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CS 307 – Midterm 1 – Spring 2004

Your Name____________________________________

Your UTEID _________________________________​_ 

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. The class style guide and coding standards are not in effect

7. You are not graded on the efficiency of your solutions

8. 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 method, and native arrays.

1. (2 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 x = 4;

int y = 7;

int z = 3;

int zz = x + y * z;

System.out.println(zz);
____________________________________________

B.


What is the output of the following code?

int x = 5;

double a = 2.0;

double b = x / a;

System.out.println(b);

_________________________________________________
C.


What is the output of the following code?

int[] list = {0, 1, 2, 3, 5, 7, 9, 11, 13};

System.out.println( list.length );

_________________________________________________
D.


What is the output of the following code?

int total = 0;

for(int i = 0; i < 10; i++)


for(int j = 1; j < 10; j = j * 2)



total++;

System.out.println( total );
_________________________________________________
E.


What is the output of the following code?

From the String class. (character indices start at 0.)

	 char
	charAt(int index) 
          Returns the character at the specified index.


String s = "duct tape";
String result = "";

for(int i = 2; i < s.length(); i = i + 3)


result += s.charAt(i);
System.out.println(result);

_________________________________________________

F. What is the output of the following code when method guy is called?

public void noir(int x, int y)

{
int z = x;


x = y;


y = z;

}

public void guy()

{
int a = 12;


int b = 39;


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


noir(a, b);


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

}

_________________________________________________

For questions G through K consider the following class:

public class Face

{
private String myEyeColor;


private String myHairColor;


public Face()


{
myEyeColor = "Brown";



myHairColor = "Brown";


}


public void changeHair(String hair)


{
myHairColor = hair;
}


public void changeEyes(String eyes)


{
myEyeColor = eyes;
}


public String toString()


{
return myEyeColor + " " + myHairColor;
}

}

G. What is the output of the following code when method lake is called?

public void wobegone(Face f)
{
f.changeHair("blue");


f.changeEyes("blue");

}

public void lake()

{
Face f1 = new Face();


System.out.println( f1.toString() );


wobegone(f1);


System.out.println( f1.toString() );

}
_________________________________________________    

H. What is the output of the following code when method powderMilk is called?

public void biscuits(Face f)
{
f = new Face();

f.changeHair("blue");


f.changeEyes("blue");

}

public void powderMilk()

{
Face f1 = new Face();


System.out.println( f1.toString() );


biscuits(f1);


System.out.println( f1.toString() );

}
_________________________________________________    

I. What is the output of the following code?

Face f1 = new Face();

Face f2 = new Face();

f1.changeHair("black");

f1.changeEyes("green");

f2.changeHair("black");

f2.changeEyes("green");

System.out.println( f1 == f2 );
_________________________________________________    

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

Face f1 = new Face();

Face f2 = new Face();

f1.changeEyes("grey");

f2.myHairColor = "blonde";

System.out.println( f1.toString() );

_________________________________________________    

K. What is the output of the following code?

Face f1 = new Face();

Face f2 = new Face();

f1.changeEyes("grey");

f2.changeHair("red");

f2 = f1;

f1.changeHair("grey");

System.out.println( f1.toString() );

System.out.println( f2.toString() );

_________________________________________________    

For questions L, M, and N consider the following classes:

public abstract class Shape3D

{
public abstract int surfaceArea();


public abstract int volume();


public String toString()

{
return "3D Shape";
}

}

public class Cube extends Shape3D

{
private int iMySide;


public Cube(int side)


{
iMySide = side;
}


public int surfaceArea()


{
return iMySide * iMySide* 6;
}


public int volume()

{
return iMySide * iMySide * iMySide;
}

}

L. What is the output of the following code:

Cube c1 = new Cube(2);

System.out.println( c1.surfaceArea() + " " + c1.toString() );

_________________________________________________    

M. What is the output of the following code:

Shape3D s1 = new Cube(1);

System.out.println( s1.surfaceArea());

System.out.println( s1.volume() );

System.out.println( s1.toString() );

_________________________________________________    

N. Assume the header for the Cube class is changed to this:

public class Cube extends Shape3D implements Comparable

No other changes are made to the class Cube. What is the output of the following code:

Cube c2 = new Cube(3);

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

_________________________________________________    

O. What is the output of the following code:

int[][] mat = new int[5][3];

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


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



mat[r][c] = (r * 2) + c;

System.out.println( mat[3][2] + " " + mat[2][0]);

_________________________________________________    

2. Arrays (25 Points) In this question you will implement another method in the Statistics class. Recall that a Statistics object tracks the outcomes of events when the outcomes are always integers greater than or equal to 0. The portions of the Statistics class that you can use is as follows:

public class Statistics

{
private int[] myData;


public int numEvents()


// returns the number of events in this data set


public double standardDeviation()


// implementation not shown


public double mean()


// implementation not shown 


private int[] resize(int[] list, int newSize)


// returns an array equal in length to newSize and 


// with the same elements as list for the indices


// such that 0 <= index < newSize

}
This version of the Statistics class using a mapping technique to store the outcomes. In this approach the indices of your array of ints represent the outcome of an event and the value stored in that element represents how many times that event has occurred. For example given the data set {0,0,3,4,4,6,6,6,6,6,6,6,6,6,6,7,7,7,7,7,7,7,7,7,7,8,9,12} the array that maps to this data set would be: 

myData
	index:
	0 
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12

	value of element
	 2 
	 0 
	  0 
	  1 
	 2 
	 0 
	 10 
	 10 
	 1 
	 1 
	0 
	  0 
	  1


You will complete a method that determines what outcomes are outliers. An outlier is an outcome that is more than 3 standard deviations away from the mean of the data set. In the above example assume the mean is 6 The standard deviation is 1.5 and 3 times the standard deviation is 4.5. Thus outliers are any outcomes that are more than 4.5 from the mean. In the above data set the outliers are the outcomes 0, 0 and 12. Write a method for the Statistics class that returns an array of the outcomes that are outliers in the data set the Statistics object represents. Note, you are to return each outcome as separate elements in the array. 

result
	index:
	0
	1
	2

	value of element
	0
	0
	12


The returned array must be equal in length to the number of outliers. The outliers that are stored in the elements in the array do not need to be in any particular order.

Complete the following method. This method is part of the Statistics class, but the only parts of the Statistics class you may use are the  private data member myData, the mean, standardDeviation, numeEvents,  and resize methods.

public int[] outliers()
{
/* 
pre: numEvents() > 1

This method returns all outcomes that are outliers in the 

data set represented by this Statistics object. An outlier is any outcome that is more that 3 standard deviations different from the mean of the data set.


*/
3. Matrices (25 points)  The game of Battleship takes place on a grid where players place ships and then take turns taking shots on a grid.  The positions of each players ships is kept secret from the other player. If a player has no good guess as to where to take the next shot one strategy is to pick the midpoint of the longest run of connected cells that have not been targeted yet.

You will write a method that returns which row contains the longest run of connected cells in a two dimensional array of ints that have not been targeted yet. Although the maximum run of untargeted cells could be in a row or a column you will write a method to determine which row has the longest run of untargeted cells.

As an example consider the following grid which represents a player's shots against an opponent:

    0  1   2  3   4  5   6  7   8  9 
column numbers

	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	1
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0

	2
	0
	0
	0
	2
	1
	0
	0
	0
	0
	0

	3
	0
	0
	0
	2
	0
	1
	1
	1
	0
	0

	4
	0
	0
	1
	2
	0
	0
	0
	0
	1
	0

	5
	0
	0
	0
	1
	1
	0
	0
	0
	0
	1

	6
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	7
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	8
	0
	0
	0
	0
	1
	2
	2
	2
	2
	2

	9
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0



row numbers

A 0 indicates the cell has not been targeted with a shot. A 1 indicates the cell has been targeted with a shot and it was a miss. A 2 indicates the cell has been targeted with a shot and was a hit. 

In the example above the row with the longest run of untargeted cells is row 1. It has a run of 6 cells that have not been targeted. Note, you are looking for the row with the longest continuous run  of untargeted cells, not merely the row that has the most untargeted cells.

Your method is to return an integer equal to the row number with the longest continuous run of untargeted cells. If there is a tie then return the row number that is closest to 0.

Complete the method on the following page.

public int rowWithMaxUntargetedRun(int[][] grid)

{
/*
pre: grid != null, grid.length > 1, grid is a rectangular 

matrix, all rows have the same number of columns. Each element of grid is equal to 0, 1, or 2. 

post: return the row with the largest consecutive run of cells in the matrix that are untargeted. If two or more rows tie for the row with the largest consecutive run of untargeted cells the method returns the row closest to 0.


*/
4. Implementing Classes (20 points) Implement a class that models a bid to buy a stock. A bid for a stock has the following properties:

1. The ticker symbol for the stock. This is a collection of letters, such as T, MO, DELL, MSFT

2. The number of shares of stock the bid is trying to buy such as 100, 500, 76, 112

3. The price of the bid in dollars and cents per share, such as $50/share, $17.75 per share. 

4. It is possible that here is no indicated price and the bid is a market order. In this case the bid price is unknown. (The price will be determined when the bid is filled, but that is not a part of this question.)

Implement a class Bid which models a bid to buy a stock as discussed. 

· Include one constructor with parameters for all the pertinent data. You do not have to have a default constructor

· Include a method that returns true if this is an odd lot bid, false otherwise. A bid is an odd lot bid if the number of shares the bid is for is not a multiple of 100

· Include a method that returns the bid price or a –1 if it is a market order.

· Include a method that returns the number of shares the bid is for

· Include a method that returns the ticker symbol of the stock the bid is for.

· Override the equals method from the Object class. You do not have to include the code to ensure the explicit parameter is a non null Bid object. You may assume you are always passed a non null Bid object, but recall you are overriding the equals method from the Object class.

Scratch paper
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