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1 10B.1 - B4.1 - BDHSS IEEE TransInfoThy 2021

P. G. Boyvalenkov, P. D. Dragnev, D. P. Hardin, E. B. Saff, M. M. Stoyanova, Universal Bounds
for Size and Energy of Codes of Given Minimum and Maximum Distances, IEEE Transactions on
Information Theory, vol:67, issue:6, 2021, pages:3569-3584, ISSN (print): 0018-9448, ISSN (online):
1557-9654, http://dx.doi.org/10.1109/tit.2021.3056319.

1.1 Pesmome

Nznon3BaMe poOMEHIMBHI 110 3HAK MEPKH, KOUTO Ca IMOJIOKUTEHO Je(UHUTHU 0 ONPEJEICHU CTe-
IIeHM, 33 Ja IOJIyIMM TOPHU TPAHUIM OT TUll Ha JIeBeHIelH BBbPXY MOIIHOCTTA HA KOJOBETE C
JaJIeH0 MUHUMAJTHO U MAKCHUMAJTHO Pa3CTOsHUE U YHUBEPCAJHU JIOJHU IPAHUIN Ha MOTEHITHATHATA
eHeprusi (3a abCOJIIOTHO MOHOTOHHM IIOTEHIUAJIN) 3a KOJOBE C JIaJIeHO MAaKCHMAJHO PA3CTOsSHUE W
durcupana mormaocT. CrIeKTpUTE HA KOJOBETE, KOUTO JOCTUIAT HAIINTE IPAHUIM, C€ aHAJU3UPAT
110 OTHOIIICHUE Ha IIapaMeTpuTe Ha KBaJpaTypHu dopmynu oT Tuna Ha JleBenmeitn. UzBexkgar ce
HEOOXO/IMMHU ¥ JOCTATHIHU YCJIOBUS 38 ONTUMAJIHOCTTA Ha HaluTe rpanuiy. OCBeH TOBa MOJIyvYaBa-
Me TOPHU T'PAHUIY HA €HEPTHUTA HA KOJIOBETE ¢ (PUKCUPAHN MUHUMAJIHN U MaKCUMAJIHU PA3CTOTHUS
U MOIITHOCT.

1.2 Abstract

We employ signed measures that are positive definite up to certain degrees to establish Levenshtein-
type upper bounds on the cardinality of codes with given minimum and maximum distance, and
universal lower bounds on the potential energy (for absolutely monotone interactions) for codes with
given maximum distance and fixed cardinality. The distance distributions of codes that attain the
bounds are found in terms of the parameters of Levenshtein-type quadrature formulas. Necessary
and sufficient conditions for the optimality of our bounds are derived. Further, we obtain upper
bounds on the energy of codes of fixed minimum and maximum distances and cardinality.

2 10B.2 - B4.2 - BDS PIT 2018

Peter Boyvalenkov, Danyo Danev, Maya Stoyanova, Refinements of Levenshtein bounds in g-ary
Hamming spaces, Problems of Information Transmission, 2018, Vol. 54, Issue 4, pages: 329-342,
ISSN: 0032-9460 (Print), ISSN: 1608-3253 (Online), https://doi.org/10.1134/S0032946018040026.



2.1 Pe3mome

Hue pazpaborBame 1omobpeHus Ha I'paHuIuTe Ha JIeBeHIIelH B ¢-U9HI XEMUHIOBU IIPOCTPAHCTBA,
KaTO M3I0JI3BaMe JUCKPETHUS XapaKTep Ha Pa3CTOMHHUSATA CIIPAMO HEIPEKbCHATOTO IOBEJICHUE Ha
OIIpe/IeJIEHN TTapaMeTpH, u3noJi3Banu ot Jlepenmeitn. V3cienBaMe IbpBUTE PEJIEBAHTHU CJyYaud U
peacTapsMe HOBU rpaHuiin. Ilo-crenuaano, n3sexaame 0000IMEHNs U ¢-UIHA aHAJIO3K Ha, TPAHUIIA
na MacEliece. OcBen ToBa mpeocTaBsiMe apryMeHTallds, Y€ HaIlUsST IIOIXO0J € TOJKOBa J00bLD,
KOJIKOTO U II'bJIHOTO JIMHEHHO IMPOrpaMupaHe, KaToO € aHAJU3UPAHO U KOJKO IMO-ObP3HU ca HAIIUTe
nsunciaenns. Hakpas mpeiacraBame Tab/uIa ¢ mapaMeTpu Ha KOIOBE, KOUTO, aKO CbIINECTBYBAT,
Ouxa JIOCTUTHAJN HAIIUTE TPaHUIM.

2.2 Abstract

We develop refinements of the Levenshtein bound in g-ary Hamming spaces by taking into account
the discrete nature of the distances versus the continuous behaviour of certain parameters used
by Levenshtein. We investigate the first relevant cases and present new bounds. In particular, we
derive generalizations and g-ary analogs of the MacEliece bound. Furthermore, we provide evidence
that our approach is as good as the complete linear programming and discuss how faster are our
calculations. Finally, we present a table with parameters of codes which, if exist, would attain our
bounds.

3 10B.3 - B4.3 - MS ENDM 2017

Tanya Marinova, Maya Stoyanova, Nonexistence of (9, 112, 4) and (10, 224, 5) binary orthogonal
arrays, Electronic Notes in Discrete Mathematics, 2017, Vol. 57, pages: 153-159, ISSN: 1571-0653
(Print), http://doi.org/10.1016/j.endm.2017.02.026.

3.1 Peswome

Jokazsame HecblecTByBaneTo Ha jasonunu oproronannan Macusu (BOA) ¢ mapamerpu (abiokuna,
morHocT, cuia) = (9,7.24 = 112,4) u (10,7.25 = 224,5), pemasaiiku JBa ciy4dasi, KOraTo ChIIEC-
TByBaHeTO Gellle HepelleHo Jocera. HallusiT MOAXOM € eCTeCTBEHO IPOIbJIKCHUE Ha AJrOPUTbLMA,
upejcrasen B [10B.8§].

3.2 Abstract

We prove the nonexistence of binary orthogonal arrays (BOAs) of parameters (length, cardinality,
strength) = (9,7.24 = 112,4) and (10,7.25 = 224,5), resolving two cases where the existence was
undecided up to now. Our approach is a natural continuation of the algorithm which is presented
in [10B.8].

4 10B.4 - B4.4 - BDHSS DCC 2017

P. G. Boyvalenkov, P. D. Dragnev, D. P. Hardin, E. B. Saff, M. M. Stoyanova, Energy bounds for
codes and designs in Hamming spaces, Designs, Codes and Cryptography, 2017, Vol. 82, Issue I,
pages 411-433, ISSN: 0925-1022 (Print), ISSN: 1573-7586 (Online), https://doi.org/10.1007 /510623~
016-0286-4.

4.1 Pesome

[ToryuaBamMe yHUBEpCAJHM T'PAHUIN 38 €HEPTHUsITA HA KOJIOBETE U JU3aifiHUTEe B XE€MHHI'OBH IIPOCT-
pamcrBa. Hammure rpanuium ca B cmjia 3a TOJIAM KJiac MOTEHIMAJHM (DYHKITMH, KATO € U3rPaeH



eJINHEH TIOAXO0/, 3a u3cjenBane. [loiydaennTe rpanuiiy MOTAT Ja Ce Pa3IIeK AT KaTo 0b0obIIeHe Ha
rpaHunuTe Ha JIeBeHIeH 3a MaKCUMaJIHA KOJIOBE.

4.2 Abstract

We obtain universal bounds on the energy of codes and designs in Hamming spaces. Our bounds
hold for a large class of potential functions, allow a unified treatment, and can be viewed as a
generalization of the Levenshtein bounds for maximal codes.

5 10B.5-T1'7.1 - BRS CrAbS 2021

Silvia Boumova, Tedis Ramaj, Maya Stoyanova, Computing distance distributions of ternary orthogonal
arrays, Comptes rendus de I’Académie bulgare des Sciences, vol:74, issue:2, 2021, pages:177-189,
ISSN (print): 1310-1331, ISSN (online): 2367-5535, DOI:10.7546 /CRABS.2021.02.03.

5.1 Pe3ome

Oproronasnuure Macusr (OA) urpasT BazKHa POJIs B CTATHCTUKATA (M3IIOI3BAT CE IIPU TPOCKTHPAHE-
TO Ha €KCIEPUMEHTH ), KOMIIIOTbPHUTE HAyKu U Kpunrorpadusra. Haii-Baxkuure npobeMu ca te3n
3a TSIXHOTO CHIMECTBYBaHe U KiaacuduKamnms Ha HendoMopduu Kiaacose OA ¢ ga1eHn mapaMerpu.
PerraBanero #Ha Te3u npobsieMu W3MCKBA TO3HABAHETO HA CIHEKTPUTE HA U3CJCIBAHIUTE OPTOTOHATHI
MacuBd. B Tazum crarusi Hue IipejjlaraMe HOB MeTOJ 3a I0JIyuaBaHe Ha crieKTpuTe Ha TpondeH OA
CbC 3aJ1aJIeHN TapaMeTpu. AHaqusupaiiku Bpb3KUTE MEXKy CIHeKTpuTe Ha pasriexganure OA u
CIeKTpUTe Ha TexHuTe npousBoaan OA, JoKa3BaMe HSIKOW HECHINECTBYBAIU PE3YJITATH U OJIYIa-
BaMe HOBU OI'DAHMYEHUS BHPXY CTPYKTypaTa Ha U3CJIeABaHUTE TPOMYHU OPTOIOHAJIHU MaCHBH.

5.2 Abstract

Orthogonal Arrays (OA) play important roles in statistics (used in designing experiments), computer
science and cryptography. The most important problems are those about their existence and classification
of non-isomorphic classes of OA with given parameters. The solving of these problems requires
possible Hamming distance distributions of studied orthogonal array to be determined. In this
paper we propose a method for computing of distance distributions of OA with given parameters.
Comparing computed possible distance distributions of the considered OA with ones of its derivative
OAs we proved some non-existence results and found some restrictions over structure of the studied

OA.

6 10B.6 - I'7.2 - BMRS AnnSUFMI 2019

S. Boumova, T. Marinova, T. Ramaj, M. Stoyanova, Nonexistence of (17, 108, 3) ternary orthogonal
array, Annual of Sofia University ”St. Kliment Ohridski”, Faculty of Mathematics and Informatics,
vol:106, 2019, pages:117-126, ISSN (print): 1313-9215, ISSN (online): 2603-5529.

6.1 Peswome

Pazpaboren e KOMOMHATOPEH METOJN 3a T'eHEpPUPaHe U PejylupaHe Ha BbH3MOYKHOCTUTE 38 CIIEKT-
pu na tpomunu oproronannn macusun (TOA) cbe 3amagenu napamerpu (n, M, 7). U3nonssaiiku
BDPB3KUTE MEXKJY CIIEKTPUTE Ha Pa3lJIeXKAHUTe OPTOIOHAJIHU MACUBU U CBbP3aHUTE C TsX (Taka
HAPEYEH!U NIPOM3BOJIHI) MACUBH, [I0JIyYaBaMe Olpe/Ie/IeHI OIPAHUYeH sl 38 CIIEKTPUTE Ha TPOMIHUTE
OPTOrOHAJIHM MacuBU. TOBa HU ITO3BOJIM Jia pa3pabOTUM IPaBUJIa 3a OTXBbPJISHE Ha CIIEKTPU KAaTO
HeBb3MOKHU. OCHOBHUSAT PE3YJITAT € JOKA3aTeJICTBOTO Ha HechinecTByBanero Ha (17,108,3) TOA.
Harmmmsit mmoj1xo1, 103BoJIsiBa 3HAMUTEHO HAMaJIIBaHe Ha OpPOosi HA Bb3MOXKHUATE CIIEKTPU Ha U3BECTHU



(chImecTBYBAIM) TPOMYHE OPTOrOHAJIHN MacuBu. ToBa 61 MOIIO J1a € [I0JIe3HO IPH KJIacudUKaIusaTa
Ha TPOUYHHUTE OPTOTOHAJHA MACHUBH.

6.2 Abstract

We develop a combinatorial method for computing and reducing of the possibilities of distance
distributions of ternary orthogonal array (TOA) of given parameters (n, M, 7). Using relations
between distance distributions of arrays under consideration and their relatives we prove certain
constraints on the distance distributions of TOAs. This allows us to collect rules for removing
distance distributions as infeasible. The main result is non-existence of (17,108,3) TOA. Our
approach allows substantial reduction of the number of feasible distance distributions for known
arrays. This could be helpful for other investigations over the classification of the ternary orthogonal
arrays.

7 10B.7 - I'7.3 - BDHSS AMPh 2019

Peter Boyvalenkov, Peter Dragnev, Douglas Hardin, Edward Saff, Maya Stoyanova, Energy Bounds
for Codes in Polynomial Metric Spaces, Analysis and Mathematical Physics, 2019, Volume 9, Issue
2, pages: 781-808, (in Conference Proceedings, as a special issue of the Journal "Analysis and
Mathematical Physics Received: 18 December 2018, Accepted: 11 April 2019, First Online: 06 June
2019), ISSN: 1664-2368 (Print), ISSN: 1664-235X (Online), https://doi.org/10.1007/s13324-019-
00313-x.

7.1 Pe3some

B Tasu crarust Hue mpejcTaBsiMe e€IUH OOII IMOIX0/T 3a MOJIydaBaHe Ha TPAHUI 3a MOTEHINATHATA
eHeprusi Ha KOJOBE B MOJMHOMHUAIHU MeTpudan npoctpancTsa (PM-mpocrpancrsa). lomnure rpa-
HUITU, KOUTO IOJydYaBaMe Upe3 TeXHUKUTE Ha JuHeWHO nporpamupane na Jlenacapr u Jlesenreiin,
ca YHHBEPCAJIHO ONTUMAJIHE B CMUCHJI, 9€ Ca B CHJIA 33 IMHPOK KJIAC OT MOTEHITHAIN U KaTo IIAJI0 He
Morar Ja 6baaT mogoOpeHn 3a KOHKPETHOTO IMOAIpOCTpaHcTBO. IlpencraBern ca TecToBe 3a Olpe-
JlesisiHe naau re3u yHuBepcasnu joiaan rpanuiy (ULB) morar ga 6baar 1moq06peHn B 1o-rojieMu
npocrpancrsa. Hamure ULB ca npuiokumu Bbpxy eBKIKI0BaTa cdepa, Oe3KpaiiHuTe IPOEKTUBHI
IIPOCTPAHCTBA, KAKTO U IPOCTpaHcTBaTa Ha XeMUHD u JIP)KOHCBH. ACUMITOTHIHHUTE PE3YITATH 34
ULB 3a eBkumoBuTe cepn u JBOMIHOTO IIPOCTPAHCTBO HA XEMUHT Ca ITOJIyYeH! 3a CJIydasi, KOraTo
MOIITHOCTTa W Pa3MEPHOCTTa Ha MPOCTPAHCTBOTO HAPACTBAT B OIpPeJeIeHO ChOTHOIIeHne. Pe3yiira-
TUTE HU IOIIepTaBaT OOIIUTE XapaKTEePUCTUKU HA YHUBEPCAJHUTE TOPHHU I'PAHUIM Ha JIeBeHImeirH
3a MOIITHOCTTA Ha KOJOBETEe C JIaJIeHO0 MUHUMAJHO pascrosiane n HammTe ULB 3a emeprun. BbBexk-
JaMe U TOPHHU IPaHUNM 33 eHeprudTa Ha au3aiinn B PM-mpocTpaHcTBaTa n eHeprusita Ha KOJOBETe
C JaJIEHO MUHMMAJIHO PA3CTOsIHUE.

7.2 Abstract

In this article we present a unified treatment for obtaining bounds on the potential energy of codes
in the general context of polynomial metric spaces (PM-spaces). The lower bounds we derive via
the linear programming techniques of Delsarte and Levenshtein are universally optimal in the sense
that they apply to a broad class of energy functionals and, in general, cannot be improved for
the specific subspace. Tests are presented for determining whether these universal lower bounds
(ULB) can be improved on larger spaces. Our ULBs are applicable on the Euclidean sphere, infinite
projective spaces, as well as Hamming and Johnson spaces. Asymptotic results for the ULB for the
Euclidean spheres and the binary Hamming space are derived for the case when the cardinality and
dimension of the space grow large in a related way. Our results emphasize the common features of
the Levenshtein’s universal upper bounds for the cardinality of codes with given separation and our



ULBs for energy. We also introduce upper bounds for the energy of designs in PM-spaces and the
energy of codes with given separation.

8 10B.8 - I'7.4 - BMS DAM 2017

Peter Boyvalenkov, Tanya Marinova, Maya Stoyanova, Nonexistence of a few binary orthogonal
arrays, Discrete Applied Mathematics, 2017, Vol. 217, Issue 2, pages: 144-150, (Available online: 30
August 2016), ISSN: 0166-218X (Print), https://doi.org/10.1016/j.dam.2016.07.023.

8.1 Peswome

PazpaborBame u npusrarame KOMOMHATOPHU aJIT'OPUTMHU 3a U3CJIEIBaHE HA Bb3MOXKHHUTE CIEKTPU
Ha JABOMYHM OPTOTOHAJHH MACHBU OTHOCHO TOYKA OT JBOMYHOTO XEMUHIOBO IIPOCTPAHCTBO 4Upe3
OpraHMYeHNsl, HAJIOXKEHN OT BPBb3KUTE CbC CIEKTPUTE Ha CBbP3AHUTE C TSIX OPTOTOHAJIHU MACHBH.
Tosa ce 0Kasza JOCTATHLIHO CUJIHO M TOKABAaMe HECHIIECTBYBAHETO HA JBOMYHU OPTOrOHAHA MACUBI
¢ mapamerpu (JbjzkuHa, MommHoct, cuia) = (9, 96, 4), (10, 192, 5), (10, 112, 4 ), (11, 224, 5), (11,
112, 4) u (12, 224, 5), pemaBaiiky 110 TO3U HAYMH ['bPBUTE CJIydal, B KOUTO CHIIECTBYBaHETO He 6
PEIIEeHO Jocera. 3a ChbIIEeCTBYBAIIUTE OPTONOHAJHN MACUBY HAIIUAT IOJAXO [TO3BOJIABA 3HAYUTEIHO
HaMaJisgBaHe Ha Opost Ha Bb3MOKHOCTHUTE 34 CIIEKTPHU Ha TE3U MACUBH, KOETO MOKE J1a O'bJIie TOJIe3HO
[pU [0JIyYaBaHe Ha KIaCU(DUKAIMOHHU Pe3yJITaT (HAIPUMED €INHCTBEHOCT).

8.2 Abstract

We develop and apply combinatorial algorithms for investigation of the feasible distance distributions
of binary orthogonal arrays with respect to a point of the ambient binary Hamming space utilizing
constraints imposed from the relations between the distance distributions of connected arrays.
This turns out to be strong enough and we prove the non-existence of binary orthogonal arrays
of parameters (length, cardinality, strength) = (9, 96, 4), (10, 192, 5), (10, 112, 4), (11, 224, 5),
(11, 112, 4) and (12, 224, 5), resolving the first cases where the existence was undecided so far.
For the existing arrays our approach allows substantial reduction of the number of feasible distance
distributions which could be helpful for classification results (uniqueness, for example).

9 10B.9 - I'7.5 - BRS IEEE-ACCT-17 2020

Silvia Boumova, Tedis Ramaj, Maya Stoyanova, On Covering Radius of Orthogonal Arrays, 2020
Algebraic and Combinatorial Coding Theory (ACCT), 11-17 Oct. 2020, Albena, Bulgaria, Date
Added to IEEE Xplore: 25 March 2021, 2021, pages:23-28, Electronic ISBN:978-1-6654-0287-3, Print
on Demand(PoD) ISBN: 978-1-6654-0288-0, DOI: 10.1109/ACCT51235.2020.9383398.

9.1 Pe3some

[TosryuaBaMe aHAJUTHYHUA TOPHU IPAHUIM 38 PaJMyca Ha IOKpuThe Ha oproroHasuu macusu (OA)
upes n3caeaBaHe Ha MHOXKECTBOTO OT BCHMUKH Bb3MOXKHHU clieKTpu Ha cborBerHuTe OA. IIpuiarame
AJITOPUTHM 32 HAMAJISIBAHE Ha O6pOsi HAa Bb3MOXKHUTE CHEKTpH Ha pasriexpanure OA, 3a ma momob-
PUM IpaHHUIaTa 38 PAIANYCa UM Ha IOKPUTHE ¢ 1 IIpH HIKOU IIpeanooxkenns. I[lokazanu ca npuMepu
3a OA, nocruramy ujin OJU3KU JO HAIIUTE IPAHUIIA.

9.2 Abstract

We obtain analytically upper bounds for the covering radius of orthogonal arrays (OAs) by investigations
of the set of all feasible distance distributions of the corresponding OAs. We apply a procedure for



reduction of the possible distance distributions of OA to improve the bound by 1 under certain
assumptions. Examples of OAs attaining and close to our bounds are shown.

10 10B.10 - I'7.6 - BDHSS Redundancy 2019

Peter G. Boyvalenkov, Peter D. Dragnev, Douglas P. Hardin, Edward B. Saff, Maya M. Stoyanova,
On two problems concerning universal bounds for codes, 2019 XVI International Symposium Problems
of Redundancy in Information and Control Systems (REDUNDANCY 2019), Moscow, Russia,
October, 21-25, 2019, pages:58-63, Electronic ISBN: 978-1-7281-1944-1, Print on Demand (PoD)
ISBN: 978-1-7281-1945-8, DOI:10.1109/REDUNDANCY 48165.2019.9003329.

10.1 Pesmome

Pazriexkname nBa mpobiiema, CBbLP3aHU C JIOKA3aTEJICTBA U MPUJIaraHe HA TEXHWKHU 3a IOJIydaBa-
HE Ha DAHUIM HA JIMHEHO IporpaMupane 3a KojoBe (CepHvHu M B MPOCTPAHCTBA Ha XEMUHT).
Pazpaborena e TexHMKa 3a IpoOBEpKa Ha XUIIOTE3aTa HU OTHOCHO OINTUMAJHOCTTA HA IPAHUIIUTE HA
JleBenmaiin 3a cepudHN KOIOBE KATO € JOKA3aHO, Y€ XUIIOTe3aTa € BIPHA IIPU OIpPeIeIeHN MAJIKH
I'bPBOHAYAJHI OrpaHuYeHus. VI3cieBaHn ca MOJIyYEeHUTe OT HAC YCJIOBHS, KOUTO Ca JOCTATHIHH 34,
BaJIMIHOCTTA HA TPAHUIIUTE OT TUIl Ha JIeBeHIeiH 3a ¢—UYIHN KOJOBE C JaJICH MUHUMAJIHUA 1 MaK-
CHMAaJIHA PA3CTOSIHUSA, KATO Ca OMUCAHM BCHYKHU CIyYad 3a Ib/KAHA 1 < 36 1 pasMep Ha a3byKaTa
2 < g £ 4, npu KOUTO TOJYyIEHUTE OT HAC YCJAOBUS Ca UIII'LJIHEHU.

10.2 Abstract

We consider two problems related to proofs and technologies of obtaining linear programming
bounds for codes (spherical and in Hamming spaces). We develop a verification technique for a
conjecture concerning the optimality of the Levenshtein bounds for spherical codes and prove that
the conjecture holds true under certain mild assumptions. We investigate recent conditions which
are sufficient for the validity of Levenshtein-type bounds for g-ary codes with given minimum and
maximum distances. We provide description of all cases for lengths n < 36 and alphabet sizes
2 < ¢ < 4 such that our conditions are fulfilled.

11 10B.11 - I'7.7 - BDHSS ISIT 2019

Peter Boyvalenkov, Peter Dragnev, Douglas Hardin, Edward Saff, Maya Stoyanova, Linear Programming
Bounds for Cardinality and Energy of Codes of Given Min and Max Distances, ISIT 2019: The
2019 IEEE International Symposium on Information Theory, Paris, France, July 7-12, 2019, pages:
1747-1751, ISSN: 21578095, INSPEC Accession Number: 19013211, Electronic ISBN:978-1-5386-
9291-2, USB ISBN: 978-1-5386-9290-5, Print on Demand(PoD) ISBN: 978-1-5386-9292-9, DOLI:
10.1109/ISIT.2019.8849388.

11.1 Pesmome

NszmnonsBame Taka HapedeHNTE TPOMEHINBH TI0 3HAK MEPKH, KOUTO Ca, MOJIOKUTETHO Je(UHUTHI 10
OIIpe/IeJIEHN CTEIEeHH, 3a Ja IOJYIMM HOBHM I'OPHHM I'DAHMIIA OT THUN Ha JIeBeHIEeHiH 3a MOITHOCTTa
Ha KOJIOBE C JIAJIEHO MUHUMAJHO U MaKCUMAaJHO PA3CTOSHUE W YHUBEPCAJHU JOJHU I'DAHUIN Ha
HOTEeHIMAIHATA eHeprus (3a abCOIOTHO MOHOTOHHY TIOTEHIMAJIH) 38 KOJOBE C JIaJIEHO MAKCHMAJIHO
pascrosinne U PUKCHpaHa MOITHOCT. B wacTHOCT, Hue pasmmpsiBamMe u3rpajieHaTa oT JIeBeHImein
TeopHsd U armapar 3a [MoJydaBaHe Ha TPAHUIM 338 OCHOBHUTE IapaMeTPH Ha Pa3TJIerKIaHUTe KOIOBE.



11.2 Abstract

We employ signed measures that are positive definite up to certain degrees to establish Levenshtein-
type upper bounds on the cardinality of codes with given minimum and maximum distance, and
universal lower bounds on the potential energy (for absolutely monotone interactions) for codes
with given maximum distance and fixed cardinality. In particular, we extend the framework of
Levenshtein bounds for such codes.

12 10B.12 - I'7.8 - BKS OC-7 2013 b

Peter Boyvalenkov, Hristina Kulina Maya Stoyanova, On (4,9,96) binary orthogonal arrays, Proc.
Intern. Workshop OC’13, Albena, Bulgaria, September 6-12, 2013, pages: 71-76, ISSN: 1313-1117,
Ref zbMATH (Zbl 1432.05020).

12.1 Pesmome

Ba majienn (IpenoaaraeMo ChIeCTBYBAIIH) JBOMYHNA OPTOTOHAJHHE MACUBH ChC cuiia 4, JibJKuHa 9
¥ MOIITHOCT 96 ¢ MUHUMAJTHO pa3cTosiHuE 1, pa3riexkjamMme TOYKUTe OT MacuBa ¢ Teryio 3. [lomydaBame
HSIKOW OTPAHWYEHNSI, KOUTO HaMaJIABAT OpOsi Ha Bb3MOXKHOCTHUTE 38 CIIEKTPUTE UM M OTPAHUYIABAT
CTPYKTypaTa Ha TaKNBa MaCUBH.

12.2 Abstract

We consider the points of weight 3 on the putative binary orthogonal arrays of strength 4, length 9
and cardinality 96 of minimum distance 1. We obtain some restrictions which reduce the possibilities
for the structure of such arrays.

13 10B.13 - I'7.9 - BKS OC-7 2013 a

Peter Boyvalenkov, Hristina Kulina Maya Stoyanova, Nonexistence of certain binary orthogonal
arrays, Proc. Intern. Workshop OC’13, Albena, Bulgaria, September 6-12, 2013, pages: 65-70, ISSN:
1313-1117, Ref zbMATH (Zbl 1432.05019).

13.1 Pesrome

JokazBaMe, 4e He CHINECTBYBAT JBOUYHU OPTOTOHAJHI MACUBHU ChC CHJIA 8, Tb/XKUHA 12 U MOIITHOCT
1536. OT ToBa CJlejiBa HECHINECTBYBAHETO HAa MACHBH C MapaMerpu (Cuja, JIbJXKUHA, MOITHOCT) =
(n,n + 4,6.2"74) | 3a Begko gm0 "MCIO N > 8.

13.2 Abstract

We prove that binary orthogonal arrays of strength 8, length 12 and cardinality 1536 do not
exist. This implies the non-existence of arrays of parameters (strength,length,cardinality) = (n,n +
4,6.2"4) for every integer n > 8.



