Name:_____________________

Student number:_____________________


CMPT 126: Midterm Exam – Fall 2006

Instructions:  Please answer each question in the space provided.

1.  Each of these pieces of code contains one or more errors.  For each problem, circle where the problem occurs and modify the code so that it will work properly.
	Original Code
	Solution

	System.out.println("What is wrong, 

and what can I do?");
	String s1 = “What is wrong,”;
String s2 = “and what can I do?”;
System.out.println(s1+s2);

	if(count = 0)

     System.out.println("The count is 0”);
	if(count==0)
    System.out.println(“The count is 0”);

	if(count<5)

    return

else

    System.out.println(“Count less than 5”);
	if(count<5)
    return;

else

    System.out.println(“Count is >= 5”);

	int[] numbers = int[5];

	int[] numbers = new int[5];

	int fractions[] = {2.5, 3.5, 4.2};
	double fractions[] = {2.5, 3.5, 4.2}

	ArrayList al = new ArrayList();
al.add(5);

System.out.println(al);
	ArrayList<Integer> = new ArrayList<Integer>();
a1.add(5);

System.out.prinln(a1);

	char[] chars = {‘a’, ‘b’, ‘c’};

for(int i=0; i<=chars.length; i++)

    chars[i] = ‘x’;
	char[] chars = {‘a’, ‘b’, ‘c’};

for(int i=0; i<chars.length; i++)

    chars[i] = ‘x’;

	int count=50;
while(count>=0)

{

        System.out.println(count);

        count++;

}
	int count=50;

while(count<=0)

{

        System.out.println(count);

        count++;

}


2.  For each problem, give the output you expect the code to produce.

	Code
	Output

	System.out.println("5 + 27 is " + 5 + 27);
	5+27 is 527

	boolean truthvalue = true;

truthvalue = !truthvalue;

truthvalue = (truthvalue || !truthvalue);
System.out.println(truthvalue);
	true

	String temp = "BIG LETTERS";

String temp2 = temp.toLowerCase();

if(temp==null)

    System.out.println(temp);
    System.out.println(temp2);
	big letters

	double cost = 0.08;

double costsquared = cost * cost;

System.out.println("%5.3f",costsquared);
	0.006

	for(int val=20; val>=0; val-=1)

{

    if(val % 4 != 0)

        System.out.println(val);
}
	19         13          6
18         11          5

17         10          3

15           9          2

14           7          1

	if(“string”==null)

     System.out.println(“Line 1”);

else

     System.out.println(“Line 2”);

     System.out.println(“Line 3”);
	Line 2
Line 3

	boolean[] values = {true, true, true, false};

double frac = 3.1;
int index = 0;
do
{

     System.out.println(“frac”);

     frac = frac – 1;

     index++;

}

while(values[index])


	frac
frac

frac


3.  Definitions.  Briefly describe the meaning of each of following terms and phrases:

a) private method
a method that can only be called from the class where it is defined. 

(as opposed to a public method, which can be called anywhere)
b) data member
a variable define in a class, outside the scope of all methods.

(typically used to represent the state of an object)

c) strong typing
every variable is given a fixed type when it is declared, before it is used.  ( Java is a strongly typed language)
4.  What is the highest and lowest value possible for num after the following statement:

	Random generator = new Random();

int num = generator.next.Int(5) + 2 * 5;
	minimum value:_______10_______

maximum value: ______14_______


5. a) Write a single statement that creates an array of 2 Random objects, called  randoms.
	Random[] randoms = {new Random(), new Random()};


   b) Write a sequence of statements that creates an ArrayList of type Integer, then adds one random number generated by each element of randoms.
	ArrayList<Integer> al = new ArrayList<Integer>();
al.add(randoms[0].nextInt());

al.add(randoms[1].nextInt());


6.  Consider the following list of numbers: 1, 4, 7, 10, 13, ....
     Write a recursive method inList(int n) that returns true if and only if n is in the list.
	boolean inList(int n)
{

    if(n<1)

        return false;

    else if(n==1)

        return true;

    else

        return inList(n-3);

}


7. a) Write a method numOfA(String s) that takes a String as input, and returns the number of times that the letter A occurs.  You should count both upper case A and lower case a.

	int numOfA(String s)
{

    int count = 0;

    for(int i=0; i<s.length; i++)

    {

        if(s.charAt(i)==’a’ || s.charAt(i)==’A’)

             count++;

    }

    return count;

}


b) Write a method with only one line in the body that overloads numOfA(...) to count the number times the letter A (upper or lower case) occurs in an array of characters.

	int numOfA(char[] chars)
{

    return numOfA(new String(chars));

}


c)  Assume that the input String s is a list of characters in alphabetic order.  Use this fact to write a method numOfAlphabeticA(String s) that improves your method in part a) by cutting out unnecessary steps.
	int numOfA(String s)

{

    int count = 0;

    for(int i=0; i<s.length; i++)

    {

        if(s.charAt(i)==’a’ || s.charAt(i)==’A’)

             count++;

        else

             return count;

    }

    return count;

}


	d) Give the running time for part a) in

     Big-O notation.
	e) Give the running time for part c) in 

    Big-O notation.

	O(n)
	O(n)


8. a) Write the source Car.java for a class representing names of cars.  For this problem, a Car object consists of a model name and a year between 1900 and 2006. You need:
- appropriate instance variables, constructor(s), getters and setters
- an equals method for checking if two Car objects are the same

- a toString() method for printing names to the screen
- a static method printYears() that prints the range of admissible years to the screen 

You must use the this reference to set variable values in the constructor(s).

	class Car

{

    private String model;

    private int year;

    final static MAX = 2006, MIN = 1900;

    //Constructor

    Car(String model, int year)

    {

        this.model = model;

         if(year>=MIN && year<=MAX)

              this.year = year;

         else

               //error

    }

   // getters&setters

    public int getYear()

    {

         return year;

    }

    public String getModel()

    {

         return model;

    }

    public void setYear(int year)

    {

         if(year>=MIN && year<=MAX)

              this.year = year;

         else

               //error

    }

    public void setModel(String model)

    {

          this.model = model;

    }
	public String toString()

{

    return “(“ + model + ”, “+ year + “)”;

}

public boolean equals(Car c)

{

    if(this.year==c.getYear()
        && this.model.equals(c.getModel())

        return true;

    else

        return false;

} 

public static void PrintYears()

{

    System.out.println(“1900-2006”);

}


b) Write a test class CarTest with a main method that does the following steps in order:

- print the admissible years to the screen

- create two cars with model name “Civic” and randomly generated years of creation

- print the name-year for each car to the screen

- check if the two created cars are the same

- print “same car” or “different cars” as appropriate

You must use the equals method and the toString method defined in part a).
	class CarTest
{

    public static void main(String[] args)

    {

       Car.printYears();

       Random gn = new Random();

       Car c1 = new Car(“Civic”, gn.nextInt(107)+1900);

       Car c2 = new Car(“Civic”, gn.nextInt(107)+1900);

       System.out.println(c1);

       System.out.println(c2);

       if(c1.equals(c2))

           System.out.println(“Same car”);

       else 

           System.out.println(“Different car”);

    }

}
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