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Annotation
The article deals with the question of the permissibility of using infinite
numbers in the formation of counterexamples for Fermat's Great Theorem.
Counter examples are given for Fermat's Great Theorem using infinite numbers
obtained without performing arithmetic operations on these numbers.

In 2005, in the article: "Fermat's Great Theorem is not true, there are solutions to it
among infinite integers. It is not theoretically possible to prove it " [1]
(http://stob2.narod.ru/14s.htmlt has been argued that Fermat's Great Theorem cannot be proved
not only by elementary methods, but by any methods at all, because the theorem itself is not true.
The fallacy of Fermat's Great Theorem followed from the fact that an infinitely large number of
solutions to the theorem were found among infinitely large or infinite integers, the values of
which can be found according to certain rules. At the same time, examples of such solutions
were given, which are actually concrete counter examples for Fermat's Great Theorem, that is,
solutions of the equation x"n+y"n=z"nfor n greater than two:

T n=5 x=310 y=410 z=\3°+4510 =J126710

T n=8 x=110 y=510 z=415+5310 =8/39062610
This statement was further discussed in detail in the book [2]
(http://stob2.narod.ru/kferma/lk.htm).

It was also shown that if the equation x " n+y”“n=z"nfor n greater than two has solutions
in integers, then it will have solutions in fractions and vice versa, if there are solutions in
fractions, then there will be solutions in integers. In addition, it was proved that the equation
under consideration has a solution only in infinite numbers, and it cannot have solutions in finite
numbers.

From this it followed that instead of Fermat's Great Theorem, we can prove another
theorem similar to it with the following formulation: it is impossible to find positive finite
numbers x, y, and zthat satisfy the equation x"n + y"n = zn if n is any natural number greater
than 2. In this formulation of the theorem, it does not matter whether the solutions are integers or
not, it is important that they are in finite numbers. If solutions for finite numbers are not found,
then in the special case, solutions in finite integers will also not exist.

The proposed solutions to Fermat's Great Theorem relate it to a long-standing dispute
about the existence of infinite mathematical objects, sets, or actual infinity. And, it would seem,
the proposed new formulation allows us to abandon the need to assume the existence of actual
infinity. However, there are problems. It is obvious that the theorem in the proposed new
formulation is not Fermat's Great Theorem. This is a different theorem. It is also obvious that
there will be solutions in infinite decimals, the existence of which is generally recognized. This
means that there will also be solutions in infinite integers. Moreover, if solutions in the form of
infinite decimals can be represented as infinite series and limits can be found for these series in
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the form of correct finite numbers, then Fermat's Great Theorem will have solutions in finite
integers. A final and unambiguous decision on the existence of actual infinity has not been made.
Thus, mathematicians generally recognize the existence of actual infinity [3].

Despite this, the claim that Fermat's Great Theorem is not true is refuted by the fact that it
was proved in 1994 by Andrew Wiles and his proof was found to be correct. Obviously, after
presenting a counterexample, it is pointless to refer to the existence of any evidence. In this case,
it makes sense to do this only if you deny the existence of infinite numbers, of course, if there are
appropriate justifications for this. Since if there are no infinite integers, then correspondingly
there are no counter examples. However, there are a number of problems in justifying the denial
of the existence of infinite numbers. Professional mathematicians prefer not to consider this
question at all in connection with Fermat's Great Theorem. Therefore, the question of the use of
infinite numbers in the formation of counterexamples for Fermat's Great Theorem needs to be
considered in detail.

There are two approaches to representing infinite numbers. In fact, an infinite number is
not a number, but is represented as an infinitely large numerical function or sequence that tends
to infinity of a certain sign [4]. Second, in nonstandard analysis, infinitesimals and infinitesimals
are defined not as sequences or variables, but as a special kind of number [5]. Therefore, there is
no reason to say that Fermat's Great Theorem was formulated by default with only finite integers
in mind. After all, in the framework of non-standard analysis, they can also be infinite, which
means that, despite the fact that some mathematicians do not recognize the existence of infinite
integers, the statement of the theorem should explicitly state that only finite integers are meant.
But since this was not done, it should at least be assumed that the form of integers in the
formulation of Fermat's Great Theorem was not defined.

In addition, it is known that the equation x*n + y"™n = zn, when n is greater than two, has
infinitely many solutions in infinite decimals. Moreover, in the composition of three numbers
that are solutions to this equation, at least one number will necessarily be irrational. The
existence of such numbers is generally accepted. At the same time, it is almost impossible to
write an irrational number without using the concept of an infinite integer. Let's take this
problem as an example of the number pi, which is equal to the ratio of the circumference of a
circle to its diameter and which is known to exist.

The number pi is an infinite decimal fraction 3.1415926535... in ordinary fraction format
s 31415926535.../10000000000.... Both the numerator and denominator of this fraction contain
infinite integers. But if we assume that infinite integers do not exist, then this fraction will also
not exist, since fractions that do not have a numerator and denominator do not exist. This means
that the number pi does not exist. Thus, we came to a contradiction, because it is known that the
number pi exists.

To overcome this problem, pi is usually represented as an infinite series:
3/1+1/10+4/100+1/1000+5/10000+9/100000+2/1000000+6/10000000+5/100000000+. ...

This series converges, but since irrational numbers are infinite decimal non-periodic
fractions, it does not converge to any finite rational number.

Therefore, then calculate the partial sum of this series, using the number of terms that
provide an approximation to the number pi necessary to perform calculations with an error
acceptable for specific practical needs. For example, it is common to use an approximation in the
form of a fraction 314/100, in which both the numerator and denominator are finite integers,
which allows, as it were, to avoid the occurrence of the above contradiction. However, the
approximate number obtained in this way is not equal to pi, and therefore is not a pi number.

In addition, in cases where calculations with errors are unacceptable, and this is just
necessary when proving theorems, in the case under consideration, when calculating counter
examples for Fermat's Great Theorem, it is necessary to calculate not the partial, but the full sum
of such an infinite number series. That is, we will have to return to the infinite decimal fraction
3.1415926535... with its contradictions arising from the fact that infinite integers are written in
both the numerator and denominator of this fraction.



It should also be taken into account that any irrational number, including the number pi,
can not necessarily be represented in the form of a decimal fraction. It can always be represented
in the form of a different ordinary fraction. And in this case, it will not be possible to represent
an irrational number without converting it back to a decimal fraction in the form of an infinite
number series at all.

For example, the number pi, which is exactly 3.1415926535... can be written as a non-
decimal infinite fraction 10000000000.../3183098861.... However, the exact representation of pi
in the form of such a fraction necessarily contains infinite integers in the numerator and
denominator, which leads to the contradiction described above. Of course, if we use only
partially these infinite integers in the numerator and denominator, we can get an infinite number
of rational approximations of pi:

1074/3183 = 3.141690229... (contains the first 4 exact digits)

1077/3183098 = 3.1415935041899432565... (contains the first 6 exact digits)
10711/31830988618 = 3.1415926536272056669553... (contains the first 10 exact digits)

10751/318309886183790671537767526745028724068919291480912=3.141592653589793238
4626433832795028841971693993751146788988497... (contains the first 50 exact digits)

107101/31830988618379067153776752674502872406891929148091289749533468811779359
526845307018022760553250617191=3.141592653589793238462643383279502884197169399
37510582097494459230781640628620899862803482534211706800332515310865640834105
64915546672395232... (contains the first 99 exact digits)

All these approximations by rational numbers are not pi at all. That is why they are called
approximations. And in cases where it is necessary to use the exact value of the number pi, they
cannot be applied correctly. That is, you will not be able to avoid using the fraction
10000000000.../3183098861..., which contains infinite integers in the numerator and
denominator, and you will also not be able to represent it as an infinite number series.

For these reasons, if you accept the existence of irrational numbers, then explicitly or
implicitly, by default, or otherwise, you will have to accept the existence of infinite integers.
After all, as we have shown, it is practically impossible to write down the exact value of any
irrational number without using infinite integers. But declaring irrational numbers to be non-
existent is also not possible, since there are infinitely many of them and they are very important,
and it is not always possible to replace them with approximations.

Another problem with the solutions of the equation x"n+y"n=z"nfor n greater than two in
infinite integers is that infinite integers differ in their properties from finite integers. In particular,
not all arithmetic operations can be performed with them, which means that it is supposedly
impossible to correctly write solutions in infinite integers. That is, the counter examples given at
the beginning of this article, which contain notation of arithmetic operations in their entries, for
this reason allegedly cannot be considered correct.

However, the counter examples given at the beginning of this article were simply written
down in a convenient form. To obtain and write solutions to the equation x"n+y"n=z"nfor n
greater than two, there is no need to perform any additional arithmetic operations with infinite
numbers. Let us consider this statement using a concrete example of obtaining solutions to an
equation of the form x " n+y”“n=z"nfor n greater than two in infinite integers.

First, we find an example of solving the equation x"4+y"4=z"4 in irrational numbers.

To do this, assume that x = y=2"0,25=1,189207115002721066717499970560.... Then z
=((20,25)"4+(2"0,25)"4)"0,25=4"0,25=1,4142135623730950488016887242009....

Thus, we obtain solutions of the equation x4+)"4=z"4 in irrational numbers:

x =1,189207115002721066717499970560...



y=1,189207115002721066717499970560...

z=1,414213562373095048801688724209...

The same solutions are written in the format of ordinary fractions in the following form:

x =1189207115002721066717499970560.../100000000000000000000000000000...

y=1189207115002721066717499970560.../100000000000000000000000000000. ..

z=1414213562373095048801688724209.../100000000000000000000000000000. ..

The numbers in the numerators of these fractions will also be solutions of the equation
x™+y™4=z"4. That is, the solutions of the equation x"4+y"4=z"4 in integers can be written as
follows:

x =1189207115002721066717499970560...

y=1189207115002721066717499970560...

z=14142135623730950488016887242009...

And to get these solutions, in integers, it was not necessary to perform any arithmetic
operations with infinite integers. And in general, solutions in the form of specific numbers x, y, z
exist independently of the formulas for calculating them, that is, theoretically they can be written
as infinite sequences of digits. Moreover, without first calculating these digits or by editing the
records of irrational numbers, removing the decimal comma or dot that serves as a separator
between the integer and fractional parts of the irrational number from the number record.

If we substitute only parts of numbers into the equation x"4+y"4=z"4, then we can
observe that with an increase in the number of digits in the parts of the numbers x, y, z, the ratio
(x"4+y"4)/z"4 tends to unity. Valid for:
with 2 digits 14°4/(11"4+1174)=1.3119322450652277849873642510757461921...
for 3 digits, 1.0193384955065711090063257172910834297...
for 4 digits, 1.0000926227922255964964970607398738340...
for 5 digits, 1.0000144284792435559435183162531351228...
for 6 digits, 1.0000138561633377724117572706627055184...
with 7 digits, 1.0000012038108348451984583544620968879...
for 8 digits, 1.0000001259548279385847307506471886391...
with 9 digits, 1.0000000101149545213547617657032782937...
with 10 digits, 1.0000000010461196158319248158890825100...
with 11 digits, 1.0000000001975914777465488284066677270...
with 12 digits, 1.0000000000003984210105390606641009919...
with 27 digits, 1.0000000000000000000000000100216154803...
with 31 digits, 1.0000000000000000000000000000003736825...

This means that the found infinite numbers x, y, z are indeed solutions of the equation
XMy =z"4.

For these reasons, Fermat's Great Theorem cannot be proved. After all, any correct proof
will imply the existence of solutions in infinite integers. And in addition to this, in fact, the
Pythagorean theorem should also follow. And when declaring infinite integers as nonexistent.
All irrational numbers also cease to exist, which is unacceptable.
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I[Houemy oIMOO0YHBI BCe CYLIECTBYKOIIME H OyayLIue
AoKa3areJbcTBa Besiukoil Teopembl @epma

Anppei besos

AHHOTALIUA
B cmamwe paccmompen  ompoc  donycmumocmu  UCNONTb308AHUS
OecKoHeuHbIX Yucen npu GopmMuposarHuy KOHmp npumepos 07is Beauxoii meopemul
®Depma. Illpusedenvt roump npumepsvt 011 Benuxoi meopemvr Depma c
UCNONIb308AHUEM OECKOHEUHbIX UuUcell, NOJYYEeHHLIX 0e3 BbINOJHEeHUs C IMUMU
YUCIAMU ApUPMemudecKux onepayull.

B 2005 rony B crathe: "Benukas teopema @epma He BepHA, UMEIOTCS €€ pelIeHus CpeIn
OCCKOHEYHBIX IIENIBIX Yncell. TeopeTHIecKn JoKa3aTh €€ He BO3MOXKHO" [1]
(http://stob2.narod.ru/14s.htm) Ob1T0 BEICKa3aHO YTBEpXKACHUE, yTO Benukyro Teopemy Pepma
HEJb3s 1I0Ka3aTh He TOJIBKO 3JIEMEHTAPHBIMU METO/IaMHU, HO BOOOIIIE HUKAKUMU 110 IPUYUHE HE
BEepHOCTU camoit Teopembl. Omunbounocts Benukoit Teopemsl @epma ciiejoBaia u3 Toro, 4To
OBLIO HaliIeHO OECKOHEYHO OOJIBIIIOE YUCIIO PEUICHUH TeOpeMbl cpei OECKOHEUHO OOJIBIITNX
W OECKOHEUHBIX LENBIX YHACEI, 3HAYCHHUSI KOTOPHIX MOKHO HaXOIHTh IO ONPEIeIEHHBIM
npaswiaM. [Ipu 3ToM ObUTH IPUBEACHBI IPUMEPHI TAKUX PEIICHUN, KOTOpbIe (PaKTUYECKU
SIBIISTIOTCSI KOHKPETHBIMU KOHTp NpuMepamu Uit Bennkoit Teopemsl depma, TO €CTh PelICHUSIMA
ypaBHEHUA X" \n+y n=z"n npu n GOIbIIE IBYX:

s n=5 x=310 =410 z=33+4510 =Y126710

T n=8 x=110 y=510 z=418+5% 10 839062610

B nanpHelimem JaHHOE YyTBEPKICHUE OBLTO MOAPOOHO paCCMOTPEHO B KHHTE [2]
(http://stob2.narod.ru/kferma/1k.htm).

Tak ke ObLIO MMOKa3aHo, YTO €CJIM ypaBHEHUE X"\+)y"\n=z"n npu n OOJBIIE IBYX OyAeT
UMETh PEIICHUS B LIEJIBIX YUCIIAX, TO OHO Oy/IeT UMETh pelIeHHsl U B JpoOsX U HAa00OpoT, eclu
OyIyT CyIIECTBOBATh PEIICHUS B JPOOSIX, TO OYAYT CYIIECTBOBATh PEIICHUS U B IEJIBIX YHCIIAX.
Kpowme sToro 6b110 10Ka3aHO, YTO paccMaTpUBaeMOe ypaBHEHUE UMEET pPellleHre TOJIbKO B
OCCKOHEUYHBIX YMCIIaX, 2 B KOHCYHBIX YUCIIAX PEHICHUI HMETh HE MOXKET.

W3 sToro cnenoBano, uro BMecto Bemnnkoii TeopeMbl depma MOKHO J0Ka3aTh IPYTYIO,
MOXO0XYI0 Ha HEE TeOpeMy CO cieayromei GopMyIUupOBKON: HENTb3s1 HANTHU MOJIOKHUTEIIbHBIX
KOHEYHBIX YHCEN X, ¥ U Z, KOTOPbIE YIOBIECTBOPSIIN ObI ypaBHEHHIO X1 + y™n = z""n , ecinu n
atr000e HaTypalibHOE unciio 6osbiuee 2. B 3Toii hopmynupoBke TeOpeMbl HEBAXKHO
[EJIOYMCIICHHBIMA WJIH HET, OyIyT pElICHHS], BaXKHO YTOOBI OHH OBLIN B KOHEUHBIX uHciax. Ecim
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pelleHus Al KOHEUHBIX YKcell He OyIyT HalIeHbl, TO B YACTHOM CIIyyae U pelIeHHUs B
KOHEYHBIX IEJIBIX YUCIIaX TOXKE CYIIECTBOBATh HE OyIyT.

IIpennoxennsie pemenus 151 Benrnkon Teopembl depma CBA3BIBAIOT €€ C JABHUM
CIIOPOM O CYIIECTBOBAHHH OCCKOHEUHBIX MATEMATUYECKUX 0OBEKTOB, MHOYKECTB WIIH
aKkTyanbHOI OeckoHeuHOCTH. U, Kazanoch Obl, peioxKeHHas HoBas (YOPMYIHPOBKA MO3BOJISET
OTKa3aThCsl OT HEOOXOJMMOCTH TPEIIOJIaraTh CyleCTBOBAHUE aKTyaIbHOW OECKOHEYHOCTH.
Opnako, cymecTByIOT npobiaemsl. O4eBUIHO, YTO TEOPEMA B MPEIJIOKEHHON HOBOM
dbopmynupoBke He siBisieTca Bennkoit Teopemoit @epma. I1o apyras Teopema. Tak ke
OUYEBUJIHO, YTO OYyAYT CYIIECTBOBATH PEIICHUS B OECKOHEUHBIX JECATUYHBIX JIPOOSX,
CYIIIECTBOBAHKE KOTOPBIX OOIIE MPU3HAHO. A 3TO 03HAYAET, UTO OYIyT CYIIECTBOBAThH U
pelieHus B 0ECKOHEUHBIX IebIX unciax. boiee Toro, ecnu pemieHus B Buae 0€CKOHEUHBIX
JECATHYHBIX Apo0Oel yIacTcs MPeICTaBUTh B BHJIe OCCKOHCYHBIX PSIOB M HAWTH JIJISt 3TUX PSIOB
npeJienbl B BUAEC KOPPEKTHBIX KOHEUHBIX Yucell, To y Benukoi Teopemsl @epma OyayT
CYIIIECTBOBATh PEIICHUS B KOHEUHBIX IIeJIbIX uynciax. He mpuHATO OKOHYATEThHOE U
OJIHO3HAYHOE PEIICHHE 110 BOIIPOCY O CYIIECTBOBAHUH aKTyalbHON OeckoHeyHocTH. Tak
MaTEMaTHKH B LIE€JIOM IMPU3HAIOT CYIIECTBOBAHUE aKTyallbHOW OecKOHeuHOCTH [3].

Hecmortps Ha 310, yTBepkaeHue, 4yTo Bennkas Teopema depma He BepHa OIPOBEpraercs
TeM, 4TO OHa ObuIa JoKa3aHa B 1994 romy Duapro Yailiicom u ero J10Ka3aTelIbcTBO OBLIO
MPU3HAHO KOPPEKTHBIM. OYEeBUAHO, UTO MOCIE MPEABIBICHUS KOHTP IpUMepa yKe
0ECCMBICIIEHHO CChUIATHCS Ha CYIIECTBOBAHHE JTFOOOTO T0KAa3aTeIbCTBA. B JaHHOM cirydae 3To
UMEET CMBICII JIeNIaTh, TOJIBKO €CIM OTPUIIATH CYIECTBOBaHHE OECKOHEUHBIX YHCET, KOHEYHO,
MIPU HAJIMYUU COOTBETCTBYIOIIMX 00OOCHOBAaHM 3TOr0. Tak Kak, €Cliv He CYIIECTBYIOT
OeCKOHEYHBIE IEJIbIE YHCIa, TO COOTBETCTBEHHO HE CYIIECTBYIOT KOHTP mpuMepbl. OHAKO B
000CHOBAaHHUHU OTPHUIIAHUS CYIIIECTBOBAHUS OCCKOHEUHBIX YHCET HMEETCS PSIIT TPOOIIeM.
[TpodeccuonanpHbie MaTeMaTHKU IPEAIOYUTAIOT BOOOIIIE HE pacCMaTPUBATh STOT BOIPOC B
cBsi3u ¢ Bemukoit reopemoit @epma. [ToaToMy BOIIPOC MCIIONB30BaHUST OCCKOHEUHBIX YHCEN ITPU
dbopMupoBaHUN KOHTP pUMeEpoB i1 Benukoii Teopembl Depma Hy>KIaeTCsl B I€TATBHOM
PacCMOTPEHUH.

CymiecTByeT JiBa 0AX0/1a K IPEICTaBICHUI0 OeCKOHEeUHbIX yncen. [lo onHomy,
OCCKOHEYHOE YHCIIO HE SBIISICTCS YMCIIOM, a MPEACTABIISETCS, KaK OECKOHEUHO OOJIbIas
yuciioBasi GyHKIUS WK TOCTIEI0BATEIbHOCTh, CTPEMSIIIAsACS K OECKOHEYHOCTH OMPEIEIEHHOTO
3HaKa [4]. [To BTopoMy, B HeCTaHAApTHOM aHAIH3¢ OECKOHEYHO MaJTbIe U OECKOHEUHO OOJIBIITHNE
OTIPECIIAIOTCSA HE KaK MMOCJIeI0BATEIbHOCTU U HE KaK NIEPEeMEHHbIC BETUYUHBI, a KaK 0COObII
BuJ yncel [5]. [loaToMy OTCYTCTBYIOT OCHOBaHHUS JIJIsl YTBEPKJAEHHUS, YTO 110 YMOJTYAHHIO B
dbopmynupoBke Bennkoii Teopembr depma UMETNCH B BUY TOJIbKO KOHEYHBIE IENIBIE YHCIIA.
Benp B paMkax HeCTaHJIAPTHOTO aHAIM3a OHU MOTYT OBITh U OECKOHEYHBIMH, a 3TO O3HAYACT,
YTO, HECMOTPSI Ha TO, YTO YaCTh MATEMATHKOB HE MPU3HAET CYIIECTBOBaHNE OECKOHEUHBIX
EJBIX YHCell, B JOPMYITUPOBKE TEOPEMEBI JIOJDKHO OBITH B SBHOM BHJIE YKA3aHO, YTO HMCIOTCS B
BUJTy TOJIbKO KOHEUHBIE IIeJible uncia. Ho mockonbKy 3Toro cieiaaHo He ObUIo, TO, KaK MUHUMYM,
CJIeTyeT CYMTATh, YTO BUJI LIEBIX Yucel B hopmynupoBke Bennkoit Teopembr depma ObLT He
OIIpEIEIIEH.

Kpome 3Toro usBecTHo, 4To ypaBHeHUE X"\ + y"*n = z"n , ipu n GOJIbIIE IBYX UMEET
0OECKOHEYHO MHOTO PEIIeHH B OECKOHEUHBIX AeCITUYHBIX Apo0sax. [Ipuyem B cocTaBe Tpex
YHCEll, SIBJISIFOIIMMHECS PEIICHUSIMU dTOTO YPABHEHHUS, XOTsSI OBl OJTHO YHCIIO 0053aTeIbHO OyIeT
uppanuoHanbHbIM. CyllleCTBOBAaHUE TAKUX YHCEN SBJSETCS 00menpuHsaThiM. [Ipu 3TOM 3amucaTh
UPPAIMOHATILHOE YHCIIO 0€3 MCIOJIb30BAHUS MOHITHSI IIEJIOT0 OECKOHEYHOTO Yncia
MPAKTHYECKU HEBO3MOXKHO. PaccMoTpuM 3Ty mpobiieMy Ha puMepe 4rciia i, paBHOTO
OTHOIIEHUIO JITTUHBI OKPY>KHOCTHU K €€ IMaMETPy M O KOTOPOM TOYHO U3BECTHO, YTO OHO
CYIIIECTBYET.

Uwucno nu siBnsieTcs 0ECKOHEUHOM JAecITHIHON apo0kto 3,1415926535... B dopmare
0OBIKHOBEHHOM Jipobu paBHO 31415926535.../10000000000.... M B uncnuTesne U B 3HaMEHATEIES
9TOU ApoOHM 3arucaHbl OECKOHEUHBIC Ielble urciia. Ho ecii cuntarh, 9T0 0ECKOHEYHBIX HETBIX



YHCell HE CYIIECTBYET, TO 3Ta APOOb, TO ke CYIIEeCTBOBATh HE Oy/AET, Tak Kak Ipo0eil, B KOTOPHIX
OTCYTCTBYET YHCJIUTEIb U 3HAMEHATENIb HE OBIBACT. A 3HAYUT U YKCJIO M1 HE CYIIECTBYET.
TakuMm oOpa3om, IPUILIH K MPOTUBOPEUHIO, BEb U3BECTHO, YTO YHUCIIO MU CYLIECTBYET.

B mensx mpeogonieHus 310 mpoOaeMBbl YHCIIO T 00OBIYHO MPEACTABIISIOT B BUJIE
OECKOHEYHOTO psifa:
3/1+1/10+4/100+1/1000+5/10000+9/100000+2/1000000+6/10000000+5/100000000+. ...

DTOT psii CXOUTCS, HO MOCKOJIBKY UPPALIMOHAIIBHBIE YUCIIA SBISIOTCA OECKOHEUHBIMU
JECATHYHBIME HETIEPHOUICCKIUMHE IPOOSMU, OH HE CXOJIUTCS K KAKOMY-THOO0 KOHCUHOMY
paloHATbHOMY YHUCIY.

[TosTOMY 3aTeM BBIUMCIISIOT YACTUYHYIO CYMMY 3TOTO Psiia, UCTIOIB3YS JUIsl 3TOr0 YUCIIO
cllaraeMbIX 00EeCTIeUYnBaIOIIUX MMOTYYCHHE MPUOIMKEHNS K YUCITY TTH HEOOX0AUMOE IS
BBITIOJIHCHUSI BBIYMCIICHUHM C TIOTPEITHOCTHIO IPUEMIIEMOM ISl KOHKPETHBIX MPAKTUYECKHUX
HyX 7. Harmpumep, 0o0bI4HO HCIIONB3YIOT MpUOImkeHue B Buae apodu 314/100, y koTopoii u
YUCIUTENb U 3HAMEHATENb SBJSIOTCS KOHEYHBIMU LIETTBIMHU YUCIIAMU, YTO MTO3BOJISIET, KaK OBbl,
n30eXaTh BOSHUKHOBEHHUS, TPUBEIEHHOTO BbIIIe MpoTUBOpeuns. OIHaKo, IpU ITOM
MOJTy4eHHOE, TAaKUM 00pa3oM, MPUOIMKEHHOE YMCIIO HE PaBHO YUCITY TTH, U COOTBETCTBEHHO HE
SBJISIETCS YHUCIIOM ITH.

Kpome 3Toro B Tex ciayyasx, KOr/aa BBIYUCICHUS C TIOTPEIIHOCTAMH SIBIISIIOTCS
HEJOMyCTUMBIMH, a 3TO KaK pa3 HeoOX0IMMO IPH J10Ka3aTeIbCTBE TEOPEM, B PaCCMaTPUBAEMOM
CiIy4ae IpH BBIUYMCIICHUU KOHTpP MpUMepoB it Bennkoit Teopembl depma, NpUAETCS BEIYUCIATD
HE YAaCTHUYHYIO, a MOJHYI0 CYMMY TaKOTO O0ECKOHEYHOT'0 YHCIOBOTrO psiaa. To ecTh, mpuaercs
BEPHYTHCS K OECKOHEUHOM necaTnunou apoou 3,1415926535... ¢ e€ npoTuBOpeUnsimMu,
BO3HUKAIOIIUMU U3-3a TOTO, YTO U B UUCJIHUTENE U B 3HAMEHATEJe 3TOM IpoOH 3amicaHbl
OECKOHEUHBIE LIETIbIC YHCIIa.

Tax >ke He0OX0IMMO YUUTHIBATh, YTO JHO00E UPPAIMOHATILHOE YHCIIO, B TOM YHUCIIE U
YHCIIO 1K, HE00s3aTeTLHO MOXKET OBITh IPEJICTABICHO B opMe ecaTuaHon Apodbu. OHO Beeraa
MOKET OBITh MPEACTaBICHO B popMe MHON OOBIKHOBEHHOM 1poOu. M B 3TOM ciyyae
MPEJICTAaBUTh UPPAIIMOHATBHOE YHCII0, 0€3 ero mpeoOpa3oBaHus 00OpaTHO B JECATHYHYIO APOOb,
B BUJIe 0ECKOHEYHOT0 YHCIOBOIO psifia BooOIIe OyieT He BO3MOXKHO.

Hanpumep, uncio nu, koropoe To4HO paBHO 3,1415926535... MoxHO 3anucarh B BUJE
HenecaTHIHOM 6eckoneunoi apoou 10000000000.../3183098861.... Ho u TouHas 3amuch yucia
U B BUJIC TaKOH JIpoOU 00s3aTeIBHO COECPIKUT B YHCIUTEIIC U B 3HAMEHATelIe OECKOHCUHBIC
EeJIbIE YMCIIa, YTO IPUBOJUT K OMMCAHHOMY BBIIIE MPOTHBOpeunto. Pasymeercs, ecnu B
YHUCIIUTENIC U B 3HAMEHATEJIC UCIIOJIb30BATh TOJIBKO YaCTUYHO 3TH OCCKOHEUHBIC IEJIBIC YNCIa, TO

MOYKHO ITOJYYUTh OECKOHEYHOE YHCIIO0 PAllMOHAIBHBIX MTPUOIVKEHUI YUCia IU:
1074/3183 =3.141690229... (comepxuT 4 nepBbIX TOUYHBIX TUDD)

1077/3183098 = 3.1415935041899432565... (comepXuT 6 MepBBIX TOYHBIX TUDD)
10711/31830988618 = 3.1415926536272056669553... (conepxut 10 mepBsIX TOUHBIX TUDD)

10751/318309886183790671537767526745028724068919291480912=3.141592653589793238
4626433832795028841971693993751146788988497... (comepkut 50 mepBbIX TOYHBIX ITUDP)

107101/31830988618379067153776752674502872406891929148091289749533468811779359
526845307018022760553250617191=3.141592653589793238462643383279502884197169399
37510582097494459230781640628620899862803482534211706800332515310865640834105

64915546672395232... (cogepxuT 99 nepBbIX TOUYHBIX LHUPP)

Bce st HpI/I6JII/I)K€HI/IH pallnOHAJIbHBIMHA YU CJIAMH BOBCC HE ABJIAIOTCA YU CIIOM IIH.
HOBTOMy OHH M HA3bIBAKOTCsA HpI/I6J'II/I)KeHI/IHMI/I. H B Tex ClIydasax, Kkoraa HGO6XOI[I/IMO
HCII0JIB30BAaTh TOYHOC 3HAYCHUC YK CJia ITH, KOPPCKTHO IMPHUMCHCHBI OBITh HE MOT'YT. To ecTb HE



ynacrest u3oexarp ucnonbszoBanus apoou 10000000000.../3183098861..., koTopas B yuciIuTesne
U B 3HAMEHATEJIE COJICPKUT OCCKOHEUHBIE LIEJIbIe YUCIIA, U TIPEACTAaBUTh €€ B BUJIC
0OECKOHEYHOTO YUCIIOBOTO psiJia TOXKE HE MOTyYUTCS.

[To aTuMm npruynHaMm, eciy Bbl IPU3HAETE CYLIECTBOBAaHUE UPPALIMOHAIBHBIX YHCET, TO
SBHO WJIM HESBHO, 110 YMOJIYAHUIO, WJIH €€ KaK YTOJHO, HO MPUAETCS MPU3HATH CYILIECTBOBAHUE
0ECKOHEUHBIX LIEJIbIX YHcel. Bep, kak ObUIO MOKa3aHo, 3aIMcaTh TOYHOE 3HAUEHHE JTF000TO0
UPPALMOHATIFHOTO YKclia 6e3 UCTIOIb30BaHUs OECKOHEUHBIX LIEJIbIX YHCEN MPAKTUIECKH HE
BO3MOXHO. A 00BSBUTH HPPAIIOHAIEHBIC YMCIIA HE CYIIECTBYIOLIMMH TO K€ HE IOIYYUTCS, TaK
KaK UX OECKOHEYHO MHOTO U OHHM OY€Hb Ba)KHBI, U 3aMEHUTH UX MPUOIIKEHUSIMU HE BCEeTAa
BO3MO>KHO.

Emé onHolt mpeTeH3uelt K peieHusIM ypaBHeHUs X" n+y" n=z"n npu n 601bI1e ABYX B
EeNBIX OECKOHEYHBIX YHCIIaxX SIBJISETCS TO, YTO HeJIble OECKOHEYHBIE YHCIIa TI0 CBOUM CBOHCTBAM
OTJIMYAIOTCS OT KOHEUHBIX LEJIbIX YHCEIl. B 4aCTHOCTH C HUMHM MOKHO BBIIIOJIHATH HE BCE
apu@MeTHYeCcKre orepalum, a 3Ha4YUT U KOPPEKTHO 3aIUCaTh PEIIEHUS B LEJIbIX OECKOHEUHBIX
yuclax sskoObl HEBO3MOXKHO. To ecTh, MPUBEACHHBIE B HAYaJIE€ 3TOM CTaThU KOHTP MPUMEPHI,
CoJIep Kalie B CBOMX 3aHUCAX 0003HAUCHUS apU(PMETHYECKHIX OIEpauii, 0 ATON MPUINHE
SAKOOBI HE MOTYT CYMTATHCS KOPPEKTHBIMHU.

OnHako, MpUBEJCHHBIE B HAYaJIe STON CTaThH KOHTP IPUMEPHI, TPOCTO OBLTN 3alMCaHbl B
yno6Ho# dopme. [l modydeHus U 3alKiCH pellieHui ypaBHEHUS X" \n+y n=z"n 1pu n O60bIie
JBYX BOOOIIE HET HUKAKOH HEOOXOAMMOCTH BBITOJHATH KAKUE-THO0 JOMOTHUTEIbHEIC
apudmeTnyecKre onepau ¢ 0eCKOHEYHbIMU YHCIIaMU. PaccMOTpHUM 3TO yTBEpKACHHE Ha
KOHKPETHOM TpUMeEpe TMOITy4eHHUs pelIeHUi ypaBHEHUS BUIA X"\ +)" \n=z"n ipu n OOJbIIE IBYX
B I[EJIBIX OECKOHEUHBIX YHCTIaX.

CHayvasa HailiéM pUMep peleHus ypaBHeHUs x4 +y"4=z"4 B uppalluOHAJIbHbIX YHCIIaX.

s yero npeanonaoxum, uro x =y = 2°0,25=1,189207115002721066717499970560....
Torpa z = ((2°0,25)"4+(270,25)*4)"0,25=4"0,25=1,414213562373095048801688724209......

Taxum oOpazom, moiyyaeM petieHus ypaBHeHus x4 +y"4=z"4 B uppalluOHATbHBIX
YyHUCIlax:

x =1,189207115002721066717499970560...

y=1,189207115002721066717499970560...

z=1,414213562373095048801688724209...

OtH ke peuieHus B popmaTe 0ObIKHOBEHHBIX Jp0o0Oei 3alIMChIBAIOTCS B CIEAYIOIIEM BUJIE:

x =1189207115002721066717499970560.../100000000000000000000000000000...

y=1189207115002721066717499970560.../100000000000000000000000000000. ..

z=1414213562373095048801688724209.../100000000000000000000000000000...

Yucna, cTosIIME B YUCIUTENSIX 3TUX Apo0eH TO ke OyIyT SIBIATHCS PEIICHUSIMU
ypaBHeHus x"4+y"4=z"4. To ecTb penieHus: ypaBHeHUs x4 +)" 4 =z"4 B 1IeNIbIX YHUCIAX MOKHO
3anucarh B CIEIYIOIIEM BUIE:

x =1189207115002721066717499970560...

y=1189207115002721066717499970560...

z=1414213562373095048801688724209...

W nns nonmyyeHust 3TUX peLICHUH, B LENbIX YUCIIaX, HE NOTPEOOBAIOCh BBIIOIHATh
KaKuX-1100 apupMETHUECKHUX Orepaluii ¢ 0eCKOHEUYHBIMHU LIEIbIMU unciaamu. Y BooO1ie
pelIeHus B BUJe KOHKPETHBIX YMCEI X, V, Z CYIIECTBYIOT HE3aBUCUMO OT (hopMyIT AJist BX
BBIUMCJICHHS, TO €CTh TEOPETHUECKU OHU MOTYT OBbITh 3alIMCaHbl KaKk OECKOHEUHBIE
nocienoBarenbHOCTH HUQp. [Ipruém 6e3 mpeaBapuTebHOTO BEIYUCICHHS STHX (P HITH
NyTEM pEeJaKTUPOBAHUS 3alIMCEN UPPALMOHAIIBHBIX YUCEN YA U3 3alIUCH YHCIIa JECATUYHYIO
3aIATYI0 WIH TOUYKY, CIY’KAIIyI0 pa3/IeUTENIeM MEX/Ty IIeJION U TPOOHOH YacThio
MPPALMOHATIBHOTO YHCIIA.

Ecnu B ypaBHenue x4 +y"4=z"4 moaCTaBIATh TOJBKO YACTHU YUCEN, TO MOKHO
Ha0II0/1aTh, KaK C YBEJIMUYCHUEM YHClia IUQP B YACTIX YHUCET X, Y, Z OTHOIIEHUE (x4+y"4)/z""4
CTPEMUTCS K equHuLe. JleMCTBUTEIBHO:



npu 2 nudpax 14°4/(11"4+1174)=1.3119322450652277849873642510757461921...
npu 3 nudpax 1.0193384955065711090063257172910834297...
npu 4 mudpax  1.0000926227922255964964970607398738340...
npu 5 nudpax 1.0000144284792435559435183162531351228...
npu 6 mudpax 1.0000138561633377724117572706627055184...
npu 7 qudpax  1.0000012038108348451984583544620968879...
npu 8 mudpax 1.0000001259548279385847307506471886391...
npu 9 nudppax 1.0000000101149545213547617657032782937...
npu 10 nudpax 1.0000000010461196158319248158890825100...
npu 11 nugpax 1.0000000001975914777465488284066677270...
npu 12 nugpax 1.0000000000003984210105390606641009919...
npu 27 uugpax 1.0000000000000000000000000100216154803...
npu 31 uugpe 1.0000000000000000000000000000003736825...

DTO0 03HaYaeT, YTO HailIeHHble OECKOHEUHBIE YUCIIA X, V, Z JEHCTBUTEIBHO ABIISIOTCS
pELICHUSIMU ypaBHEHUS X4 +)y =24,

ITo »tum npuurHam Benukyto Teopemy Depma Henb3s 10Ka3aTh. Beaps u3 moboro
KOPPEKTHOT'0 J10Ka3aTeIbCTBa OY/AET ClIeZJ0BaTh CYILIECTBOBAHUE PEIIEHUI B OECKOHEUHBIX
1eJbIX ynciiax. M kpome 3Toro Booome-To JoJnKHa ciaeqoBaTh emé u teopema [Iudaropa. A mpu
00BSIBIIGHUH HECYIIECTBYIOIMMYU OECKOHEUHBIX IeJIbIX uncel. [lepecraloT cyiiecTBoBaTh U Bce
VPPALMOHAIBHBIE YNCIIA, YTO SBJSAETCS HEIPUEMIIEMBIM.
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