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CST8130: Data Structures
Midterm Test #1: Version A

Name: ___Solutions__________________________
Instructions
There are 17 questions in total worth a total of 27 marks.  You have 45 minutes to complete this test.  Answer all questions on the paper.  There are no intentional compile errors in any of the code segments.  If you have any questions, raise your hand and I will come and answer.
The following classes will be used in this test :
public class Student {
   
     private  int studentNumber = 111111;
     private String studentName = new String();
     private float studentGPA = 0.0f;
 
     public Student() { 
                 studentNumber = 123456;
      }

…. select methods are here………..
     public boolean addFromKeyboard(Scanner keyboard) {
                           // assume code is already written here to read from Scanner (keyboard) to fill all  
                           // data members – you do NOT need to write this code
     }
     public String toString( )  {
             return studentName + “ “ + studentNumber + “ has average “ + studentGPA;
     }     
     public boolean  isEligibleForCoop() {
              return (studentGPA >= 2.7f)   
    } 
}
   ----------------------------------------------------------------------------------------------------------------------------------------
public class CST8130 {
       private int numStudents;
       private Student [ ] students;

       public CST8130 (int max) {
                    //   …..  you will write the code that goes here in one of the questions……
       }

…. select methods are here………..
       public boolean addStudent (Student objToAdd) {
                   // …..  you may write the code that goes here in one of the questions……
       }
      public String toString() {
                   // …..  you may write the code that goes here in one of the questions……
      }         
      public void displayEligibleStudents () {
                   // …..  you may write the code that goes here in one of the questions……
       }
}
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Part  1 – Multiple Choice (12 Questions – 1 mark each)  Answer on this paper.
1. What would be the MOST correct code to initialize the array and instantiate all of its elements in the initial constructor of the CST8130 class?
a) students= new Student[max];			
for (int i=0; i<max; i++)
	students[i] = new Student();

b) if (max < 0)
students = new Student[10];
	      else students = new Student[max];
	      for (int i=0; i<max; i++)
                         students[i] = new Student();

c) numStudents = 0;
students = new Student[10];

d) if (max < 0)
students = new Student[10];
	      else students = new Student[max];
	      for (int i=0; i<students.length; i++)
                         students[i] = new Student();

2. If a reference, an int and a float each use 1 byte in memory; and a String object uses 2 bytes in memory, how many bytes of memory in total is used by students with this declaration?
            Student [ ] students = new Student[6];

a)  1		b)   5	        c)  6		d) 7		e) 36		f) 37

3. If a reference, an int and a float each use 1 byte in memory; and a String object uses 2 bytes in memory, how many bytes of memory in total is used by newOne with this declaration?
            Student  newOne = new Student();

a)  1		b)  4	        c)  5		d)6		e) 7		f) 8

4. What is the BigO of the following code segment?   Assume method doIt() is O(n).
j=n;						
while (j>0)  {					a)  O(n2logn)		b) O(n2)
    doIt();					c)  O(nlogn)                    d) O(logn)
    doIt();					e) none of the other answers			
    j-=2;
}
    
5. Of the following, which is the BEST algorithm measurement?
a) O(n2) 	 b) O(nlogn)	c) O(n2 log n)	      d) O(1)	

6. Of the following, which is the WORST algorithm measurement?
O(n2) 	 b) O(nlogn)	c) O(n2 log n)	      d) O(1)

7. Assuming the following code has executed:   Student me = new Student();
 				        me.addFromKeyboard(keyboard);
	with 12345 entered as studentNumber, “Linda Crane” as studentName and  2.6 as studentGPA.

	What will display from: if (me.isEligibleForCoop())
                                                     System.out.println (me);
                                                  else System.out.println (“not eligible”); 
	
a) me						c)  not eligible
b) Linda Crane 12345 has average 2.6		d)  none of the other answers
                                                            
8. Given the method:   	public static int recurse(int x) {
                                               if (x<2)
                                                     return x;
                                               else return    (x+ recurse(x-1));
			}
What would display from  System.out.println (recurse(3)); ?

a) 1		b)   3		c)   5		d)    6		e)  none of other answers

9. Given the method: 	public static int doThis (int num) {
                                                    int total = 0;
for (int i=0; i<num; i++)
	for (int j=0; j<num-i; j++)
                    total ++;
return total;
}
What will display from System.out.println (doThis(4));

a) 7		b)  8		c)  9		d) 10		e)   11

10. What is the value of  y after the following statements execute?
int x= 5;
double y = 4.2 + 3 * x / 2;
a) 10.2	b) 11.2		c)  11.7		d) 18.0		e) 31.5

11. Student student = new Student();     What value is in studentNumber of student after this executes?
a) 0		b)  111111		c)   123456		

12. From Assignment 1….Given the Packet class with method processNotFound();   and RoutingPacket class (which extends Packet) which also has method processNotFound();

Packet newOne = new RoutingPacket();
newOne.processNotFound();

Which version of processNotFound() will Java execute?
a)  The one in Packet class
b) The one in RoutingPacketclass
c) The one in Packet class and then the one in RoutingPacket class
d) The one in RoutingPacket class and then the one in Packet class
 
Part 2 – Short Answer (15 marks)
13. Two of the sorting algorithms we studied were QuickSort and BubbleSort.   What property of these algorithms might cause us to choose using one over the other? Explain completely.   (2 marks)   


Quicksort has O(nlogn) which is faster than Bubblesort which is O(n2). So QuickSort is faster.













14. Like we did in Hybrid Activity 2, write in the box what this code will display. (4 marks)

public class Test {
	public static void main(String[] args) {  
		Stuff myStuff = new Stuff(15);	  
		System.out.println(myStuff);			  		 
		String s = "changed";  Answer here:
Stuff has n = 2 and s = Original
changed again
changed
Stuff has n = 2 and s = changed

		myStuff.ChangeString(s);  			System.out.println(s);  			System.out.println(myStuff);  		  
	}  
}

public class Stuff {
	private int n = 4;
	private String s = "Original";

	public Stuff(int n) {	
		this.n = n / 6;	
	}

	public void ChangeString(String s) {
		this.s = s;
		s = "changed again";  
		System.out.println(s);
	}
	
	public String toString() {
		return "Stuff has n = " + n + " and s = " + s;
	} 
}

15.  Draw a memory map of ourClass object of type CST8130 declared below.   Assume that code to add two students to the array has been executed as well.
CST8130 ourClass = new CST8130(5);                                                         (3 marks)


16. Write the Java code for a method in the CST8130 class with signature  

public boolean addStudent (Student toAddObj)

This method should add the object toAddObj (which already has complete data in it) to the students array Make sure you handle every case (your code should never crash).  (3 marks)



if (numStudents < students.length) {
	Students[numStudents++] = toAddObj;
      return true;
} else {
System.out.println (“No room to add students);
return false;






17.  Assume that the code for all the methods listed in the Student and CST8130 classes has been written.    Write the code in method main that would add 5 students to a CST8130 object.	(3 marks)

       public static void main (String [] args) {

	Scanner keyboard = new Scanner (System.in);
CST8130 ourClass = new CST8130(5);    

// write rest of code here
                                                     
  Student student = null;
  for (int i=0; i<5; i++) {
       student = new Student();
       if (student.addFromKeyboard(keyboard)) {
             ourClass.addStudent (student);
       } else {
             System.out.println (“Invalid add from keyboard…reenter”);
             i--;
       }
}
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