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B nunnomuoii pabote 35 crpanuil, 10 HCTOYHUKOB, OAHO MPUITIOKEHHE.

PELIETKU, BA3UC, OPTOI'OHAJIM3ALIUS TPAMA-IIMUJTA, LLL-
IIPUBEJEHHBIN  BA3MC, 3AJAYA O PIOK3AKE, PIOK3AUHAS
KPUIITOCUCTEMA, KPUIITOAHAJIN3, SI/IPO MATPULIbIL, OFPA3 MATPHILIbI,
JIMHEMHA I 3ABUCUMOCTb.

B nuniomuoi pabote paccMOTpeH anroputMm noctpoenus LLL-mpuBenennoro

Oasmnca HCJIO‘-IHCJI@HHOﬁ PELICTKHA 34 ITOJIMHOMHAJILHOC BPCMAI.

lens pabGoThl — W3yuuTh W peanu3oBarh LLL-anroputM, paccMOTpeTh €ro

MPUMEHEHHUE B KpunTorpaduu v Ipyrux 00acTsIx MaTeMaTUKUA U UHPOPMATUKH.
B numiomHOM paboTe MOJIydeHbI CIeAYIONINE PEe3yIbTaThl:

1) nocTpoeHa (yHKIUS, KOTOpas MPUBOAUT MPOU3BOJIBHBIN 0a3UC PEIIETKH K

LLL-npuBeneHHOMY;

2) npoBeneH Kpunrtoananus mmdpa Mepxis-Xemnmmana npu nomorm LLL-

aJrOpPUTMa,;

3) peanu3oBaHbl (QYHKIMU BBIYUCIEHUS siApa W o0pa3a JIMHEHHOTO
OTOOpaKEHUS EBKIUAOBA MPOCTPAHCTBA W HAXOXKICHUS IEJIOYMCICHHOW JIMHEWHON

3aBUCHUMOCTH 3aJaHHBIX I[GflCTBPITGHBHBIX YHUCCJI, UCIIOJB3YIOIIHUC LLL-aJIFOPI/ITM;

4) pPacCMOTPEH sl MMPUMEPOB, MOKA3BIBAIOIINX KOPPEKTHOCTh pabOThI BCEX

MOCTPOEHHBIX (DYHKITHIA.

JluriioMHasi paboTa HalMcaHa Ha OCHOBE KOMILJICKCHOTO HCCIICOBaHUS padoT
3apyOC)KHBIX W POCCHHCKMX aBTOpoB. [IpakThyeckass OCHOBa HCCIIEHOBAHHUS
3aKJII0YaeTCs B peanu3aiuu anroputMos B makere Wolfram Mathematica, n3yueHHbIX B
TEOPETUUECKON YaCTH pabOTHI.

I[I/IHJ'IOMHaH pa60Ta BBIITIOJIHCHA aBTOPOM CaMOCTOATCIIBHO.



Thesis project is presented in the form of an explanatory note of 35 pages,

10 references, 1 application.

LATTICE, BASIS, GRAM-SCHMIDT ORTHOGONALIZATION, LLL-
REDUCED BASIS, THE KNAPSACK PROBLEM, KNAPSACK
CRYPTOSYSTEMS, CRYPTANALYSIS, KERNEL OF THE MATRIX, LINEAR
DEPENDENCE.

In the thesis project the algorithm of creation of the LLL-reduced basis of an

integer lattice for polynomial time is considered.

The work purpose — to study and realize LLL algorithm, to consider its

application in cryptography and other areas of mathematics and informatics.
The main results of the thesis projects are as follows:
1) function, which leads any basis of a lattice to the LLL-reduced is constructed,;

2) cryptoanalysis of the code of Merklya-Hellman using LLL algorithm is carried

out;

3) functions of calculation of a kernel and image of linear mapping of Euclidean
space and finding of integer linear dependence of the set real numbers, using LLL

algorithm are realized,;

4) a number of the examples showing a correctness of work of all constructed

functions is considered.

The thesis project is written on the basis of complex research of works of foreign
and Russian authors. The practical basis of research consists in realization algorithms in

the Wolfram Mathematica package, studied in theoretical part of work.

The thesis project was done solely by the author.



