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Abstract: In this paper, we give the research about rational properties of two matrices with the same
dimension. We will see that the properties here are analogous to the case in real numbers. This study is

about their properties and some examples are given.
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1. INTRODUCTION

Let us start with the definition as follows.

Let A4 and BeM(]R) with B #0. Then the matrix

|B

A+ B or % . The set of rational matrices are shown by
QM) = {§|A,B € M(R),|B| # 0}.

The term rational in the set

QM) = {% |A,B € M(R),|B| # 0} ! refers to the fact that a

rational matrix represents a ratio of two matrices. The set of
rational matrices is include by M'(R). A rational matrix is a

where A, B are matrices. If B = 0 then this
division is not defined. % =0€ QM) and % =1€QM).

4.
{ Bl } is called the division of A by B and denoted by

matrix like 2 ,
B
We will give the Lemma without proof[1].

2. THE RATIONAL MATRICES
A,B,C € M(R),|C| # 0. Then
i (4] =5 l5]4).

i [4y] =4[]

Lemma 1. Let

We can easily get

Lemma 2. Let é,EEQ(]V[), Then 4 + &£ =4%¢
B’B B ' B B

! Square matrix of reel numbers is denoted with M (R)

Proof. Let g ge Q)
A, c_ 1 4
B+B 1B ]+|B|[B ]

= ﬁ([m] +[54])
= I;fl([’*i- +54])

— [(A+ ] — A+C
J

B

C

Theorem 1. Let %’E € Q(M) . Then

(0)+(©) - - [82].

Proof. Let g% €QM).
A\ . (c\ _ Ipl 4] ol | (&)
(£) = (9) = i = |,

Corollary 1. Let %,% € Q(M) . Then
)+ ) = eollgs]

Theorem 2. Let g% € Q(M),|C] # 0. Then
)G =6

Proof. Let g% e QM),|C| # 0.
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Lemma 3. Let%e@(M),CeM(R).Then
(4)-4c
B) B
2
i (éjA:A_.
B B
iii. 1f |C|#0, also éz[g}[é}.
B Bl C

Proof. If A=[aij],B=[bij] and C=[c
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ii. If C=A from i)

Y ki 1. 1. A4
(_)A{_}A:_[;il]h_[ s
B 311 18l || B

iii. If |C| #0 from Lemma 1.
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Let us the following lemma without proof.

A C
Lemmad4. Let —,— e Q(M ). Then
7 < QM)

BoRa

For %GQ(M) and n € Z" . Is then

Example 2. Let and

175 colurin

Fig. 1. Matrix 4



then

200 column
Fig. 2. Matrix B. L (%)_1 = % = é'
Then _1\7m
LB @@ -
B |1 2| |1 [ 1 0]
ne 13 2 AZ 5 3 Proof. i. For the proof see paper [Keles, H. (2010)]
(E) Tl 1 _[ ’ ii. It is see clearly.

Theorem 5. Let 2 % € Q(R) . Then

Ipl | (i)

(%) - (%) - EIE (Dl])l]] '

1.3
27
column 1§
Proof. If %%
(*_‘);(E)=H[§"i] ol | (Bip),
2) 75 IBI[Si;] — 18I Si;] (Dl])] .
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