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CS 307 – Midterm 1 – Fall 2005

Your Name____________________________________

Your UTEID _________________________________​_ 

TA’s Name ___________________________________ (Peggy, Don, or Chendi)

Instructions: 

1. There are 4 questions on this test. 

2. You will 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. When completing a method, assume the preconditions of the method are met.

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

1. (2 points each, 30 points total) Short answer questions.  Place your answers on the attached answer sheet. For code sample state the output. If the code would cause a syntax error answer "syntax error". If it would cause a runtime error answer "runtime error". If it would result in an infinite loop answer "infinite loop". Place you answers on the attached answer sheet.

A.
What is the output of the following code?

int a = 3;

int b = 17 – a * a;

a++;

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

B.
What is the output of the following code?

int x = 0;
final int LIMIT = 5;

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

x += (i + LIMIT);

System.out.println( x );

C.
What is the output of the following code?

String[] list = {"Hi", "Cup", "Spoon", "Plate", "Knife", "Bowl"};

int index = 2;

System.out.println( list[index * index] );

D.
What is the output of the following code when method blue is called?

public int red(int x, int y)
{
return x * y; }


public int purple(int z)
{
int temp1 = red(z, z + 2);


int temp2 = red(z, z – 2);


return temp1 + temp2;

}

public void blue()

{
int t1 = red(2, 3);


int t2 = purple(3);


int result = t1 + t2;


System.out.println( result );

}

E.
What is the output of the following code when method violet is called?

public void periwinkle(int x, int y)

{
x += 2;


y -= 3;


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

}

public void violet()

{
int x = 3;


int y = 4;


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


periwinkle(x, y);


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

}

For questions F through O consider the following two classes.

public abstract class ThreeDShape
{
private String myColor;

public ThreeDShape()

{
myColor = “pink”;
}


//pre: color != null


public ThreeDShape(String color)


{
myColor = color;

}


public abstract int getVolume();


public String toString()

{
return “color: “ + myColor;
}

}

public class Cube extends ThreeDShape
{
private int myLength;


public Cube()


{
myLength = 1;
}


//pre: length > 0

public Cube(int length)


{
myLength = length;
}

//pre: color != null, length > 0
public Cube(String color, int length)


{
super(color);

myLength = length;

}

public int getVolume()

{
return myLength * myLength * myLength;
}

public void doubleLength()

{
myLength *= 2;
}

public String toString()

{
return super.toString() +  ", length: " +  myLength;

}

}

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

public void yellow(Cube c)

{
c.doubleLength();


System.out.print( c.getVolume() + " ");

}

public void green()

{
Cube c1 = new Cube( 1 );


System.out.print( c1.getVolume() + " " );


yellow( c1 );


System.out.print( c1.getVolume() );

}

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

public void chartreuse(Cube c)

{
c = new Cube( 2 );

System.out.print( c.getVolume() + " " );

}

public void ochre()
{
Cube c = new Cube( 1 );

System.out.print( c.getVolume() + " " );


chartreuse( c );


System.out.print( c.getVolume() );

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

public class Foo

{


public void pink()

{
Cube c = new Cube( 1 );


System.out.print( c.getVolume() );


c.myLength = 3;


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

}
}

I. 
What is the output of the following code?

Cube c = new Cube( 2 );

System.out.println( c ); //implicit call to toString

J.  What is the output of the following code? 

Cube c = new Cube( “Orange”, 1);

System.out.println( c ); //implicit call to toString
K. 
What is the output of the following code?

ThreeDShape tds = new ThreeDShape(“Yellow”);

System.out.println( tds ); //implicit call to toString
L.
What is the output of the following code?

ThreeDShape tds = new Cube(“Yellow”, 2);

System.out.println( tds ); //implicit call to toString
M.
What is the output of the following code?

Cube c1 = new Cube(“Orange”, 3);
Cube c2 = new Cube(“Orange”, 3);
System.out.println( c1 == c2 );
N.
Does the following code result in a syntax error? Explain why or why not.
Object obj = new Cube(1);

O.
Does the following code have the possibility of generating an exception? Explain why or why not.

//pre: none
public void black(Cube c, int limit)
{
for(int i = 0; i < limit; i++)



c.doubleLength();

}

2. Arrays (25 Points) Consider an array of ints that represents the number of hits on a web site on successive days. For example this data …

Date

Number of hits on site

June 1 

30

June 2

30

June 3

0

June 4

15

June 5

5

June 6

50

June 7

10

… would be stored in the following array:

	index
	0
	1
	2
	3
	4
	5
	6

	
	30
	30
	0
	15
	5
	50
	10


Complete the following method:

/*
pre: hits != null, numDays > 0, hits.length >= numDays 
post: return the index that is the first day in the continuous series of days, equal in length to numDays, with the maximum number of hits on the website. (In other words, the index of the first day of the busiest numDays days in a row.) If more than one continuous series of days with length equal to numDays has the maximum number of hits then return the index of the first day in the first continuous series of day equal to the maximum

*/

public int findBusiestNDaysInARow(int[] hits, int numDays)
Examples. If the method findBusiestNDaysInARow were sent the array shown above, here are the results for various calls to the method findBusiestNDaysInARow.

	value of numDays
	total hits in busiest period
	index of days in busiest period
	returned value

	1
	50
	(5)
	5

	2
	60
	(0,1) and (5,6)
	0 (index of first element in first series)

	3
	70
	(3, 4, 5)
	3

	4
	80
	(3, 4, 5, 6)
	3


Complete the method on the next page.

/*
pre: hits != null, numDays > 0, hits.length >= numDays 

post: return the index that is the first day in the continuous series of days, equal in length to numDays, with the maximum number of hits on the website. (In other words, the index of the first day of the busiest numDays days in a row.) If more than one continuous series of days with length equal to numDays has the maximum number of hits then return the index of the first day in the first continuous series of day equal to the maximum

*/

public int findBusiestNDaysInARow(int[] hits, int numDays)
{

3. Matrices (25 points)  Complete an instance  method in the Matrix class that determines if the calling object is a triangular matrix.  Recall that in assignment 3 you created a class to model mathematical matrices. These matrices represent a system of linear equations. For example the matrix
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 3
 4 
 5 
 6
 6 
12 
20
 3
21
24
 5
10
23   10
 5    3        
represents a system of 4 equations with 4 unknowns. 


1.
  3x +  4y +  5z +  6a


2.
  6x + 12y + 20z +  3a


3.
21x + 24y +  5z + 10a


4.
23x + 10y +  5z +  3a

A matrix is triangular if 

· it is a square matrix and all values below the diagonal from the top left to the bottom right are 0. This is called an upper triangular matrix

· OR  it is a square matrix and all values above the diagonal from the top left to the bottom right are 0. This is called an lower triangular matrix

The following matrix is triangular. (It is upper triangular. All values below the main diagonal are 0.)

 
3
 4 
 0 
 6
 
0 
12 
20
 3

0
 0
 5
10
0     0
 0    3        
The following matrix is not triangular. Not all of the entries below the diagonal from the top left to the bottom right are 0, nor are all of the entries above the main diagonal equal to 0. 

 
 0
 4 
 5 
 6
 
 0 
 0 
 0
 3

21
24
 5
10
 0    0
 5    3   
The following matrix is triangular. (It is lower triangular. All values above the main diagonal are 0.)


     4
 0 
 0 
 0
 
 12 
 0 
 0
 0
 21
24
 5
 0
 11   3
 5    3   

Complete the following method, which is an instance method in the Matrix class. You may use the listed methods from the Matrix class if you choose. 

// other methods in Matrix class. Assume these are already 

// complete.

// returns number of rows in this Matrix

public int numRows()

// returns number of columns in this Matrix

public int numCols()

// access an element from this Matrix

// pre: 0 <= row < numRows(), 0 <= cols < numCols()

public int getVal(int row, int col)

//complete your method below:

/* 
pre: numRows() > 1, numCols() > 1
post: return true if this Matrix is triangular, false otherwise.

*/

public boolean isTriangular()
{

// more space on next page

// more space for isTriangular

// blank page

4. (Implementing classes, 20 points)

Implement a class that models a 4 wheel combination lock. The lock has four tumblers that can be set to an integer value between 0 and 9.

[image: image1]
The lock has the following data:

· a current setting for each of the four tumblers. (0-9)
· a required setting for each of the four tumblers so the lock will open
Provide the following constructors and methods

· a constructor with parameters for the required value for each of the four tumblers

· a method to alter the value of the tumbler. There should be two parameters, one to indicate which tumbler is being altered  (0-3) and one for the value to set the tumbler to. (0-9)
· a method that returns true if the lock can be opened. The lock can be opened if the current setting of each of the 4 tumblers is the same as required setting for each of the 4 tumblers.

· A method that has another lock as a parameter. This method returns true if the calling object and the parameter have the same required settings to be unlocked. 
Complete the class on the next page. Include pre conditions for the constructor and the three methods you create. You may add other methods if you wish.

Complete you Lock class on this page:

Scratch Paper

Question 1 answer Sheet

Name_________________________________________ 

A. ___________________________________

B. ___________________________________

C. ___________________________________

D. ___________________________________

E. ___________________________________

F. ___________________________________

G. ___________________________________

H. ___________________________________

I. ___________________________________

J. ___________________________________

K. ___________________________________

L. ___________________________________

M. ___________________________________

N. ___________________________________

O. ___________________________________

Scratch Paper 

Scratch Paper

Scratch Paper

Scratch Paper

Scratch Paper
This is the main diagonal





valid settings for tumblers are 0 through 9





tumbler 0





tumbler 1





tumbler 2





tumbler 3
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