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Abstract - Explicit expressions for all the 8(nd+1) Cyclotomic Cosets in the ring )1/(])[( 8

8
−=

n

n

p

p
xxlGFR , where p is 

of the type (8k+1) and l are distinct odd primes np
lo

8
)( = )8( np /d, (n  1)  an intger,  are obtained .    
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I. INTRODUCTION 

      Let GF( l ) be a field of odd prime order l .Let 1 be an integer with gcd(l, )=1.Let )1/(])[( −= 
 xxlGFR .In 

this paper, we consider the case when 
np8=    np

lo
8

)( = )8( np /d, (n  1) where p (8k+1)and l  are distinct odd 

primes . Explicit expressions for all the 8(nd+1) Cyclotomic Cosets  in the ring )1/(])[( 8

8
−=

n

n

p

p
xxlGFR , where p 

(8k+1) type and l are distinct odd primes np
lo

8
)( = )8( np /d, (n  1)  an intger,  are obtained.  

 

II. CYCLOTOMIC COSETS   IN )1/(])[( 8

8
−=

n

n

p

p
xxlGFR  

2.1.Remark:- For 0 s 1−  , let },...,,,{
12 −

= st
s slslslsC , where ts is the least positive integer such that 

sls st  (mod ) be the cyclotomic coset containing s. corresponding to the cyclotomic coset Cs containing s and its 

elements are called Cyclotomic Numbers. 

Lemma2.1. Let landtypekp .....)18..( +  be distinct odd primes and n  1, an integer,
d

p
lo

n

pn

)8(
)(

8


=

.Then 
d

p
lo

jn

p jn

)8(
)(

8

−

=−

  , 

for all  10 − nj . 

Proof .Trivial.  

Lemma2.2 There always exists fixed integer g satisfying 1)8,( =plg , 1 < g < 8p,
 p

go
8

)( = )8( p  

  and  gj   ,lk mod(4p) …, 

1
)8(
−

d

p

l



 and for given distinct odd primes p and l there always exists fixed integer a,b and c  

satisfying (r, p l) = 1 , 1 < r< 8p, r ≡ t  (mod 8p),  for 0 ≤ t ≤  φ(8 p) −1 and r= a , b , c and a=2p+1, b=4p+1, c =6p+1, for 

any j and k and For 0  j d −1  and For 0  k  
d

p)8(  −1.Further for any j , 0  j  n-1 

the set { l, l, l
2 ,l3 …, 

1
)8(
−

−

d

inp

l



………. g
d-1, gd-1 l, gd-1l2 , gd-1l3 …, gd-1

1
)8(
−

−

d

inp

l



} , 

{r, rl, rl2 ,rl3 …, r

1
)8(
−

−

d

inp

l



 rg,rg l,rg l2 , rgl3 …, rg

1
)8(
−

−

d

inp

l



 rg2, rg2l, rg2l2 , rg2l3 …, rg2

1
)8(
−

−

d

inp

l



 rgd-1, rgd-1 l, rgd-1l2 , 

rgd-1l3 …,  

rgd-1

1
)8(
−

−

d

inp

l



} where r=a,b,c forms a reduced residue system modulo 
jnp −8  

 

Proof . Lemma4 [1]  
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Theorem2.1.  If  =
np8  (n  1), then the 8(nd+1) cyclotomic cosets modulo 

np8  are given by 

 (i) 0C = {0}, np
C = {pn} np

C
2

= { 2pn }, np
C

3
= { 3pn },  

np
C

4
= { 4pn}, np

C
5

= { 5pn }, np
C

6
= { 6pn }, np

C
7

= { 7pn } 

For 0  k d −1  and For 0  i n −1 

(i)
  

ik pg
C = {gk ip ,  gk

 
ip  l, …, gk 

ip

1
)8(
−

−

d

inp

l



}, 

(ii) ik pg
C

2
= {2gk ip ,  2gk

 
ip  l, …, 2gk 

ip

1
)8(
−

−

d

inp

l



}, 

 (iii) ik pg
C

4
= {4gk ip ,  4gk

 
ip  l, …,4 gk 

ip

1
)8(
−

−

d

inp

l



}, 

(iv) ik pg
C

8
= {8gk ip ,  8gk

 
ip  l, …,8 gk 

ip

1
)8(
−

−

d

inp

l



}, 

 (v)
  

ik pag
C = {agk ip ,  agk

 
ip  l, …, agk 

ip

1
)8(
−

−

d

inp

l



}, 

(vi) ik pag
C

2
= {2agk ip ,  2agk

 
ip  l, …, 2agk 

ip

1
)8(
−

−

d

inp

l



}, 

 (vii) ik pbg
C = {bgk ip ,  bgk

 
ip  l, …,bgk 

ip

1
)8(
−

−

d

inp

l



}, 

(viii) ik pcg
C = {cgk ip ,  cgk

 
ip  l, …,cgk 

ip

1
)8(
−

−

d

inp

l



}, 

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

Proof.
 0C = {0}, np

C = {pn} np
C

2
= { 2pn }, np

C
3

= { 3pn} np
C

4
= {4pn}, 

np
C

5
= { 5pn }, np

C
6

= { 6pn }, np
C

7
= { 7pn } 

are trivial.For 0  k d −1  and For 0  i n −1Since by our choice 
d

p
lo

jn

p jn

)8(
)(

8

−

=−



 Hence 
ik pg

C
is the cyclotomic coset 

containing gkpi. Similarly  
ik pg

C
2  is the cyclotomic coset containing 2gkpi .On same lines we can say that and

ik pg
C

4  are 

the cyclotomic coset containing 4gkpi  .   

Similarly we can prove for the cyclotomic cosets ik pag
C  and so on. 

 We now claim that the cyclotomic cosets obtained in (i)-(viii) above are the only cyclotomic cosets modulo 8pn. 

By constructions of cyclotomic cosets in (i)-(viii) it then follows easily that :  

| 0C  |=1, | np
C  |=1, | np

C
2

 |=1, | np
C

4
 |=1‘ | np

C
3

 |=1, | np
C

5
 |=1 

, | np
C

6
 |=1, | np

C
7

 |=1For 0  k d −1  and For 0  i n −1 

| ik pg
C  |, | ik pg

C
2

 |, , and | ik pg
C

4
 |=

d

p in )8( −

 

Similarly we can cheque for the cyclotomic cosets ik pag
C  and so on. 

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

| 0C  |+ | np
C  |+ | np

C
2

 |+ | np
C

4
 |+| np

C
3

 |+| np
C

5
 |+| np

C
6

 |+| np
C

7
 |  
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ik
nd

ik

pg
−−

==

+
1,1

0,0

ik
nd

ik

pg2
1,1

0,0


−−

==

+ ik
nd

ik

pg4
1,1

0,0


−−

==

+ ik
nd

ik

pg8
1,1

0,0


−−

==

+
 

ik
nd

ik

pag
−−

==

+
1,1

0,0

ik
nd

ik

pag2
1,1

0,0


−−

==

+
ik

nd

ik

pbg
−−

==

+
1,1

0,0

ik
nd

ik

pcg
−−

==

+
1,1

0,0  

nn
1,

0,

8p=1)-(p 8+8
)8(

88 =+=
−−

=


d

p inn

i



 

III. 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 )1/(])[( 8

8
−=

n

n

p

p
xxlGFR , 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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