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1 Crarum B cuucaHud

1. B. Kostova, N. L. Manev, A [25,8,10] does not exist, Comptes rendus
de ’Academie bulgare des Sciences, 43 (1990), no.3, pp. 41-44:

A characterization up to isomorphism of [16,7,6] and 15,7, 5] codes is given. As
a consequence is proven that [25,8,10] does not exist.

Omnucanu ca Bcuaku Henzomopdun [16,7,6] u 15,7, 5] komose. Karo cieacrsue e
nosiyueno, 4e [25,8, 10] e c¢bimecTByBa.

2. E. KousieB, H. Manes, /IBouunbliii BecoBoii cnekTp pasmupuHoro (2™ 5]
koma Puga-Comomona m myasHoro kona, IIpob6saemsr nepemaunm madopma-
nun, 30 (1994), no. 3, 38-46:

PaccmarpuBaercs pacmupenssiii 2™, 5] ko Puga-Comomona nag GF(2™) u ero
JBOMYHBII 00pa3, 3a1aBaeMblil BIOOpoM Gasuca [y, Ba, . . ., By vag GF(2). s ne-
KOTOPOro KJacca 0a3MCOB BEIUUCICH BECOBOIl CIIEKTP IBOMYHOrO OGpasa.

Pasriexa ce pacmupen 2, 5] ko na Puga-Cosomon nag GF(2™) u Heropusr
JBOMYeH 00pas, 3aja/ieH upe3 u3bop Ha Gasuc [, o, . .., By Hag GF(2). 3a onpee-
JIeH KJIac OT 6a3UCH € HaMepeH TerJIOBHUS CICKTbp Ha JBOMYHUS 00pas.

3. IO. Bopucos, H. MauneB, MuaunmajpHbI€ KOAOBbIE CJIOBA IIPUMUTHBHOIO
kona BYX, IIpobaemsr nepenauu uadopmanun, 34 (1998), no. 3, 37-46:

OmpeieleHo Iuc/I0 MUHIMATBHBIX (HEMIHIMAIBHBIX ) KOTOBBIX ¢10B Beca 10, 11
JIBOMYHOTO IPUMUTUBHOTO [N = 2™ — 1, n — 2m, 5|-kona BUX, ucnpasisioniero ase
ommubOKM, U CJI0B Beca 12 ero pacimmupeHHoOro Koja.

Hamepen e 6posiT Ha MUHEUMATHUTE (HEMUHUMATHUTE) KOJOBH ayMu ¢ Teria 10,
11 B npumuruBHus asonden BYUX [n = 2™ —1, n—2m, 5]-Koj1, u3npassil JBe IPEIIKH,
1 Ha MUHUMAJTHUTE JIYMH C TerJ0 12 B pa3MIupeHus My KOJI.

4. Y. Borissov, N. L. Manev, S. Nikova, On the non-minimal codewords
in binary Reed - Muller codes, Discrete Applied Mathematics, vol 128
(2003), no.1 pp. 65-74:



First, we compute the number of non-minimal codewords of weight 2d,,;, in the
binary Reed-Muller code RM (r, m). Second, we prove that all codewords of weight
greater than 2™ — 2™~"*! in binary RM (r,m), are non-minimal.

Hawmepen e 6posiT Ha HEMHHUMAJIHUTE KOJIOBH JYMU C TerI0 2y, B JBOUIHHSA KO/
ua Pug-Manep RM (r,m) u e 10Ka3aHo, e BCUYKH KOJOBH JIyMH C TErJIO MO-TOJISIMO
or 2™ — 2™~ g npomunua RM (r,m) ca HeMHUHUMAJTHH.

5. H. Kostadinov, H. Morita, N. L. Manev, Integer codes correcting single
errors of  specific types (+eq1,tes,...,+es), IEICE  Trans.
Fundamentals, vol. E86-A, no. 7, July 2003, pp. 1843-1849:

In this paper, we investigate the problem how to construct integer codes capable
of correcting any single error in the set {41, &=¢, ..., £t*71} and generalize our results
to obtain (deq, £eo, ..., e,) single error correctable codes where e;’s are different
elements in Z 4. Moreover, we shall give the exact form of the check matrix in most
of the classes considered in this paper.

NsyuaBar ce komoBe HaJ KpailHu HpbCTeHH Z 4 OT OCTATHIU 110 MOILYJ Hsl-
KakBo ecrecTBeHo uncsao A (Momuocr Ha asdasura). nckyrupan e mpobiembr
KaK Ja Ce KOHCTPpyUupaT KOJOBE CHOCO6HI/I Jda U3MPpaBAT €JUHUYHU T'DEINIKNU OT BHIA
{£1,4t, ..., +£t* 1} Homydenuar pesynTar ce 0606TIaBa 10 METO, 3a HAMEPAHe Ha
KojIoBe m3npasamu (e, teq, ..., te;) eJIMHIIHN TPENIKU, KbJIeTO €;TaTa ca pas-
JUYIHEU eleMeHTH Ha Z 4. Helo moBeue, qaBa ce TOUHATA HA TPOBEPOUHATA MATPHUIIA
B [IOBEYETO OT Pa3T/IeJaHUTE KJIACOBE KOOBE.

6. Y. Borissov, N. L. Manev, Minimal codewords in linear codes, Serdica,
vol. 30 (2004), no. 2-3, pp. 303 - 324:

Cyclic binary codes C of block length n = 2™ — 1 and generator polynomial
g(x) = my(x)masi1(z), (s,m) = 1, are considered. The cardinalities of the sets
of minimal codewords of weights 10 and 11 in codes C and of weight 12 in their
extended codes C are determined. The weight distributions of minimal codewords in
the binary Reed-Muller codes RM (3,6) and RM(3,7) are determined. The applied
method enables codes with larger parameters to be attacked.

Nscaenpar ce nukanaan kKoaose C ¢ rbjKuHa 1 = 2™ — 1 1 mopazk 1aii HOoJHHOM
g(x) = my(x)mas11(z), (s,m) = 1,. Onpesenenn ca MOINIHOCTHTE HA MHOYKECTBATA
0T MHHHMAaJHHA KomoBu jaymu ¢ Tersia 10 mw 11 B C u ¢ Tersio 12 B C. Hamepeno e
TErJIOBHOTO paslpe/ie/ieHne Ha Ha MuHuMatauTe gaymu B RM(3,6) and RM(3,7).
[Ipusiokenure MeTo/ M J1aBaT HAJEZK/A, 4e Ie MOraTl Jila Ce aTaKyBaTl U KOJOBE C
[O-TOJIEMU TTAPAMETPH.

7. H. Kostadinov, H. Morita, N. L. Manev, Derivation on bit error proba-
bility of coded QAM using integer codes, IEICE Trans. Fundamentals,
vol. E87-A, no. 12 (Dec.2004), 3397-3403:

In this paper we present the exact expressions for the bit error probability over a
Gaussian noise channel of coded QAM using single error correcting integer codes. It



is shown that the proposed integer codes have a better performance with respect to
the lower on the bit error probability for trellis coded modulation The comparison of
bit error probability versus signal-to-noise ratio between integer coded modulation
and trellis coded modulation shows that the former has a better performance and
less complexity

Hamepena e ¢dbopmyna 3a BeposTHOCTa 3a rpemka ua 6ur (BER) mpu kanan c
[aycoB 1yMm, KoraTo npu KOMyHHUKaImsTa € usnoaspana mopytanus QAM (3aama-
Ba Ce CbC C'b3Be3JHe MPEeJCTASIBAIND PABHUHA DENIeTKs) M KO HaJ Z,4 W3MPaBSIIIL
e MHUYIHU Tperku. [[lokasano e, 1e Te3um KOJOBE MMAT TO-MAJIKA CJIA0YKHOCT W JaBaT
110-7100po orHoterne Ha BER KbM CHTHAT /TITyM 9aCTHOTO B CPSIBHEHHE € KJIaCHIec-
kata trellis coded modulation.

8. M. H. Lee, N. L. Manev, Xiao-Dong Zhang, Jacket transform eigenvalue
decomposition, Applied Mathematics and Computation, Elsevier, 198/2
(May 2008), pp. 858-864:

In this paper we give necessary and sufficient conditions for a Jacket decomposa-
bility. Some properties of Jacket matrices are also proved. Jacket matrices are
interesting for an eigenvalue decomposition and signal processing because they are
easily invertible.

Jlamenn ca HeOOXOAMMHUTE W JIOCTATHUYHU YCJIOBUS 3 JUATOHAJIU3UPYEMOCT Ha,
Mmatpuiu ¢ Jacket marpumnu. /lokaszanu ca u Hakou cBoiicTBa Ha Jacket marpunure.
[TocienauTe Ca HHTEPECTHH 3aIIOTO JIECHO Ce HAMHpPAT OOpATHUTE UM MATPHIH.

9. N. L. Manev, Sequences generating permutations, Applied Mathe-
matics and Computation, Elsevier, Vol. 216 (2010), no. 3, pp. 708-718:

Linear recurring sequences generating permutations of the elements of a finite
ring are introduced and examined. A complete answer to the discussed problems is
given for the second-order sequences over Zj;. The possibilities for applications are
also discussed.

NszyuaBanu ca JinHeiiHn peKypPEHTHU PEJIUIU IMOPAaK/IAIM MePMYyTallul Ha eJjie-
MEHTHUTE Ha KpailHW MPbCTEHH. 3a PEIUIATEe OT BTOPU pea Hal Zj)s ca JaJeHn He-
OXOJIUMH U JIOCTATBHIHU YCJIOBHA Ja Ca OT pasryiexkjaHusd Tull. J[McKyTupanu ca u
Bb3MOKHU TPUIOKEHHUS.

10. N. L. Manev, Grid and simulation of digital communication systems,
Serdica Journal of Computing, vol. 4 (2010), pp. 101-112:

The purpose of this paper is to turn researchers’ attention to the usage of
grid computing for simulating digital communications and its large potential for
decreasing significantly the duration of the experiments and for improving statistical
representativeness and reliability of the obtained results.

I_Ie.HTa Ha CTaTudTa € [Jda IIpuBJIedYe BHUMaHUETO Ha ClIeIUuaJIUCTHUTE 110 KOMY-
HUKalIU K'bM BbHb3MO2KHOCTHUTE, KOUTO IIpeaIararT M39uCJaANTeJIHUTE I'pul TEXHOJIOTIA
3a CyMyJallid HA JUTHTATHE KOMYHUKAIIMOHHHU cucTeMu. V3mos3BameTo mm Mozxe



Ja HaMaJId APpaCTHYHO BPEMETO 3a EKCIEepHMEHTH W Ja IOBUIIN CTaTHCTHYECKaTa
IpeacCTaBUTEJIHOCT U HAaJAC2KHOCT Ha IIOJIYyYEHUTE U3BOIAMU.

11. H. Kostadinov, H. Morita, Noboru Iijima, A. J. Han Vinck, N. L.
Manev, Soft decoding of integer codes and their application to coded
modulation, IEICE Trans. Fundamentals, vol. E93-A (2010), no. 7, 1363-
1370:

Integer codes are very flexible and can be applied in different modulation schemes.
A soft decoding algorithm for integer codes will be introduced. Comparison of symbol
error probability (SEP) versus signal-to-noise ratio (SNR) between soft and hard
decoding using integer coded modulation shows us that we can obtain at least 2
dB coding gain. Also, we shall compare our results with trellis coded modulation
(TCM) because of their similar decoding schemes and complexity.

KO,ZLOBeTe Ha/l ZM Ca MHOI'O I"'bBKaBH 110 OTHOIIIEHUE Ha Bb3MO2KTTa 3a IIpUuJjiarane
B PA3/JYHU CHCTEMH 3a MOjyJianus. B craTusita ce jjaBa aJropuTbM 3a MEKO JEKO/ -
paHe Ha TaKHBa KOIJOBE. CpaBHeHI/IeTO Ha OTHOINMEHUATa BEPOATHOCT 3a T'pPeliKa Ha
cumBoa (SEP) kbM gactrOTO curaas/mym (SNR) MeK/Iy MEKOTO U TBBPIOTO JIEKO-
JupaHe IpHU U3I0JJI3BaHe Ha KOIOBe Hal Z), mokKassa mogobpenue or 2 db B mos3a na
mekoTo. [losioxkuresinu ca u cpaBHenusita ¢ kjacudeckara trellis coded modulation

(TCM).

12. H. Kostadinov, H. Morita, N. L. Manev, On (+1) Error Correctable
Integer Codes, IEICE Trans. Fundamentals, vol. E93-A (2010), no. 12,
pp. 2758-2761:

Integer codes correct errors of a given type, which means that for a given
communication channel and modulator we can choose the type of the errors (which
are the most common) then construct integer code capable of correcting those errors.
A new general construction of single (£1) error correctable integer codes will be
presented. Comparison between single and multiple (£1) error correctable integer
codes over AWGN channel using QAM scheme will be presented

Komosere Ha Zjy; n3npaBaT rpemKkn OT AaJI€H THII, KOETO JaBa Bb3MOXKHOCT 34
JlaJIeHN KOMYHUKAINOHHEH KaHAJI ¥ MOJLYJIATOP JIa OMPEeIeINM HAl-1eCTO CPeIaHust
THUI TPENTKU W JIa KOHCTPYHpPaMe KOJ U3NPAaBSIl TO3W THII T'peniku. B cratusita ce
npeJiIara Hopa 001a KOHCTPYKITHs HA KOJOBe Kopurupainu euandau (£1) rpemku.
JlazieHo e u cpaBHEHHE MeKJly KOJOBe KPUTUPAIIM € UHUYHE U MHOTOKpaTHu (£1)
rpemku no KanaJ ¢ 0s1 agurusen [aycos mym u QAM moaysranus



2 Cratum; B mopeauiid 1 IJIaBU OT KHUTH

1. Y.Borissov, N.Manev, Some Comments on Bossert-Mahr-Heilig Scheme,
Enhancing Cryptographic Primitives with Techniques from Error Correc-
ting Codes NATO Science for Peace and Security Series, D: Information
and Communication Security, vol. 23, IOS Press, 2009, pp. 244-249:

In 1993, Bossert, Mahr and Heilig proposed a cryptographic scheme based on
error-correcting codes that provides simultaneously error correction and message
authentication. They also sketched out an idea how their scheme to be analyzed.
Developing their idea after detailed analysis we reveal an weakness in a concrete
implementation which can be exploited by active intruder to maintain an attack
with considerable probability of success. Countermeasures against this probabilistic
attack are given

B 1993 Bossert, Mahr u Heilig npeioxkuxa kpunrorpadgceka cxema da3zupana Ha
KOJIOBe H3IPABAIIN TPENIKN, KOATO DPEAJH3Upa €JTHOBPEMEHHO ayTeTU(UKAIMSI HA
CHOOIIEHNeTO W TMOMPAaBs I'PENTKN B HETO MPUYMHEHH B IPOIeca Ha KOMYHHUKarusg. B
paboraTa cu Te JaBaT Wied W KaK cxeMaTa UM Ja Obje aHagusupana. PaspuBaiiku
Tas3yW wjes CJej JieTaujeH aHaJu3 HHue MocouBame cjaboCT Ha cxemara, KOSTO On
MO3BOJIN/IA TPU ONpeJeeHa pean3alns Ja Ce OCHINEeCTBA aTakKa CbC 3HAYUTE/THA
BepOATHOCT 3a ycneX. [Ipeamarame KoHTpaMepKu 3a /1a ce n30erHe Ta3u Bb3MOXKHOCT.

2. S. Boumova, H.Kostadinov, N.L.Manev, Watermarking, steganography,
and error-control codes, American Institute of Physics Conference procee-
dings, vol. 1404, 193-199:

An algorithm for embedding binary messages in spatial domain of images is
proposed. The algorithm exploits erasure capability of error-control codes that results
in improving the robustness and increasing the size of the embedded message. This
enables the described algorithm to be used for steganographic purposes, too.

[Ipeiara ce aaropurTbM 3a Bjarate (B HPOCTPAHCTBeHaTa 00J1aCT) HA CKPUTA
nndopmalius B n300pakeHusi, KOMTO U3M0/I3Ba Bb3MOKHOCTUTE HA KOPUTUPAIIUTE
KOJIOBE JIa U3MPABAT H3TPUBAHU (JIBa 'bTH HOBEYe OT IPENIKUTE, KOUTO H3IPABSIT).
[Ipu TO31 AJITOPUTHM Ce TMOCTHUTA IMO-TOISIM KANAIUTET U YCTOWIMBOCT HA BJIaraHara
uHdOpMaIms.

3. S. Ivanovska, A. Karaivanova, N. L. Manev, Numerical integration
using sequences generating permutations, LSSC 2011, Lecture Notes in
Computer Sciences, Springer, 2012, vol. 7116 (2012), pp. 455-463:

In this paper we propose a new class of pseudo random number generators based
on a special linear recursions modulo m. These generators produce sequences which
are permutations of the elements of a Z,,. These sequences have been developed for



other applications but the analysis of their statistical properties and the experiments
described in this paper show that they are appropriate for multiple integration. Here
we present some results from numerical tests comparing the performance of the two
proposed generators with Mersenne Twister.

B crarugra ce ommcBa HOB KJiac TeHepaTop Ha IICEBJIOCTYYalHH YHCJa, KOWTO
ce M3M0JI3Ba 3a MHTerpupaHe Ha MHOIOMEPHHU HHTerpaju. I'eHeparopbT ce Oa3upa
Ha PEKyPEHTHA PEJIMIlA, KOATO AaBa IMepMyTallis Ha eJlyMEeHTUTe Ha Z,,. ducjienure
eKCIIEPUMEHTH 33 CPaBHsIBaHE Ha Pa3IJIeZK/IaHus reHepaTop ¢ remeparopa Mersenne
Twister. Moka3Ba, 4e HOBHSIT MeHepaTOp JaBa Haii-MaJKo ChIuTe (4ecTo u Mo-106pH)
PE3YJITUTH B T€3U IIPUIOZKEHUS.

4. T. Gurov, S. Ivanovska, A. Karaivanova, N.L.Manev, Monte Carlo
methods using a new class of congruential generators, L. Kocarev (Ed.):
ICT Innovations 2011, AISC Volume 150, pp. 257-267, Springer-Verlag
Berlin Heidelberg, 2012:

In this paper we propose a new class of congruential pseudo random number
generator based on sequences generating permutations. These sequences have been
developed for other applications but our analysis and experiments show that they
are appropriate for approximation of multiple integrals and integral equations.

Hos k/1ac reneparop Ha rceBpoc/Iydaiinn ducsa Oa3upaH Ha PEKYPEHTHH PeJIAIIN
Ce TeCTBa 3a CUMYJIAINU U YUCIEHO PellaBaHe HA WHTErPAJTHU YPABHEHUST OMUACBATIH
poreca Ha JBUKEHHUE HA €JeKTPOHUTE B MOJIYITPOBOIHUIIH.

5. E. Atanassov, D. Georgiev, N. L. Manev, Number Theory Algorithms
on GPU Clusters, M. Dulea et al. (eds.), High-Perf. Comp. Infrastr. for
South East Europe’s Research Communities, Modeling and Optimization
in Science and Technologies 2, Springer International Publishing Switzer-
land 2014, Volume 2, pp. 131-138:

Many algorithms from Number Theory and their implementation in software
are of high practical importance, since they are the building primitives of many
protocols for data encryption and authentication of Internet connections. Number
theory algorithms are also the basic part of cryptanalytic procedures. Many of these
algorithms can be parallelized in a natural way. In this paper we describe our efforts
to develop a software package that implements various Number Theory algorithms
on GPU clusters and in partial our implementations of integer factorization using
NVIDIA CUDA on clusters equipped with NVIDIA GPUs. Also we report results
of our experiments regarding the performance of our implementation.

Muoro ajropuTvMu OT TeopHsi Ha YHCAATa Ca B OCHOBaTa Ha KpunTorpadckn
IPUMHUTUBA U MPOTOKOIU. B craTusara ce ommcBaT ycwausTa HE J1a ce pa3padoru
codryepen nmaxer peanusupaint Ha GPU kibcTep pa3iudHu aJiropuT™Mu OT TEOPHs
HA YUC/IATAa U B 9aCTHOCT AJITOPUTHM 34 pasJjiaraHe Ha MHOZKHUTEM HA [OJIEMHU IEeJIH
qucsa apes3 ajaredbpuyanu Kpusu. E3ukbr ¢ koiito ce mporpamupa e NVIDIA CUDA.



3 Crarum B cOOpHUIA OT TPYA0Be Ha KOH(epeHIun

1. N.Manev, S. Topalova, Software system for testing Reed-Solomon
codes in different channel, Proceedings of XXI Spring Conference of
Union of Bulgarian Mathematicians, April 3-6, 1992:

Onucana e codryepHa CUCTEMA PEATU3UPAILA JIEKOJUPAHe ¢ aIropuTbM Ha EB-
kang Ha Ko Ha Pua-Cosomon usnpassamt | rpemxu nag GF(27) n uarepimsumr.
Cucremara e pa3paboTena 3a jia Ce TECTBAT PA3JIUIHU MapaMeTPH BbPXY JTaHHU OT
PeAJTHH TIOJIeBH YCJIOBHsI CbOPAHH OT BOEHHOTO yumuiie BbB B. TbpHOBO (1aHHUTE
ca OT TPEIIKUTe MPU PATHOKOMYHUKAINN MEXK/Iy CBbP30UHH TO/Ie/IeHUs HA TePUTO-
pusra Ha Bbarapus).

2. S. Ilieva, N.L.Manev, Error-correcting pairs for binary cyclic codes
of length 63 and 65, Proceeding of IV Int. Workshop on Algebraic and
Combinatorial Theory, September 11-17, 1994, Novgorod, pp.102-106

The error-correcting pairs for binary cyclic codes of length 63 and 65 with d >
dpcy have been found by computer search.

C KOMIIFOT'bPHO T'bPCEHE Ca HAMEDEHHM TaKa HapedyeHUTe JBOWKM KOJOBE 3a U3-
npaBsiHe Ha I'PEIIKU 3a JIBOMYHHU IUKJINIHH KOJI0Be ¢ d > dpoy W ab/iKuHE 63 1
65.

3. E.Kolev, N.L.Manev, The binary weight distribution of concatenated
codes based on Reed-Solomon codes, Proceeding of IV Int. Workshop on
Algebraic and Combinatorial Theory, September 11-17, 1994, Novgorod,
pp.116-121.

Consider [2™,k,2™ — k + 1] extended Reed-Solomon code. If every coordinate
symbol is represented by the corresponding m-tuple over GF(2) using a basis of
GF(2™) and a parity check symbol is added to each m-tuple we obtain a
[(m-+1)2™, mk] binary code. Herein we determine the binary weight distribution of
the obtained concatenated binary code for £ < 3. The distribution does not depend
on the basis. For £k = 4 and m odd the binary distribution is calculated and the
dependence with the basis is revealed.

Ako Besika koopamnara B 2™k, 2™ — k + 1] pasmmpen kox Ha Pug-Cosomon
ce 3amenu ¢ m-opkara Hag GF(2) msnonssaiikn Hakakbs 6asuc Ha GF(2™) u ce
106aBH TIPOBEPKA IO YETHOCT KbM BCIKa TaKaBa 1M-OpKa Ce MOJIydaBa JIBOMYEH
[(m + 1)2™, mk] kox. B ta3u crarus onpejessiMe TErJIOBHOTO Pa3lpeIe/eHHe Ha



HOJTydeHusl JBOMYeH Koi 3a k < 3 u mokasBame, 4e He 3aBHCH OT m300pa Ha 0Oa3m-
ca. llpu k = 4 u m HedeTHO pa3upee/IEHUETO CHIIO € HAMEPEHO U € OIPejie/IeHa
3aBUCUMOCTA MY OT Da3uca.

4. Y. Borissov, N.L.Manev, A note on the Stern’s syndrome identification
scheme, Proceedings of XXVI Spring Conference of Union of Bulgarian
Mathematicians, April, 1997:

The security of a variant of the Stern’s syndrome identification scheme is analyzed
as well as some measures for improving the scheme are proposed. In particular, an
answer to the question formulated by Stern is given.

V3ciieiBana e cCUrypHOCTTA HA BapHAHT HA cxeMmaTa 3a ujentudukas Ha [lepH.
[Ipeioxkenu ca MepKu 3a Mo00psBaHe HA CUTYPHOCTTA. B 9acTHOCT e Ja/ieH OTro-
BOD Ha BbIIpoca moctasen oT IllepH.

5. Y. Borissov, N.L.Manev, Minimal codewords of weight 10 in the cyclic
code with generating polynomial m,(z)m;(z), Proceedings of XXVII Spring
Conference of Union of Bulgarian Mathematicians, April, 1998, pp. 183-
189:
The number of nonminimal codewords of weight 10 is determined for the class of
cyclic codes with zeros v and o, where « is a primitive element of the field GF(2™)
Omnpenens ce OposiT Ha HEMUHHMAJHUTE KOJ0BH BekTopu ¢ teryio 10 3a kjac

OT HNUKJIMYIHU KOJOBU C HYJHN & U 0[5, KbAEeTO ¢ € IPUMHUTUBEH €JIEMEHT Ha ITOJIeTO

GF(2™)

6. N.L.Manev, Error-correcting codes in cryptography (Invited
lecture), Proceedings of XXVII Spring Conference of Union of Bulgarian
Mathematicians, April, 1998, pp. 48-62:

The purpose of this paper is to make the reader acquainted with the applications
of error-correcting codes in designing cryptographic systems as well as to serve as a
brief introduction into the cryptography as whole. Throughout the text the emphasis
is on explaining the main ideas rather than providing results in complete generality.

Henra va crarusita e jga 3all03HAE YUTATE/JUTE C MPUJIOKEHUSTA HA KOJIOBETE
U3IPABSIIN I'PEIIKA 33 TpoeKTupane Ha Kpunrorpadceku cucremu. Habsiernaro e mo-
CKOPO Ha U3JlaraHeTO Ha UAEUTE U IPUHOUIINTE, OTKOJITOTO Ha KOHKPETHU pe3yJTaTu.

7. Y. Borissov, N.L.Manev, Minimal codewords in binary cyclic codes of
length 31, Proceed. of the II Intern. Workshop on Optimal Codes and
Related Topics , 1998, pp. 19-27:

It is shown that two classes of codes are intersecting. Set of minimal codewords
for any cyclic code of length 31 is described.

3a JBa KJjaca KOJOBe € JIoKa3aHo, 4e ca “intersecting”. 3a BCHYKH NHUKJIUIHU
KOJIOBE ¢ JTbIKUHA 31 ca ompe/ieieHn MHOXKEeCTBATa OT MUHUMAJTHUTE UM Ty MH.



8. T. Nikolov, N. L. Manev, On the binary complementary sequences,
Proceeding of the VII International Workshop on Algebraic and Combina-
torial Coding Theory, 2000, pp. 245-250.:

We describe a new algorithm for searching pears of complementary sequences
and apply it to check all possible lengths n < 100.

[IpeacraBsmve HOB aJIrOPUTHM 3a ThPCeHe Ha JBOHKH JOIbJIBAIIU C€ PEIUIU U
npuJjiaraMe TO3u aJI'OPUT'bM 34 JIa TbPCUM TaKuBa pejuiiy 3a jbjkuan 1 < 100..

9. N. L. Manev, F. A. Sallam, Primes of shape 2pq+1, p,q primes,
Proceeding of the conference "20 years mathematics and informatics in
VTU ”St. St. Kiril and Metodi”’, May 12-13, 2006, V.Turnovo, pp. 75-80
(moknagsano Ha MASSEE Int. Congress on Mathematics, May 31 II June
4, 2006, Cyprus):

The primes of the form 2pq + 1, where p and ¢ are also primes are considered.
Some properties of these numbers are given and their distribution is studied. A
special attention is paid to the cases ¢ = p+ 2 (twin primes) and ¢ = p + 4 (cousin
primes). How to calculate (with a prescribed accuracy) the constants defined in this
paper is described, too.

Pasruexiar ce npoctu duciia ot Buia 2pq+1, KbJIeTo p U ¢ ca CbIIO HPOCTH U CE
JIOKa3BaT HSIKOW TexHW CBoiicTBa. V3ciensa ce u pasupenenrennero nm. Crernuasso
BHUMaHWe ce 00pbIna Ha dncaaTa "oansnann” (¢ = p+2) u ‘6parouenn” (¢ = p+4).
[IpecMsaTaneTo Ha KOHCTAHTUTE HA Pa3lpeeleHHeTO Ce CBeXKJIA 0 IMPeCMsITaHe C
MHOTO ToJisiMa TOYHOCT (10 500-s1 3HAK) Ha a3eta dyHKIUATa 1 L-DyHKIUATA HA
upuxie.

10. H. Kostadinov, H. Morita, N. L, Manev, A. J. Han Vinck, Coded
modulation with single error correctable integer codes, 10th Int. Workshop
on Algebraic and Combinatorial Coding Theory, Zvenigorod, Russia,
Sept. 3-9, 2006:

In this paper we proposed two constructions of single error correctable integer
codes and showed how to apply them to QAM and PSK schemes. The comparison
on bit error probability versus signal-to-noise ratio between ICM and TCM shows
that ICM and TCM have almost the same performance. As advantage of ICM we
can point out the low decoding complexity. We proposed soft decoding algorithm for
single error correctable integer codes. From the experimental results we can conclude
that the soft decoding algorithm using single error correctable integer codes has
better performance than the hard decoding algorithm for small value of code length
n. For larger value of n the soft decision decoder is substantially more complex
than the hard decision decoder. The using of integer codes capable of correcting
more than one error makes it possible to improve the performance, but increases the
complexity.

[Ipepsara T ce aBe KOHCTPYKIMK HA KOJOBE HAJ Z 4 N3NPABAIIN €INHIIHU I'PEIIl-



kn u npmioxkennero uM npu QAM u PSK moxynamuu. Cpasussa ce BER mo ot-
womenune #Ha SNR npwu npuioxenuero wa resu kogose (ICM) u rpesnunc koaupa-
wero (TCM). Hamusit Mero gaBa chiure pe3yJTaTd MPH 3HAYUTETHO M0-MaJKa
CJIOKHOCT Ha peajm3arus. AKO ce IPUJIOXKH U IpeIIaraH0TO MEKO JIeKOHpaHe Ce
[OJTYIABAT MO-JT00pH PE3YIATATH.

11. H. Kostadinov, N. L. Manev, H. Morita, Double +1-error correctable
codes and their applications to modulation schemes, Eleventh Int. Work-
shop on Algebraic and Combinatorial Coding Theory, June 16-22, 2008,
Pamporovo, pp. 155-160:

Codes capable to correct two errors of value £+1 in a codeword are constructed
and studied. Large number of experiments simulating the implementation of several
double *1-error correctable codes in QAM-modulation schemes have been carried
out. The obtained results present in graphical form the performance of the coded
modulation schemes based on the considered codes versus signal-to-noise ratio (SNR).
The results confirm the good performance of integer coded modulation in comparison
to the other schemes for coded modulation.

Koncrpyupar ce u uscieBar Koj0Be u3lpasiiu JBe rpeiiku oT Bujga 1. ['ojisim
Opoit ekciepumenTn ¢ TakuBa Koo0Be npu QAM MogyIanuoHHN CXeMu ca peasin3u-
panu. [losydenure pesyaratu ca npejcraBeHun B rpadudna ¢gpopma 1Mo OTHOIIEHUE
Ha YaCTHOTO CHIHAJ /IyM. Pe3yaraTure MOATBbPKIABAT T0OPUTE KAYeCTBA HA Pa3-
[JIeKIaHUTEe KOJIOBE.

12. H. Kostadinov, N. L. Manev, N. Iijima, H. Morita, Double error
correctable integer code and its application to QAM, Proceedings of the
IEEE International Symposium on Information Theory and Its Applica-
tions (ISITA2008), Auckland, New Zenland, December 7-10, 2008, pp.
566-571:

A new construction of double error correctable integer codes and their application
to QAM scheme are presented. Soft decoding algorithm for multiple error correctable
integer code which are suited to any modulation scheme (QAM, PSK, ASK) will be
introduced. Comparison of bit error rate (BER) versus signal-to-noise ratio (SNR)
between soft and hard decoding using integer coded modulation (ICM) shows us
that we can obtain approximately 2 dB coding gain.

Koncrpyupa ce HOB U3npaBsIil JBe TPEIIKH KO Hal Z,, u ce npuaara 3a QAM
cxemu. JlaBa ce u aJaropuTbM 3a MEKO JIEKOINPAHE MOIXOISINO 38 PA3IUIHU MOJTY-
nanmorrn cxemu (QAM, PSK, ASK). CpaBHsiBaHeTO Ha BepOSTHOCTTA 3a TDeIiKa
na 6ur (BER) no ornomenne na curuas/mym (SNR) Mexay MEKOTO U TBBPIO Je-
Kogaupane mpu onucanata [CM mokassa momobpenune ot 2 dB.

13. E. Atanassov, D. Georgiev, N. L. Manev, ECM Integer factorization
on GPU Cluster, Proceeding of MIPRO 2012 - Jubilee 35th International
Convention on information and communication technology, DC-VIS -
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Distributed Computing and Visualization Systems, May 21-25, 2012,
Opatija, Croatia, pp. 343 - 34T:

The problem of integer factorization is of high practical importance because of
the widespread use of public key cryptosystems for encryption and authentication
of Internet connections. In this paper we describe our implementation of the elliptic
curve method of integer factorization on an NVIDIA GPU-based cluster using the
CUDA technology and report the results of our experiments. The performance of
our implementation is compared with other known experiments and software.

B craruara ommcsame mamra mmimaementanus Bbpxy NVIDIA GPU xabcrep c
u3nos3Bane Ha CUDA e3uka Ha MeTOJ1 3a pasJjiarane Ha TOJIEMH [EJTH 9ucaa 6a3upan
HA eJINIITUIHU KPUBH.

14. H. Kostadinov, N. L. Manev, On codes for flash memory, proceeding
of the Thirteenth Inernational Workshop on Algebraic and Combinatorial
Coding Theory, June 15-21, 2012, Pomorie, pp. 197-202:

In this paper, we give a construction of a single asymmetric 2-limited magnitude
error correctable code and apply it to solve the problem of writing data in flash
memories. For some parameters, the codes we obtained by this construction are
optimal.

OnucBa ce KOHCTPYKIMS Ha KOJOBE M3MPABSIIN €IUHAYHNA 10 2 HAUBA IPENIKA U
npujgaraHeTo uM Mpu 3alluC Ha JaHHU Ha (bﬂaﬂl IIaMeT.

15. H. Kostadinov, N. L. Manev, On integer code correcting single error of
type (+1;2), Proc. of Seventh International Workshop on Optimal Codes
and Related Topics OC 2013 September 6 - 12, 2013, Albena, Bulgaria,
pp- 134-139:

In this work we have presented a new class of single error correctable integer
codes designed for an application in a flash memory. Moreover, we gave the exact
form of the check matrix for those codes. The decoding complexity of the codes is
linear, regarding to the code length, and can be used a look-up table to decode them.
All these advantages of integer codes makes them very suitable for their usage in
the practice.

JlaBame HOB KJj1ac OT KOJIOBe HAJL Z,, TOMPABAIIN eIHA TPEITKa CIeNUaATHO Ch3-
Jlajie’ 3a MpuiozKeHne BbB diam namverute. Onpeaensgme U TOYHUS BU HA TPOBe-
podYHaTa MaTpUIa Ha Te3u KomoBe. CI0KHOCTTA TPHU JEKOJAUPaHe 33 Te3W KOIOBE e
JIMHEHHA 110 Ib/IZKMHATA UM U 338 HPAKTUYECKH eI MOKe Jia ce peajn3upa tab/jimd-
HO.
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4 YduyebHU MaTepuaan

JIGKHI/IH IIO Teopusda Ha YucJjarTa

Jleknuure Ggxa HANUCAHW 3a Ja MOKPUAT MaTepuaa, KOUTO 4eTdX B Kypca Io
Teopus Ha yucsara 3a bakasaspu BbB PMU na CV “Cs. Kir.Oxpujycku’. Bazucuusit
MaTepuaJ ce CbCTOU OT 7 TJIaBH:

.1, Apurmeruka. Cies akcnomarunduoro (Ileano) mocrposiBane na ecrecrBeHu-
Te YucJia ¥ Pa3lIupsiBAHETO UM JI0 IP'bCTEHA Ha [eJIuTe Yuciia ce (hopmyanpar
7 J0Ka3BaT OCHOBHUTE apUTMETHYHU CBOICTBA Ha IeanTe duciaa. Pa3riexxmgar
ce CJIOKHOCT Ha apUTMETHUIHHUTE OIePAlUd U BEePUKHU JTPOOH.

['n.2. Pa3mpenesieHEne Ha IIPOCTUTE YMCJA. Pa3riexkaaT ce OCHOBHUTE apHT-
MeTUYHH (DYHKIIUKE B C eJIeMeHTapHU METOIU Ce MOJydaBaT HIKOHW OIEHKH 3a
pasupeaeaeHnero Ha npocrure duciaa. Ciea ToBa ce (hopmysmpa m3BeCTHATA
TeopemMa 3a aCHMITOTHIHOTO pa3lipe/ie/ieHne Ha, MPOCTHTE YHUCJIA.

['n1.3. CpaBHeHus. YCTaHOBsSIBAT Ceé OCHOBHHWTE CBOWCTBA HA CPABHEHWSITA U CE JI0-
Ka3Ba KHTaiickaTa Teopema. OmucBa ce oOII MeTO T 3a pelllaBaHe Ha HEeJTUHEHHH
MOJTHHOMUATHU cpaBHeHud. /ledunupar ce IpUMUTHBHEA KOPEHU U MHIEKCH H
ce HAMHUpAT BCUYKHU €CTECTBEHHM YUCJA N, 38 KOUTO OOPATUMHUTE OCTATbIU 110
MOJLY/1 N 00pa3yBaTr MUKJIUYHA TPYIIA.

I'n.4. KBagpaTudam ocTaTbIin.. Pa3riekaar ce KBaApaTudHu U k-CTeleHHN OC-
TaTBIU, JOKA3BA Ce 3aKOH'BT 3a PEIUIPOIHOCT U HEOOXOIUMHUTE U JOCTATHLIHH
YCJIOBHS 3a IIpecTaBsHe KaTo CyMa OT KBaJIpaTH.

['1.5. Henuneitan auodanToBu ypaBHeHus. l3ciejBar ce usdeprarejHo Ju-
odaHTOBHTE ypaBHEHHUsI OT BTOpA CTEIEH HA JIBE IMPOMEHJIMBU U B YaCTHOCT
ypaBHenueto Ha [le.

['n.6. Kpunrorpadmuga. YBoj B Kpunrorpaduara KaTto ce od6pblla BHIMAHUE Ha
NPUIOKEHUETO Ha TeOPUATa Ha UUCIATA.

['n.7. Teoperuko-yuncioBu npeodpa3zoBanus. OUucBa ce TUCKPETHOTO ITPeod-
pasyBanue na Qypue.

[Tocnennara ronuaa pemux ma 100aBs U MaTepraaa OT Kypca 3a MarucTpH, Koii-
TO UMa AJATOPUTMUYHA HACOUYEHOCT M BKJIOYBA M JIOI'bJIHUTEJHUA MaTepHaIu. 3a
C’brKaJleHue HAI'b/IHO 3aBbplieHa u Kadena on-line e camo I'yi. 10: Enunruynu kpu-
Bu. B Hes ce jjaBa KpaTko BbBe/IeHNE K'bM KPUBHUTE U3MOJI3BAHNA B KPUNTOTPADCKUATE
CTAH/IAPTU W ONHCAaHWe Ha KPUNTOTrpadCKUTe MPOTOKOJIN OCHOBAHU HA ETUNTHIHH
kpuBu. [loAroTBam MarepmaiuTe 3a pas3JUIHUTE AJITOPUTMU 3a paszJjaraHe Ha Ie-
au aucaa (Finasa 9), gonbanuresnn naparpadu kovm [71.5 Henmneitnn quodanrosu
ypaBHeHus u [y1aBa 8 ¢ pa3jnyHu aJrOPUTMU 38 MOJYJISIDHA APUTMETHKA.

Jleknnure ca HaauaHu camo on-line : ma caiita na @MU (yuebuum) u na
http://sharoacademy.math.bas.bg/NumbTh.html
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Koaupane u kpunrorpadus

Jlekiuure ca HaJIMYHU B KHUZKEH U ejleKTpoHeH dopmar. KHUKHUAT Bede e us-
4yepraH, eJIeKTPOHHUSAT € MO-II'bJIeH, ChbpzKa 1nopede uHdopmanus. Nma n ciaii-
JIOBe Ha aHIVIMICKHU - ChIbPKAHHETO Ha Kypca, KoiiTo derox B Chonbuk University
B IOxkna Koped. Y4eOHUK BT ¢bAbpzKa YBOJ B TEOpHS Ha MHGMOPMAIUATA, MaTePH-
aJli 10 TeOPHUsl KOAUPAHETO, B TOBA YHCJIO U ONHMCAHHE HAa AJTOPUTMHU 33 JIEKOJIH-
paHe Ha NUKJIMYHU KOJIOBE, U yBOJ B Kpuirorpadusra. B ejekTrpoHHus BapuaHT
( http://sharoacademy.math.bas.bg/CodingTh.html ) kbM rraBara mo xkpunrorpa-
dusi e 1obaBeH m yBOJ B cTeraHorpadusita ¢ MpuMepH 3a W3MOJ3BAaHE HA KOJIOBE
u3npapsdiy rpemku. B on-line seknunre ca pasrienanu u LDPC komosere.

MATLAB B MexaHUKaTa U ChIPOTUBJIEHNE HA MaTE€PUAJNTE
To3u yueben marepuas e HaIlMCaH BbB Bpb3Ka ¢ Kypca mo Matlab, koiito Bo-

gux Jieraust cemecTbp Ha 2013 1. CitesBa 00110 B3€TO MaTepuaJia IO CbIPOMAT H

IpUMEPHUTE Ca 0 BAPUAHTH HA KyPCOBH 33Jia4u. B mporec Ha pasimupenue e.
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