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In this article, we study some new properties of the block matrices. Introduce the
methods for finding the block matrices of any matrix. We prove some of these methods
by using the matrix analysis methods. Some results of this paper are proved by using
the permutations of matrices of the block matrices. In the last of this study, some
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block matrices, permutation matrices, MATLAB examples are introduced to explain the results of this work and we give some MATLAB
code ' ’ code in the appendix to explain the results of this article.

1. INTRODUCTION This section contains some results of finding block matrices.

In mathematics, a block matrix or a partitioned matrix is a
matrix that is interpreted as having been broken into sections
called blocks or submatrices [1]. Intuitively, a matrix
interpreted as a block matrix can be visualized as the original
matrix with a collection of horizontal and vertical lines, which
break it up, or partition it, into a collection of smaller matrices
[2]. Any matrix may be interpreted as a block matrix in one or
more ways, with each interpretation defined by how its rows
and columns are partitioned.

Block matrices are widely used in physics and applied
mathematics, and they are used naturally to describe systems
with several discrete variables (such as quantum spin, quark
colour, and flavour, for example) [2-7]. Block matrices are
also used in several computational techniques that are
common among fluid dynamics researchers [8-10]. For both
analytical and numerical applications, it is virtually
universally necessary to determine the determinants of these
matrices [1, 11-13].

In this section we define the permutation matrices for block
matrices in general method and we introduced the definition
of permutation block matrices. some new idea are given to
calculate the block matrices for any given matrix.

a11 A1(k) A1(k+1) Q1(2k)
A1 Aww A (k-+1) Ay (2k)
Ak+1) 0 AaDk) A1) (k+1) A (k+1)(2k)
A=
(270775} A 1615105} A(2k)(k+1) A(2k)(2k)
A(pk+1)1 Apk+1)(k)  Apk+1)(k+1) A(pk+1)(2k)

la(rk=n)1 Ark=n)(k) A(rk=n)(k+1) A (rk=n)(2k)

These results suggest the new properties of block matrices
form the given matrices.

We have two tapes of matrices according the number of
rows (m) and columns (n).

Square matrices when (m=n) and non-square matrices when

(m#n).

SQUARE MATRICES
It is a matrix in which the number of rows equals the number
of columns when (m=n).

Q11 Q12 0 Qip

21 Qzp .. Qo
A=] : . :

an1  Qn2 nn nxn

Write the block matrices from any matrix by using way:
1.1 Method equal division

Divided the main matrix in to square sub-matrices and of
the same size like in the follows:

A1(pk+1) Q1 (rk=n)
Ao (p+1) () (rk=n)
A(1+1)(pk+1) A (k+1)(rk=n)
A11 A1z Alb
— Az Ay v App
A2k) (pk+1) A (2k) (rk=n) : | o
Abl Abz Abb
A(pk+1)(pk+1) A(pk+1)(rk=n)

a(rk:n)(l’k+1) a(rk:n)(rk:n)J
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In this case the obtained matrix will be square sup-matrices.

a1 Qa1 (k)
A= [ : ]
A(r)1 Ay d i
A1 (k+1) Q1(2k)
Aqp= : l
Ay (k+1) Ay 2k)d
Apl+1)(pk+1)

a(pk+1)(rk:n)]

Abb:[

QA(rk=n)(pk+1) Ark=n)rk=m)1; .

To find the identity block matrices we have two methods:

Theorem (1-1-1)

The first method to finding the block matrices by using the
main diagonal of the block matrix which (A1, A, ..., Aw)
write the identity matrix for these sup-matrices and the rest of
the sup-matrices in the same row are zero matrices as follows:
Ay Ap
Al =] : :

Apy App
Aq1li1 + A15050 + -+ 4105

Apilis + Apa 031 + -+ App 0y

= Ayl = [ay] Wi = [ai],, = Ay
~ Ay;0; = [aij]kxk[o]kxk = [0]kxk = 0y

AII Alb
Al =1 ¢ =4
Apy App
111 012 Olb
I = [ : : X : l
0p1 Opb-1y Ipp

The last block matrices called Identity block matrix (I.B.).

Theorem (1-1-2)
The second method we use the secondary diagonal for the
block sup-matrices which (A, Axp-1), ..., Api) write the
identity matrix for these sup-matrices and the rest of the sub-
matrices in the same row are zero matrices as follows:
Ay Ayp
Al =] : :

|

Abl Abb bxb
A11Ib1 + A120(b—1)1 +t A1b011

Apilpr + Ap20p—1y1 + -+ + App 011

~ Ayl = [aij]kxk[l]m = [aij]kxk = Ay
~ 405 = [aij]kxk[o]kxk = [O]xk = 0y;
AII Alb
Al =] P =4
Apy App
Iy Op Opp
I=1: : :
044 O1p-1y  T1p

The last block matrix called Identity block matrix (I.B.).

[11 012

bxb [Obl

Iy 0p

011

A1 Aqp
A=|: :
Aps App
It will be like this
Ly Op 04p
=] : : : :
0p12 Opw-1y Ibp

Proof
Since all sup-matrix of (k % k) matrices then the identity

matrix which in each row and column contains only one
element with a value of 1 and the rest of the elements in that
row or column are zeros will be in form:

1

0

0

1lK><K

Olb]

Opo-1)  Iopd,,,

A1101p + -+ A1) Opp—1) + A1plpp
Ap101p + -+ Apr-1)0p-1) + Applpp

A11 Alb

A=

Ay~ App
It will be like this

[0.11 =

I Oy
Proof

In this method get the identity block matrix by using the
permutation method of matrices to finding the identity block

matrices:
Obbl
Ly

01(b—1) Ilbl

Obb

Iy Opy
I=1": : .
014 01p-1)
Obbl
O1p-1y  Tinld,,
A110pp + -+ A1p—1y02p + A1plip

Ap1Opp + -+ + App—1)02p + Applip

1.2 Method of non-equal division

If the matrix is square and the division sup-matrices is not
equal, that is mean, all the sup-matrices with different rows
and columns from the other,

a1 Agp Ain

az1 Ay Azn
A= : :

an1 Q2 Ann nxn
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To find the matrix of blocks for the basic matrix, we use the
following methods:

Theorem (1-2-1)

ag A1(k,) A1k +1) A1(k,)

A(ky)1 Q(key) (k1) Aky)(ky+1) Akey)(kz)

A(ky+1) Ak +1) (k) A(ky+1)(k+1) Aky+1)(kp)
A =

A(ky)1 A (k) (k1) Aky) (k+1) Aky) (k)
Ak, +1)1 Al +1)(ky) Ak, +1)(e+1) A1, +1) (ky)
| ack,=m1 A=m)(ky)  Alley=m)(k+D) Ak, =n) (k)

where, b=k,.

In this case, the matrices representing the diagonal will be
about square sup-matrices:

apq A1(k,)
A(k1)1 Aky) (k1) kyxkq
Ay +1)(iep+1) Ajey+1)(kyp=n)
App = : : V(A=)
A (e, =n)(kp+1) A(kep=n) (ky=n) ky cky

and the rest of the sup-matrices will be non-square:

A12:[

Proof

To find the identity block matrices we have methods.

Since the matrices which are the main diagonal of the block
matrix and which (4,4, A2, ..., Aps) are squares, write each row

A1q Agp [

A1(ky+1) A1(kz)

l ,"',V(iij)

Qkey) (key +1) Qo)) e,

ILi;  0p
Al : :

Ap1 App bxb 0p1 0pp-1)

- Al = [aij]kixki[l]kiin = [aij]kixki
= A, (i,)) = 1,2, p,r

~ Agjliy = [aij]kixkj[l]ijki - [aij]kixki
= Ay, (i,)) = 1,2, p,7

~ A0 = [a”]kixkj[o]kkaf = [O]kith
=0, (i,j,£) = 1,2,,p,7

A1 Alb

Al =A

Abl Abb

A11111 + A12021 +t Albobl

Ap1liq + Apy0z0 + -+ App0py

Divided the main matrix in to sup-matrices so that the sup-
matrices that make up the main diagonal are square matrices
like in the follows:

A1(k,+1) A1 (k,=n)
A k) (ke +1) (k) (k,=n)
Aky+1)(kp+1) A(ky+1) (ky=n)
All AlZ Alb
— A1z Az Azp
k) +1) A iey) (kep=n) A‘ A‘ A‘
b1l b2 bb
Ak, +1)(ky+1) QA (k,+1)(kp=n)

Ak, =n)(kp+1) a(kr=n)(kr=n)J

and column contains only one sup array with the value I and
the rest of the sup-matrices in that row or column are zeros
sup-matrices the identity matrix of these sup-matrices as

follows:

Ay A1p

Al ¢ :

Apy App

It will be like this

111 012 Olb
I=1: : X :
0p1 Opp-1y  Ipp

Since all sub-matrix of (k;*xk;) matrices then the identity
matrix which in each row and column contains only one
element with a value of 1 and the rest of the elements in that
row or column are zeros will be in form:

1

:

0

Iij =

0
o =12, ,p,1
1 KiXK;

Olbl
Ipp
bxb

A1101p + -+ A1) Op -1y + A1plpp

Ap101p + -+ Ap-1)0pw-1) T Applop

111 O12 Olb

I =

Op1 Opp—1y Inp

The last block matrices called Identity block matrix (I.B.).

Theorem (1-2-2)

Divided the secondary matrix in to sup-matrices so that the
sup-matrices that make up the secondary diagonal are square
matrices like in the follows:
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agy A1(k,) Ay (ky+1) QA1 (ky)
A(k,)1 A(ke,) (key) A(k,) (kg +1) Ak,) (kz)
A(kez+1) Az +1) (k) Akz+1) (k+1) Ake3 +1) (k)
A =
Aiy)1 Akz) (k) A(ky) (k+1) Akz) (kz)
Ak +1)1 Ay +1) (k) Uk +1) (k+1) Ak +1) (k)
la(k1=m>1 Aky=n)(ky) A(ky=n)(k+1) A(ky=n)(kz)

In this case, the sup matrices representing the secondary
diameter of the block matrix will be square matrices of degree
(kixk;).

A1 (ky+1) A1 (k,=n)
A = : :
Q) (kp+1) RCOICED) M
Ay +1)1 Ay +1)(ky)
Ap = : :
A(ky=m)1 Ay =m)(ky)

k1xkq
and the rest of the sup-matrices will be non-square:

A1(kq+1) QA1(kyz) ]

Ay = [ . .
Akey) (k1 +1) Aky)(k2)

kyxk;

Proof

To find the identity block matrices we have methods.

Since the matrices which are the secondary diagonal of the
block matrix and which (45, A2@p-1), ..., Apr) are squares, write

[Ibl
Aps Apply 1011
A11Ib1 + A120(b—1)1 + -t A1b011

All Aln

Al =

Apilpr + Ap20p—1y1 + -+ App 011

= Ayl = lag], o W = [ag],
= Ay, (i,)H)=12,-,pr

~ Ayl = [aij]kixkj[l]ijkj = [aij]kixkj
= Ay, (i,)H)=12,-,pr

~ Aj0;; = [aij]kixkj[o]ijkt = [0]k;xk,
=04, (,7,) =12, ,p,7

11 " Alb

Al = =A

Abl Abb
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A1 (k,+1) Q1 (k,=n)
CSICARY A (k) Jer=m)
A A A
a A(kez+1) (k= 11 412 1b
(k3+1)(kp+1) (k3+1)( n) _ A12 AZZ Azb
Ap1 Apz App
k) (ky+1) A(ky) (fey=m)
Ak, +1) (ke +1) A(ky+1) (k,=n)

QA (ky=n)(kp+1) Akey=n)ly=m) |
each row and column contains only one sup array with the
value 7 and the rest of the sup-matrices in that row or column
are zeros sub-matrices the identity matrix of these sup-
matrices as follows:
Ay Agp
A= : :

Apy App
It will be like this:

[011
Iy1 Opz
In this method get the identity block matrix by using the

permutation method of matrices to finding the identity block
matrices:

01p-1) Ilbl

Opp

Lyy  Opp Opp
I=1: : X :
0y O1p-1y  T1p
0p2 Obbl
O1p-1) Twnld,,
A110pp + -+ Ay p-1)02p + A1p]hp
Ap1Opp + -+ App—1)02p + Applip
Ibl ObZ Onn
I=1": : . :
011 Ol(n—l) Iln

The last block matrix called Identity block matrix (I.B.).

Remark (1-2-1)

Avoid some divisions in which all sup matrices are not
square for which the Identity block matrix (I.B.) cannot be
found. As in the following example:



a1 Q12 Q13 Gy

We also note that there are no square matrices, so we cannot
be found Identity block matrix (I.B.).

NON-SQUARE MATRICES
A matrix whose number of rows is not equal to the number
of columns (m#n).

a;; dpp Ain
az1 Ay Qzn
A= .
Am1 Am2 Amn mxn

To find the matrix of blocks for the base matrix, we use the
following method:

31 Qzp 0Gz3 03y Ay Ay,
Qg1 Qa2 Qy3  Qagl,.,
where,
Ayp =11 Q12],A4, = [A13 Q4]
az1 Az Qaz3 Qg4
Ayy =431 A32(,A,, =033 QA3q
Ay Qg2 As3  Qgq
a Ay (ky) Ay (ky+1) QA1(ky)
Aky)1 Aky) (k) k1) (k1 +1) A (k1) (kz)
Ay +1) Al +1) (k) Ay +1) (k+1) Aley+1) (k)
A=
Aky)1 Aky) (k) A(ky) (k+1) A (k) (kz)
Ak, +1)1 Ak, +1)(ky)  A(ky+1)(k+1) Ak, +1)(ky)
[a(kr=m)1 A, =m)(ky)  A(k,=m)(k+1) Ak, =m) (k)

A1 (ky+1) A1 (k,=n)
Agey)(kp+1) A(ky) (kp=1)

A kg +1) (kp+1) A (ky+1)(ky=n)
All A12 Alb
— A12 AZZ AZb
Qiey) (e +1) A(key) (ke =m) A; A; A;b

1 2
Ak, +1)(ky+1) Ak, +1)(k,=n)

Ak, =m)(k,+1)

a(kr=m)(kr=n)J

In this case, the mass matrix identity cannot be found
because there are non-square partial matrices of the major or
minor diagonals for which the Identity matrix is unknown.
And as in the following:

In this case, the matrices representing the diagonal will be
about square sup-matrices:

aiq A1(k,)
A11 = [ : : l
Akt A1) (k1) kyxkq
Akp+1) (k=1

Akp+1)(kp+1)
App = : V(I =J)
Aty =m)(kp+1) A (k=m)(ky=n)

We note that the matrix 4., is a non-square matrix because
the number of its rows is not equal to the number of its
columns, so the identity matrix for it is not known. Therefore,
the identity block matrices cannot be found.

2. PERMUTATION BLOCK MATRICES

Definition (2-1)

The permutation block matrices is a regular matrix, which
in each row and column contains only one block matrix with
the value I and the rest of the sup matrices in that row or
column are zero matrices The number of permutations is equal
to the factorial of the length of the block matrix (n/).
Permutational matrix P permutation of matrix A permutational
matrices Applications in linear algebra, combinations and

cryptography.
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It is divided into two parts.
2.1 Row permutation block matrices

In this method use the permutation of rows number of
permutation equal half to the factorial of the length of the

block matrix (n;I) in the block matrices.

A11 A12 Aln

s
Apr  Anz - Apn

111 12 o Oln

| = 020 I 023 02y
On1 " On(n—l) Ly
111 012 in

Al = 0:21 I, 0..23

Onl On(n—l) Inn

A11 A12 Aln
pa=|te Ao A
Anl Anz Ann
021 122 023 Ozn
R
Onl ° On(n—l) Inn

A12 Azz o Azn

PA = A1q A:12 Ain
Anl Anz Ann



111 012 Oln
021 122 023 0271
Py = 01 Or(k-1) Lk Ok ie+1) Ok
Ok+1)1 Ok+1k T+ Ok+1)n
l Onl On(n—l) Inn J
P.A
Ay A, Ain
A, Ay, Ay
= Ag+r Aw+12 Atk Ak+DK+D) Ak+1n
Agor Az Ay A+ Agon
l Anl Anz Ann J
Onl On(n—l) Inn
P = 0g1 I, 0_23
7z : g
111 012 Oln
Anl Anz Ann
pua=|Mz Az A
2 : : S
All AlZ Aln

2.2 Column permutations block matrices

In this method we use the column permutation of column
block matrices the number permutation equal half to the

IET1 012
02 Iy, 023
P, = 0¢0y1 Ok)2 0¢y(k-1)
Oe+nz Ogr+1)2 Ok+1)(k-1)
| 0
An Agp Al(k+1) Al(k) Aln
AP, = A‘12 Az A2({c+1) AZ‘(k) A?n
Anl Anz Ann
01, 012 I
P = O?n 12:2 0"23 0:21
7 .
Inn On(n—l) Onl
A Ag Aq
pua = | Az A
> : : - :
Apn  Apz - Am

3. EXAMPLES FOR EXPLAIN THE MAIN RESULT

Example (3-1): Find Identity block matrix (I.B.) of the
following:

S

[

v
N W oo
> O

[EN
)}

factorial of the length of the block matrix (n;!) of block

matrices.

A11 A12 Aln
A= A:12 A:22 A:Zn
Anl Anz Ann
Li;  0g 01y
I = 021 122 023 0211
Onl On(n—l) Inn
111 012 Oln
Al = 021 122 O23 OZn
Onl On(n—l) Inn
All A12 : in
AP]_ A12 A.22 A.Zn
Anl An2 Ann
012 111 Oln
P1 — 12:2 0:21 0.‘23 “'92n
Onl On(n—l) Inn
A12 A11 Aln
Anz Anl Ann
Oln
0,y
Owa+n  laow 0Gyn
I+ O+ Ok+1)n
0n(n—l) Inn J

Solution

By using Theorem (1-1-1) we find the main diagonal of
block matrix

2 4 6 8 [2 4 [6 8]
a-]2t 5 8 9f_[la1 s 8 9
9 10 3 4 [9 10] [3 4]
12 5 2 16 12 51 12 16
— All AlZ]
A21 AZZ
where,
A11=[221 g],A12=[g g
A21=[192 1501"422:[3 146]
I= 111 012]
021 122

Al = [All AlZ] [111 012:|
A21 A22 021 122

_ [A11his + A12021 A441045 + A1zlzz]
Azl + 42505 Az1045+A45,05;
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- [21 5” 2]+[g g”g 8 [21 5”0 8]+[§ 2][3 2] _ 221 g [g g] A A12]=A
AN T A0 8 A [

ol = 51211 (1)22] is identity block matrix (I.B.). A 221 g g g [2 1 5] [6 8]
19 10 3 4 [ 10] [ ]
Example (3-2): Find Identity block matrix (I.B.) of the 12 5 2 16 12 5 2 16
following: _ [Au A1z]
Az1 Az
2 4 6 8
4= 21 5 8 9 where,
9 10 3 4 -
25 2 SEg PR
Solution Ay = [ 10],,422 = ]
By using Theorem (1-1-2) we find the secondary diagonal 0 125 2 116 0
of block matrix: [ 1 12] and in order I = [ 21 22]
Iy 0y 0117 Iz
Al = Ayq A12] [121 022] _ [A11lar + A12011 A110p + A12112]
> M 0 6 8 64210 Ap1104; Iz 0 A211621 +A22011 A21022+A22112 6 o
[21 5[0 1]+[8 9[0 0 [21 5” ]+[ ‘ l[21 5 8 9l [ _ [An A12]=A
9 10111 O 3 4710 0 10 10 T Ay Ay
2 sile 1+ 16llo o (1) 5 ) [o ] Y " (1) 5| K 16]
w ] = 52111 (1)12] is identity block matrix (I.B.). . 21 g g g
B 9 10 3 4
Example (3-3): Find Identity block matrix (I.B.) of the 5 2 16
following: 4 6 8]
Ay A12
2 4 6 8 I ] IlO 3 ] Az Azz
4= 21 5 8 9 2 16
9 10 3 4
12 5 2 16 where,
Solution A1 =[2],A,=[4 6 8]
21 5 8 9
By using Theorem (1-2-1) we find the sup-matrices that Ay =|9 |, A2 = Ilo 3 4]
make up the main diagonal are square matrices: 12 ! 05 2 16
11 Uiz
r=los ]
Al = Ay A12] [111 012] [An[n +A12021 A11052 + A12122]
Ay1 Apll0z1 I Aziliq +A22021 Az1015+A5215, Lo o
[2][1]1+[4 6 8] 0 [2][0 0 O0]+[4 6 8] lO 1 Ol
_ 0 0 1
21 [5 8 5 8 9111 0 0
[9 [1]+ {10 3 Hl [ [0 0 0]+|10 3 4”0 1 Ol
l 12 L5 2 16 5 2 16110 0 1J
2] [4 6 8]
_ |[21] 5 8 9 [An A12
[ 9 10 Az Azz
12] 5 2 16
~ = by 0s LsﬂmmtbbwnmmeB)
T 021 122 Y Solution
Example (3-4): Find Identity block matrix (I.B.) of the By using Theorem (1-2-2) we find the sup-matrices that
following: make up the secondary diagonal are square matrices:
2 4 6 8 2
A-121 5 8 9 A= |21 ‘ [An A12
9 10 3 4 9 103 Az Azz
12 5 2 16 12 2 16
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where, 011 I;; 0z
[121 022] and lnorderl_ 011 112]
Ay =2 4 6], 41, = [8]
21
A21=[9 10 3] Azz—[ ]
Al = All AIZ] [121 022] [A11[21+A12011 A11022+A12112]
AZI AZZ 011 [12 A21[210+ A022011 A21022+A22112 0
[2 4 6] 0 1 0|+[8][0 0 O] [2 4 e6]|0|+[8][1]
_ 0 1 0
0 0 [ 9 21 5 8]0 9
[ 10 3][ 1 0+ 4][0 0 0] 9 10 3|0+ [1]
0 116 12 5 2110 16 J

[2 4 6] [8

_ _[A1x A12] -4
10 3 4y Ay
16

= I ] is identity block matrix (LB.). Example (3-6): Find permutations of rows and columns of
011 Iz a block matrix:
Example (3-5): Find Identity block matrix (I.B.) of the
following: 1 2 3 4
4= 5 6 7 8
1 2 3 4 5 9 10 11 12
4= 6 7 8 9 10 13 14 15 16
11 12 13 14 15
16 17 18 19 20 Solution
Solution é Z g g Ay, Ay Ars
1 2 3 4 5 A=1g 10 11 12|7 |42 Az e
A A
A=|6 7 8 9 10f_ [An Alz] 13 14 15 16 3n ez a3
11 12 13 14 15 Ay Ay,
16 17 18 19 20 where,
where, 1 Ay =[1] A1, =[2 3], 4415 =[4],
— 5 8
An = [6 [8 9 10 Az = [9]"422 - [10 11]"423 [12]'
Ay =11 12] 4 _[13 14 15 A5i[13], 45, = [14 15], Ag, = [16]
16 17 18 19 20 Ii;y 05, 043
. . . o [=02 L Oy
A, Az is non-square matrices since 3x2 so the identity [031 04, 133l

matrix is unknown therefore has not Identity block matrix

(LB.).

Apr A Agg

Ayr Az Apz||01 Lz 03

A3y Azp Azzll03; 03 I3
A11hy + 41500 + A1303,  A11015 + Arploy + 43103, A11013 + 415053 + Ag3ls3

= |Az1511 + 42505, + 453031 A31015+ 45505, + A2303;  Az1043 + A25,0,3 + Ayslss
Aziliy + A3505, + A3303,  A31045 + Asply; + A3303;  Az1031 + A3503; + Azzlss

[+ (2 31[g] + [4100] [0 ol+[2 31[; J+M[0 o [uol+[2 31][J]+ [4I01]

g] [1]+[160 171] [8]+[182] (o] [3] [0 O]+[160 171] [é (1)]+[182] [0 0] [3] [0]+[160 171] [(OJ]+[182] 1]

[[321[1]?[14] 15][[43]]+[16][01] (3]0 ol +[14 15][; J]+[16l0 0] [131[0]+[14 15][]] + [16][1]]
2 3

Ly 015 Oy3
Al =

Ay A Agg
[9] [10 11] [12] - j“ 222 ﬁ”
[13] [14 15] [16] 31 32 33
Column permutations
021 i1 Og3 Ay Az Ag3][01 L Oy A, A Agg
P = I; 0y 0y AP, = A1 Ay Axs||lz 021 0Op3| = |4z Az Azs
03; 031 I33 A3y Asp Aszll03; 031 I3z Az; Az Aszz
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ILiz 013 0y [A11 A1z
P, = 021 03 Iy VAP, = Ay Ay
1037 [33 O3 (A3, Az
(013 01 Iy [A11 A1z
Py =103 Ly 0y, AP, = Ay Az
[ I35 035 O34 A3, Az
Row Permutation
[021 Iz Oa3 [A11 Agz
P = Ly 045 Oy AP, = Ay Ay
1037 03, I35 A3, Az
(117 012 043] [A11 Axz
Py = 031 032 I35 AP, = Az Ag
10,7 Lz Og3 A3, Az
(031 O35 I33] [A11 A1
P = 021 L 03 ,APg = Az Ag
[I;; 012 Oy A3 Az

4. CONCLUSION

This study it has been shown the methods for finding the
block matrices. Some important examples were given to
explain the main results of this paper. A new result was
discussed to find the permutations matrices for a block
matrices in two different methods. Using MATLAB code to
prove the results of the methods that used for proof the
theorems in this study.
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APPENDIX

In this section we wrote some codes by using MATLAB
program to explain the results in chapter two and we
introduced the general code to find the blocks matrices for any
square matrix

Cod (1): Find block matrices
cle

clear

A = input('A=")

Wanted = nan(length(A));
m=length(A)

k=fix(2\m)

i=1

j=1

D1 = A(i:i+(k-1),i:i+(k-1))

D2 = A(i:it(k-1),j+k:j+(m-1))
D3 = A(tk:j+(m-1),i:i+(k-1))
D4 = A(itk:i+(m-1),j+k:j+(m-1))
F=[D1 D2;D3 D4]

Cod (2): Multiplying block matrices in MATLAB
cle

clear
A = input('A=")
B = input('B=")

Wanted = nan(length(A));
Wanted = nan(length(B));


https://doi.org/10.22771/nfaa.2022.27.04.12
https://doi.org/10.3390/math7030276
https://doi.org/10.1515/jnma-2017-0064
https://doi.org/10.18280/mmep.090535
https://doi.org/10.18280/mmep.060107

D2 = A(isi+(k-1),j+kj+(m-1))*B(isi+(k-1),j+k:j+(m-1))

m=length(A)

k=fix(2\m) D3 = A(jtkij+(m-1),i:i+(k-1))*B(+k:j+(m-1),i:i+(k-1))

i=1 D4 = A(itk:i+(m-1),j+k:j+(m-1))*B(i+k:i+(m-1),j+k:j+(m-
=1 1)

D1 = A(i:i+(k-1),ii+H(k-1))*B(i:i+(k-1),i:i+(k-1)) F=[D1 D2;D3 D4]
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