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INSTRUCTIONS TO STUDENTS

· This exam contributes 30% towards your final mark in this course. 

· Appropriate coding style and documentation are expected. 

· Attach your entire Calculus Project to an email to handin under the Subject Line: The End at the end of the exam. 

· Use the internet as required.
Analysis of Functions
15
a)
The heart of solving equations lies in the ability to determine the roots (zeros) of an expression. Many algorithms exist for discovering the root of a function, some better than others. Newton’s Method is one such iterative strategy that works well in certain situations, but is unreliable in others. The Bisection Method is a more stable approach that starts at the left end of a closed domain interval of a function, records the sign of the range and begins stepping through the domain, evaluating the range. When a change in the sign of the range is encountered, the process is interrupted and a binary search is undertaken. The binary search stops when f(mid) is sufficiently close to 0. The searching continues where it was interrupted and the process continues until the right bound of the closed interval is reached of exceeded. The method becomes more complicated for functions that are not continuous on the interval of the domain in question.

Task.
i)
Add the following method to your Function class,





public void findRoots(double a, double b)



that determines and populates three ArrayList<Double> objects with the roots of a polynomial function, the first derivative and second derivative, respectively, over the indicated  interval of the domain.

ii)
Add the following method to your Function class,






public String getRoots(int which)



that returns the String of roots of the requested function: 
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15
b)
The First and Second Derivative Tests reveal a number of qualitative characteristics of a function. Among them are intervals of increase and decrease and concavity. Complete the following task making use of the effort you put into part a).
Task.
i)
Add the following method to your Function class,






public String getIntervals(int which)



that returns the requested String of open intervals according to the following values of the parameter which: 0-increase, 1-decrease, 2-concave upward, 3-concave downward.
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