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[. CraTun
1. On the Advanced Encryption Standard (Rijndael), Proc. of Annual Work-

shop on Coding Theory, Bankja, BULGARIA, 11-15 December 2002
(papers/P 1.pdf)

The idea of Advanced Encryption Standard (AES) is introduced. The Ad-
vanced Encryption Standard (AES) specifies a FIBS (Federal Information
Processing Standards)-approved cryptographic algorithm that can be used
to protect electronic data. The AES algorithm is a symmetric block ci-
pher that can encrypt(encipher) and decrypt(decipher) information. The
standard becomes effective on May 26, 2002.

Nnesra 3a AES e pasrienana. AES e FIBS (Federal Information Processing
Standards) - 006peH KpunTorpadgcKn aJIropuTbM, KOHTO MOXKE JIa Ce U3-
110JI3Ba 32 3aluTa Ha eJleKTpoHHn janau. AjropurbmbT AES e cumerpn-
den 6JI0K mmdbP, KOHTO MOKe jia Kpurtupa (mmdpoBane) u JIeKpPUITHpa
(mermmdpupa) nadopmarmsi. CtangapTbT Ban3a B cuyia Ha 26 Mait 2002
rOJINHA.

2. On millionaires” problem or comparing information without learning it,
Proc. of Annual National Seminar on Coding Theory, Blagoevgrad, Nowv.
30 — Dec. 3, 2006. (papers/P 2.pdf)

We present the Tierce problem and related to it millionaires’ problem. The
version of Millionaires’ problem is introduced by Yao: two millionaires
want to compare their riches and wish to know who is richer, without
revealing the precise amount of their wealth. There is a relation between
Millionaires’ problem and cryptography. Our aim is to present different
solutions of this problem.

[TpeacraBsime Ha 3ajsadara Ha Tierce. Bepcusra Ha 3ajadara 3a MUn-
OHEpPHUTE € BbLBEJEH OT Yao: JiBa MUJIMOHEPU HCKAT Jla CPABHIT CBOUTE
boraTcTBa W UCKAT Jla 3HASAT KOl e mo-Oorar, Oe3 jia pa3sKpuUBAT TOUHO-
TO KOJUMYECTBO Ha OOraTcTBOTO cu. 1031 1pobjeM nMa BpPb3Ka ¢ KPHUI-
torpadusTa. [esra Hu e Ja ce NpepcTaBaT Pa3InIHU PEIIeHns Ha TO3U
poodJIeM.



3. (with P. Boyvalenkov, H. Kulina, M. Stoyanova) New nonexistence
results for spherical 5-designs, Proc. of Fifth International Workshop on
Optimal Codes and Related Topics, White Lagoon, Bulgaria, 16-22 June,
2007. (papers/P  3.pdf)

We investigate the structure of spherical designs of relatively small odd
cardinalities and of odd strength. We obtain some bounds on the inner
products of 5-designs. In many cases we are able to prove nonexistence of
designs of corresponding parameters.

Pasriexjame cTpykrypara Ha cpeprudHn JU3aiiHi OT CPaBHUTE/HO MaJl-
Ka HeueTHa MOIIHOCT U OT HedyeTHa cujia. [TojydaBaMe rpaHuiy 3a HAKOU
CKaJIapHH NPOU3BEJICHN Ha b-au3aiinnTe. B MHOrO ciaydan JJoKa3BaMe He-
CbIIIECTBYBaHe HA JU3aiiHU OT ChOTBETHUTE MapaMeTPU.

4. (with P. Boyvalenkov, H. Kulina, M. Stoyanova) New nonexistence
results for spherical 5-designs, Scientific Research, Scientific Research, e-
journal of South-western University, (14 pp.), 2007.
(http://press.swu.bg/medial19338/139pdf . pdf ) (papers/P 4.pdi)

We investigate the structure of spherical 5-designs of relatively small car-
dinalities. We obtain some bounds on the extreme inner products of such
designs. As a result, in 42 cases we prove nonexistence of designs of cor-
responding parameters. Our approach can be applied for other strengths
and cardinalities.

MzyuaBame cTpykTypaTa Ha cepuuHHTe D JU3aiiHH ChC CPABHUTEIHO
MaJika MoiHocT. [loydaBame Trpanuim 3a Hail-TOJsIMOTO U Hail-MaJIKu
CKaJIApHH IIPOU3BE/IeHUsT Ha TaKuBa Jus3aiinn. Karo pesyinrar B 42 ciiy-
YJag JIOKa3BaMe HeCbllleCTByBaHe Ha JIU3aiiHi OT ChbOTBETHUTE IMapaMeTpHu.
Harmmmsr mojixo/ Moxke Jia ObJie IPUJIOXKEH U 3a JIpyra CUJia U MOIITHOCT.

5. (with P. Boyvalenkov, M. Stoyanova) Nonexistence results for spheri-
cal 7-designs, Proc. of Eleventh International Workshop on Algebraic and
Combinatorial Coding Theory June 10-22, 2008, Pamporovo, Bulgaria.

(papers/P 5.pdf)

We obtain new nonexistence results for spherical 7-designs of odd cardi-
nality. We combine polynomial techniques with some geometric argument
to obtain restrictions of the structure of 7-designs with fixed cardinality.
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http://press.swu.bg/medial19338/139pdf.pdf

[ToryuaBame pe3yiTaTn 3a HeCbIIECTBYBale Ha chepudHn 7-1u3aifHm oT
HevueTHa MOIIHOCT. KoMOuHMpaMe MOJIMHOMUAJHA TEXHUKN C HAKOU I'e0-
METPUYHN ChOOparKeHus J1a MOJYYUM OTpaHUYeHNs] BbPXY CTPYKTypaTa
Ha 7-Ju3aiinn ¢ (puKcupaHa MOIIHOCT.

. (with P. Boyvalenkov, M. Stoyanova) A method for proving nonexis-
tence of spherical designs of odd strength and odd cardinality, Problems
of Information Transmission, vol. 45, No. 2, 2009, 41-55; English trans-
lation: Problems of Information Transmission 45, No. 2, 2009, pp. 110-
123. (Impact factor 0.393) (papers/P 6 en.pdf] papers/P 6 ru.pdf)

We combine polynomial techniques with some geometric arguments to
obtain restrictions of the structure of spherical designs with fixed odd
strength and odd cardinality. Our bounds for the extreme inner products
of such designs allow proving nonexistence results in many cases. Appli-
cations are shown for 7-designs.

KoMmbuHupame MoJMHOMUAIHA TEXHUKHM C HSIKOU T'€OMETPUYHU apryMeH-
TH 3a Jla HaMepUM Or'paHNYeHus Ha CTPYyKTypaTa Ha cepudHn JTru3aiiHn
c¢be pukcmpanu cujaa u MomtHocT. Hammre rpanunm 3a nafi-mMajkuTe u
Hali-roJleMUTe CKaJlapHU NPOU3BEJIeHUs HA TaKWBa JUA3MHU [MO3BOJISIBAT
JIOKa3aTeJICTBOTO Ha HECHIEeCTBYBaHeTO Ha MHOro oT TaX. Ilokazanu ca
NPUIOKEHUS 3a (- Iu3aliHu.

. (with P. Boyvalenkov, H. Kulina, M. Stoyanova) Polynomial tech-
niques for investigation of spherical designs, Designs, Codes and Cryp-
tography, 2009, 51, No. 3, 2009, pp. 275-288. (Impact factor 0.825)

(papers/P 7.pdf)

We investigate the structure of spherical 7-designs by applying polyno-
mial techniques for investigation of some inner products of such designs.
Our approach can be used for large variety of parameters (dimension,
cardinality, strength). We obtain new upper bounds for the largest in-
ner product, lower bounds for the smallest inner product and some other
bounds. Applications are shown for proving nonexistence results either
in small dimensions and in certain asymptotic process. In particular, we
complete the classification of the cardinalities for which 3-designs on S,,_4
exist forn = 8,13, 14 and 18. We also obtain new asymptotic lower bound
on the minimum possible odd cardinality of 3-designs.



MzcnenBame crpyKTypaTta Ha cepudHn 7-Au3aifHn dpe3 mpujaramie Ha
MOJTMHOMUAJIHE TEXHUKHU, 32 Jla HaMePUM HSIKOU CKaJIapHU MPOU3BE/IeHUA
Ha TakuBa ausaiinn. MeToabT MoxKke 1a ObJle Mpuaaran 3a ToJisIMO Pa3Ho-
obpasue OT mapaMeTp (pa3MepHOCT, MOIITHOCT 1 cujia). [losydaBame rop-
HU TPAHUIN 38 Hal-roJIIMOTO CKaJIapHO ITPOU3BeIeHNe, TOTHA TPAHNIIA 38
Hall-MaJIKOTO CKaJIapHO IIPOU3Be/IeHre U HAKOM JApyTu rpanuin. [lokazann
ca pe3yaTaT! 3a HECHIECTBYBAaHe B MAJKN Pa3MEPHOCTH B aCUMITOTUYEH
nporiec. B yacTHOCT, 3aBBbpIIXME KIacu(pUKAIUATA Ha, MOIITHOCTH, 38 KO-
uTo 3- JU3aiiHu BbPXY S, 1 cbimecTByBaT 3a n = 8, 13,14 u 18. Ilouy-
quxXMe U HOBa aCUMIITOTUYHA JIOJTHA IPAHUIA 38 MUHUMAJIHATA BH3MOXKHA
HedeTHa MOIITHOCT 3a 3-Iu3aiiamn.

. (with H. Kostadinov, N. L. Manev) Watermarking, Steganography,
and Error-Control Codes, American Institute Physics Conference Proceed-
ings, vol. 1404, (2011) pp. 193-199, ISBN: 978-0-7354-0976-7. (SJR
0.139) (papers/P 8.pdf)

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.

[Ipemyiara ce aaropuTbM 3a BjaraHe (B IIPOCTpaHCTBeHaTa 00JIACT) Ha
cKpuTa uHPOpMallld B N300parkeHus, KONTO M3I0JI3Ba BbH3MOXKHOCTUTE
Ha KOPUTHPAIIUTE KOJOBE /1A N3MPABIT N3TPUBAHUs (JBa I'bTH MOBEYE OT
IPENIKuTe, KOUTO U3MpaBaT). [Ipn To31 ajropuTbmM ce MocTura, mo-roJisiM
KallalluTeT W yBeJMdaBaHe Ha pa3Mepa Ha BJIOXKEHOTO cbobiienne. Topa
[I03BOJISIBA ONMKICAHUAT aJrOPUTHM J1a ObJie M3M0I3BAaH U B cTeraHorpadu-
daTa.

. (with V. Drensky) Cocharacters of polynomial identities of upper trian-
gular matrices, J. Algebra and its Applications 11 (2012), No. 1, 1250018
(24 pages), DOI: 10.1142/50219498811005440. (Impact factor 0.968)

(papers/P 9.pdf)

Let T'(Uy) be the T-ideal of the polynomial identities of the algebra of k x k
upper triangular matrices over a field of characteristic zero. We give an
easy algorithm which calculates the generating function of the cocharacter

sequence X, (Ur) = >\, ma(Uk)xn of the T-ideal T'(Uy). Applying this
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10.

algorithm we have found the explicit form of the multiplicities m)(Uy) in
two cases: (i) for the “largest” partitions A = (A, ..., A,;) which satisfy
Metr1 4 -+ + Ay = k — 1; (ii) for the first several k and any .

Heka T'(Uy) e T-ugeana Ha MOJMHOMHHUTE ThKJIECTBa Ha ajaredpara Ha
k x k ropHO-TPUBIbIHM MATPUIM BLPXY IOJE ¢ XapaKTepUCTHUKa HYyJIA.
JaBame JleceH aJropuTbM, KOHTO IpecMsTa IIPOU3BOJsIIaTa (PYHKIA
Ha peaunara ot xoxapakrepn xn(Up) = > ., mr(Ux)xn na T-ugeana
T(Uy). llpunaraiiku To3u aJropuThbM HHUE HaMUpaMme TodHaTa (hopma Ha
kparnocrure my(Uy) B jBa ciaydast: (1) 3a “Haii-rojiemure” pasbupanus
A= (A, ..., \), 3a KoUTO Agr1 + -+ + Ay, = k — 1; (ii) 3a mbpsuTe
HAKOJIKO Kk 11 38 BCAKO A.

(with V. Drensky) Algebraic properties of codimension series of PI-
algebras, Israel Journal of Mathematics (2013) 195, pp: 593-611. (Impact
factor 0.659) (papers/P 10.pdf

Let ¢,(R), n =0,1,2,..., be the codimension sequence of the Pl-algebra
R over a field of characteristic 0 with T-ideal T'(R) and let ¢(R,t) =
co(R) + c1(R)t + co(R)t* + -+ be the codimension series of R (i.e., the
generating function of the codimension sequence of R). Let Ry, Ry and R
be Pl-algebras such that T(R) = T(R1)T(Ry). We show that if ¢(Ry,t)
and ¢(Ro,t) are rational functions, then ¢(R,t) is also rational. If ¢(Ry,t)
is rational and ¢(Ry,t) is algebraic, then ¢(R,t) is also algebraic. The
proof is based on the fact that the product of two exponential generating
functions behaves as the exponential generating function of the sequence of
the degrees of the outer tensor products of two sequences of representations
of the symmetric groups .5,.

Heka c¢,(R), n = 0,1,2,..., e peaunara Ha KopasmepHoctute Ha Pl-
asnrebpara R BbpXy moJie ¢ xapakTtepucTtuka Hyta ¢ T-ugean T'(R) u neka
c(R,t) = cg(R) + c1(R)t + ca(R)t* + - - - e pesrbT 0T KOpa3MEPHOCTHTE Ha
R (1.e. mpousBojsinara GyHKINS HA PEJIIATa 0T KOPa3MEePHOCTH Ha R).
Heka R, Re n R ca Pl-anre6pu, takusa we T(R) = T(R;)T(Rs). Hue
nokazpame, de ako ¢(Ry,t) u ¢(Re,t) ca paruoHasHu (OYHKIUH, TOraBa
c(R,t) e cbuo parmonasna. Ako ¢( Ry, t) e parmonasa u ¢(Rg, t) e anred-
puuna, Torasa ¢( R, t) anrebpuuna. JlokazaresacTsoro ce 6asupa Ha GakTa,
9e IIPON3BEICHNETO Ha JBEe eKCIIOHCIMAIHN TPOM3BOIAIIN (PYyHKIH € Ka-
TO eKCIOHEHIMAJIHA POM3BOAINA (DYHKINS Ha PEIUNATa OT CTCICHUTE
Ha BBHIIHO TEH30PHO [IPOU3BEICHNE Ha JIBE PeIUIM Ha IIPEJICTBAHIATA Ha,
cUMeTpUYHaTa Ipyra S,.



11. (with F. Benanti, V. Drensky, G. Genov, and P. Koev) Comput-

ing with rational symmetric functions and applications to invariant theory
and Pl-algebras, arXiv:1201.4448v1 [math.RA] and Serdica Mathemati-
cal Journal, 38 (2012), pp. 137-188. (papers/P 11.pdf)

Let K be a field of any characteristic. Let the formal power series

flxy, ... xq) :Zanx’fl'--xgd = Zm VSA(T1, - .o 2g),
an,m(A) € K,

be a symmetric function decomposed as a series of Schur functions. When
f is a rational function whose denominator is a product of binomials of
the form 1 — 27" --- 2", we use a classical combinatorial method of El-
liott of 1903 further developed in the 2-calculus (or Partition Analysis) of
MacMahon in 1916 to compute the generating function

M(f;ay, .. xg) = mA)zt -2y, A= (A1, M)

M is a rational function with denominator of a similar form as f. We
apply the method to several problems on symmetric algebras, as well as
problems in classical invariant theory, algebras with polynomial identities,
and noncommutative invariant theory.

Heka K e mnoJie ¢ nmpousBoJiHa Xapakrepucruka. Heka dopmasiaust crere-
HEH Pejy

f(z1,...,2q) = Zoznx?l---xgd = Zm VS (1, .. xa),
an, m(\) € K,

e cuMeTpuIHa (QPYHKIMS, [IPeJcTaBeHa 10 KaTo pejl OT (PYHKINHUTE Ha
[IIyp. Ako f e pamnnonaJina GpyHKIMsI, YNHTO 3HAMEHATEI € IPON3BE/ICHIe
or OunoMu OT Bujga 1 — xi" -+ - 2, u3lo/a3BaMe K/IACUYECKH KOMOUHATO-
per meros Ha Ejmor or 1903 u mo-martarbk gopassut B (2-calculus (or
Partition Analysis) or MacMahon mpes 1916 3a ja u3ducjin mpon3Boisi-

mata (PyHKIIA

M(fixy,..owa) =Y mNzt 2yt A= (Ao, A)

M e panmonasina GyHKIHS ¢ 3HAMeHaTeJ OT 1oj00Ha dopma KaTo f.
[Tpuiarame mMeTojia 3a pasjMIHK 33Ja9l 33 CUMETPUYHU ajreOpu, Kak-
TO W 3a 3aJa4l B KJlacMyeckKara TeopHs Ha MHBApPUAHTUTE, ajredbpure c
HOJINHOMHH T'b2KJeCTBa I HEKOMYyTaTHBHATA T€OPUs HA MHBAPUAHTHUTE.



12. Colength of *-Polynomial Identities of Simple *-Algebras,Proc. of Fif-
teenth International Workshop on Algebraic and Combinatorial Coding
Theory, June 18-24, 2016, Albena, Bulgaria, pp. 66-71. (papers/P -

12.pdf)

We compute the sequence of colengths in the cocharacters of the - poly-
nomial identities of the *- simple algebra My (F') @ My (F)°P, char(F') = 0.

Pasriiezkiame npocrara aaredpa Moy B M;p C MOJMHOMHH TbhXKJIECTBa C
unBosionust (*). Msnomssame pesynrar wa B. JIpercku u A. [Ixkam6pyHo
3a peda Ha XmIdepT Ha COOCTBEHUTE eJIEMEHTH Ha Ta3u ajredpa, 3a 1a
HAMEPUM pPeuliaTa OT KOIIMPUHA Ha KOXapaKTepuTe Ha x—IO0JMHOMHUTE
ThrKJIECTBA Ha pasrjiexkiaHaTa ajaredpa Ha/l 11oJie ¢ XapaKTepUCTHKa HYJIA.

I[I. Yuebuu nmocodbud.

(a) (¢ H. JI. ManesB) [lepmyrarmontu rpyim,

* http://www.moi.math.bas.bg/silvi/

* lecture notes/PG1.pdf] lecture notes/PG2.pdf]
lecture notes/PG3.pdf] [lecture notes/PG4.pdf]

Jlekiuure ca HammcaHu jia MOKPUST Marepusa Ha Kypca 1o “lTlepmyra-
rmonnn rpynu’ BbB @MU na CY“Ce. Kimmer Oxpujickn” 3a MarucTpi.
Jlekiuure ca B eJIeKTPOHEH BapUAHT U ¢a IOCTbIHU B mHTepHeT. CheTon
ce oT 4 riaBu - Boeegenne, Cumerpudna rpyma u KpaifHin MaTPpUIHI IPY-
i, 'pymm, reomerpuaau gurypn u rpacdhu n JleiictBue Ha rpyma BbpxXy
MHOKECTBO.

(b) (¢ H. JI. ManeB, B. MuusomieBa) Jluneitna anredbpa n AnajintudHa

reomMeTpud,

x http://www.moi.math.bas.bg/silvi/

* [lecture notes/ LAAG1.pdf], lecture notes/LAAG2.pdf]
lecture notes/ LAAG3.pdf, lecture notes/ LAAG4.pdf
lecture notes/ LAAGS.pdf]

[esTa HA TO3M KypC € Jla MMOKpue Iporpamara 1o JInHeiitna aJjredpa n

aHajuTn4aHa reomerpust BbB BCY “Jlioben Kapasesion”.
(c) (¢ H. JI. ManeB) Maremarndeckn Anajms 2,

x http://www.moi.math.bas.bg/silvi/
x https://my.vsu.bg/moodle/course/index.php?categoryid=16


http://www.moi.math.bas.bg/silvi/
http://www.moi.math.bas.bg/silvi/
http://www.moi.math.bas.bg/silvi/
https://my.vsu.bg/moodle/course/index.php?categoryid=16

* lecture notes/ MA2.pdf

Kypebr o Maremarudeckn AHans 2 ¢bhIbpzKa TEOPUsT U 38/1a4U1 U € Ch-

obpasen ¢ nporpamara 3a crygearure or BCY “Jlioben Kapasesos”. Jlek-
[UUTE Ca B €JIEKTPOHEH BAPUAHT U Ca JIOCTBIHE B HHTepHeT (1 moodle).



