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Chapter One “1“

Matrices : (< siaall) (o.9) S 3))

Matrix: An (mxn) real (complex) matrix A isarray of real (complex) numbers a

(1<ism, 1<j<n) arranged in (m) rows and (n) columns, and endidsebrackets, as

follows:
(A, A, v Ay
O
(B B B,
Notes:

a) If Ais (mxn), then m is number of rows in theagr
b) If Ais (mxn), then n is number of columns in treay.
C) The size (or order) of the matrix is (mxn).

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

e) The numbers of are called the elemeafshe matrix.

f) The notation is sometimes abbreviated b [@r [a;]m«n if we wish to specify the size of the array.

Example 1: Here are some various matrices with different sizes

-5 10 0 1 .
A{ J (Size: 24)

3 2 -5
100 2
B=11/5 -1 (Size: 32)

1 -2/5
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c=[3 -4 8 1 (size: x4)

(Size: L)

(W)
I
NP O

Example2:

1 2 - . . .
{4 0 63} is a X3 matrix in which a,=1 , a,=2 , a;=-3, =4, 3,=0 , 3:=6
2x3

1
A=|3 4 is a 82 matrix in which ;=1 , a,=-2 , =3, =4, &1=5, a&,=7
5 7

Note: asgmn palial) a7 AL Sy PRSP g.au ad)a Glay) (any ‘_,A Bgiaall palic JS&3 28

Example:
Find the elements of matrix A=()afor size 3x2. Where jai’+3j

Solution:

a;
A3><2: a’Zl a22
aSl a32 3x2

a=1" +3j

an= (1F+3(1)=1+3=4
a= (1f+3(2) =1+6=7
&= (2¥+3(1)=4+3=7
ag= (2Y+ 3(2) = 4+6 = 10
8= (3Y+ 3(1) =9+3 =12

a= (3Y+ 3(2) = 9+6 = 15
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4 7
A= 7 10
12 15

Squar e matrix: (s sall 4 siuaall) b y43 041 S5,

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

matrix is Square matrix.

Or An (mxn) matrix A is Square if (m=n), that is if #as the same number of rows

and columns. In a Square matrix Ag[&n ., a1, &2, ... , &, are called the element

of the main( se ) (or leadingu.z) diagonalg. ss%). Or A,

Examples:
2 -1
A= (2% 2 square matrix of order 2)
|:3 8 :|2x2
2 5 4
B=|-3 2 7 (3% 3 square matrix of order 3)
0 _6 9 3x3
1 2
C= (2% 2 square matrix of order 2)
-5 1],
-8 1 0
D=| 2 3 1 (83 square matrix of order 3).
1/2 0 10 3

Equal matrix: (dasbuial) 48 ghuaall) oSy syl S5,

Two matrices A=[glmxn , B=[bj]xs are equal if (m=r , n=s) and;=a b;
1<ism(=r) , 1<j<n(=9); that is , if they have the same number of roles, dame
number of columns, and corresponding elements gualer Two matrix equal if

and only if they have exactly the same elements.
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Examplel:
2
a bl 120 5 pz0c=1andd= 3
c d 1 3

Theproperties 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: (4 iual) 48 ghaaall) iw syl S5,
A is matrix if all elements are zero then A aled zero matrix (A=0). We denote

such a matrix by (£n) or simply by(_0) . If there can be confusidioat its size.

00 - 0
00 -0
00 - 0
Then:
e A+0=A,
e A-A=0,

* 0A=0,A0=0

Examplel:
The following examples represer2, 3x2, 2x4zero matrices
0O
0O 0 00O
: 0 0],
0O 0 00O

2x2 00 2x4
3x2

Algebraic operations: () alblell) ¢,15 y JSey1s S

1- Addition of matrices:(<:ldsiuaall ran) 0ISo S 51y 589453 S5 s )15
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If A=[&;]mxn and B=[Rj]mx, are two (mxn) matrices, their sum (A+B) is defirtecbe
the matrix [ & + bj Jmxn , Where C=A+B

Mathematically, we expre€<a=A + B as

[Cij]mxn = [ g + hj ]mxn
For Examplel:let A and B are two matrices,

@ & & © & &

A= a'21 a22 a23 ’ B= b21 b22 b23
a31 a‘32 a33 3x3 b31 b32 b33 3x3

summing the two matrices yields
@, b @, thy @ By
C:A+B= a'21+b21 a22+b22 a23+b23

agp + b31 ag, + b32 Ay t+ b33 23

L Camda Ol yuad Obu)\;ﬁ) 993 )4 5 5a )4?45 Oy e\ﬁﬁ oS j\;ﬁ) 993 66}4});{}{6)\3;4}'\) ]

Examplel:
Given th tricesp=| © * Yl ands=| 2 3 4 that
iven thezxs matricess=| . ° | andB=| " " | we seetha

{2 1 1} {2 -3 4} { 2+2  1+(-3 1+4} [4 -2 5}
A+B= + = =
-1 -1 4| |-3 1 -2| |-1+(3 -1+1 4+(2)| |-4 0 2

Example2:

RN R

0
) ) 2 3 ) ) )
Given the2x2 matrle{1 o} and thesx2 matrix B = 1| the matrixa+B is not
1

defined sincé\ andB are not of the same size.
Example3:
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0 1 6 5 6 6
A = 3 2 B=| 4 3 = A+B=| 7 5
-1 0 2 1 11
Example4:
0 1
a=| 3 2] c :{2 5} . A+c is undefinedss - S wulz).
1
-1 0
Example5:

) . 9 - 5 2 1 3
Given the2x2 matrice , and ,
4 1 1||-1 6 3 -2

findt A+B+C=D ie.ja b +¢=d
+ + =
4 1 -1 6| |3 -2 6 5

The properties: (zeall gaibadll) o ju5 S35 S apaiant
The properties of Addition of matrices:

Let it all of A, B and C are the matrices accbfgd;\< &) (suitable) for addition in size (mxn)
then the law is correct:
1. Commutative lawdsi) o sil8 ) 15, K sluy
A+B=B+A
2. Associative law{gwesdll () 58) o5 S5 sluly
(A+B)+C=A+(B+C)
3. A+0=0+A=A
4. A+(-A)=-A+A=0
5 ifA=B A+C=B+C
IfA+C=B+C then A=B
Proof:
1. A+B=B+A,A=(g),B=(h)
A+B=(g +(hy)
=(ptby)
=(h +q)
=(h) +(a)
=B+A
2. (A+B)+C=A+(B+C)
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Subtraction of matrices: (wlésiaall 7k ) 0oyl S5y J3 5 0 513 8

If A=[a;j]mxn and B=[j]m«n are two (mxn) matrices, their Subtraction (A-Bylefined

to be the matrix [ia- bj ]mxn , Where A—B =A + (-B)

Mathematically, we expre€<3=A—-B as

[Cij]mXH - [ arj - b|j ]mxn
For Examplel:let A and B are two matrices,

& & & &
A= a21 a22 a23 ’ B= b21 b22 b23
a31 a‘32 a‘33 3x3 b31 b32 b33 3x3

Subtracting the two matrices yields

C=A-B= a21 - b21 azz - b22 a23 - b23
a5, —by Ay, —by, a;-by 33

01 6 5
Examplel: Let A= 3 2| , B=|4 3| =findA-B and B-A
-10 o 21 0

Solution:
0 1 6 5 0-6 1-5
A-B=|3 2|-14 3|=| 3-4 2-3|=|-1 -1
-10 2 1 -1-2 0-1

6 5/ [0 1] [ 6-0 5-1] [6
B-A=|4 3|-| 3 2|=| 4-3 3-2(=|1 1
2 1| |-1 o| |2-(-) 1-0| |3

1 4 -2 -2 4 3 ]
H.W: Let A{ } , B{ ]Flnd all the:

3 4 5 2 5 -1

1) A+B

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

Let A=(g;) of a matrix of size (mxn) and (k) be a scalar banthen:

KA=Ak=(Kkp

Examplel:

2 3
Let a=|-1 4| and k=3, then find k.A?

7 0|,

2 3 32 3B 6 9
KA=3|-1 4| =[3-1) 34)|=/-3 12

7 0 A7) 30) 21 0],

The law for Multiplication of a matrix by a scalar:
Let A, B be the matrix for size (mxn) and)), B (4) are scalar, then:
1) 1.A=A1l=A
2) a(A+B)=0A + 0B
3) (@+p)A=0A+pA
4) o (PA) = (aB)A
5 0.A=A.0=0

H.W: Let A:F 1} , B {4 2}. Find all the:
- 4 3 1 3
1) 2 (A+B). 6) -3A + B.
2) 3(2A). 7) 0.A-2B.
3) 0.B 8) (-4+ 7)B + 5A.
4) 2 A+ 4B 9) 3(B - A).
5) B —2A. 10) 4B — 3A

4- Multiplication of two matrices: (“lsiaall cipl) 0oy S5y J55 01y s 5

Let A=(g;) for size (mxn) and B=() for size (nxp), then A.B is defined if and onty{n=n).
A anp = mep

Then:
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C=A UB

mxn<——>nxp

must
T equal

Size of

Product
mx p

0 Notes: This product is defined only when the number ouowhs of matrix A is equal to
the number of rows of matrix B .

Mathematically, if C is a matrix resulting from the multiplication ef@ matricesA
andB, then the elementsc;; ) of C are given by:

n
Gy :Zaikbkj - Equation
k=1
wherek = 1, 2,...,n is the number of columns ik and the number of rows iB. Look carefully at
the subscripts od andb, and note that Equatiarrequires that the number of columns in the left-hand
matrix must be the same as the number of rows in the right-hand matrix. Alsate that Equation
tells us that the product matrix haows and columns.

What does Equatiopmean?Wwell, if we wish to calculate the product of two tmigesA andB:

all a12 a13 bll b12 b13
A=|a, a, a,| and B=|b, b,, by,
Ay Ay Qg b, by, by

thenn = 3, and the produ€ = AB is defined by Equationas:

allbll + a12b21 + a13b3l a11b12 + a12b22 + a13b32 allblS + a12b23 + a13b33
AB = aZlbll + a'22bZl + a23b3l a21b12 + aZZbZZ + a23b32 a21b13 + a22bZ3 + a23b33

ayby a0, taghy  a by, tagh, tagh,  a; by, +agh,; taggh,,

For examplesuppose you define the (mat@ as the product of the two<3 matricesA
andB, shown above. If you wish to calculate the vaitiec,,,

C12 C:.J
C:-

Cp Cn

€1 €3 Cas

you work element-by-element across the first rowths left-hand matrix and element-by-
element down the first column of the right-hand nwads follows:
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a; L@ b, by
()

Ay dy Ay by Do

S O

=91 4 dsy by) by, by ¢y = ayby, +ayby +ayb;,

Similarly, to calculate the value @f,

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

ay dyp d b, b,

5 (b;)
Ay by by (by

Cp3 = |95 Ay ds 31 3 U3 o O =d,,by; +ay b,y + aybsy,

Example2:
If A:B _23} and B :{_1 g _32}, then the size (2 3) of the producAB is obtained by observing:

A 1B

2%x2 <———>2x3

T equial

S

Product
2%x3

The 2x3 matrixAB is computing by performing the following row cala multiplications:

_| (row1 A)l{column1 B) (row1 A)L{column 2 B) (row 1 A)[{column 3 B)
_[(row 2 A)column1 B) (row 2 A)[{column 2 B) (row 2 A)[{column 3 B)]

Performing these multiplications, we obtain:
AB:F —3}[1 0 —2}:[(1)(1)+(—3)(—1) @O +(-3)(2 (1)(—2)+(—3)(3)}{4 -6 —11}

0 2j-12 3 OD+@CE) OO+@@2) OFE+@@F) ] (-2 4 6
Example3: find the product of two matriced, andB. Let
1 2 3 4 5 6
A=|4 5 6/ andB=|7 8 9|.
7 8 9 1 2 3

Solution: We first note that multiplication & by B is allowed by Equationbecause the number of
columns in A is the same as the number of row mvhich allows us to calculaté = AB as:
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[1*4+2*7+3*1 1*5+2*8+3*2 1*6+2*9+3*3
=|4*4+5*7+6*1 4*5+5*8+6*2 4*6+5*9+6*3
| 7*4+8*7+9*1 7*5+8*8+9*2 7*6+8*9+9*3
[21 27 33

=|57 72 87
193 117 141

Laws of multiplication of matrices:

Let A, B and C be any real (complex) matricasd let ¢) be any real number. When all the
following sums and products are defined, matrixtiplitation satisfies the following properties:

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

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

4- o (A.B) = (¢A)B = A(aB)

5 ABZBA (ol JS&) e seniss

6- If A.B = 0 does not necessarily imply thatz0 , B#0.
/- 1f A.B = A.C does not necessarily imply that B = C.

Examplel:
If A:[Z _1} , |3={1 _1} andc:[3 0} , then find:
1 2%x2 2 4 2%x2 3 2 2x2

1) (AxB)xC=Ax(BxC)

Then: (AxB)xC=Ax(BxC)

2) Ax(B+C)=(AxB)+(AxC)

Power of the matrices: (wsiall aby) 0SS 5y ad (01 5) 8303 85y 415

Let A is a Square matrix and (r) is positive reamtber then:
1- A'=AA ... A

For Example:A” = A[A




Linear algebra 2023/2024
A’ = ATATA
2- (A.B)'=A".B ifA.B=B.A
3- In general(A+B)*# A +2AB+B?

4- If and only if A.B=B.A then(A+B)*=A? +2AB+B?

5

If and only if A.B=B.A thenA’-B?=(A-B) (A+B)

2 3 1 1 -1
Examplel: let o-|p -1 3| A B=|3 o/ findall
2 1 2 2 2
1- AB
2- A
3- (A.B)?

Example3: If A.B=B.A, show that (A.Bj= A*B*
Solution:
(A.B)* = (A.B) (A.B) (A.B) (A.B)
=AB ABAB AB ,. AB=BA

= A.AB.BAAB.A.B - AB=B.A
= AAB.AB.BAB ..
= A.AAB.B.B.AB . s
= A.AAB.B.AB.B . s
= A.AAB.AB.B.B ..
= A.AAA.B.B.B.B . s
Then: (A.Bf = A*B*
-2
Exampled: If A=[3 -1 4], ,andpg=| g | ,findAB, A’
3

3x1
Solution: The number of columns in A is the same as the numbws inB, which allows us to
calculate(A . B) as:

-2
AB=[3 -1 4] 6 [=@)x(-2)+(-1)x(6) +4x(3)=[-6+(-6)+12]=0
3
A% = A A
A LA
1x3<————>1x3

not
equal

that the productA® does not exist (the A is not a Square matrix).
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3 0
Example5: For the matrices, A{l 1], B:B ::_; ﬂ,after observing from
-1 0
A 0O B
3x2<———>2%x3
el
T SizeofJ
TTUBredict 3% 3
3 0 1 -1 0 AD+0O32 EED+OF5 GO+ OO 3 -3 0
AB=| 1 1[2 5 J= QO+M@ OED+OE) OO+@O@ (=3 -6 1
-10 DO+0O)@ HEDH+OGS (HO+O@] (-1 1 0f,

To compute the produ@A, we observe

B 0O A
2x3<———>3x2

are
equal
Size of

------- Produet-2-%'2

3 0
BA:F -1 o} - {(1)(3)+(—1)(1)+<0)(—1) <1)<0)+(—1)(1)+(0)<0)}{2 —1} |
2 -5 1 @E+CHO+OE) @O+(HO+OO] [0 -5,

Where: AB # BA

30
Example5: The matriceSA:B :; 2 ﬂ and B { 1 1] , one can immediately see by observing
-1 0
A OB
24<—>3Q2
not
equal

that the productaB does not exist (the number of columns in theredtrix A (4) is not equal to the
number or rows in the right matri (3). However, by seeing

B UOA

H2<—>2%4

are

equal
Size of

L Produet-
3x4
the productBA is the3x4 matrix given by

30 3 -30 6
1 -10 2
BA=| 1 1 =[3 -6 1 7| -
2 -5 15
-1 0 -1 1 0 -2,

HW,: If A{z _4}, Bz{5 3}andc:{4 3},then find:
- 1 O 2 1 2 4
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A(B+C)=AB+A.C

a (A.B) = (@A)B =A(oB) ,leta =3
ABZB.A

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

A? B?* C?

(AB)> ,(ACY ,(B.CY

N o o bk~ w0 Db P

-4 0 6 - 6 -1
H.W,: let A= , B= , C= , Show that A.B=A.C
- 2 0 5 2 4 9

Typeof matrices: (wsiali g5 o5 85y 0,5

1. Diagonal matrix: ¢l & sally (5d) Jeae ¥ o) S 3,
A square matrix A=[d,«n is calleddiagonal matrix if all non-diagonal entries are zero

[ &=0 for all 1#j]. We write diagonal matrix diag@, &, ... , &n)

Diagonal Matrix

0O O
0O O 0
Example: A=|0 0 , B= 0 0
0 O
3x3 O O 9

o O O

e For any fixn) matrix A, I,A = Al,, = A.

Note thatl is always a square matrix, that is, the numbeowf equals the number of columns. Of
course, the size dfis dependent on the size Afwhen multiplying on the left and right as the next
example demonstrates.
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Example2: Let B:E 8} , Show thaB is idempotent matrix
Solution: B2=BxB= 10 X 10 = xD+(0x]) (Ax0)+(0x0) = 10 =B
10/ {10 (IxD)+(0x1) @x0)+ (0x0) 10),

5 -8 -4 )
H.W: A=l 3 -5 -3 show thatA“= A..

-1 2 2

2. Nilpotent matrix: (e8! s sias & sias) 52 0 S5 S 2y
We called for A=[g]nxn Nilpotent matrix when: (A= 0).

Examplel: let A:[_l _1} . Show thaA® =0
1 1

Solution:

a2 7

1 -1 _[((xD+(-1xD) (<= (-1x)]_(0 0} _
[1 1J B ( (1x =1) + (1x1) (1x =1) + (1x1) J _[o lez_

1 -3 -4
Example2: Let A{—l 3 4 ]show thatA is nilpotent matrix.
1 -3 -4

2
HW: If A= { 1 2}, is A nilpotent matrix?

The properties of squar e matrix, diagonal matrix and Identity matrix:

1. Let A is a matrix for any number (size):
Al=1LA=A thatis:

a) If A=[aj]loxn then A.FI,.A=A
b) If A=[aj]mxn then L. A=A.L=A (See pagex)

2.1 =101 =1
3. If A=[gj]xn and S is a scalar matrix for the same size ther5 = S A

4. If A= [aj]nxn and D is a diagonal matrix not scalar matrixtfe same size then:
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5. If A and B are the diagonal matrix then: A =B . A = diagonal matrix.

Examplel:a) Let a=| 1 2| | shovthat Al =1 A=A.
3 4.

Solution:

Al_—12 1 0] [-12 A
~* |3 4]0 1], |3 4],

and

10 -1 2 -1 2
|2.A: = =A

|:0 1:|2><2|: 3 4:|2><2 |: 3 4:|2><2
O0Al =1 A=A

Trace of matrix: (@ saall Ty 31 S 5y (g hsd) ) 9ad s

Is a sum for element main diagonal in square maiviken:
If A= [ajj]nxn then:

tr(A) = a1+ @t &3t ... + an

=Z a;
=

Chapter two

2023/2024

Partitioning of matrix and partition algebr aiC Pr OCESSES: iijaa dy & pal cilles 5 cild shuad) 4 323

o Partitioning of matrix<id siaall 4 jas;

It could be partined(J«<? « & &) 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 (&' >«:) to the sub matrix with capital

letters first one for rows and the second for columns.

e syl (I udlid Adghuall Biecl 9 Bghuo (rut Ag3ges 9 A4A8l Jaglad ) poly ABghan (ST A5 )T Say

)adijo clagaaeSUD Matrices suaadll ALl g Cagaual Joi Cuut sy Bdipe 5 1S 89 o g o g (

Uﬁ-’) (Aij ) Bij ’ cij ) eee
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5 3 -2 2
ex: A= 0 7 3 2
-2 -1 0 6

« Addition of matrices by partition: (4 2l 48 siaall aall)
(JSAD s A Jaa g A ) (il e (S 1) (18 glicial) pan oy rABaNa

Ol S Oy iSAy o g o g Al (e B (ledn g Culy AR b g4 S0 S b gl S Ju ) 999

Let A= ((a;;)) and B= ((b;;)) of the order (mxn). and let A is partition by:

Al A, o A
ps| o P P
Aﬂ &2.” &r
mXxn  mxn, ... mxn
and the order of each sub matrices is: mz:xnl mZTnZ mzj<nr

mxn, mxn, --- mxn

and let B is partition by:

B, B, ... By
B= le Bzz Bzr
Bﬂ &2'” %

mxn. mxn, ... mxn

X XN, --- xn

and the order of each sub matrices is: mz: " mz: z mz' '

mxn mxn, -oomxn,

Ai+B, A +B, ... A+B

+B +B +B
then A + B= A“: 2 AZZ, - Azr: *" | of size (mxn)

A§1+le 'A§2+Bsz As"'Bsr
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M ultiplication matrices by partition: (& jaill 4 shaall i )

4 huadll B Cagiiall 2o ) g ghue S5V A8 sadll 8 3aec Y 2e IS1Y) (518 shiaall (1 jua oy rddaa Dl

Let A=(aij) for size (mxp) and B=(bi,-) for size (pxn), then A.B is defined if and only if, and

matrix A is partined by:

A A, o A
S
Ac Ay o A

and matrix B is partined by:

B, B, ... By
B — le BZZ sz =
Brl Br2 e Brk

mxp, mxp,
mXxp Mmxp,

mxp, Mmxp,

Poxn pxm,
pZXn.I. p2xn2

psxnl psan

mxp
m,xp

m, > Py
Py XNy
Py XNy

pSXnk

A ghaall A88Y) Jaghadll 4 gluca 1Y) 48 ghunall Apaganl) aghadl) 585 o)) o Al ghaal) Gupda aly (81 :ABa

A.lB.I.l + A.ZBZI+"'+ Air Brl’
AB= AZlBll+%2821+"'+A2rBrl’ ’AZZLBlk+AZZBZK +

A§1811+A§2B;1+"'+A§Brl’

a : bille : f

c : dilg : h

o AuBy FAGBy F

ae+bg af +bh
ce+dg cf +dh

2 ’Anglk;ASZBZk +

AW g8 9% AXB ol A0

+ Alr Brk
+ AZr Brk

A§ Brk
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Chapter three // Same type of matrices

1-The transpose of matrix

The transpose, A", of an (mxn) matrix A is the (NxmM) matrix obtained by interchanging

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

A:[qj ]mxn then
A=A :[aji]nxm

1 2 , |11 3
Ex:1-If A= then A' =
3 4 2 4

1
24 B=[1 2| then B':M

The properties of the transpose of matrix:

Let A and B be two matrices suitable for adding and multiplying, and
o be constant then:

1- (AY=A

2- (aA)'=a A

3- (A+B)=A+B

4- (AB)=BA
ZAB

1 2 3

Ex: If A= and a=4 show that:
4 5 6

1- (A)=A

2- (aA)'=a A

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

A=A where aj=a; Oiand |

3-Skew symmetric of matrix:(Adllis ddilaia) Jhilail) 4 gilal) 43 shecaall

A square matrix A is said to be skew symmetric matrix if and only if:
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A, == A where aj;=-aji ai and J

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

0 -2 3
- A=|2 0 4
-3 -4 0
[0 5 -4
2- B=|-5 0 2
4 -2 0

-2 8
3- D=
oo

Theor ems of the Symmetric and Skew symmetric matrix:

1- ror any square matrix A:
a) (A+A) =A+ Asymmetric.
b) (A-A) =-(A-A) skew symmetric.

2- Forall matrixA: A.A and A'. A symmetric matrix.

3- IfAand B are symmetric matrix then:
a) (aA)'=aA
b) (A+B)=A+B
c) IfAB=BAthen (AB)'=AB

4- 1f A and B skew symmetric matrix then:
a) (@A)'=-aA
b) (A+B)'=-(A+B)
c) (AB)'=AB ifA.B=B.A

5- If A =A, B' =—Band A.B=B.A then A.B skew symmetric matrix.

The complex numbers 4iigu s la§ (3iaall) 4uS sall AasY) :

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

a is named real part(.4isy ¢ a) of complex number and ib is named imaginary part
(A £ at) of complex number.

N
Z=a+ib

Ex: Z=3+2i , r=3i , q=-1+4i
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Algebric operation of the complex number 48 jall Jae3 4 juall cilalead)

Let Z, = a +bi
Zz=C+di

1) Addition of the two complex number 4 sl JlacY) aea :
Z1+ Z,= (a +bi) + (c +di)

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

2) Subtraction ofthe two complex number 4 sl dasY) 7 s
- 2= (a + b|) - (C + d|)

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

3) Multiplication of the two complex number 4 jall JeY) @y
Z1. 2= (a + bl) . (C +d|)

= (a.c - bd) + (cb +a d)i
Ex:LetZ;=4+3i andZ,=5i-2 find
1) Z,+ 7, 2)2:-2, 3)7:.7,

4) Multipl the complex number by real number &8s 32 4 jall Ao G pa
Let Z= a +bi and k is real number then:

k.Z = k(a+bi)
= ka + kbi
Ex: LetZ=3 +6i and k=3 find k.Z

Complex matrix 38l 48 siadl)

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

4+5 3-2
Ex: A= . .
L+2| 5—3}
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The conjugate of a matrixa siaal) 433 4

A matrix A= ((a” )) of order (mxn) its named the conjugate matrix and symbolized by K = ((51] )) of

order (mxn).
4+5 3-2
Ex: 1) Let A= ) | then the conjugate of A is
1+2i 5-3i
— |4+5 3-2i| |[4-5 3+2
“|1+20 5-3| |1-2i 5+3
3 2-3
2)Llet B= 1—4i . then the conjugate of B is
—4

Thetranjugate of matrix: (4 siuaal) Aacad 438) ya)A8d| all Aare

A matrix A= ((a” )) of order (mxn) its named the tranjugate of A and symbolized by A",

A =(A)" =(A)

=(A)
2-3 3+i .
Ex: If A= . _|find A",
[2+2| Z—J

The properties of tranjugate of matrix:

1- (A)"=A

2 (kA)’=k A”

3- (A+B)"=A"+B"
2 (A.B)"=B".A"




