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Polynomials

The purpose of this lab is to familiarize you with some of the features in mathlab for manipulating polynomials
Polynomial representation
Given the standard polynomial:   cnxn + c(n-1)x(n-1) + … + c2x2 + c1x + c0 , 

To represent this in matlab:  p = [cn ,   c(n-1),     …..   ,     c2    ,       c1,       c0]

  So, the polynomial   x3 – 7x2 – 6x + 72 = 0 is represented as p1 = [ 1, -7, -6, 72].
Exercise:

  Give the representation of the following polynomial:

P2:   x5 + 4x3 - 8x2 + x -98 = 0

P3:   x3 – x = 0

Related functions:
Let r be a vector representing the roots of a polynomial:
For instance if  p= (x-2) (x+4) (x -3) = 0   then r = [2, -4, 3]

The function   A = poly (r)  returns the coefficients of the polynomial for which r is the root.  In other words, it multiplies the roots and gives the resulting coefficients.
So A = poly (r)  would result in  A = [ 1, -1, -14, 24] 
 to represent  x3– x2  – 14x + 24 = 0.
The reverse function is B = roots(A)., which returns the roots of the polynomial represented in A.  So, as expected  B=  [2, -4, 3]

Exercises:  Find the roots of the followings polynomials:

P5:   x4 – 2x2+1 = 0
P6:   x3 –x2 = 0

P7:  x3 – 122 x2  + 385x + 181500 = 0.

If a = [ 1, 2, 3, 4, 5, 6]

And p(x0 = x4 – 2x2+1   so p = [1,0,-2, 0, 1]
Then b = polyval( p, a )  returns a vector with the value of p(x) evaluated at each value in a.  In this case   b = [ 0, 9, 64, 225, 576, 1225]
Additional exercises:

     Read page 108 and 109 on your textbook, and practice the polynomial multiplication and division. 

Derivatives of polynomials
If p = [2,0,-1]   then q = polyder(p) returns the vector that represents the polynomial that is the first derivative of the polynomial represented in p.
In this case  q = [2,0]

Caution:  this is an overloaded function.  What it returns depending on the arguments passed to it. 

s = polyder(p,q)  returns the derivative of the product of p and q. Consider the case of (2x-3)2.  How would you get matlab to evaluate this.
In lab exercise:

Write a script file that plots the curve of 3 polynomials over the interval  [ 0 – 10 ]:
1)    x2 + 2x + 1

2)    x2 – 1

3)   –x2 +2x

Finally, please review problem 44* on page 136 which we have solved in lab6. It is about polynomial and very relevant with today’s lab. (The sample solution, titled “aircraft.m”,  is on course web site)
