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Matrices  :(المصفوفات) ( ريزكراوه)  

      Matrix: An (m×n) real (complex) matrix A is an array of real (complex) numbers aij 

( njmi ≤≤≤≤ 1,1 ) arranged in (m) rows and (n) columns, and enclosed by brackets, as 

follows:  

            

nmmnmm

n

n

aaa

aaa

aaa

A

×



















=

L

MOMM

L

L

21

22221

11211

 

 

Notes: 

a) If A is (m×n) , then m is number of rows in the array. 

b) If A is (m×n) , then n is number of columns in the array. 

c) The size (or order) of the matrix is (m×n). 

d) The aij appears in the ith rows and jth columns. 

e) The numbers of are called the elements  of the matrix. 

f) The notation is sometimes abbreviated to [aij] , or [aij ]m×n if we wish to specify the size of the array. 

 

 

Example 1: Here are some various matrices with different sizes: 
 










−
−

=
1523

10105
A    (Size: 2× 4)   

















−
−=

5/21

15/1

2100

B        (Size: 3× 2) 
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[ ]1843 −=C    (Size: 1× 4)    

















=
4

1

0

D                     (Size: 3×1) 

 

Example2: 

32
604

321

×







 −
=A        is a 2×3 matrix in which a11=1 , a12=2 , a13=-3 , a21=4 , a22=0 , a23=6 

23
75

43

21

×














 −
=A             is a 3×2 matrix in which a11=1 , a12=-2 , a21=3 , a22=4 , a31=5 , a32=7 

Note: قد تشكل عناصر المصفوفة في بعض الاحيان دالة وفي هذه الحالة يمكن استخراج جميع العناصر بسهولة @
Example:  

Find the elements of matrix A=( aij) for size 3×2. Where  aij=ὶ2 +3ј 
Solution:  

                         

233231

2221

1211

23

×

×

















=
aa

aa

aa

A
 

aij=ὶ2 +3ј 

a11= (1)2+ 3(1) = 1+3 = 4 

a12= (1)2+ 3(2) = 1+6 = 7 

a21= (2)2+ 3(1) = 4+3 = 7 

a22= (2)2+ 3(2) = 4+6 = 10 

a31= (3)2+ 3(1) = 9+3 = 12 

a32= (3)2+ 3(2) = 9+6 = 15 
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=∴
1512

107

74

A  

Square matrix:(المصفوفة المربعة) buìì†@õòìa‹Ø�îŠbuìì†@õòìa‹Ø�îŠbuìì†@õòìa‹Ø�îŠbuìì†@õòìa‹Ø�îŠ 

   If number of rows (m) and columns (n) in any matrix are equal (m=n) we said this 

matrix is Square matrix. 

Or An (m×n) matrix A is Square if (m=n), that is if A has the same number of rows 

and columns. In a Square matrix A=[aij]m×n , a11, a22 , … , ann are called the element 

of the main )ôØòŠó�(  (or leadingóåï›åi ) diagonal( )‰ŽïÜL@ìa†ý . Or An 

Examples: 

   
22

83

12

×







 −
=A                  (2×  2    square matrix of order 2) 

  

33
960

723

452

×
















−
−=B         (3×  3   square matrix of order 3) 

C=

22
15

21

×









−
                                  (2×  2 square matrix of order 2)  

D=

33
1002/1

132

018

×














−
                         (3×3  square matrix of order 3). 

Equal  matrix: (المصفوفة المتساوية)  çb�Øóî@õìa‹Ø�îŠçb�Øóî@õìa‹Ø�îŠçb�Øóî@õìa‹Ø�îŠçb�Øóî@õìa‹Ø�îŠ 

Two matrices A=[aij ]m×n , B=[bij]r×s are equal if (m=r , n=s) and aij= bij 

)(1,)(1 snjrmi =≤≤=≤≤ ; that is , if they have the same number of rows, the same 

number of columns, and corresponding elements are equal. or Two matrix equal if 

and only if they have exactly the same elements. 
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Example1: 

      
2 0

2, 0, 1 and 3
1 3

a b
a b c d

c d

   
= ⇔ = = = =   

   
 

 

The properties of equal matrix: 

1) A=A for all matrix A. 

2) A=B then B=A for all A , B matrix. 

3) If A=B and B=C then A=C for all A, B C matrix. 

Zero matrix: (المصفوفة الصفرية)  ‹Ñ�@õìa‹Ø�îŠ‹Ñ�@õìa‹Ø�îŠ‹Ñ�@õìa‹Ø�îŠ‹Ñ�@õìa‹Ø�îŠ 

   A is matrix if all elements are zero then A is called zero matrix (A=0). We denote 

such a matrix by ( 0m×n ) or simply by(  0 ) . If there can be confusion about its size. 



















000

000

000

L

MOMM

L

L

 

Then: 
• A+ 0 = A, 

• A – A = 0, 

• 0 A = 0, A 0 = 0 

 

Example1: 

The following examples represent 22× , 23× , 42× zero matrices 

42
23

22

0000

0000
,

00

00

00

,
00

00

×
×

×



































 

 

Algebraic operations: (العمليات الجبرية) õŠbØ�i@ôäbØòŠa†‹ØõŠbØ�i@ôäbØòŠa†‹ØõŠbØ�i@ôäbØòŠa†‹ØõŠbØ�i@ôäbØòŠa†‹Ø@@@@ 

1- Addition of matrices:  †‹Ø†‹Ø†‹Ø†‹ØçbØòìa‹Ø�îŠ@õòìóä†‹ØüØ@õŠaçbØòìa‹Ø�îŠ@õòìóä†‹ØüØ@õŠaçbØòìa‹Ø�îŠ@õòìóä†‹ØüØ@õŠaçbØòìa‹Ø�îŠ@õòìóä†‹ØüØ@õŠa (جمع المصفوفات)  
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   If A=[aij]m×n and B=[bij]m×n are two (m×n) matrices, their sum (A+B) is defined to be 

the matrix [ aij + bij ]m×n , where C=A+B 

 
Mathematically, we express C = A + B as 

[cij]m×n = [ aij + bij ]m×n 

For Example1:let A and  B are two matrices, 
 

33333231

232221

131211

×
















=
aaa

aaa

aaa

A  , 

33333231

232221

131211

×
















=
bbb

bbb

bbb

B  

 

summing the two matrices yields 

33333332323131

232322222121

131312121111

×
















+++
+++
+++

=+=
bababa

bababa

bababa

BAC  

 

ZôåïjŽïm@çbîòŠbióÔ@çbàóè@ìa‹Ø�îŠ@ìì†Šóè@ìímbè@Šó�ó÷@oŽîŠ†ò†@ãb−ó÷@ÚŽïmbØóÜ@ìa‹Ø�îŠ@ìì†@õòìóä†‹ØüØ@õŠa†‹Ø@ómaì@NoŽïióè@@
 

 

Example1: 

Given the 32×  matrices 








−−
=

411

112
A  and 









−−
−

=
213

432
B , we see that  

 










−
−

=








−++−−+−
+−++

=








−−
−

+








−−
=+

204

524

)2(411)3(1

41)3(122

213

432

411

112
BA  

 

Example2: 

Given the 22×  matrix 







=

01

32
A  and the 23×  matrix 

















=
11

12

01

B , the matrix BA +  is not 

defined since A and B are not of the same size. 
Example3: 
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0 1 6 5 6 6

3 2 , 4 3 7 5

1 0 2 1 1 1

A B A B

     
     = = ⇒ + =     
     −     

 

Example4:  
0 1

6 5
3 2 ,

2 1
1 0

A C A C

 
  = = ⇒ +     − 

 is undefined òìa‹Øóä@ó�båŽïqIMHòìa‹äaŒóä . 

Example5:  

Given the 22×  matrices 








−








−






 −
23

31

61

25
,

14

39
and , 

find:   A + B + C = D      i.e.  aij + bij + cij = dij  









=









−
+








−
+






 −
56

215

23

31

61

25

14

39  
 

 

The properties: ¸ójîbmóïî‡äóòìóä†‹ØüØ@ôäbØ (الخصائص الجمع)  

  The properties of Addition of matrices: 

  Let it all of A, B and C are the matrices acceptable )ìb−í�(  (suitable) for addition in size (m×n) 

then the law is correct: 
1. Commutative law ŽôØŠü5Žïu@õb�bî (قانون التبديل )  

A + B = B + A 

2. Associative law: òìa‹ØüØ@õb�bî (قانون التجميع)  

( A + B ) + C = A + ( B + C ) 
3. A + 0 =  0 + A = A 
4. A + (-A) = -A + A = 0 
5. if A=B     A + C = B + C     

If A + C = B + C   then A=B 
Proof: 

1. A + B = B + A , A=( aij) , B=( bij) 

      A + B = ( aij) + ( bij) 

             = ( aij + bij ) 

             = ( bij  + aij ) 

             = ( bij )  + ( aij ) 

             = B + A 

2. ( A + B ) + C = A + ( B + C ) 
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                       Subtraction of matrices: çbØòìa‹Ø�îŠ@ôä†‹ØŠò‡ŽïÜ@õŠa†‹ØçbØòìa‹Ø�îŠ@ôä†‹ØŠò‡ŽïÜ@õŠa†‹ØçbØòìa‹Ø�îŠ@ôä†‹ØŠò‡ŽïÜ@õŠa†‹ØçbØòìa‹Ø�îŠ@ôä†‹ØŠò‡ŽïÜ@õŠa†‹Ø (طرح المصفوفات )  

   If A=[aij]m×n and B=[bij ]m×n are two (m×n) matrices, their Subtraction (A-B) is defined 

to be the matrix [ aij - bij ]m×n , where  A – B = A + (-B) 

Mathematically, we express C = A – B  as 

[cij]m×n = [ aij – bij ]m×n 

For Example1:let A and  B are two matrices, 
 

33333231

232221

131211

×
















=
aaa

aaa

aaa

A  , 

33333231

232221

131211

×
















=
bbb

bbb

bbb

B  

 
Subtracting the two matrices yields 

33333332323131

232322222121

131312121111

×
















−−−
−−−
−−−

=−=
bababa

bababa

bababa

BAC  

 

Example1:
      

ABandBAfindBALet −−⇒

















=
















−
=

×× 2323
1

3

5

2

4

6

,

0

2

1

1

3

0

 

 

Solution: 

















−
−
−

−
−
−

=
















−
−
−

−−
−
−

=
















−
















−
=−

1

1

4

3

1

6

10

32

51

21

43

60

1

3

5

2

4

6

0

2

1

1

3

0

BA  

















=
















−
−
−

−−
−
−

=
















−
−

















=−
1

1

4

3

1

6

01

23

15

)1(2

34

06

0

2

1

1

3

0

1

3

5

2

4

6

AB  

 

 

  H.W:  Let 








−
−

=






 −
=

152

342
,

543

241
BA . Find all the:          1)  A + B                            

                                      2)  A– B   
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2- Multiplication of a matrix by a scalar: @@@@(  

    Let A=(aὶј) of a matrix of size (m×n) and (k) be a scalar number then: 

           k.A = A.k = (k aij) 

 

Example1: 

Let  

23
07

41

32

×
















−=A  and  k=3, then find  k.A? 

k.A = 

23
021

123

96

)0(3)7(3

)4(3)1(3

)3(3)2(3

07

41

32

3

×
















−=
















−=
















−  

 

The law for Multiplication of a matrix by a scalar: 

      Let A, B be the matrix for size (m×n) and α (الفا), β (بيتا) are scalar, then: 
1)    1.A = A.1 = A 
2)    α (A+B) = αA + αB 
3)    (α + β) A = αA + βA 
4)    α ( βA ) = (α β)A 
5)    0 .A = A. 0 = 0 

 

  H.W:  Let 







=








=

31

24
,

34

12
BA . Find all the: 

1) 2 (A+B). 
2) 3 ( 2A ). 
3) 0 .B  
4) 2 A + 4B 
5) B – 2A. 

6) -3A + B. 
7) 0 .A – 2B. 
8) (-4+ 7)B + 5A. 
9) 3(B – A). 
10)  4B – 3A 

 

 

4- Multiplication of two matrices: (ضرب المصفوفات) @çbØòìa‹Ø�îŠ@ôä†‹Ø@çaŠbu@õŠa†‹Ø@çbØòìa‹Ø�îŠ@ôä†‹Ø@çaŠbu@õŠa†‹Ø@çbØòìa‹Ø�îŠ@ôä†‹Ø@çaŠbu@õŠa†‹Ø@çbØòìa‹Ø�îŠ@ôä†‹Ø@çaŠbu@õŠa†‹Ø 

Let A=(aὶј) for size (m×n) and B=(bὶј) for size (n×p), then A.B is defined if and only if (n=n). 

            Am×n . Bn×p = Cm×p 

Then:  
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pnnm
BAC

equal
must

×>−−−<×
⋅=

 

 
 
 

 
o Notes: This product is defined only when the number of columns of matrix A is equal to 

the number of rows of matrix B . 
 

   Mathematically, if  C  is a matrix resulting from the multiplication of two matrices, A 
and B, then the elements ( cij ) of C are given by:   

∑
=

→=
n

k
kjikij bac

1

 Equation 1 

  where k = 1, 2,…, n is the number of columns in A and the number of rows in B.  Look carefully at 
the subscripts of a and b, and note that Equation 1 requires that the number of columns in the left-hand 
matrix must be the same as the number of rows in the right-hand matrix.  Also note that Equation 1 
tells us that the product matrix has i rows and j columns.   

  What does Equation 1 mean?  Well, if we wish to calculate the product of two matrices A and B: 

















=

333231

232221

131211

aaa

aaa

aaa

A   and  
















=

333231

232221

131211

bbb

bbb

bbb

B ,  

then n = 3, and the product C = AB is defined by Equation 1 as: 

















++++++
++++++
++++++

=

333323321331323322321231313321321131

332323221321322322221221312321221121

331323121311321322121211311321121111

bababababababababa

bababababababababa

bababababababababa

AB  

For example, suppose you define the (matrix C) as the product of the two 3×3 matrices, A 
and B, shown above.  If you wish to calculate the value of  11c ,  

 
  you work element-by-element across the first row of the left-hand matrix and element-by-
element down the first column of the right-hand matrix as follows: 

 Size of 
 Product 

 
pm ×
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Similarly, to calculate the value of 23c   

 
you work across the second row of the left-hand matrix and down the third column of the right-
hand matrix: 

 
Example2: 

If 






 −
=

20

31
A  and 









−
−

=
321

201
B , then the size (2 × 3) of the product AB is obtained by observing: 

3222 ×>−−−<×
⋅ BA

equal
are

 

         
 
 
 

The 2 × 3 matrix AB  is computing  by performing the following row column multiplications: 










⋅⋅⋅
⋅⋅⋅

=
)3()2()2()2()1()2(

)3()1()2()1()1()1(

BcolumnArowBcolumnArowBcolumnArow

BcolumnArowBcolumnArowBcolumnArow
AB . 

Performing these multiplications, we obtain: 










−
−−

=








+−+−+
−+−−+−−+

=








−
−








 −
=

642

1164

)3)(2()2)(0()2)(2()0)(0()1)(2()1)(0(

)3)(3()2)(1()2)(3()0)(1()1)(3()1)(1(

321

201

20

31
AB . 

Example3:    find the product of two matrices, A and B.  Let  

















=
987

654

321

A  and 
















=
321

987

654

B .   

Solution:   We first note that multiplication of A by B is allowed by Equation 1 because the number of 

columns in A is the same as the number of rows in B, which allows us to calculate C = AB as: 

    ⇒  

 

    ⇒  

Size of 

Product 

32 ×  
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==
321

987

654

987

654

321

ABC  

















++++++
++++++
++++++

=
3*99*86*72*98*85*71*97*84*7

3*69*56*42*68*55*41*67*54*4

3*39*26*12*38*25*11*37*24*1

 

 

















=
14111793

877257

332721
 

 

Laws of multiplication of matrices:@@@@ 
     Let A, B and C be any real (complex) matrices, and let (α) be any real number. When all the 
following sums and products are defined, matrix multiplication satisfies the following properties: 

1- (A.B)C = A(B.C)       (matrix multiplication is associative)  

2- A(B+C) = A.B + A.C 

3- (A+B)C = A.C + B.C 

4- α (A.B) = (αA)B = A(αB) 

5- ABBA .. ≠ @Žï’@óiíò�“�@ðØóî       (بشكل عام)  

6- If A.B = 0 does not necessarily imply that 0,0 ≠≠ BA . 

7- If A.B = A.C does not necessarily imply that B = C. 

 
Example1:  

If  
22

31

12

×







 −
=A , 

22
42

11

×







 −
=B and

 22
23

03

×








=C , then find: 

 
1) ( ) )( CBACBA ××=××  
 
Then:  ( ) )( CBACBA ××=××  
 
 
2) )()()( CABACBA ×+×=+×  

 
Power of the matrices:  ØHpbÐíÑ—¾a@ÊÐŠI@çbØòìa‹Ø�îŠ@óÜ@HçaímI@òìóä†‹ØŒŠói@õŠa†‹  

Let A is a Square matrix and (r) is positive real number then: 
1- Ar= A.A. … A 

For Example: AAA ⋅=2  
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                                  AAAA ⋅⋅=3  

2- (A.B) r = Ar. Br  if A.B=B.A 

3- In general 222 .2)( BBAABA +±≠±  

4- If and only if A.B=B.A then 222 .2)( BBAABA +±=±  

5- If and only if A.B=B.A then )()(22 BABABA +−=−  

 

Example1:   let 















 −
=

















−=
22

03

11

,

212

310

132

BA  find all: 

1- A.B 
2- A2 
3- (A.B )2 

 

 

 
Example3:   If A.B = B.A , show that (A.B)4 = A4.B4 

Solution:     
                   (A.B)4 = (A.B) (A.B) (A.B) (A.B) 
                                  = A.B     A.B    A.B    A.B  , Q  A.B = B.A 
                                  = A.A.B.B.A.B.A.B            , Q  A.B = B.A 
                                  = A.A.B.A.B.B.A.B            ,          ⸗ 
                                  = A.AA.B.B.B.A.B             ,          ⸗ 
                                  = A.AA.B.B.A.B.B             ,          ⸗ 
                                  = A.AA.B.A.B.B.B             ,          ⸗ 
                                  = A.AA.A.B.B.B.B             ,          ⸗ 
Then: (A.B)4 = A4.B4 

 

Example4: If [ ] 31413 ×−=A  and 

13
3

6

2

×














−
=B , find A.B ,  A2  

Solution: The number of columns in A is the same as the number of rows in B, which allows us to 
calculate (A . B)  as: 

[ ] [ ] 012)6(6)3(4)6()1()2()3(

3

6

2

413 =+−+−=×+×−+−×=














−
−=AB  

A2  = A .A 

3131 ×>−−−<×
⋅ AA

equal
not

 

that the product 2A  does not exist (the A  is not  a Square matrix). 
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Example5:  For the matrices,  

















−
=

01

11

03

A , 








−
−

=
152

011
B , after observing from  

3223 ×>−−−<×
⋅ BA

equal
are

 

         
 

33
011

163

033

)1)(0()0)(1()5)(0()1)(1()2)(0()1)(1(

)1)(1()0)(1()5)(1()1)(1()2)(1()1)(1(

)1)(0()0)(3()5)(0()1)(3()2)(0()1)(3(

152

011

01

11

03

×
















−
−
−

=
















+−−+−−+−
+−+−+
+−+−+

=








−
−

















−
=AB . 

To compute the product BA , we observe 

2332 ×>−−−<×
⋅ AB

equal
are

 

                 
 

22
50

12

)0)(1()1)(5()0)(2()1)(1()1)(5()3)(2(

)0)(0()1)(1()0)(1()1)(0()1)(1()3)(1(

01

11

03

152

011

×









−
−

=








+−+−+−+
+−+−+−+

=
















−









−
−

=BA . 

Where: BAAB ≠   
 

Example5: The matrices 








−
−

=
5152

2011
A  and 

















−
=

01

11

03

B , one can immediately see by observing 

                                                                  

2342 ×>−−−<×
⋅ BA

equal
not

 

that the product AB  does not exist (the number of columns in the left matrix A (4) is not equal to the 
number or rows in the right matrix B (3). However, by seeing 

4223 ×>−−−<×
⋅ AB

equal
are

 

 

 
the product BA  is the 43×  matrix given by 

43
2011

7163

6033

5152

2011

01

11

03

×
















−−
−
−

=








−
−

















−
=BA . 

 

H.W1:   If  






 −
=

01

42
A , 








=

12

35
B and

 








=

42

34
C , then find: 

 

 Size of 

 Product 

  43×  

 Size of 
 Product  33×  
 

 Size of 

 Product 22×  
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1. A(B+C) = A.B + A.C 

2. α (A.B) = (αA)B = A(αB)  , let α = 3 

3. ABBA .. ≠  

4. (A.B)C = A(B.C)        

5. (A+B)C = A.C + B.C 

6. 2.A , 2B , 2.C  

7. (A.B )2  , (A.C )2  , (B.C )2 
 

H.W2:    let 






 −
=







 −
=







−
=

94

16
,

25

16
,

02

04
CBA    , Show that A.B=A.C 

Type of matrices:   @HpbÐíÑ—¾a@ËaíäcI@òìa‹Ø�îŠ@ôäbØòŠüu  

1. Diagonal matrix: @õìa‹Ø�îŠI@H‰ŽïÜI@ÞŽïèòŠýóî‹�ÕÜa@óÐíÑ—¾aH  
    A square matrix A=[aij]n×n is called diagonal matrix if all non-diagonal entries are zero          

[ aij=0 for all  ὶ ≠ ј ]. We write diagonal matrix   diag(a11 , a22 , … , ann) 

MatrixDiagonal
nna

a

a

a

A

























=

0000
0

000

0000

000

000

33

22

11

L

M
O

L

L

L

 

 

Example: 

33
200

030

001

×
















−=A  ,       

44
1000

0300

0020

0005

×



















−
−

=B  

 

 

• For any (m×n) matrix  A ,   m nI A AI A= = . 

  Note that I is always a square matrix, that is, the number of rows equals the number of columns. Of 
course, the size of I is dependent on the size of A when multiplying on the left and right as the next 
example demonstrates. 
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Example2:  Let 






=
01

01
B    , Show that B is idempotent matrix. 

Solution:  BBBB =






=
















×+××+×
×+××+×

=














×






=×=
×22

2

01

01

)00()01()10()11(

)00()01()10()11(

01

01

01

01
 

 

H.W:  

















−
−−
−−

=
221

353

485

A show that  A2 = A . 

 

 

2. Nilpotent matrix:   I@�Žïè@Žôi@õìa‹Ø�îŠõíÕÜa@óàì‡Éà@óÐíÑ—àH  

   We called for A=[aij]n×n Nilpotent matrix when: ( A2 = 0 ). 

 

Example1:   let 







 −−
=

11

11
A  ,   Show that A2 = 0 

Solution: 

 

0
00

00

)11()11()11()11(

)11()11()11()11(

11

11

11

11

22

=






=
















×+−××+−×
×−+−×−×−+−×−

=














 −−
×






 −−
=×

×

AA   

 

Example2: Let 

















−−
−

−−
=

431

431

431

A show that A is nilpotent matrix. 

H.W:   If  
2 4

1 2
A

− 
=  − 

, is  A  nilpotent matrix? 

 
The properties of square matrix, diagonal matrix and Identity matrix: 

1. Let A is a matrix for any number (size):    

A.I = I.A = A    that is: 

a) If   A= [aij]n×n    then     A . In= In . A = A 

b) If   A= [aij]m×n   then    Im . A = A . In = A                (See page24-25)              

2. I r = I . I . I … I = I 

3. If   A= [aij]n×n  and S  is a scalar matrix for the same size then  A . S = S . A  

4. If   A= [aij]n×n  and D  is a diagonal matrix not scalar matrix for the same size then: 
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                                     A . D ≠ D . A 
5. If   A and B are the diagonal matrix then:   A . B = B . A = diagonal matrix. 

 

Example1:a) Let  

22
43

21

×







−=A  , show that  AAIIA nn == . 

Solution: 

AIA =






−
=















−
=

××× 222222

2 43

21

10

01

43

21
.  

and 

AAI =






−=






−







=
××× 222222

2 43

21

43

21

10

01
.  

AAIIA nn ==∴  

 

Trace of matrix: I@ìa‹Ø�îŠ@HŽôq@æŽîí’I@õŠaìóåŽîí’óÐíÑ—¾a@‹qcH@@@@@@@@@@  

Is a sum for element main diagonal in square matrix. When:  

If A= [aij ]n×n then: 

     tr(A) = a11 + a22 + a33 + … + ann 

              = ∑
=

n

i
iia

1
 

              

Chapter two 

 Partitioning of matrix and partition algebraic processes:تجزئة المصفوفات وعمليات الجبرية بطريقة التجزئة  

• Partitioning of matrixتجزئة المصفوفات: 
It could be partined(تفريق، فصل) any matrix to the small partitions named with 

(sub matrices), by doing vertical and horizontal lines among the matrix 

columns and rows it capital symbolized (يرمز الى) to the sub matrix with capital 

letters first one for rows and the second for columns. 

@ôá�m@öa�uc@¶a@â�ÕnÐ@óÐíÑ—¾a@ò‡áÈc@ì@ÓíÑ–@µi@óî†íáÈ@ì@óïÕÐa@Ãí!‚@Ša‹àdi@óÐíÑ—à@ñc@ó÷�¤@æÙº@ôá�m@öa�uc@¶a@â�ÕnÐ@óÐíÑ—¾a@ò‡áÈc@ì@ÓíÑ–@µi@óî†íáÈ@ì@óïÕÐa@Ãí!‚@Ša‹àdi@óÐíÑ—à@ñc@ó÷�¤@æÙº@ôá�m@öa�uc@¶a@â�ÕnÐ@óÐíÑ—¾a@ò‡áÈc@ì@ÓíÑ–@µi@óî†íáÈ@ì@óïÕÐa@Ãí!‚@Ša‹àdi@óÐíÑ—à@ñc@ó÷�¤@æÙº@ôá�m@öa�uc@¶a@â�ÕnÐ@óÐíÑ—¾a@ò‡áÈc@ì@ÓíÑ–@µi@óî†íáÈ@ì@óïÕÐa@Ãí!‚@Ša‹àdi@óÐíÑ—à@ñc@ó÷�¤@æÙº

Ióï÷�u@pbÐíÑ—àIóï÷�u@pbÐíÑ—àIóï÷�u@pbÐíÑ—àIóï÷�u@pbÐíÑ—àsub matrices áÈŁÜ@ðäbrÜa@ì@ÓíÑ—Ü@ßìýa@µî‹’ü·@ò‹’üà@ò�jØ@Óì‹¢@b�@�à‹îì@HáÈŁÜ@ðäbrÜa@ì@ÓíÑ—Ü@ßìýa@µî‹’ü·@ò‹’üà@ò�jØ@Óì‹¢@b�@�à‹îì@HáÈŁÜ@ðäbrÜa@ì@ÓíÑ—Ü@ßìýa@µî‹’ü·@ò‹’üà@ò�jØ@Óì‹¢@b�@�à‹îì@HáÈŁÜ@ðäbrÜa@ì@ÓíÑ—Ü@ßìýa@µî‹’ü·@ò‹’üà@ò�jØ@Óì‹¢@b�@�à‹îì@H@ò‡@ò‡@ò‡@ò‡

çíÙnÐçíÙnÐçíÙnÐçíÙnÐ )@@@@(Aij , Bij , Cij , … 
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ex: 

















−−

−
=

6012

2370

2235

A  

• Addition of matrices by partition:(الجمع المصفوفة بالتجزئة) 
م+حظة: يتم جمع المصفوفتين إذا كان من نفس الدرجة ومجزئة بنفس الشكل.                            

     

ش كرابن.          كتر به ك يه وه  بێت وه يان ھه باره مان قه بێت و ھهر  گه ئه  وه كرێنه كۆده  دوو ڕيزكراوه
                                

Let A= ((aij)) and B= ((bij)) of the order (m×n). and let A is partition by: 



















=

srss

r

r

AAA

AAA

AAA

A

L

MOMM

L

K

21

22221

11211

 

and the order of each sub matrices is: 



















×××

×××
×××

rsss

r

r

nmnmnm

nmnmnm

nmnmnm

L

MOMM

L

K

21

22212

12111

 

and let B is partition by: 



















=

srss

r

r

BBB

BBB

BBB

B

L

MOMM

L

K

21

22221

11211

 

and the order of each sub matrices is: 



















×××

×××
×××

rsss

r

r

nmnmnm

nmnmnm

nmnmnm

L

MOMM

L

K

21

22212

12111

 

then A + B= 



















+++

+++
+++

srsrssss

rr

rr

BABABA

BABABA

BABABA

L

MOMM

L

K

2211

2222222121

1112121111

of size (m×n) 
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    Multiplication matrices by partition:(ضرب المصفوفة بالتجزئة)  

الى عدد الصفوف في المصفوفة  ˶يتم ضرب المصفوفتين إذا كان عدد ا�عمدة في المصفوفة ا�ولى مساوِي م�حظة:

 الثانية. 

    Let A=(aὶј) for size (m×p) and B=(bὶј) for size (p×n), then A.B is defined if and only if, and  

     matrix A is partined by: 

               



















=

srss

r

r

AAA

AAA

AAA

A

L

MOMM

L

K

21

22221

11211

 = 



















×××

×××
×××

rsss

r

r

pmpmpm

pmpmpm

pmpmpm

L

MOMM

L

K

21

22212

12111

 

      and matrix B is partined by: 

       



















=

rkrr

k

k

BBB

BBB

BBB

B

L

MOMM

L

K

21

22221

11211

= 



















×××

×××
×××

ksss

k

k

npnpnp

npnpnp

npnpnp

L

MOMM

L

K

21

22212

12111

 

  ية للمصفوفة الاولى مساوية للخطوط الافقية للمصفوفهملاحظة: لكي يتم ضرب المصفوفة يجب أن تكون الخطوط العمود

يكون بشكل التالي:                                                                              BA× الثانية. فإن   



















+++++

++++++
++++++

=

rksrksksrsrss

rkrkkrr

rkrkkrr

BABABABABABA

BABABABABABA

BABABABABABA

BA

L

MOMM

L

K

22111212111

22221211221221121

12121111121121111

,...,...

,...,...

,...,...

 

Or:  

















++

++
=
































=×
dhcfdgce

bhafbgae

hg

fe

dc

ba

BA

M

LML

M

M

LML

M

M

LML

M
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Chapter three // Same type of matrices 

    1-The transpose of matrix 

The transpose, TA , of an ( )nm × matrix A is the )( mn ×  matrix obtained by interchanging 

 the rows and columns of A, that is, if: 

   

[ ]
[ ]

mnji
T

nmij

aAA

thenaA

×

×

=′=

=
    

Ex: 1- If 







=

43

21
A then 








=′

42

31
A  

          2-If [ ]21=B  then 







=′

2

1
B  

        The properties of the transpose of  matrix: 

      Let A and B be two matrices suitable for adding and multiplying, and  

      α be constant then: 

1- AA =′′)(  

2- AA ′=′ αα )(  

3- BABA ′+′=′+ )(  

4- ABAB ′′=′)(  
        BA ′′≠  

Ex: If 







=

654

321
A and α=4 show that: 

1- AA =′′)(  
2- AA ′=′ αα )(  

 

    2-The symmetric of matrix: 
A square matrix A is said to be symmetric if and only if: 

       AA =′   where   aij=aji jandi∀  

    3-Skew symmetric of matrix:(متماثلة تخالفية) المصفوفة  الملتوية التماثل 
A square matrix A is said to be skew symmetric matrix if and only if: 
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       AA −=′   where   aij=-aji jandi∀  

     Ex: Is this matrix symmetric matrix or Skew symmetric matrix: 

1- 

















−−

−
=

043

402

320

A  

2- 

















−
−

−
=

024

205

450

B  

3- 








−
−

=
08

82
D  

Theorems of the Symmetric and Skew symmetric matrix: 

1- For any square matrix A: 

a) AAAA +′=′′+ )( symmetric. 

b) )()( AAAA ′−−=′′− skew symmetric. 

2- For all matrix A : AAandAA .. ′′  symmetric matrix. 

3- If A and B are symmetric matrix then: 

a) AA αα =′)(  

b) BABA +=′+ )(  

c) If AB =BA then BABA .)( =′  

4- If A and B skew symmetric matrix then: 

a) AA αα −=′)(  

b) )()( BABA +−=′+  

c) BABA .)( =′  if A.B=B.A 

5- If AA =′ , BB −=′ and A.B=B.A then A.B skew symmetric matrix. 

 

The complex numbers   ا.عداد المركبة (المعقدة) ژماره ى ئاوێته : 

If a , b are real number, then a+ib is named complex number , where ( 1−=i ).  Then 

a is named real part قي)الجزء الحقي(  of complex number and ib is named imaginary part 

 .of complex number (الجزء الخيالي)

حقيقي                    خيالي 

 

     Z= a + ib   

 Ex:     Z= 3+ 2i    ,   r = 3i   ,    q = -1+4i 
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Algebric operation of the complex number العمليات الجبرية ل/عداد المركبة 

      Let Z1 = a + bi 

            Z2 = c + di 

1) Addition of the two complex number  جمع ا:عداد المركبة : 
Z1+ Z2= (a + bi) + (c + di) 

           = (a + c) + (bi+ di) 

           = (a + c) + (b+ d)i 

2) Subtraction ofthe two complex number  طرح ا:عداد المركبة : 
Z1- Z2= (a + bi) - (c + di) 

           = (a - c) + (bi- di) 

           = (a -c) + (b- d)i 

3) Multiplication of the two complex number  ضرب ا:عداد المركبة : 
  Z1. Z2= (a + bi) . (c + di) 

           = (a.c - bd) + (cb +a d)i 

Ex: Let Z1 = 4 + 3i    and Z2 = 5i – 2 find  

1) Z1+ Z2                 2) Z1- Z2      3) Z1. Z2 

4) Multipl the complex number by real number  ضرب ا:عداد المركبة بعدد حقيقي :  
Let Z= a + bi and k is real number then: 

   k.Z = k(a+bi) 

         = ka + kbi 

  Ex: Let Z = 3 +6i   and k=3 find  k.Z 

      Complex matrix المصفوفة المعقدة 

      It is the matrix that contain element in the complex number. 

     Ex: 








−+
−+

=
ii

ii
A

3521

2354
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       The conjugate of a matrixمرافقة المصفوفة 

A matrix ))(( ijaA=  of order (m×n) its named the conjugate matrix and symbolized by ))(( ijaA =  of 

order (m×n).   

Ex: 1) Let 








−+
−+

=
ii

ii
A

3521

2354
then the conjugate of A is 

            








+−
+−

=








−+
−+

=
ii

ii

ii

ii
A

3521

2354

3521

2354
 

 

2) Let 








−
−

=
ii

i
B

341

323
 then the conjugate of B is 

The tranjugate of matrix:(مرافقة لمبدلة المصفوفة)مبدلة المرافقة     

A matrix ))(( ijaA=  of order (m×n) its named the tranjugate of A and symbolized by A
*
, 

     
)(

)()(*

A

AAA T

′=

′==
    

Ex: If 








−+
+−

=
ii

ii
A

222

332
find A

*
. 

The properties of tranjugate of matrix: 

1- AA =∗)( *
   

2- 
∗∗ = AkkA)(   

3- 
∗∗∗ Β+Α=Β+Α )(   

4- 
∗∗∗ =ΒΑ AB .).(    

 

 


