AP Computer Science A
Second Semester Notes Packet
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Questions – Activity 1
Name: _________________________________________________ Period: _______

Questions
Simple chatbots act by looking for key words or phrases and responding to them.
1. Can you identify keywords to which your chatbot responds?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

2. Think of several keywords and the responses they might cause.
___________________________________________________________________________
___________________________________________________________________________

Questions – Activity 2
Question
1. What happens when a keyword is included in another word? Consider statements like “I
know all the state capitals” and “I like vegetables smothered in cheese.” Explain the problem
with the responses to these statements.
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
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Questions – Activity 3
Trace the following method calls and fill in the table below:
1. findKeyword("She's my sister", "sister", 0);

2. findKeyword("Brother Tom is helpful", "brother", 0);
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3. findKeyword("I can't catch wild cats.", "cat", 0);

4. findKeyword("I know nothing about snow plows.", "no", 0);

Questions – Activity 4
1. Find an example of when this structure does not work well.
How can you improve it?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
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Exercise Checklist
Name: _________________________________________________ Period: _____
Name: _________________________________________________ Period: _____

Activity 2
Exploration
Exercise
Expected Response
1. Add response for “dog” and
Tell me more about your pets.
“cat”
2. Add response for “Efram”
He sounds like a good teacher.
3. Statement trimmed and
Say something please.
response added for 0 length
String
4. Add two more noncommittal
responses to the possible random
responses.

Checked

5. Pick three more keywords, such as “no” and “brother” and edit the getResponse method
to respond to each of these. Enter the threee keywords and responses below.

6. What happens when more than one keyword appears in a String? Consider the String “My
mother has a dog but no cat.” Explain how to prioritize responses in the reply method.
___________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

5

Activity 3
Exploration
Exploration: Using the API
To get to the API for the String class, go to www.mrefram.com, select the AP Computer
Science A tab, and click on the Link to Java Help Documentation.
Exploration: Understand the new method
Trace through the findKeyword method for the calls defined in the tables in the Questions
Handout. Write the results of the traces on the Questions Handout.
Exercise: Using the new method
Exercise
1. Add response for “dog” and
“cat”
2. Add response for “Efram”

Expected Response
Tell me more about your pets.

Checked

He sounds like a good teacher.

Activity 4
Exploration
Exercise
1. Have it respond to “I want
something” statements
2. Have it respond to “I
something you” statements

Expected Response
Statement: I want fried chicken.
Response: Would you really be
happy if you had fried chicken?
Statement: I like you.
Response: Why do you like me?
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Checked

Essential Question:

QUESTIONS

NOTES:
What is an Array
•
•
•
•
•

An array is a _______________________
_____________ that hold values of the ___________________.
Individual locations are called array’s ___________.
When we say “element” we often mean the _________ stored
in that element.
Rather than treating each element as a separate named
variable, the whole array _________________.
Specific array elements are referred to by using ____________
and the element’s number, called ___________________.

1.39

1.69

1.74

0.0

c[0]

c[1]

c[2]

c[3]
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c is array’s
name

QUESTIONS

NOTES:
Arrays (built-in) vs. ArrayList
Array:
A data structure that is a part of
the _____________ (built-in).

ArrayList:
A ________ that ___________
an array.

Holds a ___________ of the
____________ data type.

________ part of the Java
language, but is part of the
_____________ that we can
use.

Compare and Contrast
Array
- Can hold any
____________________
- Once it is constructed, it is a
_____________ size.

ArrayList
- Can hold __________ (no int,
double, char, …)
- Can _______________
dynamically during
____________.

ArrayList<Object> a =
_________________________;
// cannot do!!

Object [] a = _______________;
int [] b = ______________;

ArrayList<Bug> c =
_________________________;

Bug [] c = _______________;

Summary/Reflection:
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QUESTIONS

NOTES:
Array

ArrayList

- Access to data done
__________.

- Access to data through
_______________________.
(Gold sheet!!!)

Object x = _____;

Object x = ___________;

Object y = new Object();
_____________;

if(______ == 42)
{
…
}
if(___________________)
{
return true;
}

Object y = new Object();
___________________;

// Not possible!!

if(_______________________________)
{
return true;
}

Summary/Reflection:
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QUESTIONS

NOTES:
Overview of the “for each” loop
Purpose
The basic for loop was extended in Java 5 to make _________ over
arrays and other _________ more _________.
This newer for statement is called the ______________ or for-each
(because it is called this in other programming languages).
Comparison of the “for each” loop
// Syntax of traditional for loop
for (int i = 0; i < arr.length; i++)
{
type var = arr[i];
body-of-loop
}

// Syntax of for each loop
for (type var : arr)
{
body-of-loop
}

Example of the “for each” loop
// Syntax of traditional for loop
double[ ] ar = {1.2, 3.0, 0.8};
int sum = 0;
for (int i = 0; i < ar.length; i++)
{
// i indexes each element
sum += ar[i];
}

Summary/Reflection:
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// Syntax of for each loop
double[ ] ar = {1.2, 3.0, 0.8};
int sum = 0;
for (double d : ar)
{
// d gets each value in ar.
sum += d;
}

QUESTIONS

NOTES:
Drawbacks of the “for each” loop
1. ________________. Elements ________ be _________ to or
_____________ from collection.
2. Only ___________ structure. It's not possible to traverse ____
structures at once, eg, _______________________.
3. Only _________________. Use only for single element
access, eg, not to compare _______________________.
4. Only ______________. It's possible to iterate only forward by
______________ steps.
5. At ________________. Don't use it if you need compatibility
with versions ______________________.

Summary/Reflection:
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Essential Question:

QUESTION
S

NOTES:

Example: Search an Array.
Return true if object exists in the Array, false otherwise.
public boolean search(SomeClass [] a, SomeClass element)
{

}

Summary/Reflection:
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QUESTIONS

NOTES:
Example: Search an ArrayList.
Return true if object exists in the ArrayList, false otherwise.
public boolean search(ArrayList <SomeClass> a,
SomeClass element)
{

}

Summary/Reflection:
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QUESTIONS

NOTES:
Example: Search an Array.
Return index of the greatest String in the array.
public String returnGreatest(String [] a)
{

}

Summary/Reflection:
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QUESTIONS

NOTES:
Example: Search an ArrayList.
Return object if object exists in the ArrayList, null otherwise.
public SomeClass search(ArrayList <SomeClass> a,
SomeClass element)
{

}

Summary/Reflection:
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QUESTIONS

NOTES:
Example: Traverse an Array of int values.
Return the average of the int values.
public double average(int [] a)
{

}

Summary/Reflection:
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QUESTIONS

NOTES:
Example: Search an ArrayList.
Remove occurrence of String s if it exists in the ArrayList and return
true. Otherwise return false.
public boolean search(ArrayList <String> a,
String s)
{

}

Summary/Reflection:
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Array Traversal Practice
int[] arr = new int[100];
for(int i = 0; i < arr.length; i++)
{
int value = _________________________________
...
}
_______________________________________________________________
String[] text = new String[10];
for(int i = 0; i < text.length; i++)
{
String value = _________________________________
...
}
_______________________________________________________________
List<Point> points = new ArrayList<Point>();
for(int i = 0; i < points.size(); i++)
{
Point value = _________________________________
...
}
_______________________________________________________________
List<Bug> bugs = new ArrayList<Bug>();
for(int i = 0; i < bugs.size(); i++)
{
Bug value = _________________________________
...
}
_______________________________________________________________
List<Location> locs = new ArrayList<Location>();
// Write a for-each loop to traverse the ArrayList locs

_______________________________________________________________
double [] sounds = new double[1000];
// Write a for-each loop to traverse the array sounds
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Array Traversal Practice
// Search Array a and return the greatest value
public int greatest(int [] a)
{
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Array Traversal Practice
// Search ArrayList of String objects and return index of target
public int indexOfTarget(ArrayList <String> a, String target)
{

20

Array Traversal Practice
// Search Array and return an ArrayList of all Strings that contain
// the substring sub
public ArrayList<String> allStrings(String [] a, String sub)
{
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Essential Question:

QUESTIONS

NOTES:

Two-Dimensional Arrays
•
•

2-D arrays are used to _______________
_________________________________.
An element of a 2-D array is addressed using a pair of indices,
_______________

For example:

2-D Arrays: Declaration
// 2-D array of char with 5 rows, 7 cols:
char[ ] [ ] letterGrid =____________________
// 2-D array of Color with 1024 rows, 768 cols:
_________________ = new Color [1024][768];
// 2-D array of double with 2 rows and 3 cols:

Summary/Reflection:
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QUESTIONS

NOTES:

2-D Arrays: Dimensions
•
•
•
•
•
•

In Java, a 2-D array is basically a _______ array of
_______________, its rows. Each row is stored in a
____________ of consecutive memory locations.
If m is a 2-D array, then ____________________
________________________________________.
m.length is the ____________________.
m[k].length is the length of the _________.
Java allows “___________” arrays, in which different rows
have different lengths.
In a __________ array, m[0].length can be used to represent
the number of columns.

“Ragged” array:

Rectangular array:

m.length

m.length

m[3].length

m[0].length

Summary/Reflection:
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QUESTIONS

NOTES:

2-D Arrays and Nested Loops
•

A 2-D array can be traversed using ________ loops:

Summary/Reflection:
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QUESTIONS

NOTES:

Example
Matrix Class
Functionality:
1) Add (another Matrix)
2) Subtract (another Matrix)
3) Multiply (another Matrix)
4) Check for equality (to another Matrix)
5) toString()
6) Necessary Accessors

Summary/Reflection:
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QUESTIONS

NOTES:

Summary/Reflection:
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QUESTIONS

NOTES:

Summary/Reflection:
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Essential Question:

QUESTION
S

NOTES:
The Integer class – __________________________
____________________________________________
____________________________________________
____________________________________________
The Double class – Similar to the Integer class, only that
It “wraps up” _________ data.
Overview of the class methods
(in “Java Quick Reference Gold Sheet”)
class java.lang.Integer implements
java.lang.Comparable
• Integer(int value) // constructor
• int intValue()
• Integer.MIN_VALUE // min value represented
• Integer.MAX_VALUE // max value represented

class java.lang.Double implements
java.lang.Comparable
• Double(double value) // constructor
• double doubleValue()

Summary/Reflection:
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QUESTIONS

NOTES:
Example: Write a method to find the index of an
Integer object x in a sorted array a.
public int find(Integer [] a, Integer x)
{

Summary/Reflection:
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QUESTIONS

NOTES:
Example: Write a method to insert an Integer object x
into a sorted ArrayList a
public void insert(ArrayList <Integer> a, Integer x)
{

Summary/Reflection:
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QUESTIONS

NOTES:
Exceptions
Purpose
An exception is a _____________ that signals an
_________________ in the program.
You all have seen the little messages that come up on the lower white
window… Caused by an __________________!!
Exceptions: the 4 you need to know
1. _________________________
Purpose
Thrown in case of an ______________
(example, division by 0)
2. ___________________________
Purpose
Thrown when an array index is ______ or __________ than
array.length-1
3. _________________________
Purpose
Thrown when you ______________ an object-type variable and try to
___________________________.
4. ________________________
Purpose
Thrown when you are trying to ____ an object into a class that it
____________________________.

Summary/Reflection:
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Essential Question:

QUESTIONS

NOTES:

Inheritance
A class (______ class)
– _______ the functionality of another class (_______
class), and then
– ______ new functionality of its own.
• Java supports ______ inheritance.
• Inheritance is a requirement of all
________________________.

Why inheritance?
•
•
•
•

Inheritance is a technique for ________.
If a new class has _____________ with a class that
____________, you can reuse parts of the existing class in the
new class.
The child class is defined by __________ the parent class.
The new ''child'' class has all _____________ of its ''parent''
plus any it _________ itself.
Inheritance (an ____ relationship)

Inheritance (an ____ relationship)
•
•
•

Inheritance is a ______________ relationship between
classes.
The parent class is also called a ____ ________ or a
____________.
The child class is also called a ______ class or __________.

Summary/Reflection:
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QUESTIONS

NOTES:

Example: Inheritance Diagram
_____ Class

Mammal
Dog

__________ of Mammal

Cat

Border Collie

Example: In an OOP traffic simulation, you may have
the following classes:
-

Vehicle
Car
Truck
Sedan
Coupe
PickupTruck
SUV
Minivan
Motorcycle

-

Bicycle

Summary/Reflection:
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QUESTIONS

NOTES:

Important Concept in OOP!!!

“Is-a”

vs.

_____________

“Has-a”
_________ variables
(private data) of a class

Summary/Reflection:
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Essential Question:

QUESTIONS

NOTES:

Polymorphic - ____________________________
________________________________________.
Polymorphism - In object-oriented programming, the term
is used to describe a variable that may refer to objects
whose _______________________________ and which
respond at ____________ according to the actual class of
the object to which they refer.

How is it done in Java?
__________________!!! COOL STUFF!!!
____________ – the compiler knows what kind of object is used and
calls the appropriate method.
____________________ – as the program is running, the
_________________ (JVM) selects the appropriate method.

Summary/Reflection:
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QUESTIONS

NOTES:

Example – From GridWorld
public void step()
{
< other code not shown >
// Get all the Locations where there are
// Actors in the Grid and ask each one to
// perform the actions it does in one timestep.
ArrayList <Location> occupiedLocs =
theGrid.getOccupiedLocations();

for ( Location loc: occupiedLocs )
{
if( theGrid.get(loc) != null )
theGrid.get(loc).act();
// Note!! All kinds of objects here!!
}
}

Summary/Reflection:

36

QUESTIONS

NOTES:

Example - BankAccount
CheckingAccount cAcct =
new CheckingAccount ();
BankAccount myAcct;
myAcct = cAcct;

Is this ok???

CheckingAccount cAcct;
cAcct = new BankAccount();

How about this???

Summary/Reflection:
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QUESTIONS

NOTES:

A final word
• private members in the super class are
___________________ in the subclass.
• protected members in the super class
– _______________ in the subclass.
– ______________ outside the package.
• public members of a class are ________
______________________ (that you are using an object)

Summary/Reflection:
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Essential Question:

QUESTIONS

NOTES:

Class Object
•
•

In Java every class by default _______ a library class Object
(from __________)
Object is a __________ class

public class Object
{
public String toString {...}
public boolean equals (Object other) {... }
public int hashCode() { ... }
// a few other methods
...
}

Summary/Reflection:
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QUESTIONS

NOTES:

Calling Superclass’s
Constructors

Biped
Walker

public class Walker extends Biped
{
// Constructor
public Walker(int x, int y, Image leftPic, Image rightPic)
{
Calls _____’s
super(x, y, leftPic, rightPic);
...
constructor
}
The number / types of _________ passed to
}
super _________ of one of the superclass’s
constructors.
If present, must be
_______________
_______________

Summary/Reflection:
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QUESTIONS

NOTES:
One of the ___________ constructors is ________ called, but you
_____ have to have an explicit super statement.
_____________ constructor calls its __________ constructor, and so
on, all the way up to __________ constructor.

Object
super( )

Biped
super(...)

Walker

Summary/Reflection:

41

QUESTIONS

NOTES:

Calling Superclass’s Methods
public class CharlieChaplin
extends Walker
{
...
public void nextStep ()
{
turnFeetIn();
Calls _________
super.nextStep();
nextStep
turnFeetOut();
}
...
super.someMethod refers to someMethod in
}
the nearest class, ________________, where
someMethod is ___________.

Summary/Reflection:
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Inheritance Example
public class BankAccount
{
private String myAccountNum;
private String myName;
private double myBalance;
// Description: Default constructor method.
// Postcondition: Sets myAccountNum, myName to empty string "",
//
myBalance to 0.0
public BankAccount()
{
myAccountNum = "";
myName = "";
myBalance = 0.0;
}
// Description: Constuctor method with parameters for acount, name, balance
// Postcondition: myAccountNum is set to account
//
myName is set to name, and myBalance is se to balance
public BankAccount(String account, String name, double balance)
{
myAccountNum = account;
myName = name;
myBalance = balance;
}
// Description: Accessor method for this BankAccount's account number
// Postcondition: return the account number of this account
public String getAccountNum()
{
return myAccountNum;
}
// Description: Accessor method for this BankAccount's name
// Postcondition: return the name for this account
public String getName()
{
return myName;
}
// Description: Accessor method for this BankAccount's balance
// Postcondition: return the balance of this account
public double getBalance()
{
return myBalance;
}
// Description: This method deposits amount $$ into the account
// Postcondition: add amount to the current balance of this account
public void deposit(double amount)
{
myBalance += amount;
}
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// Description: This method withdraws amount $$ from this account
// Postcondition: subtract amount from the current balance of this account
public void withdraw(double amount)
{
myBalance -= amount;
}
// Description: This method returns true of the account is overdrawn
// Postcondition: return true if the balance of this account is < 0
//
return false otherwise.
public boolean overdrawn()
{
if(myBalance < 0.0)
{
return true;
}
else
{
return false;
}
}
}
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Create the CheckingAccount class.
A CheckingAccount has:
- An account, a name, and a balance
- A number of transactions
- A method to deposit an amount of money and returns nothing.
- A method to withdraw an amount of money and returns nothing.
The difference between a BankAccount and a CheckingAccount is that a checking account is allowed
only 3 transactions. If more than 3 transactions, there is a charge of $2.00 for each transaction in excess of 3.
public CheckingAccount extends BankAccount
{

}
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Search Lesson

46

Sort Lesson #1

47

Sort Algorithm = __________________

17 5 0 1 25 11 2 12 7 8 21
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Sort Algorithm = __________________

17 5 0 1 25 11 2 12 7 8 21

49

Sort Lesson #2

50

Sort Algorithm = __________________

17 5 0 1 25 11 2 12 7 8 21

51

Sort Algorithm = __________________

17 5 0 1 25 11 2 12 7 8 21
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Free Response Friday #1
Arrays, ArrayLists, and Classes
In this question, you will implement two methods for a class Polygon that is part of a geometry modeling
system. The Polygon class uses the Point class shown below. A Point is assumed to model a point in a 2dimensional plane.
public class Point
{
// Private fields not shown
public Point(double x, double y)
{
/* Implementation not shown */

}

// Returns the x value of this Point
public double getX()
{
/* Implementation not shown */

}

// Returns the y value of this Point
public double getY()
{
/* Implementation not shown */

}

// Returns the distance from this Point to Point p
public double distance(Point p)
{
/* Implementation not shown */
}
}

An incomplete declaration for the Polygon class is shown below. Each polygon consists of an array of Point
objects that define the polygon and the number of sides in the polygon. Note that the array of points may be
larger than the actual number of points in the polygon and the minimum number of sides in this polygon is 3.
public class Polygon
{
private Point [] thePoints;
// each element corresponds to a point in the polygon
private int myNumSides;
// contains the number of sides in this polygon
// This method calculates and returns the perimeter of this polygon
public double perimeter()
{
/* to be implemented in part (a) */
}
// This method returns the shortest side of this polygon
public double shortestSide()
{
/* to be implemented in part (b) */
}
// Constructors and other methods not shown
}
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(a)

Write the Polygon method perimeter. Method perimeter calculates the distance between
each pair of points and returns the sum of all of the distances. Note that the distance method of
the Point class calculates the distance between two points.
Complete the method perimeter below.
// This method calculates and returns the perimeter of this polygon
public double perimeter()
{

(b)

Write the Polygon method shortestSide. Method shortestSide calculates the distance
between each pair of points and returns the length of the shortest side.
Complete the method shortestSide below.
// This method returns the shortest side of this polygon
public double shortestSide()
{
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Take-home portion of the Quiz
Arrays, ArrayLists, and Classes
These are the first two parts of the bi-weekly quiz. (Due Date: _______________ )
You may work together on this part, but please make sure that you understand the solution.
(IF SOLUTIONS APPEAR TO BE COPIED, I RESERVE THE RIGHT TO SPLIT THE POINTS!!!)
The actual in-class portion will be 5 multiple choice questions and the third part of this question and will be
done independently.
This portion will be counted towards a quiz grade AND a homework grade!!!
This part will be graded and returned to you by the next day of class.
In this question, you will implement two methods for a class that is part of a GPS mapping system. The
GPSPolyline class uses the GeoPoint class shown below. A GeoPoint is assumed to model a point in a
latitude-longitude system.
public class GeoPoint
{
// Private fields not shown
public Point(double latitude, double longitude)
{
/* Implementation not shown */
}
// Returns the latitude value of this GeoPoint
public double getLatitude()
{
/* Implementation not shown */
}
// Returns the longitude value of this GeoPoint
public double getLongitude()
{
/* Implementation not shown */
}
// Returns the distance from this GeoPoint to GeoPoint p
public double distance(GeoPoint p)
{
/* Implementation not shown */
}
}

An incomplete declaration for the GPSPolyline class is shown below. Each GPSPolyline consists of an
ArrayList of GeoPoint objects that define the GPSPolyline. Note that the size method of ArrayList
will return the number of GeoPoints contained in the GPSPolyline.
public class GPSPolyline
{
private ArrayList <GeoPoint> thePoints;
// each element corresponds to a point in the polygon
// This method calculates and returns the length of this GPSPolyline
public double length()
{
/* to be implemented in part (a) */
}
// This method appends the GeoPoints from the parameter a to this
// GPSPolyLine
public void appendSegment(ArrayList <GeoPoint> a)
{
/* to be implemented in part (b) */
}
// Constructors and other methods not shown
}
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a) Write the GPSPolyline method length. Method length calculates the length between each pair

of GeoPoints and returns the sum of all of the lengths. Note that the distance method of the
GeoPoint class calculates the distance between two GeoPoints.
Complete the method length below.
// This method calculates and returns the length of this GPSPolyline
public double length()
{

b) Write the GPSPolyline method appendSegment. Method appendSegment appends all of the

GeoPoint objects from parameter arr to this GPSPolyline.
Complete the method appendSegment below.
// This method appends the GeoPoints from the parameter a to this
// GPSPolyLine
public void appendSegment(ArrayList <GeoPoint> arr)
{
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Multiple Choice Practice
1. Which of the following correctly initializes an array arr to contain four elements each with a
value of 2.
I

int [] arr = new int[4];

II

int [] arr = {2, 2, 2, 2};

III

int [] arr = new int[4];
for(int i = 0; i < arr.length; i++)
{
arr[i] = 2;
}
A.
B.
C.
D.
E.

I only
III only
I and III only
II and III only
I, II and III

2. Considering the array arr defined in question #1, what would be the values in array arr after the following
code segment executes?
arr[0] = 4;
arr[2] = -9;
arr[3] = arr[0] + arr[1];
A.
B.
C.
D.
E.

[2,
[4,
[4,
[4,
[4,

2, 2, 2]
-9, 2, 2]
2, -9, 2]
2, -9, 6]
2, -9, -3]
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3. Consider the following declaration of the Assignment class from your Gradebook program.
public class Assignment
{
private String name;
private double pointsPossible;
private double pointsEarned;
// postcondition: all instance variables are initialized with
// the given values.
public Assignment (String n, double ptsPoss, double ptsEarned) {
/* Code not shown */
}
// postcondition: returns the name of this Assignment
public String getName() {
/* Code not shown */
}
// postcondition: returns the points possible for this Assignment
public double getPointsPossible() {
/* Code not shown */
}
// postcondition: returns the points earned for this Assignment
public double getPointsEarned() {
/* Code not shown */
}
}

Assuming the Assignment class works as defined and the following declaration of an ArrayList has
been defined:
ArrayList <Assignment> grades = new ArrayList<Assignment>();
Which of the following would print the names of all the assignments in the grades ArrayList?
I

for(Assignment a: grades)
{
System.out.println(a.getName());
}

II

for(int i = 0; i < grades.size(); i++)
{
Assignment a = grades.get(i);
System.out.println(a.getName());
}

III

for(Assignment a: grades)
{
Assignment a = grades.get(i);
System.out.println(a.getName());
}

A.
B.
C.
D.
E.

I only
II only
III only
I and II only
I, II and III
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4. What will be output by this code segment?
for(int i = 1; i <= 5; i++)
{
for(int j = 1; j <= 5; j++)
{
System.out.print(j * j + ' ');
}
System.out.println();
}

A.

1
1
1
1
1

D.

25
25
25
25
25

4
4 9
4 9 16
4 9 16 25
16
16 9
16 9 4
16 9 4 1

B.

1
1
1
1
1

4 9 16 25
4 9 16
4 9
4

E.

1
1
1
1
1

4
4
4
4
4

9
9
9
9
9

16
16
16
16
16

C.

25
25
25
25
25

16 9 4 1
16 9 4
16 9
16

25
25
25
25
25

________________________________________________________________________________

5. What will be output by this code segment?
for(int i = 1; i <= 5; i++)
{
for(int j = 1; j <= i; j++)
{
System.out.print(j * j + ' ');
}
System.out.println();
}

A.

1
1
1
1
1

D.

25
25
25
25
25

4
4 9
4 9 16
4 9 16 25
16
16 9
16 9 4
16 9 4 1

B.

1
1
1
1
1

4 9 16 25
4 9 16
4 9
4

E.

1
1
1
1
1

4
4
4
4
4

9
9
9
9
9

16
16
16
16
16

C.

25
25
25
25
25
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25
25
25
25
25

16 9 4 1
16 9 4
16 9
16

Free Response Friday #2
Arrays, ArrayLists, and Classes
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Take-home portion of the Quiz
Arrays, ArrayLists, and Classes
These are the first two parts of the bi-weekly quiz. (Due:
)
You may work together on this part, but please make sure that you understand the solution.
(IF SOLUTIONS APPEAR TO BE COPIED, I RESERVE THE RIGHT TO SPLIT THE POINTS!!!)
The actual in-class portion will be 5 multiple choice questions and the third part of this question and will be
done independently.
This portion will be counted towards a quiz grade AND a homework grade!!!
This part will be graded and returned to you by the next day of class.
The following class, DigitalWatch, is designed to display and modify a digital watch. The incomplete class
is declared below.
public class DigitalWatch
{
// private fields not shown
// Constructs a DigitalWatch set at 12:00
public DigitalWatch()
{
/* implementation not shown */
}
// Constructs a DigitalWatch at the specified hour and minute
// hour: the specified hour
// minute: the specified minute
public DigitalWatch(int hour, int minute)
{
/* implementation not shown */
}
// Advances time by one minute
public void advanceTime()
{
/* implementation not shown

*/

}

// returns true if DigitalWatch is defective
// false otherwise
public boolean isDefective()
{
/* implementation not shown */
}
}
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Consider the following class, AllWatches, which stores and modifies a list of DigitalWatch objects.
public class AllWatches
{
private List<DigitalWatch> watches;

// This is an ArrayList

// Constructor creates an empty list of DigitalWatch objects
public AllWatches()
{
watches = new ArrayList<DigitalWatch>();
}
// Add a new DigitalWatch, set at 12:00, to watches
public void add()
{
watches.add(new DigitalWatch());
}
// Advance the time by one minute on all the watches
public void advanceAll()
{
/* to be implemented in part (a) */
}
// Remove defective watches from the list
public void removeDefective()
{
/* to be implemented in part (b)
}
}
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(a) Write the AllWatches method advanceAll, which advances the time by one minute on all the
watches in the ArrayList watches.
Complete method advanceAll below.
// Advance the time by one minute on all the watches
public void advanceAll()
{

(b) Write the AllWatches method removeDefective, which removes all defective watches from the
ArrayList watches.
Complete method removeDefective below.
// Remove defective watches from the list
public void removeDefective()
{
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Multiple Choice
1. What is the value of a[1] after the following code is executed?
int[] a = {0, 2, 4, 1, 3};
for (int i = 0; i < a.length; i++)
a[i] = a[(a[i] + 3) % a.length];

A.
B.
C.
D.
E.

0
1
2
3
4

2. Which of the following is not a method of java.util.ArrayList?
A. add(Object x);
B. remove(Object x);
C. insert(int i, Object x);
D. size();
E. set(int i, Object x);
___________________________________________________________________________________
3. What is the output of the following code segment?
List cities = new ArrayList <String>();
cities.add("Atlanta");
cities.add("Boston");
for (int i = 1; i < cities.size(); i++)
cities.add(i, "+");
System.out.println(cities);

A.
B.
C.
D.
E.

[Atlanta,
[Atlanta,
[Atlanta,
[Atlanta,

Boston]
+, Boston]
Boston, +]
+, Boston, +]

No output because the program goes into an infinite loop
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Questions 4-5 are based on the following class that represents a moving ball on a rectangular pool table:
public class MovingBall
{
private int mLength, mWidth;
private int mPosX, mPosY;
private int mDirX, mDirY;
public MovingBall(int length, int width, int dx, int dy)
{
mLength = length;
mWidth = width;
mPosX = length / 2;
mPosY = width / 2;
mDirX = dx;
mDirY = dy;
}
public void move()
{
mPosX += mDirX;
mPosY += mDirY;
if (mPosX == 0 || mPosX == mLength)
mDirX = -mDirX;
if (mPosY == 0 || mPosY == mWidth)
mDirY = -mDirY;
}
}

4. Given
MovingBall b = new MovingBall(8, 4, 1, -1);

what are the values of mPosX and mPosY after 1 move (i.e., one call to b.move())?

A.
B.
C.
D.
E.

8 and 4
9 and 3
4 and 2
3 and 3
5 and 1

5. Given
MovingBall b = new MovingBall(8, 4, 1, -1);

what are the values of mPosX and mPosY after 70 moves (i.e., 70 calls to b.move())?

A.
B.
C.
D.
E.

74 and -68
6 and 4
4 and 2
3 and 1
1 and -1
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Free Response Friday #3
Strings and Arrays
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Take-home portion of the Quiz
Strings and Arrays
These are the first two parts of the bi-weekly quiz. (Due Date:
)
You may work together on this part, but please make sure that you understand the solution.
(IF SOLUTIONS APPEAR TO BE COPIED, I RESERVE THE RIGHT TO SPLIT THE POINTS!!!)
The actual in-class portion will be 5 multiple choice questions and the third part of this question and will be
done independently.
This portion will be counted towards a quiz grade AND a homework grade!!!
This part will be graded and returned to you by the next day of class.
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Multiple Choice
1. Which declaration will cause an error when compiled?
I ArrayList <String> stringList = new ArrayList<String>();
II ArrayList <int> intList = new ArrayList<int>();
III ArrayList <Card> actorList = new ArrayList<Card>();
A.

I only

B.

II only

C.

III only

D.

I and III only

E.

I, II and III

2. Consider the following program segment. You may assume that arr is an array of int values.
for(int i = 2; i <= k; i++)
{
if(arr[i] < someValue)
System.out.println("SMALL");
}

What is the maximum number of times that SMALL can be printed?
A.
B.
C.
D.
E.

0
1
k-1
k-2
K
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For questions 3 – 5, refer to the following class.
public class Address
{
private String
private String
private String
private String
private String

myName;
myStreet;
myCity;
myState;
myZip;

// Constructors
< Not shown >
// accessors
public String getName()
{
return myName;
}
public String getStreet()
{
return myStreet; }
public String getCity()
{
return myCity;
}
public String getState()
{
return myState;
}
public String getZip()
{
return myZip;
}
public String toString()
{
return getName() + “\n” + getStreet() + “\n” +
getCity() + ", " + getState() + " " + getZip();
}
}

A client method has this declaration:
Address [] list = new Address[100];

// init an array of 100 addresses

3. Here is a code segment to generate a list of names only.
for(int i = 0; i < list.length; i++)
<line of code>

Which is a correct <line of code>?
A.

System.out.println(Address[i].getName());

B.

System.out.println(list[i].getName());

C.

System.out.println(list[i].Address.getName());

D.

System.out.println(Address.list[i].getName());

E.

System.out.println(list.getName[i]);
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4. The following code segment is to print out a list of addresses:
for(int i = 0; i < list.length; i++)
<more code>

Which is a correct replacement for <more code>?
I System.out.println(list[i].toString());
II System.out.println(list[i].getName());

System.out.println(list[i].getStreet());
System.out.print(list[i].getCity() + ", ");
System.out.print(list[i].getState() + " ");
System.out.println(list[i].getZip());

III System.out.println(list[i].Address);
A.

I only

B.

II only

C.

III only

D.

I and II only

E.

I, II and III
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Refer to the following Student class for question 5:
public class Student
{
private int idNum;
private double gpa;
private Address myAddress;
// Constructors
< Not shown >
// Accessors
public Address getAddress()
{
return myAddress; }
public int getIdNum()
{
return idNum;
}
public Address getGPA()
{
return gpa; }
}

5. A client method has this declaration:
Student [] allStudents = new Student[NUM_STUDENTS];

// NUM_STUDENTS is an int

Which is a correct code segment to generate a list of Student names only?
I Address a;

for(int i = 0; i < NUM_STUDENTS; i++)
{
a = allStudents[i].getAddress();
System.out.println(a.getName());
}

II for(int i = 0; i < NUM_STUDENTS; i++)

System.out.println(allStudents[i].getAddress().getName());

III for(int i = 0; i < NUM_STUDENTS; i++)

System.out.println(allStudents[i].getName());

A.
B.
C.
D.
E.

I only
II only
III only
I and II only
I, II, and III
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