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UNIT-1 

SOLUTIONS OF AN EQUATIONS & EIGEN VALUE PROBLES 

NEWTONS METHOD   OR   NEWTON-RAPHSON METHOD 
 

1. Find the positive root of   correct to three decimal places using   

Newton- Raphson method. 

Solution : 

Let   . 

Now,     

               

               

Therefore the root lies between  1  &  2. 

Let us take  

The Newton- Raphson formula is    

 

 

 

 

 

 

 

 

 

 

 

 

The root of the equation    is  1.856. 
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2. Using Newton’s iterative method to find the root between 0  and  1 of    correct to 

three decimal places. 

Solution : 

Let   . 

Now,     

               

Therefore the root lies between   0  &  1. 

Let us take  

The Newton- Raphson formula is        

 

 

 

 

 

 

              

 

 

 

The root of the equation    is  0.732. 

3. Find the positive root of   correct to six decimal places by  Newton method. 

Solution : 

Let   . 

Now,     

               

Therefore the root lies between  0   &  1.  

Let us take  

The Newton- Raphson formula is      
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The root of the equation    is  . 

4. Using Newton’s iterative method solve     start with  . 

Solution : 

Let   . 

Now,     

               

Therefore the root lies between  0  &  1. 

Let us take  

The Newton- Raphson formula is      
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The root of the equation    is  0.732. 

5. Find the positive root of   Newton- Raphson –method. 

Solution : 

Let   . 

Now,     

               

               

  

Therefore the root lies between  2   &   3. 

Let us take  

The Newton- Raphson formula is     

 

 

 

 

 

The root of the equation    is   2.0946.  

6. Find the positive root of   by  Newton- Raphson –method. Take    

Solution : 

Let   . 

Given    

The Newton- Raphson formula is     

 

 



 

5 
 

 

 

              

 

 

The root of the equation    is  0.5178. 

7. Using Newton’s iterative method to find the negative root  of   .  

Solution : 

Let   . 

Now,     

               

              

              

             

Therefore the root lies between  . 

Let us take   

The Newton- Raphson formula is     

 

 

 

             

            

 

The root of the equation    is . 

 

FIXED POINT ITERATION OR ITERATION METHOD 

The condition for convergence of a method  

Let  be the given equation whose actual root is r. The equation  be written as 

 Let I be the interval containing the root . If  for all x in I, then the sequence of 

approximations   will converge to r, if the initial starting value  is chosen in I. 
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Note 1.  Since   where K is a constant the convergence is linear and the 

convergence is of order 1. 

Note 2. The sufficient condition for  the convergence is   for all x in I 

 

1. Find the positive root of   by Iteration method. 

 Solution : 

Let   . 

Now,     

               

               

Therefore the root lies between  1  &  2. 

Let us take  

 

 

 

Let    

 

 

 

 

 

 

 

 

 

 

Hence the root of the equation is   is  . 

2. Find the Real root of the equation   by Fixed point iteration method. 

Solution:  
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The root lies between  4   &   5. 

 

 

 

 

 

 

 

So that we can use the iteration method. 

Let    
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Hence the root of the equation is   is  . 

3. Find the real root of the equation   correct to five decimal places using fixed 

point iteration method. 

Solution: 

 

 

 

The root lies between  0   &   1. 

 

 

 

 

Now,   

 

 

So that we can use the iteration method. 

Let    
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Hence the root of the equation is     is  . 

4. Solve by iteration method    

Solution : 

 

 

 

The root lies between  0   &   1. 

 

 

 

Now,   

 

 

So that we can use the iteration method. 

Let    

 

 

 

 

Hence the root of the equation is     is  . 

 

GAUSS ELIMINATION AND GAUSS JORDAN METHOD 

1. Solve the system of equations by (i) Gauss elimination method (ii) Gauss Jordan method. 

 . 

Solution :      (i). Gauss elimination method : 
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Let the given system of equations be           

 

 

The given system is equivalent to   

 

 

Now, we need to make   as an upper triangular matrix. 

 

 

 

 

This is an upper triangular matrix. From the above matrix we have  

 

 

 

 

 

 

 

Hence the solution is  

(ii) Gauss Jordan method:        Let the given system of equations be     

                                                                              

 

 

The given system is equivalent to   
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Now, we need to make   as a diagonal matrix. 

 

 

 

 

 

 

 

 

Which is a diagonal matrix, from the matrix, we have 

 

 

 

Hence the solution is  

2. Solve the system of equations by (I) Gauss elimination method (ii) Gauss Jordan method. 

  

Solution : 

(i). Gauss elimination method: 

Let the given system of equations be              

 

 

The given system is equivalent to   
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Now, we need to make   as a upper triangular matrix. 

 

 

 

 

This is an upper triangular matrix. From the above matrix we have  

 

 

 

 

 

 

 

Hence the solution is  

(ii) Gauss Jordan method: 

Let the given system of equations be               

 

 

The given system is equivalent to   

 

 

Now, we need to make   as a diagonal matrix. 
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Which is a diagonal matrix, from the matrix, we have 

 

 

 

Hence the solution is  

 

3. Solve the system of equations by (i) Gauss elimination method (ii) Gauss Jordan method. 

 . 

Solution: 

(i). Gauss elimination method: 

Let the given system of equations be             

 

 

The given system is equivalent to   

 

 

Now, we need to make   as a upper triangular matrix. 

 

 

 

 

This is an upper triangular matrix. From the above matrix we have  
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Hence the solution is  

(ii) Gauss Jordan method: 

Let the given system of equations be            

 

 

The given system is equivalent to   

 

 

Now, we need to make   as a diagonal matrix. 

 

 

 

 

 

 

 

 

Which is a diagonal matrix, from the matrix, we have 

 

 

 

Hence the solution is  

4. Solve the system of equations by  (i) Gauss elimination method (ii) Gauss Jordan method. 

 . 

Solution:    (i) Gauss elimination method 
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Let the given system be                 

                                                         

The given system is equivalent to   

 

 

Now, we need to make   as an upper triangular matrix. 

 

 

This is an upper triangular matrix. From the above matrix we have  

 

 

 

 

Hence the solution is  

(i) . Gauss – Jordan Method : 

The given system is equivalent to   

 

 

Now, we need to make   as a Diagonal triangular matrix. 

 

 

 

 

which is a diagonal matrix, from the matrix we have  

 

 

5. Solve the system of equations by (i) Gauss elimination method (ii) Gauss Jordan method. 

 . 

Solution :   (i) Gauss elimination method 

Let the given system be                              
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The given system is equivalent to   

 

 

Now, we need to make   as an upper triangular matrix. 

 

 

This is an upper triangular matrix. From the above matrix we have  

 

 

 

 

Hence the solution is  

(ii) . Gauss – Jordan Method : 

The given system is equivalent to   

 

 

Now, we need to make   as a Diagonal triangular matrix. 

 

 

 

 

Which is a diagonal matrix, from the matrix we have  

 

 

Hence the solution is  

ITERATIVE METHODS 

Gauss Jacobi and Gauss Siedal Method of Iteration  

Consider the system of equations,        
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If the given system of equations obeys the condition, we can use Gauss Jacobi or Gauss Siedal Iteration 

methods. 

 

Gauss Jacobi Method :          The general   order  iteration is  

 

 

 

Gauss –Siedal  Method : 

 

 

 

1. Solve the following system of equations by Gauss-Jacobi and Gauss-Siedal method of Iteration. 

. 

Solution : As the coefficient matrix is not diagonally dominant in the coefficient matrix we 

rearrange the        equations, 

 

 

 

Since,   ,          ,     

So that we can use Gauss iterative method, 

Since the diagonal elements are dominant in the coefficient matrix, we rewrite  as follows 

 

 

 

Gauss Jacobi Method :             Let the initial values be   

 Iteration : 
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 Iteration : 

 

 

 

 Iteration : 

 

 

 

 Iteration : 

 

 

 

 Iteration : 

 

 

 

 Iteration : 

 

 

 

 Iteration : 
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 Iteration : 

 

 

 

 Iteration : 

 

 

 

 Iteration : 

 

 

 

Hence  ,   correct to three decimal places. 

Gauss Siedal  Method : 

Let the initial values be   

 Iteration :  

 

 

 

 Iteration :  
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 Iteration : 

 

 

 

 Iteration : 

 

 

 

Hence  ,   correct to three decimal places.  

2. Solve the following system of equations by Gauss-Jacobi and Gauss-Siedal method of Iteration.   

. 

 Solution :     

     

                                                             

Since,    

 ,    ,          

So that we use Gauss iterative method, 

Since the diagonal elements are dominant in the coefficient matrix, we rewrite x, y, z as follows 

 

 

 

Gauss Jacobi Method : 

Let the initial values be   

 Iteration : 
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 Iteration : 

 

 

 

We form the Iterations in the table 

Iteration    
    
    
    
    
    
    
    
    
    
    

Hence the solution is       

Gauss Siedal  Method : 

Let the initial values be   

 Iteration : 

 

 

 

 Iteration :  

 

 

 

We form the Iterations in the table 
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Hence the solution is       

3. Solve the following system of equations by Gauss-Jacobi and Gauss-Siedal method of Iteration.     

. 

 Solution :    

                  

                                                           

  ,      ,      

So that we use Gauss iterative method, 

Since the diagonal elements are dominant in the coefficient matrix, we rewrite x, y, z as follows 

 

 

 

Gauss Jacobi Method : 

Let the initial values be   

 Iteration : 

 

 

 

 Iteration : 
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Hence     correct to three decimal places. 

Gauss Siedal  Method : 

Let the initial values be   

 Iteration : 

 

 

 

 Iteration :  

 

 

 

    

    

    

    

    

    

    

    

Hence     correct to three decimal places. 

4. Solve the following system of equations by Gauss-Jacobi and Gauss-Siedal method of Iteration. 

  

 Solution :  

Let the given system be                                    
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Since, 

       ,     ,    

So that we use Gauss iterative method, 

Since the diagonal elements are dominant in the coefficient matrix, we rewrite x, y, z as follows 

 

 

 

Gauss Jacobi Method : 

Let the initial values be   

    

    

    

    

    

    

    

    

    

    

    

Gauss Siedal Method : 

Let the initial values be   

    

    

    

    

    

    

    

    

 

5. Solve by Gauss – Siedal method correct to four decimal places. 

 . 

                Solution : 
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Let the initial value be   

 Iteration : 

 

 

 Iteration :  

 

 

We form the table as follows 

   

   

   

   

   

   

   

   

   

Hence     correct to four decimal places. 

 

EIGEN VALES OF A MATRIX BY POWER METHOD 

1. Using power method find the all Eigen value and the corresponding Eigen vector of the matrix 

 . 

Solution  :      Let   be the initial vector.  

     Therefore,  
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  The dominant Eigen value = 4.   

Corresponding Eigen vector is . 

To find the Second Eigen value : 

Let   

 

We need to find the dominant Eigen value for the matrix B. 

Let   be the initial vector.  

 

 

 

  The dominant Eigen value for B  =  - 5.   

Sum of Eigen values = Trace of the matrix A 
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  The three Eigen values are  - 5,  4  & 7 .   

The  Eigen vector is . 

2. Using power method find the all Eigen value and the corresponding Eigen vector of the matrix  

 . 

Solution  :      Let   be the initial vector.  

Therefore,  
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  The dominant Eigen value = 6 (app).   

Corresponding Eigen vector is . 

To find the Second Eigen value: 

Let   

 

We need to find the dominant Eigen value for the matrix B. 

Let   be the initial vector.  
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  The dominant Eigen value for B  =  - 2.   

Sum of Eigen values = Trace of the matrix A 

  

  

  The three Eigen values are  - 2,  4  & 6 .   

The  Eigen vector is . 

3. Find the largest Eigen value and the corresponding Eigen vector of the matrix   . 

Solution  :       Let   be the initial vector.  

Therefore,  

 

 

 

 

  The dominant Eigen value = 25.18 (app).   

Corresponding Eigen vector is . 

4. Using power method find the dominant  Eigen value and the corresponding Eigen vector of the 

matrix  

 . 
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Solution  :     Let   be the initial vector.  

Therefore,  

 

 

 

 

 

 

 

 

  The dominant Eigen value = 4.60 

Corresponding Eigen vector is . 

5. Find numerically largest e Eigen value and the corresponding Eigen vector of the matrix by 

power method      . 

Solution  :      Let   be the initial vector.  

Therefore,  
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  The Eigen value = 6.998.   

Corresponding Eigen vector is . 

INVERSE OF A MATRIX BY GAUSS JORDAN METHOD 

Example : 1 

 Find the inverse of the matrix   

Solution: 

We know that  

Now,   

Now, we need to make   as a diagonal  matrix. 
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Verification : 

W.k.t      

Example : 1 

 Find the inverse of the matrix   

Solution: 

We know that  

Now,   

Now, we need to make   as a diagonal  matrix. 
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Verification : 

W.k.t   

Example : 3 

 Find the inverse of the matrix   

Solution: 

We know that  

Now,   

Now, we need to make   as a diagonal  matrix. 
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Verification : 

W.k.t   

Example : 4 

 Find the inverse of the matrix   

Solution: 

When we finding the inverse of a matrix A, the diagonal elements should not be zero. If its zero, then re-

arrange the given matrix A. That is  

 

We know that  

Now,   

Now, we need to make   as a diagonal  matrix. 
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Verification : 

W.k.t   

 

METHOD OF FALSE POSITION OR REGULA FALSI METHOD 

Example – 1 :     Solve for a positive root of   by regula falsi method. 

Solution: 

Given   . 

Now,    

 

 

 

 .     

 

 

 

. 

Now     

 we replace the –  value by  2.058824 
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Now     

 we replace the –  value by  2.081264 

 

 

Now     

 we replace the –  value by  2.089639 

 

 

Now     

 we replace the –  value by   

 

 

Now     

 we replace the –  value by   

 

 

Now     

 we replace the –  value by   

 

 

 The Root of the given equation is  . 

Example – 2:  Solve for a positive root of   by the method of false position. 

Solution: 

Given   . 
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Now,    

 

 .     

 

 

 

. 

Now     

 we replace the –  value by   

 

 

Now     

 we replace the –  value by   

 

 

Now     

 we replace the –  value by   

 

 

Now     

 we replace the –  value by   
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Now     

 we replace the –  value by  

 

 

 The Root of the given equation is  . 

Example- 3:   Solve for a positive root of   by regula falsi method. 

Solution: 

Given   . 

Now,    

 

 

 

 .     

 

 

 

. 

Now     

 we replace the –  value by   

 

 

Now     

 we replace the –  value by   
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Now     

 we replace the  value by   

 

 

 The Root of the given equation is  . 

 

 


