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Abstract

Coding theory is primarily concerned with the encoding and decoding of infarmation so
that the receiver receives error-free information even when the information is transmitted
through a noisy channel. As finite fields and rings are utilized as code alphabets, mathemati-
cal theories relating to finite fields and rings are important in coding theory. For practical ap-
plications, we need codes that provide efficient encoding and decoding methodologies along
with easy implementation. Linear (additive) and cyclic codes are classes of codes that are suit-
able for practical purposes due to their algebraic structure. This thesis mainly focuses on the
construction of good additive (cyclic) codes and Galois linear complementary dual (LCD) codes
over finite fields and a finite chain ring.

We present a method for constructing many Hermitian LCD codes from a given Hermitian
LCD code. We provide several methods that utilize either a given [n, k, d] linear code or a given
[n, k, d] Galois LCD code to construct new Galois LCD codes with different parameters. Using
these construction methods, we obtain several new [n, k, d] ternary LCD codes with better
parameters for 26 < n < 40 and 21 < k < 30. Additionally, we construct optimal 2-Galois LCD
codes over the field Fys for code length 1 < n < 15. We also discuss linear complementary
dual codes with respect to the o-inner product and obtain results similar to the Euclidean
inner product.

Next, we investigate the additive complementary dual (ACD) codes over finite fields F .,
where q is a prime power for the trace inner products. First, we associate an additive code
with a matrix known as a generator matrix. Subsequently, we characterize ACD codes with
respect to the trace Hermitian and the trace Euclidean inner products in terms of generator
matrices. We also construct ACD codes over F . from linear codes over F,. Furthermore, we
provide techniques for constructing ACD codes with different parameters from a given ACD

code over FF 2. Using these methods, we produce several trace Euclidean and trace Hermitian
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ACD codes with better parameters than linear codes over Fg and F4. We also explore additive

cyclic codes over F 2, where ¢ is an odd prime power. In this thesis, we obtain the algebraic

q27
structure of additive cyclic codes and determine the dual of a class of additive cyclic codes over
[F,2 with respect to trace inner products. Moreover, we construct some examples of additive
cyclic codes over IFg with better distance as compared to linear codes of the same length and
size. Additionally, we characterize the subfield subcodes and the trace codes of additive cyclic
codes.

In continuation, we study additive cyclic codes over F, + ulFy4, where u? = 0 and obtain
generator polynomials for these codes. Further, we observe that additive cyclic codes over
F4+ulF4 can be expressed as a direct sum of additive cyclic and u times additive cyclic code over
F4. We provide necessary and sufficient conditions for additive codes to be self-orthogonal and
self-dual codes over F4 + uF4. We show that we can construct self-orthogonal codes over [F4

and F5 via Gray maps with respect to the Symplectic inner product. Additive self-orthogonal

codes are useful in the construction of quantum codes.

Vi
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IS [Hetid AT §T @ ool & Teehifser iR Bwfser & wefda §, 59 @@ &
SIS FIAT Th aAlgell YTl & ATEIH § THRA gled T 81 Trecishell & HFel SATAhRT Fred
AT &1 dfh BIgeige Blosd 3R Rerd &1 39ANT HIs qUTATAT & & H fHAm ST g,
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SATAEIR AT & T, §H TH IS T HTGLIRT Bl & ST el Trehl 337 3R F3hIfSaT
geufd Yal &el & AT 390 Hrdleadsd o 3 gl 3@F (Iee) AR T FiEy,
HIS & T § S 3o SISEIOIT EEAT & HRUT ATagiRa 3662 & fov 3ugead &
I5 N8 AET &7 4 Bgase Blosd AR Th Bigage I R W I Aot (Thiy)
H1sH AR dear TN HiFTelfeedl 331 (LCD) &IS &1 f#Tor W Fiod Bl

g T fou v gfAfeas vordis s & #% gfARRTT TeriiE #Is s & v
T A geda #d §1 g4 F% fAftl weret ad § St QU a0 & [n, k, d] Y@ #15
AT Th [n, k,d] edl TEAET HIS AT 3TN dah AfHeeT ATIEST & AT AT Hear Torrsr
A TATT § | 3T AT /AT 1 39T I, 87 26 < n<40,31R 21 < k<30 & T
S8R AMUEET & ATT &5 AT [n,k,d] FHh (SN TS HIs Ired FXa g1 389+ fared,
g FIS das 1 < n<15 F AT Hres F,° W s%¢dd 2- ear vadlidYy Fis &1 AT Fa
€l BH o-geR Wisde & Hatl H oel3R Hleuelfieedl 330el Hist W o w=l ad § 3R
IIFATSTT S Wisere & AT IRUMH Yo & o

38+ 9, §H Wisase Bios F? W UfSRa FiFdesecdl 331l (ACD)H1s & |
So Wsae & HaY & o ad &, STEl q Ueh 3o §C&aT i o & | 999 Jgd, gH T
tf3fea #Ig F T ANFT & T As5d § O TR Afcem F &7 F ST ATGT 1 5T
g, gH 8 gfAfeas 3R ¢u FfFafzas sk Wisae & T9y H THE HI5 F quid FoeX
AAT & TN & add &1 gH eRa Az MW Fy, T F? W ACDHIE o s &1 30
37ITdT, 87 Fo, W U 3T ACD IS T 37el9T-37e19T ATUCST & AT ACD IS Sl sl dehaileh
T I g1 ST Tafti & SuAleT oieh, 8 Fo 3R F, W UWH Hish &1 Jolell H 6N
ATEE & T F ¢ FFARTS IR T gARTT ACDFE FTAT WA &l §H Fp W
UfsfeT T FIst &1 o gar FeTd §, SRl q U Ve 3Ty @ urd g1 39 A H, &
Fo T UfSfeT wohrr &ist 31 UfSfea wohier #1sT & U a9t & 337el &Y diSrerord SXEer
AR ¢F SR UIsde & TEY H U I ol 3ok elldl, g7 TAT ATIGS o W&d HI8
T Jolell H 95k g & WY F, W UEBRT  whiT &5 & $o a0 Jad &1 58
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T foRaar #, &F F,+ uF, W Uf3feT ohT 13 &1 3reaae ad &, 918l u?=0¢%
IR s FEl F AT FTRA SRECENII Fd ¢l SHP 3Gl &H WA & & FytuFy, W
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