Your may take your exam online from October 9-13 and will have two sections. A blackboard section will consist of standard essay/short answer question with a time limit of 90 minutes.  A Hackerank section will consist of programming problems through a web interface IDE.  You may complete them in an order, but everything must be completed by October 13, 2359.  The exam will consist of programming problems that are solved through hackerrank and analysis of of algorithms (showing the state at each step) through blackboard.  Additionally there will be some concept questions on BlackBoard.  I will be grading the logic/concepts (style, clarity, performance, etc.) of your code and your ability to perform analysis of code/algorithms.  It is in your best interest to be verbose so I can award as many points as possible.  I'm looking for logic/concepts as well as style, clarity, and performance of your code.

The material will cover what we have discussed so far, including: arrays, singly/doubly linked lists, operator overloading, templates, searching, sorting (Bubble, Selection, Insertion, Quick, Merge), pointers, static/stack/heap memory, Big-O analysis, stacks, queues, and recursion.

This is the third offering of Data Structures as an online class.

Here is an example problem:

1) DoubleList is a doubly linked list which has both head and tail pointers (to the beginning and end of the list respectively):

class DoubleList {

public:

  DoubleList() : head(0), tail(0) {}

  void printReverse() const;

  bool insertEnd(int val);

  bool insertSorted(int val);

private:

  struct Node {

    Node (int d=0, Node *n=0, Node *p=0) : data(d), next(n), prev(p) {}  //optional to use this

    int data;

    Node *next, *prev;

  };

  Node *head, *tail;

};

a) (7 points) Implement the printReverse member function that prints all of the items in the list in reverse. It should print each data value separated by commas and then print a newline at the end.  The comma after the last value in the list is optional.

void DoubleList::printReverse() const {

b)  (7 points) Implement insertEnd which inserts val at the end of the list regardless of its value or if it is a duplicate.  It returns true iff val could be added.

bool DoubleList::insertEnd(int val) {

c) (16 points) Implement insertSorted which inserts val into its sorted (increasing) position in the list.  It returns true iff val could be successfully inserted AND was NOT already present in the list (so no duplicates allowed).

bool DoubleList::insertSorted(int val) {

Note: Obviously we have covered Doubly linked lists, on the exam I may add a twist to the data structure.

Another example to be ready for (you will see this on your midterm):

(10 pts) Perform Bubble, Selection, or Insertion sort on the following (be sure to tell me which sort you are doing AND show each step):

	2
	8
	9
	0
	5
	6
	1
	3
	4
	7

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


(10 pts) Using the same set of data perform Quick or Merge sort.  Why was it faster?

WARNING:A significant portion of this exam has to be done through Blackboard. Please save the questions/answers to a document.  If/when Blackboard crashes and deletes your responses you may email me your answers, as long as it is within the time window. I do recommend taking the exam in class, because if I see blackboard crash I am willing to restart the exam.
Let me be clear:  If you chose to take the exam outside of class time and Blackboard crashes and you do not email me your work by the the end of exam time, then your Blackboard midterm grade is a 0.
Hackerrank: Hackerrank provides an online environment to do timed programming problems.  Some things to keep in mind:
· Your time limit is for all problems (not just one.)
· You may do the problems in any order and jump between problems as you wish.
· Each question has a set of test cases to pass.  Your grade will be based on the percentage of test cases you pass.  Manage your time.
· Make sure your last submission is your best.
· You may submit for testing as many times as you wish.
The Blackboard portion will count for 60% of your midterm grade.
The Hackerrank portion will count for 40% of your midterm grade.
