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I. INTRODUCTION
Let GF(I) be a field of odd prime order | .Let 7 >1be an integer with ged(l,7)=1.Let R, =GFW)[x]/(x7 -1) .In

this paper, we consider the case when 7 =8p" O(I)Spn =¢(8p")/d, (n > 1) where p (8k+1)and | are distinct odd
primes . Explicit expressions for all the 8(nd+1) Cyclotomic Cosets in the ring R8pn =GF ()[x]/(x®"" —1), where p

(8k+1) type and | are distinct odd primes O(I)8pn =¢(8p")/d, (n>1) anintger, are obtained.

8 n
I.CYCLOTOMIC COSETS INR_ , =GF()[x]/(x°" -1)

2 -1 . L
2.1.Remark:- For 0<s <n-1 , let Cg={s,sl,sl",...;sI">""} where t, is the least positive integer such that

t
sls =s (mod 7 ) be the cyclotomic coset containing s. corresponding to the cyclotomic coset Cs containing s and its
elements are called Cyclotomic Numbers.
@®

Lemma2.1. Let p..(8k +Dtype..and..| be distinct odd primesand n>1, an integer,o(l) #8p") Then o _¢@p"")
8p' d

n-j
8p d

forall 0< j<n-1.
Proof .Trivial.
Lemma2.2 There always exists fixed integer g satisfying (g,8pl) =1, 1 <g <8p, 0(g)8p =¢(8p)
#6p)
and g # ,*mod(4p) ..., I ’ and for given distinct odd primes p and | there always exists fixed integer a,b and ¢

satisfying (r, pl) =1,1<r<8p,r=t (mod 8p), for 0 <t< o8 p)—landr=a,b, cand a=2p+1, b=4p+1, c =6p+1, for
any jand kand For 0 <j <d -1 and For 0 <k < ¢@8p) —1.Further foranyj,0<j<n-1

d
¢(8;;”")71 ¢(8r;”")71
theset {11,208, 1~ go, o1, g2, gt ., g0t },
¢(8;;”*‘)_1 ¢(8;;”*i>_1 ¢(8r;”*‘)_1
{r,rl, rl? 1B .. rl rg,rg Lrg 17, rgl® ..., rg| rg?, rg?l, rg?l? , rg?l® .., rgz| rg®t, rg®t I, rgd?
r d-1|3
ghie ...,
o
pep" ")

d .
rget | } where r=a,b,c forms a reduced residue system modulo 8p"’

Proof . Lemma4 [1]
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Theorem2.1. 1fn=8p" (n> 1), then the 8(nd+1) cyclotomic cosets modulo 8 p" are given by
() Co={0}C =1 C, = {20"}.C, = {3p"},

Cop={4 Cy =50}, C =60}, C, = {7p"}
ForO<k<d-1 andFor0<i<n-1

96"
() Cpp={op' g p'Lgp'l * 3
@™
(i) Cpy =20 p’, 20 p' 12ge p 1y,
96"
(i)C, = {4 p', agk p' L.ag p'l © 3,
460"
(V) Cyy = 80", 80 p' L8 p' | © y,
o™
() Coy={agp' agt p'I.agt p'l 3,
#@e" )
(vi)C,, . ={2ap’, 2ag p' I..2ag p'| © 3,
9"
(vii)Cppey = (b0 p', bg p' L bge p I},
o™
viii)C oy ={egp', og p' Leg p' 1 © ),

Where a,b,c and g are defined as in lemma2.2.

Proof. CO = {O}, C pn = {pn} C2 pn = { 2pn }1 Cgp” = { 3pn} C4 pn = {4pn}1
Copr=t50}, G n={6p"}, C, = {7p"}

are trivial.For 0 <k <d -1 and For 0 <i <n -1Since by our choice ¢y  _ $@8p"") C

. ki .
gp"! d  Hence 9P isthe cyclotomic coset

. C i . C i
containing g*p'. Similarly 20“p is the cyclotomic coset containing 2gp’ .On same lines we can say that and 49" are
the cyclotomic coset containing 4gp' -

Similarly we can prove for the cyclotomic cosets Cagkpi and so on.

We now claim that the cyclotomic cosets obtained in (i)-(viii) above are the only cyclotomic cosets modulo 8p™.
By constructions of cyclotomic cosets in (i)-(viii) it then follows easily that :

1Co FLIC v F11C, 0 FLIC, o 221Gy 121, 1C =2

(NCspr FL1C, o [=1For 0<k <d-1 and For 0 <i<n-1

|Cgkpi |7|C k i |11and|C k i |:M

2 4
g“p g“p d
Similarly we can cheque for the cyclotomic cosets Cagkpi and so on.

Then, by order considerations, it follows that the sum :

1Co +1C n H1C, 0 1€, o Cy 0w #C s #1C 141G, o |
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d-1,n-1 d-1,n-1 d-1,n-1 -1n

A0 ghpl+ D 20%pH D 4gtp Z

k=0,i=0 k=0,i=0 k=0,i=0

d-1,n-1 S din-1 d-1,n-1
D, aghp|+[ > 2agtp'|+ D bg P43 wp

k=0,i=0 k=0,i=0 k=0,i=0 k=0,i=0
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,n—1 n—i
=8+8) LSS ) =8+8(p"-1) =8p"
,i=0

I11. CONCLUSION

As the code of length 2k + 1 is capable of detecting 2k errors and correcting k errors. So the following conclusions are

made for error correction and detection capabilities of the cyclic codes when 8(nd+1) Cyclotomic Cosets are obtained in

the ring RSp”

=GF (1)[x]/(x®" —1), the corresponding primitive idempotents are also obtained and consequently the

minimum distance of the cyclic codes may be obtained which help in the correction and detection of transmission errors.
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