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CS 307 – Midterm 1 – Fall 2006
Your Name____________________________________

Your UTEID _________________________________​_ 

Circle yours TA’s name:
Alison

Tekin

Vineet
Instructions: 

1. Please turn off your cell phones

2. There are 4 questions on this test. 

3. You will 2 hours to complete the test.

4. You may not use a calculator or any other electronic devices while taking this test.
5. Please make your answers legible. 

6. When code is required, write Java code.

7. When writing a method, assume the preconditions of the method are met.

8. When writing a method you may add helper methods if you wish.

9. When you complete the test show the proctor your UTID and give them the test and any scratch paper. Please leave the room quietly.

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 an exception error answer "exception". If it would result in an infinite loop answer "infinite loop". 

A.
What is the output of the following code?

int z = 3;
int y = z * z + 5 / 2;

++z;

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

B.
What is the output of the following code?

int x = -2;
int y = 12;

while( x <= y ){


x = x * x;


y++;

}

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

C.
What is the output of the following code?

int[] data = {2, 1, 7, 3, 4, 2};
for(int i = 1; i < data.length; i++){


data[i] = data[i] + data[i-1];

}

System.out.println( data[5] );

D.
What is the output of the following code?
int[][] mat = {{2, 3, 4}, {-1, 5, 10}, {4, 6, 7}};
for(int r = 0; r < mat.length; r++){


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



if( r != c ){




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



}


}

}

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


System.out.print( mat[i][2] + " ");

E.
What is the output of the following code when method kk9 is called?
public void kk9(){

int total = 3;


mm6( total, 2 );


System.out.print( total );

}

public void mm6(int total, int n){


total = total * (n + 1);


System.out.print(total + " " + n + " ");

}

F.
Could a call to method rs41 ever result in a NullPointerException? Briefly explain why or why not.

// pre: obj != null

public void rs41(Object obj){


String s = obj.toString();


System.out.println( s );

}

For questions G – O consider the following classes and interfaces. 

public interface MinuteBasedPlan{


public int cost(int used);


public int baseCost();

}

// a calling plan with a base cost and a cost per minute

public class CallingPlan implements MinuteBasedPlan{


private int incCost;


private int basePlanCost;


public CallingPlan(int cost, int base){



incCost = cost;



basePlanCost = base;


}


public int cost(int used){


return (used * incCost) + basePlanCost;


}


public int baseCost(){



return basePlanCost;


}


public void priceIncrease(){



incCost++;


}

}

public class CallingPlanWithBaseMin extends CallingPlan{


private int baseMin;


public CallingPlanWithBaseMin(int cost, int base, int min){



super(cost, base);



baseMin = min;


}


public int cost(int used){



int result = 0;



if( used <= baseMin )




result = baseCost();



else




result = cost( used - baseMin );



return result;


}

}

G.
What is the output of the following code? 

CallingPlan c1 = new CallingPlan(1, 20);

CallingPlan c2 = new CallingPlan(1, 20);

System.out.println( c1 == c2 );
H.
What is the output of the following code when method jm26 is called? 

public void jm26()
{
CallingPlan c1 = new CallingPlan(1, 5);

jg24( c1 );


System.out.print( c1.cost( 5 ) );

}

public void jg24(CallingPlan p)

{
p.priceIncrease();
}
I.
What is the output of the following code when method jjy18 is called? 
public void jjy18()
{
CallingPlan c1 = new CallingPlan(1, 5);


es19( c1 );


System.out.print( c1.cost( 5 ) + " ");

}

public void es19(CallingPlan p)

{
p = new CallingPlan(2, 5);

p.priceIncrease();

}
J.  
What is the output of the following code? 

CallingPlanWithBaseMin c1 = new CallingPlanWithBaseMin(1, 20, 100);
c1.priceIncrease();

System.out.print( c1.cost(200) );

K. 
What is the output of the following code?

MinuteBasedPlan mp = new MinuteBasedPlan( 2, 10 );
System.out.print( mp.cost(10) );
L.
What is the output of the following code when method cm42 is called? 

public void cm42()
{
MinuteBasedPlan[] mp = new MinuteBasedPlan[2];


mp[0] = new CallingPlanWithBaseMin(1, 20, 100);


mp[1] = new CallingPlan(2, 0);


jb31( mp );

}

public void jb31(MinuteBasedPlan[] data)

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



System.out.print( data[i].cost(20) );


}

}
M.
Here is another class that implements the MinuteBasedPlan interface. 
public class InternetPlan implements MinuteBasedPlan{

private double costPerMinute;


public InternetPlan(double cost){



costPerMinute = cost;


}


public int cost(int used){



return  (int)( used * costPerMinute + 1 );


}

}

Will class InternetPlan compile? Briefly explain why or why not.
N.
Do objects of type CallingPlan have a toString() method that returns a String? Briefly explain why or why not.
O.
Could method cost in the CallingPlan class be made more loosely coupled? Briefly explain why or why not. 

2. Arrays (30 Points) Assume data was collected that was non decreasing and placed in an array. Every element in the array is greater than or equal to the element immediately preceding it. In other words given an array data, for all n such that 1 <= n < data.length,  data[n] >= data[n-1]. Also assume that all elements of the original array are greater than 0. The data is transmitted via a network, but some of the array elements are garbled in transmission. Our networking software that receives the data can figure out which elements of the array have errors, but not how to fix them. The networking software inserts a -1 into each element that was garbled in transmission.

As one example what if the original array contained the following data:

index:     0  1  2  3  4   5   6
element:
{1, 3, 5, 7, 9, 10, 10}

Assume the data at indices 1, 2, and 5 are garbled. The array would now look like this:

index:     0   1   2  3  4   5   6
element:
{1, -1, -1, 7, 9, -1, 10}
The -1 values are flags that those elements were lost. 

You will write a method that attempts to fix the missing data by relying on the fact that it is non decreasing and interpolating the missing elements.  To interpolate the missing data find the first correct data before and after a missing section. In the example above to fix the missing data at indices 1 and 2 take the first correct element before (or to the left) of the bad data and first correct element after (or to the right) of the bad data. This would be the 1 at index 0 and the 7 at index 3. To interpolate the results subtract the element to the left of the bad data from the element to the right of the bad data and divide by the number of missing elements + 1.

(7 - 1) / (2 + 1)  =  6 / 3 = 2 

Fill in the missing elements by adding 2 to the first element before the bad run and each succeeding element. Here is the array after fixing the first bad section.

index:     0  1  2  3  4   5   6
element:
{1, 3, 5, 7, 9, -1, 10}
We restored the original data, but this fix does not always correct the data to the original value. Consider the other set of missing data at element 5. Doing the calculation gives the following result

(10 - 9 ) / (1 + 1) = 1 / 2 = 0 in integer division. So we would fix element 5 by setting it to 9 + 0 = 10. Here is the array after fixing the second bad section.

index:     0  1  2  3  4  5   6
element:
{1, 3, 5, 7, 9, 9, 10}
Note, this fix is only possible if the first and last elements of the array are not lost. This will be a precondition to the method you write.

Here are some other examples of the interpolation algorithm.

Example 1 original array (no errors):

index:     0  1  2
element:
{1, 3, 5}

Example 1 corrected array (no changes made):

index:     0  1  2
element:
{1, 3, 5}

Example 2 original array:

index:     0   1   2
element:
{1, -1, 10}  -> (10 - 1) / 2 = 9 / 2 = 4

Example 2 corrected array:

index:     0  1   2
element:
{1, 5, 10}

Example 3 original array:

index:     0    1   2   3   4   5   6   7   8
element:
{10, -1, -1, -1, 10, -1, -1, -1, 60} -> (60-10) / 4 = 12
Example 3 corrected array:

index:     0    1   2   3   4   5   6   7   8
element:
{10, 10, 10, 10, 10, 22, 34, 46, 60}

Complete the following method on the next page:

/*

pre: data != null, data.length > 1, 

excluding the elements equal to -1 the elements of data are non decreasing, 

data[0] != -1, 

data[ data.length - 1 ] != -1, 

elements equal to -1 represent lost data

post: fix the lost data using interpolation as described in the problem statement

*/

public void fixData(int[] data){


// assume method preconditions are met. 

Complete this method on the next page.

/*

pre: data != null, data.length > 1, excluding the elements equal to -1 the elements of data are non decreasing, data[0] != -1, 

data[ data.length - 1 ] != -1, elements equal to -1 represent lost data

post: fix the lost data using interpolation as described in the problem statement

*/

public void fixData(int[] data){


// assume method preconditions are met. 

// Scratch paper

3. Matrices (20 points)  Given a 2 dimensional array of ints that is rectangular, return an array that shows how many elements in each column of the array are equal to some target value. Index 0 in the returned array will be equal to the number of elements in column 0 that are equal to the target value, index 1 in the returned array will be equal to the number of elements in column 1 that are equal to the target value, and so forth. 
Here is an example. If the 2 dimensional array of ints was equal to the following:

	10
	 1
	 1
	12
	1

	 1
	12
	 1
	13
	9

	-1
	1
	 1
	12
	-8

	 0
	1
	 1
	0
	13


And the target number was 1 the returned array would be:

	 1
	 3
	 4
	 0
	 1


Complete the following method:

/* pre: mat != null, mat.length > 0, mat[0].length > 0

   mat is a rectangular matrix

   post: return an array as described in the problem statement

*/

public int[] numElementsEqualToTarget(int[][] mat, int target){


// assume method preconditions are met. 
// Scratch paper
4. (Implementing classes, 20 points)

Complete a class that models an apartment. 
Apartments have the following properties:

· A square footage such as 1000 or 1200. This number cannot have a fractional part. 
· A number of bedrooms such as 0, 1, 2, 3, 4, 5 or possibly more. This number cannot have a fractional part.
· A number of bathrooms such as 1, 1.5, 1.75, 2 or possibly more. 
· The rent for the apartment per month. This is a cost per month in dollars such as 750, 1000, 1250. This number cannot have a fractional part.
Complete an Apartment class that has the following properties. 

· Instance variables to store all of the relevant information for an apartment as explained above.
· A constructor that allows all relevant information to be initialized based on parameters.

· A method that calculates and returns the average cost per square foot for a year. Assume the rent stays the same for all 12 months. This method shall return a double.
· A method to determine which of two Apartment objects have more bedrooms plus bathrooms. This method accepts another Apartment object as a parameter and returns true if the calling object has more bedrooms plus bathrooms than the other Apartment, false otherwise.

Complete the class below. You may add other methods if you wish. You do not need to document your class.
// more room on the next page if necessary

// More room for the Apartment class

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
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