THE PROOF OF THE FORMULA FOR DIFFERENTIATING PRODUCTS.
                           If y = u v 
                          dy = u dv  +  v du 

                          dx        dx         dx  

____________________________________________________________________

Firstly we should recognise the derivative when different letters are used.

Eg   lim   f(x+h) –   f(x)    is    dy    or   df(x)   or   f ((x)

        h ( 0             h                   dx          dx  

        lim   u(x+h) –   u(x)    is    du    or  du(x)
        h (0             h                     dx          dx
        lim  v(x+h) –   v(x)    is    dv     or   dv(x)
        h (0             h                    dx           dx   
____________________________________________________________________

  If  y = f(x)  =  u(x) × v(x)    

then  dy = lim   f(x+h) –   f(x)    =   lim  u(x + h) v(x + h) – u(x) v(x) 

               dx       h ( 0             h                   h (0                   h  

Now we add in and subtract the same term and group all the terms to get the desired result. 
The term I will choose is    u(x+h) v(x)
                                                                                                This of course is zero 
dy = lim  u(x + h) v(x + h)     –     u(x) v(x)                             because I have just              

dx                            h                                                               added and subtracted 
                                                                                                 the same term     
dy = lim  u(x + h) v(x + h)    –     u(x+h) v(x) + u(x+h) v(x)    –     u(x) v(x)
dx                                                     h


dy = lim  u(x + h) v(x + h)    –     u(x+h) v(x)   +   u(x+h) v(x)    –     u(x) v(x)
dx                                                     h


dy = lim  u(x + h) v(x + h)    –     v(x)   +   v(x)   u(x+h)    –     u(x) 
dx                                                     h


dy = lim  u(x + h)   v(x + h)    –     v(x)   +  lim  v(x)   u(x+h)    –     u(x) 
dx                                         h                                                         h

dy =    u(x)   dv(x)                                          +     v(x)  du(x)
dx                  dx                                                              dx
Or more briefly    dy = u dv  +  v du 

                          dx        dx         dx  
