
Objective of lecture.To understand the following points

 1- Definitions.
 
 2- Matrices properties.

 3- Gaussian elimination.

 4-Crammer’s rule.



What is Matrix ? M a t r i x  i s  a  r e c t a n g u l a r  a r ra y   o f  n u m b e r s  a n d  
b o u n d e d  b y  t h e  b ra c ke t s

Suppose we have  X -  y = -3 and x +2 y =+ 3
System of linear 
equations

Matrix (2x2) means two 
rows and two columns



What is Matrix ?
M a t r i x  i s  a  r e c t a n g u l a r  a r ra y   o f  n u m b e r s  a n d  
b o u n d e d  b y  t h e  b ra c ke t s

Suppose we have  X -  y = - 3 & X +2 y =+ 3
System of linear 
equations

Matrix (2x2) means two 
rows and two columns

The two lines can be written un the general 
form.

For the first line: a1=1, b1=-1 and c1= -3 

For the second line: a2=1, b2= 2 and c2= +3 



Matrix can be formed as follows

Matrix 

coefficient

Vector of 

column matrix

A X =B

Constants

M a t r i x  i s  a  r e c t a n g u l a r  a r ra y   o f  n u m b e r s  a n d  b o u n d e d  b y  t h e  
b ra c ke t s



What is Augmented Matrix ?



Square matrix

Row matrix

2    6     7     9

Null or Zero matrix Matrix with all elements are 
zeros

Diagonal matrix
Square Matrix with all  non diagonal are zeros.

3   0      0
0     -7      0
0      0       2



Scalar matrix
Matrix with all 
diagonals are  a scalar

2   0     0
0     2    0
0     0    2

Symmetric matrix

Matrix with all values of I,j  
aij=aji

Skew Symmetric matrix
a21 =-a12 a23 =-a32

Unit matrix-I
Matrix with all diagonals are  unity 
and other elements are zeros



Triangular matrix (Echelon form)

Matrix consists of one of the two forms

2   0     0
4    2     0
5     8    2 Lower  Triangular 

Upper Triangular 

aij   for i<or =J

1  3     2
0    4     1

(3x3)0    0     6

U=

0    for I > J



Transpose  of matrix



Orthogonal matrix
If A.𝐴𝑇=If the product of matrix and its transpose is an identity matrix𝐴𝑇.A =I



Equality of matrices

3       X    -4
3      -1     4



Matrix operations1-Matrix addition & subtraction

1  -2     3

2     -1     4

If  A=
B  =

2x3

1 +2       1
1     3      -4

2x3

A+B= B+A

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

A+(-A)= 0

A+(0)= A



Matrix operations
-2-Scalar multiplication

C = -2



Matrix operations

3-Matrix multiplication

2   3      5    If  A=
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