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Abstract: In this paper, we give the research about ratipnaperties of two matrices with the same
dimension. We will see that the properties hereamaogous to the case in real numbers. This sady
about their properties and some examples are given.
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{ﬂ} is called the division oA by B and denoted by _ [(A+ ] _ ﬂ
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1. INTRODUCTION Proof. Let '3

A
Let us start with the definition as follows. B +

Let Aand BOM (R) with B#0. Then the matrix

Bl

A+ B or E The set of rational matrices are showen by  Theorem 1. Let £ % € Q(M) . Then
Q) = {£|4,B € M(R), |B] # 0} .
The term rational in the set (ﬂ) N (g) _ _Ip| (Bl])l
_ (A 1 B) " \p 1BI| 5ij ( 1)1 )
QW) = {E |A,B e M(R), |B| # 0} refers to the fact that a Dlj
rational matrix represents a ratio of two matricEise set of

rational matrices is include byr(R). A rational matrix is a A c
matrix like % , whereA, B are matrices. IfB = 0 then this Proof. Let 7,7 € QM) 'A

L 0 a_ A\ . (c\_Iollsyl _ ol | (B).
division is not deﬁned.A =0€e QM) and o= I € Q(M). (B) : (D) =B, i8S [(Dl]) i -

We will give the Lemma without proof[1].

Corollary 1. Let g,% € Q(M) . Then

B

2. THE RATIONAL MATRICES (A) - (c) Ip|
D

2110 ][44

Lemmal. Let A4,B,C € M(R),|C|=+#0.Then
i A: 1 = L 1¢i 1145,
L[5yl = g lsulley] - Theorem 2. Let %%e Q(M),|C| # 0. Then

i [55] = Al4y] . (ﬁ) - (%) = (g) (%) '

We can easily get Ac
Proof. Let -5 € Q(M),|C| # 0.
A+C

Lemma?2. Let g %e Q(M). Then +— == %: [g]‘l [ﬂ] _ [2] [ﬂ] '

B
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! Sequare matrix of reel numbers is denoted WitfiR) or Example 1. LetA4 = [1 1],3 = [1
M.
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Lemma3. Let Z€Q(M),C € M(R). Then
Qe
i. (3)a=%.

iil. If|C]#0,alsoZ = [g] . [g‘]

b|n|tu|:=.

Proof. If A= [a;],B = [b;;] andC = [c;;] then
AC
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(;im}(s-lﬁiiyék(m

ZaskaI(B) Z a, kl
k=1

Yac.(B) ~ Yac,(s)|t™
L k=1 k=1

(2 n

i. If C=Afrom i)

()i eigtonpslidS

ii. If]|C|=+0from Lemma 1.

B |B| pij] = |B| ic| lsullty] = [%][g] :

Theorem 3. Let g,%,g € Q(M). Then

H A C C A
. Z4+Z=242,
B D D B

i S+ (G+p)=(G+D)+5
ii. 2+0=%042=4

V. (g) (%) is rational matrix.

Let us the following lemma without proof.

Lemmad4. Let gEEQ(M) Then

B2

For g € Q(M) andn € Z*. Is then

(B) 8| FAkdk

Example 2. Let A = [i ﬂB = [1 (1)] andn = 2.

column

Fig. 1. Matrix A
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Fig. 2. Matrix B.
Then
2 0 1
A_1h 1| |1
B 1 2| |1
1 1 1
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Fig. 4. Matnx;.

then
A A
(_j ¢ _2 .
B B
Note. In general, for rational matrices we will get,
( A)n An
B B'

Theorem 4. If g,% € Q(M) andn,m € Z*, then

Proof. i. For the proof see paper [Kgjéd. (2011]).
ii. Itis see clearly.

Theorem 5. Let 5,5
B D

4.
0+ Q)= ]

€ Q(R) . Then

Proof. If %% € Q(R) .
A\ . (c\_IpiBil _ ol | (Bip).
(B) ) (D) - |B| [gij] - |B||gij| ([C;ij)l] )
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