‘Mirabilem sane’ pokasatenbcTB0O-1637

TocnenHss Teopema’ Pierre de Fermat - no tekcty Donald E.Knuth :
«ecnu N - uenoeuucno, N >2, TO ypaBHeHue X"+y"=2"
HepaspewnmMmo B LenblX NonoXuTenbHbiX yicnax X, Y, Z» .

He Ttepaa obwHoctn nonoxmm, 4to X < Z > Y B3aMMHO NpPOCThI,
a umcno X - HEeYETHO W npeacrtaBfieHO CBOWM  pasfioXeHWeM Ha [Be

rpynnbl  p>q =1 B3auMMHO MPOCTbIX MPOU3BEAEHUN MHOXUTenenm X:

Zn_ Yn = Xn = pnqn.

3aMeHnM nepeMeHHble napaMeTpbl P, q HA W, V:
w+v =p" " w-v =q", -
Tak 4TO w=(p"+q")/2, v=(p"-q")/2 n

ZM- Y = X" = wi-v2=pig,

Mpn n=2, 1e.ana (XY Z) - npocmol mpotku lNugpacopa (IMTI):
ZZ_Y2=W2_V2=X2_
BCE B3aUMHO MpPOCTble HEeYETHble p>q fJagyt ana noboro HevéTHoro X

Bce cywecteyowme [ITI gna BapuaHTOB npeactaBneHus X =pQi:

w = (p2+qgd) /2, v = (p2- %) /2, (4étHoeumcro) ¢ X = paqi, -

a crnefoBaTenbHO UM HaGop BapuaHToB Anst  Z2-Y? .

Z =(p’+qd) /2 Y = (p’-qf) /2, X= pgq; .



Mpn nwobom nokasatene n u gna nwboro HeyétHoro X B [1]

Npu CyLLeCTBOBAHMU LENbIX MOSIOXKUTENbHbIX KOPHEW YpaBHEHUSI  Bce
BapuaHTbl PasnoXeHusi UKCUPOBAHHOIO X = pigi AalT NUWb peLueHus,

obnapatwowme oanHakoBbiM HabOPOM OBLLUMX MHOXUTENEW Kak y udmcna X,
Tak u y pasHocty Z"-Y" pgna nwoboro uvHoekca .

I'IoeTomy OnAa BbIACHEHUNA BOMpOCa O Hanndunm pemeHM|7| OOCTaTO4HO
paccMoTpeTb BO3MOXHOCTb CylleCTBOBaHUA OOHOINO M3 HUX — «6asoBoroy

c p=X wn q=1, - eONHCTBEHHOrO, Korga X — NPOCTOE YMCIIO.

Torga npy 4Y€THbix N =2K:
(Z9 - (Y = (X92, -
C uenbiMn nonoxutenbHbiMu KopHamMu MTIM gna nobbix X " k :
Zk = (X* + 1)/2, YK = (X* - 1)2, -
cnefyet HEBO3MOXHOe [Angd uenbixuyucen npu  k>1, n>2:
Zk - Y<=1,-
T.e. OTCYTCTBME pelleHMn B UeSNblx uYncnax Z m Y - Kak ans

aton ©Oasosonm [TI, Tak U1 AOnNa cBsA3aHHbLIX C HEw OOLWHOCTBO X.

T.0., paccmaTpuBaemasi Teopema BepHa AnNa YE€THbIX N = 2K :
ZZk _ Y2k - X2k _
a BCrydae HEYETHbIX WCXOAUM N3 CBOWCTB TOXOECTBEHHbIX OENCTBUN.

Jllobas Tporka [ludgaropa oTtobpaxkaeT TOXOECTBO :
(A2+ BZ)Z - (A2_ BZ)Z - 4AZBZ, _

roe BkayectBe A wm B cnyxkar nobble uucna B MOObIX CTENeHsX.



Ecnu 61, Hanpumep, ans Ky6os 6bino BoaMoxHo — Z° - Y3 = X3 = pig?,
T.e. MMmenocb Bbl  COOTBETCTBYKWOLWEE TOXOECTBO M\MMM MOCnedoBaTeNnbHOCTb
TOXOECTBEHHbIX MNpeobpa3oBaHMiA, AalWKMX Lenble MONOXUTENbHbIE KOPHM,
TO ObIIO Obl aHaNOrMYyHo paspelrMbiM WU ypaBHEHME :

Z13 - Y13 = X13= p6q6, T.e. Z13 - Y13 = (2| -1)2, -
4YTO HEBO3MOXHO, T.K. W B OOLEM criydyae HeT peLUeHUn B LEeNbIX Yncnax
ana B3aumMHo npocteix Z Y U npu m>1 ypaBHEHUS :
Z7 - Yt = U= (212 npu m>1, -

MOCKOIMbKY 3TO BepHo Ans i=1, korga cnpaBa U?=1=1(mod8), a cneea
Bcerga - 4€THoe, KpaTHoe 8, 1 HeyéTHoe, B3aumHO npoctoe ¢ U? 1 nostomy
npuHagnexatiee K uHoMmy, 4em U?  knaccy BblMETOB M MO MoAynio 8.

Kaxxgoe >xe yBenuyeHne i HaeauHuuy ysenuumsaeT U? Ha  8i

M  COXpaHseT pasnuyMe Knaccos BblMeTOB — Z2™' -Y?™ U2

[pumeyaHue .

HepaspelwnmocTb B LenbIX MOMOXUTENbHBIX YMCNax ypaBHEHWUS :
(2% - (Y9)? = (X%, -
npy k>1 BbITekaeT U3  E€OWHCTBEHHOrO M3BECTHOIO HEe TPMBUAIIbHOMO
CBOMCTBa nNUaropoBbIX TPOEK -  3anpeta ABYM pasnuyHeim [1T11:
(X1 Y1 Z1) n (X2 Y2 ZZ) y T
nvetTb [OBa obWmx anemMeHTa - fdaxe Ang napbl (X1 Y Z1), ( Z1 Y 2Zy) :
Z2-Y? =X m Z,*-Y? = 24, -
4YTO cnefyeT M3 HepaspelrMoOCTU B LENbiX BO3HMKAKOLWEro YypaBHEHUS :
2Y? = X2 + Z5%,

rme X+ + Z52 = (2i-1)2 + (24 -1)? = 4i(i-1) + 4j(-1) +2

2 (mod 8) ,



Torga kak Ansi 4YétHoro Y  umeem  2Y? = 0 (mod 8), -
YyeM HeMe[JIEHHO yTBepXaaeTcsl, B YaCTHOCTK, CNpaBeasIMBOCTb TEOPEMbI
ansa  GukBagpaTtoB, MOCKONbKYy TpebyeTcs :
Z4-YY = (X422 -
O HeBO3MOXHOCTM 4ero [lbep Pepma coobwan - M «Ha nonax», u

B CBOEWN nepenucke, - AEMOHCTPUPYS M30OPETEHHbLIN MM MEeTOA Cchnycka.
TOT pakT, YTO OH He yrNOMWHan MNpu 3TOM MNPO CHABXEHHBLIN NECTHbIM

aBTopckMM anuTteTom (‘mirabilem sane’) nérkui nyTb, BMOMHE OOBLACHUM

TeM, 4YTO 3TOT NyTb He [00aBnsn HUYEro CYLWECTBEHHOro K MeToauke

MaTeMaTu4eCKnxX nOoKa3aTesibCTB.



AHHOTaIMs : PACCMOTPEHO MPAKTUYECKOe peLLUEHUE YypaBHEHUS TeopeMbl MYTEM
npeacraBneHns He4YéTHoro cnaraemoro X [ABYMS COMHOXuUTenamm X : p>q Kak
napameTpamu.  HanpawwuBawuwasacs 3amMeHa 3TUX MNepeMeHHbIX napamMeTpos :
w+v=p", w-v=q", - NpMBOAUT K CTapMHHOMY anroputMy BbIYUCIIEHUS

Tpoek [Nudparopa, a M3 UX NOYTU OYEBUOHBLIX CBOWCTB criedyeT 3dfneMeHTapHoe
peKoHCTpynpyemoe pokasatenbctso Pepma, npucsomBllero emy (aBTop !) nectHbin
aNUTeT 3a peakyl NPOCTOTY NOSyvyeHus pesyrnbTaTta, a ganee He ynoMuHaBLLero

3TO AOKa3aTeNnbCTBO KaK He BHECLIee HUYEro HOBOro B apceHalt MaTeMaTuKN.

* * *



