,.. OIIPCACIICHHBIC Ha

43

IeNbIX TMOJIOKUTENBHBIX YHCIAX, NPUHUMAaroIMe 3Hadenus f, . (n)= f(r,n) ama Beex
a,, a,,..., a, -OKBUBAJICHTHBIX YHCEI I .

Takum 06pa3om, QPyHKIHIO KOJWYECTBA n-Tipodruieid yucia r, MOKHO ONpPENETUTh B

TepMHHAX (YHKIUI foa. o Kak f(r,n)=fF . . (n), ecmu r ABIAETCA &, 8,,..., 8y "

HKBHUBAJICHTHBIM.
Onpenenenue 3. OYHKOHWIO Y/, ONPEACTCHHYIO Ha MHOXECTBE IIENbIX OonbImmx 1,

3HAYEHUS KOTOPOU y/(r) = Z f (r,n), Ha3oBeM (yHKIMEN KOIMUeCcTBa Beex mpoduieit uucna .

n=1



Beal'V

OkoHoMuka. VIHdopmaTuka -wt 2020. Tom 47, Ne 1 129

197

aa,..a (N),TAC I ABIACTCA &y, &,,..., &, “OKBUBAJICHTHBIM, a

h
OueBuIHO, UTO (1) = >  f
n=1

Breipaxenue f u y B Tepmunax Gynxuuii fo ..o, IPUBOINT K CIIC/YIOIICH TOCTAHOBKE

-
3aJ]auu, peleHne KOTOpoil HE0OX0AMMO M JOCTATOUHO IS IOCTHKEHHUS 11eNu cTaThu. Tpelyercs

BBIBCCTU (DOPMYIly JUIs BBIYMCICHWs 3Ha4CHUH QyHkumn f  ~  [pu 3aJaHHOM Mapamerpe

a,, a,,...,a

m*

BriBox (opmyiibl 111 BbIYMcaeHust GyHKnmn f, -

Jam

YcTanoBUM B3aMMHO OJJHO3HAYHOE COOTBETCTBHE MCKAY 3JICMCHTAMU MHOXKCCTBA Qr n A

MaTpULIaMHU CIEIHAIBHOTO BU/A.
[o ompenenennio 1 n-npoduns umcna r ectb koprex (I, r,,---,T,), B KOTOPOM

n

Vie{L,2,...,n}: r>1ur=]]r.

i
i=1

IMockomeky Vied{l, 2,...,n}: r,>1 U r, JEOUT I', TO KAHOHUYECKOE PA3JIOKEHHE I

COZIEP)KUT COMHOXKUTENIM M3 HEIMYCTOro IOJMHOXECTBa M -3JIEMEHTHOIO Habopa IOMapHO
Pa3IMYHBIX MNPOCTBIX 4HuCel {pP;, P,,..., Py}, BXOINAIIMX B KAHOHUYECKOE DA3JIOKCHHUE I .

[IpencraBuM KOMIIOHEHTBI KOPTEXka (rl, N, rn) B BHJIE UX KAaHOHWYECKUX PA3JIOKEHUM, TTPU
HEOOXOJMMOCTH JIONOJHEHHBIX TaK, 4YTOOBl Kakmoe U3 P, Py,..., P, 00A3aTEIBHO

IIPUCYTCTBOBAJIO B PA3JIOKEHUSX, IIyCTh AK€ U B HYJIEBOU CTENICHHU.
[Honyunm:

m m m
G, j _ 2, _ O, j
rl:l_!pjl]’rz_l_!pjzj’“"rn_HpjJ : 1)
J= J= I=

m
q. -
3ameTuM, 4To B 0011IeM ciTydae pazioxenue [ = H P;"" Henb3s Ha3BaTh KAHOHHYECKHM,
j=1
IIOCKOJIbKY HEKOTOPBIE, HO HE BCE, @ ; MOTYT ObITh paBHbI 0. TeM He MeHee OHO eIMHCTBEHHO.

W3 nenoyku paBeHCTB
m o >q mo

r=I1e=I1L11e"=11p" =117
i= Jj=

i1 j- i=
CIIEAYET YCIIOBHUE:!

Vief 2...mb: Yo, =a;. 0

YUHUTBIBas, YTO TOJBKO HEKOTOPBIE, HO HE BCE, (|, TPH 0OOOM | M (PUKCHPOBAHHOM |

MOTYT OBITh PaBHbI HYJIIO, TIOJIYYHUM €Ile OJHO YCIOBUE:

m
Vie{l2...n}: D g #0. (3)
j=1
U3 noxasareneii cTeneHeil g, ; COCTaBUM MATPHILY Q , uMeronIyro pa3sMEPHOCTE N x M
ql,l q1,2 ql,m
Q _ C!Z,l q2,2 q2:,m ’ (4)

qn.,l qn,Z qn,m
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CTOJIOIIaM KOTOPOW MOCTaBUM B COOTBETCTBHE MPOCTHIE YMCIIA U3 KAHOHMUYECKOTO Pa3IoKeHUs I,
TaK 4TOOBI ] -TOMY CTOJIOLY COOTBETCTBOBAIIO YACIO P .

Takum 00pasom, eciau 3apUKCHPOBATH MOPSIOK CIENOBAHMA P, COTJIACYHOUIMHACS C

MOPSIIKOM  CJIEJIOBAHUS a, a,,...,a (kak MBI ~TIOMHHUM, 3TO  HeyObIBaromas

m
MOCJIEI0BATENBHOCTD), TO N-NPOQWII0 YHciaa I CTaBUTCA B COOTBETCTBUE €IMHCTBEHHAsS
matpuiia Q . Y, Ha060poT, ecitk JIeMeHThI MaTpHilbl Q SABISIOTCS HENBIMU HEOTPHUIIATELHBIME
YHUCIAMHU, TAKUMH, YTOOBI BBIMOJIHSUIUCH YcloBHs (2) u (3) mpu aHAJIOTUYHO (PUKCUPOBAHHOM
HOpsAAKE CIEIOBAaHUA Py, P,,..., P, TO MO0 HEH OJHO3HAYHO MOXKHO IIOCTPOUTH N -IIPO(PUIL
yucia r, ucrnoibiys hopmyny (1).

Bzanmuo OAHO3HAYHOE COOTBETCTBHUEC MCKAY DJIEMCHTaAMU MHOKECTBA Qr U MaTpuamMu

n
BHUJa (4), 11 KOTOPBIX BBIMOJIHSIOTCS yciioBus (2) u (3), mo3BossieT chopMyIUpoBaTh 3a1aqy
HaxXOXKICHUs 3Ha4eHust f, . (n) Kak KOJMYECTBA TAKUX MATPHIL.

Wrak, f, . . (n) — KOJMYECTBO MATPHIL PasMEPHOCTBIO N xm, YIOBICTBOPSIOLIMX

a
panee onpezeneHHbM ycnosusiM. CumBonoM g, . 0003HaYMM (YHKIMIO KOJIMYECTBA

MaTpul, YAOBJIETBOPSIOIIMX ITUM K€ YCIOBHSIM, 33 UCKIFOUEHUEM TOT'0, YTO B HUX JOITYCKAOTCS
CTPOKH, CyMMa 3JIEMEHTOB KOTOPBIX paBHA HYJIIO (BCE 3JIEMEHTHI TAKUX CTPOK HYJIEBBIE).
HAust pyskumu g, . XapakTepHO, 4TO

n-1
gal,az,...,am (n) = ZC: ' fal,az,...,am (n - k) ' (5)
k=0

OTO BbIpaKE€HUE IPOJMKTOBAHO CIENYIOIIMMH cooOpaxeHusmu. Habop marpui, He
UMCIOIINX OTPAHUYCHUI HA CyMMBI DJIEMEHTOB CTPOK, COCTABJICH U3 MATPHII, Y KOTOPBIX K CTpOK
UMEIOT CyMMY 3JIEMEHTOB paBHYI0 0 1 N — K cTpOK ¢ cymMMOit aemeHToB Ooubineit 0, i Becex K
or0 mo n-1.

3adukcupyem 3Hauenue K . [To onpenenenuto fo s, .2 (N—K) — KOIMYECTBO MATPUIL 0e3

HYyJEBBIX CTPOK ¢ pasmepHOcThi0 (N—K)xM. Kaxknmas Takas MaTpuia MOXKET OBITH

npeoOpazoBaHa B MaTPHILy C Pa3MEPHOCTBIO N xm IIyTeM JOoOaBlIeHHs K CTpOK, comepiKarimx
onquu Hyau. KommuecTBO crmocoOOB TakuX MpeoOpa3oBaHUil paBHO YHUCTY K -3JI€MEHTHBIX
IIOJMHOKECTB MHOXKECTBA M3 N JJICMEHTOB, TO €CTh ONHOMHHAIBHOMY K03 duienty CX .

C mpyroii cropoHsl, 3HaueHHe (GyHKUMHM g, . . (N) BBIYHCIAETCH KaK KOJMYECTBO

LEJIbIX HEOTPULIATEIIbHBIX PELICHUN CUCTEMBI YPABHEHUN:

O+ 0y +-t0y =

O +0zp +-+0,, =,

ql,m + qz,m +teeet qn,m =a,
O4eBUIHO, YTO

galvazv"-vam (n) = HC_:”ai = HCae‘iim—l ' (6)
i=1 i=1

X! q
B (bopMyne (6) noxa 3HAKOM IIPOU3BCACHUA HAXOAUTCA BCJIIMYMHA Cnl :Cail+n—1

KOJIMYECTBO COYETAHMH C TMOBTOPEHMSIMM M3 n DdJIeMeHToB 1o @; [Xomr, 1970],

yCTaHABJIMBAIOIIAsl KOJMYECTBO PEIICHUH | -Toro ypaBHeHHs crctembl [ExoB u ap., 1977].

Jlnist mpoBeieHust JaJIbHEHIINX pacCy)AeHUH cPOpMyTUPYeM U TOKAXKEM YTBEPKICHHUE O
B3aUMHOM OOpalieHuu (QyHKIHMHM CHEeNHanbHOTO BHJIA, ONPENENAIONee OJHO U3 OOIbIIOro
MHOTroo0pa3usi KOMOMHATOPHBIX TOXJIECTB C OMHOMMHAIBHBIMU Kod(¢uiuentamu [Puopaan,
1982].
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VrBepikaenne (npasusio oopamenus). [lycte f u g — Qpynxuun, onpenenenusie Ha
MHOKCCTBC LCJIBbIX MMOJIOKUTCIIbHBIX YUCCII U IPUHUMAIOIINEC LCJIBIC HCOTPULATCIIbHBIC 3HAYCHUS.

n-1 n-1
Ecm g(n) =Y Cf- f(n—k) ms Vne{l, 2,..}, 10 f(n)=> (-1)"-C"-g(n—m), n HaoGopor,
k=0 m=0

ecmu f(n) =n§:(—1)m .CM.g(n-m) wiz Vnefl, 2,..}, to g(n) =n§“crf - f(n=k).

n-1
JHoxka3arenbcTBo. BeinonHum noxacraHoBky f(n) = Z(—l)m -C"-g(n—m) B dopmyny

m=0

g(n)=nZ::C§-f(n—k):

o= ct 3 e, g-k-m)-

=C?.(C°-g(n)—C!-g(N—1) +...+(-D)"*-CI" - g(1) )+
+C(C,-g(n-1)—CL, - g(N—2) +...+ (-1)"2-CI 2. 9(1))+~.+C:71'Clo -9(2)-
Packpoem ckoOku, crpynnupyeM ciaraembie mo sHadenusm (1) mm i=12,...n, u B

KakJ0M TakoM Habope crnaraembix BeiHeceM (1) 3a ckoOku. B pesynbrare moaydnm:

Co-(C-g(n)—Ct-g(h—1) +...+ (1" *-C"*- g(1))+

+CH-(C,-g(n-1)—CL,-g(n—2) ...+ (-D)"2-CIZ-g(1) )+...+C*-CP - g(1) =
=c%.c%-g(n)—(c°-ct-ct-c’,)-gin-1) +...+
+(D(Cr et -G (<) G CF) g () =

l n_i((‘l)t (-0 Y (D) C; -c;_tj

Hecnoxno BuaeTh, uto it 0 <k <t <n umeeT MecTo paBEHCTBO
K ~tok n! (n=k)! n! n! t!
C n—k —

) t ~k
n

K=K =k —01 K=k =01 o1 K-k "

Jlns pukcupoBaHHBIX yncen n U { BenmunHa C! MOCTOSHHAS U

t t
Z(_l)k 'Crt] 'Ctk = Crt1 'Z(_l)k 'Ctk :
k=0 k=0

Taxum ob6paszom,

n-1 n-1

((—1)t -g(n—t)- i(_l)k .C¥ .c;-ij = Z((—l)t .g(n—-t)-C! .i(_l)k .ctkj.

t=0 t=0

Y4auTeiBas CBOMCTBO CYMMBI 3HAKOIICPEMCHHBIX OMHOMMHAIIbHBIX KOB(l)(l)I/II_II/IeHTOBI

! o~k lLecumt=0
Z(—l) -C/ = 0 50’ MOJTyYHM TaBTOJIOTHIO:
= , eciu

n-1

Z((—l)t -g(n-1)-C, -i(—l)k 'Ctkj =g(n).

t=0
n-1
Hanee BBIIOJIHUM MIOJICTAHOBKY g(n) = ZC: - f(n—-k) B bopmyy
k=0

n-1
f (n) = Z(—l)m . C:‘ . g(n — m) u HpOBCI[eM AHAJIOTUYHBIC ﬂeﬁCTBHHZ
m=0
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f(n) - f{(—l)mc:‘ S fnem- k>j _

=C2-(CO- F(n)+Ct- F(N—D)+...+C*- F(1))—
—CH(C, - F(N=1)+CL, - F(N=2)+...+CI2- F())+...+(-)"-CI.CL- f (1) =
=Co.Cl- f(n)+(ce-ct—ct-.c%,) f(n—-1)+...+

+(co-crt—ctCr P+ (D) Cr - CO)- F () =

n—.

- l(f(n—t)-i(—l)k-C:-C;_i}”i[f(n—t)-c;-i(—l)k~crj=f(n).

t= t=0 k=0

B pesynbrare cHOBa mosty4ymiack TaBrojorus. Uto u TpeboBanoch 10Ka3aTh.
[IpuHrMas BO BHUMaHHE BBIPOXKEHHS 5 W 6, a TaKKe MPaBUIO OOpAIICHUS, MOJYINM
HUCKOMYIO popmyIy:

n-1 m
falvazv-”vam (n) = Z(_l)k ) C: ’ HC;i+n—k—l ' (7)
k=0 i=1
3akjouenune

[TonBoas utor, o Gopmysne (7) umeem:

a+n—k-1~2

-1 m
1) f(rn)=>(-p“-ci-T]cz €CIH I SIBISICTCS @y, @y, ..., &,, -IKBUBAJIICHTHBIM;
k=0 i=1

0 h (n-1 m
2) w(r)= Z f(r,n)= Z[Z(—l)k .CK H ':imklj , THe r sBisercs a,, a,,...,a, -
n=1

n=1 \_k=0 i=1

m
SKBMBAJICHTHBIM, a N = Za -
i=1
[TonmyueHHBI pe3yabTaT NPOWUIIOCTPUPYEM MpHMepamu pasziaoxeHuid uyucina 100 B
YIOPSAZOUECHHbIE MPOW3BECHHUS LENbIX COMHOXuUTened. B Tabmuue 1 mnpuBeneHbl MHOXECTBa

PasNoKEHUA Qo ¥ COOTBETCTBYIOIIME UM 3HAYEHHUS PYHKIMM KOTMYECTBA n -nipoduieit wucia 100.

Tabmuna 1
Table 1
MHoXecTBa BceX BO3MOXKHBIX n -mipoduieit uncna 100
¥ cOOTBeTCTBYIoIME M 3Hauenus T (100,n)

The sets of all possible n -profiles number 100 and their corresponding values f(100,n)

n Q100n f (100,n)
1 {(100)} 1
2 {(2, 50), (50, 2), (4, 25), (25, 4), (5, 20), (20, 5), (10,10)} 7
3 {(2,2,25), (2, 25, 2), (25, 2, 2), (2, 5, 10), (2, 10 ,5), (5, 2, 10), 12
(5, 10, 2), (10, 2, 5), (10, 5, 2), (4,5, 5), (5, 4, 5), (5, 5, 4)}
4 {(2,2,5,5),(2,5,2,5),(2,5,5,2),(5,52,2), (52,5,2), (5,2, 2,5)} 6
5 %] 0
6 %) 0
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Teneps nmpoBenem BbraucieHus 1o ¢opmysne (7). Ho ams Toro, 4Todbl BOCTIONB30BATHCS
3TOi (opMyInoi, cHayana TpedyeTcsl yCTaHOBUTh KJIacc a,, a,,..., a,, -9KBUBAJEHTHOCTH YHUCIIa

100. Yucno 100=2°-5° smustercsi 2,2-9KBHUBAICHTHBIM, M moiydenue 3mauenmii T (100,N)
CBEJIETCsI K BbIYHMCIICHUIO f,,(N):

f(100,1) = f,,(1) = C)CIC? =1;
f (100, 2) = f,,(2) =C;C5C; -C,C;C; =9-2=T7;
f (100, 3) = f,,(3) =C;CiC; —C;CiCZ +CiC,C; =36-27+3=12;
f (100, 4) = f,,(4) = C{CZC: —C,CiC7 +C;C.C; —CJC;C; =100-144 +54 -4 =6;
f (100, 5) = f,,(5) = C{CZC¢ —CACiC2 +CZCIC; —CICiC. +CiC.Cl =

= 225500 + 360 — 90 + 5 = 0;

f (100, 6) = f,,(6) = C{C C’ —C,CZC: + CZCICZ —CICIC7 +C,CICZ —CCICy =

= 441 — 1350 + 1500 — 720 + 135 — 6 = 0.
[TonyuuBimecs: pe3ynbTaThl BBIMUCICHUI TTOJHOCTHIO COBIAIAIOT C JAHHBIMU U3 Ta0J. 1.

Vicnionb3ys nanmbie Tabu. 1, nerko Haiith 3uadenue y(100) = > f(100,n) = 26 . DTo Ke guCIO
n=1
HOJIy4aeTCsl ¥ B pe3yJIbTaTe BIYUCICHHI:

4
w(100) = > f,,(n) =1+7+12+6 = 26.
n=1
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