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Lecture 2. Derivative of a polynomial and derivative of a product
We apply the definition (4) ,(5) to some important functions to obtain analytical expression of the derivative of such functions.

Let y(x) =   A xn  + B xs + C xp + ….

The first derivative is 

dy/dx= n A xn-1   + s B xs-1  + p C xp-1 +….       (13)

Example (using MATLAB) finding the first and second derivative

% derivatives
syms x A B C n s p;
n=4 ; s=3 ;p=1 ;
y =   A*x^n  + B*x^s + C*x^p 
dydx= diff(y,x)
d2ydx2= diff(y,x,2)
y =

A*x^4+B*x^3+C*x

dydx =

4*A*x^3+3*B*x^2+C

d2ydx2 =

12*A*x^2+6*B*x

     -end of example-

Remark on dimensions A , B , C  etc have different dimensions. If y~ length

and x ~ time     dy/dx ~ length/time  , A ~ length/timen  , B~ length/times ,

C~ length/timep ….

We may justify the rule for the derivative of a product

 dy/dx =d  { f(x) g(x)}

           =  (df/dx) g(x)  + f(x) dg/dx

 using the derivative of a power (n+s). Let

   y = c x n+s  = (cxn ) (xs ) ≡ f(x) g(x).

  Then   dy/dx  = (n+s)c x n+s-1 =( n c x n-1) (xs ) +cxn (s xs-1)

                                   ≡  (df/dx ) g(x) + f(x) (dg/dx)  
     END OF LECTURE
