Introductory Document for Polynomial Example

You will write a program that generates 2nd degree polynomials. Then, the program asks user to guess coordinates of extremum point and min/max property for each polynomial.  This process continues until user inputs "no" when it is asked to continue or not.

For each polynomial the program will calculate x and y values of extremum points and displays whether the user have computed these points correctly or not. If user’s answers are wrong, the program will display the correct value for both terms(x and y). After these two checks, the program will also determine if extremum point is a minimum or a maximum, then compares the result with user’s answer and displays if user was correct or not.
How can we find extremum point of a polynomial?

The extremum point of a polynomial is found by equating the first derivative of the polynomial expression to zero. 

When we have a polynomial such as:

aX^2 + bX + c = y

the first derivative would be

2aX + b = y'

Then, if you compute this equation by equating it to zero (giving 0 to y'), you will get the x value of the extremum point

2aX + b = y' = 0

X = -b/2a

When you find X, it is easy to find Y of that point. You can simply compute the polynomial equation with this value of X

y(X) = aX^2 + bX + c = y
where X is the x value of the extremum point found.

How can we decide whether an extremum point is minimum or maximum point?

Second degree polynomials have one extremum point which is either a global minimum(Figure 1) or global maximum(Figure 2). 
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Figure 1. Global minimum.

Figure 2. Global maximum.
Minimum or maximum point decision can be made by considering the value of second derivative of the polynomial (y'') is positive or negative. In this case, extremum point is the global minimum.
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