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Question 1: Methods and Control Structures, where students call methods and work with control structures without 
the added complexity of data structures. 
Question 2: Class, where students design and implement a described class. 
Question 3: Array/ArrayList, where students complete program code that uses array or ArrayList objects. 
Question 4: 2-D Array, where students complete program code that uses 2-D arrays. 

  



VARIABLES AND OBJECTS 

ALWAYS define and assign a value to variables when doing free response.  If your loop or conditional logic 
does not run, you want to assign a value to return. 
 
Example: 
 
public static int example(){ 
int a; 
if(a>5) return a=5; 
return a; 
} 
 
//This will not store a value for a if it is not greater than 5. 
 
The fix: 
public static int example(){ 
int a=0; 
if(a>5) return a=5; 
return a; 
} 
 
**ONLY CLASS LEVEL VARIABLES HAVE DEFAULT VALUES! 
 
 
Primitive types: 
Primitive types in Java (pass by value) that you need to care about:  int, double, boolean, char. 
 
boolean = true;  //don’t use quotes as this is a primitive type, not a String! 
int x = 6; 
int y = 6.5; //will cause error 
int x = 7; //will cause error as x is already declared 
double z = 8.5; 
double a = x; //will work fine and store a as 6.0, a double 
int b = (int) z; //will work as I cast z to an int of the value of 8.5 
double c = 6/5; //will store a 1.0 as these are two integers and we have round off 
double d = 6.0/5 //will store 1.2 as we have a double in the calculation 
double e = (int)6.0/5 //will store 1.0 
double f = (int) 6.0/5; //will store 1.0 
double g = (int) 6/5.0 //will store 1.2 
double h = (double)3/4 //will store 0.75 
double I = (double)(3/4) //will store 0.0 (3/4 = 0 as they are ints and casting a 0 to a double is 0.0 
 
You CANNOT cast to a String it is not primitive.  You have to use a method to do that.  You will not need to use 
a conversion method for this exam.  If you do, you are overcomplicating things. 
 



 
Strings are NOT primitive types.  Objects will behave much differently than Strings as we can overwrite them if 
passed to methods. 

 



 
 

 
 



 

 
CLASS LEVEL VARIABLES HAVE DEFAULT VALUES, LOCAL VARIABLES DO NOT. 
 
Defaults: 
String or Object = null 
boolean = false 
double = 0.0 
int = 0 

  



Sometimes, you need to cast an object if working with inheritance in order to use it properly. 
 

 



 
For part c in the problem: 

 
I need to cast to a pet object b/c the ArrayList stores objects.  Java needs to know the object is a pet to call the 
correct methods.  The list can store multiple pets, and through method overriding, it will run the correct 
methods in Pet (or overwrite them if the object is a Dog that extends Pet. and has a method that also exists in 
it’s parent, Pet) 
 

  



When to use the keyword new: 
new = object instantiation (or provisioning a storage location and space for the object).  When we create a new object, we 
should use this keyword. 
 
When coding in free response, as yourself, is this a brand new thing that needs to be created? 
For example: 
public class Reservation{ 
 int reservationNum; 
 String cust; 
 public Reservation(int res, String cust){ 
  reservationNum = res; 
  this.cust = cust;  

//need to use this keyword b/c we have a local and class level variable by the same name}} 
 
public class Hotel{ 
 Reservation[] hotelrooms; 
 public Hotel(int roomnums){ 
  hotelrooms = new Reservation[roomnums]; 
 } 
 
 public String bookRoom(int resnum; String custnam){ 
  for(int i = 0; i<hotelrooms.length; i++){ 
   if(hotelrooms[i]==null) 
    {hotelrooms[i]=new Reservation(resnum, custname); 
    //we need keywork new here b/c we need to store create a new reservation 
    return “Reservation booked;}}} 
 

 
public String bookRoom(Reservation booking){ 
  for(int i = 0; i<hotelrooms.length; i++){ 
   if(hotelrooms[i]==null) 
    {hotelrooms[i]=booking); 
    //reservation was already instantiated and sent to us, so no need for a new one 
    return “Reservation booked;}} 

return “Reservation not booked”;}} 
 

  



 
We can set objects such as String or a class level Object that we store in an Array or Arraylist with the value of  null.  (not 
in quotes).  That being said, if we try to run a non-static method with that object or utilize an instance variable, we will 
receive the null pointer exception (as the null keyword does not point to the reference location of an object).  When going 
through the content, you might need to program to avoid this exception in free response: 
 
Let’s say I have student objects that can be stored on a class roster and I want to add a student to that roster: 
 
public class Main { 
  public static void main(String[] args) { 
    Student john = new Student("John Doe"); 
    Roster math = new Roster(); 
    math.addToRoster(john); 
    math.printRoster(); 
 
  } 
} 
 
public class Roster{ 
  private Student[] roster = new Student[25]; 
 
  public void addToRoster(Student stud){ 
    for(int i = 0; i<roster.length; i++) 
      if(roster[i]==null) 
         {roster[i]=stud; 
         return;}} 
 
public void printRoster(){ 
  for(int i = 0; i<roster.length; i++) 
     if(roster[i]!=null) 
         System.out.println(roster[i].getName());}} 
 
public class Student{ 
  private String name; 
   
  public Student(String name){this.name=name;} 
  public String getName(){return name;}} 
 
         
 
         
             

 



MATH FUNCTIONS: 

 
 

 
 
Math.pow(16, ½) will return a value of 1 as it will perform ½ = 0 (as they are integers) prior to calling the 
method.  It will then take 16 to the power of 0, returning a double with a value of 1.0. 
 

 
 
A quick way to find the max or min value of 3-4 values: 
 
int a = 3; int b = 4; int c = 5; int d = 7; 
 
int smallest = Math.min(Math.min(a, b), Math.min(c, d)); 
int largest = Math.max(Math.max(a, b), Math.max(c, d)); 
 



STRING FUNCTIONS: 

 
• System.out.print(a.contains(“Hi”); //will return a boolean value if an instance of “Hi” is found in String a 

 
 

 
 
//comments 
To add comments to free response use // before the comment.  They can take off for items that causes 
compiler errors if it's not commented out (//oops) 
 



 
 
 
 
The compareTo() function can be used for sorting strings in alphabetical order: 
 
String a = “a”; 
String b = “b”; 
a.compareTo(b);  //returns -1  (Unicode for letter “a” – “b”) so String a should be sorted before b 
b.compareTo(a); //returns 1 (Unicode for letter “b” – “a”) so String a should be sorted before b 
a.compareTo(a); //returns 0 (Strings are EXACTLY the same) 
 
 
 
.remove() 
 
String a = “agraya”; 
a.replace(“a”, “”);  //removes all occurrences of a and replaces with “” making it gry 
a = “agraya” 
a.replaceFirst(“a”, “e”)  //returns egraya 
  
 

 

  



CONDITIONALS: 

 

 
 

 
 
 

 
 

  



 
 

 

 



LOOPS: 

 

 
 

 
 



 
 

 

 
 

  



METHODS: 

 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 

 



 
 

 

 

  



ARRAYS/ARRAYLISTS: 

 
ARRAYS STORE DEFAULT VALUES (O, null, false) ARRAYLISTS DO NOT! 

 
 



 
public static void main(String[]args){  
ArrayList<String> color = new ArrayList<>(); 
color.add(“red”);  
color.add(“red”);  
color.add(“green”);  
color.add(“red”);  
color.add(“red”);  
color.add(“green”);  
color.add(“yellow”);  
 
for(int i = 0; i<color.size(); i++){ 
if(color.get(i).equals(“red”)){ 
color.remove(i); }}} 
 

 
 

  



public static void main(String[]args){  
ArrayList<String> color = new ArrayList<>(); 
color.add(“red”);  
color.add(“red”);  
color.add(“green”);  
color.add(“red”);  
color.add(“red”);  
color.add(“green”);  
color.add(“yellow”);  
 
for(int i = 0; i<color.size(); i++){ 
if(color.get(i).equals(“red”)){ 
color.remove(i); 
i--; }}} 
 

 



 

 
 
int[][] a = new int[3][4] 
int[]b = a[2]; (saves a 1 dimensional array equal to all of the values in row 2, no need for a loop!) 
 

 

 

  



SEARCHING/SORTING ALGORITHMS: 

 

 
 

 

 
  



 

 

 
 

 
 



 
 
 

 

 

 
 



 
 

  



INHERITANCE/POLYMORPHISM (Overriding, Overloading in Methods): 

 

 

 
 



 

 

 
 



 

 
 

 

 

  



INTERFACES AND ABSTRACT CLASSES: 

 

 



 
public class SchoolFood implements EatFood, SnackFood //Snackfood interface not shown 

 
 
 
Even if it is not shown, super constructors are ALWAYS called first, even when instantiating a subclass or child.  It is 
implied that super(); is the first line in the constructor, if it is not written in the code. 
 

 

 

  



RECURSION: 

 

 

 
 
 
product(5) 
     5*product(3) 
         5* product(1) 
                 1 
=5*5*1 = 25 
 



 
mystery(5) 
     3*mystery(4) 
         3* mystery(3) 
               3* mystery(2) 
                   3* mystery(1) 
                        3* mystery(0)1 
  =3*3*3*3*3*1 = A 
 

 
 
C 



 
 
Redo(82, 3) 
     Redo(82/3=9, 3)+1 
        Redo(9/3=3, 3)+1 
          Redo(3/3=1, 3)+1 
             Redo(1/3=0, 3)+10 
=1+1+1+1+0=4 
B 
 
 
Consider the following method: 
 
public int recur(int n){ 
 
if (n<12)  return n*3; 
else return recur(recur(n/4));} 
 
What value is returned as a result of the call recur(33)? 
 
recur(33)-> 
=recur(recur(33/4 = 8)=recur(recur(8)) (recur(8) returns 24 from base case) = recur(24) 
 
recur(24)-> 
=recur(recur(24/4 = 6) = recur(recur(6)) (recur(6) returns 18) = recur(18) 
 
recur(18)-> 
=recur(recur(18/4 = 4) = recur(recur(4)) (recur(4) returns 12) = recur(12) 
 
recur(12)-> 
=recur(recur(12/4 = 3) = recur(recur(3)) (recur(3) returns 9) = recur(9) 
 
recur(9) returns 27 per the base case, so this entire thing returns 27! 
 

 


