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    Explicit expressions for all the 24n+9 Cyclotomic numbers in the ring )1/(])[( 8

8
 qp

qp

n

n xxlGFR , where p, q, l 

are distinct odd primes np
lo

8
)( = )8( np /2, (n  1) and  o( l )q= )(q /2 with gcd ( )8( np /2, )(q /2)=1, are obtained.  

I. INTRODUCTION 

               Let GF( l ) be a field of odd prime order l .Let m 1 be an integer with gcd(l,m)=1.Let 

)1/(])[(  m
m xxlGFR  .The minimal cyclic codes of length m over GF(l) are the ideals of the ring mR  generated by 

the primitive idempotents.For 2m , 4 , pn, 2pn, p an odd prime and l is primitive root mod(m) the primitive idempotent in 

mR  have been obtained by Arora and Pruthi [1,2] . 

When qpm n  where p, q are distinct odd primes and l is a primitive root mod pn and q both with gcd ( )( np /2, )(q

/2) = 1, the primitive idempotent in  mR  have been obtained by, G.K.Bakshi and Madhu Raka 4. 

In  this paper, we consider the case when qpm n8   where p, q are distinct odd primes  

and np
lo

8
)( = )8( np /2,(n  1)  and o( l )q = )(q /2,  with gcd ( )8( np /2, )(q /2)=1.We obtain explicit expressions for 

all the 6n+3 Cyclotomic numbers in 
qpnR

8
  

Throughout in this paper we assume that p,q, l are distinct odd primes, np
lo

8
)( = )8( np /2,(n  1) and o( l )q = )(q /2, 

with gcd ( )8( np /2, )(q /2) = 1. 

  LEMMA 2.1. Let lqp ,,  be distinct odd primes, n  1 an integer,
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2
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2

)8( qp jn   =1, then
4

)8(
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jn

qp jn






, for all j, 0  j  n  1. 

 Proof. Trivial. 

LEMMA 2.2. For given p, q, l distinct odd primes, there always exists fixed integers a and b satisfying gcd(a, 

8pq l )=1, gcd(b, 8pq l )=1,1 < a < 8pq, a  l k (mod 8pq), where 0  k  
4

)8( pq
  1 and b  r l k (mod 8pq), where 0  k 

 
4

)8( pq
  1 and ar   or 1, such that, for 0  j  n  1,the set {1 , l , l 2, …, 

1
4

)8(


 qp jn

l



, a, a l , …,a
1

4

)8(


 qp jn

l



, b ,b l

, b l 2, …, b
1

4

)8(


 qp jn

l



, ab, ab l , …,ab
1

4

)8(


 qp jn

l



} forms a reduced residue system modulo 8pnjq and the set {1 , l, l2, .., 
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, g, gl, …, g 
1

2

)8(
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l



} forms a reduced residue system modulo 8pnj where ag  or b  and  {1 , l, l2, .., 

1
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)(
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, g, gl, …, g 
1

2

)(


q
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} forms a reduced residue system modulo q where ag  or b.  

Proof .By Lemma 2.1, 
4

)8(
)( 8

pq
lo pq


 therefore, the numbers 1 , l, l2, …, 

1
4

)8(


pq

l



 are all incongruent (mod 8pq).As the 

order of the reduced residue system modulo pq is (pq), therefore, we can choose a number a satisfying gcd(a, pql) =1, 1 < 

a < pq, a   l k (mod pq), for 0  k  
4

)( pq
  1. Now again The 

2

)( pq
 numbers {

1
42

1
42

)()(

,...,,,,...,,1


pqpq

alalalalll



} 

are all incongruent mod(pq).But reduced residue system modulo pq contains exactly (pq) numbers.Therefore there exist 

again a fixed integer b such that gcd(b, pq l ) =1, and b  r l k (mod pq), where 0  k  
4

)( pq
  1 and ar   or 1, such 

that, for 0  j  n  1,the set { 1, l , l 2, …, 
1

4
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1

4
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, b ,b l , b l 2, …, b
1

4

)(
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, ab, ab l , …,ab

1
4

)(
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} containing (pq) incongruent numbers forms a reduced residue system modulo pq . Since for 0  k  
4

)( pq
  

1, a  l k (mod pq), and b  r l k (mod pq), where ar   or 1, it then follows easily that, a 
kl (mod p

jn
q) , and b r kl  

(mod p
jn
q) for 0  k  

4

)( qp jn
  1   , where  ar   or 1. Hence the set {1 , l , l 2, …, 

1
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} forms a reduced residue system modulo 8pnjq . 

On the similar lines we also get that the set {1, l, l2, .., 
1

2

)8(


 jnp

l



, g, gl, …, g 
1

2

)8(


 jnp

l



} forms a reduced residue system 

modulo 8pnj where ag   or b ,and  {1 , l,  

l2, .., 
1

2

)(


q
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, g, gl, …, g 
1

2

)(
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} forms a reduced residue system modulo q where g=a or b.  

REMARK 2.2. Since in Lemma2.2 we have a 
kl (mod pq), and b r kl (modpq),  

where 0 k
4

)( pq
1 and ar   or 1.Then mainly the following cases holds: For 0  s  

4

)( pq
  1, we have Case (i) a 

 sl (modp), b  sl (modq), b 
sl (modp) and a 

sl (modq). 

Case (ii) a  sl (modq), b  sl (modp), b 
sl (modq) and a 

sl  (modp). 

Case (iii) a
sl (modp), b sl (modq), b

sl (modp) and a
sl (modq). 

Case (iv) a 
sl  (modp), a  sl (modq), b 

sl (modp) and b 
sl (modq).Here we are considering the case (i) because 

the remaining cases follows in a similar way. 

     Also in case (i) q C qq C    or q C bqq C  and we are considering the case when q C qq C . 
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THEOREM 2.3. If   8pnq (n  1), then the 24n+9 cyclotomic cosets modulo 8pnq are given by (i) C0= {0} (ii) 

np
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.where the numbers a and b are given by Lemma2.2. 

Proof . Trivial.  
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