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MATRICES ciligaall

The Trace of a Matrix:(dd ga.all ,31)

If there is a square matrix A (n x n), the trace of this matrixis defined as the sum of the

diagonal elements in the square matrix. For example

-2 5 12
A= 3 6 -5
1 8 4

ctraceA=tr A= Zaii

i—-1
Strd=-2+6+4=8

The trace satisfies the following properties:

tr(A+B):trA+trB

tr CA =Ctr A
tr (AB ) =tr (BA)
trl, =n

tr (IA) =tr (A)

Some Special Matrices:

Row Matrix ( iall 48 94.a4)

A matrix that has only one row is called a Row Matrix, and it is sometimes referred to as a

Row Vector. This matrix is denoted by the symbol (A) and its order is (1 x n). For example:

(4).,=G 6 3)
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Column Matrix:

A matrix that has only one column is called a Column Matrix, and itis sometimes referred

to as a Column Vector. This matrix is denoted by the symbol [A], and its order is (mx 1).

For example:

:[A]4><1 =

N A= N

Square Matrix (da3,413d9i4all)

A square matrix is a matrix in which the number of rows equals the number of columns.

For example, the following matrix:

1 -3 4
2 4 3
6 5 7

Diagonal Matrix (4l a1l 33 9 all)

A diagonal matrix is a square matrix in which all elements are zero except for the elements

on the main diagonal (the diagonal that runs from the top-left element to the bottom-right

element (@11A22, «.+ , Ay ) For example, the following matrix:

1 0 0 O

05 00
A=

0 0 3 0

0 0 0 8
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Scalar and Unit Matrix :3usell 48 9d4009 Apuslall Adoa all

A diagonal matrix in which all the elements on its main diagonal are equal is called a Scalar

Matrix. If the elements on the main diagonal of a scalar matrix are equal to one, it is called a

Unit Matrix or Identity Matrix. This matrix is denoted by the symbol In where n x n

represents the order of the matrix. For example:

1 0 0

) ]4=

o~
Il
S O =
S = O
— o O

0
01 00
0 010
0 0 01

In general, if A is a square matrix of order (m x m) and | maxn 15 the unit (identity) matrix of the
same order, then:

JA=Al = A
I==F=..... =7

A sy ) D) (S g o g maa 20 K Cus

By multiplying any matrix A by the identity matrix I, the matrix A remains unchanged, provided

that the multiplication of the two matrices follows the previously stated rules of matrix

multiplication. For example:

Qo ALB a8y sl (g (A LS A Adghaal) A0 Bas gl Adghuan B A A shian ) i
P Miad ¢ ) il ghiaal) G () 918 a1 hiaal)
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