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JurnioMHast paboTa COAepKUT:

e 28 CTpaHuL;
e | pucyHok;
e 10 UCTOYHHUKOB;

e | TalOmuria.

KimroueBsle cnoBa: AJITOPUTMBI, AJI'OPUTM TOHEJUIM-IIEHKCA,
AJI'OPUTM YUIIOJIJIBI, CUMBOJI JIEXXAH/IPA, KOHEYHOE I1OJIE.

B aumnuoMHON paboTe paccMaTpUBAarOTCS aITOPUTMBI PEIICHUS aareOpanvdecKux
YPaBHEHUH HaJ MPOCTBIMA KOHEUYHBIMM IOJSIMU: BEPOSITHOCTHBIN AJITOPUTM PELICHUS
anreOpanyecKux ypaBHEHHI MPOU3BOJIBHOUW cTeneHu, anroputMbl Tonemnu-Illenkca u
Uunosasl i pelIeHMs] KBaApaTUYHBIX CpaBHEHWW. IlomydeHbl IporpamMMmHbIe
peanuzanmuu anroputMoB Yumnossl u Tonemmm-lllenkca npu momomu OUOGIMOTEKH

oonpmmx yucen MPIR s3b1ka nporpammupoBanust C++.

['maBHOW 1ebI0 pabOTHI SIBISETCS ONHUCAHME TPEX PA3IUYHBIX aJTOPUTMOB
pelieHust anredpanyecKux ypaBHEHHUI HaJ MPOCTHIM KOHEYHBIM IOJIEM U CPaBHEHUE
OBICTPOJICMCTBUSI JBYX QITOPUTMOB pPEHIEHUS KBaJApaTHUYHBIX CpPaBHEHUW Haj

KOHCYHBIMMU ITIOJISIMH.

JlutiomHast paboTa HOCHT TMpakTUUecKuil xapakrep. E€ pe3ynbraTtbl ¥ BBIBOJ

MOI'yT OBITH MCITOJIb30BaHbI B 3aJa4ax BbIYHUCICHUA OOJIBIIINX YKCEI.

I[I/IHJIOMHaH pa60Ta BBIITIOJIHCHA aBTOPOM CaMOCTOATCIILHO.



I[I)IHJ'IOMH&SI Impana 3mMsirvdac:

* 28 cTapoHak;
* 1 mMamroHak;
10 BeIKapbICTaBaHBIX KPBIHIII;

e | TaOmiua.

KimrouaBeis cioBel. AJITAPBITMbI, AJIAPBITM TAHDJUII-IIIDHKCA,
AJIT’APBITM YbIITOJIJIBI, 3HAK JISI2KAHIPA, BAJOMAE ITIOJIE.

VY nplmuioMHall mpanbl  pasrisfarolia  alrapbITMbl  palldHHS  alreOpaldHbIX
payHaHHSY HaJl MPOCTHIMI KaHYATKOBBIMI MajsiMi: IMaBEPHACHBI aJTapbITM PaIIdHHS
anreOpaiuHbIX payHaHHSY aJBOJIbHAM cTyneHi, anrapbiT™bl Tansmmi-1llenkca 1 Upimosuibt
JUTSL BBIPANIDHHS KBAJAPATHIYHBIM TapayHAaHHSY. ATpBIMAaHBI MparpaMHBIS pIajlizarbli
anrapsitMay Tanssi-Illenkcea 1 Usinosuiel npel qanamose 0101isToK Bsutikix jikay MPIR

MOBBI ITparpamaBanss C ++.

["anoyHaii MaTail npausl 3'ayiseria amcaiHe TpPOX PO3HbBIX aJlrapbITMay palsdHHS
anreOpaluyHbIX payHAHHSAY HaJ MPOCTHIM KAaHYATKOBBIM TIOJIEeM 1 MapayHaHHE

XyTKaJ3elHaclll JBYyX alrapblTMay pamdHHSA KBAJpATHIYHBIM IMapayHaHHSAY Hal

KaHYaTKOBBIMI ITAJISIMI.

JIpIryToMHas Mpata HOCILb MPAKTHIYHBI XapaKTap. Sle BbIHIKI 1 BbIBAJI MOTYIlb OBIIb

BBIKAPBICTAHBI ¥ 337a4ax BbUIIUAHHI BSUTIKIX JIIKAY.

JIpIrisioMHas 1mpara BblIKaHaHa ayTapaM caMacTOWHa.



The diploma thesis contains:

e 28 pages;

e 1 figure;

o 10 references;
o 1 table.

Key words: ALGORITHMS, TONELLI-SHENKS ALGORITHM, CIPOLLA
ALGORITHM, LEJANDER SYMBOL, FINITE FIELD.

In the thesis we consider the following algorithms for solving algebraic equations
over simple finite fields: probabilistic algorithm for solving algebraic equations of
arbitrary degree, Tonelli-Shanks and Cipolla algorithms for solving quadratic
congruences. Have been received software implementation of Cipolla and Tonelli-Shanks

algorithms using the library of large numbers MPIR on C++.

The main goal of the thesis is the description of three different algorithms for
solving algebraic equations over a simple finite field and a comparison of the speed of

two algorithms for solving quadratic congruences over finite fields.

The diploma thesis is of practical importance. The results and inference can be used

of the analysis and problems of calculating large numbers.

The thesis was written by the author independently.



