Baaxial) 45 yila andll 5 aamtal) 4y yila i) il Hae il
Jac]
o palliae () gis
oyl

L;m‘i\ @l Jale o

e Al o(Cand) ) Al eda 8 4 00 7 9o el O e i) (e il Jaae 8 5L o Ayl Gallud) < e i
@l Jaa yill el daell dapa Uaa ol 5 Apaatiall 3IAN JElail) 330 ) 0585 O e 4 s ) @l e 5ill SIAN & 50 3l
LS ¢ G snsSan 252l 3 i8S A e SlIY g il (g 681 (g 2220l ) g Ll gda Elamy Aald 408 A o o Ay la llld)
ohaan 138 el iyl a Jaee i3 Aasesd il e & Sna sl (e (e sama 5f) @ile e il gial
- lia o e cdld odle | 4 galal) and @l jae 3l e cle @lla o) cca g i Aagiy Je Jlad ) g Sl

L(Ad6) a gana L 7 90 el aa Apdadd) Ol e il adald () 6SH Lanie oo da 9 jall Sl aa dpdadd) ) e il

G aa il ama g L e jaal A 9 al) ALeSall pe dpdaddl ) Jae 5 A Y pigally Baaatiall Ay yila allad) ) jae il

alasiuly @ Ll b all Aalall Allall ¢ ol il JSU 5 ¥ oY Cp pisall e dlaed 305 ABLa)) o288 Cida g 523l
o ssind Al g eaa gl Al gall b @l jaa yill 038 (g0 Aalal) A58 Hlalinall 5 ga ) ilis il 5 Juduiiall Lela

Aadadll ¢ e il B3 gane e Ol la G Gy 138 5y 5eKn 2 gaal) 8 6K 305k e ol 6 8 e L e
A Jare (9883 Agpl) Al pa Baaatall 4y il Qlliadl & Gaa il s g3 jall AleSall aa

RPN PO PART

(a_e_e-a)wms\(a):i_ﬁ)l\QA(Q)m}(Oa)d}Lﬂw\auju\&)@u\y)ﬂ\w)mw
el LI aladinly laalaes 36 4Ll Cila glaall Ao gamal Ay gile Auil) 5 3 50 2l Gl Jaa il jlaia

(0) Dolia yiise o g sind Ay e gl Al gall 3 & Jae jill 038 (e Aalal) A5l laluiall 2 sa ol il Caraind
it lle i o iy 138 A sile 4a8ll il e il el Alla (5 B il el < ae il il (edS Gk 00
hdm@;sw\:\smm@sM\wmuMmcMaﬂmw\,aﬂ)mu\auwmzqﬁ“
Baaxia 4nil) il Jaa 5 (e dpesac SV 5 Baaall 2580 48 jra Aliles 0 i i Vo ey CojaliaCagald i
a5 saom dB e ) A se G ) 4 il



On Multi-negacirculant and Quasi-polycyclic Codes

By

Hatoon Abdullatif Shoaib

Supervised by

Dr. Adel Naif Alahmadi

Abstract

Double negacirculant (DN) codes are the analogues in odd characteristic of double circulant codes. In
this thesis, self-dual DN are shown to have a transitive automorphism group. Exact counting formulae
are derived for DN codes. The special class of length a power of two is studied by means of Dickson
polynomials, and is shown to contain families of codes with relative distances satisfying a modified
Gilbert-Varshamov bound. This gives an alternative, and effective proof of the result of Chebyshev, that
there are families of quasi-twisted codes above improving on the Gilbert-Varshamov bound.

Linear codes with complementary-duals (LCD) are linear codes that intersect with their dual trivially.
Multinegacirculant codes of index 2 that are LCD are characterized algebraically and some good codes
are found in this family. Exact enumeration is performed for indices 2 and 3, and for all indices t for a
special case of the co-index by using their concatenated structure. Asymptotic existence results are
derived for the special class of such codes that are one-generator and have co-index a power of two by
means of Dickson polynomials. This shows that there are infinite families of LCD multinegacirculant
codes with relative distance satisfying a modified Gilbert-Varshamov bound.

We study complementary information set codes of length tn and dimension n of order t called t-CIS
code for short. Quasi-cyclic and quasi-twisted t-CIS codes are enumerated by using their concatenated
structure. Asymptotic existence results are derived for one-generator codes and have co-index n by
Artin's conjecture for quasi-cyclic and in the special case for quasi-twisted. This shows that there are
infinite families of long QC and QT t-CIS codes with relative distance satisfying a modified Gilbert-
Varshamov bound for rate 1/t codes. Similar results are defined for the new and more general class of
quasi-polycyclic codes introduced recently by Berger and Amrani.



