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1. Maryam Bajalan, Ivan Landjev, Assia Rousseva, On the p-rank of a projec-
tive Hjelmslev plane, Lecture Notes of the ICST, vol. 514, 2023, Springer-
Switzerland.

Abstract. In this paper we determine the p-rank of the point-by-line
incidence matrix of the projective Hjelmslev plane over the chain rings
with 4 and 9 elements. The proof uses a characterization of all divisible
arcs in the corresponding projective planes. Furthermore, we prove lower
and upper bounds on the p-rank of the incidence matrix of the projective
Hjelmslev plane over an arbitrary finite chain ring of nilpotency index 2.

Pestome. B tasu crartus onpejesisime p-panra Ha MaTpHUIaTa Ha WHITHIEH-
THOCT Ha IPOEKTUBHATA PABHUHA HA VIeJIMCIICB Ha L BEPHKHI IPBLCTEHH C
4 n 9 enementa. JlokazaTeIcCTBOTO U3MO3Ba XapaKTEPUIAIUATA HA BCUUKH
ApPKU C JCJIUMOCT B CbOTBECTHUTE IIPOCKTUBHU PaBHUHU. OCBGH TOBa JOKa3-
BaMe JJOJIHM U I'OPHU I'PaHUIIN 3a p-PaHT'a Ha MaTpullaTa Ha MHIIUJICHTHOCT
Ha, [TPOEKTHBHA paBHIHA Ha Vle/IMcIeB Ha | IPON3BOJICH BEPHIKEH IIPhCTCH
C WHJIEKC Ha HUJIIIOTEHTHOCT 2.

2. Sascha Kurz, Ivan Landjev, Francesco Pavese, Assia Rousseva, The geo-
metry of (t mod q)-arcs, Designs, Codes and Cryptography, 2023.

Abstract. In this paper, we give a geometric construction of the three
strong non-lifted (3 mod 5)-arcs in PG(3,5) of respective sizes 128, 143,
and 168, and construct an infinite family of non-lifted, strong (¢ mod ¢)-
arcs in PG(r, q) with t = (¢+1)/2 for all » > 3 and all odd prime powers

q.



Pesiome. B nacrosmara crarus npejcraBsiMe reOMeTpUIHa KOHCTPY KIS
Ha Tpute cuian HeaudTanu (3 mod 5)-apku B PG(3,5), umarmum morr-
noctu 128, 143 u 168, u KoHcTpyupame 6e3KpaifHO ceMelicTBO OT CUJIHH,
neaudrsanu (¢ mod ¢)-apku B PG(r, q) cbet = (¢+1)/2 3a Bcuaku r > 3
U BCUYKKM HEYETHU IPOCTU CTEIICHU (.

. Ivan Landjev, Assia Rousseva, Konstantin Vorobev, Constructions of Bina-
ry Codes with Two Distances, Discrete Mathematics, vol:346, issue: 6,2023,
113337.

Abstract. In this paper, we consider the problem of determining the exact
value of As(n,{di,ds}) defined as the maximal cardinality of a binary
code of length n with two possible distances d; and dy. We prove that if
dy > 2dy, one has As(n,{d;,ds}) < n+1. A similar bound holds for codes
with d; # dy (mod 2):

n+1 for d; even,

Ag(n, {dy,dy}) < { n+2 for d; odd.

Furthermore, we settle two conjectures left open by earlier authors that
imply the following exact values:

(3)—1—1 for d =4 and n > 6,
Ay(n,{2,d}) =< n for4 <d<n-—1,
n+1 ford=n-—1,

and provide combinatorial constructions that improve on the lower bounds
on As(n,{d;, ds}) known so far. Finally, we prove the general upper bound

(n+1)(n+2)
AQ(TZ, {dl, dg}) S B .

Pesrome. B tazu pabora ce pasriexja 3ajgadara 3a Olpejie/idHe Ha TOY-
HaTa croitnoct Ha Ay(n, {dy,ds}), neduHnpana KaTo MaKCHMATHATA MOIIT-
HOCT Ha JBOMYEH KOJI C JIbJIXKUHA N U JIBE BHL3MOXKHU Pa3CTOSHUS di U ds.
Hokazsame, ue ako dy > 2dy, 10 € B cuiia HepaBeHCTBOTO Ao (n, {dy,dy}) <
n + 1. [logo6ua rpanuna e B cuiia u 3a Kojose ¢ d; Z dy (mod 2):

n+1 3a d; geTHO,
<
As(n,{dy, d»}) < { n+2 3ad; HEYETHO.



OcBsen ToBa peraBame JBe XUIIOTE3N OT IO-paHHa paboTa Ha JIPYTU aBTO-
PH, KOUTO JIaBaT CJIEJIHUTE TOYHU CTOWNHOCTHU

(;)—1—1 sad=4un >0,
Ay(n,{2,d}) =< n 3ad<d<n-—1,
n+1 zdad=mn—1,

KAaKTO U KOMOMHATOPHU KOHCTPYKITUY TIO/I00PABAIN Hali-T00pUTE N3BECT-
HE Jtocera jiojau rpanuim 3a Ag(n, {dy, dy}). B kpast Ha cratugra 1okasz-
BaMe U cjejiHaTa o0Ia ropHa rpaHuIa

(n+1)(n+2)

AQ(?’L, {d1, dg}) S B .

. Sascha Kurz, Ivan Landjev, Assia Rousseva, Classification of (3 mod 5)-
arcs in PG(3,5), Advances in Mathematics of Communications, vol:17,
issue:1,2023, pages: 172-206.

Abstract. The proof of the non-existence of Griesmer [104, 4, 82]5-codes
is just one of many examples where extendability results are used. In a
series of papers Landjev and Rousseva have introduced the concept of
(t mod q)-arcs as a general framework for extendability results for codes
and arcs. Here we complete the known partial classification of (3 mod 5)-
arcs in PG(3,5) and uncover two missing, rather exceptional, examples
disproving a conjecture of Landjev and Rousseva. As also the original
non-existence proof of Griesmer [104, 4, 82]5-codes is affected, we present
an extended proof to fill this gap.

Pesiome. JlokazaTeacTBOTO 3a HECHIECTBYBaHe Ha IPUACMBPOBU KOJIOBE
¢ mapamenrpu [104,4,82]5 e camMo €IMH OT MHOTOTO TIPUMEDPH, IIPH KOUTO
ce M3I0JI3BAT Pe3yJITaTh 3a pa3mupuMoct. B cepust ot cratun JlaHmkes
u Pycesa BbBexkmar obekra (¢ mod ¢)-apka, Karo OOII MHCTPYMEHT 3a
dopMyupane u JioOKa3BaHe Ha PE3y/ITaTH 3a Pa3lIUpPUMOCT Ha KOJOBE U
apku. TykK HEe 3aBbpIIBaMe U3BECTHATA 0 MOMEHTA YacTUIHA KIacugu-
kanusg #Ha (3 mod 5)-apkure B PG(3,5) n KoHCTpyHpaMe J[Ba CIOPaIHIHI
[IpUMEPA, JINTICBAIIK B IPEHUTE XapaKTEePU3aIuU 1 JIABAIN KOHTPAITPH-
MepH K'bM €JiHa Xunore3a Ha JlanmkeB u Pycesa. T'bit KaTo OpUruHAIHOTO
JIOKA3aTeJICTBO 3a HEChINECTBYBaHe Ha I'PUACMBPOBU KOJIOBE C IapaMeT-
pu [104, 4, 82]5 e 3acerHaTo oT Te3u KOHCTPYKIUH, HUE [IPEJCTaBIMe HOBO,
pa3IIMpPEHo JOKA3aTEJICTBO 38 HECHINECTBYBAHE, B KOETO Ta3W ITPA3HUHA €
3aIlbJTHEHA.



5. Ivan Landjev, Assia Rousseva, Emilyan Rogachev, On a Class of Minihypers
in the Geometries PG(r,q), Lecture Notes of the ICST, issue:vol. 450,
Publisher:Springer, 2022, pages:1-12.

Abstract. We characterize all minihypers with parameters (vs -+ 2vg, v9 +
201 ) in the geometries PG(3, ¢). Apart from the trivial ones which are the
sum of a plane and two lines, we construct all sporadic minihypers in the
geometries PG(3,¢) with ¢ = 3 and ¢ = 4.

Pesrome. Tyk xapakrepusnpame BCUUKE MUHUXUIIEPU C TlapameTpu (vs+
209, v3+2v1 ) B reomerpunte PG(3, ). OcBeH TpuBHATHATE, KOUTO Ca CyMa
Ha PABHUHA W JIBe MPABY B PA3/IMIHU B3aUMHU TIOJIOXKEHUsI, HUIe KOHCTPY-
upaMe U BCHYKH cropajundnu npumepu B reomerpunte PG(3,q) 3a ¢ = 3
uq=4.

6. Ivan Landjev, Assia Rousseva, On the Maximal Cardinality of Binary
Two-weight Codes, Comptes rendus de I’Academie bulgare des Sciences ,
vol:74, issue:10, 2021, pages:1423-1430.

Abstract. In this note we prove a general upper bound on the size of
a binary (n,{d;,ds})-code with dy > 2d;. This bound is used to settle
recent conjectures on the maximal cardinality of an (n, {2, d})-code. The

special case of d = 4 is also resolved using a classical shifting technique
introduced by Erdés, Ko and Rado.

Pestome. B rasu nybaukanus gokassaMe o0IIa ropHa IPDAHMIEA 38 MOII-
HOocTTa Ha jBoudeH (n,{d, ds})-koxn ¢ dy > 2d;. Tasu rpanura ce usmnoJ-
3Ba 3a pelIaBaleTo Ha HIKOJKO XUIOTE3U 38 MAaKCUMAJIHATA MOIIHOCT Ha
(n, {2, d})-xkomoBe, dopmyupanu HeoTnaBaa. CrienuaaausT ciaydait d = 4
CBINO € pa3pelleH Ype3 U3I0I3BaHeTO Ha KacuiecKara MU TUHD TeXHU-
Ka, BbBejiena ot Epmapomt, Ko u Pajio.

7. Ivan Landjev, Assia Rousseva, A General Construction for Blocking Sets
in Finite Affine Geometries, Results in Mathematics, vol:75, issue:142,
2020. doi:10.1007/s00025-02-01269-2

Abstract. A t-fold affine blocking set is a set of points in AG(n,q)
intersecting each hyperplane in at least ¢ points. In this paper we present a
general construction of affine blocking sets in AG(n, ¢). The construction
uses an arc in an r-dimensional subspace of PG(n, ¢) and a blocking set
in the affine part isomorphic to =2 AG(n —r — 1, q) of its complementary
subspace to produce a t-fold affine blocking set in AG(n, ). The infinite



class of t-fold affine blocking sets with ¢ = ¢ — n + 2 meeting Bruen’s
bound is obtained as a special case of this construction. It gives also
several optimal affine blocking sets whose cardinality meets the lower
bound provided by Ball’s improvement of Bruen’s bound. These are the
first examples for blocking sets meeting this new bound. The construction
produces also many examples of affine blocking sets lying close to the
lower bounds by Bruen, Ball-Blokhuis, and Ball.

Pestome. Egno muoxkectso or touku B AG(n,q) Hapmdame {-KpaTHO
aUHHO OJIOKIPAIIO0 MHOYKECTBO, aKO TO IIPpecHva BCAKa MpaBa B apmHHATA,
paBHUHA B TOHe t TOYKU. B Tasm crarms mpepcraBsamMe o0IMa KOHCTPYK-
s 3a adpunan Osiokuparniu MHOKecTBa B AG(n, q). Tasu KoHCTpYKIMst
U3I0/I13Ba apka B r-MepHO mojnpoctpanctso Ha PG(n,q) u 6okupariio
MHOKecTBO B aduHHaTa dact = AG(n —r — 1, ¢) Ha JOIbJIHUTETHOTO My
[TO/IITPOCTPAHCTBO, OT KOUTO C€ TMOCTPOSIBA t-KPaTHO auHHO OJIOKUPAIIO
muokectBon B AG(n, q). Beskpaiinugar kiac or t-kpaTau aduHHE OJIOK-
pamm MHOXKecTBa ¢ t = ¢ — n + 2, Jexkamy Ha TpaHulara Ha Bpyen ce
[IOJIyYaBaT KaTo CIeluaJieH Caydail OT Ta3u KOHCTPYKIHSA. 1 JaBa Cb-
0 U HAKOJIKO ONTUMAJHN AMDUHHU OJIOKUPAIIN MHOXKECTBA C MOIIHOCT,
KOSITO JIOCTUTA JIOJIHATA TPaHUIA, ToydeHa or Bos kaTo momobpenne Ha
rpanunara Ha Bpyen. ToBa ca mbpBuTe IpuMepu 3a OJJOKUPAINT MHOZKEC-
TBa JIOCTUTAIN Ta3n HOoBa rpanutia. C Ta3w KOHCTPYKIUS Ce MOJIydaBaT u
MHOI'O HOBHU IpUMepHU 3a adUHHU OJOKUPAIIM MHOXKECTBa, KOUTO JIEXKAT
630 110 mosnuTe rpanuny Ha bpyen, bos-bBokxayc m Boo.

. Assia Rousseva, Ivan Landjev, The Geometric Approach to the Existence
of Some Quaternary Griesmer Codes, Designs, Codes and Cryptography,
vol:88, issue:9, 2020, pages:1925-1940.

Abstract. In this paper we prove the nonexistence of the hypothetical
arcs with parameters (395, 100), (396,100), (448,113), and (449,113) in
PG(4,4). This rules out the existence of Griesmer codes with parameters
[395,5,295], , [396,5,296], , [448,5,335],4 , [449,5,336], and solves four
instances of the main problem of coding theory for ¢ = 4, k = 5. The proof
relies on the characterization of (100,26)- and (113,29)-arcs in PG(3,4)
and is entirely computer-free.

Pe3IOMe. B Ta3u CTaTUdA JOKa3BaMe€ HECbIIECCTBYBaHETO Ha XUIIOTETHYI-
mure apku ¢ napamerpu (395,100), (396,100), (448,113) u (449,113) B
PG(4,4). ToBa 0TXBbpJIsi CHIIECTBYBAHETO HA IPUIICMBPOBU KOJIOBE C Ta-
pamerpu [395,5,295]4 , [396, 5,296], , [448, 5,335]4 , [449, 5, 336], u pemasa
JeTUPU OTKPUTHU CJIydasl Ha OCHOBHATA 3ajiava Ha TeopHs Ha KOJIUPAHETO
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3a KozoBe ¢ ¢ = 4, k = 5. JlokazaTe/JIcCTBOTO ce onupa Ha XapaKTepU3alli-
ara Ha apkuTe ¢ napamerpu (100,26) u (113,29) B PG(3,4) u He usnonssa
KOMIOTbPHU M3YNC/IEHUSI.

Assia Rousseva, Ivan Landjev, Codes related to caps and the non-existence
of some Griesmer Codes, IEEE Xplore, Algebraic and Combinatorial Co-
ding Theory (ACCT)2020, 2020, pages:123-127.

Abstract. In this paper we consider the existence problem for arcs with
parameters (¢>+2¢°+q+2, ¢*+2q+2) in PG(3, q). Such arcs correspond to
Griesmer [¢*4+2¢*+q+2,4, ¢*+¢* — q|,~codes. They are trivially obtained
as the sum of a maximal cap in PG(3, ¢) and the whole geometry. We prove
that for ¢ = 5,7 this is the only possible construction. This was known to
be the case also for ¢ = 4. For ¢ = 3, there exists one further example.
The characterization uses a divisibility result for plane blocking sets with
parameters (g%, ¢ — 1) which is of independent interest.

Pesrome. B tasu cratus pasriexjave 3ajadara 3a CbIIeCTBYBaHe Ha ap-
ku ¢ napamerpu (¢> + 2¢* + ¢+ 2,¢* + 2¢ + 2) B PG(3, q). Takusa apku
ce aconumpar ¢ Kojose ¢ napamerpu [¢° + 2¢* + q + 2,4, ¢* + ¢* — q,. Te
ce moJlyvaBaT TPUBHAJHO KaTO CyMa OoT MakcnMasiHa rmaika B PG(3,¢) u
ngata reomerpust. Jlokazsame, ye 3a ¢ = 5,7 TOBa € eJIMHCTBEHATA, Bb3-
MOYKHA KOHCTpYKIus. V3BecTHO €, 4e ToBa € BApHO 1 3a ¢ = 4. 3a ¢ = 3
HOCTpOsiBAMe | JIPYT IPUMEP 3a TaKaBa apKa. XapaKTepU3alusaTa U3I0JI-
3Ba U eIMH PE3YJITAT 34 JeJUMOCT 38 PABHUHHU OJIOKMPAIIN MHOXKECTBA C
napamerpu (g%, ¢ — 1), KOUTO IPEJICTABIABAT M CAMOCTOSITE/ICH UHTEPEC.

Ivan Landjev, Assia Rousseva, Divisible Arcs, Divisible Codes and the
Extension Problem for Arcs and Codes, Problems of Information Trans-
mission, vol:55, issue:3, 2019, pages:226-240.

Abstract. In an earlier paper we developed a unified approach to the
extendability problem for arcs in PG(k —1, ¢), and, equivalently, for linear
codes over finite fields. We defined a special class of arcs called (¢ mod ¢)-
arcs and we proved that the extendabilty of a given arc depends on the
structure of a special dual arc which turns out to be a (¢ mod g)-arc. In
this paper, we investigate the general structure of (¢ mod ¢)-arcs. We
prove that every such arc is the sum of complements of hyperplanes.
Further, we characterize such arcs for small values of ¢, which in the
case t = 2 gives us an alternative proof of the theorem by Maruta on
the extendability of codes. This result is geometrically equivalent to the
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12.

statement that every 2-quasidivisible arc in PG(k — 1,¢q), ¢ > 5, ¢ odd,
is extendable. Finally, we present an application of our approach to the
problem of the extendability of caps in PG(3, q).

Pestome. B eapa nama mo-panHa craTus OpeIoxKuxMe yHADUIIPAH
Ho/xo, KbM mpobsiema 3a pasmmpumoct Ha apku B PG(k — 1,¢) u, ek-
BUBAJICHTHO, 3a JIMHEWHW KOJIOBE HaJl KpaitHu moJiera. Tam jedunupax-
Me CIeIuajieH Kjac oT apku, Hapedenn (. mod ¢)-apku u jioKasaxme, e
PasmIMpUMOCTTa Ha JaJeHa apKa 3aBUCH OT CTPYKTypaTa Ha CIeluasHa
JlyaJlHa apKa, KosaTo ce okassa e e (t mod ¢)-apka. B rtasu cratus us-
cienBame obmara crpykrypa Ha (t mod ¢)-apku. Jlokassame, de BCsiKa
TaKaBa apKa € CyMa Ha JOII'bJIHCHHYA Ha XHUIIEpPaBHUHMU. HO—HaTaT'bK Xa~
paKTepu3upaMe TaKuBa apKHU 34 MAJKH CTOWHOCTH Ha f, KOETO B CJIydas
t = 2 maBa aJTepHATHBHO JIOKA3aTeJICTBO Ha eIHa Teopema Ha MapyTa 3a
pasmmpuMocT Ha Kojose. To3um pe3yiarar € reOMeTpUYHO eKBUBAJICHTCH
Ha TBbPJEHNeTo, Je Besgka apka B PG(k — 1,¢), ¢ > 5, ¢ HedeTHO, nMaina
CBOMCTBOTO 2-KBa3WJIEJIUMOCT, € pa3mupuma. Haii-nakpas mpejcraBsMe
€JIHO TIPUJIOZKEHNE Ha HAIATa TeXHUKA K'bM MPObJIeMa 3a Pa3mupuMOCTTa
na manku B PG(3,q).

Ivan Landjev, Assia Rousseva, Leo Storme, On Linear Codes of Almost
Constant Weight and the Related Arcs, Comptes rendus, de I’Académie
Bulgare des Science 72, vol:72, issue:12, 2019, pages:1626-1633.

Abstracts. In this note we characterize arcs in PG(r,¢) in which the
hyperplanes have multiplicities w, w41, and w+2. This result characterizes
all linear codes in which the non-zero weights are d,d + 1, or d + 2.

Pestome. B rasu Gesexxka xapakrepusupame Bcuaku apku B PG(r, q), 3a
KOMTO XUIIEpPaBHUHUTE ca ¢ KpaTrHoctu w,w + 1 u w + 2. To3u pesynrar
XapaKTepu3upa BCUUKHI JIMHEHHN KOJOBe, YNUTO HeHyJIeBH Tera ca d, d+1
wim d + 2.

Assia Rousseva, Ivan Landjev, A Note on Divisible Arcs in Projective
Spaces of Prime Order, Comptes Rendus de I’Académie Bulgare des Scien-
ces, vol:vol. 70, issue: No 1, 2017, pages:13-20.

Abstract. An arc F in PG(r, ¢) is called a (¢ mod ¢)-arc if the multiplicity
of every line is congruent to ¢ modulo ¢. The so-called lifting construction
gives a method to produce a broad class of (t mod g¢)-arcs in projective
spaces of arbitrary dimension. In spaces of dimension at least 3 no (¢
mod ¢)-arcs other than lifted arcs are known. In this note, we prove that

7



13.

14.

in the projective spaces PG(3, p) of prime order p, every (¢ mod p)-arc is
the sum of lifted arcs. This result provides a tool to prove the extendability
of certain quasidivisible arcs and linear codes over F,,.

Pestome. Enna apka F B PG(r, q) ce mapuya (¢ mod ¢)-apka, ako Kpat-
HOCTTa Ha BCAKA IpaBa € CpaBHUMA C t 110 MOy q. Ejua MeTos 3a moty-
JaBaHe Ha IMUPOK Kjac oT (¢ mod ¢)-apKu B MPOEKTUBHU TPOCTPAHCTBA
C TPOU3BOJIHA PA3MEpPHOCT € T.Hap. JUMTUHT KOHCTpYKIwsa. KbM HacTo-
SIIIUST MOMEHT B IIPOCTPAHCTBA C PA3MEPHOCT TO-TOJIsIMa WJIM PaBHA Ha 3
He ca m3BectHu (t mod ¢)-apku, pasaudan or JudTBaHU apKu. B rasm
GesrexkKa JJOKa3BaMe, ge B IpoeKTuBHuUTe mpoctparcTsa PG(3, p) or mpocrt
pen p Besika (& mod p)-apka e cyma Ha gudTBanu apku. To3m pesysrar
€ WHCTPYMEHT 3a JIOKa3BaHe Ha Pa3IIUPUMOCTTA Ha HIKOU ApKU U KOJIOBE
HaJ1 F),, KOUTO MMaT CBOMCTBOTO KBa3HI€JIMMOCT.

Assia Rousseva, Ivan Landjev, On the Characterization of (3 mod 5)- Arcs,
Electronic Notes in Discrete Mathematics, vol:57, 2017, pages:187-192.

Abstract. In this note we charcterize all (3 mod 5)-arcs in PG(2,5) of
cardinality 18,23,28,33, and 38. This characterization is used further to
prove that every (3 mod 5)-arc in PG(3,5) of cardinality at most 158
is lifted. This result is instrumental in proving the nonexistence of the
hypothetical [104,4, 82]5 and [204, 4, 162]5-codes.

Pestome. B rtasu Genexka xapakrepusupame Bendku (3 mod 5)-apku B
PG(2,5) ¢ mommocr 18,23,28,33 u 38. Tasu xapakrepusaliysi ce M3IO0JI3-
Ba MO-HATATHK 32 JIa ce JoKaxe, de Beaka (3 mod b)-apka B PG(3,5) ¢
MOIIHOCT He Ho-rojisiMa oT 158 e smdrsana. To3u pesyarar e KIIOUOB 3a
JIOKa3BaHe Ha HECHIIECTBYBAHETO HA XUIOTETUIHUTE KOJOBE C IapaMeTpu
[104, 4,82]5 u [204, 4, 162];.

Ivan Landjev, Assia Rousseva, On the Sharpness of the Griesmer Bound,
Electronic Notes in Discrete Mathematics, vol:57, 2017, pages:147-152.

Abstract. We investigate the following version of the main problem of
coding theory: Given the integer k and the prime power ¢, what is the
value of

ty(k) += max(ny(k, d) — gq (k. d).

We give several formulations of this problem: in terms of linear codes, arcs
and minihypers. We provide general constructions that give upper bounds

on t,(k).



15.

16.

Pesrome. 3cienpame ciieqanst BapuaHT Ha OCHOBHATA 3a/a49a Ha TeOPHUsi
Ha KomupaHeTro: [Ipn 3amaeHn 151710 TTOJIOXKUTEIHO YUC/IO k U CTelleH Ha
ITPOCTO YHCJIO ¢, JIa Ce OIPeJIe N CTOMHOCTTa

ty(k) += max(ny(k, d) — gq (k. d).

Hue jaBame HIKOJIKO eKBUBaJieHTHH (bOPMYJIMPOBKH Ha Ta3d 3a/iaua — B
TEePMUHATE Ha JMHEHHHU KOJIOBE, apKM W MUHUXHUIEpU (6JIOKHpaIy MHO-
kectBa). [IpeacraBsive HIKOIKO OOIM KOHCTPYKIMH, KOUTO JaBaT TOPHH
rpanuny 3a ty(k).

Ivan Landjev, Assia Rousseva, Leo Storme, On the Extendability of Quasi-
divisible Griesmer Arcs , Designs, Codes and Cryptography, vol:79, issue:3,
2016, pages:535-547.

Abstract. We introduce the notion of ¢-quasidivisible arc as an (n, w)-arc
in PG(k — 1, q) such that every hyperplane has multiplicity congruent to
n+imodulo g , where i € {0,1,...,t}. We prove that every ¢t-quasidivisible
arc associated with a Griesmer code and satisfying an additional numerical
condition is ¢ times extendable.

Pesiome. B tazu cratus BbBek1aMe MOHATHETO apKa ¢ t-KBa3HICTUMOCT,
karo (n,w)-apka B PG(k—1, q), rakaBa 4de BCsiKa XUIIEPPABHUHA € C KpaT-
HOCT CpaBHUMA C 1 + 7 10 MOJIyJ ¢, Kbiero ¢ € {0,1,...,t}. lokasBawme,
e BCsIKa t-KBa3uJIe/IMMa apKa, aCoMupaHa ¢ IPUMNCMbPOB KOJI U YJIOBJIET-
BOpSBAIIA €JTHO JION'bJTHUTETHO YUCIOBO YCJIOBHUE € t-KPATHO PA3IIUPUMA.

Assia Rousseva, On the Structure of (t mod q)-Arcs in Finite Projective
Geometries, Annual of Sofia University “St. Kl. Ohridski”, Faculty of
Mathematics and Informatics, vol:103, 2016, pages:5-22.

Abstract. In this paper, we introduce constructions and structure results
for (t mod ¢)-arcs. We prove that all (2 mod ¢)-arcs in PG(r,q) with
r > 3 are lifted. We find all (3 mod 5) plane arcs of small cardinality not
exceeding 33 and prove that every (3 mod 5)-arc in PG(3,5) of size at
most 158 is lifted. This result is applied further to rule out the existence
of (104, 22)-arcs in PG(3,5) which solves an open problem on the optimal
length of fourdimensional linear codes over Fs.

Pestome. B Tasu cratug onmcsaMe KOHCTPYKIMU U CTPYKTYPHHU PE3YJITa-
T 3a (t mod ¢)-apku. [lokassame, 1e Bcnuku (2 mod ¢)-apku B PG(r, q)

9
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18.

c r > 3 ca omdreanu. [lo-mararbk Kiacudunupame BCHIKN paBHUHHT (3
mod 5)-apkn ¢ Majka MOmHOCT (HEHaIXBBLPJAma 33) U JoKa3Bame, de
Bendakn (3 mod 5)-apku B PG(3,5) ¢ MomHOCT 1HO-MaJsiKa WM paBHA Ha
158 ca mmdrBann. To3u pesynrar ce H3MOI3Ba [O-HATATHK 38 OTXBbPJIA-
He Ha cbinecTByBaneTo Ha (104, 22)-apku B PG(3,5), kosiTo pemasa eaHa
OTKpHUTa 3ajada 3a ONTHMAaJHATA Jb/KUHAI HA YeTHPUMEDHU JIMHEHHH
KomoBe HaT FFx.

Ivan Landjev, Assia Rousseva, On the Sharpness of Bruen’s Bound for
Intersection Sets in Desarguesian Affine Spaces, Designs, Codes and Cryp-
tography, vol:72, 2014, pages:551-558.

Abstract. In this note we investigate the sharpness of Bruen’s bound on
the size of a t-fold blocking set in AG(n, ¢) with respect to the hyperplanes.
We give a construction for ¢-fold blocking sets meeting Bruen’s bound with
t = ¢g—n+2. This construction is used further to find the minimal size of a
t-fold affine blocking set with ¢ = ¢—n+1. We prove that for blocking sets
in the geometries AG(n,2) the difference between the size of an optimal
t-fold blocking set and tn exceeds any given number. In particular, we
deviate infinitely from Bruen’s bound as n goes to infinity. We conclude
with a construction that gives t-fold blocking sets with ¢ = ¢ —n+3 whose
size is close to the lower bounds known so far.

Pestome. B Tasu crarus usciesave cTporocrTa Ha rpaHuiiaTa Ha Bpyen
3a MOITHOCTTA Ha t-KpaTHO GJIOKUPAIIO MHOXKECTBO 110 OTHOIIEHUE Ha, XH-
neppasaunantTe B AG(n, ¢). IlpegcraBsme KOHCTPYKIWs 3a t-KpaTHu 6J10-
KUpaIli MHOXKECTBa, JIeXKallld Ha IpaHuiiaTa Ha bpyen, 3a xouro t =
q—n~+2. Tasu KOHCTPYKIUS ce U3MOJI3BA [O-HATATHK 38 HAMUPAHEe Ha MU-
HUMaJIHATA MOIIHOCT Ha {-KPAaTHO OJIOKUPAIIO MHOXKECTBO ¢ t = ¢ —n+ 1.
HokasBame cbIno, de 3a Oyiokupaniy MHOKecTBa B reomerpunte AG(n, 2)
pasyimkaTa MexKJy MOIIHOCTTA Ha OITUMAJIHO {-KPaTHO OJIOKUPAIIO MHO-
JKECTBO U tn He e orpaHmveHa orrope. llo-crenuasHo, pa3cTOSHUETO OT
rpaHuraTa Ha BpyeH KJIoHH K'bM Ge3KpaifHOCT, KOraTo 1 pacTe HEeOrPaHHU-
geno. CraTusiTa 3aBbpIliBa ¢ KOHCTPYKIIUsI, KOATO JiaBa {-KpaTHU OJIOKH-
paly MHOXKECTBA ¢ t = ¢ — N+ 3, 9UITO MOITHOCT € OJIN3Ka JI0 U3BECTHUTE
JIOJIHU I'PAHUIM K'bM HACTOSIIUS MOMEHT.

Ivan Landjev, Assia Rousseva, Blocking Sets in Finite Projective Spaces
and the Extension Problem for Linear Codes, Optimal Codes and Related
Topics Proceedings , Seventh International Workshop on Optimal codes
and Related Topics, 2013, pages:140-145. (Zbl:1432.51009)
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Abstract. We prove a new sufficient condition for the extendability of
Griesmer arcs depending on the possible spectra of a maximal hyperplane.

Peztome. Tyk jgoKa3zBame HOBO JIOCTATHYHO YCJOBHUE 38 PA3IIMPUMOCT HA
IPUCMBbPOBU apKU, 3aBUCEIIO OT Bb3MOXKHUTE CIEKTPU Ha MaKCHUMaJIHa
XUlleppaBHUHA.
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