Analytical solution of polynomials

AHanuTH4YeCcKoe pelieHnue MHOIro4JicHOB

The roots of a binomial belong to the same radical circle. And they are located exactly on it, at the same distance
from each other.

KopHu aByyneHa npuHaaieskat o4HOM paanKaibHOW OKPYXKHOCTU. U pacnosiaraloTcs TOYHO Ha Hel, Ha 0AMHAKOBOM
pPaccTosHWUM ApYr OT Apyra.
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The roots of a trinomial may belong to one or two other radical circles. They are no longer required to be located on
these circles. The roots of the trinomials are removed from the roots of the binomials by a distance, which is
determined by the proportionality of the Bring function.

KopHu TpéxuneHa MOryT npuHagiexaTb O4HOM WAW ABYM APYTMM PaAMKaNbHbIM OKPYXKHOCTAM. OHU y¥Ke He
0653aHbl PAcnoaraTbCA Ha 3TUX OKPYHKHOCTAX. KOPHU TPEXUNEHOB yAaneHbl OT KOPHEN ABYY1EHOB Ha paccTosAHMe,
KOTOpOe onpeaenaeTcs NPonopLMoHanbHOCTbIO GYHKUMKM BpuHra.
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To determine which radical circles the roots of a trinomial belong to, a general algorithm is used.
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Ona onpegeneHua, Kakum paguKanbHbIM OKPYXHOCTAM MPUHAANEXKAT KOPHU TpéX‘-IﬂEHa, da 3a04HO U AOnAa
HaXxoxgeHnAa cammx KOpHEVI NOZIMHOMaA, NCMNOJIb3YETCA a/ITOPUTM o6u.|,ero BnAaa.
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If there are more than three terms, then there are more radical circles. Three colors do not designate them. In
addition, starting from four terms, the roots are determined by complex multiplication. Consider the second
question - what does fox or complex multiplication mean. Let's perform fox multiplication over two functions of the
same name. In terms of a universal function, an ultraradical function is

Ecnv uneHoB 6onee TPEX, TO U pafMKaibHbIX OKPY:KHOCTEN Bosblie. Tpems LBeTaMn UX He 0603Ha4YnTb. Kpome Toro,
YK€ HauMHanA C YeTbIPEX YNEHOB, KOPHM ONPEAEeNAoTCA KOMMNIEKCHbIM YMHOXeHMeM. PaccMoTpum BTOpOIi BONpocC —
YTO 3HAYUT GOKC WM KOMMJIEKCHOE YMHOMKeHue. Mpounsseaém ¢GOKC YMHOMKEHMEe Hag, ABYMSA OAHOUMEHHbLIMU
dyHKUMAMU. C TOYKM 3peHNA YHMBEPCANbHOM GYHKLMM, yNbTpapaankanbHas yHKUMA — 3TO

x
brn,, s(x) = maty, 1 (5)

)

2 3
prom,t,sl(z)xl prom,t,sl(3)x1
2 3!

had h
_ prom,t,sz (h)X2
maty ¢ s,X2 = —

Given two universal functions
[aHbl ABe yHMBepCanbHble GPYHKLMM

b h
_ PTOomt,s, (W)X1
maty s, X1 = —
h=0 '

5
PTOm,t,s,(5)%1
5!

4
PTOm,t,s,(4)X1
4!

:1+x1+

h=0
= 14x, + Pmm,t,sz(z)xzz prom,t,sz(B)ng prom,t,sz(4—)x24 prom,t,sz(S)xzs
z 2 3! 4 5!
h—1
Promesh = (—=ma+t + hs)

a=1



m, s, and s, are powers or power differences. If you perform the usual multiplication on these two functions, these
powers will be multiplied by each other. Fox multiplication gives a different result. Here, these powers are added, as
in logarithmic operations. Otherwise, the power series of the result of fox multiplication behaves in the same way as
the power series of the result of ordinary multiplication. We can say that fox multiplication is a hybrid of ordinary
multiplication and logarithm. And this hybrid multiplication is constantly happening in many physical phenomena,
regardless of the fact that we still do not know it!

m,S; US; — 3TO CTEMEeHU WAM pasHuLbl cTeneHel. EcivM coBepwinTb 0ObIMHOE YMHOMEHUWE HaA 3TUMKU ABYMSA
bYHKUMAMM, 3TU CTENEHM YMHOXKATCA APYT Ha gpyra. Onepaumnsa GoKC-yMHOXKeHMe AAET APYroin pe3ynbTaT. 34echb 3TH
CTeNeHW CKNAAbIBAOTCA, KaK B JorapudmMmyeckmx onepaumax. B octanbHOM cTeneHHOW pag, pesynbTata ¢OKC-
YMHOXeHMA BeAET cebs TaK e, KaK U cTeneHHOoM psag, pesybTaTta 06blMHOrO YMHOXKeHUA. MOXKHO CKasaTb, YTO GOKC-
YMHOXeHWe — 3TO rmbpua, obbIMHOFO YMHOMKEHMA YMCEN U CNOXKEHUs cTeneHel. Takoe rMbpuAaHOEe YMHOMXKeHWe
NMOCTOAHHO MPOMCXOAUT BO MHOTUX PUINYECKUX ABIEHUSAX, HE3aBUCMMO OT TOTFO, YTO Mbl O CUX NMOP 3TOrO He 3Haem!
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The last identity is valid when this product is part of the above series. It is this identity that makes it possible to
implement an algorithm for determining the result of fox-multiplication of functions of the same name. For example,
this is how the value of this member is defined

MocnepHee TOXAECTBO CMPABEA/IMBO, KOFa 3TO NPOU3BEAEHUE ABAAETCA YACTbio BbILEYKAa3aHHOro psaga. MMeHHo
3TO TOXAECTBO MO3BO/AET Peasn3oBaTb aNroOpuUTM onpeaenieHna pesynbTaTa (OKC-YMHOMKEHUA OAHOMMEHHbIX
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KonmuecTBo uneHoB y nponsseseHns, ropasgo bosbwe. Ho ¢ Tpebyemoi TOYHOCTbIO, UX MOHAZ06MTCA He HaMHOTO
60nblle. 3HaYeHMA YMCMTENel PacTyT C OA4HOM CKOPOCTbIO, 3HAaYeHUA 3HameHaTenel ¢ Apyroi, ropasao 6onbluei
CKOpOCTbIO. B 3HameHaTesne npousseseHne ¢akTopuanos. [a v nepemeHHas X MeHblle eanHuLbl. TeM He MeHee,
onepaumsa POKC YyMHOKeHUA TpebyeT HamHoro 6osiblle pecypcoB npoueccopa.



MoKa 3TOT anroputm peann3oBaH TOMbKO Ha A3blke js. Hu BigDecimal, Hu BigComplex, js Tak u He
nopaepxmeaet. Mpuwnocb ropoguTb Leble oropoabl, YTobbl peann3oBaTb 3TOT a/JIFOPUTM Ha js. 3aTO BeCb Kog,
OTKPbITbIN, NOCETUTENb MOXKET IMYHO YBeaUTbCA YTO HU ero KyKu, HU ero UccnefoBaHUA HUKTO He NOACMaTpPUBaET.
HuKakune ero pacyéTbl, H/M Ha KaKoW cepBep He oTnpasaatoTcsa. Ho 3aaeprKKun B pacyétax ollyTumble. Hanpumep,
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X =7Vx* (brnm,isl[*]brnm,SZRz)
3HaK onepauun [*] mMbl He CTanu peasn30BbIBaTb. 34€Cb Mbl €ro MOKas3biBaeM MNPOCTO AA MOHATHOCTY.
Y106bI NOIYYNUTbL PE3YNLTAT UCMOJb3YIHTE NAapaMeTPbl YHUBEPCAbHON GYHKLMM.
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R1=-.3024220355415353372

R2=-.32137136757786069178

A ymeHbwmn Tpebyemyro TouHOCTb A0 15 undp, u 3anyctun dopmyay c 3TMMM napameTpamu. Ha
CTapeHbKOM Lenovo, pacuyéTbl 3aHAAM MONTOPbl CEKyHAbl. A TPExyneH, pellaetcis obOblMHbIM Y/bTPapaanKaiom
NPaKTN4eCKn MrHoBeHHO.

Y710 KacaeTcs onpeaeneHnn paanyca cXoammocTu ana asyx u bonee GoKc MHOXKUTENEN, BEPOATHO NpPOLLE U
6bIcTpee NPoBeEPATL KaXKAbIM U3 HUX TaK, Kak ec/in Bbl bl TONBKO 0AMH POKC MHOKUTENL. TO eCTb, KaKk Uy GyHKLMMU
C oaAHUM Bu-napametpom. Pas
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Kak BMAHO 34ecb HeT napameTpa t. 3HauuT, Takaa NpoBepKa byaeT paboTaTb He Bcerga. MoaToMy KanbKynatop He
3anpeTuT BaM NPOJ0JIKATb CHMTaTb. HO OH BCE-TaKuM BbICKaXKeT CBOE MHeHMe. Ecnun pag fAencTBUTENbHO He CXOAMUTCS,
3HAYMT, 3TOM OKPYKHOCTU HE NPUHALNEKUT HU OAMH KOPEHb MHOrOYNeHa. Bam Hy*KHO BblIOpaTb Apyrve ABa YNeHa,
ona onpegeneHna v. U ganblie ye UCXoguTb U3 €ro KopHen.
CKONbKO BCEro MOMKeT ObITb OKPY)KHOCTEN, KOTOPbIM MpUHaaNexkaT Kakue-HMbyab KOpPHM MOSMHOMA.
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Yem ganbwe KO3GOUUMEHTbI NOAMHOMA OT FPaHWULbl CXOAMMOCTU PAAa, TeEM B/MXKe KOPHM MOAMHOMA K KOPHAM
CBOEI pafMKanbHOM OKPYKHOCTU. U Tem BbicTpee cxoamuTcs paa. B Habope Manaktnka-NaaToH ecTb pacCMOTPEHHbI
Bblle npumep. NocMOTpUTE, C KaKOIM CKOPOCTbIO BaLll KOMMbIOTEP paccymTaeT JaHHOE GOKC YMHOMKEHME.,

Mbl Ha4yann CBOM 3KCNEeAMLMM Ha NOAMHOMBI, YTOBbI HAWTU aHANUTUYECKOE peLleHne MHOroYneHoB. Tenepsb,
Korga HalAeHbl M ynbpapaguKanbHaa OyHKUMA, U onepauus rmMbpug YMHOMKEHUA C NorapudmupoBaHMEm, U B
KauyecTBe BOHyca HailgeHa yHuBepcanbHaa ¢yHKUMA. Kasanock 6bl, Nopa 3aBA3bIBaTb C 3TUMM 3Kcneguumamn. Ho
BHE3aMHO NoABW/CA Takol Bonpoc. Ecam ecTb onepauma — rmbpua YMHOXKEHUA YUCEN N CIOKEHUA CTeNeHel, MOXKeT
6bITb, CyLIECTBYET U rMbpua AeneHus c Yyem-Hmbyab? Nnmn yto-Hubyap apyroe, yto byaet obpaTHbIM AeUCTBUEM
$OKC YMHOMXKEHMUIO...
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