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ABSTRACT

This study is about the solution of the equation XA=B, similar to the matrix division revealed
by obtaining the solution of the matrix equation AX=B in 2010. This study is about the solution
of the equation XA=B, similar to the matrix division revealed by obtaining the solution of the
matrix equation AX=B in 2010. The solution of the AX=B equation is based on the
displacement of the columns. Taking this into account, the definition of division in matrices is
made. The definition of division is not contradict with matrix multiplication. This provided
many benefits. For example, the solution of N —times systems of type M*N is easily obtained.
Taking this gain into account, the solution of M>N N—times system of equations in the form
of XA=B is investigated in study. As it turns out, this solution is based on the displacement of
rows. The theoretical expression of this approach is given. The features between the previously
given partition and the partition were examined. Necessary comparisons were made. The rapid
results are obtained in the local and even holistic comparison of the matrices obtained from the
systems. Therefore, The row co-divisior is expected to make a significant contribution to the
comparison of technological solutions. On the contrary, this approach allows observing mass
solutions, variation between local solutions. Also, the link between the transpose, the
determinant, division, and row change of a matrix is obtained in the study. This sduty is

introduced definitions, features, and lemmas to the new literature.

Anahtar Kelimeler : row co-divisor, column co-divisor, solution equations, division.

1. INTRODUCTION

Let us start with the introduction and selection of the elements for the statements in this section.
LetF be a field and Mn(F):{[aij}n‘aij e F,neD*}. Also, the transpose of AeM, (F)is
denoted by A'. And

The definition that will form the basis for the solution of the XA =B linear equation is given
below.
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Definition 1.1. Let A and B be two regular square matrices of order n. The determinant of
the new matrix obtained by writing the i row of the matrix A on the j™ row of the matrix B
is called the co-divisor by row of the matrix A by the row on the matrix B. It is denoted by

AB . Their number is n?. The matrix co-divisor by row is {(AB) }
ij Ui

column-by-column co-divisors are denoted by Qij and column-by-column co-divisors matrix
as [( A )u} (Keles, 2010,2015, 2018, 2022).

The following lemmas and theorems that have been proved before are given.
Lemma 1.2. Let F be afield, Mn(F):{[aﬁ]n‘aﬁ eF,nel +} and A BeM, (F). Then,

1 B" )
W{( AuB)i,- } - (F] (Keles, 2022).

Theorem 1.3. Let F be a field, Mn(F):{[aij]n a, eF,neD*} and A BeM,(F). Then,

A_B
B A’
Theorem 1.4. Let F be a field, Mn(F)={[aiJn‘ai,— eF,neD+} and A BeM,(F). Then,

solution of the linear matrix equation XA=B;

BT
Lemma 1.5. Let F be a field, Mn(F):{[aij]n‘aij e F,neD*} and A B,CeM,(F), where
|C|#0 . Then,

: [< gij)ij}zé[(gij)ii}[(é\ij)u]
i [(25), =l (a0), |

The theorem, whose proof was given in previous studies, is given below.
Theorem 1.6. Let M (F):{[aij]n‘aij eF,nel *} beand C; (A)=(-1)" M; (A) be,

n

where M, (A) is the minor of a;. If Ae M, (F) with |4] # 0, let I or I,, be the unit matrix.
Then
i, Al =C; (A).

A-

|

ii. i;=a; where i, j=1---,n.

. Al if i=]j

2. ROW CO-DIVISORS IN REGULAR MATRICES
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The fact of matrices provide the Pololoid structure is considered in this section.

In this section, the similarities, equality or differences between {( Qij) } and [(A_B) },which
ij v /i

form the basis of the solution of equations, XA =B and AX = B formed by the square matrices
of A and B are examined.

Example 2.1. The row and column co-divisors of second-order square matrices A= {a“ aﬂ}

a21 a22

and B = {b“ blz} are given below.

21 22
TP
Al‘F’ - b21 b22 - a11b22 - a12b21
T
Asz - a, a, - b11a12 - a11b12
_ A Ay _
Az‘lB - b21 b22 - a21b22 - bzlazz
by byl
Az\zB - a, a, - b115122 - a21bl2
A |3 b
BL= a; bzz =ay,b, —a,b;,
b, &
Bl = bl al =bya,, —byay,
21 21
a, b].2
2, = =a,b, —a,h
1 a,, b22 2M22 2212
A by
B2 b ' a *|=byay, —a,b,
21 22

{( AB) } _ {anbzz - a12b21 blla12 - a11b12}
ij a21b22 - b21a22 bllazz - a21b12

|:( Ai ) ) } _ {aubzz —a,b, bua, - b21a11:|
B'J ij a12b22 - a22b12 b11a22 _a12b21

Lemma 2.2. Let A Be M, (F)be regular matrices. Then

() el
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Proof. Let the regular matrices A,B €M, (F) be given
K A i j } _ {anbzz —aph,  ayb, - azzbzl}
B ] ij a b, —ayb, a,b, -a,b,

|:( AB) }T __ |:a11b22 _a12b21 a21b22 _a22b21]
ij a12b11 - a11b12 azzbn - a21b12

Lemma 2.3. Let F be a field, Mn(F)={|:aij:|n‘aij eF,neD*} and A B,CeM,(F), where
|C|#0 . Then,

; {(AUB)JT:ﬁ[(BTcij)ii}[(A;i")ij]
i [(AﬁB)J:AT[(BJij)ﬁ]

Proof. Let the regular matrices A,B,C e M, (F) be given, where |C| #0 . Its proof is
obtained by Lemma 1.5 given in the Introduction and Lemma 2.2 in this second.
Theorem 2.4. Let M, (F) :{[aij]n‘aij eF,nel +} beand C,(A)=(-1)""M, (A) be,
where M, (A) is the minor of a;. If AeM, (F) with |A|=0, let I or I be the unit
matrix. Then
i _
1. ali= InjiA.
2. Al :aji,where i=1---,nand j=1,---,n.
ji
A=
0,i#]

3 AA{

ij

Proof. For a matrix A that satisfies the hypothesis of the theorem
1 ri;=C;(A")=1,A.

AT
ji

nl

A:
2. fij=a;=Al,.
ji

A i=]

3. Ai-=AA={ .
0,i#]

AL
Theorem 2.5. If XA=B, AX =B, then
BT A
_T = B — | .
A B

Proof. If XA=B,AX =B then,
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3. RESULTS AND DISCUSSIONS

Comparison of the results obtained by multiplying two matrices is aimed and concluded. Issues
related to the unknowns obtained by right multiplication are still among the subjects that need
to be studied.
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