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1.Description of polynomials  

In MATLAB, a polynomial is represented by a row vector containing the coefficient in decreasing order. 

  

( ) 1 2

1 2 1 0...n n

n n nP x b x b x b x b x b−

−= + + + + +  (1) 

 

 
Fig 1. Create a polynomial in MATLAB  

 

Note. A polynomial of degree n is represented by a vector of size 1n + ; Vector must include all polynomial 

coefficient, even those that are zero. 

2.Calculate or find the roots of polynomials  

The roots of a polynomial are the values of the independent variable that make the polynomial zeros. 
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Fig 2. Compute the roots of the given polynomials in MATLAB  

 

Note. A polynomial of degree n has exactly n roots, though some may be repeated or imaginary. 

3.Obtain polynomials from roots  

If you know the roots of such polynomials, you can get the polynomial’s coefficient with  

( ) ( )( )( ) ( )1 2 3 ....n nP x b x r x r x r x r= − − − −  (2) 

 

 
Fig 3. An example in MATLAB of the obtain polynomials from roots 
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4.Evaluation of polynomials 

To evaluate the polynomial ( )f x  at a given point, one must use the polyval( , ) function/command.   

 
Fig 4. An example in MATLAB of the compute polynomial at a given point 

 

5.Operation with polynomials (Polynomials operations in MATLAB) 

5.1.Multiplication of polynomials 

The classical multiplication of polynomials is performed by convolution of arrays of coefficients, either 

with the function conv( , ) 

  

( ) ( ) ( )h x f x g x=   (3) 

 

Note. The polynomials can be different in the addition and difference polynomials operation. 
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Fig 5. An example of the polynomial’s multiplication in MATLAB 

 

5.2.Division of polynomials 

The function deconv( , ) gives the convolution ratio of two polynomials (deconvolution of the coefficient 

of the polynomial). 

The following example shows the use of this function/command :  

( )

( )

( ) ( )

( ) ( )

d x h x f x

e x h x g x

= 


= 

 (4) 

 

Note. Assuming the result of multiplication of two polynomials ( )f x  and ( )g x  is ( )h x ; so the division 

of ( )h x with ( )f x  will give the polynomial ( )g x ; and similarly the  division ( )h x with  ( )g x will 

give the polynomial ( )f x of result of the multiplication. 
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Fig 6. Compute the division of the polynomials in MATLAB 

 

5.3.Addition of polynomials 

To add two polynomials, simply add their coefficient. Vectors must have the same size or dimensions. 

( ) ( ) ( )a x f x g x= +  (5) 

 

Note. If one shorter than other, must add zero in front (at begin) to make them same size.  

 
Fig 7. Calculate the addition of the given polynomials 
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5.4.Subtraction of polynomials 

To subtract two polynomials, simply and their coefficient. Vectors must have the same size or dimension.  

( ) ( ) ( )s x f x g x= −  (6) 

 

Note. It one shorter than other, must add zero in front (at begin) to make them same size. 

 
Fig 8. Calculate the difference of the polynomials 

 

5.5.Derivative of polynomials 

Using the polyder(.) function/command allows you to compute or find or evaluate the derivative. The 

following example shows the use of this function :  

( ) ( ) 'd x f x=  (7) 
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Fig 9. Compute the derivative of the given polynomials 

 

5.6.Integration of polynomials 

Using the polyint(.) function/command allows you to compute the integration; The following example 

shows the use of this function :  

( ) ( )n x f x dx=   (8) 

 

 
Fig 10. Compute the integration of the given polynomials 
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