['Mnote3a KonnaTtua.
(AOKa3aTenbCTBO rMNoTe3bl)

Collatz conjecture.
(hypothesis proof)



BBEOEHWE / INTRODUCTION

Bepém ntoboe HaTyparnbHoe YNCIo «n». Ecnu oHO YETHOE, TO AennMm
ero Ha «2», a eclfin He4eTHoe, TO YMHOXXaeM Ha «3» U

npubaBnsaem «1» (nony4vyaem «3n + 1»). Hag nony4YeHHbIM YNCIIOM
BbIMOSTHAEM Te Xe camMble AeUCTBUA, U Tak Jarnee.

[Mnotes3a Konnartua 3akrno4aeTcs B TOM, YTO Kakoe Obl Ha4YanbHoEe
YNCJT10 «n» Mbl HU B34J1N, paHO UJ11 NO3A4HO Mbl NOJTy4YM €dUHULLY.

We take any natural number "n". If it is even, then we divide it by "2", and
if it is odd, then we multiply by "3" and add "1" (we get "3n + 1"). We
perform the same operations on the resulting number, and so on.

The Collatz conjecture is that no matter what initial number "n" we take,
sooner or later we will get "1".



OJOKASATEJIbCTBO / PROOF

* [lepen neneHnem Ha «2» YNCII0 UMM N3HaYaribHO YETHOE UMK
CTaHOBUTCS YETHLIM B CreacTBUM NpudaeBreHns K Hemy «1». [locne
OeneHust Ha «2» Mbl ONATb MNoslydYaem Unm YETHOE UIN HEYETHOE
4YnCro.

Bbloennm 4eTHble Yncra, KOTopble Nocrne AeneHnsa Ha «2» OarkT
HeYeTHble. [laHHble Yyncna (2, 6, 10, 14, 18...) MOXXHO Ha3BaTb
«ABONHbIE HEYETHbIE Ynucna».

* Before dividing by "2", the number is either initially even or becomes even
as a result of adding "1" to it. After dividing by "2", we again get either an
even or an odd number.

Let's select even numbers, which, after dividing by "2", give odd ones.
These numbers (2, 6, 10, 14, 18...) can be called "double odd numbers".



UeTHble Yncna npm nSMEHEHUU OeCATKa OatoT Npu AeneHnn Ha «2»
rnonepemMeHHO YETHbLIN N HEYETHbLIN pesynbTar.

Hanpumep:
ana «6» (6/2=3, 16/2=8, 26/2=13, 36/2=18, 46/2=23...)
ona «8» (8/2=4, 18/2=9, 28/2=14, 38/2=19, 48/2=24...)

Uncna, KoTopble Npu AeNEHNN Ha «2» OatoT LEnbI HEYETHbIN
pe3ynbTaT (4BOVHbLIE HEYETHLIE Ynca) COCTaBNAT 50% OT YETHbIX
ymcernl.

Even numbers when changing ten give, when divided by "2", alternately
even and odd result.

For instance:
for "6" (6/2=3, 16/2=8, 26/2=13, 36/2=18, 46/2=23...)
for "8" (8/2=4, 18/2=9, 28/2=14, 38/2=19, 48/2=24...)

Numbers that, when divided by "2", give a whole odd result (double odd
numbers) are 50% of even numbers.



* Bo3bmeMm noboe Yncro «n». [laHHoe Yncno aBnsgeTcd YETHbIM NN
HEYETHbLIM, YTO NPUBOAUT K «n/2» UNKN K «(n3+1)/2» COOTBETCTBEHHO.
Tak Kak nepeq AeneHnem Ha «2» Mbl UMEEM TOSTbKO YETHOE YNCIIO, a
NBOWHbIE HEYETHbIE YMCNAa COCTaBNAT 50% OT YETHbLIX YMUCES, TO
MO>XXEM MONy4YnTb Nocrie AefleHNA Ha «2» HEYETHOE (UIN YETHOE)
4YMCIO C BEPOSATHOCTLIO 1/2.

B «Teopunn BEPOATHOCTU» MPU BbIYNUCIIEHUSIX CTPEMSLLIMXCSA K
6ECKOHEYHOCTU COOTHOLLEHWE BbiNageHnsi codbIiTum dyaet
CTPEMUTBLCSA K BEPOATHOCTU BbINaAEHUS 3TUX CODOLITUN.

e Let's take any number "n". The given number is even or odd, resulting in
"n/2" or "(n3+1)/2" respectively. Since before dividing by "2" we have only
an even number, and double odd numbers make up 50% of even numbers,
we can get an odd (or even) number after dividing by "2" with a
probability of 1/2.

In the "theory of probability" when calculating tending to infinity, the ratio
of occurrence of events will tend to the probability of occurrence of these
events.



OTctoga MOXXHO caenaTtb BbIBOA, YTO KONUYECTBO onepaumn
«(n3+1)/2» BygeT cOOTBETCTBOBATb KONIMYECTBY onepaumn «n/2» npu
OOCTaTOYHO OOSITOM rnepuoae pacdeTa ( gaxe ecnum dyayT HECKOSTbKO
pa3 noapsia Npu AeneHnm Ha «2» NornyyYaTbCd HEYETHbIE Yncna, To
9TO B KOHEYHOM UTOre KOMMEeHCUpYyeTCs NoNMyYeHNeEM HECKOSTbKO pas
noapsan YETHLIX).

npe,El,CTaBI/IM pAa BblHUCTTIEHNA KaK:

«(n3+1)/2», panee «n./2», panee «(n,3+1)/2», ganee «ns/2», panee
«(ns3+1)/2», panee «ns/2»...

From this we can conclude that the number of operations “(n3 + 1)/2” will
correspond to the number of operations “n/2” with a sufficiently long
calculation period (even if odd numbers are obtained several times in a
row when dividing by “2”, then this is eventually compensated by getting
even numbers several times in a row).

Let's represent the calculation series as:

"(n3+1)/2", further "n4/2", further "(n,3+1)/2", further "n3/2", further
"(ns3+1)/2", further "ns/ 2"...



Ecnn 3ameHnm «(n3+1)» Ha «A» 1 3aMeHUM «n/2» Ha «B», TO nony4ynm:
A BB ABBADBBAB,B,A B,B,A, B, B...

Pasgenum Ha UMKnbl:

AB,B, |A BB, |AB,B,|AB,B,| A B,B, |AB,B...

B uukne «A,B, B» cobbiTne «(n3+1)» cny4yaeTcsa B ABa pasa pexe
cobbITUs «n/2». MNony4nm:

n=((n3+1)/2)/2

Tak Kak «n*3» ByaeT MeHbLUe YeM «n*4», TO B hopmyne

«n=((n3+1)/2)/2» yncno «n.» ByaeT Bcerga MeHbLUE «n», ECIIN «n»
HEYETHOE N HE PaBHO «1».

If we replace "(n3+1)" with "A" and replace "n/2" with "B", we get:

A B B A BB ABB A BB AB,B A B, B..

Let's break it down into cycles:

A B,B, |A BB, |A BB, |ABB|AB,B/|AB,B..

In the cycle "A, B, B" the event "(n3 + 1)" occurs twice as rarely as the event
"n/2". We get:

n=((n3+1)/2)/2

Since "n*3" will be less than "n*4", then in the formula "n=((n3+1)/2)/2" the
number "n;" will always be less than "n" if "n" is odd and not equal to "1".



BbIBO[L / CONCLUSION

[Tpn yBENUYEHNM YMCTIA «n» KOSIMYECTBO onepaunn c Yucnamm byoet
CTPEMUTBLCA K DECKOHEYHOCTN, a AeneHne NPOMEXYTOUHbIX
pe3ynbTaToB BbI4MCIEHUS Ha «2» ByaeT CTPEMUTLCS NPEBbLICUTL
YMHOXeHWe OaHHbIX pe3ynsTaToB Ha «3» B ABa pasa. /3 aTtoro
cnegyer, uto B dopmyne «ni=((n3+1)/2)/2» «n.» ByaeT Bceraa
MEHbLLE «n», ECIIN «n» HEYETHOE N HE PaBHO «1», a 3Ha4YUT nroboe
NONOXNTENBLHOE YNCIO B paMKax runotesbl Konnarua npu
OOCTaTOYHO AOSTUX BbIYUCNEHUAX NPUBEAET K 3HAYEHUIO «1y.

As the number "n" increases, the number of operations with numbers will
tend to infinity, and the division of the intermediate results of the
calculation by "2" will tend to exceed the multiplication of these results by
"3" twice. It follows from this that in the formula "n:=((n3+1)/2)/2" "n,"
will always be less than "n" if "n" is odd and not equal to "1", which means
any positive number in within the framework of the Collatz conjecture,
with sufficiently long calculations, will lead to the value "1".



«JIOBYLUKA» / "TRAP"

« [1nsa 4ncna «1» CywecTBYET «foByLKa» (4, 2, 1). 3To obbscHAeTCH
TEM, 4YTO B oopmMyrie «(n3+1)/2», Npu «n» paBHOM «1» K «n3»
NpubaBnsieTCs YACIIO PpaBHOE «n», YTO MO CYTU NPUBOAUT K
YMHOXEHUIO «n» HA YETbIpE.

[laHHY0 «TOBYLLKY» MOXHO CO34aTb Ans noboro HeYETHOro Yncna B
pamkax runotesbl Konnarua, ecnu npeacrasmtb hopmMyny B BUAE:

(n3+n)/2 OnNg HEYETHbIX, n/2 0N YETHbIX.
Hanpumep npu «n=7»: (7*3+7)/2=14, 14/2=7

 For the number "1" there is a "trap" (4, 2, 1). This is explained by the fact
that in the formula "(n3 + 1) / 2", with "n" equal to "1", a number equal to
"n" is added to "n3", which essentially leads to multiplying "n" by four.

This "trap" can be created for any odd number in the framework of the
Collatz conjecture, if we represent the formula in the form:

(n3+n)/2 for odd, n/2 for even.
For example, with "n=7": (7*3+7)/2=14, 14/2=7



bnaroaapro 3a BHUMaHue!

Thank you for attention!



