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RSA-KPUIITOCUCTEMA, AJII'EBPAUYECKOE YHNCJIOBOE IIOJIE,
JEJEKMH/JIOBO KOJIBIIO, JEJEHHUE C OCTATKOM, HWJEAJI
KOOPIMHATHOE KOJIbIIO, METOJ IIOBTOPHOI'O ININ®POBAHNA,
METO/IbI ABTOMATHUYECKOI'O JIOKA3ATEJIbCTBA, TEOPEMA BHMHEPA,
TEOPEMA KPOHEKEPA-BAJIEHA, DPAKTOPHUAJIBHOE KOJIBLIO

Obvexkm uccneoosanusi — TEOPETUKO-YUCIOBbIE AJTOPUTMBI B aOCTPAKTHBIX
YUCJIOBBIX KOJIBLIAX. B wyactHoctm Teopema Kponekepa-Banena, wmeronsl
aBTOMATUYECKOT0 JOKA3aTeIbCTBA TEOPEM, KpUNITOrpauueCcKue aaropUTMBI.

Llenv pabomwvr — W3yuyeHUE BBINOTHUMOCTU Teopembl KpoHekepa-Banena B
pasnuuHbIX (aKTOpUAIbHBIX KoJbllax.  Pa3paboTka meToma aBTOMaTHYECKOTO
JI0Ka3aTENbCTBA BBIMOJIHUMOCTHA WJIM HEBBINOJHUMOCTA TEOPEMBI B KOHKPETHOM
koJbLie. Tak e n3yyenue cBocTB RSA-kpunrocrucreMsl B 1€I€KUHIOBBIX KOJIbLAX.

Memoovl uccnedosanus — N3y4eHe JIUTEPATYPbl, METOABI TEOPUH YHCEIL.

Obnacms npumenenus — Bce cepbl HayKH, B KOTOPBIX HCCIeAyeMas 3ajada
UMEET NPUMEHEHHUE.

Pesynomamul pabomul N3710KeHBI B ABYX TJIaBaXx.

[lepBass 1aBa TMOCBAIIEHAa U3y4YeHHUIO aHaiora RSA-kpunrocuctembl
B JICICKMHJIOBBIX KOJIBLAX. N3yuyena npUMEHUMOCTh METOAA ITOBTOPHOIO
mu@poBaHus, JT0Ka3aH aHAJIOr TeopeMbl BuHepa u Ipyrux Teopem, CBSI3aHHBIX C
ee 6e3omnacHocThio. [TokazaHo, uTo 3amaya (hakTopU3aluu Kujeana MoIMHOMHAIBHO
CBOJIUTCS K 3a/1a4€ (PaKTOpU3aLMHU B LEIbIX YHCTIaX.

Bropas mmaBa mocBsimieHa Teopeme Kponekepa-Baniena.  BblaeneH knacc
(akTOpHaNIbHBIX KOJEL, B KOTOPBIX 3Ta Teopema BepHa. Pa3paboTaH anroputm
MPOBEPKU JIOCTATOYHOTO YCJIOBHUSl TMPUHAMTIEHKHOCTH (PAKTOPHAIBHOTO KOJIbIIA
aTOMy Kjaccy. Mcmone3ys 3TH aJIropuTMbl, NPUBEACHBI MPUMEPHI KOJIEL, I
koTopbIx Teopema Kponekepa-Banena Bepna. Pa3paboran meToj J0Ka3areabCTBa
HEBBINOJHUMOCTH Teopembl Kponekepa-Banena. JlokazaHo, 4rTo TEopeMa
Kponekepa-BaneHa He BBINOJHSETCS B JIEMCTBUTEIBHBIX  KBaJpPaTUYHBIX
HOPMEHHO-EBKJIMJOBBIX KOJIbIIAX.
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RSA-CRYPTOSYSTEM, ALGEBRAIC NUMBER FIELD, DEDEKIND
RING, DIVISION WITH REMAINDER, IDEAL, COORDINATE RING,
RE-ENCRYPTION METHOD, AUTOMATIC PROOF METHODS, WIENER
THEOREM, KRONECKER-VALEN THEOREM, FACTORIAL RING

Object of research — number-theoretic algorithms in abstract number rings. In
particular, the Kronecker-Walen theorem, methods of automatic theorem proving,
cryptographic algorithms.

The purpose of this work 1s to study the satisfiability of the Kronecker-Wahlen
theorem in various factorial rings. Development of a method for automatically prov
ing the feasibility or non-feasibility of a theorem in a specific ring. Also, the study
of the properties of the RSA-cryptosystem in Dedekind rings.

Research methods — study of literature, methods of number theory.

Application area — areas of science in which the problem has applications.

The results of the work are presented in two chapters.

The first chapter is devoted to the study of an analogue of the RSA cryptosys!|
tem in Dedekind rings. The applicability of the re-encryption method is studied, an
analogue of Wiener’s theorem and other theorems related to its security is proved.
It is shown that the problem of factorizing an ideal is polynomially reduced to the
problem of factoring in integers.

The second chapter is devoted to the Kronecker-Walen theorem. A class of fac!|
torial rings is distinguished in which this theorem is true. An algorithm for checking
a sufficient condition for a factorial ring to belong to this class is developed. Using
these algorithms, examples of rings are given for which the Kronecker-Walen theo!
rem is true. A method for proving the impossibility of the Kronecker-Walen theorem
is developed. It is proved that the Kronecker-Walen theorem does not hold in real
quadratic norm-Euclidean rings.



