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M-FUNCTION NUMBERS:
CYCLES AND OTHER EXPLORATIONS. PART 1

Abstract. This paper establishes the cyclic properties of the M-Function, which we define as a function, [M(n)],
that takes a positive integer, adds to it the sum of its digits and the number produced by reversing its digits, and then
divides the entire sum by three. Our definition of the M-Function is influenced by D. R. Kaprekar’s work on a
remarkable class of positive integers, called self- numbers, and his procedure, [K(n)], of adding to any positive
integer the sum of its digits [1]. We analyze the distribution of numbers that make the defined M-Function behave
like a cyclic function, and observe that many such “cycles” form arithmetic sequences. We examine the distribution
of numbers that produce integer ratios between the outputs of Kaprekar’s and the M-Function functions,
[K(n)/M(n)]. We also prove that the set of numbers with equal outputs to both Kaprekar’s and M-Function functions,
[K(n)=M(n)], is infinite.

Key words: M-Function, D.R.Kaprekar, self-numbers.

1. Introduction. Indian mathematician D.R. Kaprekar is especially known for the discovery of the
“Kaprekar Constant.” His another prominent work, described by the famous American science writer
Martin Gardner in his book “Time travel and other mathematical bewilderments,” [1] is called self-
numbers, discovered by Kaprekar in 1949. Choose any integer n and add to it the sum of its digits S (n).
The resulting number K (n) = n + S (n) is called a digitaddition, and the initial number n is called its
generator. A digitaddition can have several generators. A self-number is a positive integer that does not
have a generator. In the “Columbian Numbers” article published by mathematicians Recaman and Bange
in “The American Mathematical Monthly” [2] magazine in 1974, it was proven that there are infinitely
many self-numbers.

The discoveries that D. R. Kaprekar made engaged not only serious mathematics scholars and
researchers, but also astonished many high school students - Kaprekar’s core discoveries do not require
knowledge of concepts outside of a normal high-school curriculum to understand. Followed by Kaprekar’s
discoveries, many scientific articles, scientific projects in mathematics, and software products globally
examined various new properties of the “Kaprekar Constant” and the sets of self-numbers and
digitadditions. There were many math Olympiad problems based on Kaprekar’s remarkable class of
positive integers and their properties. Thus, Kaprekar’s discoveries inspired and drew the attention of
mathematicians of many levels.

This paper outlines the investigation of a function similar to Kaprekar’s function, a function defined
as the M-Function. M-Function takes a positive integer, adds to it the sum of its digits and the number
produced by reversing its digits, and then divides the entire sum by three:

For positive integer n — M (n) = (n + S (n) + r (n)) / 3, where r (n) is a number with the digits of n in
reverse order. For example, if n = 358, M (358) = (358 + (3+5+8) + 853) / 3 = 409.

In the case of Kaprekar’s digitaddition procedure, the inequality n < K (n) holds true for all positive
integers n. However, in the case of the M-Function, all three inequality cases are possible: n <M (n), n =
M (n), n > M (n). As it turns out, there could be many interesting properties and consistencies that
fascinatingly flow out of the defined M-Function. The procedure for obtaining new positive integers n —
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M (n) is a simple mathematical operation, yet it can produce fascinating properties. The research also
involved a study of relationships between Kaprekar’s function and the M-Function, and raises general
guestions concerning a particular number set (distribution problems) or the mutual relationship of several
number sets (such as the coincidence of elements of two sets, multiple ratios of elements of integer sets).

The research outlined in this paper focuses on discovering fundamental mathematical dependencies,
properties and theories within Number Theory field. Hence, the openings of the research are valuable to
the ever-growing field of Number Theory. Perhaps, its results would have no immediate practical
applications, however, as the scientific development progresses forward, there might be a number of
applications of M-Functions beyond the fundamental Number Theory in fields like computer science and
computational biology.

2. Distribution of m-cycles and their properties. Let’s give some definitions. Let N be the set of
positive integers. For all n € N, let S(n) be the sum of digits of n, n be the number produced by
reversing n’s digits.

Let the number d(n) be the “order” of the number, the quantity of digits of n. Then, for any n such
that ne N, the condition 10¢M™-1 < < 104 js true.

The definition of the M-Function is M(n) = %(n +S(n)+n) and K(n) =n + s(n).

If n = M(n) thenn is called a stationary number.
Let [ be the least positive integer such that M!(n) = n for some ne N. Then, the number [ is the
length of the cycle:

n-Mmn) - M*(n)-...- M1(n) > M) =n.

Table 1 Table of the distribution of m — cycles for numbers 1 to 101°

The length of the cycle (1)
d(n) 1 |2 |3 |4|5|6 [9 |10|12|13| 15 | 16| 18| 19| 21| 23| 24| ¥ %o
(total)

1 9 9 100
2 4 1 5 5.556
3 4 3 1 8 8.89

=101
4 12 1322 1 20 222

= 1071
5 8 | 1]12 412 27 3«1072
6 8 9 6 1 24 2.67

= 1073
7 12 | 10| 16 3 17| 2 1 111 64 7.11

= 1074
8 8 12 2 (1 1 1 2 27 3.0+107%
9 8 7|21 T4 1 2 3 1 1 55 6.11

= 1076
10 12 |2 (172|113 |53 3|1 2 3121 1 58 6.44

= 1077
h 85 (23|93 4|2 |25|12(21| 7|1 4 L8 |25 |13 297
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Using a C++ program, we can compute all m — cycles for numbers from 1 to 101°, and make a list of
them. Based on this data, we can compose a table of distribution of m-cycles in the set N (Table 1). Their
total quantity is 297. Also, we can observe from the table that the length [ of m-cycles can be of any value
from 1 to 24, except the numbers 7, 8, 11, 14, 17, 20 and 22. m-cycles with length [ = 10 occur just
among the numbers when d(n) = {4,7,10 }. As seen from the table, the proportion of m-cycles out of all
positive integers in the given order decreases rapidly as d(n) increases. In the table below, the percentage
(%) represents the proportion of m-cycles out of all positive integers in the given order d(n). So, among
ten-digit numbers (we are considering 9*10° integers), there are 58 m-cycles, which means that the
percentage of m-cycles out of all 10-digit positive integers is 6.44*10~7%.

Conjecture 1. m-cycles with length greater than [ = 24 don’t exist. m-cycles with length [ = 10
occur only in the numbers that have order d(n) = 3k + 1, where ke N.

Considering the table, we might be curious in looking at m — cycles with length [ = 10 : they might
possess interesting properties.

Among the four-digit numbers, there is only one m —cycle with length [ = 10:

1297 - 3079 —» 4267 —» 3970 —» 1594 —» 2188 —» 3673 — 2485 —» 2782 —» 1891 —» 1297

These numbers form an arithmetic progression, where a; = 1297 - is the initial term, d = 297- is
the common difference.

Hence:
1297 = a4, 3079 =a, + 6d = a,, 4267 = a; + 10d = a4,
3970 = a; + 9d = a4, 1594 = aq; + d = a,, 2188 = a; + 3d = ay,
3673 = a; + 8d = aq, 2485 =a, + 4d = as, 2782 = a; + 5d = aq,

1891 = a,]_ + Zd = a3.

If we write in terms of a(n) where al = 1297 and the nth term belongs to the arithmetic sequence, then
we can write the sequence of the cycle as follows:

a; 2> a7 > A11 2 Q10 2> Az 2 Ay = A9 2 A5 > Qg > A3z = Ag

Note that the term ag= 3376 is not in the sequence, which we can define as a stationary number
(ag = M(ag)).

We can draw a circle and label points 1-11 on the circle (in order), each equally spaced. We can
construct a hendecagon, an eleven-sided polygon, by connecting points in the order of the cycle (that is,
connect al to a7, then a7 to all, etc.), excluding a8. We can draw a “mirror” AB with a length of the
circle’s diameter. We can observe an interesting picture: the mirror is symmetric with respect to the
diameter AB, where the endpoint A is 8! (Figure 1).

We can draw another circle, but this time with the order of the cycle in terms of an arithmetic
progression (points 1, 7, 11, ... , 6, 3), also equally spaced. We can construct two pentagons, connecting
every other point for one pentagon, and connecting the remaining points on the other. (Figure 2).

1
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We can sum the vertices of each pentagon, and notice that the sums are equal:
1+114+24+9+6=74+10+4+5+3=29
In terms of the arithmetic sequence, this found property means the following:
a, +ay,+a,+ag+ag=a;+ag+a,+ as+as.
If we designate numbers by the sequence of the cycle, it will have the following order:
Up 2 Uz P Uz 2 Uy 2 Us P Ug = Uy = Ug = Ug = Ugg > Ug
and the given property will be written as:
Uy + Uz +Us +U; +Ug = Uy + Uy + Ug + Ug T+ Uyqyp.

Now, let’s look at m —cycles with [ = 10 for seven-digit numbers: there are 17 of them. There are
only 8 m — cycles where the numbers form an arithmetic progression in some sequence.

1) There are 4 m —cycles with a common difference of d = 32670 that are related to each other
with a difference of 1000002

a; = 1102982 , Og, Qg, g, Oy, A1g., Az, A, Ag ,A7.

D +1000002
b, = 2102984, bg, bo, bs by byp bz by, bc,bs.

D +1000002
D +1000002

Where  b; = a; + 1000002, c¢; = a; +2000004, e; =a; +3000006, i =1,10. Note
that 2000002, 2000004, 3000006 are stationary numbers!
2) There are also 4 m —cycles with a common difference of d = 27270:

hH=1127282, fg fo fo fo fr0 f5 [ s 1o

Cq :3102986, Cg, Cq, Cg, Cqs Cis C3: C3, Cg, C7.

ey :4102988, €g, €9, Eg, €4, €1p, €3, €3. €5, E7.

D +1000002
g1 = 2127284, gg. gs. Ge: Ga G10- G3: G2: Gs: J7-

3 +1000002
hy = 3127286, hg ho, he hs hyo hs o, he, ho.

D +1000002
j1=4127288, js Jo Je Ja J10o N3 j2. Js. J7

Where g; = f; + 1000002, h; = f; + 2000004, j; = f; + 3000006, i = 1,10.
All 8 m-cycles of length 10 form a similar arithmetic sequence:

Ay > 0ag > Qg 2 Ag D Qg > Q19 2 A3 P Ay 2 Ay > A7 > Aq .

Placing points 1-10 around the circle in order and connecting the points in the order of the arithmetic
sequence, we get another symmetry with respect to diameter AB (Figure 3). The endpoints of the
diameter, B and A, are centered in the midpoint of an arc between 5 and 6, and between 10 and 1,
respectively. We can draw another circle, but this time putting the points in the order of the arithmetic
sequence terms. We get the following circle with 10 “slices” (Figure 4).

We see that the sum of diametrically opposite 2 numbers is always equal to

1+10=8+4+3=9+2=6+5=4+7=11

If we consider the sequence in terms of a cycle rather than in terms of an arithmetic progression, then
we can describe it as follows:
U 2 Uy P U3 DUy U 2 Ug > U7 2 Ug > Ug ™ Uqg -
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Figure 3 Figure 4

The observed pattern means that for all 8 m-cycles, the following equation holds true:
Uy +Ug = Uy +U; = Uz + Ug = Uy + Ug = Ug T+ Uyqy.

We verified the aforementioned statement algebraically.

3. Solutions to the equation K(n) = M(n). Let’s investigate the following question: for what values
of n, where n € N, will the output of Kaprekar’s function K(n) be equal to the output of the M-Function
M(n)? Let K(n) = M(n) for some n € N. Then, we can simplify the equation:

n+Smn) =%(n+5(n)+ﬁ),

3n+3S(n) =n+Sn)+n.
Here we get the equation
2n=-2x*S(n)+n. (Equation 1)

By solving Equation 1 using a C++ program, we obtain the following results for numbers up to 101°:

27 24894 450009 24600294 450000009
459 45009 2460294 45000009 2460000294
4509 246294 4500009 246000294 4500000009

As evident in the list of solutions, starting with 6-digit numbers up until 10 digits, there are only 2
solutions for each order d(n), having the following types:

ay = 2460..0294, By =450..09.
d—6 d-3

Proposition 1. For all integer values n € N of d(n) where d(n) > 10,numbers a4 and B4
satisfy Equation 1. Hence, there is an infinite number of solutions to the equation K (n) = M (n).

Proof. 1). We can express a solution from the type o in general form as follows:

ag = 2460 ...0294.
d—6

We can multiply it by 2, and get the following:
2045 =4920...0588.

d—6
Then, we know that 2 *S(ay) =22 +4+6+2+9+4) =54,

and @z =4920..0 642.
d—6
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Recall the simplified equation above, and substitute n with oy :
200 = =2 * S(ay) + ag.

Algebraically, we show that the equality holds true and hence, we prove Proposition 1.

Consequently, K(ayz) = M(ay) when d(n) > 10, which means we are convinced that there are
infinitely many solutions to the equation K(n) = M(n).

2) We can express a solution from the type B, in general form as follows:

Ba=450..009.
d-3
We can multiply it by 2, and get the following:

2B;=90..018.
d-3

Then, we know that
2%S(By) =2(4+54+9) =36,
and Bs1=90..054.
d—3

Again, recall the simplified equation, and substitute n with S :

2 Bq =—2+%S(Ba) + Pa-

Algebraically, we show that the equality holds true and hence, we prove Proposition 1.
Consequently, K(B;) = M(B;) for d(n) > 10, which is another evidence that there are infinitely
many solutions to the equation K(n) = M(n).

Conjecture 2. Equation 1 does not have any other solutions except a; and S; when d(n) > 10.

4. Arithmetic progression with n, K(n), M(n) terms. We are intrigued to know for whatn €
N do numbers n, K(n), M(n) form an arithmetic progression in a certain order. Since n < K(n) for
all n € N, there are only 3 distinct orders possible to form an increasing arithmetic progression.

4.1. Let n, K(n), M(n) be the order of an arithmetic progression. Then, by definition

n+ M(n) = 2K(n),
which we can simplify to
n+z(m+5Sm) +7) = 2(n+SMm).

Algebraically rearranging the equation, we can express it as follows:

2n=-5xS(n) +n. (Equation 2)
Using a C++ program, we found the following solutions to Equation 2 for numbers up to 101°:
18 15003 186273 15000003 186000273
153 18873 1500003 18600273 1500000003
1503 150003 1860273 150000003 1860000273
Proposition 2. All numbers in the form a; =150..03 and b; =1860..0273,  where
d-3 d~6

d(n) > 10, satisfy Equation 2.
Hence, the numbers a4, K(az), M(ayz) and by, K(bg), M(bg) form arithmetic progressions.

The proof is similar to the proof of Proposition 1: we recall the simplest form of the equation, plug in
the values for a; and b, and show the proof algebraically.
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4.2. Let n, M(n), K(n) be the order of an arithmetic progression. Then, by definition

n+Kn) =2x*MMn),
which we can simplify to

2
n+ (n+S(n)) =§(n+5(n) + n).

Algebraically rearranging the equation, we can express it as follows:

4n = —-S(n) +2n. (Equation 3)
Using a C++ program, we found numbers that satisfy Equation 3 for numbers up to 101°:
387 36027 3600027 360000027
3627 360027 36000027 3600000027

Proposition 3. All numbers in the form c¢; =360...027, where d(n) > 10, satisfy Equation 3.
d~4
Hence, the numbers c;, M(c4), K (cq) form an arithmetic progression.
Again, the proof is similar to the proof of Proposition 1.

4.3. Let M(n), n, K(n) be the order of an arithmetic progression.  Then, by definition
M(n) + K(n) = 2n.

which we can simplify to
%(n +S(n) +n)+ (n + S(n)) = 2n.
Algebraically rearranging the equation, we can express it as follows:
2n=4S(n) +n. (Equation 4)
Using a C++ program, we found solutions for Equation 4 for numbers up to 101°:

45 2124 42048 420048 2670435 21000024 47700459 420000048 2670000435
234 4248 210024 477459 4200048 26700435 210000024 477000459 4200000048
468 21024 267435 2100024 4770459 42000048 267000435 2100000024 4770000459

Proposition 4. When d(n) > 10, all numbers of the following types

eq=210..024 f, =2670..0435,
d—4 d—-6

g, =420..048 , hy = 4770..0459
d—4 d—6

are solutions to Equation 4.

Consequently, the following numbers:
M(eq), eq, K (eq); M(fg), fa, K(fa);  M(ga), ga, K (8a);
M(hy), hg, K (hy) - all form an arithmetic progression when d(n) > 10.

The proof is similar to the proof of Proposition 1.
According to our results for equations 2, 3, and 4, we can devise the following conjecture:
Conjecture 3. When d(n) > 10, equations 2, 3, and 4 don’t have any other solutions except

solutions specified in propositions 2, 3, 4.
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C. MakpIloB

M-®YHKIUSA CAHIAPBI:
HOUKJIJAP )KOHE BACKA 3EPTTEYJIEP

AnHoranua. Manusneik matematuk [I.P. Kanpekap amxan “Kanpekap Koncrantace” - 6174 caHbIMeH aca
TaHbIMaJ.

KanpekapaplH TaFbl 0ip amKaH >XaHAJIBIFBI ©3IHAIK TyBIHJaFaH CaHIap KJIachkl OENrili aMepHKajibIK FhLIBIM
HacuxaTTaymbickl Maptun ["apanepain «YakpIT OoiibiHIIa casixat» [1] arTel kiTaObiHna OasHnanran. Kes kenren
HATYpaJ N CaHbIH aJaMbI3 JKOHE OJ CaHFa IUPPIAPBIHBIH KOCHIHIBICH S(n)—ai kocambi3. lllsikkan can K(n)=n+S(n)
TybIHJaFaH CaH, aJl JFallIKbl call N — OHBIH I'eHepaToOphl Jen aTajajbl. Mbicanbl, erep 53 caHbIH alicak, OHAA
TybIHAaFaH caH 53+3+5=61 caHbl O0nabL.

TybIHOaraH CaHHBIH T€HEPATOPIAPBIHEIH CaHBI OipIeH apTHIK 00mysl MyMKiH. Exi reHepaTophl O0ap eH Kimni caH
101, ax onbH reHepaTopiapsl 91 xoHe 100 canmapbl. O3iHIIK TYBIHIAFaH CaHJAp — TeHEpaTOpIaphl JKOK CaHIap.
«The American Mathematical Monthly» [2] skypHasibIHIa KapUsTaHFaH MaKaiaga e3iHIIK TybIHIaraH CaHIapabIH
LIEKCI3 KON eKEeHAIr jkKoHE O3iHMIK TybIHIaraH caHjap TybIHIaFaH CaHlIapFa KaparaHaa eTe CHUpPEK Ke3JeCeTiHIIri
JIOTIEeTIICHT eH.

Kanpekap amkan ochl )KaHQJIBIKTap KONTETeH MaTeMaTHUKTEPAi KbI3BIKTHIP/ABL. OpTypii engepae «Kanpexap
KoHcTaHTaChIHBIHY, ©31H/IK TYbIHAAFaH JKOHE TYBIHAAFaH CaHAapbl XKHUBIHIAPBIHBIH XKaHA KACUETTEPIH JKaH-)KaAKThI
3epTTETeH KOITETeH MaKajajiap, MaTeMaTHKAJIBIK FRIIBIMU jk00aap MEH IporpaMMalibIK OHIMIEP KapblK KepIi.

Men Kamnpekapra cyiieHe OTBIPBII, HATYPAJl CaHAAPIbl alybIH JKaHa dMiciH TanteiM: n—M(n)=13(n+S(n)+n),
MYHJIAFbl 1 — coll nudpiaapmen, Oipak Kepi GarbiTTa skas3buran can. M(n) cadbl opkauian OyTiH can Oonazsl, ce6ebdi
n,S(n),n cangapeIHbIH 3-Ke OONreHeri KalabIKTapsl opKaman TeH 6omansl. Erep Kanpekap xarmaiisiaga n<k(n)
TEHCI3/1ir1 Ke3 KeJIreH HaTypall n caHJaphIHIA OpBIHAaNca, MCHIH KypraH QYHKIHSIMIA dPTYpIli KaTeiHacTap OOJabl,
sFHU OapIbIK 3 xkarmail qa opbid anaael : n<M(n), n=M(n) u n>M(n) .

MeH TankaH kaHa HaTypan caH any (yHkuuscel n—M(n) oapi KapamaiibiM, Taburu xone Kamnpekap n—K(n)
(YHKIMSACBIHBIH aHAJIOTBI.

Makanansly 1-6esiMiHIe M-IUKIIAPBIHBIH Tapalybl jKOHE OJIApJbIH KacuerTepi 3eprreneni (erep Ml(n)=n
TEHIIri OpBIHAAJATBIHAAN eH Kimi HaTypan can | Oonca, oHga n—M(n)—M2(n)— ..—»MIl-1(n)— Ml(n)—n
caHIapsl M-IUKIL Kypaiasl. A K(n) skarmaiibiaaa DUKIIap TybiHAaMainel, cededi . n<K(n)<K2(n)....). CousiMen
katap K(n)=M(n) GyHKuMsIapelHBIH TEHAIN cyparbl sxoHe N, K(n) xone M(n) canaapblHbIH KaHAai qa Gip peTneH
apu(MeTHKAIBIK TPOrPECCHUsI KYPAHTBIH CYpaKTaphl 3epTTEITEH.

Makanansiy 2-6eximinge n,K(n) sxone M(n) caHmapbIHBIH apachlHIAaFbl €CelliK KaThIHACTAP KapacThIPBUIFaH.
SraM, Kadmaii Hatypan t caHmapeima, t>2, K(n)=tM(n), tK(n)=M(n), n=t M(n), n-t=M(n) Ttenmikrepi
OpBIHIANIATHIHIBIFEL 3€PTTENTeH (aliTa KeTeiik, n xoHe K(n) canmapsl apacslHia eCeliK KaTbiHACTAP GOIYBl MYMKIH
emec). CoHbIMEH KaTtap M—TYbIHAaFaH CaHAap JKUbIHBIHBIH Tapaslybl KOHE KacHeTTepi 3epTTelireH (Mm—TybIHAaraH
caHJgap M—e3iHAIK TyBIHJIAFaH CaHjapra KaparaHga eTe cupek keszneceni. COHIBIKTAaH M—TYbIHIAraH CaHIap
KUBIHBIH 3ePTTey M—e3iHAIK TYbIHIaFaH CaHAap XUbIHBIHA KaparaHaa MaHb3ABIpaK). Ockl OemiMae “kepri”, sSFHI
KaTapJiac TYpFaH M—TybIH/aFaH CaHJApP KUbIHBI 3€PTTEITCH.

3eptrey OapbickiHaa 1 Macene xaHe 9 rHIIOTe3a TYXKBIPBIMAAJIFaH.

Tyiiin ce3nep: M-dynknus, [I.P. Kanpekap, e3iHaik TybIHAaFaH caHaap.

C. MaksbIlIOB

YUCJA M-OYHKIUN:
OUKJIbI 1 APYTUE HUCCIEJOBAHUA

AnHoranusi. Muaniickuii marematuk JI.P. Kanpekap ocoOeHHO u3BecTeH cBOMM OTKpbITHEM “KoHcTaHTy
Kamnpekapa™- uucinom 6174. [Ipyroe Bolaaromieecs oTkpbiThe Kampekapa, onmucaHHOE M3BECTHBIM aMEPUKAHCKUM
nomynspusaropoM Hayku MaprtuHom ['apnuepom B cBoelt kHure “IlyremectBue Bo BpemeHH[1] — 3T0 Kmacc
CaMOTIOPOKACHHBIX urced. Bribepem mo0oe HaTypaidpHOE 9YHCIO N M MpHOAaBUM K HeMy cymMmy ero mudp S(n).
IMonyuennoe uncino K(n) =n+ S(n) Ha3bIBACTCS NOPOINCOCHHBIM, & WCXOAHOE UYHCIO N — €0 2eHEpamopoM.
Hamnpumep, eciiu BeiOepem 4uciio 53, mopoxkaeHHOe UM Yucio paBHo 53 + 3 + 5 = 61.

[TopoxaeHHOe YHCII0 MOXKET UMEeTh OoJsiee oJHOro reHeparopa. HamMenslee 4mucino ¢ IByMsl TeHepaTopaMu
paBHo 101, u ero reneparopamu sBisitorea yucna 91 u 100. CamonopoxI€HHOE YUCIIO0 — 3TO YUCII0, Y KOTOPOro HET
reHepatopa. B cratbe xypHama «The American Mathematical Monthly»[2] nokasbiBamocs, 4TO CyIecTByeT
OECKOHEYHO MHOTO CaAMOTIOPOKICHHBIX YHCEII, HO BCTPEYAIOTCSI OHU rOPa3Jio Pexke, YeM MOPOsKACHHbIE YnCIa.
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Otu oTKpeITHA Kamnpekapa 3anHTepecoBaIl MHOTHX MaTEMaTHKOB, M B Pa3HBIX CTPaHAaX MHUpPA MOSBHINCH MHOTO
HAay4YHBIX CTaTheH, HAyYHBIX IPOEKTOB IO MaTeMaTHWKe, MPOTPaAaMMHBIX IIPOAYKTOB, B KOTOPBIX HCCIIEIOBAINCH
pasnuuHbie HOBBIE cBoiicTBa “KoHcraHThl Kampekapa” W MHOXECTB CaMOIIOPOXICHHBIX YUCENT M TOPOXKICHHBIX
9HCe.

Crnenyst Kanpekapy, st Hamien HOBBIH CIOCO0 MOTydeHHsT HATYpaIbHBIX guced: n — M(n) = %(n +S(n) +n),

rae I — 9Mcio, 3aMMCaHHOE TEMH ke IudppaMu, HO B o6paTHOM mopsiake. Yucio M (n) GymeT Bceraa meibiM, Tak
Kak uncaa n,S(n), 1 Oa0T OJAWHAKOBBIE OCTATKW TpH neieHnd Ha 3. Ecim B cimyuae Kampekapa HepaBeHCTBO
n < K(n) BBIMOIHSAETCS MPH BCEX HATYPAIBHBIX 7, TO B MOEM CIIyuae TOJIOKEHNEe pasHooOpas3Hee, T.e. BO3MOKHBI
Bce 3 cayuas: n < M), n=Mm) u n> M(n).

Most GpyHKIHUS TOJTyYEHHs HOBBIX HATYypaIbHBIX ymcesl N — M(n) mpocras, eCTECTBEHHAsl, U OHa SIBIISETCS
ananorom Qpyukiuun Kanpekapa K(n). B 1-ii yacTu JaHHOW CTaThbM HWCCIENOBAHBI pactpeneieHie m-IUKIOB 1
ux cpoiictBa. (Ecnm | — HauMeHbllee HaTypanbHOe Takoe, uto M!(n) =n, 1o umcma n — M(n) » M%(n) -
..o M7(n) > M'(n) > n obpasylor m-tmkin. B cnydae ¢dynkimmm K(n) HMKIBI HEBO3MOXKHBL, T.K. N <
K(n) < K?(n)..). Takxe wusydeH Bonpoc paseHcTBa uucel K(n) =M(n) wu Bompoc o6pa3oBaHus
apu(PMETUUECKON TPOTPECCUH B HEKOTOPOM Nopszke uuciamu n, K(n) u M(n).

Bo 2-if uacTi cTaThbd HM3yYeHbl KpaTHbIE OTHOLICHUS Mexay uuciamu n, K(n) u M(n). T.e. uccienoBaHsl
BOIIPOCHI: TIPH KaKuX t HATypaibHOM, t = 2, BO3MOKHBI paBercTBa K(n) = tM(n), tK(n) = M(n), n =t M(n),
nxt=M(n). (OrMeTHM, YTO KpaTHble OTHONICHHS Mexmy unciamMu nu K(n) nHeBosmoxHbl).  Taxke
HCCJICIOBAHbl  pAcOpe/ieieHHe M CBOWCTBA MHOXECTBA 1M —MOPOXKACHHBIX YHCEN (M —MOPOXKICHHBIX YHCEI
BCTPEUAIOTCS TOPA3l0 Peke, YeM M — CaMOIMOPOXKJCHHBIE, MOITOMY H3yUEHHE MHOMXKECTBA 1M —MOPOXKIEHHBIX
HAMHOT'O Ba)KHEE, YeM U3yUYEeHHUE Kilacca M — CAMOMOPOXKAEHHbBIX uncen). B 3Toil yacTu WCCIe0BaHO MHOXECTBO
“cocenHuX”, T.€. MOCIEIOBATEIbHBIX M —IOPOKACHHBIX YHCET.

B mpomnecce ncciemoBanus cdopmynupoBaHsl 1 mpobiema w9 rumores.

Kawuesbie cioBa: M-dyuxnus, JI.P.Kanpekap, caMONOpoKAeHHbIE YUCIIA.
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