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CS 307 – Midterm 1 – Fall 2004

Your Name____________________________________

Your UTEID _________________________________​_ 

Your TAs name ________________________________ (Alison, Allen, or Peter)

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 unless stated.

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 code would cause a syntax error answer "syntax error" and if it would cause a runtime error answer "runtime error".

A.
What is the output of the following code?

int x = 17;

int y = x / 4;

y++;

int z = x - y;

System.out.println( z );

_______________________________________________

B.
What is the output of the following code?

public void creed(int x, int y)

{
x = x – 2;


y = x * 2;

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

}

int a = 4;

int b = 3;

creed(a, b);

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

_______________________________________________

C.
What is the output of the following code?

int y = 4;

int[] list = new int[ y * 2 ];

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


list[i] = i / 2;

System.out.println( list[ list[4] ] );

_______________________________________________
D.
What is the output of the following code?

double[][] mat = new double[3][4];

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


for(int j = 0; j < 4; j++)



mat[i][j] = i * j / 2.0;

for(int i = 0; i < 4; i++)


System.out.print( " " + mat[1][i] );

_______________________________________________
E.
What is the output of the following code?

String s1 = "total";

int x = 5;

int y = 4;

s1 = s1 + x + y;

System.out.println(s1);

_______________________________________________

For questions F through M consider the following two classes.

public class Vessel

{
private int iMyWeight;


public Vessel()


{
iMyWeight = 1000;
}


public Vessel(int weight)


{
iMyWeight = weight;
}


public void alterWeight(int weight)


{
iMyWeight = weight;
}


public String toString()


{
return "vessel weight: " + iMyWeight;
}

}

public class Sailboat extends Vessel

{
private int iMyMasts;


public Sailboat()


{
iMyMasts = 1;
}


public Sailboat(int masts, int weight)


{
super(weight);

iMyMasts = masts;


}

public String toString()

{
return super.toString() +  ", number of masts: " + 



iMyMasts;

}

}

F.
What is the output of the following code?

// in a class other than Vessel or Sailboat

Vessel v1 = new Vessel();

v1.alterWeight( 2000 );

System.out.println( v1 );
_______________________________________________


G.
What is the output of the following code?

// in a class other than Vessel or Sailboat

Vessel v2 = new Vessel( 3000 );

v2.iMyWeight += 2000;

System.out.println( v2 );



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

// in a class other than Vessel or Sailboat

public void peace(Vessel v)

{
v.alterWeight( 3000 );

}

public void bread()

{
Vessel v3 = new Vessel( 2000 );


System.out.println( v3 );


peace( v3 );


System.out.println( v3 );

}

_______________________________________________



I. 
What is the output of the following code when method rail is called?

// in a class other than Vessel or Sailboat

public void choir(Vessel v)

{
v = new Vessel( 5000 );


System.out.println( v );

}

public void rail()

{
Vessel v4 = new Vessel( 1500 );


System.out.println( v4 );


choir( v4 );


System.out.println( v4 );

}
_______________________________________________

J.  What is the output of the following code . 

// in a class other than Vessel or Sailboat

Sailboat s1 = new Sailboat(2, 2000);

System.out.println( s1 );
_______________________________________________

K. 
What is the output of the following code?

// in a class other than Vessel or Sailboat

Sailboat s2 = new Sailboat();

System.out.println( s2 );
_______________________________________________

L.
What is the output of the following code?

// in a class other than Vessel or Sailboat

Vessel v5 = new Sailboat(2, 3000);

v5.alterWeight( 3500 );

System.out.println( v5 );
_______________________________________________
M.
What is the output of the following code?

// in a class other than Vessel or Sailboat

Vessel v6 = new Vessel( 3500 );

Vessel v7 = new Vessel( 3500 );

System.out.println( v6 == v7 );
_______________________________________________
N.
Consider the following method:

public void school(int[] list, int x)

{
int y = list[x];

}

Does the statement in school have the possibility of generating an exception? Explain why or why not.

_______________________________________________
O.
What is the output of the following code when method water is called??

public int common(int x)

{
return x * 2;
}

public int common(int x, int y)

{
return common(x) + y; }

public void water()

{
int a = 2;


int b = 3;


System.out.println( common(a, b) );


}

_______________________________________________

2. Arrays (25 Points) Consider an array of ints that represents measurements of a person's blood sugar level over a period of time. Assume readings are taken every 15 minutes. The readings are stored in the array in the order they are taken. Write a method that returns the length of the longest consecutive series of readings that are above some threshold value.

 0       1         2        3      4         5       6        7        8        9     10       11

	150
	125
	150
	155
	145
	140
	135
	125
	160
	165
	155
	125


Assume the threshold value is 150. Any readings greater than or equal to the threshold are considered high. Your method must find the length of the longest consecutive series of readings that are above the threshold. In the above example there three series of readings greater than the threshold, [0], [2-3], [8-10]. The longest of these is three readings so the method must return 3. If no readings are greater than or equal to the threshold then the method must return 0. You may assume the preconditions of the method are met.

Complete the following method:

public int longestStreak(int[] readings, int threshold)
{
/*
pre: readings != null



post: as described in question


*/

scratch paper

3. Matrices (25 points)  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

3
4 
5 
6
6 
12 
20
3
21
24
5
10
represents the system of three equations


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


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


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

One method for solving systems of linear equations is Gaussian Elimination named after the mathematician that developed the technique. The technique involves eliminating terms from all but one of the equations in the system. For example say we wanted to eliminate the y term from all the equations but number 1. To eliminate the y from equation 2 we must divide 12y by 4y. This equals 3. To eliminate the y term from equation 2 subtract 3 times equation 1 from equation 2.

  6x + 12y + 20z = 3 (eq2)

- 3 * (3x +  4y +  5z = 6)

=



6x + 12y + 20z = 3 (eq2)


    -9x – 12y – 15z = -18

=



-3x + 0y + 5z = -15
(eq 2 after elimination of y)

The y term has been eliminated from equation 2. A similar process is carried out to eliminate the y term from equation 3. Subtract 6 times equation 1 from equation 3 yielding



3x + 0y – 25z = -26 (eq 3 after elimination of y)

The matrix representing this system of equations after elimination of y is:




3
4
5
6



-3
0
5
-15



3
0
25
-26

Write a method for the Matrix class that performs Gaussian Elimination on a given column of the matrix. The goal is to make the first row of the matrix the only one that has a non zero term for that column. For the given columns, if the first row is already 0 or another row is already 0 then the Gaussian Elimination cannot be performed and the method shall return false. If the Gaussian Elimination is not possible, then the matrix must be unchanged. (The matrix is in the same state as before the method was called.) You may not us any methods from the Matrix class other than the ones listed on the next page.

// partial declaration of matrix class

// all Matrix objects represent rectangular matrices

public class Matrix()

{
private double[][] myCells;


public Matrix(double[][] cells)


//creates a Matrix with values equal to those in cells


public int numRows()


public int numCols()


public int getCell(int row, int col)


public int changeCell(int row, int col)


//complete this method


public boolean eliminateTerm(int col)


{
pre:
0 <= col < numCols()



post: as described in question
//more room for question 3

4. 
Implementing Classes (20 points) Implement a class that models a Radio Station. Each radio station has the following data:

· a frequency in megahertz. For example 91.5 or 0.520

· the station's call letters such as KSHE, KUT or WVBF (this is not a complete list)

· the station's format such as Talk radio, Classic rock, Sports, or Classical Music (this is not a complete list)

Provide the following methods:

· a constructor with a parameter for each data field for the radio station

· a method to alter the station's format

· override Object's version of toString

· override Object's version of equal. You may assume the parameter to the equals method is a non null RadioStation object. You do not have to include any code to check this. 

You do not need to include any pre or post conditions.

Scratch paper

Scratch paper

Scratch paper
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