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1. T/F Determine whether the following statements are true or false. If false, correct 
the statement. 
F a. Given a list of unsorted integers from 0 to 100, inclusive, we can perform binary 
search to find integer 57 in a relatively fast manner.  
T b. Without a base case, a recursive method will throw a StackOverFlow error.  
T c. Every object of the same class has the same fields.  
F d. Every object of the same class has the same values for its fields.  
F e. Parameters is to method calls as arguments is to method declarations.  
T f. To initialize an object, the new keyword is used and the constructor of a class is 
called.  
F g. InterfaceA object = new InterfaceA() correctly initializes a new object 
whose type is of InterfaceA, where InterfaceA defines an interface. 
T h. Lists is to “add” as Maps is to “put”.  
T i. Each item in a Map has a key and a value.  
T j. The this keyword refers to the reference of the current object whose method is 
being invoked.  
T k. To compare if two strings are representationally the same, we must make use of 
the following method: public boolean equals(String s) , instead of the == 
operator. 
T l. The index of the 4th item in an array is 3.  
F m. The index of the 4th item in a list is 4.  
T n. Local variables declared within a while loop are in scope only within the body of 
the loop.  
F o. A method whose return type is void returns null.  
T p. A for-each loop should only be used if you want to iterate through the collection 
and modify every item. 
T q. A while loop can be used if you want to iterate through the collection and modify 
every item.  
T r. A while loop can be used if you want to iterate through some of the collection and 
modify certain items.  
T s. A method may contain more than one return statements in different branches of 
if-then-else cases.  
 
 
 
 
 
 
 
 
 
 



2. Given a Vector interface, define and utilize some classes implementing it. 
public interface Vector { 
 public void printCoordinates();  
 public int lengthSquared();  
} 
 

 
(a) Define a Vector1D class according to the following: 
ClassName:  Vector1D             
Fields:                     
  #1) Name: _x                 
  Type: int                  
Constructor:                 
  Take in 1 int parameter and assign that parameter to the 
field. 
Description: 

printCoordinates method prints “(_x)” where _x should be replaced 
by the actual value of _x. 

lengthSquared method returns _𝑥#. 
 
public class Vector1D implements Vector{ 
 private int _x; 
 
 public Vector1D(int x) { 
  _x = x; 
 } 
 
 public void printCoordinates() { 
  System.out.println("(" + _x + ")"); 
 } 
 
 public int lengthSquared() { 
  return _x*_x; 
 } 
 
} 
 
 
 
 
 
 



 (b) Define a Vector2D class according to the following: 
ClassName:  Vector2D    
Fields:     
  #1) Name: _x   
  Type: int   
  #1) Name: _y   
  Type: int   
Constructor:     
  Take in 2 int parameters for initializing the fields. 
Description: 
  printCoordinates method prints “(_x,_y)” where _x, _y should be 
replaced by the actual values. 
  lengthSquared method returns _𝑥# + _𝑦#. 
 
public class Vector2D implements Vector{ 
 private int _x; 
 private int _y; 
 
 public Vector2D(int x, int y) { 
  _x = x; 
  _y = y; 
 } 
 
 public void printCoordinates() { 
  System.out.println("(" + _x + "," + _y + ")"); 
 } 
 
 public int lengthSquared() { 
  return _x*_x + _y*_y; 
 } 
 
} 
 
 
 
 
 

 
 
 
 
 



(c) Here is a main method using the interface and the classes. 
public static void main(String[] args) { 
// Create a Vector array called vectors of length 6 
    Vector[]  vectors = new Vector[6]; 

for (int i = 0; i < 3; i ++) { 
    vectors[i] = new Vector1D(i); 
} 

    vectors[3] = new Vector2D(4,3); 
     vectors[4] = new Vector2D(7,12); 
     vectors[5] = new Vector1D(1); 
 
} 

(i) Write a loop that print out the result of invoking lengthSquared on each element in 
vectors. 
 
 

for (Vector v: vectors) { 
   System.out.println(v.lengthSquared()); 
  } 
 
 
(ii) What will be printed out after the loop in (i) runs? 
0 
1 
4 
25 
193 
1 
 
 
(iii) What is the advantage of using interfaces? Are we able to create such array that 
incorporates objects from the two classes (Vector1D and Vector2D) without 
interfaces? 
 

No. Interfaces is helpful for writing more generic code and model more complex 
relationships between objects. Without the interface, Vector1D and Vector2D cannot be 
included within a single array. 

 
 
 
 
 



3. Given the following code, answer the questions. 
// Create a List called “arr,” and store String values in “arr” 
  List<String> arr = new ArrayList <String>(); 
  for(int i=0; i<10; i++){ 
     arr.add(“” + i); 
  } 
	

(a) List all the values stored in arr. 
“0”,”1”,”2”,”3”,”4”,”5”,”6”,”7”,”8”,”9” 

	
(b) What is the size of arr?  

10 
	
(c) Use while loop to print all the values.   

 
int i=0; 

       while (i<arr.size()){ 
              System.out.println(arr.get(i)); 
             i++; 
  } 
	
(d) Use for loop to print all the values.   

 
for (int i=0; i<arr.size(); i++){  
   System.out.println(arr.get(i)); 
 } 

	
(e) Use for-each loop to print all the values.   
 

for (String str: arr){ 
 System.out.println(str); 

} 
	
(f) Use iterator pattern to print all the values. 
 

Iterator<String> itr = arr.iterator(); 
  while ( itr.hasNext() ) { 
   System.out.println(itr.next()); 
  }  
 
 
 



4. Read the Calculator class and then answer the questions. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
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28 
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30 
31 
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35 
36 
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38 
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40 
41 

public class Calculator { 
 private List<Integer> _results; 
 public static final double PI = 3.1415926535; 
 
 public Calculator() { 
  _results = new ArrayList<Integer>(); 
 } 
 
 public int add(int a, int b) { 
  _results.add(a + b); 
  return a + b; 
 } 
 
 public int multiply(int a, int b) { 
  _results.add(a * b); 
  return a * b; 
 } 
 
 public int fibonacci(int n) { 
  if (n == 0) { 
   return 0; 
  } else if (n == 1) { 
   return 1; 
  } 
  return this.fibonacci(n - 1) + this.fibonacci(n - 2); 
 } 
  
 public int getLastResult() { 
  // (c) 
 
       if (_results.size() > 0) { 
   return _results.get(_results.size() - 1); 
  } else { 
   return 0; 
  } 
 
 
 
 } 
} 



a. Write in a line number containing each of the following. If does not exist, write “DNE” 
Constructor declaration 05 
Parameter 09/14/19 
Argument 10/15/25 
Recursion 25 
Concatenation DNE 
Field declaration 02 
Field initialization 06 
Local variable declaration 09/14/19 

Constant 03 

 
 
 
b. Implement the getLastResult method, so that the method returns the last result 
of calculation if there exists one, and 0 otherwise. 
 
c. Implement a circleArea method according to the following: 
Name:  circleArea   
Visibility: public  
Parameters:     
  #1) Name: radius  
      Type: double    
Return Type: double    
Description:     
  Using the constant PI and the radius of a circle taken 
in as a parameter, return the area of the circle.  
  Circle area formula: 𝑟𝑎𝑑𝑖𝑢𝑠#×	𝜋  
 
 
public double circleArea (double radius) { 
  return radius*radius*Calculator.PI; 
 } 
 
 
 
 
 
 
 
 
 



d. Implement the main method according to the following: 
public static void main(String[] args) { 
  // Declare and initialize a new Calculator object 
 
Calculator c = new Calculator(); 
 
  // Invoke fibonacci on the Calculator object with argument 0, 
  // and print the result 
 
System.out.println(c.fibonacci(0)); 
 
  // Invoke fibonacci on the Calculator object with argument 4, 
  // and print the result 
 
System.out.println(c.fibonacci(4)); 
 
  // Within a single line, print out the result of 18 * (4 + 12) 
  // by invoking methods on the Calculator object 
 
System.out.println(c.multiply(18, c.add(4, 12))); 
 
  // Print out the last calculation result 
 
System.out.println(c.getLastResult()); 
 
} 

 
e. What will be printed out after the main method in (e) runs? 
0 
3 
288 
288 
 
 
 
 
 
 
 
 
 
 



5. Answer questions (a)-(h) according to the given classes. 
Below is the definition of a class representing a book: 

public class Book { 
 private String _title; 
 private String _author; 
 private int _length; 
 
 public Book(String title, String author, int length) { 
   _title = title; 
   _author = author; 
   _length = length; 
 } 
 
 public String getTitle() { 
   return _title; 
 } 
 
 public String getAuthor() { 
   return _author; 
 } 
 
 public int getLength() { 
   return _length; 
 } 
 
 public String toString() { 
   return _title + " by " + _author + ", " + _length + " pages"; 
 } 
} 

The following class is the comparator for books: 

public class BookComparator implements Comparator<Book> { 
 public int compare(Book a, Book b) { 
   if (a.getLength() < b.getLength()) { 
     return -1; 
   } else if (a.getLength() == b.getLength()) { 
     return 0; 
   } else { 
     return 1; 
   } 
 } 
} 



(a) Which field of the book class is used by the comparator above? 
	 _length	  
	 	
 
Notice that the comparator uses the ascending order. 
Suppose we have the following class that can sort a list of books with insertion sort: 

public class Sorter { 
 private List<Book> _books; 
 private BookComparator _comparator; 
 
 public Sorter(List<Book> books) { 
   _comparator = new BookComparator(); 
   _books = books; 
 } 
 public void sort() { 
   for (int next = 0; next < _books.size(); next++) { 
     int current = next; 
     while (this.shouldMoveBack(current)) { 
       this.moveBack(current); 
       current--; 
     } 
   } 
 } 
 private boolean shouldMoveBack(int i) { 
   if (this.canMoveBack(i)) { 
     Book a = _books.get(i - 1); 
     Book b = _books.get(i); 
     return _comparator.compare(a, b) > 0; 
   } else { 
     return false; 
   } 
 } 
 private boolean canMoveBack(int i) { 
   return i - 1 >= 0; 
 } 
 private void moveBack(int i) { 
   Book previousBook = _books.get(i - 1); 
   Book currentBook = _books.get(i); 
   _books.set(i - 1, currentBook); 
   _books.set(i, previousBook); 
 } 
} 



The following is a main method using the Sorter class: 

public static void main(String[] args) { 
   Console console = new Console(); 
   List<Book> books = new ArrayList<Book>(); 
 
   books.add(new Book("The Hobbit", "J. R. R. Tolkien", 320)); 
   books.add(new Book("The Cat in the Hat", "Dr. Seuss", 64)); 
   books.add(new Book("The Art of War", "Sun Tzu", 46)); 
 
   Sorter sorter = new Sorter(books); 
   sorter.sort(); 
 
   for (Book book : books) { 
     console.print(book); 
   } 
 } 

(b) What will be printed out to the console after the following main method is executed? 
 

The	Art	of	War	by	Sun	Tzu,	46	pages 
The	Cat	in	the	Hat	by	Dr.	Seuss,	64	pages 
The	Hobbit	by	J.	R.	R.	Tolkien,	320	pages 

 
(c) How many times does the moveBack method get called? 

3 
 

 
(d) Come up with an ordering of the books such that the moveBack method does not 
get called when the sort method is called. 
 

books.add(new Book("The Art of War", "Sun Tzu", 46));    

books.add(new Book("The Cat in the Hat", "Dr. Seuss", 64)); 
books.add(new Book("The Hobbit", "J. R. R. Tolkien", 320)); 

 
 
    

 
 
 
 
 
 



The following class represents a collection of books. You can assume that the books 
are sorted by the title. 

public class Library {  
 private List<Book> _books; 
 public Library(List<Book> books) { 
   _books = books; 
 } 
 
 public boolean contains(String title) { 
   int left, right, guess; 
   left = 0; 
   right = _books.size() - 1; 
 
   while (left <= right) { 
     guess = left + ((right - left) / 2); 
     String selected = _books.get(guess).getTitle(); 
     int comparison = title.compareTo(selected); 
 
     if (comparison == 0) { 
       return true; 
     } else if (comparison < 0) { 
       right = guess - 1; 
     } else { 
       left = guess + 1; 
     } 
   } 
 
   return false; 
 } 
} 

 
(e) What type of search is being done by the contains method? 
	 Binary	search 
	
 
(f) Which field of the book is used for the comparison in the contains method? 
	 _title 
	
	
	
	
	



The following main method uses the Library class: 

public static void main(String[] args) { 
   List<Book> books = new ArrayList<Book>(); 
   Console console = new Console(); 
 
   books.add(new Book("The Art of War", "Sun Tzu", 46)); 
   books.add(new Book("The Cat in the Hat", "Dr. Seuss", 64)); 
   books.add(new Book("The Hobbit", "J. R. R. Tolkien", 320)); 
 
   Library library = new Library(books); 
 
   console.print(library.contains("Dr. Seuss")); 
   console.print(library.contains("The Hobbit")); 
 } 

 
(g) What is printed out to the console? 
	 false 
	 true 
	
 
(h) Will the contains method work if the books are not in sorted order? Explain why? 

No,	if	the	list	were	unsorted,	then	we	would	not	be	able	to	eliminate	elements	other	than	the	
current	element	being	compared	to. 
 
 
 
 


