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1. INTRODUCTION

Let IF, be field with g elements. Let C be a [n, k] linear code over [F,, that is , it is k-dimensional subspace of F; . If for every codeword

(o) €1,€2, v veeeyCn1) €EC,  (Cp_1,C0» €1,C2y wer ey Cnp) EC then we call C as a cyclic code. We identify the codeword
(¢, €1,€2, v e, €u—1) in € ith a polynomial ¢y + ¢1x + cx 2+ ¢,_1x "1 in Fy[x]/ (x™ — 1). The code C of length n over the field F,,
corresponds to the subset of F,[x]/ (x™ — 1). Then C is said to be a cyclic code iff the corresponding subset is an ideal of F,[x]/ {(x™ — 1). Note
that each ideal of F,[x]/ (x™ — 1) is the principal ideal. Suppose that g(x) is monic divisor of x™ — 1 in the field F,. Then code C which
corresponds to (g(x)) is cyclic code, g(x) is called the generator polynomial and h(x) = (x™ — 1) /g(x) is referred to the parity-check
polynomial of the code C. If h(x) has a irreducible factor over FF,, we refer the cyclic code as irreducible. Irreducible cyclic codes of length n
over FF, can be viewed as the ideals of the ring IF, [x]/ (x™ — 1) generated by primitive idempotents.

A lot of papers investigated the primitive idempotents of R, = F,[x]/ (x™ — 1) which are described as follows:
Forn =2, 4, ™ and 2I™, where [ is odd prime and q (prime power) is primitive root modulo n, Arora and Pruthi got the
primitive idempotents in R,, in [2, 15]. For n = 2™, m > 3. Pruthi gave explicit expressions of m + 1 idempotents in the ring R,,; Sharma et
al. obtained all the primitive idempotents and irreducible cyclic codes in R,, in [14, 17]. For n = IT*l,, where 11, [, q are distinct odd primes, g

¢t ¢(lz))

is a common primitive root modulo I* and [,, and gcd( 1 Bakshi and Raka obtained all the 3m + 2 primitive idempotents

mi
in the ring R, in [4]. For n = I{*I5*, where [y, [, q are distinct odd primes, gcd(p(I7"), p(13%)) = 2, ordlml(q) = Mand Olemz(q) =

WZ 5 . Singh and Pruthi presented explicit expressions for all the 4m;m, + 2m; + 2m, + 1 primitive idempotents in the ring R,, in [18]. For

¢(l

n=1[0m mz=1, where [ is an odd prime and ord=(q) = ). Arora et al. had given explicit expressions for the 2m + 1 primitive

idempotents in R, in [1]. For n = 2™, m = 1, where [ is an odd prime and ord,m (q) = @. Batra and Arora got explicit expressions for
4m + 2 primitive idempotents in R,, in [3]. For n = I, m > 1, where [ is an odd prime and [/(q — 1), Chen et ' al. recursively gave the
primitive idempotents and the minimum Hamming distances of the codes generated by those primitive idempotents in R,, in [6].
Forn = (T'l5', m; = 1,m, = 1 where [, [, are distinct primes and [;1,/(q — 1); n = 4™ and 8™, where [ is an odd prime and [/(q — 1), Li
and Yue et al. obtained all primitive idempotents and the minimum Hamming distances of the codes generated by those primitive idempotents
in Ry, respectively in [10, 11]. In [12] Fengwei Li and Qin Yue take F,, a finite field with q elements such that [”||(q* — 1) and gcd(l, q(q —
1)) = 1, where [, ¢ are primes and v is a positive integer. They gave all primitive idempotents in a ring F, [X]/{x'" —a) fora e Fy. Specially
fort = 2, they gave the weight distributions of all irreducible constacyclic codes and their dual codes of length I™ over F,. In [7], S. Kumar,
Pankaj and M. Pruthi take F, a finite field with [ elements and n = 2%p{'p,? ...p,¢, where a,ay,a,,..,a, are positive integers and
P1, P2, -, P are distinct odd primes and 4py, py, ..., p./l — 1. They study the factorization of x2'P1P2" P — 1 over F; and all primitive

idempotents in the ring F, [x]/(xZaP?lpgz"-P?e — 1). Moreover, they obtain the dimensions and the minimum hamming distances of all
irreducible cyclic codes of length 2%p;'p,? ...p,¢ over Fy. In [16], S. Sehrawat and M. Pruthi considered the group algebra FG, where
characteristic of the field F does not divide order of the group G. They gave explicit expressions for the idempotents in the group algebra of
dihedral group of order 2n, for every n. They also described [2n, 2n-1, 2] MDS and [2n, 2n-2, 2] group codes for every n corresponding to the
linear idempotents and in case of non-linear idempotents Dihedral group codes of length 16, 20,24 are constructed.
Let A; be number of code words with Hamming weight i in code € of length n. The weight enumerator of C is defined as

AZ) =14 Ajz+ Ayz% + -+ A, 2"
The sequence (1,44, 4,, ..., 4, is called the weight distribution of code C. In coding theory it is often desirable to know the weight distributions
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of codes because they can be used to estimate the error correcting capability and error probability of error detection and correction with respect
to some algorithms.

In this paper, we will always assume that p > 7 is prime with gcd (7p,q(q — 1)) = 1, ¢ = 1(mod 7p®). We obtain all primitive
idempotents in FF,[x]/ (x7P° — 1). Furthermore, we give the weight distribution of all irreducible cyclic codes and their dual codes of length
7pSover F,.

Notation: &, denotes the primitive e-th root of unity over Fz.

This paper is organized as follows:

In Section 2, we recall some preliminary concepts and theorems.

In section 3, the primitive idempotents in [F, [X]/ (x7P° — 1) are given.

In Section 4, the weight distributions are obtained of all irreducible cyclic codes of length 7p* over F,,.
In section 5, we will give some examples to illustrate our main results.

2. PRELIMINARIES

Let C be a cyclic code. There is a unique codeword c(x) which is satisfies c?(x) = c(x) and € = {c(x)), this codeword c(x) is called
idempotent. The idempotent of an irreducible cyclic code is called the primitive idempotent.
Lemma 2.1. Assume thatn > 2 Forany a € FF,", o(a) = k the binomial x™ — a is irreducible over F, if and only if both the following two
conditions are satisfied:

(i) Every prime divisor of n divides k, but does not divide q;—l ;

(i) If4/n,then4/(q —1).
Lemma 2.2 (See [13, Lemma 6, chapter 7]) Let ¢ € I, be aroot of x™ — 1, where gcd(g,n) = 1. Then

n-1 )
S e

2. PRIMITIVE IDEMPOTENTS IN F,[x]/ (x77" — 1)

Let IF, be the finite field with g elements. Fengwei Li and Qin Yue et al. gave all primitive idempotents in ring [F,[x]/ (x™ — 1), where
I"l(q* — 1) and ged(l,q(q — 1)) = 1, where I, ¢ are prime and v is positive integer. Let F, and [F,2 be finite fields with g and q°
elements, respectively. Chen et al. [5] gave the irreducible factorization of (x’¢" — a) over F,, where a € F,”", s is a non-negative
integer, [ > 3isaprime, gcd(l,q) = 1and [/(q — 1). In this section, we assume p > 7 is a prime with gcd(7p, q(q — 1)) = 1, g2
1(mod 7p*). We shall explicitly determine the irreducible factors of x7?° — 1 in Fq[x].

p
7 1= Ja-g,0
j=1

where £7,s is an 7p*-th root of unity in 2.

Definition 3.1 LetT = {j: 1 <j < 7p°}, Typs = {7p°}, To = {p°,2p%, 3p%,4p%,5p%, 6p°}, T* =T =Ty, ," ={t =I""v €T:
gedy, p=1, 1<t<7psfor 1<r<s.
Define

Yrx) = n(x — §§ps) , r=12,.... ,S

teT,”

Note that T7,s = {7p°}, Ty = {p*,2p°,3p°,4p°,5p°,6p°} itisclear that T = Ty UT;" UT," ..U Ts_;" UT," and |T."| = 7¢p(p") for1 <
r<s.
where ¢(1) =1, ¢p(p") = p" ' (p — 1), r = 1 (Euler ¢ —function)

x—1= =Dz Iees, (x— {'—;ps) =x-DYX)¥Y ) ..... ¥ (x). (3.1)
Where W5 (x) = [Tier, (x — 7+)

Foreacht =p*"v e T,", 1 <r < s, there isa g —coset Q,, = {t,tq} © T, and let Q,;s o = {p°, 2p°, 3p*, 4p°, 5p°, 6p°}. Hence there is a
disjoint union
79(p")

2
T." = Qy, || =2,whereveT ={y: gcd(y,p) =1and 1 <y < 7pS and y is odd}
k=1

Thus each g —coset Q,., corresponds to an irreducible polynomial over [F,.

RRIJM 2015, All Rights Reserved 1386 | Page



Volume-04, Issue-04, April-2019 RESEARCH REVIEW International Journal of Multidisciplinary

1

1
frn() = 1_[ (x—f%:rvqﬁ) = 1_[ (x—f;’,‘fi‘ )

u=0 u=0

And T,
Qpso = (P, 2p%,3p%, 4p®, 5p%, 6p°} corresponds to irreducible polynomial, fys o(x) = [T} _o(x — E;”‘qﬂ). So the number of irreducible

s corresponds to irreducible polynomial x—-1) over F

p q*

factors of x7?* — 1 over the field I is:

UGt NG S

1+ 3
+ 3+ > >

WT_D irreducible factors of the polynomial x”?° — 1 over the field [F, as follows: x — 1 for Ty,s ; for elements of

To, fyso() =TTizo(x — %"y k = 1,2,3 and for elements of 7,*, 1 < r < s

frw 00 = TIig (x — g’ ) k=12,...., 28 (3.2)

Recall that the number of primitive idempotents in the ring [F, [x]/ {(x7P° — 1) coincides with the number of irreducible factors of x77° — 1 over
F

Lemma 3.2 There are 1 +

q-

Theorem 3.3 Thereare 1 + (7”327 ) primitive idempotents in the ring FF, [x]/{x7P° — 1) . These primitive idempotents are given as:
(i) The primitive idempotent
TpS—1
O ()= 7 D ()
i=0

corresponds to the irreducible polynomial x — 1 over the field .

(i) For elements of T, the primitive idempotents,
Tp—1

1 i )
Ops0(x) = 7o Z Tr(& ") (x)! , where k = 1,2,3
=0

corresponds to the irreducible polynomial f,s o (x) = [T} —o(x — 21"y over F,.

(iii) Forl<r <s,p""v, € T,"
1 75 _1 r_ i .
B, (1) = 2 Tiky () () (33)
corresponds to the irreducible polynomial f, ,, (x) over Fy , k = 1,2, ......... ,7¢;pr) , respectively.
Proof: By Equation (3.1), we have [,z — algebra isomorphism:
@+ Foelx] /(7" = 1) — T2y Foelxl/ (Ge = &5,00), (3.4)
7pS—1 7pS—1 7pS—1 7pS—1 )
. i s_1\!
Z aixl — Z a;, Z ai(f%ps)l‘".... . Z a; (f;;’s 1)
i=0 i=0 i=0 i=0
Let M be the 7p° X 7p* character matrix as follows
1 \0 7p$—1
@90 Gre) L G )’ \
1 7pS—1
m=| G (&) G D!

\(fgps).7ps_1 (f;ps)7p5—1 (f;zi,j_i)h,s_l/

Then we have

(p(zzz;_ al-xi) = (ao, Ay, A, v wan e ,a7ps_1)M = (bo, bl,bz, ......... ,b7ps_1). (35)
By Lemma 2.2
G G A N
-0 -1 —(7pS-1)
M= (f%p,s) (f%p,s) ()

G I N
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It is obvious that (b, by, by, ... ... ..., byps_1) = (1,0,0, ........0) = e is the primitive idempotent of 1'[7” “lF Fo2x]/{((x — é'ps)) . According to

the inverse Fourier transform, we get the primitive idempotents 6;,s(x) = 21750 Ya;xtin [qu[x]/(x7p — 1), which just corresponds to
irreducible polynomial x — 1 over the field FF,.

Namely
(p( 5.7p (x)) = (ap, a1, az oo o ,a7ps_1)T =e,
— 1 _ _ _ _ s_
(ao, [« ,a7ps_1) =eT ! = $(1 01-1 172 ....,170p°— 1)),
7pS—1
1 i
O () = 75 ) ('
i=0
(i) In equation 3.4, take (b, by, by, ... ... ..., byps_1), Where by, = 1if w € Qs ¢, otherwise b, =
Hence,

(aO! ap, az, ..., a7p571) = (bO! bl! bZ/ ey b7ps,1)M_1

(r (&) Tr(E ) Tr (8777 70))
B,50(x) = —— X720 L Tr(E; ") (x)

corresponds to the polynomial fpslo(x) = [Tico(x — ”"q”).

(iii)If 1 < r < s, then we divide into two sub cases.
Sub case (i): If r = sand each t = v € T," with gcd(v,p) = 1. By Lemma 3.2, there is the irreducible polynomial f; ,(x) = X} _o(x — {;’gf)
over . Itis well-known that there is a natural F,2-algebra isomorphism-

1
01+ el /(£ (0) — 1_[ Fpelxl/ (x = 653

1

c(x) = Z cyxt — Z ¢ (&7ps ) Z 571,

u=0
Note that the identity of the ring F2 [x]/{f;,, (x)) is equal to the identlty of the ring IFq [x]/{fs., (X))
Let P be a 2 x 2 character matrix as follow:

(E7p ) ( vq )0
GO} (ew)l

@1(c()) = (co, c1)P.

Take c(x) = 1, then ¢, (1) = (1,0)P = (1,1).
In equation 3.4, take (bg, by, by, ... ... .. ,b7ps_1), where b = 1if t € {v,vq}, otherwise b; = 0. Hence

(a(), ap, az, ..., a7p5_1) = (b(), bl, bz, ey b7ps_1)M_1

7; <Tr((€7p) 0)’Tr((§;’ps)—1)‘ ______ ,TT((S(;,pS)-aps_l)))

(i)
Therefore there is primitive idempotent
7pS—1

Z () @'

in the ring FF,, [x]/{x7P* — 1) which corresponds to the irreducible polynomlal fsw(x) Over Fy.

b5, (x) =

Sub case (ii): If 1<r<sandeacht= p*"v € T," gcd(v,p) = 1. By Lemma 3.2, there is the irreducible polynomial f,., = H;zo(x —
&7prvgu) over Fg. Replacing s by r in above discussion, we can get the primitive idempotent
7p"—1

Hr,u(x) = T

) ()

i=
In the ring I, [x]/¢x7"" — 1) which corresponds to the irreducible polynomlal frw ().
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By (3.1), there is a natural IF, —algebraic isomorphism:

F,[x]
‘p2:<x7vf—1>*<x7rﬂ —1> n () (x))

s
xP"—1

1
05 () = == . = (1,0,0,.....,0)
Hence 6;,, (x) = 8,_.(x)8,,, (x) are primitive idempotents in the ring F, [x]/{x7?" — 1), which corresponds to irreducible polynomials

frw(x) Over By for k = 1,2, ..., 2&0

*khkkhkkhkk
4. THE WEIGHT DISTRIBUTIONS OF IRREDUCIBLE CYCLIC CODES OF LENGTH 7p*
In this section, suppose that > = 1(mod 7p*) and gcd(7p, q(q — 1)) = 1, where p > 7 be a prime. In the following part, we give the weight
distributions of the irreducible cyclic codes over the field I, by the primitive idempotents in the ring [, [x]/(x7P° — 1),

Let C denotes an irreducible cyclic code of length 7p*® generated by the primitive idempotent 8(x) whose parity-check polynomial is an
irreducible divisor of x77° — 1.1t is clear that ¢ = (A(x) ) = (g(x) ), where g(x) = gcdif®(x), x’?* — 1) is called the generator polynomial of
irreducible cyclic code C.

Lemma 4.1. [8] Let C be the [n, k'] code over the field IF, with enumerator A(z) and let B(z) be weight enumerator of C*. Then

—k _
B@) = g7 (1+ (a ~ D2)"A (550 55)-
Lemma 4.2. Suppose that 1 < r < sand gcd(p,v) = 1. Then all two distinct columns of following 2 X 7p” matrix
TrE ) TrE s Tr(& ")

Tr(& 7"y T e TR )

are linear independent over the field [F,.
Proof:  Without loss of generality, we suppose that u=1. For 0<i <j < 7p" —1, Tr(&p) = Tr(&,) = & + E73r by
q = —1(mod 7p*) and the determinant

Trn)  TrE)

Jj—i+1 j—i—-1
S Y™ Ty )= T, 0 %0

3% 3% %k %k %k
Theorem 4.3. [17] From the theorem 3.3, the weight distributions of all irreducible cyclic codes of length 7p* as follows:-
(i) Co = (B57ps(x) )isan [7p®, 1, 7p°] cyclic code with the parity-check polynomial x — 1.
(i) For the elements of Ty, Cpsg = (B,50(x)) is a [7p°,2,6p°] cyclic code with parity check polynomial fyso(x) = x? —
Tr(f;”‘)x + 1 and its Hamming weight enumerator polynomial is
1+ 7(q" — 1)z + (¢?¥ —1-7(q" —1)z7"’

@ii) 1 <r <sand7p* v € T, k=1,2,.... ...,%’ﬂ, then each C;,, = (6,,, (x) ) isa [7p®, 2, 7p° — p*™)] cyclic code
with parity-check polynomial
fro, (X)) = x% — Tr(f;”z;r)x + 1 and its Hamming weight enumerator polynomial is
1+7p7 (" = Dz "D + (@ - 1-7p7(¢¥ — 1))z
Proof: We only need to prove the case (iii). Suppose that 1 <r < sand 7p*"v, € T,". Then we have Egr’”‘ = fp_r“" by p®|(q + 1). Let
Rs = Fylx] /{x7P* — 1) then by construction of primitive idempotent 05, (x) we have

Cs,vk = <95,vk )= ngs,vk (x) = ]Fq [x]/(ﬁr,u,( (x)),

Where
Jro, () = (x - s‘;’,’;r) (x - {;pyl‘) = x% — Tr(&;%:)x + Lis parity check polynomial of Cs 7ps-ry,
Hence Cs, = {r(x)@slvk (x):r(x) = ap + a1 (x); ag,a; € ]Fq}.

It is clear that

X —1 x7S

r 1 s
P ( )P = mod(x’P" — 1).

-1
Let f(x) € Ry = T, [x]/{x7?’ — 1) then the number of non-zero coefficients of f(x) of degree at most 7p* — 1 is called the Hamming weight,
which is denoted by W (f(x)).

Forr(x) 6y, (x) € Cyy, and ged(vy,p™) = 1,
W (10050, (0)) = p°W (r(0)6,,0, (),
Where
r(x) 05,,(x) € R, = Fy[x]/(x"P" — 1) and (x)"?" = 1 mod(x’?" — 1)
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Suppose that pr(x) 6,5, (x) = [bo+ bix + ...ee e, b7pr—1 ()P L mod (x7P" — 1),
Then
o NS Tr(&; ") Tr(EY) Tr(g 7" Y)
0, D1y eer i ey r—1) = 5Qp, a1 _ r_ - - T—
7 7 Tr(&, A7) TrE ") Tr(& <7 )

We divide A= {(ag,a;) € F, X F,} into three subsets:

o (TpT—1 T2
Qo Tr(f7pvrk(7p )) Tr(f7;rk p ))
M= (@0 ) €A =2 € =0 yr ’ v (7p"-1)
& Tr(§, ) Tr (&, )
Ao= {(0,0)}, A=A\ (AgUA).
If (ag, @) €A then (b, by, .. .. .  bryr—1) = 0and W (r(:)8,.,,(x)) = 0.
If (ag, a;) €A, then only one of by, by, ... ... ... ,b7,7_1 isequal to 0 and W (r(x)awk (x)) =pST(7p" — 1).
If (ap, a1) €A, thenall by, by, .. ... ..., by, 1 are not equal to 0 and W (r(x)es,vk (x)) =7ps

On the other hand, Al =1, [Aql = 7p" (¢ — 1) by Lemma 4.2, and [A,| = (¢3¢ — 1—7p" (g% — 1)), which provides frequency of
weights. Hence the Hamming weights enumerator polynomial of each G, is1+ 7p" (¢ — D)zP" 7" + (g2 = 1 - 7p"(¢" - 1))z7""
ko
By Lemma 4.1, we have following result:
Corollary 4.4. [17] In Theorem 4.3,if 1 <r <s,7p5 v, €T,", k=1, ....... ,%”r), then the Hamming weight enumerator polynomial of
Ciy, I8
A (1 +(@-DD" +7p" (- DE-DP P DU+ (@-D2)P ~ (¢ - 1-7p" (¢ = D)z - D).

5. EXAMPLES
Here, we give some examples in support of our results.
We assume that p > 7 is a prime with gcd(7p, q(q — 1)) =1, ¢ = —1(mod 7p®), s is a positive integer.
Example 5.1: Let p = 11,q = 1693,s = 2. Then 7p° = 847, then we have T = {1,2,3, ...,846},
Tga7 = {847} and Ty = {121,242,363,484,605,726}. Since ¢ = —1(mod 847) then the q cosets are given by
T," = {11,22,33,44,55,66,77,88,99,110,132, ...,836}, T," = {1,2,34,5,6,7,8,9,10,12,13, ...,846}. O, = {11,836}, Q; , = {22,825},
Q13 = {33,814}, Q; 4 = {44,803}, Qy 5 = {55,792}, Q; ¢ = {66,781}, Q;; = {77,770}, 0y g = {88,759}, Q19 = {99,748}, Q; 10 =
{110,737}, Qq1, = {132,715}, Q113 = {143,704}, Q1 14 = {154,693}, Q1 15 = {165,682}, Q; 15 = {176,671}, Q; 17 = {187,660},
Q118 = {198,649}, Q19 = {209,638}, Q1 50 = {220,627}, Qg 51 = {231,616}, Q1,3 = {253,594}, Q; 4 = {264,583}, Q; 5 =
{275,572},Q1 26 = {286,561}, Qg 27 = {297,550}, Q; 23 = {308,539}, Q4 59 = {319,528}, Q; 30 = {330,517}, Q; 31 = {341,506},
Q432 = {352,495}, Q; 34 = {374,473} and so on.
Q1 ={1,846},9,, = {2,845},0,3 = {3,844}, Q4 = {4,843},0,5 = {5,842}, 0,6 = {6,841}, Q,; = {7,840}, 0,5 = {8,839},
Q9 = {9,838}, Q319 = {10,837}, Qz 12 = {12,835}, Q13 = {13,834}, O, 13 = {14,833}, 0,15 = {15,832}, Q0,16 = {16,831},
Q17 = {17,830}, Q15 = {18,829}, O, 19 = {19,828}, 0,20 = {20,827}, Oy, = {21,826}, 0,23 = {23,824}, Qy,, = {24,823},
Qy05 = {25,822}, 0y26 = {26,821}, Q57 = {27,820}, 0,25 = {28,819}, Q3,9 = {29,818}, 0,30 = {30,817}, Q, 3, = {31,816},
O3, = {32,815}, Q,34 = {34,813}, Qz 35 = {35,812}, Q35 = {36,811}, O, 37 = {37,810}, Q, 35 = {38,809}, Q,39 = {39,808},
Q40 = {40,807}, Q341 = {41,806}, 0z 4, = {42,805}, Q43 = {43,804}, O, 45 = {45,802}, Q; 46 = {46,801}, Q, 47 = {47,800},
Qo458 = {48,799}, Oy 49 = {49,798}, Qy 50 = {50,797}, Q51 = {51,796}, Qy 5, = {52,795}, Q55 = {53,794}, Qy54 = {54,793},
Qy56 = {56,791}, Qy57 = {57,790}, Qy 55 = {58,789}, Ny 50 = {59,788}, Qy 60 = {60,787}, Q61 = {61,786}, 0y, = {62,785},
Qo3 = {63,784}, Oy, = {64,783}, Oy 65 = {65,782}, Q67 = {67,780}, Q65 = {68,779}, Q60 = {69,778}, Qy 70 = {70,777},
Qy71 = {71,776}, Oy 7y = {72,775}, Qy73 = {73,774}, Qp74 = {74,773} and so on.
The four classes of irreducible cyclic codes of length 847 in F, [x]/ (x7P° — 1) are the following:
(1) There is one [847,1,847] irreducible cyclic code with parity check polynomial x — 1.
(2) There are six [847,2,726] irreducible cyclic codes with parity check polynomial x? — T7(&;)x + 1 and its hamming weight
enumerator polynomial is 1 + 20063736272 + 82153632660002%47.
(3) There are seven [847,2,836] irreducible cyclic codes with parity check polynomial x2 — Tr(&77)x + 1 and its hamming weight
enumerator polynomial is 1 + 2207010962%3¢ + 82151626290002847.
(4) There are seven [847,2,846] irreducible cyclic codes with parity check polynomial x? — Tr(&g47)x + 1 and its hamming weight
enumerator polynomial is 1 + 24277120562%*¢ + 82129556180002%47.
Next two examples can also be completed using same method.
Example 5.2: Take p = 11,q = 5081,s = 2.
Example 5.3: Takep = 11,q = 10163,s = 2.
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