THREE TYPES OF CUBIC GRAPHS.
These three very similar cubic equations have very different graphs:

y = x3 – 3x2 + 2x ; y = x3 – 3x2 + 3x ; y = x3 – 3x2 + 4x
_____________________________________________________________________________________
1.   y = x3 – 3x2 + 2x                                          
      y( = 3x2 – 6x + 2 = 0 for max/min 
  so x = 0.42 and 1.58                                                           max pt
                                                                                                        infl pt

Max (0.42, 0.38)          Min  (1.58,  – 0.38)
                                                                                                    1                 2    x

y((= 6x – 6 = 0 at inflection point so x = 1                               

Inflection point at (1, 0)                                                    Min pt
________________________________________________________
2.   y = x3 – 3x2 + 3x                                          
 If  y( = 3x2 – 6x + 3 = 0                                                stationary infl pt
 then x = 1 but it is neither a max nor a min                                                  
 but the gradient is zero.     

 
y((= 6x – 6 = 0 at inflection point so x = 1                                1                 2    x

  This cubic does not have a max or min point even though the gradient = 0                          

It has a Stationary Inflection point at (1, 1)

_______________________________________________________________

3.   y = x3 – 3x2 + 4x                                          
      y( = 3x2 – 6x + 4 = 0 for max/min 

  but this equation has no real solutions                                             

  so the gradient is NEVER zero. 
                                                                                                             infl pt
y((= 6x – 6 = 0 at inflection point so x = 1                                1                 2    x
   Inflection point is at (1, 2)                                                       
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