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M-FUNCTION NUMBERS:
CYCLES AND OTHER EXPLORATIONS. PART 2

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.
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5. Integer ratios between two numbers from n, K(n), M(n). Kaprekar defined a digitaddition as
K(n) = n+ S(n) > n. Hence, the difference in numbers K(n) and n is equal to K(n) —n = S(n). S(n)
is a lot less than n when n is large, hence the equation t *x n = K(n) when t = 2,t € N, does not have any
solutions.

Because K(n) >n, the investigation of the equation t * K(n) = n,when t > 2 will not produce
any solutions: t * K(n) > K(n) > n.

Therefore, we will study integer ratios between numbers n and M(n) in paragraph 5.1, and between
K(n) and M(n) in paragraph 5.2.

5.1. Integer ratios between numbers n and M(n). As defined earlier, if n = M(n), the number n is
stationary. So, we need to consider two cases:

t*xn=M(mn), whent>2, te€N,and
n=t+*M(n), whent>2 te€N.
A) Considert *n = M(n),whent > 2,t € N.
Proposition 5. If t >4, the equation t*n = M(n) will not have solutions.
Proof. Let t>4, and t*n=M(n).
Then:

t*nzg(n+5(n)+ﬁ).

Multiply by 3, and we get 3txn=n+Shn)+n.
Re-arranging, we get Bt—1)*n=5n) +n. (Equation 5)
Note that 3t—1>11 when t>4.
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Multiplying both sides by n, we get: (3t —1)n > 11n > S(n) + 1.
(Note, 10n > 7 and n = S(n), thus 11n > S(n) + i)

Hence, when t > 4, Equation 5 doesn’t have any solutions, and proposition 5 has been proven.

Let’s consider the two remaining situations.
i) t=2-> 2s*n=M(n). Substituting in the definition of M(n) and re-arranging the equation, we
can simplify the equation in the following steps:

2*n=%(n+5(n)+ﬁ).

5«n=5mn)+ (Equation 6)
Using a C++ program, we solve Equation 6 and get the following results for numbers to 10°:
18 1206 120006 12000006 1200000006
126 12006 1200006 120000006

Proposition 6. When d(n) > 10, all numbers with the type a; =120...06 are solutions of
d-3
Equation 6. In other words, 2 * a; = M(ay) forall d(n) > 10.
The proof is similar to the proof of Proposition 1.
i) t=3- 3xn=M(n). Substituting in the definition of M(n) and re-arranging the equation,
we can simplify the equation in the following steps:

1
3n = g(n + S(n) + 7).
8n=Sn)+n (Equation 7)
Using a C++ program, no solutions were found for Equation 7 for numbers up to 101°,
B) Consider n=t*M(n), when t=>2, teN.
Proposition 7. If t > 3 suchthatt € N, the equation n = t * M(n) will not have solutions.
Proof. Since ¢t >3, we know the following:

t*M(n)=t*§(n+5(n)+ﬁ)zn+5(n)+ﬁ.

(Note, n+S(n) +n >n.)

Hence, when t > 3, the equation n=tx=M(n), doesn’thave any solutions.
It remains to consider only 1 case:
t = 2, which means we consider the equation

n=2x*M(n).

By definition of M(n), it is equivalentto: n = g(n + S(n) + n).

n=2x+xSMn)+2xn (Equation 8)
Using a C++ program, we found numbers that satisfy Equation 8 for numbers up to 10°:
72 9054 120060 4920642 90000054 1200000060
180 12060 492642 9000054 120000060 4920000642
954 49842 900054 12000060 492000642 9000000054
1260 90054 1200060 49200642 900000054

Proposition 8. When d(n) > 10, the following numbers with types b; = 120...060, c; =

d—4
4920..0642, eq=90..054 are solutions of Equation 8.
d—6 d-3

In other words, by =2 *M(by), cqg =2 *M(cy), eq =2*M(ey).
68
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The proof is similar to the proof of Proposition 1.

Conjecture 4. When d(n) > 10, Equations 6 and 8 don’t have any other solutions, except the
solutions specified at propositions 6 and 8, respectively. Equation 7 doesn’t have solutions in the set N.

5.2. Integer ratios between numbers K(n) and M(n). Earlier, we investigated the equation
K(n) = M(n). Hence, in this section we investigate 2 specific cases:

t+xK(n) =M(n), whent > 2, t €N,
Kn) =t+*M(n), whent > 2, tE€N.

A) Let’s consider t x K(n) = M(n),when t > 2and t € N.
Proposition 9. Equation t *x K(n) = M(n) doesn’t have any solutions when t > 4,t € N.

Proof. Let’s simplify this equation:
t*K(n)=Mmn)

t*(n+5(n)) =%(n+$(n)+ﬁ)

Multiply by 3:
3txn+3t*xSn)=n+Sn) +n
Bt—1D*n+@Bt—1)*xS(n)=n
Because we are considering t >4, 3t—1=>11.
Hence Bt—-1D)*n+@Bt—1)*SM)=11xn+Sn)) > n
If number n has d digits, number 11 * (n + S(n)) will have at least d+1 digits.
Thus, when t > 4, the equation ¢ * K(n) = M(n) doesn’t have any solutions.
It remains to consider two other subcases: when t = 2 and t = 3.
i) t =2 - 2% K(n)= M(n). We can simplify the equation further:

2(n+S(n)) = %(n + S(n) + 1)

Sn=-5«xS(n)+ n (Equation 9)
ii) t =3 > 3% K(n) = M(n). We can also simplify this equation:
3(n+S()) =2 (n +S(n) + 7).
8n=-8xS(n)+ n (Equation 10)
Using a C++ program, no solutions were found for Equations 9 and 10 for numbers up to 10°.

Conjecture 5. Equations 9 and 10 don’t have any solutions in N, which means that n € N doesn’t
exist for the following 2 equations:

2+ K(n) = M(n), 3+K(n) =M(n).
B) Let’sconsider K(n) =t +M(n), when t =2, andteN.
Proposition 10. When t > 3, the equation K(n) = t * M(n) doesn’t have solutions in the set N.

Proof. We can simplify the following equation by substituting in the definitions of K(n) and M(n),
and performing algebraic manipulation:

Kn) =t+M(n)
n+Sn) =§(n+s(n) + 7).
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Since we are considering the case
t = 3,we can set up the following inequalities:
S+ SM) + M) =n+SM) +7>n+SM).
Hence, when t > 3, t * M(n) > K(n) and the equation
K(n) =t * M(n) doesn’t have solutions (t € N).
It remains to consider just 1 case.
i) t=2 - K(n)=2xM(n). We can simplify the equation:
n+5m) ==+ S{) + ).

n=-S(n)+2x*n (Equation 11)

Using a C++ program, we get the following solutions to Equation 11 for numbers up to 10°:

1 201 8004 200001 4999952 60000003 1079999350
2 402 8734 340071 5400072 74000073 1400000070
3 603 9474 400002 6000003 80000004 2000000001
4 804 14070 540072 6999943 94000074 3079999351
5 1470 20001 600003 7400073 140000070 3400000071
6 2001 34071 740073 8000004 200000001 4000000002
7 2731 40002 800004 8999944 340000071 5079999352
8 3471 54072 940074 9400074 400000002 5400000072
9 4002 60003 1400070 14000070 540000072 6000000003
21 4732 74073 2000001 20000001 600000003 7079999353
42 5472 80004 2999941 34000071 740000073 7400000073
63 6003 94074 3400071 40000002 800000004 8000000004
84 6733 140070 4000002 54000072 940000074 9079999354

7473 9400000074

Proposition 11. When d(n) > 10, the following types of numbers are solutions to Equation 11:

a; =140..070, by =20..01, c;=340..071, e;=40..02, [, =540..072,
d—4 d-2 d—4 d-2 d—4
g4=60..03, h;=740..073, 1,=80..04, qQq = 940..074
d-2 d—4 d-2 d—4

Which, equivalently, means that all of these numbers satisfy the equation
K(n) =2x*M(n).

The proof is similar to the proof of Proposition 1.

Note. The equation K(n) =2 * M(n) satisfies all 9 types of numbers described in proposition 11,
starting with d(n) > 4, (i.e. starting with four-digit numbers). However, there are also other four-digit,
seven-digit and ten-digit solutions to Equation 11:

2731 6733
4732 8734

2999941
4999942

6999943
8999944

1079999350
3079999351

5079999352
7079999353

We can’t observe a clear relationship between these 3 groups of numbers.

Recall the following fact: cycles with length 10 can only contain four-digit, seven-digit or ten-digit
numbers. According to all of our discovered facts, our investigation of function M(n) for four-digit,
seven-digit and ten-digit numbers take special place.

In the case of Equation 11, we can’t observe a general pattern of solutions for numbers up to 10°.
Hence, we cannot formulate a conjecture, but we can instead formulate a problem.

— 70 ——
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Problem 1. Itis possible to find all solutions to Equation 11 for all n € N, when d(n) > 10.
6. The distribution and properties of sets of m-generated numbers. Let N be the set of positive
integer numbers. Let us choose any neN and denote the sum of its digits by S(n). The number M(n) =

%(n + S(n) + n) is called a m-generated number and the inputted number n is its generator. Positive
integer that has no generator is called a m-self number. Let’s denote E as the set of all m-self numbers,

and G as the set of all m —generated numbers. Clearly,
N=GUE

In contrast to Kaprekar function’s set of generated numbers, m —generated numbers are much rare
than m —self numbers. The distribution of the set of m —generated numbers in the set of natural numbers
N brings strong interest to us.

Using a C++ program, we can find m— generated numbers for numbers up to
108, and compile the following table.

Table 2 - The distribution of set of m — generated numbers for numbers to 108

d(n) Interval Quantity of generated % percentage out
numbers of all numbers

1 [1,9] 9 100%

2 [10, 99] 29 32.22%
3 [100, 999] 188 20.89%
4 [1000, 9999] 594 6.60%

5 [10000, 99999] 3668 4.076%
6 [100000, 999999] 11352 1.261%
7 [1000000, 9999999] 69819 0.776%
8 [10 000 000, 99 999 9999] 215985 0.240%

Let’s calculate 7/215985/9 ~ 4.224. This means that, if we increase the order to 1, the quantity of
m —generated numbers in the next order d(n) will be increased, on average, by a factor of 4.224.
However, the percentage of m —generated numbers from all natural numbers decreases from 100%
among one-digit numbers to 0,24% among eight-digit numbers. The percentage of m —generated
numbers, on average, decreases by a factor of 2,37 when the order d(n) decreased by one, because

7/100/0,24 ~ 2,37.

The decreasing in the proportion of m —generated numbers out of all natural numbers while the order
of numbers is increasing suggests that the average number of m —generators for one m —generated
number is increasing. m — generated numbers with more m — generators appear when the order of
numbers is increasing.

Conjecture 6. For any keN, there exist m — generated numbers, and the quantity of m — generators
greater than or equal to k.

Let’s consider the distribution of m-generated numbers by intervals of hundreds, thousands, ten-
thousands, hundred-thousands, millions, and ten-millions.

Table 3 Table 4 Table 5
Intervals Quantity Intervals Quantity Intervals Quantity
[100, 199] 30 [1000, 1999] 57 [10000, 19999] 570
[200, 299] 28 [2000, 2999] 57 [20000, 29999] 570
[300, 399] 31 [3000, 3999] 72 [30000, 39999] 598
[400, 499] 32 [4000, 4999] 84 [40000, 49999] 625
[500, 599] 31 [5000, 5999] 85 [50000, 59999] 624
[600, 699] 20 [6000, 6999] 65 [60000, 69999] 350
[700, 799] 6 [7000, 7999] 60 [70000, 79999] 114
[800, 899] 6 [8000, 8999] 60 [80000, 89999] 114
[900, 999] 4 [9000, 9999] 54 [90000, 99999] 103
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Table 3 Table 4 Table 5
Intervals Quan-tity Intervals Quan-tity Intervals Quan-tity
[100000, 199999] 1083 [1000000, 1999999] 10830 [10000000, 19999999] 20577
[200000, 299999] 1083 [2000000, 2999999] 10830 [20000000, 29999999] 20577
[300000, 399999] 1364 [3000000, 3999999] 11366 [30000000, 39999999] 25980
[400000, 499999] 1646 [4000000, 4999999] 11906 [40000000, 49999999] 31383
[500000, 599999] 1646 [5000000, 5999999] 11900 [50000000, 59999999] 31379
[600000, 699999] 1206 [6000000, 6999999] 6671 [60000000, 69999999] 22915
[700000, 799999] 1140 [7000000, 7999999] 2166 [70000000, 79999999] 21660
[800000, 899999] 1140 [8000000, 8999999] 2165 [80000000, 89999999] 21659
[900000, 999999] 1044 [0000000, 9999999] 1985 [90000000, 99999999] 19855

From the investigation of the distribution, we can observe that
where 1 < d(n) < 8, the quantity of m — generated numbers increases.

7. “Neighboring” numbers. If we consider a variety of m —generated numbers, we can observe 2 or
more consecutive numbers belonging to the defined set G. So, if numbers a; +i € G, such that
i=01,..,k—1, we will call them ({a,a; + 1, ...,a; + k — 1}) “neighboring” with length k, where
k=2

Using a C++ program, we find “neighboring” numbers up to 10° and study them. We completed a
table showing the distribution of “neighboring” numbers up to 10°:

by the order d(n)

Table 9 - The table of “neighboring” numbers’ distribution up to 10°

d(n) Intervals The length of “neighboring” numbers
2 3 4 5 6 7 8 9
1 [1,9] 0 0 0 0 0 0 0 1
2 [10,99] 7 0 0 0 0 0 0 0
3 [100,999] 87 2 0 0 0 0 0 0
4 [1000,9999] 127 17 2 0 0 0 0 0
5 [10000,99999] 26 5 0 0 0 0 0 0
6 [100000,999999] 28 5 0 0 0 0 0 0
7 [1000000,9999999] 77 0 0 0 0 0 0 0
8 [10000000,99999999] 21918 27 0 0 0 0 0 0
9 [100000000,999999999] 138510 0 0 0 0 0 0 0
On this list (considering lengths 2-9), there exist “neighboring” numbers only with
length k = {2,3,4,9}. Among the “neighboring” numbers with length 9, there is just one:
{1,2,3,4,5,6,7,89}. Among “neighboring” numbers with length 4, there are a total of 2:

{3671,3672,3673,3674} and {4340,4341,4342,4343}. According to the table, “neighboring” numbers
of length 2 are more frequent than such numbers of length 3.

Let’s consider the following table of the greatest and the smallest “neighboring” numbers in terms of
each order d(n) of m —generated numbers.

Table 10 - The table of smallest and largest “neighboring” numbers up to 10°

d(n) The smallest “neighboring” numbers The greatest “neighboring” numbers
2 {40,41} {96,97}
3 {102,103} {963,964}
4 {1000,1001,1002} {6566,6567,6568}
5 {10002,10003} {65535,65536}
6 {358903, 358904} {655204,655205}
7 {35852237, 3585238} {6551873,6551874}
8 {35521871,35521872} {99966311, 99966312}
9 {100033705, 100033706} {429966350, 429966351}

— 72 ——
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According to all the gathered facts about “neighboring” numbers, we can propose the following
conjectures.

Conjecture 7. The “neighboring” numbers with length k > 4 don’t exist among the set of
m —generated numbers with order d(n) > 9.

Conjecture 8. There is an infinite amount of “neighboring” numbers with length k = 2 among the set
of m —generated numbers.

Conjecture 9. There is an infinite amount of “neighboring” numbers with length k = 3 among the
set of m —generated numbers.

Conclusion. Following Kaprekar, three years ago we came up with a simple procedure of generating
positive integers

n - M(n) =§(n+5(n)+ﬁ).

Although the case n < K(n) occurs for all positive integers n, in the M-Function, it is possible to
have 3 different cases: n < M(n), n = M(n) and n > M(n). Through investigation, new facts and
notions were discovered. Based on the results of investigation, 9 conjectures and 1 problem were
formulated.

C. MakpIoB
Omune Jkcetep Akanemusicel, PEA # 1650, Dkcerep, NH 03833, AKII

M-®YHKIIUA CAHIOAPBI: HUKJIJIEP ) KOHE BACKA 3EPTTEYJIEP

Annoranus. Uaausneik matematuk 1.P. Kampekap 31 amkan* Kanpexap Korncranracel” - 6174 cansiMeH aca
TaHbIMAJL.

Kamnpexapasiy Tarel Oip amkaH >KaHAJIBIFBl — ©31HIIK TYBIHIAFaH CaHAAp KIAChl OCMTiMi aMEepPHKAIBIK FBUTBIM
HacuxarTaymsicel Maptun [Napauepnin «YakpiT OoifprHma casxat» [1] arter xiTaOeiHma Gasnmanrad. Kes-kenren
HaTypaJd N CaHbIH ajaMbl3 JKOHE ON caHfa UUPIapbiHBIH KOCHIHIBICEL S(n) —mi Kocambr3. IllbikkaH can
K(n) = n+ S(n) TyblHAaraH caH, al alFallKpl Call N — OHBIH TCHEPATOPHI Jen aTanansl. Mbicaibl, erep 53 caHbIH
ayncak, oHIa TybIHAaraH caH 53 + 3 + 5 = 61 cansl Oomazpl.

TyblHaraH caHHBIH TeHEPaTOPJIapBIHBIH CaHbl Oip/ieH apThIK 00sybl MyMKiH. Exi reHepaTops! 0ap eH Kimn caH
101, an onbIH reHeparopiapsbl 91 u 100 cangapbl. O3iHIIK TyBIHIAFaH CaHIAp - TeHEPATOPIaphl )KOK caHnmap. «The
American Mathematical Monthly» [2] xypHanbIHIa *KapUsIIaHFaH MaKaiaga e3iHIIK TybIHIaFaH CaHIapIbIH MIEKCi3
KOl eKEHMIr >KoHe O3IHMIK TYybIHJaraH caHIap TyBIHIaraH caHIapra KaparaHIa eTe CHpPEK Ke3IeCeTiHIri
JOJIEIICHT eH.

Kanpekap amkaH ochl )KaHAIBIKTap KONTETeH MaTeMaTHKTEpAi KBI3BIKTBIPABL. OpTypii enpepae «Kampekap
KoHcTaHTachIHBIHY , ©31HAIK TYBIHIAFaH JKOHE TYBIHIAFaH CaHAAphl KUBIHIAPBIHBIH YKaHa KaCHETTEPiH KaH-)KAKThI
3epTTEereH KONTEereH Makajajap, MaTeMaTHKAIIBIK FhUIBIMH jK00aiap jkoHe MPOrpaMMAalIbIK OHIMAEP KaPbIK KOP/Ii.

Men Kanpexkapra cyiene OTBIPBII Harypai caHJap/bl ay Il KaHa oniiciH
TanteiM: N — M(n) = ;(n + S(n) + 1), myHna 71 - con undprapmen, 6ipak kepi GarbiTTa *aspuran caH. M (n)
CaHBI opKamran OyTiH caH Oomamsl, ce6e6i n,S(n), N caHmapbiHbIH 3- Ke GoNreHmeri KaaabIKTaphl opKallaH TeH
6onansl. Erep Kanpekap xarnaiibinna n < K(n) TeHcisairi ke3 —KejreH HaTypajl 1 caHAapbiHIa OPbIHAAICA, MEHIH
KypraH QyHKIMAMIA dpTYPIIi KaTbiHacTap 60Jiaibl, sFHM OapiibIK 3 jkaraail 1a opbiH anagsl : n < M(n), n = M(n) u
n> M(n).

Meniy TankKaH jkaHa HaTypan caH any QyHKnuscel n — M(n) opi KapamaiiblM, TaOUFH JKOHE OJI
Kamnpexap n — K(n) QyHKUMSCHIHBIH aHAIOTHI OOJIBIN TaObLIAIbL.

MaxkamansiH 1-mmi GeniMiHOE M-IWKITAPBIHBIH Tapalybl JKOHE OJIapIbelH Kacuerrepi 3eprreneni. ( Erep
M'(n) = n Tenziri opsIHIaNaTHIHAAN eH Kimi HaTypan cal [ Goica, onna n - M(n) - M?(n) —»...» M""t(n) -
M!(n) - n caHjapsl M-mUKIL Kypaiasl. An K(n) skarmaiiblHma 1MKigap TyblHmamaiasl, cedebi. n < K(n) <
K?2(n) ....). Consimen xatap, K(n) = M(n) QyHKUMANApBIHBIH TEHAIr cyparbl sxkoHe 1, K(n) u M(n) cannapbiHbIH
KaH1ait 1a 6ip peTneH apudMeTHKaIbIK TPOrpeccHst KYpauThIH CYpaKTapbl 3epTTEIreH.

Makanansiy 2-m1i Gemiminge n, K(n) u M(n) caHmapbIHBIH apachbIHIarbl €CETiK KaThIHACTAp KapacTHIPBUIFaH.
Sruun, Kaumai Hatypan t canmapeinga, t = 2, K(n) = tM(n), tK(n) = M(n),n =t M(n),n * t = M(n) termixkrepi
OpPBIHIAIATHIHABIFEL 3epTTenreH. ( AlTa Keteifik, n skoHe K (n) caHIapblHbIH apackiHa eCellik KaThlHACTap OO0Jybl
MyMmKiH emec ). COHBIMEH KaTap M —TybIHIAaraH CaHJIap >KHUBIHBIH Tapalybl JKOHE KacHeTTepl 3epTTEeNreH.
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(m - TtyblH#araH caHmap m — ©3iHJIK TyblHIAFaH caHIapra KaparaHIa eTe cHupek keszgecedi. COHIBIKTAH
M — TyBIHAAFaH CaHIApP >KUBIHBIH 3epTTEY M —O3iH/IK TybIHJaraH caHJap )KUbIHbIHA KaparaHa MaHbI3abIpak). Ocbl
Oemimze “Kepii”, SFHH KaTapiac TYpFaH m —TybIHIaFaH CaHap )KUBIHEI 3ePTTEITeH.

3eprrey OaprichiHna 1 Macene kaHe 9 runoTe3anap TYKbIpbIMIaJFaH.

Tyiiin ce3nep: M-dynxkuus, I.P.Kanpekap, e3iH1ik TybIHIaFaH caHgap.

C. MakpIiioB
Axanemust @uuunca Okcetepa, PEA # 1650, Dxcerep, NH 03833, CILIA
YUCJA M-OYHKIUU: HUKJIBI U APYTUE UCCIIEJOBAHUSA

AnHorauus. Manwmiickuit matematuk J[.P. Kampekap ocobenHo m3BecTeH cBOMM OTKpheITHEM “‘KoHCTaHTy
Kampexapa”- unciom 6174.

Jpyroe Bolpatomuesics oTkpbiTre Kanpekapa, onucanHas H3BECTHBIM aMEPUKAaHCKUM IOIYJIIPU3aTOPOM HayKH
Maprunom ['apaaepom B cBoeif kuure “IlyTtemectBue Bo BpeMeHH[1], 3TO KiIacc CaMOMOPOXKICHHBIX YHCEIL.
BriGepeM 1r060e HaTypaibHOE YKCIo N U IpUOaBhM K HeMy cymmy ero mudp S(n). [onydensoe ancno K (n) = n + S(n)
Ha3BIBACTCSI NOPONCOEHHBIM, @ WCXONHOE YHCIO N — ero ceHepamopom. Hampumep, ecnu BeIOepeM ducio 53,
HOPOXKICHHOe MM 4ucio paBHO 53 + 3 + 5 = 61. IlopokaeHHOE YMCIO MOXKET UMETh Ooliee OJHOTO IeHeparopa.
Hanmenpuiee uucno c¢ aBymsa reHeparopamu paBHo 101, u ero reneparopamu siBistorcss uumcaa 91 um 100.
CaMOIMOpOXKACHHOE YHCIO — 3TO YHCIO, Y KOTOPOro HeT reHeparopa. B crathe xypHama «The American
Mathematical Monthly»[2] nokaspiBasock, 9T0 CylecTByeT GECKOHEYHO MHOTO CaMOTIOPOKIECHHBIX YHCEN, HO
BCTPEYAIOTCSI OHH TOPA3A0 PeXke, 9eM MOPOXKICHHBIC Yicia. OTH OTKpeITHs Kampekapa 3amHTepecoBalM MHOTHX
MaTEeMaTUKOB M B Pa3HbIX CTPaHAX MHPA MOSBHINCH MHOTO HaYYHBIX CTAaThel, HAYYHBIX MPOCKTOB M0 MATEMAaTHKE,
MPOTPAaMMHBIX TPOAYKTOB, B KOTOPBIX HCCIICOBAIMCH pas3IudHble HOBBIe cBoicTBa “KoncranTthl Kampekapa” u
MHOYKECTB CaMOTIOPOIKICHHBIX YHCEJ M MOPOXKACHHBIX YUCEI.

Crienyst Kanpekapy, st Halles HOBBIHM clIoco0 TOJydYeH sl HATYpalbHbBIX uuced: n — M(n) = é(n + S(n) +n),

re i1 - 9KcIio, 3aMCaHHOe TEMH Ke I pamMu, HO B o6paTtHOM mopsiake. Yueino M (n) Gymer Beeraa mesiM, Tak Kak
gucna n, S(n), 1 maroT oJMHAKOBBIE OCTATKH TpH neieHun Ha 3. Eciu B cirydae Kanpekapa uHepasenctso n < K(n)
BBITIOJTHSIETCS TP BCEX HATYPaJbHOTO M, TO B MOEM Cilydae IOJIOKCHHE pa3HOoOOpasHee, T.e. BO3MOXHBI BCE
Jcenyuas:n < M(n),n = M(n) un > M(n).

Most (yHKIMS TOJTy4eHUs] HOBBIX HATYypaJIbHBIX 4ucesll n — M(n) mpocras, ecTeCTBEHHass U OHa SBISETCS
ananorom ¢yuxuun Kanpekapa K(n). B 1-if yacty JaHHOW CTaThbM MCCIEIOBAHbI PACIpEAEIeHHE M-IIUKIOB U HX
coiictBa. (Ecim | — HamMeHblee HaTypanbHOe Takoe, uro M'(n) =n, 1o umcnma n —» M(n) » M?(n) —>...—
M'"1(n) » M'(n) > n obpasyror m-muxi1. B ciyuae ¢ynkumm K(n) IUKIBI HEBO3MOXKHEL, T.K. n < K(n) <
K?(n) ...). Taxke u3yueHsl Bompoc paBeHcTBa umcen K(n) = M(n) u Bompoc o6pa3oBaHusi apu(METHUECKOI
MPOrPECCHU B HEKOTOPOM TIopsike unciamu n, K (n) u M(n).

Bo 2-it yacTu craThu M3ydyeHbl KpaTHBIC OTHOLICHHS Mexkay uuciamu n, K(n) u M(n). T.e. ucciieqoBaHbl
BOIIPOCHL: TIPH KaKuX t HaTypalbHOM, t = 2, BO3MOXHBI paBeHcTBa K(n) = tM(n), tK(n) = M(n),n =t M(n),n *
t = M(n). (OT™MeTHM, YTO KpaTHbIE OTHOIIECHHS MEKIy dnciaamMu N U K(n) HeBo3MOXHBI). TakKe HCCIIETOBAHBI
pacrpe/eseHre u CBOWCTBAa MHOKECTBA M — TIOPOXKICHHBIX Yrces (M —MOPOKIACHHBIEX YHCEN BCTPEYAIOTCS TOPA3Io0
PEeKEe, UeM m— CaMOHOpO)KI[eHHbIe, IMO3TOMY HM3YYCHHUE MHOXKCCTBaA m — MOPOXKACHHBIX HAMHOI'O0 BaXXHEC, YCM
H3ydeHHe Kiacca M — CaMONOPOXKICHHBIX dYHcen). B 3ToH 9acTu HCclenoBaHO MHOXECTBO ‘‘COCETHHX”’, T.€.
TIOCIIEIOBATEIIBHBIX M — TIOPOKICHHBIX THUCE.

B mporiecce nccnenoBanus chopMyupoBansl 1 mpobiaema u 9 rumores.
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