






















Note that Ai and Di must be all invertible matrices
for i = 1, 2. Let B1 be the identity matrix. Then a
necessary condition for B2 which satisfies the above four
matrix equations is D−1

2 D1 + A2A
−1

1 = 0. Under this
condition, we have

B1 = I, B2 = D−1

2 + A2A
−1

1 ,

C1 = A−1

1 − A−1

1 D1, C2 = −A−1

1 D2.

Let A1 = I. If we choose D2 = −I, then we have
D1 = A2. Consequently, we have

B1 = I, B2 = −I + A2,

C1 = I − A2, C2 = I.

The remaining part we need to show is that every N
2

rows of A =
(

I
A2

)
are linearly independent over ℜ

and every N
2

columns of D = (A2 −I) are linearly
independent over ℜ.

Before our construction of A and D we first quote
three needed theorems from the original materials with-
out given any proof.

Theorem B.1. [19] An (n, k) code over GF (p) with
a generator matrix G is MDS iff every k columns of
G are linearly independent. Furthermore, an (n, k)
code with generator matrix G = (I E), where E is a
k × (n − k) matrix, is MDS iff every square submatrix
(formed from any i rows and any i columns, for any
i = 1, 2, . . . ,min{k, n − k}) of E is nonsingular.

Theorem B.2. [20] Vectors which are linearly inde-
pendent over GF (p) are also linearly independent over
ℜ.

The constructions of A and D are as follows:

Step 1: Find a prime number p which is larger than N .
In practice, one may want to find a prime which is
as close to N as possible.

Step 2: Construct the generator matrix G of the
(p − 1, N

2
) Reed-Solomon code over GF (p). The

method of this construction can be found in [19].

Step 3: Make the first N
2

columns of G form the N
2
× N

2

identity matrix by row operations. Assume that
G = (I E).

Step 4: Delete the last p−1−N columns in G such that
the resultant matrix G′ = (I E′) becomes an N

2
×N

matrix. It is clear that this deletion will not effect
the desired linearly independent property that the
resultant matrix G′ inherits from G before deletion.

Step 5: Take A = G′T =
(

I
E′T

)
and D = (E′ −I).

Treat each entry in A to be a real number.

First we prove that every N
2

rows (columns) in A (D) are
linearly independent over GF (p) and, by Theorem B.2,
they are also linearly independent over ℜ. According
to Theorem B.1, every N

2
columns in G of Step 2 are

linearly independent over GF (p). In Step 3, the row
operations taken transfers the original MDS code into
a systematic MDS code where the first N

2
symbols of

each codeword represent the information symbols. By
Theorem B.1 again, after Step 3, every N

2
columns of

G = (I E) are linearly independent. By Theorem B.1,
every square submatrix of E is nonsingular. Conse-
quently, every square submatrix of E′ is nonsingular
after the deletion of last p− 1−N columns. Therefore,
by Theorem B.1 again, both (E′ I) and (I E′T ) are
generator matrices for two MDS codes. Therefore, the
desired properties of linearly independent are followed
immediately for A and D since the minus sign in D does
not affect the linearity of D.




