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íà òðóäîâåòå íà Í. Ìàíåâ ïðåäñòàâåíè çà
ó÷àñòèå â êîíêóðñà çà ïðîôåñîð (ÄÂ áð.54/1.07.2014)

1 Ñòàòèè â ñïèñàíèÿ

1. B. Kostova, N. L. Manev, A [25, 8, 10] does not exist, Comptes rendus
de l'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.

Îïèñàíè ñà âñè÷êè íåèçîìîðôíè [16, 7, 6] è 15, 7, 5] êîäîâå. Êàòî ñëåäñòâèå å
ïîëó÷åíî, ÷å [25, 8, 10] íå ñúùåñòâóâà.

2. Å. Êîëåâ, Í. Ìàíåâ, Äâîè÷íûé âåñîâîé ñïåêòð ðàçøèðèíîãî [2m, 5]
êîäà Ðèäà-Ñîëîìîíà è äóàëíîãî êîäà, Ïðîáëåìû ïåðåäà÷è èíôîðìà-
öèè, 30 (1994), no. 3, 38-46:

Ðàññìàòðèâàåòñÿ ðàñøèðåííûé [2m, 5] êîä Ðèäà-Ñîëîìîíà íàä GF (2m) è åãî
äâîè÷íûé îáðàç, çàäàâàåìûé âûáîðîì áàçèñà β1, β2, . . . , βm íàä GF(2). Äëÿ íå-
êîòîðîãî êëàññà áàçèñîâ âû÷èñëåí âåñîâîé ñïåêòð äâîè÷íîãî îáðàçà.

Ðàçãëåæäà ñå ðàñøèðåí [2m, 5] êîä íà Ðèä-Ñîëîìîí íàä GF (2m) è íåãîâèÿò
äâîè÷åí îáðàç, çàäàäåí ÷ðåç èçáîð íà áàçèñ β1, β2, . . . , βm íàä GF(2). Çà îïðåäå-
ëåí êëàñ îò áàçèñè å íàìåðåí òåãëîâíèÿ ñïåêòúð íà äâîè÷íèÿ îáðàç.

3. Þ. Áîðèñîâ, Í. Ìàíåâ, Ìèíèìàëüíûå êîäîâûå ñëîâà ïðèìèòèâíîãî
êîäà Á×Õ, Ïðîáëåìû ïåðåäà÷è èíôîðìàöèè, 34 (1998), no. 3, 37-46:

Îïðåäåëåíî ÷èñëî ìèíèìàëüíûõ (íåìèíèìàëüíûõ) êîäîâûõ ñëîâ âåñà 10, 11
äâîè÷íîãî ïðèìèòèâíîãî [n = 2m − 1, n− 2m, 5]-êîäà Á×Õ, èñïðàâëÿþùåãî äâå
îøèáêè, è ñëîâ âåñà 12 åãî ðàñøèðåííîãî êîäà.

Íàìåðåí å áðîÿò íà ìèíèìàëíèòå (íåìèíèìàëíèòå) êîäîâè äóìè ñ òåãëà 10,
11 â ïðèìèòèâíèÿ äâîè÷åí Á×Õ [n = 2m−1, n−2m, 5]-êîä, èçïðàâÿù äâå ãðåøêè,
è íà ìèíèìàëíèòå äóìè ñ òåãëî 12 â ðàçøèðåíèÿ ìó êîä.

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:
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First, we compute the number of non-minimal codewords of weight 2dmin in the
binary Reed-Muller code RM(r,m). Second, we prove that all codewords of weight
greater than 2m − 2m−r+1 in binary RM(r,m), are non-minimal.

Íàìåðåí å áðîÿò íà íåìèíèìàëíèòå êîäîâè äóìè ñ òåãëî 2dmin â äâîè÷íèÿ êîä
íà Ðèä-Ìàëåð RM(r,m) è å äîêàçàíî, ÷å âñè÷êè êîäîâè äóìè ñ òåãëî ïî-ãîëÿìî
îò 2m − 2m−r+1 â äâîè÷íèÿ RM(r,m) ñà íåìèíèìàëíè.

5. H. Kostadinov, H. Morita, N. L. Manev, Integer codes correcting single
errors of speci�c types (±e1,±e2, . . . ,±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 {±1,±t, . . . ,±tk−1} and generalize our results
to obtain (±e1,±e2, . . . ,±es) single error correctable codes where ei's are di�erent
elements in ZA. Moreover, we shall give the exact form of the check matrix in most
of the classes considered in this paper.

Èçó÷àâàò ñå êîäîâå íàä êðàéíè ïðúñòåíè ZA îò îñòàòúöè ïî ìîäóë íÿ-
êàêâî åñòåñòâåíî ÷èñëî A (ìîùíîñò íà àëôàâèòà). Äèñêóòèðàí å ïðîáëåìúò
êàê äà ñå êîíñòðóèðàò êîäîâå ñïîñîáíè äà èçïðàâÿò åäèíè÷íè ãðåøêè îò âèäà
{±1,±t, . . . ,±tk−1}. Ïîëó÷åíèÿò ðåçóëòàò ñå îáîáùàâà äî ìåòîä çà íàìèðàíå íà
êîäîâå èçïðàâÿùè (±e1,±e2, . . . ,±es) åäèíè÷íè ãðåøêè, êúäåòî eiòàòà ñà ðàç-
ëè÷íè åëåìåíòè íà ZA. Íåùî ïîâå÷å, äàâà ñå òî÷íàòà íà ïðîâåðî÷íàòà ìàòðèöà
â ïîâå÷åòî îò ðàçãëåäàíèòå êëàñîâå êîäîâå.

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 = 2m − 1 and generator polynomial
g(x) = m1(x)m2s+1(x), (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 Ĉ 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.

Èçñëåäâàò ñå öèêëè÷íè êîäîâå C ñ äúëæèíà n = 2m−1 è ïîðàæäàù ïîëèíîì
g(x) = m1(x)m2s+1(x), (s,m) = 1,. Îïðåäåëåíè ñà ìîùíîñòèòå íà ìíîæåñòâàòà

îò ìèíèìàëíè êîäîâè äóìè ñ òåãëà 10 è 11 â C è ñ òåãëî 12 â Ĉ. Íàìåðåíî å
òåãëîâíîòî ðàçïðåäåëåíèå íà íà ìèíèìàëíèòå äóìè â RM(3, 6) and RM(3, 7).
Ïðèëîæåíèòå ìåòîäè äàâàò íàäåæäà, ÷å ùå ìîãàò äà ñå àòàêóâàò è êîäîâå ñ
ïî-ãîëåìè ïàðàìåòðè.

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
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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

Íàìåðåíà å ôîðìóëà çà âåðîÿòíîñòà çà ãðåøêà íà áèò (BER) ïðè êàíàë ñ
Ãàóñîâ øóì, êîãàòî ïðè êîìóíèêàöèÿòà å èçïîëçâàíà ìîäóëàöèÿ QAM (çàäàäà-
âà ñå ñúñ ñúçâåçäèå ïðåäñòàëÿâàùî ðàâíèíà ðåøåòêÿ) è êîä íàä ZA èçïðàâÿù
åäèíè÷íè ãðåøêè. Ïîêàçàíî å, ÷å òåçè êîäîâå èìàò ïî-ìàëêà ñëîæíîñò è äàâàò
ïî-äîáðî îòíîøåíèå íà BER êúì ñèãíàë/øóì ÷àñòíîòî â ñðÿâíåíèå ñ êëàñè÷åñ-
êàòà 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 su�cient 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.

Äàäåíè ñà íåîáõîäèìèòå è äîñòàòú÷íè óñëîâèÿ çà äèàãîíàëèçèðóåìîñò íà
ìàòðèöè ñ Jacket ìàòðèöè. Äîêàçàíè ñà è íÿêîè ñâîéñòâà íà Jacket ìàòðèöèòå.
Ïîñëåäíèòå ñà èíòåðåñòíè çàùîòî ëåñíî ñå íàìèðàò îáðàòíèòå èì ìàòðèöè.

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 �nite
ring are introduced and examined. A complete answer to the discussed problems is
given for the second-order sequences over ZM . The possibilities for applications are
also discussed.

Èçó÷àâàíè ñà ëèíåéíè ðåêóðåíòíè ðåäèöè ïîðàæäàùè ïåðìóòàöèè íà åëå-
ìåíòèòå íà êðàéíè ïðúñòåíè. Çà ðåäèöèòå îò âòîðè ðåä íàä ZM ñà äàäåíè íå-
îõîäèìè è äîñòàòú÷íè óñëîâèÿ äà ñà îò ðàçãëåæäàíèÿ òèï. Äèñêóòèðàíè ñà è
âúçìîæíè ïðèëîæåíèÿ.

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 signi�cantly the duration of the experiments and for improving statistical
representativeness and reliability of the obtained results.

Öåëòà íà ñòàòèÿòà å äà ïðèâëå÷å âíèìàíèåòî íà ñïåöèàëèñòèòå ïî êîìó-
íèêàöèè êúì âúçìîæíîñòèòå, êîèòî ïðåäëàãàò èç÷èñëèòåëíèòå ãðèä òåõíîëîãè
çà ñóìóëàöèè íà äèãèòàëíè êîìóíèêàöèîííè ñèñòåìè. Èçïîëçâàíåòî èì ìîæå
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äà íàìàëè äðàñòè÷íî âðåìåòî çà åêñïåðèìåíòè è äà ïîâèøè ñòàòèñòè÷åñêàòà
ïðåäñòàâèòåëíîñò è íàäåæíîñò íà ïîëó÷åíèòå èçâîäè.

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 �exible and can be applied in di�erent 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.

Êîäîâåòå íàä ZM ñà ìíîãî ãúâêàâè ïî îòíîøåíèå íà âúçìîæòòà çà ïðèëàãàíå
â ðàçë÷íè ñèñòåìè çà ìîäóëàöèÿ. Â ñòàòèÿòà ñå äàâà àëãîðèòúì çà ìåêî äåêîäè-
ðàíå íà òàêèâà êîäîâå. Ñðàâíåíèåòî íà îòíîøåíèÿòà âåðîÿòíîñò çà ãðåøêà íà
ñèìâîë (SEP) êúì ÷àñòíîòî ñèãíàë/øóì (SNR) ìåæäó ìåêîòî è òâúðäîòî äåêî-
äèðàíå ïðè èçïîëçâàíå íà êîäîâå íàä ZM ïîêàçâà ïîäîáðåíèå îò 2 db â ïîëçà íà
ìåêîòî. Ïîëîæèòåëíè ñà è ñðàâíåíèÿòà ñ êëàñè÷åñêàòà 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

Êîäîâåòå íàä ZM èçïðàâÿò ãðåøêè îò äàäåí òèï, êîåòî äàâà âúçìîæíîñò çà
äàäåíè êîìóíèêàöèîííåí êàíàë è ìîäóëàòîð äà îïðåäåëèì íàé-÷åñòî ñðåùàíèÿ
òèï ãðåøêè è äà êîíñòðóèðàìå êîä èçïðàâÿù òîçè òèï ãðåøêè. Â ñòàòèÿòà ñå
ïðåäëàãà íîâà îáùà êîíñòðóêöèÿ íà êîäîâå êîðèãèðàùè åäèíè÷íè (±1) ãðåøêè.
Äàäåíî å è ñðàâíåíèå ìåæäó êîäîâå êðèãèðàùè åäèíè÷íè è ìíîãîêðàòíè (±1)
ãðåøêè ïî êàíàë ñ áÿë àäèòèâåí Ãàóñîâ øóì è QAM ìîäóëàöèÿ
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2 Ñòàòèè â ïîðåäèöè è ãëàâè îò êíèãè

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

Â 1993 Bossert, Mahr è Heilig ïðåäëîæèõà êðèïòîãðàôñêà ñõåìà áàçèðàíà íà
êîäîâå èçïðàâÿùè ãðåøêè, êîÿòî ðåàëèçèðà åäíîâðåìåííî àóòåòèôèêàöèÿ íà
ñúîáùåíèåòî è ïîïðàâÿ ãðåøêè â íåãî ïðè÷èíåíè â ïðîöåñà íà êîìóíèêàöèÿ. Â
ðàáîòàòà ñè òå äàâàò èäåÿ è êàê ñõåìàòà èì äà áúäå àíàëèçèðàíà. Ðàçâèâàéêè
òàçè èäåÿ ñëåä äåòàèëåí àíàëèç íèå ïîñî÷âàìå ñëàáîñò íà ñõåìàòà, êîÿòî áè
ïîçâîëèëà ïðè îïðåäåëåíà ðåàëèçàöèÿ äà ñå îñúùåñòâè àòàêà ñúñ çíà÷èòåëíà
âåðîÿòíîñò çà óñïåõ. Ïðåäëàãàìå êîíòðàìåðêè çà äà ñå èçáåãíå òàçè âúçìîæíîñò.

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.

Ïðåäëàãà ñå àëãîðèòúì çà âëàãàíå (â ïðîñòðàíñòâåíàòà îáëàñò) íà ñêðèòà
èíôîðìàöèÿ â èçîáðàæåíèÿ, êîéòî èçïîëçâà âúçìîæíîñòèòå íà êîðèãèðàùèòå
êîäîâå äà èçïðàâÿò èçòðèâàíèÿ (äâà ïúòè ïîâå÷å îò ãðåøêèòå, êîèòî èçïðàâÿò).
Ïðè òîçè àëãîðèòúì ñå ïîñòèãà ïî-ãîëÿì êàïàöèòåò è óñòîé÷èâîñò íà âëàãàíàòà
èíôîðìàöèÿ.

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 Zm. These sequences have been developed for
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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.

Â ñòàòèÿòà ñå îïèñâà íîâ êëàñ ãåíåðàòîð íà ïñåâäîñëó÷àéíè ÷èñëà, êîéòî
ñå èçïîëçâà çà èíòåãðèðàíå íà ìíîãîìåðíè èíòåãðàëè. Ãåíåðàòîðúò ñå áàçèðà
íà ðåêóðåíòíà ðåäèöà, êîÿòî äàâà ïåðìóòàöèÿ íà åëóìåíòèòå íà Zm. ×èñëåíèòå
åêñïåðèìåíòè çà ñðàâíÿâàíå íà ðàçãëåæäàíèÿ ãåíåðàòîð ñ ãåíåðàòîðà Mersenne
Twister. ïîêàçâà, ÷å íîâèÿò ãåíåðàòîð äàâà íàé-ìàëêî ñúùèòå (÷åñòî è ïî-äîáðè)
ðåçóëòèòè â òåçè ïðèëîæåíèÿ.

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.

Íîâ êëàñ ãåíåðàòîð íà ïñåâäîñëó÷àéíè ÷èñëà áàçèðàí íà ðåêóðåíòíè ðåäèöè
ñå òåñòâà çà ñèìóëàöèè è ÷èñëåíî ðåøàâàíå íà èíòåãðàëíè óðàâíåíèÿ îïèñâàùè
ïðîöåñà íà äâèæåíèå íà åëåêòðîíèòå â ïîëóïðîâîäíèöè.

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 e�orts
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.

Ìíîãî àëãîðèòìè îò òåîðèÿ íà ÷èñëàòà ñà â îñíîâàòà íà êðèïòîãðàôñêè
ïðèìèòèâè è ïðîòîêîëè. Â ñòàòèÿòà ñå îïèñâàò óñèëèÿòà íè äà ñå ðàçðàáîòè
ñîôòóåðåí ïàêåò ðåàëèçèðàù íà GPU êëúñòåð ðàçëè÷íè àëãîðèòìè îò òåîðèÿ
íà ÷èñëàòà è â ÷àñòíîñò àëãîðèòúì çà ðàçëàãàíå íà ìíîæèòåëè íà ãîëåìè öåëè
÷èñëà ÷ðåç àëãåáðè÷íè êðèâè. Åçèêúò ñ êîéòî ñå ïðîãðàìèðà å NVIDIA CUDA.

6



3 Ñòàòèè â ñáîðíèöè îò òðóäîâå íà êîíôåðåíöèè

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

Îïèñàíà å ñîôòóåðíà ñèñòåìà ðåàëèçèðàùà äåêîäèðàíå ñ àëãîðèòúì íà Åâ-
êëèä íà êîä íà Ðèä-Ñîëîìîí èçïðàâÿù l ãðåøêè íàä GF (27) è èíòåðëèâèíã.
Ñèñòåìàòà å ðàçðàáîòåíà çà äà ñå òåñòâàò ðàçëè÷íè ïàðàìåòðè âúðõó äàííè îò
ðåàëíè ïîëåâè óñëîâèÿ ñúáðàíè îò âîåííîòî ó÷èëèùå âúâ Â. Òúðíîâî (äàííèòå
ñà îò ãðåøêèòå ïðè ðàäèîêîìóíèêàöèè ìåæäó ñâúðçî÷íè ïîäåëåíèÿ íà òåðèòî-
ðèÿòà íà Áúëãàðèÿ).

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 >
dBCH have been found by computer search.

Ñ êîìïþòúðíî òúðñåíå ñà íàìåðåíè òàêà íàðå÷åíèòå äâîéêè êîäîâå çà èç-
ïðàâÿíå íà ãðåøêè çà äâîè÷íè öèêëè÷íè êîäîâå ñ d > dBCH è äúëæèíè 63 è
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 [2m, k, 2m − 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 (2m) and a parity check symbol is added to each m-tuple we obtain a
[(m+1)2m, mk] binary code. Herein we determine the binary weight distribution of
the obtained concatenated binary code for k ≤ 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.

Àêî âñÿêà êîîðäèíàòà â [2m, k, 2m − k + 1] ðàçøèðåí êîä íà Ðèä-Ñîëîìîí
ñå çàìåíè ñ m-îðêàòà íàä GF (2) èçïîëçâàéêè íÿêàêúâ áàçèñ íà GF (2m) è ñå
äîáàâè ïðîâåðêà ïî ÷åòíîñò êúì âñÿêà òàêàâà m-îðêà ñå ïîëó÷àâà äâîè÷åí
[(m + 1)2m, mk] êîä. Â òàçè ñòàòèÿ îïðåäåëÿìå òåãëîâíîòî ðàçïðåäåëåíèå íà
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ïîëó÷åíèÿ äâîè÷åí êîä çà k ≤ 3 è ïîêàçâàìå, ÷å íå çàâèñè îò èçáîðà íà áàçè-
ñà. Ïðè k = 4 è m íå÷åòíî ðàçïðåäåëåíèåòî ñúùî å íàìåðåíî è å îïðåäåëåíà
çàâèñèìîñòà ìó îò áàçèñà.

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

The security of a variant of the Stern's syndrome identi�cation 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.

Èçñëåäâàíà å ñèãóðíîñòòà íà âàðèàíò íà ñõåìàòà çà èäåíòèôèêàöèÿ íàÙåðí.
Ïðåäëîæåíè ñà ìåðêè çà ïîäîáðÿâàíå íà ñèãóðíîñòòà. Â ÷àñòíîñò å äàäåí îòãî-
âîð íà âúïðîñà ïîñòàâåí îò Ùåðí.

5. Y. Borissov, N.L.Manev, Minimal codewords of weight 10 in the cyclic
code with generating polynomialm1(x)m5(x), 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 α and α5, where α is a primitive element of the �eld GF (2m)

Îïðåäåëÿ ñå áðîÿò íà íåìèíèìàëíèòå êîäîâè âåêòîðè ñ òåãëî 10 çà êëàñ
îò öèêëè÷íè êîäîâè ñ íóëè α è α5, êúäåòî α å ïðèìèòèâåí åëåìåíò íà ïîëåòî
GF (2m)

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.

Öåëòà íà ñòàòèÿòà å äà çàïîçíàå ÷èòàòåëèòå ñ ïðèëîæåíèÿòà íà êîäîâåòå
èçïðàâÿùè ãðåøêè çà ïðîåêòèðàíå íà êðèïòîãðàôñêè ñèñòåìè. Íàáëåãíàòî å ïî-
ñêîðî íà èçëàãàíåòî íà èäåèòå è ïðèíöèïèòå, îòêîëãîòî íà êîíêðåòíè ðåçóëòàòè.

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.

Çà äâà êëàñà êîäîâå å äîêàçàíî, ÷å ñà �intersecting�. Çà âñè÷êè öèêëè÷íè
êîäîâå ñ äúëæèíà 31 ñà îïðåäåëåíè ìíîæåñòâàòà îò ìèíèìàëíèòå èì äóìè.
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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.

Ïðåäñòàâÿìå íîâ àëãîðèòúì çà òúðñåíå íà äâîéêè äîïúëâàùè ñå ðåäèöè è
ïðèëàãàìå òîçè àëãîðèòúì çà äà òúðñèì òàêèâà ðåäèöè çà äúëæèíè n ≤ 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
(äîêëàäâàíî íà MASSEE Int. Congress on Mathematics, May 31 � June
4, 2006, Cyprus):

The primes of the form 2pq + 1, where p and q 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 q = p+ 2 (twin primes) and q = p+ 4 (cousin
primes). How to calculate (with a prescribed accuracy) the constants de�ned in this
paper is described, too.

Ðàçãëåæäàò ñå ïðîñòè ÷èñëà îò âèäà 2pq+1, êúäåòî p è q ñà ñúùî ïðîñòè è ñå
äîêàçâàò íÿêîè òåõíè ñâîéñòâà. Èçñëåäâà ñå è ðàçïðåäåëåíèåòî èì. Ñïåöèàëíî
âíèìàíèå ñå îáðúùà íà ÷èñëàòà `'áëèçíàöè� (q = p+2) è `'áðàòîâ÷åäè� (q = p+4).
Ïðåñìÿòàíåòî íà êîíñòàíòèòå íà ðàçïðåäåëåíèåòî ñå ñâåæäà äî ïðåñìÿòàíå ñ
ìíîãî ãîëÿìà òî÷íîñò (äî 500-ÿ çíàê) íà äçåòà ôóíêöèÿòà è L-ôóíêöèÿòà íà
Äèðèõëå.

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.

Ïðåäëàãà ò ñå äâå êîíñòðóêöèè íà êîäîâå íàä ZA èçïðàâÿùè åäèíè÷íè ãðåø-
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êè è ïðèëîæåíèåòî èì ïðè QAM è PSK ìîäóëàöèè. Ñðàâíÿâà ñå BER ïî îò-
íîøåíèå íà SNR ïðè ïðèëîæåíèåòî íà òåçè êîäîâå (ICM) è òðåëèñ êîäèðà-
íåòî (TCM). Íàøèÿò ìåòîä äàâà ñúùèòå ðåçóëòàòè ïðè çíà÷èòåëíî ïî-ìàëêà
ñëîæíîñò íà ðåàëèçàöèÿ. Àêî ñå ïðèëîæè è ïðåäëàãàíîòî ìåêî äåêîäèðàíå ñå
ïîëó÷àâàò ïî-äîáðè ðåçóëòàòè.

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 con�rm the good performance of integer coded modulation in comparison
to the other schemes for coded modulation.

Êîíñòðóèðàò ñå è èçñëåäâàò êîäîâå èçïðàâÿùè äâå ãðåøêè îò âèäà±1. Ãîëÿì
áðîé åêñïåðèìåíòè ñ òàêèâà êîäîâå ïðè QAM ìîäóëàöèîííè ñõåìè ñà ðåàëèçè-
ðàíè. Ïîëó÷åíèòå ðåçóëòàòè ñà ïðåäñòàâåíè â ãðàôè÷íà ôîðìà ïî îòíîøåíèå
íà ÷àñòíîòî ñèãíàë/øóì. Ðåçóëòàòèòå ïîäòâúðæäàâàò äîáðèòå êà÷åñòâà íà ðàç-
ãëåæäàíèòå êîäîâå.

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.

Êîíñòðóèðà ñå íîâ èçïðàâÿù äâå ãðåøêè êîä íàä Zm è ñå ïðèëàãà çà QAM
ñõåìè. Äàâà ñå è àëãîðèòúì çà ìåêî äåêîäèðàíå ïîäõîäÿùî çà ðàçëè÷íè ìîäó-
ëàöèîííè ñõåìè (QAM, PSK, ASK). Ñðàâíÿâàíåòî íà âåðîÿòíîñòòà çà ãðåøêà
íà áèò (BER) ïî îòíîøåíèå íà ñèãíàë/øóì (SNR) ìåæäó ìåêîòî è òâúðäî äå-
êîäèðàíå ïðè îïèñàíàòà ICM ïîêàçâà ïîäîáðåíèå îò 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 - 347:

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.

Â ñòàòèÿòà îïèñâàìå íàøà èìïëåìåíòàöèÿ âúðõó NVIDIA GPU êëúñòåð ñ
èçïîëçâàíå íà CUDA åçèêà íà ìåòîä çà ðàçëàãàíå íà ãîëåìè öåëè ÷èñëà áàçèðàí
íà åëèïòè÷íè êðèâè.

14. H. Kostadinov, N. L. Manev, On codes for �ash 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 �ash
memories. For some parameters, the codes we obtained by this construction are
optimal.

Îïèñâà ñå êîíñòðóêöèÿ íà êîäîâå èçïðàâÿùè åäèíè÷íè äî 2 íèâà ãðåøêè è
ïðèëàãàíåòî èì ïðè çàïèñ íà äàííè íà ôëàø ïàìåò.

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 �ash 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.

Äàâàìå íîâ êëàñ îò êîäîâå íàä Zm ïîïðàâÿùè åäíà ãðåøêà ñïåöèàëíî ñúç-
äàäåí çà ïðèëîæåíèå âúâ ôëàø ïàìåòèòå. Îïðåäåëÿìå è òî÷íèÿ âèä íà ïðîâå-
ðî÷íàòà ìàòðèöà íà òåçè êîäîâå. Ñëîæíîñòòà ïðè äåêîäèðàíå çà òåçè êîäîâå å
ëèíåéíà ïî äúëæèíàòà èì è çà ïðàêòè÷åñêè öåëè ìîæå äà ñå ðåàëèçèðà òàáëè÷-
íî.
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4 Ó÷åáíè ìàòåðèàëè

Ëåêöèè ïî òåîðèÿ íà ÷èñëàòà
Ëåêöèèòå áÿõà íàïèñàíè çà äà ïîêðèÿò ìàòåðèàëà, êîéòî ÷åòÿõ â êóðñà ïî

òåîðèÿ íà ÷èñëàòà çà áàêàëàâðè âúâ ÔÌÈ íà ÑÓ �Ñâ. Êë.Îõðèäñêè�. Áàçèñíèÿò
ìàòåðèàë ñå ñúñòîè îò 7 ãëàâè:

Ãë.1. Àðèòìåòèêà. Ñëåä àêñèîìàòè÷íîòî (Ïåàíî) ïîñòðîÿâàíå íà åñòåñòâåíè-
òå ÷èñëà è ðàçøèðÿâàíåòî èì äî ïðúñòåíà íà öåëèòå ÷èñëà ñå ôîðìóëèðàò
è äîêàçâàò îñíîâíèòå àðèòìåòè÷íè ñâîéñòâà íà öåëèòå ÷èñëà. Ðàçãëåæäàò
ñå ñëîæíîñò íà àðèòìåòè÷íèòå îïåðàöèè è âåðèæíè äðîáè.

Ãë.2. Ðàçïðåäåëåíèå íà ïðîñòèòå ÷èñëà. Ðàçãëåæäàò ñå îñíîâíèòå àðèò-
ìåòè÷íè ôóíêöèè è ñ åëåìåíòàðíè ìåòîäè ñå ïîëó÷àâàò íÿêîè îöåíêè çà
ðàçïðåäåëåíèåòî íà ïðîñòèòå ÷èñëà. Ñëåä òîâà ñå ôîðìóëèðà èçâåñòíàòà
òåîðåìà çà àñèìïòîòè÷íîòî ðàçïðåäåëåíèå íà ïðîñòèòå ÷èñëà.

Ãë.3. Ñðàâíåíèÿ. Óñòàíîâÿâàò ñå îñíîâíèòå ñâîéñòâà íà ñðàâíåíèÿòà è ñå äî-
êàçâà êèòàéñêàòà òåîðåìà. Îïèñâà ñå îáù ìåòîä çà ðåøàâàíå íà íåëèíåéíè
ïîëèíîìèàëíè ñðàâíåíèÿ. Äåôèíèðàò ñå ïðèìèòèâíè êîðåíè è èíäåêñè è
ñå íàìèðàò âñè÷êè åñòåñòâåíè ÷èñëà n, çà êîèòî îáðàòèìèòå îñòàòúöè ïî
ìîäóë n îáðàçóâàò öèêëè÷íà ãðóïà.

Ãë.4. Êâàäðàòè÷íè îñòàòúöè.. Ðàçãëåæäàò ñå êâàäðàòè÷íè è k-ñòåïåííè îñ-
òàòúöè, äîêàçâà ñå çàêîíúò çà ðåöèïðî÷íîñò è íåîáõîäèìèòå è äîñòàòú÷íè
óñëîâèÿ çà ïðåñòàâÿíå êàòî ñóìà îò êâàäðàòè.

Ãë.5. Íåëèíåéíè äèîôàíòîâè óðàâíåíèÿ. Èçñëåäâàò ñå èç÷åðïàòåëíî äè-
îôàíòîâèòå óðàâíåíèÿ îò âòîðà ñòåïåí íà äâå ïðîìåíëèâè è â ÷àñòíîñò
óðàâíåíèåòî íà Ïåë.

Ãë.6. Êðèïòîãðàôèÿ. Óâîä â êðèïòîãðàôèÿòà êàòî ñå îáðúùà âíèìàíèå íà
ïðèëîæåíèåòî íà òåîðèÿòà íà ÷èñëàòà.

Ãë.7. Òåîðåòèêî-÷èñëîâè ïðåîáðàçîâàíèÿ. Îïèñâà ñå äèñêðåòíîòî ïðåîá-
ðàçóâàíèå íà Ôóðèå.

Ïîñëåäíàòà ãîäèíà ðåøèõ äà äîáàâÿ è ìàòåðèàëà îò êóðñà çà ìàãèñòðè, êîé-
òî èìà àëãîðèòìè÷íà íàñî÷åíîñò è âêëþ÷âà è äîïúëíèòåëíè ìàòåðèàëè. Çà
ñúæàëåíèå íàïúëíî çàâúðøåíà è êà÷åíà on-line å ñàìî Ãë. 10: Åëèïòè÷íè êðè-
âè. Â íåÿ ñå äàâà êðàòêî âúâåäåíèå êúì êðèâèòå èçïîëçâàíè â êðèïòîãðàôñêèòå
ñòàíäàðòè è îïèñàíèå íà êðèïòîãðàôñêèòå ïðîòîêîëè îñíîâàíè íà åëèïòè÷íè
êðèâè. Ïîäãîòâÿì ìàòåðèàëèòå çà ðàçëè÷íèòå àëãîðèòìè çà ðàçëàãàíå íà öå-
ëè ÷èñëà (Ãëàâà 9), äîïúëíèòåëíè ïàðàãðàôè êúì Ãë.5 Íåëèíåéíè äèîôàíòîâè
óðàâíåíèÿ è Ãëàâà 8 ñ ðàçëè÷íè àëãîðèòìè çà ìîäóëÿðíà àðèòìåòèêà.

Ëåêöèèòå ñà íàëè÷íè ñàìî on-line : íà ñàéòà íà ÔÌÈ (ó÷åáíèöè) è íà
http://sharoacademy.math.bas.bg/NumbTh.html
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Êîäèðàíå è êðèïòîãðàôèÿ
Ëåêöèèòå ñà íàëè÷íè â êíèæåí è åëåêòðîíåí ôîðìàò. Êíèæíèÿò âå÷å å èç-

÷åðïàí, åëåêòðîííèÿò å ïî-ïúëåí, ñúäúðæà ïîâå÷å èíôîðìàöèÿ. Èìà è ñëàé-
äîâå íà àíãëèéñêè - ñúäúðæàíèåòî íà êóðñà, êîéòî ÷åòîõ â Chonbuk University
â Þæíà Êîðåÿ. Ó÷åáíèêúò ñúäúðæà óâîä â òåîðèÿ íà èíôîðìàöèÿòà, ìàòåðè-
àëè ïî òåîðèÿ êîäèðàíåòî, â òîâà ÷èñëî è îïèñàíèå íà àëãîðèòìè çà äåêîäè-
ðàíå íà öèêëè÷íè êîäîâå, è óâîä â êðèïòîãðàôèÿòà. Â åëåêòðîííèÿ âàðèàíò
( http://sharoacademy.math.bas.bg/CodingTh.html ) êúì ãëàâàòà ïî êðèïòîãðà-
ôèÿ å äîáàâåí è óâîä â ñòåãàíîãðàôèÿòà ñ ïðèìåðè çà èçïîëçâàíå íà êîäîâå
èçïðàâÿùè ãðåøêè. Â on-line ëåêöèèòå ñà ðàçòëåäàíè è LDPC êîäîâåòå.

ÌATLAB â ìåõàíèêàòà è ñúïðîòèâëåíèå íà ìàòåðèàëèòå
Òîçè ó÷åáåí ìàòåðèàë å íàïèñàí âúâ âðúçêà ñ êóðñà ïî Matlab, êîéòî âî-

äèõ ëåòíèÿ ñåìåñòúð íà 2013 ã. Ñëåäâà îáùî âçåòî ìàòåðèàëà ïî ñúïðîìàò è
ïðèìåðèòå ñà ïî âàðèàíòè íà êóðñîâè çàäà÷è. Â ïðîöåñ íà ðàçøèðåíèå å.
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