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Developments of the last few decades in digital communications have created
a close link between mathematics and areas of computer science and electrical
engineering. A collaboration between such areas now seems very natural due to
problems which require deep knowledge and expertise in each area. A special
role in such collaboration has played algebra and some of its branches such as
algebraic geometry, computational algebra, group theory, etc. As a result of such
cooperation now we have disciplines such as coding theory and cryptography which
are considered a mix of mathematics, computer science, and electrical engineering.

Coding theory is one of the most important and direct applications of information
theory. It is a branch of electrical engineering, digital communication, mathematics,
and computer science designing efficient and reliable data transmission methods,
so that redundancy in the data can be removed and errors induced by a noisy
channel can be corrected. It started with Shannon, Hamming, and many others
in the mid 20-th century and became one of the most active areas of research for
most of the second half of the 20-th century. Algebraic coding theory was the main
direction of coding theory, even though recently other ways of coding have been
developed. For more details in coding theory a wonderful source is [2] among many
other publications.

Cryptology, is the science of hiding information, and historically has received
much attention from the public. As a science was also put in solid background in
the second half of the 20-th century. It is a mixture of theoretical mathematics
and computer science which focuses more in areas such as number theory, algebraic
geometry, graph theory, algorithm analysis, etc. There have been many conferences
and publications which have explored the common ground among such areas; some
of the more recent ones are [6}/7].
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This special issue came out of the conference "New Challenges in Digital Com-
munications" which was organized at the University of Vlora, during April 27 - May
9, 2008. This was funded by a NATO grant as a "Advanced Study Institute"; see
[4], 5] for details. The conference focused precisely on connections between algebra,
algebraic geometry, number theory, graph theory, and related areas of mathematics
with coding theory and cryptography.

There were over 130 participants in the conference from all over the world. We
want to thank NATQ, the University of Vlora, and the Albanian Ministry of Science
and Education for providing the funding of such conference. Special thanks to all
the staff of the University of Vlora who were involved in all organizational tasks of
the conference, especially the Department of Mathematics and the Department of
Computer Science and Electrical Engineering, and the Vlora Conference Center at
the University of Vlora.

Most of the papers focus on coding theory and some others in cryptography.
While such topics were the main focus of the conference, we did accept papers which
explore more theoretical aspects such as computational group theory, computational
algebraic geometry, etc. There are overall 13 papers in this volume which cover a
wide range of topics. There is also a proceedings volume of the conference which
will be published by NATO. This volume will contain all the lectures which were
held during the Advanced Study Institute; see |3].

We hope that such collection of papers will serve the scientific community in
mathematics, computer science, and electrical engineering and foster closer relations
among such communities. It is our intention to organize yearly conferences in Vlora
in similar topics and with similar goals.

Acknowledgements: We sincerely thank all the authors for their contributions
of this special issue. We also thank the anonymous referees for all their work going
through all the papers. Our final thanks to NATO for sponsoring such conference.

1. ASPEKTET ALGJEBRIKE TE KOMUNIKACIONEVE DIXHITALE

Zhvillimet e dekadave té fundit né fushén e komunikimit dixhital kané krijuar njé
lidhje té ngushté midis matematikés dhe fushave té inxhinierisé kompjuterike dhe
elektrike. Njé bashképunim ndérmjet kétyre fushave tashmé duket tepér natyral né
sajé té problemeve gé kérkojné njohuri té thella dhe ekspertizé né secilén fushé. Njé
rol té vecanté né njé bashképunim té tillé ka luajtur algjebra dhe disa nga deggét
e saj té tilla si gjeometria algjebrike, algjebra kompjuterike, teoria e grupeve, et;j.
Si rezultat i njé bashképunimi té tillé tani disponojmé disiplina té tilla si teoria
e kodeve dhe kriptografia, té cilat jané konsideruar si pérzierje e matematikés,
inxhinierisé se shkencave kompjuterike dhe elektrike.

Teoria e kodeve éshté njé nga aplikimet mé té réndésishme dhe té drejtpérdrejta
té teorisé sé infomacionit. Ajo éshté njé degé e inxhinierisé elektrike, komunikimit
dixhital, matematikés dhe shkencave kompjuterike, qé pérdor metoda eficente dhe
té besueshme té transmetimit té té dhénave, né ményré qé té eleminohen humbjet
né informacionet dhe té korrigjohen gabimet e induktuara nga njé kanal zhurme.
Kjo degé ka filluar me Shannon, Hamming dhe shumé té tjeré né mes té shekullit
XX dhe u bé njé nga fushat mé aktive té kérkimit pér pjesén mé té madhe té
gjysmés sé shekullit XX. Teoria e kodeve algjebrike ishte njé nga drejtimet kryesore
té teorisé sé kodeve, edhe pse sé fundmi ményra té tjera kodimi jané zhvilluar. Pér
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mé shumé detaje né teoriné e kodeve njé burim i mrekullueshém &shté : [2] midis
publikimeve té tjera.

Kriptologjia éshté shkenca e fshehjes sé informacionit, dhe historikisht ka qené
né vémendjen e publikut. Si shkencé gjithashtu ka marré formén e ploté né gjys-
mén e dyté té shekullit XX. Ajo éshté njé kombinim i matematikés teorike dhe
shkencés kompjuterike, e cila fokusohet me shumé né fusha té tilla si teoria e num-
rave, gjeometria algjebrike, teoria e grafeve, analiza algoritmike, etj. Jané zhvilluar
shumé konferenca dhe ka patur mjaft publikime té cilat kané eksploruar bazén e
pérbashkét midis kétyre fushave; ndér mé té fundit jané [6,7].

Ky numér i vecanté i revistés Albanian J. Math. rezultoi nga konferenca "Sfida
té reja né Komunikimin Dixhital", e cila u organizua prané Universitetit té Vlorés,
gjaté periudhés 27 Prill- 9 Maj, 2008. Ajo u financua nga njé grant i NATO-s
si "Instituti i Studimeve té Avancuara"; pér detaje shih [4], [5]. Konferenca u
pérgéndrua saktésisht né lidhjet midis algjebrés, gjeometrisé algjebrike, teorisé sé
numrave, teorisé sé grafeve, dhe fushave té tjera té matematikés té lidhura me
teoriné e kodeve dhe kriptografiné.

Né konferencé kishte mé shumé se 130 pjesémarrés nga e gjithé bota. Ne duam
té falénderojmé NATO-n, Universitetin e Vlorés dhe Ministriné e Arsimit dhe
Shkencés shqiptare qé na siguruan fondet pér njé konferencé té tillé. Njé falén-
derim i vecanté shkon pér gjithé stafin e universitetit té€ Vlorés qé mori pjesé né
detyrat organizative, vecanérisht Departamentin e Matematikés dhe té Shkencave
Kompjuterike dhe Elektrike, dhe Qendrén e Konferencave Vloré prané Universitetit
té Vlorés.

Pjesa mé e madhe e artikujve pérgéndrohen tek teoria e kodeve dhe disa prej
tyre né kriptografi. Ndérsa kéto tema ishin fokusi kryesor i konferencés, ne pranuam
edhe artikuj qé eksploronin mé shumé aspekte teorike té tilla si toeria e grupeve
llogaritése, gjeometria algjebrike llogaritése, etj. Jané gjithsej 13 artikuj né kété
volum g€ mbulojné njé gamé té gjeré céshtjesh. Gjithashtu, ekziston njé volum i
punimeve té konferencés qé do té publikohet nga NATQO. Ky volum do té pérmbajé
gjithé leksionet gé u mbajtén gjaté Institutit té Studimeve té Avancuara; shih [3].

Ne shpresojmé gé ky koleksion artikujsh do t’i shérbejé komunitetit shkencor
té matematikés. Shkencave kompjuterike dhe inxhinerisé elektrike dhe do t’i japé
zhvillim marrédhénieve té ngushta midis kétyre komuniteteve. Qéllimi yné éshté qé
té organizojmé né Vloré cdo vit konferenca té tilla me tema té ngjashme dhe me
objektiva té ngjashém.

Ne falénderojmé singerisht té gjithé autorét pér kontributin e tyre né kété céshtje
té vecanté. Ne falénderojmé gjithashtu shkruarésit anonimé té referencave pér
punén e tyre mbi gjithé kéto artikuj. Dhe falénderimi yné final shkon tek NATO
pér sponsorizimin e késaj konference.
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