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Abstract:

The article contains formulas that can specify sequences of both simple and
composite numbers. The existence of such formulas proves that the appearance of
primes in a series of natural numbers can be predicted. This means that the
problem of factoring large numbers can be solved without waiting for the creation
of appropriate quantum computing devices.

For a number of reasons, a sequence of prime numbers cannot be defined
analytically by a formula from the ordinal number of its member. It was also not
possible to specify a sequence of prime numbers directly with a recurrent formula
that expresses any member of the sequence, starting with some, in terms of the
preceding terms. Therefore, in the paper [1], it was suggested that instead of a
sequence of prime numbers, the recurrence formula should be used to define the
sequence (1).

0,2 30507000, 11, 0, 13, 0, 0, 0, 17, 0, 19, 0, O, O,
23, 0, 0, 0, 0, 0, 29, 0, 31, O, O, O, O, O, 37, 0, 0, 0, 41, 0, 43,
0, 0, 0, 47, 0, 0, 0, 0, 0, 53, 0, 0, O, O, O, 59, O, 61, 0, 0, O, O,
0, 67,0, 0, 0, 71, 0, 73, 0, 0, O, 0, 0, 79, 0, 0, 0, 83, 0, 0, 0, O,... (1)

The numerical sequence (1) is a series of natural numbers in which all non-
prime numbers are replaced by zeros. Such a numerical sequence can easily be
converted to a sequence of prime numbers by removing all terms equal to zero.
And it can be given by the trivial recurrent formula (2) [2].
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where a, - is the value of a member of the sequence (1) with sequence
number 7, n - is the sequence number of members of the sequence (1), and HO/J is
the notation for calculating the greatest common divisor.
Just like the sequence of prime numbers, the formula failed to specify the
sequence of composite numbers directly. However, instead of a sequence of



composite numbers, you can use the recurrent formula to define a numerical
sequence (3).

0,0,0,4,006,0,8,9, 10,0, 12, 0, 14, 15, 16, 0, 18, 0, 20, 21, 22, 0, 24,

25, 26, 27, 28, 0, 30, 0, 32, 33, 34, 35, 36, 0, 38, 39, 40, 0, 42, 0, 44, 45, 46,

0, 48, 49, 50, 51, 52, 0, 54, 55, 56, 57, 58, 0, 60, 0, 62, 63, 64, 65, 66, 0, 68,

69, 70, 0, 72, 0, 74, 75, 76, 77, 78, 0, 80, 81, 82, 0, 84, 85, 86, 87, 88§, ... (3)

The numerical sequence (3) is a series of natural numbers in which all non-
composite numbers are replaced by zeros. Such a numerical sequence can easily be
converted to a sequence of composite numbers by removing all terms equal to zero.
And it can be given by the trivial recurrent formula (4).
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where s, - is the value of a member of the sequence (3) with sequence
number 71, a, - is the value of a member of the sequence (1) with sequence number
n, n - is the sequence number of members of the sequence (1) and (3), HO/ - is the
notation for calculating the greatest common divisor, s1= ai1=0.

A special feature of formula (4) is that when calculating the values of the
members of the sequence (3), the values of the members of the sequence (1) are
used, which reduces the amount of calculations when applying it.

In formulas (2) and (4), the expression ITi" (a1 + 0%a,-1) is actually the
product of all the prime terms a, sequence (1) from a; =2 to a,-1 inclusive. For this
product, a special notation P#, called the prime, that is, the product of all prime
numbers that do not exceed a given prime number P.

However, it is undesirable to use the prime in formulas (2) and (4) in order
to reduce the volume of these formulas, since when working with large numbers, it
becomes advisable to use a number of partial products of prime numbers, which
was shown in the article [3].In addition, when applying formula (2)to calculate all
consecutive primes in separate intervals, it is sufficient to use partial products of all
the prime terms of a. This allows you to calculate prime numbers in parallel on
different computing devices and reduce the amount of calculation. This, in turn,
can provide the ability to factorize large numbers.

Numerical sequences (1) and (3) differ from each other in the presence of
regularities in the distribution of their terms.

So in the numerical sequence (1)there are only two trivial terms: the first
even and odd numbers, that is, two and three. The trivial terms of the numerical



sequences (1) and (3) are here understood as non-zero terms and the simplicity or
complexity of which can be checked without performing calculations. While in the
numerical sequence (3), there are infinitely many trivial terms, these are all terms
with even ordinal numbers and all terms with ordinal numbers greater than five and
ending in five. In addition, the numerical sequence (3) contains an infinitely large
number of arbitrarily large intervals consisting only of composite numbers between
terms equal to zero. In the case of a sequence of natural numbers, this statement is
written as the presence of arbitrarily large intervals between the primes consisting
only of composite numbers. To calculate the terms of the sequence that makes up
such intervals, the formula was proposed: (m!+2), (m!+3), (m!+4),... (m!'+ m),
where m - is any natural number [4]. There is also a more efficient version of this
formula [5], which can be written in the following form: P#+2, P#+3, P#t4,...
P#+(Q-1), where P# - is the prime of a prime number P, Q - is a prime number, the
following for a prime number P.

It should be noted that the intervals of consecutive composite numbers
calculated using these formulas will not always be located between prime numbers.
So, if for Ps#=2*3*5=30 calculated interval of consecutive composite numbers: 32,
33, 34, 35, 36 if it 1s located between the numbers 31 and 37, both of which are
prime, then for P;#=2*3*5*7=210 calculated interval of consecutive multiples
numbers: 212, 213, 214, 215, 216, 217, 218, 219, 220 it will be located between
the numbers 211 and 221, of which 221=13*17 is a composite number.

Thus, it can be argued that there are sequences of consecutive composite
numbers consisting of at least O-2 numbers. And these sequences can consist of an
arbitrarily large number of numbers, since the sequence of prime numbers is
infinite [5]. The smallest number of numbers in such a sequence of consecutive
composite numbers can only be 5-2=3. Other lengths of such sequences can also be
predicted, since they can only consist of (-2 numbers. And using the formulas
under consideration for different values of the P# primaries, it is impossible to
calculate sequences of consecutive composite numbers of the same length.

In this case, for any value of the prime P#, the number of consecutive
sequences of composite numbers of the same length will be infinite. This follows
from the fact that the formula: P#+2, P#+3, P#+4,... P#+((Q-1) can always be
written in the following form: j*P#+2, j*P#+3, j*P#+4,... j*P#+((Q-1), where j
consistently takes the values of natural numbers starting from one and going to
infinity. If j=1, the first interval of consecutive composite numbers will be obtained.
For j=2 and so on, subsequent intervals will be obtained that have the same length
as the first interval, and follow each other in increments equal to P# Thus, the
totality of these intervals will constitute an ordered infinite sequence of composite
numbers, which will be a subsequence of a sequence of natural numbers or a
sequence of composite numbers.

The beginning of such an ordered numeric sequence, with the smallest
length of consecutive intervals of composite numbers, is shown below:

8,9, 10, 14, 15, 16, 20, 21, 22, 26, 27, 28, 32, 33, 34, 38, 39, 40, 44, 45, 46, 50,
51, 52, 56, 57, 58, 62, 63, 64, 68, 69, 70, 74, 75, 76, 80, 81, 82, 86, 87, 88, 92,



93, 94, 98, 99, 100, 104, 105, 106, 110, 111, 112, 116, 117, 118, 122, 123, 124,
128, 129, 130, 134, 135, 136, 140, 141, 142, 146, 147, 148, 152, 153, 154, 158,
159, 160, 164, 165, 166, 170, 171, 172, 176, 177, 178, 182, 183, 184, 188, 189,
190, 194, 195, 196, 200, 201, 202, 206, 207, 208, 212, 213, 214, 218, 219, 220,

224,225, 226, 230, 231, 232, 236, 237, 238, 242, 243, 244, 248, 249, 250, ... 5)

The number of sequences similar to the sequence (5) is infinite, but since
they are all ordered, they can all be given analytically by formula (6) from the
ordinal number of the term.
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where n - is the ordinal number s, of the number sn in a partial sequence of
composite numbers, [ | - is a sign denoting the integer part of the number or
denotes the operation to discard the fractional part from the result of calculating an
expression in square brackets (here and further in the text), a= pi*pa*...%pr, where
prare prime numbers that follow in ascending order starting from p;1 =2, k - is the
ordinal number of a prime number in the sequence of prime numbers.

Formula (6) allows you to specify a numerical sequence with an infinite
number of intervals of equal length of consecutive composite numbers, among
which there will be an infinite number of non-trivial composite numbers. For
example, in the numerical sequence (5), the first such non-trivial composite
numbers will be the following numbers: 9, 21, 27, 33, 39, 51, 57, 63, 69, 81, 87, 93,
99, 111, 117, 123, 129, 141, 147, 153, 159, 171, 177, 183, 189, 201, 207, 213, 219,
231,237, 243, 249, ...

To study numerical sequences defined by formula (6), there is a special
computer program for calculating the terms of a numerical sequence with regular
intervals of composite numbers [6]. This program allows you to calculate the value
s» any member of a numerical sequence with regular intervals of composite
numbers for any values of a and px. Since the values of s, grow very quickly with
increasing a and n, the program is adapted to work with large or long numbers.

For example, even if a=1922760350154212639070 (the product of all
primes from 2 to 59), the first ten terms of the numerical sequence with regular

intervals of composite numbers look like this: 1922760350154212639072,
1922760350154212639073, 1922760350154212639074, 1922760350154212639075,
1922760350154212639076, 1922760350154212639077, 1922760350154212639078,
1922760350154212639079, 1922760350154212639080, 1922760350154212639081.

And for n=999999999999998 5,=32589158477190272854109340330313161.

In general, formula (6) can return an arbitrarily large nontrivial composite
number.

In addition to the existence of an infinite number of intervals of equal length
of consecutive composite numbers, there are also intervals that can contain not
only composite numbers, but also prime numbers. These intervals are also of equal



length and follow each other indefinitely in increments of P#. Obviously, all prime
numbers belong to these intervals. In each such interval consisting of at least
(G+1)*P#+1)-( j*P#+(QO-1)) numbers that include natural series numbers from
JEP#+Q to (j+1)*P#+1. The set of such intervals makes up an ordered infinite
sequence of numbers, which will be a subsequence of the sequence of natural
numbers.

Obviously, the smallest length of the interval that can contain prime numbers
will be at P;#=2*3=6.Ps#. And will make up ((1+1)*6+1)-(1*6+(5-1))=3 numbers.

The beginning of an ordered numeric sequence with the shortest possible
length of consecutive intervals of numbers, which may include prime numbers, is
shown below:

5,6,7,11,12,13,17, 18, 19, 23, 24, 25, 29, 30, 31, 35, 36, 37,41, 42,43, 47, 48,
49, 53, 54, 55, 59, 60, 61, 65, 66, 67,71, 72, 73,77, 78, 79, 83, 84, 85, 89, 90, 91,
95, 96,97, 101, 102, 103, 107, 108, 109, 113, 114, 115, 119, 120, 121, 125, 126,
127,131, 132, 133, 137, 138, 139, 143, 144, 145, 149, 150, 151, 155, 156, 157, 161,
162, 163, 167, 168, 169, 173, 174, 175, 179, 180, 181, 185, 186, 187, 191, 192, 193,

197, 198, 199, ... (7)

It can also be noted that to obtain numerical sequences containing all prime
numbers and part of composite numbers, it is more rational to use arithmetic
progression systems. The rules for composing the most effective arithmetic
progressions were given in the article [2]. And to obtain numerical sequences
containing all prime numbers and the minimum number of composite numbers,
together with systems of arithmetic progressions, you should use numerical
sequences formed using formula (6).
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The translation of this article into English may not be of sufficient quality, as
it was performed by an automatic translator. Therefore, below is a copy of the
article in Russian.

(I)OpMyJII)I JJIA BBIYUCJICHHUA YJICHOB HOCHeIIOBaTeHbHOCTeﬁ
IPOCTBIX U COCTABHDBIX YHUCEJI

Amnpapeit besios

AHHOTaLU
B cmamusi npuseoeHbl Gopmynvl CnocobHble 3a0asamo
nocne008amenbHOCmu, KaKk npocmolx, maxk u cocmaeuvix yucen. CywecmeosaHue
maxkux @opmyn Ookaszvieaem, UmMoO NOAGIEHUE HNPOCMBIX Yucel 8 psaody
HamypaibHulX 4YUcel MOJCHO npeockazamv. A 5mo o3Hauaem, 4mo 3a0ayy
Gdaxmopuzayuu OONLUUX YUCETT MONCHO peuums He O0HCUOASACh CO30aHUS
COOMBEMCmMEYIOUWUX KEAHMOBBIX BbIYUCTUMETLHBIX YCIPOUCTS.

[To psimy mpuyYMH MOCIEIOBATENIBHOCTh MPOCTHIX YHUCEN HE yNaércs 3aJaTh
aHAIMUTUYECKH (POpPMYIION OT MOpsAIKOBOro Homepa e€ wieHa. HemocpencTtBeHHO
HE YJaJoCh 3a/aTh IIOCJIEI0BATEILHOCTh MPOCTBIX YHCEN M PEKYPPEHTHOU
dbopmyIoii, KoTOopasi 000N YJIeH MOCIeA0BATEILHOCTH, HAUMHASA C HEKOTOPOTO,
BBIpa)KaeT dYepe3 IMpeamecTByromue wieHsl. [loaTomy B cratbe [1] Obuio
NPEeAJIOKEHO  BMECTO  IOCJIENOBATEIbHOCTH  NPOCTHIX  YHCENT  3aJaBaTh
PEKYppEeHTHOH (HOPMYJIIOH mocaea0BaTeTbHOCTS (1).

0,2, 30507 0,00, 11, 0, 13, 0, 0, 0, 17, 0, 19, 0, 0, O,
23, 0, 0, 0, 0, O, 29, 0, 31, 0, 0, O, O, O, 37, 0, 0, 0, 41, 0, 43,
0, 0, 0, 47, 0, 0, 0, 0, 0, 53, 0, 0, 0, O, 0, 59, 0, 61, 0, 0, 0, O,
0,67,0, 0, 0, 71, 0, 73, 0, 0, 0, 0, 0, 79, 0, 0, O, 83, 0, 0, O, O,... (1)

Yucnosas nocienoBareabHOCTh (1) mpencraBiser coooi psifi HATYpalbHBIX
4yucesl, B KOTOPOM BCE YHCIIA, HE SIBISIOMIMECS MPOCTHIMHU, 3AMEHEHBI HYJISIMHU.
Takast yucioBas MOCJIEAOBATENLHOCTh JIETKO MOXET ObITh IpeoOpa3oBaHa B
MOCJIEA0BATENBHOCTh MPOCTHIX YHCEN MyTEM U3BATHS BCEX YJICHOB PABHBIX HYIIIO.
W nipu 5TOM OHa MOKET OBITh 3aJlaHa TPUBUAIBHOU PEKYPPEHTHOMN (opMyoi (2)

[2].
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IJi€ a, - 3HAaYCHHUE YICHA IMocjeaoBaTeabHOCTH (1) ¢ TOPSIAKOBEIM HOMEPOM
n, n — MOPSAAKOBBIM HOMEP WIeHOB TocieaoBaTeabHocT (1), HOJl — o603HaueHue
BBIYUCJICHUS HAMOOJIBIIEro O0IIEro JAeIuTeIs.

Tak ke, KaK M MOCIE0BATEILHOCTh IMIPOCTHIX YHCEN HE yAaIOCh (hOpMyIIoi
3a7aTh M HEMOCPEICTBEHHO IIOCJIEIOBATEIIBHOCTh COCTaBHBIX uuncell. OmgHako
BMECTO TOCJICIOBATEIBHOCTH COCTABHBIX YMCENI MOXKHO 3a/JaBaTh PEeKyppEeHTHOM
dhopMyIIol YUCIOBYIO TTOCIEAOBATEIBLHOCTS (3).

0,00,4,0,6,0 8,9, 10, 0, 12, 0, 14, 15, 16, 0, 18, 0, 20, 21, 22, 0, 24,

25, 26, 27, 28, 0, 30, 0, 32, 33, 34, 35, 36, 0, 38, 39, 40, 0, 42, 0,44, 45, 46,

0, 48, 49, 50, 51, 52, 0, 54, 55, 56, 57, 58, 0, 60, 0, 62, 63, 64, 65, 66, 0, 68,

69, 70, 0, 72, 0, 74, 75, 76, 77, 78, 0, 80, 81, 82, 0, 84, 85, 86, &7, 8§, ... (3)

YucnoBas nocienoBaTeNIbHOCTb (3) MpeacTaBisieT coOOW psii HaTypalbHbBIX
4ucesl, B KOTOPOM BCE YMCIIA, HE SBIAIOIIUECS COCTaBHBIMH, 3AMEHEHBl HYJISIMU.
Takass uyncioBas NOCIEAOBATENbHOCTh JIETKO MOXET OBbITh IMpeoOpa3oBaHa B
IIOCJIEA0BATENBHOCTD COCTABHBIX YMCEN ITYTEM H3BATHS BCEX WICHOB PAaBHBIX
Hymo. W mpu 3TOM oOHa MOXKeT ObITh 3a/laHa TPUBUAIBHON PEKYpPPEHTHOU

dbopmyoii (4).
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TJIe S, - 3HAUCHUE YICHA TOCIEA0BATEIIBHOCTH (3) C MOPSAIKOBEIM HOMEPOM
n, a, - 3HAYCHUE 4YJieHa TMOCJeIoBaTeIbHOCTH (1) C MOPSIKOBHIM HOMEPOM 7, 1 —
MOPSAJIKOBBIN HOMED wieHoB nocienoBarensbHocT (1) u (3), HOJMl — o60o3HaueHue
BBIYKCIICHUS HAUOOJIbIIIEro 001Iero aenutens, s1= a1=0.

Ocob6enHocThi0 (hopMynbl (4) SBISIETCA TO, YTO B XOJE BBIYHCICHUS
3HAQUYEHUM UJIEHOB TIOCIEOBATENbHOCTU (3) HCHOIB3YIOTCSA 3HAYCHUS YJICHOB
nocienoBatenbHocTH (1), yTO ObOecmeunBaeT cokpaiieHrue o0bEMa BBIYMCICHUN
IpH €€ MPUMEHEHUM.

B ¢opmynax (2) u (4) Beipaxkenue I1"'(a,i + 0°ay1) daxTuyecku
MPEACTaBIICT  COOOM  TPOM3BEACHHWE  BCEX  MPOCTBIX  WICHOB  dy
nocieaoBateabHocTd (1) OT a2 = 2 [0 an,1 BKIOYUTENbHO. Jls AgaHHOTO



MIPOU3BEJICHUSI OTHOCUTEIHLHO HEIaBHO OBLIO BBEJEHO CEeHaIbHOE 0003HAUEHUE
P#, nmonyduBiiee Ha3BaHUE MpaWMOpHUal, TO €CThb IMPOM3BEACHUS BCEX IMPOCTHIX
4yHuCel, HE MPEBOCXOIAIINX 3aJaHHOE MPOCTOE YUCIO P.

Opnako wucrnosb3oBaTh MpaiimMopuan B Qopmynax (2) u (4) B uemsix
COKpalieHusi o0bEMa 3THX (OpPMYN HEXKENaTeNbHO, TaK Kak Npu padore ¢
OOJIBIIMMH YHUCTIAMU CTAHOBUTCS 11€J1€CO00pa3HbIM MMPUMEHEHHUE Psifia YaCTUYHBIX
MIPOU3BEJICHUM MTPOCTHIX YKCEN, UTO ObLIO MoKa3aHo B cTaThe [3].Kpome atoro npu
NpuMeHEHUU (QopMyJibl (2) I BBIYMCICHUS BCEX MPOCTHIX YMCEN TOAPSA B
OT/ACJIbHBIX HMHTEpBajIaX JOCTATOYHO MCIOJIb30BaTh YAaCTUYHBIC IPOU3BEACHUS
BCEX MPOCTHIX YJIEHOB dn, UTO MO3BOJSET MPOU3BOAUTH BBIYUCICHUE MPOCTHIX
Yyyceql MapajuieibHO Ha Pa3UYHBIX BBIYMCIUTEIBHBIX YCTPONCTBAX W COKPATUTH
00BEM BBIUMCIICHHUS. DTO, B CBOIO OYEPEIb, MOXET 00ECIeUnTh BO3MOKHOCTH
(dakTopuzauuu OOJIBIINX YHUCET.

UYucnoseie nocnenoatenbHocTd (1) u (3) oTnuyaroTcss Apyr OT Apyra mo
HaJIMYUIO 3aKOHOMEPHOCTEN B paCpEICICHNH UX YJICHOB.

Tak B uucnoBoil mocienoBatenbHOocTH (1) HMMEIOTCS TOJMBKO JiBa
TPUBHAIBHBIX YJIEHA 3TO MEPBOE YETHOE M HEYETHOE YMCIA, TO €CTh JBAa U TPH.
[Tox TpuBHANBbHBIMH YJIEHAMH YHCIIOBBIX MocienoBarenbHoctei (1) u (3) 31ech
MOHUMAIOTCA WIECHbI OTJIMYHBIE OT HYJIS U MPOCTOTY WJIM COCTAaBHOCTh, KOTOPBIX
MO>KHO TMPOBEPUTH O€3 BBIMIOJIHEHUSI BBIUMCICHUNA. B TO Bpems Kak B YHCIOBOU
nocyiefoBaTebHOCTH (3), UMeeTcss OECKOHEYHO MHOTO TPUBHUAIBHBIX WICHOB, 3TO
BCE WICHBI C YETHBIMH TOPSAKOBEIMH HOMEPAMH M BCE WICHBI C TOPSIKOBBIMU
HOMEpaMH OOJBINE MSITH W 3aKaHYMBAIOIIUMUCS Ha TATh. KpoMe »Toro umcimoBas
MOCJIEA0BATEIBHOCTD (3) COACPKUT MEXTY WICHAMU PaBHBIMU HYJIIO O€CKOHEYHO
OOJIBIIIOE YHUCIIO CKOJb YTrOAHO OOJBIINX HWHTEPBAIOB COCTOSIIIUX TOJBKO W3
COCTaBHBIX 4YHCel. B cioydae moclieloBaTeIbHOCTH HATYypaJbHBIX YHUCET 3TO
YTBEP)KJICHUE 3alUChIBACTCS KaK HAJIUYUE MEXAY MPOCTHIMU YHUCIAMH CKOJIb
YTOJHO OOJIBIIIUX HHTEPBAJIOB COCTOSIIIMX TOJBKO U3 COCTaBHBIX 4yucen. Jlis
BBIYKCIICHUS YJICHOB MOCIEA0BATEIbHOCTH COCTABIISIFOIICH TaKMe HHTEPBAJIbI ObLiIa
npemioxxkena dopmyna: (m!+2), (m!+3), (m!+4),... (m!+ m), tne m — modoe
HaTypanbHOe uncio [4]. Tak xe cymectByeT 6omee 3 (HEKTUBHBIN BapuaHT ITOU
dbopmyIbl [5], KOTOpast MOXKET OBbITh 3allMCaHa B CIAEAYyIOIIEM Buae: P#+2, P#+3,
P#+4,... P#-(Q-1), tne P# - npailimopuan npocroro uucia P, Q — mpocToe Yuclio,
CIIEYIOIIEE 32 MPOCTHIM YUCTIOM P.

Heo06xonumMo 0TMETUTH, YTO BBIYUCIICHHBIE 1O ATUM (DOopMysiaM UHTEPBAJIbI
MOJPST HIYIIUX COCTAaBHBIX YHCENT HE Bcerga OyayT pacIoiaraTbCs MEXTY
OpoCThIMU yMciiaMH. Tak, eciu s Ps#=2%*3*5=3(0 BbpIUMCIEHHBIN HHTEpPBAI
MOJPS MAYIUX COoCTaBHBIX uwmcen: 32, 33, 34, 35, 36 OymeT pacmoJyiaraThCs
mexay unciaamu 31 u 37, 00a KOTOPBIX MPOCTHIE, TO yxKe ans P7#=2*3*5%7=210
BBIYMCIICHHBIA UHTEPBAJ MOAPSA UAYIIMX COCTaBHBIX uucel: 212, 213, 214, 215,
216, 217, 218, 219, 220 OGyaer pacnonaratbcsi Mexay uuciamu 211 u 221, u3
KOTOPBIX yuciao 221=13*17 sBaseTcst COCTaBHBIM.

Takum oOpa3zom, MOYKHO YTBEPKIATh, 4TO CYIIECTBYIOT
MOCJEA0BATEIBbHOCTH MOAPSA UAYIIUX COCTABHBIX YMCENl COCTOSIINE HE MEHBIIIE,
yeM u3 Q-2 uucein. M 3T MociieI0BaTeIbHOCTH MOTYT COCTOSATh U3 CKOJb YTOJHO



OONBIIOTO YHMCIA YHUCEN, TaK KaK IIOCJIEI0BaTeIbHOCTh MPOCThIX YHCEN
OeckoHeyHa [5]. Haumenblliee 4MCIIO YMCeN B TAKOW MOCIIEI0BATENIHOCTH MOAPST
UAYIIMX COCTAaBHBIX YHUCET MOXET ObITh TOJBKO S5-2=3. MHble IIMHBI TaKUX
NOCJIEI0BATENbHOCTEN TaK K€ MOXKHO MPEJCKa3aTh, TaK KaK OHU MOTYT COCTOSITh
TOJIbKO U3 (-2 uncen. M npu nmomouu paccMaTpuBaeMbIX GOpMYJT Il pa3IudHbIX
3HaueHUl mpailMopuasioB P# HEBO3MOXXHO BBIYHMCIUTH IOCIEI0OBATEILHOCTH
HOJIPSI/T UAYLIMX COCTaBHBIX YUCEI OJIMHAKOBOM JIJTMHBI.

I[Ipu »sroMm s r00OTO  3HAUGHWS  TpaiMopuana P#  9mcIo
MOCTIEIOBATEIBPHOCTEH TOMPSA HAYIIUX COCTABHBIX YHCENT OJWHAKOBOW JITUHBI
Oyzaetr 6eCKOHEYHBIM. JTO CIEAYET U3 TOTO OOCTOSTENIHCTBA, UYTO Qopmymy: P#H+2,
P#+3, P#+4,... P#+(Q-1) Bcerna MOKHO 3amucaTh B CIEAYIOIIEM BUAE: j*P#+2,
JEPH#E3, jEP#+4,... j*P#+((Q-1), roe j mocienoBaTebHO MPUHUMAET 3HAYCHUS
YHcesl HaTypajJbHOTO psiia HauWHAs C €AUHHIBI U A0 OeckoHewHocTH. [Ipu j=1
OyZAeT moJyuyeH NepBbId MHTEpBaAJI MOAPSA] UIYIIUX COCTaBHBIX uncen. [lpu j=2 u
Tak jajee OyJQyT MOJydaTbCsl MOCIEAYIOIUE UHTEPBAJbl, UMEIOUINE OANHAKOBYIO
JUIMHY C NIEPBBIM UHTEPBAJIOM, U CIEAYIOLIUE APYT 3a APYrOM C IIaroM paBHbIM P#.
Takum  oOpa3oM, COBOKYNHOCTb JSTHUX HHTEpBAJIOB OyAE€T COCTaBIATH
YHOPSA0YEHHYI0 OECKOHEUHYIO IOCIIEA0BAaTENbHOCTh COCTaBHBIX YHUCEI, KOTOpas
OyAeT SBIATHCS MOANOCIEN0BATEIBHOCTBIO IOCIIEA0BATEILHOCTH HATYPAJIbHBIX
YHCell WK MOCIEA0BATeIbHOCTH COCTABHBIX YHCET.

Havano Takoi ynopsiioOYEHHOW YHCIOBOM TMOCIEAOBATEIBHOCTH, C
HaUMEHbIICH [IMHHOW WHTEPBAJIOB TMOAPSA] HWAYUIMX COCTaBHBIX YHCEl,
IPUBEJICHO HIXKE:

8,9,10, 14, 15, 16, 20, 21, 22, 26, 27, 28, 32, 33, 34, 38, 39, 40, 44, 45, 46, 50,
51, 52,56, 57, 58, 62, 63, 64, 68, 69, 70, 74, 75, 76, 80, 81, 82, 86, 87, 88, 92,

93, 94, 98, 99, 100, 104, 105, 106, 110, 111, 112, 116, 117, 118, 122, 123, 124,
128, 129, 130, 134, 135, 136, 140, 141, 142, 146, 147, 148, 152, 153, 154, 158,
159, 160, 164, 165, 166, 170, 171, 172, 176, 177, 178, 182, 183, 184, 188, 189,
190, 194, 195, 196, 200, 201, 202, 206, 207, 208, 212, 213, 214, 218, 219, 220,

224, 225, 226, 230, 231, 232, 236, 237, 238, 242, 243, 244, 248, 249, 250, ... (5)

Yucno mocienoBaTeNbHOCTEN  MOAOOHBIX — MOcheaoBaTeNbHOCTH  (5)
OECKOHEYHO, HO TaK KaK BCE OHU SIBIISIIOTCS YIOPSAIOYCHHBIMU, TO BCE OHU MOTYT
OBITh 3a/I1aHbl AHATUTHYECKH POpMYJIOH (6) OT MOPSAKOBOTO HOMEPA YJICHA.

_ ‘?T—(PH_E)' L " }
sn:rrphl 3}“ ”(Pkﬂz)[ }l | ”(Pkﬂ—z)o[ L’} . (6)

Pru—2 P2

r7ic n — TIOPSAJIKOBBIM HOMEpP YMCIIa S, B YACTUYHOM IOCIIEIOBATEIHHOCTH
COCTaBHBIX YHCell, | | — 3HaK, 0003HAYAIOIINNA [IETYI0 YacTh YKCIIa Ui 0003HaYaeT
omepaIyio 1Mo OTOpachIBAaHUIO JPOOHOM 4YacTU OT pe3ysbTaTa BBIYUCICHUS
BBIPAKEHUS, CTOSIIETO B MPSIMOYTOJIbHBIX CKOOKaX (3/7€Ch U Jajiee MO TeKCTYy), a=
P1¥p2¥...%py, TAE€ pr TPOCThIE YHCIA, CIACAYIONIUME B TMOPSAKE WX BO3pACTAHUS



Ha4yuHas ¢ p1 = 2, k — IOPSAKOBBIA HOMEP MPOCTOTO YKCIIAa B TIOCIEOBATEIIBHOCTH
MIPOCTHIX YUCE.

@®opmyna (6) mNO3BONSIET 3a4aTh YHUCIOBYK IIOCJIEI0BAaTENbHOCTh C
OCCKOHEUYHBIM YHUCJIOM HHTEPBAJIIOB PABHOM JJIMHBI MOJPSA HAYIIUX COCTABHBIX
quCesl, CPeld KOTOPBIX OyJaeT OECKOHEYHOE YHUCIIO HETPUBUAIBHBIX COCTaBHBIX
yucen. Hampumep, B YHCIOBOM moOcCHeA0BaTENbHOCTU (5) MEPBBIMU TAaKUMU
HETPUBUAIBHBIMU COCTaBHBIMHU YMCIIaMU OyayT ciedyromue yucna: 9, 21, 27, 33,
39, 51, 57, 63, 69, 81, 87,93,99, 111, 117, 123, 129, 141, 147, 153, 159, 171, 177,
183, 189, 201, 207, 213, 219, 231, 237, 243, 249, ...

JUiss  uccnenoBaHMs — YMCIOBBIX — MOCIEAOBATEIBHOCTEH,  3a/aBaeMbIX
dopmynoit  (6), cymecTByeT chneuuaibHas ~KommbioTepHas —«IIporpamma
BBIUMCIICHUS  YJIEHOB  YHCIOBOM  IMOCIEAOBATEIBHOCTH C  PEryJISIPHBIMU
UMHTEpBaJaMU COCTaBHBIX uucen» [6]. JlaHHas mporpaMmMa MoO3BOJISIET BBIYHMCIUTH
3HAUYCHUE S, JIO0OTO YIeHa YKCIOBOM IOCJIENIOBATEIBHOCTH C PETYISIPHBIMU
WHTEPBAJIaMHU COCTABHBIX YHMCEI /ISl JIFOOBIX 3HAUCHUH @ U px. Tak Kak 3HAUCHUS Sy
OUYeHb OBICTPO PACTYT C YBEIUYCHHEM 4 U M, TO Mporpamma ajJonTUpoBaHa s
paboThI C OONBIIUMU WU JUTMHHBIMUA YUCIIAMH.

Hampumep, yxe npu a=1922760350154212639070 (mpousBeneHue Bcex
MPOCTHIX uncen ¢ 2 mo 59) nepBbie JeCATh WICHOB YUCIOBOM MOCIEI0BATEIIBHOCTH
C peryJisipHbIMH MHTEPBAJIaMHU COCTABHBIX YMCEJN BBITTIAJAT CIEIYIOUUM 00pa3oMm:

1922760350154212639072, 1922760350154212639073, 1922760350154212639074,
1922760350154212639075, 1922760350154212639076, 1922760350154212639077,
1922760350154212639078, 1922760350154212639079, 1922760350154212639080,

1922760350154212639081.

A ipu n=999999999999998 §,=32589158477190272854109340330313161.

Boobme ¢dopmyna (6) cnocoOHa Bo3BpamiaTh CKOJIb YIOJHO OOJbIIOE
HETPUBHAIBHOE COCTABHOE YHCIIO.

Kpome cymiecTBoBaHusI OECKOHEUHOI'O YHUCIa MHTEPBAJIOB PABHOM JIJIMHBI
NOAPSIT UIYIIMX COCTABHBIX YMCEN CYHIECTBYIOT TaK K€ U MHTEPBAJIbI, KOTOPbHIC
MOTYT COJIepkaTh HE TOJBKO COCTaBHbIE YHCJIa, HO M TPOCThIE uuCTa. OTU
MHTEPBAJIbI TaK K€ UMEIOT PABHYIO JIJTMHY U OECKOHEUHO CIEAYIOT JIPYT 3a APYyTroM
¢ maroM paBHbIM P#. O4eBUIHO, YTO BCE MPOCTHIC YHUCIIA MPUHAIJICKAT STUM
VMHTEpBajaM. B KaxIbli Takoll WHTEpPBajl, COCTOSALIMNA HE MEHEE 4YeM U3
(G+1)*P#+1)-( j*P#+(Q-1)) uncen, BXOIAT YHUCIIa HATypaJbHOTO psijfa OT 4YMCIia
JEP#+Q mno uucno (j+1)*P#+1. CoBOKYNMHOCTh TaKUX HHTEPBAJIOB COCTaBIISICT
YIOPSAIOYCHHYI0 OECKOHEUHYIO TIOCIEAOBATEIbHOCTh YHCE, KOTopas Oyaer
SIBJISITHCSI IOJIMOCTIEI0BATEILHOCTHIO TTOCJIEI0BATEIbHOCTH HATyPaIbHBIX YUCET.

OuyeBHIHO, YTO HAUMEHbBIIAs JIJTMHA UHTEPBaia, KOTOPBIA MOXKET COJIEPKATh
pocThie yncia, Oyaer mpu P3#=2*3=6. 1 coctaBur ((1+1)*6+1)-(1*6+(5-1))=3
qyuca.

Hauvano ynopsmodyeHHOM YUCIOBOW MOCIENOBATEIBHOCTH, C HAWMEHBIICH
JUITMHHOW WHTEPBAJIOB MOJAPAA HUIAYIIMX YHUCEI, CPEId KOTOPBIX MOTYT OBITh
MPOCTHIC YKCIIA, TPUBEICHO HUXKE:

5,6,7,11,12,13,17, 18, 19, 23, 24, 25, 29, 30, 31, 35, 36, 37,41, 42, 43, 47, 48,
49, 53, 54, 55, 59, 60, 61, 65, 66, 67,71, 72, 73,77, 78, 79, 83, 84, 85, 89, 90, 91,



95, 96,97, 101, 102, 103, 107, 108, 109, 113, 114, 115, 119, 120, 121, 125, 126,
127,131, 132, 133, 137, 138, 139, 143, 144, 145, 149, 150, 151, 155, 156, 157, 161,
162, 163, 167, 168, 169, 173, 174, 175, 179, 180, 181, 185, 186, 187, 191, 192, 193,

197, 198, 199, ... (7)

MoXHO Tak K€ OTMETHTb, 4YTO JUI1 TIOJYYEHHS]  YHUCIOBBIX
MOCJIEIOBATENBHOCTEH, COAEpPKAIIMX BCE NPOCTHIE YMCIA M YacTh COCTABHBIX
yucen, 00jiee palMOHAIbHO UCIIOIb30BATh CUCTEMBI apU(PMETHUECKUX POTPECCHIA.
[IpaBuna cocraBienuss HaubOonee d(PPEKTUBHBIX TaKUX apUPMETUYECKHUX
mporpeccuii ObUTM TPUBENCHBI B cTaThe [2]. A Uil TIOMyYEHHsS] YHCIOBBIX
IIOCJIEIOBATENBHOCTEHW, COJAEpkKAIMX BCE NPOCTHIE YHCIA W MHHUMAJIBHOE
KOJIMYECTBO COCTaBHBIX YHCEN, COBMECTHO C CHCTEMaMu apU(pMETHUYECKHX
IPOrPECCUl  CIEAyeT  HCIONb30BaTh  YHUCIOBBIE  IOCIEAOBATEIIBHOCTH,
dbopmupyemsbie pu oMoty Gopmyis (6).
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