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Linear Equations Systems:

   The system of Linear equations for n equations with m numbers of variable as;
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    Respect to the relation between equations numbers 
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 and variables numbers 
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 ,this system classify to ;

· Square System: In which 
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=

,the system has unique solution iff
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has inverse .

· Over_determind Systems: In which 
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m

<

 ,may be has no solution or (insolvable) ,such ;
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         which inconsistent .

· Under_determind Systems: In which 
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 ,has solution but not unique, infinite solution such ;
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Solution of Linear Algebraic Equations:

  We can solve the system of equations;  
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Where equations number=variables number=n

Through write it as ;
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 is the augmented matrix or some times called the coefficients matrix , and 
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  is the variables vector ,and     
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   is the constants vector .

This system of  equations can be solved by two kinds of methods;

1. Direct Methods:

i) Gauss_Elimination Method.

ii) Gauss_Jordon Elimination Method.

iii) Inverse Method.

iv) Triangular Decomposition Method.

2. Indirect Methods(Iterative Methods);

a) Jacobi Method.

a) Gauss_Seidel Method.

a) Relaxiation Method;

iv) Over.

iv) Under.

      We will study just two kinds for Direct Methods which Gauss_Elimination Method and Gauss_Jordon Elimination Method, and one for Indirect Methods which Gauss_Seidel Method.

     1.  Direct Methods:
i) Gauss_Elimination Method and Backward Substitution 

To solve the system of three equations in form :
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► First step is eliminate
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from all equations(2) and (3), through multiply equation(1) by
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 calculated as ;
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and subtracted it from eq.(2) as ; 
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But    
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   we get;          
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       as;                           
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► In similar way
[image: image24.wmf]1
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is eliminate from eq.(3) by multiplying eq.(1) by
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   and subtracted it from eq.(3) as ; 
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   also       
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   we get;              
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        and so                                     
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  ►Then eliminate 
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 from eq.(5) by multiply by
[image: image33.wmf]3

r

;

                  
[image: image34.wmf]22

32

2

2

)

4

.(

.

)

5

.(

.

a

a

eq

in

x

of

coeff

eq

in

x

of

coeff

r

3

¢

¢

=

=


  then subtracted it from eq.(5) as ;      
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    so                
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     and be ;                                  
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   ►Now evaluate
[image: image40.wmf]3

x

from eq.(6) as;           
[image: image41.wmf]33

3

3

a

b

x

¢

¢

¢

¢

=

     

       ► The backward substitution for value of
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in eq.(4) to evaluate
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.Further substituting values of 
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in eq.(1)to evaluate
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Note:-To avoid many calculating errors ,we can exchange equations order to find a maximum column pivoting member which has maximal absolute value .

Example: Solve by Gauss_Elimination Method the following equations system;

[image: image47.wmf]7

3

2

11

2

4

3

11

4

3

2

1

3

2

1

3

2

1

=

+

+

=

+

+

=

+

+

x

x

x

x

x

x

x

x

x


Solution: Putting system as form ;
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         so will be  
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then  
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2

=

r

   ,and the eq. will be;          
[image: image54.wmf]3

5

3

2

=

-

x

x

           ….(5)         

 so ;                                                   
[image: image55.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

=

ú

ú

ú

û

ù

ê

ê

ê

ë

é

ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

-

3

1

7

1

5

0

1

1

0

1

3

2

3

2

1

x

x

x


  calculate 
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from eq.(6) 
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  ,put value of 
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Exercises:

1. Find solution of linear system ,using Gauss_Elimination Method and backward substitution;
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2. Solve the systems of equations by Gauss_Elimination Method;

          a)   
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                      b)  
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