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Abstract—In this paper, a new proof of the work by Lacan et.
al is obtained. This approach led to newly discovered connections
between the automorphism group of the Reed Solomon (RS) binary image, and elementary group theory. This new development
facilitated proving the existence and constructing permutations
that have not been previously reported in the literature. Simple
special cases are then considered in this work.

I. I NTRODUCTION
The automorphism group of a code can be used for many
purposes, such as finding the weight distribution of a code [1],
decoding [1], [2], etc. Thus, there has been vested interest
in understanding the properties of such groups. Cyclic codes,
and more particularly Reed-Solomon (RS) codes are widely
popular in many applications. Also, the binary-images of RS
codes are of particular interest, for transmission over practical
communication systems. The structure of the binary-image of
a cyclic code has been widely studied [1], [2], [3], [4], and
it has been shown that it is possible to derive automorphism
groups from these structures [2], [3].
In this paper, we study the automorphism group of binary
images of RS codes, and point out some interesting observations. In a particular case previously studied by Lacan et.
al. [2], we derive an alternate proof, and establish that the
automorphism groups of these particular codes are connected
to a set of (properly conjugated) permutations belonging to
the automorphism group of a related minimal cyclic code. It
follows from the new proof, that a larger group than what was
reported by Lacan et. al [2]. can be easily obtained. Note that
we do not attempt to address cyclic permutations of the binary
images, as was done previously by Seguin [3].
II. BACKGROUND
We focus on extending the theory developed by Lacan et.
al. [2], specifically for RS binary images. The decomposition
structure of RS binary images has been formulated in different
ways [2], [3], [4], [5], which are essentially alike. We first
review the material in [2] before stating our new results. Let
F(2m ) be the binary extension field to the power m, and
let α to be a primitive element in the field. Let N be a set
containing the consecutive non-zeros of the RS code. For any
β ∈ F(2m ), let C(β) be its cyclotomic coset over the binary

field, and we denote θβ (x) as the related idempotent [1]. We
restrict the code lengths to be n = 2m − 1.
In [2], Lacan et. al. presented a result for an infinite family
of cyclic codes (not necessarily RS), whereby the set of nonzeros N satisfy the form N = V ∪ {α}, where V is defined
to be a union of cyclotomic cosets. Their result specializes to
an infinite family of RS codes where N = {1} ∪ {α} (Note:
C(1) = {1}) [2]. It is well-known that cyclic codes with nonzeros V (or α) forms a subcode of the code with non-zeros
N = V ∪ {α}. It is shown in [2] that code automorphisms can
be obtained by first analyzing the structures of the individual
subcodes, or from the code duals.
For each cyclotomic coset C(β) in V where β is primitive,
the binary image of the N = C(β) subcode has the mn × m2
generator matrix
⎤
⎡
M 0 ··· 0
⎢ 0 M ··· 0 ⎥
⎥
⎢
(1)
⎢ ..
..
.. ⎥
..
⎣ .
.
. ⎦
.
0
0 ··· M
The n × m submatrix M is the generator matrix of a (binary)
minimal cyclic code, which is generated by the idempotent
θβ (x) [1]. The subcode with the single primitive element N =
{α}, has a (non-binary) generator polynomial

g(x) = θα (x)
(x − β)
(2)
β∈C(α)\α

Taking the binary image with respect to some basis of F(2m )
over the binary field, denoted {γ0 , γ1 , · · · , γm−1 }, we obtain
g(x) = θα (x) (b0 (x)γ0 + · · · + bm−1 (x)γm−1 ) ,
where each polynomial bi (x) is binary, and has degree at
most m − 1 (from (2) and the fact1 |C(α)| = m). Now,
θα (x)b0 (x) belongs to the dimension m minimal cyclic code
θα (x), which is isomorphic to the field F(2m ) [1]. Thus,
there exists ui ∈ Z/n, for all 0 ≤ i ≤ m − 1 whereby
θα (x)bi (x) = θα (x)xui . We conclude that the binary image
of the N = {α} subcode has the structure
⎡
⎤
θα (x)xu0
···
θα (x)xum−1
⎢
⎥
..
..
(3)
⎣
⎦
.
.
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θα (x)xm+u0
1 Equality

···

θα (x)xm+um−1

follows because α is primitive
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where from (2) the vector u = [u0 , u1 , · · · , um−1 ] is determined by the primitive element α. The matrices in (1) and
(3) are m × m matrices, where the ith column of the matrix
corresponds to a single basis element γi .
In relation to the matrix structures, we define the tuple (i, j)
that indexes the ith column and the jth bit within the column.
The following definition follows from [2].
Definition 1. Let σ be a permutation of the indices
{0, 1, · · · , m−1}, and also 0 ≤ l ≤ m−1 and 0 ≤ a ≤ n−1.
The triple (σ, l, a) describes the permutation
(i, j) → (σ(i), j2 − ui 2 + uσ(i) + a).
l

l

For now we ignore the symbol level shifts as they are not so
interesting. Define id as the identity permutation on m indices.
The next proposition is from [2] as well.
Proposition 1. For any cyclic code with non-zeros N =
V ∪ {α}, all permutations (σ, l, a) belong to its automorphism
group.
In relation to the matrix structures in (1) and (3), we define
Definition 2. All permutations of the form (σ, 0, 0) are termed
column variant, while permutations generated by (id , 1, 0) are
termed column invariant.
The permutations in the column variant category can be generated by all elements (σ, 0, 0) corresponding to two column
swaps, as defined as

Proposition 2. Set G = Aut (θα (x)) . The binary image
of the subcode with N = {α} is invariant under the permutation group [c−u0 Gcu0 , c−u1 Gcu1 , · · · , c−um−1 Gcum−1 ],
where u = [u0 , u1 , · · · , um−1 ] is determined by α.
Proof: Since θα (x) is cyclic, then cui ∈ Aut (θα (x)),
and also c−ui ρcui ∈ Aut (θα (x)) ∀i. For a given value for r,
apply each permutation c−ui ρcui to each corresponding term
θα (x)xui +r so that
c−ui



ρ

cui

θα (x)xui +r → θα (x)xr → θα (x)xr → θα (x)xui +r



holds ∀i, and note that r is constant for all columns.
Essentially, we apply the same permutation ρ to all
θα (x)xui +r terms, but relative to some ui bit locations.
For the following corollary, note that permuting θ(x)xr by
j → 2j is equivalent2 to (θ(x)xr )2 = θ(x)x2r . Define such a
permutation by e.
Corollary 1. Our permutation group is a supergroup of the
column invariant permutations obtained by Lacan et. al. for
the N = {α} subcode.
Proof: For ρ = e, we obtain
c−ui

(i, j) → (i, j)
for i = i , i




(i , j) → (i , j − ui + ui ) for i = i
(i , j) → (i , j − ui + ui ) for i = i

cui

θα (x)xui +r → θα (x)xr → θα (x)x2r → θα (x)xui +2r .
e

Also, compare

With reference to the subcode N = {α}, we choose
an arbitrary column θα (x)xui +r , swap it to the new column σ(i ) = i , and cyclically shift by multiplying with
the term x−ui +uσ(i ) to obtain θα (x)xui +r x−ui +uσi =
θα (x)xuσ(i ) +r Observe that for codes with N = {α} ∪ {β},
then both α and β may (very well) each have different values
in their corresponding u vectors, and if this is the case,
permutations of this form fail to invariant both subcodes.
For the permutations in the column invariant category, the
generator (id , 1, 0) is written as
(i, j) → (i, 2j − ui ).
The proof of Proposition 1 is given in [2]. In the next section,
we extend these results.
III. C ONSTRUCTING M ORE P ERMUTATIONS FOR THE
N = {α} S UBCODE
Here, we develop ways to construct more column invariant
permutations, that also establishes a link with the automorphism group of the minimal cyclic code θα (x). From (3),
each codeword in the N = {α} subcode is some cyclic shift
θα (x)xu0 +r , · · · , θα (x)xum−1 +r

Define Aut (C) as the automorphism group of the linear code
C. For ρi ∈ Aut (θα (x)) where 0 ≤ i ≤ m − 1, define
[ρ0 , ρ1 , · · · , ρm−1 ] as the direct product, which acts on the
concatenation of θα (x) terms (e.g. in (4)). Define c as an
elementary cyclic shift to the right by one acting on n indices.

(4)

where r ∈ Z/n. Note that u = [u0 , u1 , · · · , um−1 ] determines
the cyclic shift of the θα (x)xr terms in relation to each other.

c−ui

cui

e

j → j − ui → 2j − 2ui → 2j − ui ,
with

e

c−ui

j → 2j → 2j − ui ,

to see that the two permutations are the same.
Remark 1. In group theory terminology, the permutation
c−ui ρcui is a conjugate of ρ.
Example 1. Consider F(23 ), let α3 + α + 1 = 0, and
set the basis γ = {1, α, α2 }. If N = {α6 }, we get
θα6 (x) = x6 + x5 + x3 + 1 and u = [2, 0, 1]. Using GAP [6],
we compute G = Aut (θα6 (x)) of order 168 with the
set of generators {(0, 1)(4, 6), (1, 2)(3, 6), (1, 3)(4, 5)}. Thus
c−2 Gc2 , G, c−1 Gc invariants the N = {α6 } subcode and
also has order 168.
A. Re-visit of the Result by Lacan et. al. for N = V ∪ {α}
We try to relate our result to the previous result [2] by Lacan
et. al.. As stated before, we define V = i C(βi ). We note the
following proposition.
Proposition 3. If ρ is also a member of Aut (θβi (x)) ∀i,
then the binary image of N = V ∪ {α} is invariant under the
permutation [c−u0 ρcu0 , c−u1 ρcu1 , · · · , c−um−1 ρcum−1 ].
2 Since

θ(x) is an idempotent [1], we have θ(x)2 = θ(x).
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If V = {1}, then θ1 (x) is the repetition code, which has
the symmetric group as its automorphism group. Note that this
special case includes the only infinite family of RS codes, for
which permutations are known. However, if V does not consist
of the single element 1, we must proceed cautiously.
Example 2. From the previous example, the group
c−2 Gc2 , G, c−1 Gc invariants the binary image of the [7,2,6]
RS code with N = {1, α6 }, and its dual, the narrow-sense
[7,5,3] RS code, imaged under the trace-dual basis [1].
IV. N OTES ON S UBCODES WITH N = C(α ) ∪ {α}.
Following our discussion on Proposition 3, we consider
the special case where we limit V to only contain a single
cyclotomic coset C(α ) = {1}, where α is also primitive. We
want to show that without using Proposition 3, we can find
more permutations. They key is to consider permutations that
permute the codes θα (x) and θα (x).
Proposition
4. For any ρ
∈
Aut (θα (x))
that also belongs to Aut (θα (x) + θα (x)), then
[c−u0 ρcu0 , c−u1 ρcu1 , · · · , c−um−1 ρcum−1 ] invariants the
subcode N = C(α ) ∪ {α}, where α determines u.
Proof: First, note that the subcode N = C(α ) is
permuted amongst itself. Thus, we only need to analyze
what happens to the N = {α} subcode, and only when
ρ∈
/ Aut (θα (x)). Then the following might occur:
1) ρ permutes a codeword from θα (x) into θα (x).
2) ρ permutes a codeword from θα (x) into a cyclic shift
of the form θα (x) + θα (x)xd .
If 1) occurs, it simply means we permute into the N = C(α )
subcode. If 2) occurs, then we note that
c−ui



ρ



θα (x)xui +r → θα (x)xr → θα (x)xr + θα (x)xr +d
cui





→ θα (x)xui +r + θα (x)xui +r +d


We are only concerned about the θα (x)xui +r terms, and we
conclude similarly as in the proof of Proposition 2.
It is generally difficult to find a permutation ρ satisfying the
conditions of Proposition 4. However, for codes over F(23 ),
it is relatively easy.
Proposition 5. For α, α ∈ F(23 ), Aut (θα (x) + θα (x)) is
the symmetric group.
Proof: This follows since θα (x) + θα (x) is a cyclic
code with a single zero {1}.
Example 3. The N = {α3 } subcode has corresponding
u = [2, 5, 0]. The [7,4,4] RS code with N = {α, α2 , α3 , α4 } =
⎡
⎢
⎢
⎢
⎣

C(α) ∪ {α3 }, is invariant under the actions of the group
[c−2 G c2 , c−5 G c5 , G ], where G = Aut (θα (x)).
V. N OTES ON RS C ODES WITH N = {α, α }.
In this section, we consider the case with two primitive
elements. We also restrict α and α to be from the same coset,
i.e., C(α) = C(α ). From the previous discussion, we know
that α and α each determine different u vectors, however,
since α and α are from the same coset, they correspond to
the same minimal cyclic code.
Consider some ρ ∈ Aut (θα (x)) that centralizes
c, then with reference to Proposition 2, we see that
[c−u0 ρcu0 , c−u1 ρcu1 , · · · , c−um−1 ρcum−1 ] = [ρ, ρ, · · · , ρ].
Such permutations do not depend on u.
Example 4. The centralizers of c for α in F(23 ), F(24 ) and
F(25 ) are simply the cyclic group c. These permutations are
not so interesting as they only result in symbol shifts.
The permutations derived in [2] depend on u, and thus do
not apply to the subcode N = {α, α }. If we change the basis
of the subcode N = {α, α }, then we obtain some new insight.
First, we denote the vectors u, and u , that correspond to the
subcodes N = {α}, and N = {α }, respectively. We know
they have codewords of the type
[θα (x)xu0 , · · · , θα (x)xum−1 ]






= [θα (x)xu0 +Z(u0 −u0 +d) , · · · , θα (x)xu0 +Z(um−1 −um−1 +d) ]
for all d ∈ Z/n, and the function Z(x), known as Zech’s
logarithm, obeys 1 + αx = αZ(x) . Now, we choose m values
for d, exactly di = −(ui − ui ) = −μi for all 0 ≤ i ≤ m − 1.
Thus, we obtain m vectors, which are placed in the matrix
shown (page bottom) in (4). Now we claim the following.
Proposition 6. Any 2 rows of the matrix in (4), and their
relevant cyclic shifts, are a basis for the subcode N = {α, α }.
Proof: Any cyclic shifts of any two arbitrary rows have
0 elements in different columns, thus they are linearly independent. Also similarly to (3), the first m cyclic shifts of each
row are linearly independent. Thus, the matrix rank is at least
2m, but the dimension of the N = {α, α } subcode is 2m.
A. Column Variant Permutations: F(23 )
The dual of the N = {α, α } subcode has non-zeros in the
form N = β ∪ C(β  ) code. for some β, β  ∈ F(23 ). Thus the
discussions in Section IV apply. However, here we present a
direct proof. To reduce notation, let us define λi (j) = ui +

θα (x)xu0 +Z(μ0 −μ1 )
..
.

θα (x)xu1 +Z(μ1 −μ0 )
0
..
.

···
···
..
.

θα (x)xum−1 +Z(μm−1 −μ0 )
θα (x)xum−1 +Z(μm−1 −μ1 )
..
.

θα (x)xu0 +Z(μ0 −μm−1 )

θα (x)xu1 +Z(μ1 −μm−1 )

···

0

0



+xd [θα (x)xu0 , · · · , θα (x)xum−1 ]
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⎤
⎥
⎥
⎥
⎦

(4)
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Z(μi − μj ). The matrix in (4) reduces to
⎤
⎡
0
θα (x)xλ1 (0) θα (x)xλ2 (0)
⎣ θα (x)xλ0 (1)
0
θα (x)xλ2 (1) ⎦
λ0 (2)
λ1 (2)
θα (x)x
θα (x)x
0

(5)

To proceed further, we need the following two lemmas.
Lemma 1. For a = b, we have the identity λa (b) − λb (a) =
ua − ub .
Proof: This can be shown using an identity of Zech’s
logarithm, which is given as Z(x − y) − Z(y − x) = x − y.
Lemma 2. The following identity is satisfied for any arbitrary
indices i, j and k, where i = j = k.
λi (k) + λj (i) + λk (j) = λi (j) + λj (k) + λk (i)
Proof: This is shown using Lemma 1 and the Zech’s
logarithm identity Z(x) − x = Z(−x).
λi (k) − λi (j) + λk (j) − λk (i) + λj (i)
= (λi (k) − λk (i)) + (λj (i) − λi (j)) + λk (j)
= ui − uk + uj − ui + uk + Z(μk − μj )

σ. Thus, we get an equivalent code, but with the same structure
as (5). Apply the permutation in Definition 3 to the equivalent
code (which invariants it), and permute the columns back
with σ −1 to obtain the original code. In this way, we apply
all permutations of the form σ(0, 1)σ −1 , which is exactly
the conjugacy class of (0, 1), that contains the permutations
{(0, 1), (1, 2), (0, 2)}. Also, note that these permutations generate all 3! = 6 column invariant permutations.
Example 5. Define the permutation map by σ(i) = j, and the
inverse map by σ −1 (j) = i.
1) Form the equivalent matrix of (5) using σ.
−1
−1
2) σ −1 (0)th column: c−λσ−1 (0) (σ (2))+λσ−1 (1) (σ (2))
−1
−1
3) σ −1 (1)th column: c−λσ−1 (1) (σ (2))+λσ−1 (0) (σ (2))
4) Swap the σ −1 (1)th and σ −1 (2)th columns.
5) Restore the original code using σ −1 .
B. Column Variant Permutations for RS over F(24 )
For RS codes over F(24 ), swapping two columns becomes
too restrictive. When m = 4, the first two rows of (4) are
0
θα (x)xλ0 (1)

= uj − (uj ) − (uk − uk ) + (uj ) + Z(μk − μj )

θα (x)xλ1 (0)
0

θα (x)xλ2 (0)
θα (x)xλ2 (1)

θα (x)xλ3 (0)
θα (x)xλ3 (1)

(6)

Define the following constant

= (uj ) + μj − μk + Z(μk − μj )
= uj + Z(μj − μk ) = λj (k)

δ

We now define our permutation as follows.
Definition 3. We define the permutation, which swaps the first
and second columns, by performing operations as follows:
1) Cyclic shift the first column by c−λ0 (2)+λ1 (2) , and the
second column by c−λ1 (2)+λ0 (2) .
2) Proceed to swap the first and second columns.
Since any two arbitrary rows span the whole N = {α, α }
subcode, it is sufficient to prove the next lemma.
Lemma 3. Any cyclic shift of the first row will be permuted
to some cyclic shift of the second row, and vice-versa.
Proof: Apply the permutation given in Definition 3 to
some cyclic shift of the first row. Referring to (5), we see that it
now becomes [θα (x)xλ1 (0)−λ1 (2)+λ0 (2)+r , 0, θα (x)xλ2 (0)+r ].
Now we need to check whether this new vector is some cyclic
shift of the second row. If this holds, then we have
λ1 (0) − λ1 (2) + λ0 (2) − λ0 (1) = λ2 (0) − λ2 (1),
but this is proven in Lemma 2, for the case i = 0, j = 1, and
k = 2. Proving this also holds for the second row is similar,
and thus omitted.
We have proved and constructed a single permutation that
permutes the first and second column. We now state our main
result in the following proposition.
Proposition 7. There exists permutations that swap any pair
of columns for the binary image of the RS code over F(23 ).
Proof: Choose any permutation σ over 3 indices, and
permute both the rows and columns of the matrix in (5) with

= λ2 (1) − λ2 (0) + λ3 (1) − λ3 (0).

(7)

Consider applying the following permutation, to cyclically
shifted versions (by r and r , respectively) of the two rows
the matrix in (6).
Definition 4. We define the permutation, which swaps the first
and second columns, by performing operations as follows:
1) Cyclic shift the first column by c−λ0 (1)+λ1 (0)+δ , and the
second column by c−λ1 (0)+λ0 (1) .
2) Proceed to swap the first and second columns.
We obtain the following (concatenated in matrix form)
θα (x)xλ0 (1)+r
0
θα (x)xλ2 (0)+r θα (x)xλ3 (0)+r


λ1 (0)+δ+r 
0
θα (x)x
θα (x)xλ2 (1)+r θα (x)xλ3 (1)+r
(8)
Next, consider swapping columns 3 and 4.
Definition 5. We define the permutation, which swaps the
columns 3 and 4, as follows:
1) Cyclic shift the third column by c−λ2 (0)+λ3 (1) , and the
fourth column by c−λ3 (0)+λ2 (1) .
2) Swap the third and fourth columns.
Proposition 8. The overall permutation obtained by performing the one given in Definition 4, followed by the one in
Definition 5, invariants the N = {α, α } subcode over F(24 ).
Proof: With these column shifts, it is clear that for any
cylic shift r, the first row of (8) permutes to some cyclic shift
of the second row of (8). As for the second row, we observe
that the third column permutes to
θα (x)xλ2 (1)−λ2 (0)+λ3 (1)+r
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= θα (x)xλ3 (0)+δ+r ,
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Field

Dim.

s†

N

Nd¶

1
2
2
2
2
3
3
3
1
2
2
3
3
1
2
2
3

1∼6
0, 6
1
2∼4
5
0
1 ∼ 4, 6
5
s.t. gcd(15, s) = 1
0
1, 13
0, 13
1 ∼ 12, 14
1 ∼ 30
0
1 ∼ 30
0 ∼ 30

αs
1, αs
α, α2
αs , αs+1
α5 , α 6
1, α, α2
αs , αs+1 , αs+2
1, α5 , α6
αs
1, α
αs , αs+1
1, α, α2
αs , αs+1 , αs+2
αs
1, α
αs , αs+1
αs , αs+1 , αs+2

1, C(α), α3
1, C(α3 ), α4
C(α), α3
C(α3 ), α4
-

F (23 )

F (24 )

F (25 )

Old CV
2× 3
2× 3
2× 3
2× 3
2× 3
2× 3
23 ×3
23 ×3
2 3 ×3× 5
2 3 ×3× 5
-

TABLE I
K NOWN AUTOMORPHISM G ROUP S IZES FOR VARIOUS RS
†s

is the starting power of α in the consecutive non-zeros of the code.
theory only applies to the dual code, Nd is the set of non-zeros.

¶ When

and the fourth column permutes to
θα (x)xλ3 (1)−λ3 (0)+λ2 (1)+r





= θα (x)xλ2 (0)+δ+r .

Proposition 9. For the N = {α, α } subcode over F(24 ),
there exists 4 permutations column variant permutations.
Proof: Similarly to the case for F(23 ), we pick σ to form
an equivalent code. The conjugacy class of σ(0, 1)(2, 3)σ −1
contains 3 permutations {(0, 1)(2, 3), (0, 2)(1, 3), (0, 3)(1, 2)}
and generates a group of order 4.
Example 6. Continuing from step 1) of Example 5




2) Compute δ = λσ−1 (2) σ−1 (1) −
λσ−1 (2) σ−1 (0) 

+λσ−1 (3) σ −1 (1) − λσ−1 (3) σ −1 (0) .
−1
−1
3) σ −1 (0)th column: c−λσ−1 (0) (σ (1))+λσ−1 (1) (σ (0))+δ
−1
−1
4) σ −1 (1)th column: c−λσ−1 (1) (σ (0))+λσ−1 (0) (σ (1))
5)
6)
7)
8)
9)

Swap the σ −1 (0)th and σ −1 (1)th columns.
−1
−1
σ −1 (2)th column: c−λσ−1 (2) (σ (0))+λσ−1 (3) (σ (1))
−1
−1
σ −1 (3)th column: c−λσ−1 (3) (σ (0))+λσ−1 (2) (σ (1))
Swap the σ −1 (2)th and σ −1 (3)th columns.
Restore original code using σ −1 .

§ CV

Old CI
3× 7
3× 7
3× 7
7
3× 7
3× 7
7
3× 7
22 × 3× 5
22 × 3× 5
3× 5
3× 5
3× 5
5×31
5×31
31
31
CODES OVER

Theory§
New CV
2×3
2×3
2×3‡
2×3‡
2×3‡
2×3‡
23 × 3
23 × 3
22
22
23 ×3 ×5
23 ×3 ×5
-

New CI
23 ×3×7
23 ×3×7
23 ×3×7
7
23 ×3×7
23 ×3×7
7
23 ×3×7
26 ×32 ×5×7
26 ×32 ×5×7
3 ×5
3 ×5
3 ×5
210 ×32 ×5×7×31
210 ×32 ×5×7×31
31
31

GAP [6]
Computations
210 ×38 ×7
2 4 ×32 × 7
2 4 ×32 × 7
7 ∼ 2×7
2 4 ×32 × 7
2 4 ×32 × 7
7 ∼ 2×7
2 4 ×32 × 7
251 ×317 ×5×7
29 × 33 × 5×7
23 × 3 ×5
23 × 3 ×5
3×5
213 ×33 ×52 ×7×31
31 ∼ 22 ×31
31 ∼ 22 ×31

F (23 ), F (24 ) AND F (25 ).

and CI stand for column variant, and invariant, respectively.
direct proof derived.

‡ New

and invariant structure. Finally, we observe a drastic decrease
in automorphism group sizes as the dimension increases,
which incidently correlates to the increase in difficulty to
obtain theoretical results.
VII. C ONCLUSION
In this paper, we obtained a direct proof of a previous result
by Lacan et. al, which led to theoretical connections to the
automorphism groups of RS codes, with elementary group
theory. Further investigation led to new theoretical results on
the existence of permutations for previously studied codes, as
well as some new codes.
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