
A SYSTEM OF LINEAR EQUATIONS

Consider a system of m linear equations in n unknowns              

                                    

                                    

                                    

        ………………………………………………………………..

                                    

The system can be written compactly in matrix notation as      

Where         is the matrix of order      , called the matrix of coefficients.

                             
 

is the column vector of order      

      and                 is the column vector of order      

The matrix [A,B] i.e., the matrix formed by the coefficients and the constants is called the augmented matrix.

Any vector U such that AU = B is said to be a solutions of AX = B.
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A SYSTEM OF NON – HOMOGENEOUS LINEAR EQUATIONS:

SOLUTION OF n LINEAR EQUATIONS IN n UNKNOWN:

    If we are given a system of equations     , where A is a non – singular n – rowed square matrix, X is 

   matrix and B is    matrix then the system has unique solution. 

We accept this theorem without proof and learn how to use it to solve the equations. 

1.     Write     

2.     Check that      

3.     Now find    by any suitable method.

4.     The solution is given by        

Note: If A is singular matrix, then this inverse method fails. In that case the system may have infinitely many

     solutions or none at all. 

SOLUTION OF m LINEAR EQUATIONS IN n UNKNOWN:

Working Rule:
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SOME SOLVED EXAMPLES:

1.     Test the consistency of the equations                             
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2.     Solve the following system of linear equations:     
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3.     Are the following equations consistent?  
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4.     Prove that the system of linear equations  
       

          
          

    is consistent and find its solution

5.     Solve the system of equations.            
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6.     Investigate for what values of a, b the following linear equations

                                   have (i) no solution, (ii) a unique solution, 

    (iii) An infinite number of solutions.
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7.     For what value of  the following set of equations is consistent and solve them.
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8.     Show that the following system of equations is consistent if a, b, c are is A.P.
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9.     Find the value of k for which the equations                  ,           

    has a solution. For these values of k, solve the system completely. (HW)

10.     Show that if   0, the system of equations  

        
           

        
   has a unique solution for every choice of 

    a, b, c. If = 0, determine the relation satisfied by a, b, c  such that the system is consistent. 

    Find the general solution by taking  = 0, a = 1, b = 1, c =   .
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