ICS 202-02 Quiz#1 Key (Term 091)
Duration: 25 minutes
ID#:____________________ Name:________________________________________________

Question#1 [2 + 3 ]
(a) Assume that student1 is a Comparable object, and courseContainer is a MySearchableContainer of courses taken by student1. Write a Java statement to create an Association object that associates student1 and courseContainer.

Association asc = new Association(student1, courseContainer);
(b) Using the Association object you created in (a), write Java statement(s) to determine whether student1 is taking courseX. Assume that course objects are Comparable.
MySearchableContainer container = 
                      (MySearchableContainer) asc.getValue();
if(container.isMember(courseX))


System.out.println(student1 + " is taking " + courseX);
   else
     System.out.println(student1 + " is not taking " + courseX);
Question#2 [10 + 5 ]
Given the folowing partial Student definition:

public class Student implements Comparable{

private int id;


private double quizGrade;


private String status;


public double getQuizGrade(){



return quizGrade;


}


public void setStatus(String newStatus){



Status = newStatus;


}


// . . .

}

Assume that a container studentContainer has been initialized with some Student objects

(a) Write a visitor class StudentVisitor, whose instance modifies the status field of each student object in studentContainer it visits according to:
	quizGrade
	status

	>= 50
	"pass"

	< 50
	"fail"


         public class StudentVisitor extends AbstractVisitor{
           public void visit(Object object){

               Student student = (Student) object;


          if(student.getQuizGrade() >= 50;



        student.setStatus("pass");


          else



        student.setStatus("pass");

               }

         }

(b) Write Java statements to show how the Visitor you wrote in (a) is used in a test program to visit studentContainer and then display, using an iterator, each student in the container.

StudentVisitor sv = new StudentVisitor();
     if(studentContainer.isEmpty())

        System.out.println("The student container is empty");

      else{

studentContainer.accept(sv);

Iterator iterator = studentContainer.iterator();

while(iterator.hasNext())

   System.out.println((Student) iterator.next());

      }

Question#3 [2 + 3 + 5]
(a) What is the Big-O complexity of f(n) = 3 log n + 5n2 log n + 500 n2 + 600 n ?

O(n2 log n)
(b) Using the definition of Big-O, prove that f(n) = 4n2 + 6n + 3 is O(n2)

    By the definition of Big-O if f(n) is O(n2) then:


4n2 + 6n + 3 ≤  cn2        where c > 0

(   4 + 6 / n + 3 / n2  ≤  c
     (   when n = 1 , c = 13
     (   f(n) is O(n2),  because  f(n) ≤  13n2   ( n ≥  1
(c) Find the complexity of the following program fragment by counting the exact number of basic operations [Show the details of your computations]:

// . . .

int sum = 0;

int product = 1;

for(int k = 1; k <= n; k++){

      sum = sum + k;

      product = product * sum;

}

System.out.println(sum);

System.out.println(product);

       T(n) = 1 + 1 + 1 + (n + 1) + n[2 + 2 + 2] + 1 + 1

        = 7n + 6
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