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CS 307 – Midterm 1 – Spring 2003

Your Name____________________________________

First Name of USL ______________

Last four digits of Social Security Num / Student ID _______________________

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. When code is required, write Java code. 

5. Please make your answers legible. 

6. The style guide is not in effect, except as noted.

7. Unless noted on the question, you may not use any of the classes or methods from the Java standard library. You may use native arrays

1. (2 points each, 30 points total) Java Mechanics. For all parts, what is the output of the code fragment? Write your answer on the line provided. Consider each piece of code in isolation. If the code would cause an error, answer "syntax error" or "runtime error" depending on what type of error it would be. 

A.

public void bug(int y)
{
int temp = 0;


for(int i = 0; i < y; i++)



temp += i * 2;


System.out.println( temp );

}

What is the output of the above code assuming method bug is called with an argument of 4? ( bug(4); )

____________________________________________

B.


// pre: list != null

public void jump(int[] list)
{
int total = 0;


int limit = 100;


for(int i = 0; i < limit; i++)



total += list[i];


System.out.println(total);

}

Can the above code cause a runtime error? Explain why or why not.

_________________________________________________
For parts C – J consider the following class:

public class Rectangle

{
private int iMyWidth;


private int iMyHeight;


public Rectangle()


{
iMyWidth = 1;



iMyHeight = 1;


}


public Rectangle(int width, int height)


{
iMyWidth = width;



iMyHeight = height;


}


public void setWidth(int newWidth)


{
iMyWidth = newWidth;
}


public void setHeight(int newHeight)


{
iMyHeight = newHeight;
}


public int getWidth()


{
return iMyWidth;
}


public int getHeight()


{
return iMyHeight;
}


public String toString()


{
return iMyWidth + " " + iMyHeight;



}

}

C. 

Rectangle[] rList = new Rectangle[10];

System.out.println( rList[3].getWidth() );

What is the output of the above code?

D.


public class RectangleUser2
{
public void rough(Rectangle r1)

{
r1.setWidth( 50 )


r1 = new Rectangle(10, 30);


r1.setHeight( 15 );


System.out.println( r1.toString() );

}

public void neck()

{
Rectangle r1 = new Rectangle(5, 20);


System.out.println( r1.toString() );

ep1.setWidth(40);


System.out.println( r1.toString() );

}

}

What is the output when method neck in class RectangleUser2 is called?

___________________________________________________________

E. 

public class RectangleUser5

{


public int wild(int x, int y)
{
x *= 2;



y = y + x + 2;


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


public void cat()

{
int x = 2;



int y = 3;



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



wild(x, y);



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


}

}

What is the output when method cat in class RectangleUser5 is called?

F.

public class RectangleUser4
{
private Rectangle myRect;

public void compute()


{
myRect = new Rectangle(5,10);



myRect.iMyWidth = 10;



myRect.iMyHeight = 30;



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


}

} 

What is the output when method compute in class RectangleUser4 is called?

G.

Rectangle r1 = new Rectangle(5,20);

Rectangle r2 = new Rectangle(5,10);

r2.setHeight(20);

System.out.println( r1 == r2 );

What is the output of the above code?

H.

Rectangle r1 = new Rectangle(7, 17);

Rectangle r2 = new Rectangle(13, 29);

r1.setWidth( r2.getWidth() );

r2.setHeight(37);

r1.setHeight(41);

System.out.println( r1.getWidth() == r2.getWidth() );

What is the output of the above code?

I. 

Rectangle r1 = new Rectangle(20, 30);

Rectangle r2 = r1;

r1.setWidth(15);

System.out.println( r2.getWidth() + " " + r2.getHeight());

What does the above code output when executed?

J. 

public class RectangleUser
{
public void roger(Rectangle r1, Rectangle r2)

{
r1.setHeight(10);


r2.setWidth(20);

}

public void young()

{
Rectangle r1 = new Rectangle(2, 4,);


Rectangle r2 = new Rectangle(5, 10);


r1.set(12);


roger(r1, r2);


System.out.println( r1.toString() );


System.out.println( r2.toString() );

}

}

What is the output when method young in class RectangleUser is called?

K.

int limit = 5 * 2;

int[] intList = new int[limit];

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


intList[i] = intList.length;

int total = 0;

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


total += intList[i];

System.out.println(total);

What is the output of the above code?

L. 

char[][] charList = new char[5][10];

System.out.println( charList[3].length );

What is the output of the above code?

M.  

int size = 10;

int[][] mat = { {2,2,3,4}, {2,3,3,4}, {3,3,4,2}};

int total = 0;

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


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



total += mat[row][col];

System.out.println(total);

What is the output of the above code?

N.  

int x = 12;

int y = 5;

x++;

++y;

int z = x + y;  

System.out.println( z );

O.  

double a = 12.0;

double b;

int x = 3;

b = x / 4 + a / 24

System.out.println( b );
2. Arrays:  (25 points) From mathworld.wolfram.com: A polynomial is a mathematical expression involving a sum of powers in one or more variables multiplied by coefficients. A polynomial in one variable (i.e., a univariate polynomial) with constant coefficients is given by 

anxn + an-1xn-1 + .. + a2x2+ a1x + a0

The coefficients are the terms or constants an through a0.

The highest power in a univariate polynomial is called its order, or sometimes its degree.

Consider the following class used to represent polynomials. Only the public interface of the class is shown.

public class Poly
{


/*pre: none
  post: getDegree() = 0, getCoefficient(0) = 0
*/
public Poly()

/* pre: none
   post: return the degree of this polynomial, such that return value >= 0
*/
public int getDegree()

/* pre: 0 <= term <= getDegree
  post: returns the coefficient for the specified term
*/
public double getCoefficient(int term)

// other methods and constructors not shown

}
So for example, the polynomial 3x3 – 1.5x2 + 3.3x – 2. Assume the Poly object variable p points to a Poly object that represents this polynomial.

p.getDegree(); // would return 3
p.getCoefficient(3); //would return 3.0
p.getCoefficient(2); // would return –1.5 
p.getCoefficient(1); //would return 3.3
p.getCoefficient(0); // would return –2.0
p.getCoefficient(5); // would result in a runtime error

The powers in the terms represented by Poly objects are all integers greater than or equal to 0. Poly cannot represent polynomials with terms that have negative powers or non integer powers

Write a method that computes the value of a given polynomial from 0 to a specified upper limit.

/* pre: p != null, limit >= 0
   post: return the value of p for the integer points from 0 to limit, 

inclusive
*/
public double[] computeValues(Poly p, int limit)

For example if p pointed to the Poly object described on the previous page and limit was 2 your method must compute the value of p at 0, 1, and 2.

3*03 – 1.5*02 + 3.3*0 – 2 = -2.0

3*13 – 1.5*12 + 3.3*1 – 2 = 2.8

3*23 – 1.5*22 + 3.3*2 – 2 = 22.6

Your method would return an array of length 2, with –2.0 in the element with index 0, 2.8 in the element with index 1, and 22.6 in the element with index 2. 

You may use the Math.pow method on this question. 

// from the Math class
public static double pow(double a,double b)

Returns of value of the first argument raised to the power of the second argument. Special cases: 

Parameters: 

a - the base. 

b - the exponent. 

Returns: 

the value ab.

Complete the method on the next page:

/* pre: p != null, limit >= 0
   post: return the value of p for the integer points from 0 to limit, 

inclusive
*/
public double[] computeValues(Poly p, int limit)

{

3. 2D Arrays (25 points) In this question you will create a picture using an array of characters and a 2D array. The completed picture will look like a quilt. Consider the characters <,-,>,-,[,-,]. A picture could be created by simply repeating that sequence of characters over and over. If the picture had 8 rows and 5 columns and the characters are inserted from left to right, top to bottom I would get the following:

<->-[
-]<->

-[-]<

->-[-
]<->-
[-]<-
>-[-]

<->-[

Write a method that creates a 2D array of characters based on a supplied character set.

/*pre: list != null, list.length > 0, rows > 0, cols > 0

 post: return a 2D array of chars with the proper number of rows and columns as specified by the parameters rows and columns, using the chars in list as described above. Chars are to be inserted left to right, top to bottom.
*/

public char[][] makePicture(char[] list, int rows, int cols)

{ 
// complete the method on the following page
/*pre: list != null, list.length > 0, rows > 0, cols > 0

 post: return a 2D array of chars with the proper number of rows and columns as specified by the parameters rows and columns, using the chars in list as described above. Chars are to be inserted left to right, top to bottom.
*/

public char[][] makePicture(char[] list, int rows, int cols)

{ 
// complete the method on the following page

4. Classes and Objects(20 points) Implement a class that models a direction. Directions consist of a whole number of degrees. There are 360 degrees on a compass and thus 360 possible directions. 

Write out the class code for the Direction class. It must include the following

1. Declare class constants for the four cardinal directions North, South, East, and West. North = 0 degrees, east = 90 degrees, South = 180 degrees, and West = 270 degrees. 

2. Create a default constructor 

3. Create a constructor where the user of the class specifies the number of degrees. The constructor only has no preconditions

4. An accessor method to get the number of degrees this direction has. This method shall return a number that is greater than or equal to 0 and less than 360.

5. A method to reverse the direction, change it by 180 degrees.

6. Override the equals method from the Object class. two directions are equal if they have the same number of degrees. You do not have to write  out the "perfect equals method" as presented in class, only the relevant part for the Direction class.
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