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Syllabus: 

 
Matrices and their operations. Types of matrices. Elementary transformations. Linear 
systems of equations. Determinants, elementary properties. Inverse of a matrix. Vector 
spaces, linear independence, finite dimensional spaces, linear subspaces. Inner product 
spaces. Linear transformations, kernel and image of a linear transformation. Eigen 
values and Eigen vectors of a matrix and of a linear operator. 

 

Textbook: 

 
Elementary Linear Algebra, with Supplemental Applications, 11th Edition 

                                            by 
                        Howard Anton, Chris Rorres 

 
 
Grading: 

   
       30 marks- Midterm  

        10 marks- Quiz 1 
        10 marks- Quiz 2 
       10 marks-Tutorial 
       40 marks- Final Exam 

 
 

Targeted skills: 

 Development of computational kills 
 Development of Logical thinking skills 
 Development of research skills 
 Development of programming skills. 

 
 



 
 
 
 
 
 
 
 
Chapter 1: Linear systems 
 

 
 
 

 
 
 
Solution of the system is a sequence of numbers that satisfy every equation in 
the system. 
We can write solution of a system as explicit form or as ordered n tuples form 
 



 

 
 

 
Remark: if the system has infinite many solutions, then we can write them in 
terms of parameters. 
 
 
For example: 2x+y-z=3 is a linear system in 3 variables and 1 equation which 
has infinite many solutions: 
S= {(t, s, 2t+s-3):  t and s any real numbers} 
 
 
 



How to represent a linear system? 
 
We have 3 manners to write a linear system.  
 

1- Explicit method 
 

 
 
 
 

2- Matrix form      AX=B   where A is a matrix of coefficients , X is column of 
variables and B is a column of constants 
 

 

 
 

3- Augmented matrix: 
 

 
 
 
Remark: 
 
You should learn how induce the explicit form from the Augmented matrix 
form. 
 
 

              Ex) Suppose that  
 
 



                                                 is the augmented matrix of a 
linear system. Write the system as explicit form. 
 
 
Answer: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 



 

 

 

Remark:  

 

 

 



 

 

 

 

 

 



 

 



 

 

 

 



 

 

Remark: We have to noticed some properties which are Not satisfied in the class of 
matrices.  

1- Product of matrices is not commutative. 

 



 

 
 

 
 



 
 

 

  

 



 

 

 

 

 

  

 

 



 

 
 

 

 



 

 

Question) If A is skew-symmetric matrix, find trace(A)? 

Challenge question: Give an example on Symmetric matrix and skew-symmetric matrix in the same 
time? 

Give an example on diagonal symmetric matrix? 

 

Upper triangular matrix: 

It is a square matric such that all elements under the main diagonal are zeros. 

Give an example: 

Lower triangular matrix: 

It is a square matric such that all elements above the main diagonal are zeros. 

Give an example:  

 

 

 

 

 

 

 

 

 

 

 



Some problems with solutions: 

 

 

 



 

 

 

 



 

 

 


