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CST8130: Data Structures
Midterm Test #2 – A
Name: _______Solutions______________________
There are 19 questions in this test worth a total of 26 marks.  If you have any questions, raise your hand and I will come and answer.  
There are no intentional compile errors in this test (in case I missed some typos).
All of the questions will be answered in on this paper.   You have 90 minutes to complete this test.  The following classes will be used in this test: 
public class Student {
   
     private  int studentNumber;
     private String studentName = new String();
     private float studentGPA;
 
…. select methods are here………..
     public boolean addStudentFromFile(Scanner inFile) {
              if (inFile.hasNextInt())
                   studentNumber = inFile.nextInt();
              else return false;
              studentname = inFile.next();
              if (inFile.hasNextFloat())
                   studentNumber = inFile.nextFloat();
              else return false;
              return true;
     }
     public String toString( )  {
             return studentName + “ “ + studentNumber + “ has average “ + studentGPA;
     } 
     public boolean  isEligibleForCoop() {
              if (studentGPA >= 2.7f)   
                        return true;
              else return false;  
    } 
}
   ----------------------------------------------------------------------------------------------------------------------------------------
public class CST8130 {
       private String className;
       private ArrayList<Student> students;
	
       public CST8130 (int initialSize, String name) {
                    //   …..  you may write the code that goes here in one of the questions……
       }

       public String toString () {
                   // …..  you mayl write the code that goes here in one of the questions……
       }
	           public void addStudentsFromFile (Scanner inFile) {
                   // …..  you may write the code that goes here in one of the questions……
       }
}
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Multiple choice questions:

1. Given the declaration in method main,    CST8130 ourClass = new CST8130(15, “Winter 2019”);
Fill in the blank in this statement:   When we add the _______th Student to the ArrayList in ourClass object, the array inside the ArrayList will need to be reallocated to be made larger.

a)   11	  b)   26            c)  16	    d)  15	e)  2           f) none of the other answers

2. If an Double object uses 2 Bytes of memory (to hold the primitive double inside it), and a reference uses 1 Byte of memory, how many Bytes of memory does a single linked list with 4 nodes of type Double have in memory in total (including head reference)?

a) [bookmark: _GoBack]12	  b)   13	           c)   16          d)  17           e) 21           f) none of the other answers  

3. Consider LList and LLNode classes (singly linked list with only head reference).   The code to add an object newOne at the head of the list is:
a)   newOne.updateNode(head);
  head = newOne;

b)   head = newOne;
  newOne.updateNode(head);

c) head = newOne;

d) none of the other answers

4. An array contains the following elements (in ascending order):
12     14    17    24     29     33    50     52   58    62      68     79     83     92
       In what order would a binary search look to find the number 62 in the array (and 62 is found) where
       midpoint is computed as (lowerIndex + upperIndex) / 2 in each iteration?
a) 50  62
b) 52  68  62
c) 52  79  62
d) 50  68  58  62

5. What is the bigO efficiency of deleting the last element from a single linked list with n elements with head and tail references?
a)  O(log n)            b)  O(nlogn)    c) O(n)          d)  O(1)      e)   O(n2)     f) none of the other answers

6. What is the bigO efficiency of deleting the last element from a double linked list with n elements?
a)  O(log n)            b)  O(nlogn)    c) O(n)          d)  O(1)      e)   O(n2)     f) none of the other answers

7.  Assuming a references uses 1 Byte in memory, what is the difference in total memory allocation for the elements only for a stack of n elements implemented as a dynamically allocated array compared to implemented as a doubly linked list?
a) No difference – they use the same memory 
b) n Bytes (for n references)
c) 2n Bytes (for 2 times n references)
d) 3n Bytes (for 3 times n references)

8.  Given the following numbers in an array after the 4th pass of Insertion sort.  What would be the order of the numbers in the array after the 5th pass of Insertion sort (ie after one more pass)?
2    4     8    13     7    1    15    3    26
a) 1   2   4   8   13   7    15   3    26
b) 2   4   7   8   13   1    15   3    26
c) 2   3   4   8    7   13    1   15   26
d) 1   2   3   4    7    8   13   15    26
e) None of the other answers

9. Given the following numbers in an array.  What would be the order of the numbers in the array after the 2nd pass of Bubble Sort (sorting smallest to largest)   (ie after 2 passes)?
                           	2   22  10   13   1   7   12   3   21
a) 2   10   1     7   12   3   13  21   22
b) 2   10   13   1    7   12   3   21   22
c) 2   8   1   7   13  3  15   22   26
d) None of the other answers

10.  The main advantage of using QuickSort over InsertionSort is:
a) More efficient algorithm O(nlogn) compared to O(n2)
b) Significantly less memory use
c) QuickSort can be written recursively, where InsertionSort cannot
d) None of the other answers

11.  After the following code executes, what value(s) are on stack1?
Stack <Integer> stack1 = new Stack <Integer>;
stack1.push (12);
stack1.push (5);
stack1.push (stack1.pop() – stack1.pop());
stack1.push (8);

a) 8   5  12		b)   8   -7		c)  8   7          d)  8

12.    After the following code executes, what value(s) are on queue1?
Queue<Integer> queue1 = new Queue <Integer>;
queue1.push (12);
queue1.push (5);
queue1.push (queue1.pop() – queue1.pop());
queue1.push (8);

b) 8   5  12		b)   8   -7		c)  8    7         d) 8

13.  What is the bigO efficiency of method  add(E e) in ArrayList class?
a) O(log n)            b)  O(nlogn)    c) O(n)          d)  O(1)      e)   O(n2)     f) none of the other answers

14. What is the bigO efficiency of method  add(int index, E e) in ArrayList class?
a) O(log n)            b)  O(nlogn)    c) O(n)          d)  O(1)      e)   O(n2)     f) none of the other answers

  
Short Answer Questions:

15.  What is the output if we execute  System.out.println (recurse (6));?  (3 marks)
              public static int recurse (int n) { 
     	      System.out.println (n);
                   if (n<= 0)  Answer here:
6
3
0
18

                          return 1;
                   else           
                          return  n* recurse (n-3);
       }







  
16. Write the code for the initial constructor method in the CST8130 class using Object-Oriented Principles and Java conventions as discussed in class       (2 marks)

public CST8130 (int  initialSize, String name) {


className = new String(name);
if (initialiSize >0)
       students = new ArrayList<Student>(initialSize);
else students = new ArrayList<Student>();
















17.  Write the code for the toString()  method in the CST8130 class using Object-Oriented Principles and Java conventions as discussed in class.      (3 marks)

public String toString() {

String temp = new String (“Class list for: “ + className + “ \n”);
temp += students.toString();
return temp;


OR

String temp = new String (“Class list for: “ + className+ “ \n”);
       for (int i=0; i< students.size(); i++)
              temp += students.get(i).toString();
return temp;


















18.  Write the code for the method addStudentsFromFile (Scanner inFile) in the CST8130 class using Object-Oriented Principles as discussed in class.   There will be no order to the students in the ArrayList students.  Assume that the file has been allocated properly to the inFile object – you just need to read the data from it into the data fields in the Student class.   Note – you need to think about the possibility of bad data in the file.  A sample line in the file would look like (student number, student name, GPA value):
          12344   LindaCrane   3.2

Note – Assume that any methods listed in the Student or CST8130 class listed on the paper have been 
written properly.    If you need to write additional methods, write them as part of your answer.	 (4 marks)		

public boolean addStudentsFromFile (Scanner inFile) {
      if (inFile == null) {
                   System.out.println (“No file object found ”);
		return false;
      |
      Student newOne = null;
	while (inFile.hasNext()) {
             newOne = new Student();
             if (!newOne.addStudentFromFile(inFile)) {
		System.out.println (“Invalid data in file”);
                   return false;
	      }
             students.add(newOne);
      }

      return true;
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