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Bo BpemAa peleHna anrebpamyeckoro ypaBHEHUA OAMH MAM HECKONIbKO KOpPHeW MoryT ObiTb
M3BECTHbIMU. AKTyaNbHOW 3afayelt ABAAETCA MOJSyYeHUEe YpPaBHEHUMN, CBA3bIBAOLLMX YXKE M3BECTHbIE
KOPHW C HEU3BECTHLIMWU. ANTOPUTM LENEHUA YIIOM He NO3BOJIAET NOAYyYaTb NOAOOHbIE KOHCTPYKLUNM, @
TO/IbKO MOHU3UTb CTENEHb YPaBHEHUA.

Lenb ctaTb — MOKasaTb cNocob MNOCTPOEHWUA aHANUTUUECKMX KOHCTPYKLMIK, CBA3bIBAIOWMX YiKe
N3BECTHbIE KOPHM anrebpanyeckmx ypaBHEHWN C HEU3BECTHbIMK, B BUAE anrebpanyeckmnx ypaBHeHMM
MEHbLUEN CTeNEHN, YEM UCXOOHbIE.

Matepran u meTogbl. MaTepuanom uccnefoBaHUa ABAAKOTCA anrebpanyeckne ypaBHEHUSA
NPOW3BOJIbHOW CTEMEHU C KOMMNEKCHbIMU KO3bOUUMEHTAMM, a TaKkKe Ccrnocobbl YCTaHOBAEHMA
aHaNMTUYECKOM CBA3M MeXAy WX KOPHAMW. Mcrnonb3oBaHbl MeToAbl MaTeMaTU4ecKoro aHasv3a u
cucTema KOMNbIOTEPHOM MaTemaTukm Maple 2019.

PesynbTatbl U uX obcyxkaeHue. [lokasaHa Teopema, CBA3bIBAOWAA B CMMBOJIbLHOM BWUae Tpu
HEW3BEeCTHbIX KOPHA C ABYMA M3BECTHbIMWU A1 MPOM3BONLHOIO anrebpanyeckoro ypaBHEHUA MNATOM
creneHun. [lonyyeHHble pe3yabTaTbl MPUMEHEHbl M AAA  C/Ay4as TPEexX4YNeHHbIX anrebpanyeckmx
ypaBHeHu. lMpuBeaeHbl passnyHble YMCI0Bble NPUMEPbI, KOTOpble NOATBEPKAAIOT CNpPaBeaanBOCTb
3TUX pe3y/bTaToB.

3aknoueHue. lpeanoxeH anroputm MOCTPOEHUA YpPaBHEHWUM, CBA3bIBAIOLLMX WM3BECTHbIE KOPHMU
anrebpanyeckoro ypaBHeHUA C HEM3BECTHbIMM B CMMBOJIBHOM BuAe. ITOT anroputm Hambonee
yoobeH npu  aHanuse TpexyseHHbIX YpaBHEHWW. Kpome TOro, B CTaTbe MpPeAsIoKeH anroputm
npuBeaeHNA Tpex4NeHHoro anrebpanyeckoro ypaBHeHMA YETBEPTOM CTENEHM K BO3BPaTHOMY.

KnioueBble cnoBa: anrebpavyeckMe ypaBHEHMUA, YPaBHEHWA CBA3M, TPEXU/EHHble YpaBHEHWA,
nonbop KopHel, BO3BPaTHbIE YPaBHEHUS.
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When solving an algebraic equation, one or more roots may be known. An urgent task is to obtain
equations connecting already known roots with the unknown ones. The Euclidean algorithm does not
allow obtaining such constructions, but allows only to lower the degree of the equation.

The purpose of the article is to show a method for constructing analytical constructions which
connects the already known roots of algebraic equations with the unknown ones in the form of
algebraic equations of a lesser degree than the original ones.

Material and methods. The research material is algebraic equations of the arbitrary degree with
complex coefficients, as well as methods for establishing an analytical relationship between their roots.
Methods of the mathematical analysis and Maple 2019 System of computer mathematics were used in
the research.

Findings and their discussion. A theorem is proved that connects in a symbolic form three unknown
roots with two known roots for an arbitrary algebraic equation of the fifth degree. The results obtained
are also applied to the case of trinomial algebraic equations. Various numerical examples are given that
confirm the validity of these results.

Conclusion. An algorithm for constructing equations connecting the known roots of an algebraic
equation with the unknown ones in a symbolic form is proposed. This algorithm is most convenient



when analyzing trinomial equations. The article also proposes an algorithm for reducing the trinomial
algebraic equation of the fourth degree to the reciprocal.
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