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Your Name____________________________________
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Your USL's Name________________________________
 

Instructions: 

1. There are 4 questions on this test. 

2. You will have 2 hours to complete the test.

3. You may not use a calculator. 

4. Please make your answers legible. 

5. When code is required, write Java code.

6. You may not use any classes' or methods from the Java Standard Library except as noted. You may use System.out.println(), System.out.print, any classes equals methods, and native arrays.

1. (3 points each, 30 points total) Short answer questions. For code sample state the output. If the output would cause a syntax error answer "syntax error" and if it would cause a runtime error answer "runtime error" In the case of an error explain what caused the syntax error or runtime error.

A.

What is the output of the following code?

int[] list = {16, 9, 4, 1};

int[] otherList = new int[list[1]];

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


otherList[i] = list[3] + i * i;

System.out.println( otherList[0] + " " + otherList[5] + " " + 

otherList[otherList.length-1]);
____________________________________________

B.


What is the output of the following code?

int[][] mat = new int[5][4];

for(int c = 2; c < mat[0].length; c++)


for(int r = 1; r < 4; r++)



mat[r][c] = r * c;

int total = 0;

for(int c = 0; c < mat.length; c++)


total += mat[c][c];

System.out.println( total );

_________________________________________________
C.


Consider the following method:

public static void hershey(int a, int b)

{
int x = a * 2;


int y = b * 3;


System.out.println(a + " " + b + " " + x + " " + y);


b--;


a++;


System.out.println(a + " " + b + " " + x + " "  + y);

}
What is the output of the following code?

int x = 5;

int y = 3;

System.out.println( x + " " + y );

hershey(x, y);

System.out.println( x + " " + y );

_________________________________________________
For questions D – J Consider the following classes:

public abstract class Candy
{
private String myName;


private int iMyCalories;


public Candy()


{
myName = "unknown";

iMyCalories = 0;

}


public Candy(String name)


{
myName = name;

iMyCalories = 0;

}


public Candy(String name, int calories)


{
myName = name;



iMyCalories = calories;


}


public String toString()


{
return myName + " " + iMyCalories;
}


public void setCalories(int calories)


{
iMyCalories = calories;
}


public int getCalories()


{
return iMyCalories ;
}


public abstract String getDescriptor();

}

public class ChocolatyCandy extends Candy

{
private String myAdj;


public ChocolatyCandy()


{
myAdj = "Chocolaty";
}


public ChocolatyCandy(String name, String adj, int calories)


{
super(name, calories);



myAdj = adj;


}


public String toString()


{
return super.toString() + " " + myAdj;
}

public String getDescriptor()

{
return myAdj;
}

}

D.
Consider the following method

public static void setTrueCal(ChocolatyCandy c)

{
System.out.println( c.toString() );


c.setCalories( c.getCalories() * 3 );


System.out.println( c.toString() );

}
What is the output of the following code? (setTrueCal and the following code appear in a class other than Candy and ChocolatyCandy. )

ChocolatyCandy c2 = new ChocolatyCandy("Kit-Kat", "Crunchy", 200);

System.out.println( c2.toString() );

setTrueCal(c2);

System.out.println( c2.toString() );
_________________________________________________
E.
Consider the following method:

public static void incrementCal(Candy c, int delta)

{
System.out.println( c.toString() );


c = new ChocolatyCandy("Snickers", "with Peanuts", 

c.getCalories() + delta );


System.out.println( c.toString() );

}

What is the output of the following code? (incrementCal and the following code appear in a class other than Candy and ChocolatyCandy. )

ChocolatyCandy c3 = new ChocolatyCandy("Snickers", "with Peanuts", 300);

System.out.println( c3.toString() );

incrementCal(c3, 200);

System.out.println( c3.toString() );

_________________________________________________

F. What is the output of the following code?

ChocolatyCandy c4 = new ChocolatyCandy("Snickers", "with Peanuts", 300);

ChocolatyCandy c5 = new ChocolatyCandy("Snickers", "with Peanuts", 300);

System.out.println( c4 == c5 );

c4 = c5;

c5.setCalories(500);

c4.setCalories(200);

System.out.println( c4 == c5 );

System.out.println( c4.toString() );

System.out.println( c5.toString() );

_________________________________________________

G. What is the output of the following code?

ChocolatyCandy[] cList = new ChocolatyCandy[3];

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


System.out.println( cList[i].toString() );

_________________________________________________    

H. Consider the following class

public class SugaryCandy extends Candy

{
private int iMySugarPercentage;


public SugaryCandy(String name, int sugar, int calories)


{
super(name, calories);



iMySugarPercentage = sugar;


}


public String toString()


{
return super.toString() + " Sugar %  " + iMySugarPercentage;
}

}


Explain why this class will not compile and what the implication of allowing the class to compile would be.

_________________________________________________    

I. Explain how Polymorphism expands what a valid data type is for an object variable.

_________________________________________________    

J.  What is the output of the following code . (The code appears in a class other than Candy or ChocolatyCandy. )

ChocolatyCandy c6 = new ChocolatyCandy("100 Grand Bar", "Chewy", 1000);

ChocolatyCandy c7 = new ChocolatyCandy("Milky Way", "Yummy", 1000);

System.out.println( c6.toString() + " " + c6.iMyCalories + " " + 


c7.equals(c6) );

_________________________________________________    

2. Arrays(30 Points) This question uses a Card class.

public class Card 

{   public static final int TWO = 0;
    public static final int THREE = 1;

    public static final int FOUR = 2;

    public static final int FIVE = 3;

    public static final int SIX = 4;

    public static final int SEVEN = 5;

    public static final int EIGHT = 6;

    public static final int NINE = 7;

    public static final int TEN = 8;

    public static final int JACK = 9;

    public static final int QUEEN = 10;

    public static final int KING = 11;

    public static final int ACE = 12;

    public static final int CLUBS = 0;

    public static final int DIAMONDS = 1;

    public static final int HEARTS = 2;

    public static final int SPADES = 3;
    /*  Default constructor

        pre:  none

        post:   getValue() = TWO

                getSuit() = CLUBS

    */

    public Card()
       /*  pre:    TWO <= value <= ACE

                CLUBS <= suit <= SPADES

        post:   getValue() = value

                getSuit() = suit

    */

    public Card(int value, int suit)

    /*  pre:    none

        post:   returns cards Value

    */

    public int getValue()

    /*  pre:    none

        post:   returns cards Suit

    */

    public int getSuit()

    /*  pre:    otherCard != null, otherCard is a Card object

        post:   true iff two cards have same suit and value

    */

    public boolean equals(Object otherCard)

}
Write a method that determines if an array of Card objects contains a flush. A flush is defined as all cards having the same suit if the array has 5 or fewer cards, or a minimum of 5 cards of the same suit it the array has more than 5 cards. For example, if hand contains (2 of spades, 6 of spades) it is a flush. If hand contains (2 of spades, 6 of spades, 7 of spades, 8 of spades, 9 of hearts, 4 of hearts, 10 of spades, Jack of spades) it is a flush as well.

/*pre: hand != null, hand.length > 1, no elements of hand = null
  post: if hand.length <= 5 return true if all cards share the same 

suit. if hand.length > 5 return true as long as 5 of the cards in the array share the same suit. If there are more than 5 cards that share the same suit it is still considered a flush.

Note, this method is not part of the Card class.

Do not write any code to handle violations of the preconditions. You may assume the precondition are always met.

You may use any of the stated methods from the Card class.

*/

public boolean  isFlush(Card[] hand)
{
 

3. Matrices (30 points) You are writing a method for the mathematical matrix class. This method is part of  the Matrix class.

public class Matrix

{
/*
holds the elements of the Matrix. Note the dimensions of 

myCells are equal to the dimensions of the Matrix being modeled. There is no extra capacity in myCells.

*/

private int[][] myCells;

public int numRows()


public int numCols()
// pre: 0 <= row < numRows(), 0 <= col < numCols()
public int getVal(int row, int col)

}

Complete the following method:

/* pre: rhs != null, rhs.numRows() = numRows(), 

rhs.numCols() = numCols(), numCols() > 0

   post: return an array of the maximum value from either this Matrix 

or rhs. The length of the returned array shall equal numCols(). Each element N in the returned array shall be the maximum value from column N of this Matrix and rhs.

*/

public int[] maxArray(Matrix rhs)

Example:

If matrix 1 is

 3
5
 3

 1
6
10

-4
5
 2
And matrix 2 is

5 
6
20

8
3
 6

2
1
 0

The returned array would be:

8
6
20

/* pre: rhs != null, rhs.numRows() = numRows(), 

rhs.numCols() = numCols(), numCols() > 0

   post: return an array of the maximum value from either this Matrix 

or rhs. The length of the returned array shall equal numCols(). Each element N in the returned array shall be the maximum value from column N of this Matrix and rhs.

Do not write any code to handle violations of the preconditions. You may assume the precondition are always met.

You may use any of the stated methods of the Matrix class

*/

public int[] maxArray(Matrix rhs)
4. Implementing Classes (20 points) Implement a class that models a section of a road or highway. This class might be used in traffic simulation programs. A section of road has the following characteristics:

It is either hilly or flat.

It is either curvy or straight.

It is either divided or undivided.

A road has a total number of lanes. This is a whole number greater than 0.

Write a class that models a RoadSection. Include a default constructor and a constructor that allows the user of the class to specify all attributes of the RoadSection. Override Object's equals method, but exclude the "perfect equals method" code. Override Object's toString method. Include a method that returns true if this section is a slow section. Slow road sections are ones that are hilly, or curvy, or undivided and have fewer than 3 lanes. Also include a method that returns true if this RoadSection is considered a highway. Highways are divided roads that have 4 or more lanes.  Do not include any other accessors or mutators.
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