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WEEK 1 – FIRST STEPS 

SESSION 1: INTRODUCTION 

• Programming is a way to tell computers to do a specific task 

• Java is a general purpose, object-oriented programming language from 1995 

• Software developer usually codes in higher level languages or in assembly 

• Machine code can also be expressed in hexadecimal, binary code only in binary. 

HIGHER-LEVEL PROGRAMMING LANGUAGES 

• C, C++, Haskell, Go… 

▪ Compiled for a specific (hardware) platform (the compiler will produce 

an object file, that is, a file that contains machine code, and such 

machine code may or may not have been based on a specific assembly 

language. In other words, it may has been translated directly from 

higher level language to machine code by the compiler) 

• Java, C#, Scala… 

▪ Compiled to an intermediate format, for java this is bytecode (these 

are the .class files), which are executed by a virtual machine (instead 

of a specific hardware). A virtual machine is a piece of software that 

translate your program to run on the hardware underneath it. Which 

means that the same bytecode can be run on all hardware devices that 

support a Java virtual machine, thus not needing to compile it each time. 

• Python, Ruby, PHP… 

▪ These are not compiled, a special program (interpreter) directly 

executes them. 

PROGRAMMING PARADIGMS IN CSE1100 

• Imperative programming 

o List of statements (combination of data and operations) 

• Object-oriented programming 

o Classes 

o Objects 

o Statements (composed of objects, data and operations) 

 

DATA AND OPERATIONS 

Data is stored in bytes (groups of 8 bits). 

Primitive data types: 

 

Reference data types: 

String, Anything else… 

The string type stores strings of characters. 

 

Operators: 

= Assignment  

+ - * / % Arithmetic  

+ string concatenation 
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Data type = the combination of the (set of) data elements and the (set of) allowed operators 

 

Outputting data to the screen is done with the methods print() and println(). Which are part of the object System.out. 

  

\ 

  

Rule number 1 in OOP. Never copy-paste code. Any code that 

can be reused shall be made into a callable method. 

Reason: more readable and easier to maintain. 

 

Strings are a reference data type, which means that when the equality 

operators compare the memory contents of the strings, it will compare 

the addresses of the objects they refer to and not the actual contents 

of the objects themselves. That is why Strings come with a built-in 

equals() method. Should your created objects be compared, then you’d 

have to override (overwrite) an equals method in the class of your 

object. 
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(This was an example to print the same text n rows) 
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WEEK 1 – TUTORIAL 

HELLO WORLD 

package weblab; 

 

class HelloWorld { 

   

  public static void run() { 

    System.out.println("Hello, World!"); 

     

  } 

 

} 

 

// notice that the name of the class has to be the same of the .class file, case sensitive! 

 

REAL NUMBERS 

package weblab; 

 

class RealNumbers { 

   

  public static void run(){ 

     

    int divInt = 1 / 3; 

    float divFloat = 1/3; 

    // first will do the int 1 / int 3 division (which yields 0) and then it will cast the ou

tcome to float 

    double divDouble = 1.0 / 3.0; 

     

    System.out.println( 

      "The value of the int is: " + divInt +  

      "\nThe value of the float is: " + divFloat +  

      "\nThe value of the double is: " + divDouble 

    ); 

     

  } 

   

} 

 

Status: Done 

The value of the int is: 0 

The value of the float is: 0.0 

The value of the double is: 0.3333333333333333 

 

Test score: 1/1 
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ITERATION 

class Iteration { 

   

  public static void run(){ 

     

    printNumbersUpToFor(5); 

     

    printNumbersUpToWhile(5); 

     

  } 

   

  /** Prints the numbers from 1 up to N 

   *  @param n - an integer value 

   */ 

  public static void printNumbersUpToFor(int n){ 

    for (int i=1; i<=n; i++){ 

    System.out.println(i); 

    } 

  } 

   

  /** Prints the numbers from 1 up to N 

   *  @param n - an integer value 

   */ 

  public static void printNumbersUpToWhile(int n){ 

    int i=1; 

    while (i<=n){ 

      System.out.println(i); 

      i++; 

    } 

  } 

   

} 

 

Status: Done 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

 

Test score: 1/1 
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WEEK 2 – METHODS AND CLASSES 

METHODS 

Any piece of code that will be run more than once must not be copy pasted but made into a callable method. 

Methods are like a mathematical function, they may take parameters and return or do something. They may also not. 

 

 /** Takes two arguments with type double, and returns the largest. If equal returns it in pa

ramater order. 

   * @param x - first double 

   * @param y - second double 

   * @param z - third double 

   */ 
 

  public static double max(double x, double y) { 

    if (x>=y) { 

      return x; 

    } else { 

      return y; 

    } 

  } 
 

The comments /* inside this */  above the method is “JavaDoc” Java Documentation. Each method needs to be 

documented. The practice says that if the method explanation takes more than 1 line to explain, it is probably a complex 

enough method to split it into more methods.. 

 

Note: return is a keyword that says that what comes after it needs to be returned in this case as double, because the 

method is declared with return type int, and it also marks the end of the method execution. Any other lines of code 

after it, regardless of their indentation, will be skipped altogether. 

 

A void method does not return something. (It does execute something though). You can still use the return keyword 

to “branch out” from the method call, but return is not obligatory for void methods. 

 

Pre: (precondition) defines the initial state before the calculation of the method. 

Post: (postcondition) defines the end state after the calculation in the method. 

 

Some interesting methods: 

public static boolean isEven(int i){ 

   return (i%2==0); 

} 

public static boolean isPrime(int n) { 

   for (int i = 2; i < n; i++) { 

      if (n % i == 0) 

         return false; 

   } 

   return true; 

} 

public static int factorial(int n){ 

       if (n==0) { 

      return 1; 

   } 

       return (n * factorial(--n)); 

} //this one is recursive 

 

Note that the visibility of something is public when + and private when - 
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PASS BY VALUE 

Consider: 

  

Actual paramaters = original variable at a specific method/class 

Formal paramaters = pass by value “copied” from the actual one 

 

 

 

CLASSES 

A class is a software module that is composed of attributes 

and methods. 

 

As you can observe, the Pi and Euler constants are public attributes, which can be retrieved by Class.CONSTANT. 

Note that constants cannot be changed and that are represented in capital letters. This is done by using final. 

 

Classes generally have private attributes (except for 

constants, which generally are public because they can’t be 

changed anyhow). The attributes are private so that they 

can’t be changed by anything from the outside. 

(encapsulation: hide implementation and prevent errors) 

To operate with those private attributes classes generally 

include “getters” and “setters”, as well as “constructor” 

methods. The constructor method must have the same 

name as the class and is used when an object of that class 

is being declared and initialized. 

 

MEMORY & EQUALITY 

Absolutely all variables (data types) of all types (primitive and reference) point to a single memory location in the 

stack. In primitives, that memory location contains the initialized/assigned values of the primitive. For 

instance, the memory location of an int (32 bits) points to the lower end byte of the 4 memory bytes that contain the 

32 bits of the integer, which contain all the contents of our variable. However, reference types such us objects 

usually contain many attributes that cannot be fitted into a few addressable memory stack bytes. Therefore 

the stack memory located to a reference type variable is a value that points to an address in the heat 

memory space that contains the actual contents of the reference type.  
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Is for that reason that the equals operator doesn’t work well with reference 

types and it is the responsibility of the newly created class to include an 

equals method. 

The constructor method will declare (and assign) primitives and other 

reference type variables which at the end will calculate how much memory 

needs to be allocated for the created object. 

 

 

In stack terms, it would be like: 

Number = stack address 1160 (which contains “4”) 

P1   = stack address 2320 (which contains “heap address 1992”) 

So when you compare number A with Number B you will be compare two integers, which is a legit comparison with ==, 

whereas when you compare two reference types you are just comparing two heap addresses, not a legit comparison. 

 

EQUALS METHOD 

  /**Compares this Student to another object and assesses whether they are  

   * both students with equal values. 

   * @param other - an Object that is to be compared to this. 

   * @return a boolean value which is true when both objects are of type Student 

   * with the same name and studentNumber values, and false otherwise.  

   */   

public boolean equals(Object other) { 

    if (other == null){ 

      return false; 

    } 

    if (other instanceof Student) { 

      Student that = (Student) other; 

      return (this.name.equals(that.name) && this.studentNumber == that.studentNumber); 

    } else { 

      return false; 

    } 

  } 
 

 

Observe that we first get rid of possible null pointer errors. Then we check if the object is actually of the same class and 

if so we may use its casted contents to create an equivalent variable but officially of the relevant class. By default java 

doesn’t know the class of the object being passed on and it would be very cumbersome to cast each pass by value each 

time, that is why a separate temporary object is used instead (local, lives only during the equal method). 
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Static methods are class methods rather than object specific methods. 

Similarly a static attribute is an attribute common to all objects of a class 

A callable static method from outside the class could be 

any mathematical method called from the outside by 

using Class.method(), i.e. Math.sine() instead of 

MathObject.sine() 

 

Static methods are important because the main method, 

the first one that runs in the execution of the java 

program, is called from the outside. 

 

 

In terms of primitives, Java you cannot change the 

actual parameters from inside the method for those 

outside the method. A method can only return a 

primitive at most. However, in terms of reference type, 

if the attributes are public or if the operations are being 

made within the same class, it is possible to change 

the actual parameters of pass by object attributes 

from within a method. See swap example on the left. 

 

This is because although the memory address of the passed by value “point” cannot change (heap address 

doesn’t change) you can change the contents inside such heap address. 
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WEEK 2 – TUTORIAL 

POINT (CONSTRUCTOR AND GETTERS) 

In this assignment we want to define the class Point. Point has two attributes: the variables x and y. Point also has 

several methods: Point(double x, double y), getX() & getY(). 

The method Point(double x, double y) is special here (note that it’s written with a capital P!), it is a constructor. 

We call this method when we want to allocate memory to create an instance of a Point. 

Create the class Point, the constructor and the two getters. getX() should return the x coordinate of the Point, 

and getY() should return the y coordinate 

SOLUTION TEST 

// Your class here. 

class Point { 

   

  private double x; 

  private double y; 

   

  public Point(double x, double y){ 

    this.x = x; 

    this.y = y; 

  } 

   

  public double getX(){ 

    return this.x; 

  } 

  public double getY(){ 

    return this.y; 

  } 

} 

import org.junit.jupiter.api.Test; 

import static org.junit.jupiter.api.Assertions.*; 

 

public class UTest { 

 

  @Test 

  public void constructorTest() { 

    Point p = new Point(2.0, 4.0); 

    assertNotNull(p, "Expected Point p to be not null,

 but it was null."); 

  } 

   

  @Test 

  public void getXTest() { 

    Point p = new Point(2.0, 4.0); 

    assertEquals(2.0, p.getX(), 0.0001, "Expected the 

x coordinate to be 2.0, but it was not."); 

  } 

   

  @Test 

  public void getYTest() { 

    Point p = new Point(2.0, 4.0); 

    assertEquals(4.0, p.getY(), 0.0001, "Expected the 

y coordinate to be 4.0, but it was not."); 

  } 

} 

 
 

Generally we want to do (at least) 1 test for each method. You can see that the assertEquals tet method has a 3rd 

parameter, it is the absolute difference that is willing to ignore between the compared floats. This is necessary due to 

the natural imprecision of the floating numbers. 
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PARKING LOTS CAPACITY 

In this assignment we are going to add some functionality to the class ParkingGarage. A parking garage has a size 

(total amount of cars that can park there) and an actual count of cars that is currently parked in the garage. There 

are getters for both properties. Now you are asked to add several methods to this class:  

public String parkCar() 
Post: Adds one to the amount of parkedCars if this amount is smaller than the size of the garage, and then returns 
“Car parked successfully!”. Otherwise returns “The garage is full!” 
public int freeSpaces() 
Post: Returns the number of spaces still available by subtracting the amount of parked cars from the size of the 
garage 

SOLUTION 

class ParkingGarage { 

  private int size; 

  private int parkedCars; 

 

  /**Constructor: creates a new ParkingGarage with size n, and 0 parked cars. 

   * @param size - An int value representing the total amount of parking spaces in the garage 

   */ 

  public ParkingGarage(int size) { 

    this.size = size; 

    parkedCars = 0; 

  } 

 

  /**Getter for the size of the ParkingGarage. 

   * @return the value of size. 

   */ 

  public int getSize() { 

    return size; 

  } 

   

  /**Getter for the amount of cars parked in the ParkingGarage. 

   * @return the value of parkedCars. 

   */ 

  public int getParkedCars() { 

    return parkedCars; 

  } 

   

  public String parkCar(){ 

    if (this.getParkedCars() < this.getSize()) { 

      this.parkedCars++; 

      return "Car parked successfully!"; 

    } else { 

      return "The garage is full!"; 

    } 

  } 

   

  public int freeSpaces(){ 

    return (this.size - this.parkedCars); 

  } 

} 
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TEST 

import org.junit.jupiter.api.Test; 
import static org.junit.jupiter.api.Assertions.*; 
 
public class UTest { 
 
    @Test 
    public void constructorTest() { 
      ParkingGarage p = new ParkingGarage(500); 
      assertNotNull(p,  "Expected ParkingGarage p to be not null, but it was null"); 
    } 
     
    @Test 
    public void getSizeTest() { 
      ParkingGarage p = new ParkingGarage(500); 
      assertEquals(500, p.getSize(), "Expected the size of the garage to be 500, it wasn’t"); 
    } 
     
    @Test 
    public void getParkedCarsTest() { 
      ParkingGarage p = new ParkingGarage(500); 
      assertEquals(0, p.getParkedCars(), "Expected the number of parked cars in the garage to be 0, but it was not"); 
    } 
     
    @Test 
    public void parkCarTest() { 
      ParkingGarage p = new ParkingGarage(500); 
      p.parkCar(); 
      p.parkCar(); 
      assertEquals(2, p.getParkedCars(), "Expected the number of parked cars in the garage to be 2, but it was not"); 
    } 
     
    @Test 
    public void parkCarSuccessTest() { 
      ParkingGarage p = new ParkingGarage(1); 
      assertEquals("Car parked successfully!", p.parkCar(), "Expected a success message but got something else."); 
    } 
     
    @Test 
    public void parkCarFullTest() { 
      ParkingGarage p = new ParkingGarage(1); 
      p.parkCar(); 
      assertEquals("The garage is full!", p.parkCar(), "Expected the garage to be full, but got something else."); 
    } 
     
    @Test 
    public void freeSpacesTest() { 
      ParkingGarage p = new ParkingGarage(500); 
      p.parkCar(); 
      p.parkCar(); 
      assertEquals(498, p.freeSpaces(), "Expected the number of free spaces in the garage to be 498, but it was not"); 
    } 
} 
 

 

 



CSE1100 Object-oriented Programming (Java) 

13 

EQUALS 

The equals method returns a boolean value that is true when the Object other is a Student with the 

same name and studentNumber as this, otherwise it returns false. This means that two different Student objects with 

the same name and studentNumber will be seen as equal even though they have different memory addresses. 

Write the implementation for the equals method of Student. Make sure your implementation checks all the 

properties above. 

SOLUTION 

class Student { 
  private String name; 
  private int studentNumber; 
 
  /**Constructor: creates a new Student with a name and a studentNumber. 
   * @param name - A String value representing the name coordinate of the student 
   * @param studentNumber - An int value representing the studentNumber coordinate of the stu
dent 
   */ 
  public Student(String name, int studentNumber) { 
    this.name = name; 
    this.studentNumber = studentNumber; 
  } 
 
  /**Getter for the name coordinate of the Student. 
   * @return the value of name. 
   */ 
  public String getName() { 
    return this.name; 
  } 
   
  /**Getter for the studentNumber of the Student. 
   * @return the value of studentNumber. 
   */ 
  public int getStudentNumber() { 
    return this.studentNumber; 
  } 
   
  /**Compares this Student to another object and assesses whether they are  
   * both students with equal values. 
   * @param other - an Object that is to be compared to this. 
   * @return a boolean value which is true when both objects are of type Student 
   * with the same name and studentNumber values, and false otherwise.  
   */ 
  public boolean equals(Object other) { 
    if (other == null){ 
      return false; 
    } 
    if (other instanceof Student) { 
      Student that = (Student) other; 
      return (this.name.equals(that.name) && this.studentNumber == that.studentNumber); 
    } else { 
      return false; 
    } 
  } 
} 
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TEST 

import org.junit.jupiter.api.Test; 
import static org.junit.jupiter.api.Assertions.*; 
 
public class UTest { 
 
  @Test 
  public void constructorTest() { 
    Student s = new Student("Henk", 12345); 
    assertNotNull(s,  "Expected Student s to be not null, but it was null"); 
  } 
   
  @Test 
  public void getNameTest() { 
    Student s = new Student("Henk", 12345); 
    assertEquals("Henk", s.getName(), "Expected the student name to be 'Henk', but it was not"); 
  } 
   
  @Test 
  public void getStudentNumberTest() { 
    Student s = new Student("Henk", 12345); 
    assertEquals(12345, s.getStudentNumber(), "Expected the student number to be 12345, but it was not"); 
  } 
   
  @Test 
  public void testEqualsSelf(){ 
    Student student = new Student("Henk", 12345); 
    assertEquals(student, student, "A Student should be equal to itself."); 
  } 
     
  @Test 
  public void testEqualsObject(){ 
    Student student = new Student("Henk", 12345); 
    Object other = new Object(); 
    assertNotEquals(student, other, "A Student not be equals to an object."); 
  } 
   
  @Test 
  public void testEqualsOther(){ 
    Student student = new Student("Henk", 12345); 
    Student otherStudent = new Student("Henk", 12345); 
    assertEquals(student, otherStudent, "Two Student objects with the same properties should be equal."); 
  } 
   
  /* If you fail this test you are most likely comparing two String objects by using "==".*/ 
   @Test 
  public void testStringComparisonEquals(){ 
    Student student = new Student(new String("Henk"), 12345); 
    Student otherStudent = new Student(new String("Henk"), 12345); 
    assertEquals(student, otherStudent, "Two Student objects with different string memory locations should be equal."); 
  } 
 
  @Test 
  public void testNotEqualsOtherName(){ 
    Student student = new Student("Henk", 12345); 
    Student otherStudent = new Student("Karel", 12345); 
    assertNotEquals(student, otherStudent, "Two Student objects with different student names should not be equal."); 
  } 
   
  @Test 
  public void testNotEqualsOtherStudentNumber(){ 
    Student student = new Student("Henk", 12345); 
    Student otherStudent = new Student("Henk", 12346); 
    assertNotEquals(student, otherStudent, "Two Student objects with different student numbers should not be equal."); 
  } 
 
} 
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ASSIGNMENT 1 (CIRCLE) 

A CLASS WITH A CONSTRUCTOR 

Now you will define the first class yourself. Create a new class with name Point (make sure you don’t use the keyword public). 

This class has 2 private fields with type double: x and y. 

The fields are initialised by calling the constructor with the x and y values supplied, for example: 

Point p = new Point(2.0, 5.0). 

CREATING GETTERS 

Also define two so called ‘getters’ for respectively x and y. 

public double getX() 

public double getY() 

For our example point p defined above: 

p.getX() should return 2.0 

p.getY() should return 5.0 

OVERRIDING TOSTRING() 

Override the default public String toString() method to produce the following output: 

<Point(X_VALUE, Y_VALUE)> 

For our example point p.toString() should return <Point(2.0, 5.0)> 

ADDING MORE METHODS 

Now implement several more methods. Note that you can make use of the methods you implemented for the previous assignment by, 
for instance, calling: Assignment1_7.max(YOUR_X, YOUR_Y) to avoid code duplication. 

public void translate(double dx, double dy) 

Modify the values of the fields in the point by incrementing with respectively dx and dy. 

public double distance(Point other) 

Returns the distance between this point and the other point. 

public boolean equals(Object other) 

If other is also a Point and has equivalent coordinates, return true. Else return false. 
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package weblab; 

 

class Point { 

  private double x; 

  private double y; 

   

  public Point (double x, double y){ 

    this.x = x; 

    this.y = y; 

  } 

   

  public double getX(){ 

    return this.x; 

  } 

   

  public double getY(){ 

    return this.y; 

  } 

   

  public String toString(){ 

    String str = "<Point(" + getX() + ", " + getY() + ")>"; 

    return str; 

  } 

   

  public void translate(double dx, double dy){ 

    this.x = this.x + dx; 

    this.y = this.y + dy; 

  } 

   

  public double distance(Point other){ 

    if (this == other) { 

      return 0; 

    } 

    Point that = (Point) other; 

    return Assignment1_7.distance(this.x, this.y, that.x, that.y); 

  } 

   

  public boolean equals(Object other){ 

    if (this == other) { 

      return true; 

    } 

    if (other instanceof Point) { 

      Point that = (Point) other; 

      return this.x == that.x && this.y == that.y; 

    } 

    return false; 

  } 

} 
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package weblab; 
import org.junit.jupiter.api.BeforeEach; 
import org.junit.jupiter.api.Test; 
 
import static org.junit.jupiter.api.Assertions.*; 
 
import java.util.concurrent.atomic.AtomicBoolean; 
 
class Assignment1PointTest { 
 
    private static final double ONE_X = 3.0; 
 
    private static final double ONE_Y = 5.0; 
 
    private static final double OTHER_X = 7.0; 
 
    private static final double OTHER_Y = 9.0; 
 
    private Point onePoint; 
 
    private Point otherPoint; 
 
    private Point samePoint; 
 
    @BeforeEach 
    void setUp() { 
        onePoint = new Point(ONE_X, ONE_Y); 
        otherPoint = new Point(OTHER_X, OTHER_Y); 
        samePoint = new Point(ONE_X, ONE_Y); 
    } 
 
    @Test 
    void getX() { 
        assertEquals(onePoint.getX(), ONE_X, "getX
 should return the x coordinate"); 
    } 
 
    @Test 
    void getY() { 
        assertEquals(onePoint.getY(), ONE_Y, "getY
 should return the y coordinate"); 
    } 
 
    @Test 
    void equals_same_point_succesful() { 
        assertEquals(onePoint, onePoint, "An objec
t should be equal to itself"); 
    } 
 
    @Test 
    void equals_other_point_failure() { 
        assertNotEquals(onePoint, otherPoint, "Dif
ferent objects with different attributes should no
t be equal"); 
    } 
 
    @Test 
    void equals_other_point_succesful() { 
        assertEquals(onePoint, (Object) samePoint,
 "Different objects with same attributes should be
 equal"); 
    } 
 
    @Test 
    void equals_null_failure() { 
        assertNotEquals(onePoint, null, "Null shou
ld not be equal to an object"); 
    } 

 
 
    @Test 
    void toString_returns_correct_format() { 
        assertEquals("<Point(" + ONE_X + ", " + ON
E_Y + ")>", onePoint.toString(), "toString should 
return the correct format"); 
    } 
 
    @Test 
    void equals_String_failure() { 
        assertNotEquals("<Point(" + ONE_X + ", " +
 ONE_Y + ")>", onePoint, "Two objects of different
 classes should not be equal"); 
    } 
 
    @Test 
    void translate() { 
        onePoint.translate(OTHER_X - ONE_X, OTHER_
Y - ONE_Y); 
        assertAll( 
            () -
> {assertEquals(onePoint.getX(), OTHER_X, "The x c
oordinate of the point is not translated correctly
");}, 
            () -
> {assertEquals(onePoint.getY(), OTHER_Y, "The y c
oordinate of the point is not translated correctly
");} 
        ); 
    } 
 
    @Test 
    void distance() { 
        assertEquals(5.65685424949238, onePoint.di
stance(otherPoint), 1E-
9, "Distance of two points is incorrect"); 
    } 
 
    @Test 
    void equals_does_not_use_tostring() { 
        final AtomicBoolean called = new AtomicBoo
lean(false); 
 
        class PointMock extends Point { 
 
            private PointMock(double x, double y) 
{ 
                super(x, y); 
            } 
 
            @Override 
            public String toString() { 
                called.set(true); 
                return super.toString(); 
            } 
 
        } 
 
        new PointMock(ONE_X, ONE_Y).equals(new Poi
ntMock(ONE_X, ONE_Y)); 
        assertFalse(called.get(), "The equals meth
od should not be using toString for comparison"); 
    } 
 
} 
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Define a class called Circle. 

A circle has two private fields: Point center and double radius. 

In a similar fashion, define two getters for the fields, a constructor with equivalent arguments and override the toString method. 

Circle c = new Circle(p, 4.0) 

c.toString() → <Circle(<Point(2, 5)>, 4.0)> 

Note: If the radius provided to the constructor is negative, set the radius to zero. 

Note: Correct (hidden) implementations of Point and Assignment1_7 are provided as library for this exercise, the implementation of 

these methods is correct, regardless of your submission for the previous assignments. Make use of the methods defined 
in Point & Assignment1_7 when needed to prevent code duplication/copy-pasting. 

 
Lastly, define the following methods: 

public boolean equals(Object other) 

If other is also a Circle and has equivalent Points and radius, return true. Else return false. 

public double circumference() 

Returns the length of the outer periphery of the Circle. Hint: Use Math.PI. 

public double surface() 

Returns the total surface of the Circle. 

public void translate(double dx, double dy) 

Translate the center by dx and dy. 

public boolean overlappingWith(Circle other) 

If the other circle overlaps with this circle, return true. Else return false. Hint: draw circles and use method(s) defined 
in Assignment_1.7 
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package weblab; 
class Circle{ 
  private Point center; 
  private double radius; 
   
  public Circle(Point c, double r){ 
    this.center = c; 
    if (r>=0) { 
      this.radius = r; 
    } else { 
      this.radius = 0; 
    } 
  } 
   
  public Point getCenter(){ 
    return this.center; 
  } 
   
  public double getRadius(){ 
    return this.radius; 
  } 
   
  public String toString(){ 
    String str = "<Circle(" + this.center.toString() + ", " + this.getRadius() + ")>"; 
    return str; 
  } 
   
  public boolean equals(Object other){ 
    if (this == other){ 
      return true; 
    } 
     
    if (other instanceof Circle) { 
      Circle that = (Circle) other; 
       
      Point p1 = (Point) this.getCenter(); 
      Point p2 = (Point) that.getCenter(); 
       
      if (p1.equals(p2) && this.getRadius() == that.getRadius()){ 
        return true; 
      } 
    } 
    return false;   
  } 
   
  public double circumference(){ 
    return (2 * Math.PI * this.getRadius()); 
  } 
   
  public double surface(){ 
    return (Math.PI * Assignment1_7.squared(this.getRadius())); 
  } 
   
  public void translate(double dx, double dy){ 
    this.center.translate(dx,dy); 
  } 
   
  public boolean overlappingWith(Circle other){ 
    Circle that = (Circle) other; 
    if (this == other){ 
      return true; 
    } 
     
    double cd = Assignment1_7.distance(this.center.getX(), this.center.getY(), that.center.getX(), that.center.getY()); 
     
    double rs = this.getRadius() + that.getRadius(); 
     
    double d = cd - rs;  
 
    if (d<=0){ 
      return true; 
    } else { 
      return false; 
    } 
  } 
} 
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package weblab; 
 
import org.junit.jupiter.api.BeforeEach; 
import org.junit.jupiter.api.Test; 
import static org.junit.jupiter.api.Assertions.*; 
 
import java.util.concurrent.atomic.AtomicBoolean; 
 

@SuppressWarnings("SimplifiableJUnitAssertion") 
class UTest { 
 
    private static final double ONE_X = 3.0; 
 
    private static final double ONE_Y = 5.0; 
 
    private static final double OTHER_X = 7.0; 
 
    private static final double OTHER_Y = 9.0; 
 
    private static final double ONE_RADIUS = 3.0; 
 
    private static final double OTHER_RADIUS = 1.5
; 
 
    private static final double EPSILON = 1E-9; 
 
    private Point onePoint; 
 
    private Circle oneCircle; 
 
    private Circle otherCircle; 
 
    private Circle sameCircle; 
 
    @BeforeEach 
    void setUp() { 
        onePoint = new Point(ONE_X, ONE_Y); 
        oneCircle = new Circle(onePoint, ONE_RADIU
S); 
        otherCircle = new Circle(new Point(OTHER_X
, OTHER_Y), OTHER_RADIUS); 
        sameCircle = new Circle(onePoint, ONE_RADI
US); 
    } 
 
    @Test 
    void get_center() { 
        assertEquals(onePoint, oneCircle.getCenter
(), "getCenter should return the center"); 
    } 
 
    @Test 
    void get_radius() { 
        assertEquals(ONE_RADIUS, oneCircle.getRadi
us(), EPSILON, "getRadius should return the radius
"); 
 
    } 
 
    @Test 
    void get_surface() { 
        assertEquals(28.274333882308138, oneCircle
.surface(), EPSILON, "surface should return the ca
lculated surface"); 
    } 
 
    @Test 

    void translate() { 
        oneCircle.translate(OTHER_X - ONE_X, OTHER
_Y - ONE_Y); 
        assertEquals(OTHER_X, oneCircle.getCenter(
).getX(), EPSILON, "The x coordinate of the point 
is not translated correctly"); 
        assertEquals(OTHER_Y, oneCircle.getCenter(
).getY(), EPSILON, "The y coordinate of the point 
is not translated correctly"); 
    } 
 
    @Test 
    void radius_negative_to_zero() { 
        Circle circle = new Circle(onePoint, -5); 
        assertEquals(0.0, circle.getRadius(), EPSI
LON, "Radius should default to zero if a negative 
radius is provided"); 
    } 
 
    @Test 
    void translate_delegates_to_Point_translate() 
{ 
        final AtomicBoolean called = new AtomicBoo
lean(false); 
 
        class PointMock extends Point { 
 
            private PointMock(double x, double y) 
{ 
                super(x, y); 
            } 
 
            @Override 
            public void translate(double dx, doubl
e dy) { 
                called.set(true); 
                super.translate(dx, dy); 
            } 
        } 
 
        new Circle(new PointMock(ONE_X, ONE_Y), ON
E_RADIUS).translate(ONE_X, ONE_Y); 
        assertTrue(called.get(), "The translate me
thod of cirlce should delegate to the translate me
thod of point"); 
    } 
 
    @Test 
    void periphery() { 
        assertEquals(18.84955592153876, oneCircle.
circumference(), EPSILON, "periphery should return
 the calculated periphery"); 
    } 
 
    @Test 
    void overlappingWith_same_Circle() { 
        assertTrue(oneCircle.overlappingWith(oneCi
rcle), "overlappingWith same Circle should be true
"); 
    } 
 
    @Test 
    void overlappingWith_other_failure() { 
        assertFalse(oneCircle.overlappingWith(othe
rCircle), "overlappingWith other Circle should be 
false"); 
    } 
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    @Test 
    void overlappingWith_other_success() { 
        oneCircle.translate(OTHER_X - ONE_X - ONE_
RADIUS, OTHER_Y - ONE_Y - ONE_RADIUS); 
        assertTrue(oneCircle.overlappingWith(other
Circle), "overlappingWith this other Circle should
 be true"); 
    } 
 
    @Test 
    void toString_returns_correct_format() { 
        assertEquals(  
                "<Circle(<Point(" + ONE_X + ", " +
 ONE_Y + ")>, " + ONE_RADIUS + ")>",  
                oneCircle.toString(), 
                "toString should return the correc
t format" 
        ); 
    } 
 
    @Test 
    void equals_same_Circle_succesful() { 
        assertEquals(oneCircle, oneCircle, "An obj
ect should be equal to itself"); 
    } 
 
    @Test 
    void equals_other_Circle_failure() { 
        assertNotEquals(oneCircle, otherCircle, "D
ifferent circles with different points should not 
be equal"); 
    } 
 
    @Test 
    void equals_other_Circle_succesful() { 
        assertEquals(oneCircle, (Object) sameCircl
e, "Different circles with same attributes should 
be equal"); 
    } 
 
    @Test 
    void equals_other_radius_failure() { 
        Circle biggerCircle = new Circle(onePoint,
 OTHER_RADIUS); 
        assertNotEquals(oneCircle, biggerCircle, "
Different circles with different radius should not
 be equal"); 
    } 
 
    @Test 
    void equals_null_failure() { 
        assertNotEquals(oneCircle, null, "Null sho
uld not be equal to an object"); 
    } 
 
    @Test 
    void equals_String_failure() { 
        assertNotEquals( 
                oneCircle,  
                "<Circle(<Point(" + ONE_X + ", " +
 ONE_Y + ")>, " + ONE_RADIUS + ")>",  

                "Two objects of different classes 
should not be equal" 
        ); 
    } 
 
    @Test 
    void equals_does_not_use_tostring() { 
        final AtomicBoolean called = new AtomicBoo
lean(false); 
 
        class CircleMock extends Circle { 
 
            private CircleMock(Point point, double
 radius) { 
                super(point, radius); 
            } 
 
            @Override 
            public String toString() { 
                called.set(true); 
                return super.toString(); 
            } 
 
        } 
 
        new CircleMock(new Point(ONE_X, ONE_Y), ON
E_RADIUS).equals(new CircleMock(new Point(ONE_X, O
NE_Y), ONE_RADIUS)); 
        assertFalse(called.get(), "The equals meth
od should not be using toString for comparison"); 
    } 
 
    @Test 
    void equals_delegates_to_equals() { 
        final AtomicBoolean called = new AtomicBoo
lean(false); 
 
        class PointMock extends Point { 
 
            private PointMock(double x, double y) 
{ 
                super(x, y); 
            } 
 
            @Override 
            public boolean equals(Object other) { 
                called.set(true); 
                return super.equals(other); 
            } 
        } 
 
        new Circle(new PointMock(ONE_X, ONE_Y), ON
E_RADIUS).equals(new Circle(new PointMock(ONE_X, O
NE_Y), ONE_RADIUS)); 
        assertTrue(called.get(), "The equals metho
d should delegate equals on attributes"); 
    } 
} 
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WEEK 3 – ARRAYS & UNIT TESTING 

ARRAYS 

Multiple elements of the same data type stored in a single reference. 

 

Declaration: int[] row; 

Memory allocation: new int[4] 

Binding: int[] row = new int[4]; 

 

Must be done together though, can’t just declare without allocating memory. You may then populate the contents one 

by one or in a loop. Note that we always start indexing at 0 and that the length of an array is not retreived from .length() 

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

 row[i] = ++i; 

} 

Note that I used the ++ before the i so that the i gets incremented when assigned to row row[i]. Otherwise i++ would 

assign the current i, and after assigning the current i it would increase it. 

 

faster way: int[4] = {1,2,3,4,5}; 

 

 

 

Arrays are also reference type, therefore as contrary to the primitives, its contents CAN be changed within a method. 

Because although the passby value (heap address) remains the same its contents can be re-assigned (changed). 

 

Useufl array methods:  This one will return the max or Integer.MIN_VALUE if all contents are null 

 

 

Recursion: Like in assembly, a method calling itself will create a separate stack frame for itself. Recursion can be 

dangerous because it can lead to a stack overflow if the stop condition is wrong or rarely acheived. Factorial recursion: 

public static int factorial(int n){ 

       if (n==0 || n==1) { 

      return 1; //basecase 

   } 

       return (n * factorial(--n)); //recursion i.e. 3 * f(2), f(2) hasn't been processed yet so it gets called. 

} //once the basecase is reached, the program counter will go back to complete each unfinished multiplication. 
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CLASS COMPOSITION 

  

 

 

 

 

 

 

An ArrayList is a container class that contains an array. This Java built-in container class comes with handy methods 

that allows us to add (push) elements without explicitly mentioning the index nor the array length, it has methods to 

get the index of an element, the size of the array, etc. It also allows you to add more elements once the size of the 

array has been reached by automatically extending the size of the array. 

See how to add a car you just need to 

call the private attribute via this.cars 

and then type .add(car) to use the 

built-in ArrayList method. That’s an 

easy way to add objects in an 

Array(List) and will most likely prevent 

you from (NullPointer) errors if you 

would have created the addCar method 

with basic arrays from scratch. 

 

ArrayLists are expensive because it will 

often check the size of the array and 

copy the values to newly sized arrays 

but it is a constant cost. 
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UNIT TESTING 

Theory question: Rocket crashed because of float conversion to integer (many bits of accuracy lost). 

Good practice: Test Driven Development. Test each time you develop a new method instead of just testing at the end. 

Unit Test: small test that tests the functionality of 1 class. Thumbrule, 1 test per method. 

 

JavaDoc Assert: https://junit.org/junit5/docs/current/api/index.html 

Required for CSE1100: 

 

 

 

Equals will first use the default or overriden object.equals() method whereas Same will use the == operator (useful 

if you want to check if they point to the same heap address). Each of these can include a 3rd string custom message 

and have an array version. Can also use primitives:  

assertEquals(Object/primitive expected, Object/primitive actual): 

 

 

When the equals method has not been 

overriden it will use the default == operator. 

 

Override = completetly overwrites the 

previously stablished method with that name 

and arguments. 

Overload = add a new compatible verison of 

the same method that takes more and/or 

different arguments. 

 

Integration tests: for interacting classes. 

Rule of thumb: 1 assert per test method.; Rule of thumb: throw new IllegalArgumentException(); when pre: not met 

 

  

 

 

 

 

 

 

 

 

You’re testing whether IllegalArgumentException() is 

thrown or not. 

 

 

 

 

 

 

1. Equals 
2. NotEquals 

3. True 
4. False 

5. Same 
6. NotSame 

7. Null 
8. NotNull 

https://junit.org/junit5/docs/current/api/index.html
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TUTORIAL 3 

ARRAYS: FILL IN, MIN, CONTAINS 

class ArraysTutorial { 

   

  public static void run() { 

    // Declare, initialize and bind an array with five spaces. 

    int[] numbers = new int[5]; 

     

    // Fill the array with the numbers 1 through 5. 

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

      numbers[i] = i + 1; 

    } 

     

    // Print the number in the 4th position. 

    System.out.println(numbers[3]); 

   

  } 

   

  /**Find and return the lowest number in the input array. 

   * @param numbers - an array that contains int values 

   * @return the lowest number in the input array, or Integer.MAX_VALUE if the array has leng

th 0. 

   */  

  public static int min(int[] numbers) { 

    int min = Integer.MAX_VALUE; 

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

      if (numbers[i]<min){ 

        min = numbers[i]; 

      } 

    } 

    return min; 

  } 

   

  /**Indicates whether a specific int value is present in the input array. 

   * @param numbers - an array that contains int values 

   * @param n - an int value 

   * @return a boolean value that is true when n is present in numbers, else otherwise. 

   */  

  public static boolean contains(int[] numbers, int n) { 

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

      if (numbers[i]==n){ 

        return true; 

      } 

    } 

    return false; 

  } 

   

} 

 
 



CSE1100 Object-oriented Programming (Java) 

26 

ARRAYS: COUNT POSITIVES, FILTER POSITIVES 

class Filtering { 

   

  /** Returns the number of positive int numbers in the array.  

   * A number is positive when it is greater than 0. 

   * @param numbers - the input array with numbers. 

   * @return the number of positive numbers in numbers. 

   */ 

  public static int countPositives(int[] numbers){ 

    int count = 0; 

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

      if (numbers[i]>0){ 

        count++; 

      } 

    } 

    return count; 

  } 

   

  /** Filters the input array and returns an array that exactly contains the  

   * positive numbers in the input array (without additional empty spaces). 

   * @param numbers - the input array with numbers. 

   * @return An array that contains only the positive numbers in numbers. 

   */ 

  public static int[] filterPositives(int[] numbers){ 

    int n = 0; 

    int[] temp = new int[numbers.length]; 

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

      if (numbers[i]>0){ 

        temp[n]=numbers[i]; 

        n++; 

      } 

    } 

    int[] result = new int[n]; 

    for (int i = 0; i<n;i++){ 

      result[i] = temp[i]; 

    } 

    return result; 

  } 

} 
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TESTING: CONSTRUCTOR AND GETTERS 

package weblab; 

 

class Car { 

   

  private String licencePlate; 

  private String brand; 

   

  /**Initialize a new Car with licencePla

te `licencePlate` and brand `brand` 

   * @param licencePlate - The licencePla

te of the car 

   * @param brand - The brand of the car. 

   */ 

  public Car(String licencePlate, String 

brand) { 

    this.licencePlate = licencePlate; 

    this.brand = brand; 

  } 

   

  /**Getter for the licencePlate of the c

ar 

   * @return the value of licencePlate 

   */ 

  public String getLicencePlate() { 

    return this.licencePlate; 

  } 

   

  /**Getter for the brand of the car 

   * @return the value of brand 

   */ 

  public String getBrand() { 

    return this.brand; 

  } 

   

} 

 
 

package weblab; 

 

// Notice the imports for the junit @Test annot

ation, and the asserts. 

// The word "jupiter" indicates that we're deal

ing with JUnit 5. 

// If your imports do not have this keyword, yo

u're probably using JUnit 4! 

import org.junit.jupiter.api.Test; 

import static org.junit.jupiter.api.Assertions.

*; 

 

public class UTest { 

 

  // @Test annotation to indicate the following

 method is a JUnit test case. 

  @Test 

  // Standard test definition "public void test

Name()" 

  public void constructorTest() { 

    // Setup the thing you want to test.  

    // Here we're just calling the constructor 

to create a new Car. 

    Car car = new Car("12-AB-34", "Volvo"); 

    // Test whether the car is not "Null". 

    // This doesn't tell us anything about the 

fields that should have  

    // been set by the constructor but, only th

at it did not crash. 

    // For more information we need getters to 

test (with)! 

    assertNotNull(car); 

  } 

   

  @Test 

  public void getLicencePlate() { 

    Car car = new Car("12-AB-34", "Volvo"); 

    assertTrue(car.getLicencePlate().equals("12

-AB-34")); 

  } 

   

  @Test 

  public void getBrand() { 

    Car car = new Car("12-AB-34", "Volvo"); 

    assertTrue(car.getBrand().equals("Volvo")); 

  } 

 

} 
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TESTING: EQUALS 

package weblab; 

 

// Notice the imports for the junit @Test annotation, and the asserts. 

// The word "jupiter" indicates that we're dealing with JUnit 5. 

// If your imports do not have this keyword, you're probably using JUnit 4! 

import org.junit.jupiter.api.Test; 

import static org.junit.jupiter.api.Assertions.*; 

 

public class UTest { 

  // @Test annotation to indicate the following method is a JUnit test case. 

  @Test 

  // Standard test definition "public void testName()" 

  public void constructorTest() { 

    // Setup the thing you want to test.  

    // Here we're just calling the constructor to create a new Car. 

    Car car = new Car("12-AB-34", "Volvo"); 

    // Test whether the car is not "Null". 

    // This doesn't tell us anything about the fields that should have  

    // been set by the constructor but, only that it did not crash. 

    // For more information we need getters to test (with)! 

    assertNotNull(car); 

  } 

   

  @Test 

  public void getLicencePlate() { 

    Car car = new Car("12-AB-34", "Volvo"); 

    assertTrue(car.getLicencePlate().equals("12-AB-34")); 

  } 

   

  @Test 

  public void getBrand() { 

    Car car = new Car("12-AB-34", "Volvo"); 

    assertTrue(car.getBrand().equals("Volvo")); 

  } 

   

  @Test 

  public void equals() { 

    Car car1 = new Car("12-AB-34", "Volvo"); 

    Car car2 = new Car("12-AB-34", "Volvo"); 

    Car car3 = new Car("Not", "Same"); 

    Object car4 = new String (""); 

     

    assertEquals(car1,car2); 

    assertFalse(car1.equals(car3)); 

    assertFalse(car1.equals(car4)); 

     

  } 

 

} 
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WEEK 4 – CONTAINER CLASSES & INHERITANCE 

List = elements can be repeated, set = contents must be unique. But they both have almost identical same methods. 

CONTAINER CLASS 

Java comes with some default container classes, such us the ArrayList<Ref Type>. Which exists for each data type. It 

creates an automatically expanding array with built-in methods such as add, set, get, indexOf, contains, equals, toString. 

Container classes are not restricted to just Lists and Sets of a single datatype. Container classes can be used as adhoc 

container classes to allow the creation of objects (such as Strings, object lists, object arrays) that contain a specific 

set of attributes and methods and it is not restricted to just primitives or to a single data or referefence type. Think of 

the “device” object that can be used in the different iPhone and iPad classes (without necessarily being a parent). 

 

In the examples below an IntList container class is made from scratch (although it already exists as ArrayList<Int>): 

 

  

As you can see the main difference is that IntList requires an 

explicit list length and it is bound to that capacity constraint. 

 

 

 

 

 

 

Conversely, instead of Integer.MIN_VALUE you 

could also throw an IllegalArgumentExceptionError() 
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Tip: start typing ‘public’ on intellij and you can auto fill a boolean equals method! 

 

  

  

 

 

 

 

 

(Exactly same constructor). Can only add new elements. 

Add, and equals are thus slightly different. 

union and intersection are set specific methods. There’s no 

Java built-in  container class for sets. 
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(equals for sets) 

CONTENTS OF AN ARRAYLIST 

Going back to ArrayList<Ref Type> Ref type stands for an object of reference 

type. ArrayList allows the use of int type via the Integer object (so-called 

“autoboxing”). The mayor difference between an int and an Integer is that 

although both are used to store integers (as in  its mathematical definition) 

of 32 bits, signed, two’s compelment, int is a primitive so it holds the stack 

addres that contains the value of such int whereas Integer is a wrapper 

class which wraps a primitive type int into an object. 

 

 

 

 

 

INHERITANCE 
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Usually you don’t want to let the Parent class to use the more specialized methods that the childclass has since most 

likely the “Person” is not necesasrily “enrolled” to a course as most persons are not students. On the other hand, a 

student shall have all the properties of a person, therefore children inherit the attributes and methods of the parent. 

 

The parent must however explicitly declare which methods and attributes are inheritable, namely those with the 

modifiers “public” and “protected”, only the latter being exclusive to the class, package and subclasses (and not the 

whole world). 

 

By default (no modifier) if you “pack” compatible classes into a same package it is allowed for classes within a package 

to be able to borrow methods from one another when these have no access control keywords (modifiers). Because 

these havent been explcitly declared as “inerhitable”, these won’t be inherited to the children classes. 

 

private keyword makes it exclusive to the class. 

 

A parent will never be able to use a children method or attribute unless these are set to public. 

 

 

 

In case you forgot or you’re likely to rename the parent, you can always 

call a method of the parent by using the super prefix. Just using 

super(); will call the constructor. If you don’t call it at all, it will 

automatically do so. If you call it, it must be the first statement inside 

the child constructor. Be sure to either provide a default constructor in 

the parent that takes no arguments or to explicitly call the non-default 

parent constructor from the child constructor. 
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Parent: Account <|- -------] 

Children: Savings Account | 

 

Liskov principle: Anywhere a parent is expected, a children is accepted, but not they otherway around. 

 

 

 

Conversion (dynamic) (Liskov coercion): You can declare an object a1 as a Parent type and assign it to a children 

memory location during initalisation. Account a1 = new SavingsAccount(); 

 

(Declared) Actual type: you can ofcourse declare an object a1 as a Parent and assign it to a parent memory location. 

Account a1 = new Account(); 

 

Unsafe (dynamic) conversion (cast): Assign declared object to a different object casted as the same. The compiler 

will check if the different object and the declared object have any sort of (parent-child) relation. If so it’ll give it a try 

and let it check at run time if the different object was converted at some point to the same object before the cast. 

 

Impossible (dynamic) conversion (ClassCastException): Same as above, you’ll manage to fool the compiler to trust 

you that the different object will be converted to an acceptable form but at runtime such casted object turned out to 

not have been converted to a “castable” same object. 

 

 

 

String s1 = (String) str; //would work 

 

Object instanceof Class: expression that will return a boolean true if the object is an instance of the class. 

Thumbrule: dont create a “getType()” method and use the built-in instance of operator. 

Thumbrule: It is OK to redefine methods, use dynamic binding (conversion, casting), to use super. But don’t redefine 

attributes of the parent class. They are not inteded to be overriden. 
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That is why even if we create our own custom lists and set, it is good practice to keep using the same standard methods 

and its standard names (add, contains, set, get, equals, etc.) In fact, UnitTesting will rely on the object.equals() method. 
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A children “extends” the parent an interface children “implements” the abstract parent 
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Rule of thumb: Java doesn’t like to guess. If there’s 

a situation where Java will have to guess, it will most 

likely throw an error. 

 

 

In a sense an interface is even more abstract as in 

restricted 
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TUTORIAL 4 – CONTAINER CLASS (CARS SHOWROOM WITH CARS[] ARRAY AND AMOUNT) 

In this assignment we’re going to create a container class for Car: were going to create Showroom a class that keeps 
track of a list of cars in a showroom. 
The implementation for the class Car is provided. You can see the class by clicking on the library tab in this 
assignment! 

• Implement the following: 

A class Showroom (not public) with two private fields: 

• An array of Cars cars. 

• An int amount that keeps track of the number of cars in cars. 

  
public Showroom(int size) 
Post: Created a showroom with a list of cars with size size, and set amount to 0, as the showroom is empty. 

  
public int getShowroomSize() 
Post: returns the length of cars. 

  
public Car getCar(int i) 
Pre: i < amount. If this evaluates to false the position is empty and the method should throw 
an IllegalArgumentException. 
Post: returns the car on position i of cars. 

  
public int getAmount() 
Post: returns amount. 

  
public void addCar(Car car) 
Pre: amount < cars.length. If this evaluates to false the showroom is full and the method should throw 
an IllegalArgumentException. 
Post: car is added to cars on the first free position and amount is incremented by one. 

LIBRARY CONTENTS: 

package weblab; 

 

class Car { 

   

  private String licencePlate; 

  private String brand; 

   

  public Car(String licencePlate, String br

and) { 

    this.licencePlate = licencePlate; 

    this.brand = brand; 

  } 

   

  public String getLicencePlate() { 

    return this.licencePlate; 

  } 

   

  public String getBrand() { 

    return this.brand; 

  } 

   

  public boolean equals(Object other) { 

    if(other instanceof Car) { 

      Car that = (Car) other; 

       

      return this.licencePlate.equals(that.

licencePlate) && 

        this.brand.equals(that.brand); 

    } 

    return false; 

  } 

   

}
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SOLUTION 

package weblab; 

 

class Showroom { 

   

  private Car[] cars; 

  private int amount; 

 

  public Showroom(int size){ 

      cars = new Car[size]; 

      amount = 0; 

  } 

 

  public int getShowroomSize(){ 

      return cars.length; 

  } 

 

  public Car getCar(int i){ 

      if (i>= amount) throw new IllegalArgumentException(); 

      return cars[i]; 

  } 

 

  public int getAmount(){ 

      return amount; 

  } 

 

  public void addCar(Car car){ 

      if (!(car instanceof Car)) return; 

      if (amount >= cars.length) throw new IllegalArgumentException(); 

      cars[amount] = car; 

      amount++; 

  } 

   

} 
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TEST 

package weblab; 

 

import org.junit.jupiter.api.Test; 

import static org.junit.jupiter.api.Assertions.*; 

import org.junit.jupiter.api.BeforeEach; 

 

public class UTest { 

 

    private Showroom myShowroom; 

    private Car realCar1; 

    private Car realCar2; 

 

    @BeforeEach 

    void setUp() { 

    myShowroom = new Showroom(5); 

    realCar1 = new Car("LicensePlate123","Mercedes"); 

    realCar2 = new Car("LicensePlate124","Ford"); 

    } 

     

 

    @Test 

    void getShowroomSize(){ 

        assertEquals(5,myShowroom.getShowroomSize(), "getShowroomSize()"); 

    } 

 

    @Test 

    void getAmount(){ 

        assertEquals(0,myShowroom.getAmount(), "getAmount()"); 

    } 

 

    @Test 

    void addCar(){ 

         

        myShowroom.addCar(realCar1); 

        myShowroom.addCar(realCar2); 

        assertEquals(2,myShowroom.getAmount(),"addCar(Car car)"); 

    } 

 

    @Test 

    void getCar(){ 

        myShowroom.addCar(realCar1); 

        myShowroom.addCar(realCar2); 

        assertEquals(realCar2,myShowroom.getCar(1), "getCar(int i)"); 

    } 

 

} 
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TUTORIAL 4 - ARRAYLIST 

Up to this point you’ve been implementing lists in Java using Arrays in Java. As you may have noticed this is not 
always very convenient, as you need to know the exact size of the Array ahead of time, or else you may hit the limit. 
Keeping track of the elements in an Array, and creating a container class for every object type is not trivial either. 

Luckily Java has something that can help: ArrayList. An ArrayList is essentially an all purpose wrapper for an 
array. 
You can create an ArrayList by like so: 
ArrayList<String> myList = new ArrayList<>(); 
This ArrayList can hold objects of type String, but we can replace String with any other reference type we want. 
This is the power of generics (this will be discussed more extensively in a later lecture). 

PUTTING IT TO USE 

Now, to use an ArrayList we need to import it. We can do this by defining the import: 
import java.util.ArrayList; 

ArrayList has several benefits over an array from a user perspective: it grows automatically, and there are many 
methods available you can use out of the box. 

Go to the Java documentation here and find the documentation for ArrayList. Now implement the class for this 
assignment and the methods avaible in the ArrayList class to make this as easy as possible. 

IMPLEMENT THE FOLLOWING 

A class CarCatalog that has one field: an ArrayList of Car named catalog. 
The implementation for the class Car is provided. You can see the class by clicking on the library tab in this 
assignment! 

public CarCatalog() 
Post: Created a car catalog with an ArrayList of cars. 

public int getCatalogSize() 

Post: returns the size of catalog. 

public ArrayList<Car> getCatalog() 
Post: returns the catalog. 

public void addCar(Car car) 
Post: added car to catalog. 

public boolean contains(Car car) 
Post: returns true if catalog contains car, returns false otherwise. 

TESTING 

Once you’re done, don’t forget to write at least one test for each method you’ve implemented! 

 

 

 

 

 

 

 

 

https://docs.oracle.com/en/java/javase/15/docs/api/index.html
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SOLUTION 

package weblab; 

 

import java.util.ArrayList; 

 

class CarCatalog { 

 

    private ArrayList<Car> catalog; 

 

  /** Constructor for CarCatalog, initializes a new CarCatalog. 

   */ 

  public CarCatalog() { 

    catalog = new ArrayList<Car>();  

  } 

   

  /**Getter for catalog. 

   * @return the catalog ArrayList. 

   */ 

  public ArrayList<Car> getCatalog() { 

    return catalog;  

  } 

   

  /**Getter for the size of the catalog. 

   * @return the size of the catalog ArrayList. 

   */ 

  public int getCatalogSize() { 

    return catalog.size(); 

  } 

   

  /**Adds a car to the catalog, duplicates are allowed. 

   * @param car - the car that needs to be added to the catalog. 

   */ 

  public void addCar(Car car) { 

    catalog.add(car); 

  } 

   

  /**Checks whether the catalog contains a specific car. 

   * @param car - the car that needs to be in the catalog. 

   * @return "true" if car is contained in the catalog, 

   * returns "false" otherwise. 

   */ 

  public boolean contains(Car car) { 

    return catalog.contains(car); 

  } 

} 
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TEST 

package weblab; 
 
import java.util.ArrayList; 
import org.junit.jupiter.api.Test; 
import static org.junit.jupiter.api.Assertions.*; 
import org.junit.jupiter.api.BeforeEach; 
 
public class UTest { 
   
  private CarCatalog catalog1; 
  private CarCatalog nullCatalog; 
  private Car car; 
 
  @BeforeEach 
  void setUp(){ 
      catalog1 = new CarCatalog(); 
      car = new Car("License123","Mercedes"); 
  } 
 
  @Test //1st Constructor 
  void CarCatalog(){ 
      assertNotNull(catalog1, "CarCatalog()"); //I like to explictly mention the exact name of the method 
      assertTrue(catalog1 instanceof CarCatalog, "CarCatalog()"); //easier to find if test has different name 

  } 
 
  @Test //2nd Getters 
  void getCatalog(){ 
      assertTrue(catalog1.getCatalog() instanceof ArrayList, "getCatalog()"); //make sure to 
import java.util.ArrayList; 
  } 
 
  @Test //3rd counters 
  void getCatalogSize(){ 
      assertEquals(0,catalog1.getCatalogSize(),"getCatalogSize()"); 
  } 
 
  @Test //4th adders/setters/changers 
  void addCar(){ 
      catalog1.addCar(car); 
      catalog1.addCar(car); 
      catalog1.addCar(car); 
      assertEquals(3,catalog1.getCatalogSize(),"addCar(Car car)"); 
  } 
 
  @Test //5th checkers 
  void contains(){ 
      catalog1.addCar(car); 
      assertTrue(catalog1.contains(car),"contains(Car car)"); 
  } 
   
} 
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TUTORIAL 4 – CAR SHOWROOM 

package weblab; 
 
class Showroom { 
   
  private Car[] cars; 
  private int amount; 
   
  /**Initialize a new CarDatabase with size `size`.  
  *  Set the initial amount of cars in the database to 0. 
  *  @param size - The size of the CarDatabase. 
  */ 
  public Showroom(int size) { 
    this.cars = new Car[size]; 
    this.amount = 0; 
  } 
   
  /**If the cardatabase is not full add a car to the database and increase the amount of cars 
  *  If the cardatabase is full throw an exception. 
  *  @param c - A car to add to the database 
  */ 
  public void addCar(Car c) { 
    if( amount < cars.length ){ 
        cars[amount] = c; 
        amount++; 
    } else { 
      throw new IllegalArgumentException("The showroom is full!"); 
    } 
  } 
   
  /**Count the number of cars in the database that match the provided brand 
  *  @param brand - the brand that should be compared to that of the cars in the database 
  *  @return the number of cars that have the same brand as the provided brand 
  */ 
  public int brandCount(String brand) { 
    int count = 0; 
    for(int i = 0; i < amount; i++) { 
      if(cars[i].getBrand().equals(brand)){ 
        count++; 
      } 
    } 
    return count; 
  } 
   
  /**Gets the amount of cars in the showroom 
   * @return the amount of cars in the showroom 
   */ 
  public int getAmount() { 
    return amount; 
  } 
   
  /**Gets the size of the cars array 
   * @return the number of cars that can fit in the showroom 
 
  public int getCarsSize() { 
    return cars.length; 
  } 
} 
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TUTORIAL 4 – CAR SHOWROOM TESTS 

package weblab; 
 
import org.junit.jupiter.api.Test; 
import static org.junit.jupiter.api.Assertions.*; 
import org.junit.jupiter.api.BeforeEach; 
 
public class UTest { 
 
    private Showroom myShowroom; 
    private int showroomSize; 
    private Car Mercedes; 
 
    @BeforeEach 
    void setUp(){ 
        showroomSize = 3; 
        myShowroom = new Showroom(showroomSize); 
        Mercedes = new Car("License123","Mercedes"); 
    } 
    @Test //1 Constructor 
    void Showroom(){ 
        assertNotNull(myShowroom,"Showroom()"); 
        assertTrue(myShowroom instanceof Showroom); 
    } 
    @Test //2 Getters 
    void getAmount(){ 
        assertEquals(0,myShowroom.getAmount(),"getAmount()"); 
    } 
    @Test //3 Counters 
    void getCarsSize(){ 
        assertEquals(showroomSize,myShowroom.getCarsSize(),"getCarsSize()"); 
    } 
    @Test //4 Changers 
    void addCar(){ 
        myShowroom.addCar(Mercedes); 
        assertEquals(1,myShowroom.getAmount(),"addCar()"); 
    } 
    @Test 
    void addCarException(){ 
        myShowroom.addCar(Mercedes);//1 
        myShowroom.addCar(Mercedes);//2 
        myShowroom.addCar(Mercedes);//3 
        assertThrows(IllegalArgumentException.class, 
        () -> { 
            myShowroom.addCar(Mercedes);// 4 > 3 
        } 
        ,"addCar()"); 
    } 
    @Test //5 Checkers 
    void brandCount(){ 
        myShowroom.addCar(Mercedes); 
        myShowroom.addCar(Mercedes); 
        assertEquals(2,myShowroom.brandCount("Mercedes"),"brandCount(String brand)"); 
    } 
} 
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ASSIGNMENT 2.1: ARRAYS 

 

In this assignment, define multiple static methods according to the specifications below. Make sure to reuse 
methods wherever you can (i.e. avoid implementing the same thing twice). Remember: if a precondition referring 
to a parameter fails you should work with an IllegalArgumentException. 

Keep your code neatly formatted, and make sure you write comments! 

 
  
public static void println(int[] seq) 
Post: Print the values in seq on 1 line, separated by a space. After that the cursor should be on the next line 

println(new int[]{1, 2}) → 1 2 

 
  
public static void swap(int[] seq) 
Pre: seq has 2 or more values. 
Post: The values at position 0 and 1 are swapped. 

swap(new int[]{1, 2}) → 2 1 

 
  
public static int[] copy(int[] seq) 
Post: Returns a result with the same values as seq. 

result != seq → true (this means that the memory address of result and seq should not be the same, but the 
values in the arrays should be the same!) 

 
  
public static void rotate(int[] seq) 
Pre: seq has 1 or more values. 
Post: The values are rotated one to the right; the last element is at position 0. 

rotate(new int[]{1, 2, 3}) → 3 1 2 

 
  
public static void rotate(int[] seq, int n) 
Pre: seq has 1 or more values and n > 0. 
Post: The values are rotated n times to the right. 
rotate(new int[]{1, 2, 3}, 3) → 1 2 3 
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SOLUTION 

package weblab; 
 
class Assignment2_1 { 
 
    public static void println(int[] seq) { 
      int i = 1; 
      String list = String.valueOf(seq[0]); 
      do { 
        list += " " + seq[i]; 
        i++; 
      } while (i<seq.length); 
      System.out.println(list); 
    } 
 
    static void swap(int[] seq) { 
      if (seq.length >=2){ 
      int temp = seq[0]; 
      seq [0] = seq[1]; 
      seq [1] = temp; 
      } else { 
        throw new IllegalArgumentException(); 
      } 
    } 
 
    static int[] copy(int[] seq) { 
        int[] result = new int[seq.length]; 
        for (int i = 0; i<seq.length; i++){ 
          result[i] = seq[i]; 
        } 
        return result; 
    } 
 
    public static void rotate(int[] seq) { 
      if(seq.length<1){ 
        throw new IllegalArgumentException(); 
      } 
      int[] temp = new int[seq.length]; 
      temp[0] = seq[(seq.length - 1)]; 
       
      for (int i=1;i<seq.length;i++){ 
        temp[i] = seq[(i-1)]; 
      } 
       
      for (int i=0;i<seq.length;i++){ 
        seq[i] = temp[i]; 
      } 
    } 
 
    public static void rotate(int[] seq, int n) { 
      if (seq.length<1 || n<=0){ 
        throw new IllegalArgumentException(); 
      } 
       
      int[] temp = new int[seq.length]; 
      for (int i=0; i<n; i++){ 
        temp[i] = seq[(seq.length-n+i)]; 
      } 
       
      for (int i=n;i<seq.length;i++){ 
        temp[i] = seq[(i-n)]; 
      } 
       
      for (int i=0;i<seq.length;i++){ 
        seq[i] = temp[i]; 
      } 
    } 
} 
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TEST 

package weblab; 
 
import org.junit.jupiter.api.Test; 
 
import static org.junit.jupiter.api.Assertions.ass
ertArrayEquals; 
import static org.junit.jupiter.api.Assertions.ass
ertNotEquals; 
import static org.junit.jupiter.api.Assertions.ass
ertThrows; 
 
class Assignment2_1Test { 
 
    @Test 
    void swapEmpty() { 
        assertThrows(IllegalArgumentException.clas
s, () -> { 
            Assignment2_1.swap(new int[]{}); 
        }); 
    } 
 
    @Test 
    void swapTwoElements() { 
        int[] array = new int[]{1, 2}; 
        Assignment2_1.swap(array); 
        assertArrayEquals(new int[]{2, 1}, array, 
"First two elements must be swapped"); 
    } 
 
    @Test 
    void swapManyElements() { 
        int[] array = new int[]{5, 27, 91, 36, 2}; 
        Assignment2_1.swap(array); 
        assertArrayEquals(new int[]{27, 5, 91, 36,
 2}, array, "First two elements must be swapped"); 
    } 
 
    @Test 
    void copyShouldReturnDifferentArray() { 
        int[] array = new int[]{}; 
        assertNotEquals(array, Assignment2_1.copy(
array), "Array should be copied"); 
    } 
 
    @Test 
    void copyEmpty() { 
        int[] array = new int[]{}; 
        assertArrayEquals(new int[]{}, Assignment2
_1.copy(array), "Array should be empty"); 
    } 
 
    @Test 
    void copyManyElements() { 
        int[] array = new int[]{6, 3, 7, 10, 52}; 
        assertArrayEquals(new int[]{6, 3, 7, 10, 5
2}, Assignment2_1.copy(array), "Values in array sh
ould be copied"); 
    } 
 
    @Test 
    void rotateEmpty() { 
        assertThrows(IllegalArgumentException.clas
s, () -> { 

            Assignment2_1.rotate(new int[]{}); 
        }); 
    } 
 
    @Test 
    void rotateOnce() { 
        int[] array = new int[]{3, 6, 3, 9, 1, 0}; 
        Assignment2_1.rotate(array); 
        assertArrayEquals(new int[]{0, 3, 6, 3, 9,
 1}, array, "Values should be shifted one place to
 the right"); 
    } 
 
    @Test 
    void rotateTwice() { 
        int[] array = new int[]{3, 6, 3, 9, 1, 0}; 
        Assignment2_1.rotate(array); 
        Assignment2_1.rotate(array); 
        assertArrayEquals(new int[]{1, 0, 3, 6, 3,
 9}, array, "Values should be shifted two places t
o the right"); 
    } 
 
    @Test 
    void rotateOnceWithN() { 
        int[] array = new int[]{3, 6, 3, 9, 1, 0}; 
        Assignment2_1.rotate(array, 1); 
        assertArrayEquals(new int[]{0, 3, 6, 3, 9,
 1}, array, "Values should be shifted one place to
 the right"); 
    } 
 
    @Test 
    void rotateThriceWithN() { 
        int[] array = new int[]{3, 6, 3, 9, 1, 0}; 
        Assignment2_1.rotate(array, 3); 
        assertArrayEquals(new int[]{9, 1, 0, 3, 6,
 3}, array, "Values should be shifted three places
 to the right"); 
    } 
 
    @Test 
    void rotateMinusOneWithN() { 
        int[] array = new int[]{3, 6, 3, 9, 1, 0}; 
 
        assertThrows(IllegalArgumentException.clas
s, () -> { 
            Assignment2_1.rotate(array, -1); 
        }); 
    } 
 
    @Test 
    void rotateEmptyWithN() { 
        assertThrows(IllegalArgumentException.clas
s, () -> { 
            Assignment2_1.rotate(new int[]{}, 2); 
        }); 
    } 
 
} 
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ASSIGNMENT 2.2: PRIME NUMBERS 

In this assignment, define multiple static methods according to the specifications below. Make sure to reuse 
methods wherever you can (i.e. avoid implementing the same thing twice). Remember: if a precondition referring 
to a parameter fails you should work with an IllegalArgumentException. 

  
public static int max(int[] seq) 
Post: Returns the maximum number in seq, or Integer.MIN_VALUE if seq has 0 values. 

max(new int[]{1, 2}) → 2 

  
public static int index(int[] seq, int el) 
Post: Returns the first index which has the same value as el, or -1 if no such value exists. 

index(new int[]{3, 1, 2}, 2) → 2 

  
public static boolean contains(int[] seq, int el) 
Post: If the value el is in seq return true, else false. 

contains(new int[]{1, 2}, 2) → true 

  
public static boolean isPrime(int el) 
Pre: el > 1 
Post: If el is a prime return true, else false. 

isPrime(11) → true 

  
public static int countPrimes(int[] seq) 
Post: Returns the number of primes in seq. 

countPrimes(new int[]{4, 11, 11}) → 2 

 
public static int[] primesIn(int[] seq) 
Post: Returns a new array with all primes in seq. 

primesIn(new int[]{4, 11, 11}) → [11, 11] 

  
public static int[] primesUpTo(int n) 
Post: Returns an array with all primes up to, but excluding, n. 

primesUpto(14) → [2, 3, 5, 7, 11, 13] 
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SOLUTION 
package weblab; 
class Assignment2_2 { 
    public static int max(int[] seq) { 
      int max = Integer.MIN_VALUE; 
      for (int i=0; i<seq.length;i++){ 
        if (seq[i]>max) 
          max = seq[i]; 
      } 
      return max; 
    } 
 
    public static int index(int[] seq, int el) { 
      for (int i=0;i<seq.length;i++){ 
        if (seq[i]==el) 
          return i; 
      } 
      return -1; 
    } 
 
    public static boolean contains(int[] seq, int el) { 
        return (index(seq,el) != -1); 
    } 
 
    public static boolean isPrime(int el) { 
        if (el>1){ 
          for (int i=2;i<el;i++){ 
            if (el%i==0) 
              return false; 
          } 
          return true; 
           
        } else { 
          throw new IllegalArgumentException(); 
        } 
    } 
 
    public static int countPrimes(int[] seq) { 
      int count = 0; 
      for (int i=0; i<seq.length;i++){ 
        if(isPrime(seq[i])) 
          count++; 
      } 
      return count; 
    } 
     
    public static int[] primesIn(int[] seq) { 
      int[] result = new int[countPrimes(seq)]; 
      int j = 0; 
      for (int i=0; i<seq.length;i++){ 
        if(isPrime(seq[i])){ 
          result[j] = seq[i]; 
          j++; 
        } 
      } 
      return result;  
    } 
 
    public static int[] primesUpTo(int n) { 
      int[] temp = new int[(n-2)]; 
      //cascade array from 2, to n-1. 
      for (int i=0;i<(n-2);i++){ 
        temp[i] = (i+2); 
      } 
      // count primes in casacade array and build result array with only primes of temp 
      int[] result = new int[countPrimes(temp)]; 
      int j = 0; 
      for (int i=0;i<temp.length;i++){ 
        if(isPrime(temp[i])){ 
          result[j] = temp[i]; 
          j++; 
        } 
      } 
      return result; 
    } 
} 
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TEST 

package weblab; 
 
import org.junit.jupiter.api.Test; 
import static org.junit.jupiter.api.Assertion
s.*; 
 
class UTest { 
 
    @Test 
    void maxEmpty() { 
        assertEquals(Integer.MIN_VALUE, Assig
nment2_2.max(new int[]{}), "Empty array must 
have a max of MINVALUE"); 
    } 
 
    @Test 
    void maxOneElement() { 
        assertEquals(5, Assignment2_2.max(new
 int[]{5}), "Single value in array must be th
e maximum"); 
    } 
 
    @Test 
    void maxManyElements() { 
        assertEquals(16, Assignment2_2.max(ne
w int[]{3, 6, 16, -10, -
1}), "Maximum from many values must be correc
t"); 
    } 
 
    @Test 
    void indexEmpty() { 
        assertEquals(-
1, Assignment2_2.index(new int[]{}, 5), "Empy
 array should return index -1"); 
    } 
 
    @Test 
    void indexFound() { 
        assertEquals(2, Assignment2_2.index(n
ew int[]{3, 6, 5, 1}, 5), "Should return inde
x of value in array"); 
    } 
     
    @Test 
    void indexFirstPlaceFound() { 
        assertEquals(0, Assignment2_2.index(n
ew int[]{3, 6, 5, 1}, 3), "Should return inde
x of value in array"); 
    } 
     
    @Test 
    void indexOffByOneCheck() { 
        assertEquals(3, Assignment2_2.index(n
ew int[]{3, 6, 5, 1}, 1), "Should return inde
x of value in array"); 
    } 
 
    @Test 
    void indexFirstValue() { 

        assertEquals(3, Assignment2_2.index(n
ew int[]{3, 6, 1, 5, 3, 5}, 5), "Should retur
n index of the first value in array"); 
    } 
 
    @Test 
    void indexNotFound() { 
        assertEquals(-
1, Assignment2_2.index(new int[]{3, 6, 1, 5, 
3, 5}, 7), "Should return -
1 if value is not found in array"); 
    } 
 
    @Test 
    void containsEmpty() { 
        assertFalse(Assignment2_2.contains(ne
w int[]{}, 5), "Empty array should not contai
n value"); 
    } 
     
    @Test 
    void containsFirstPlaceFound() { 
        assertTrue(Assignment2_2.contains(new
 int[]{3, 6, 5, 1}, 3), "Should contain value
 in array"); 
    } 
 
    @Test 
    void containsFound() { 
        assertTrue(Assignment2_2.contains(new
 int[]{3, 6, 5, 1}, 5), "Should contain value
 in array"); 
    } 
 
    @Test 
    void containsDuplicateValue() { 
        assertTrue(Assignment2_2.contains(new
 int[]{3, 6, 1, 5, 3, 5}, 5), "Should contain
 value in array with duplicates"); 
    } 
     
    @Test 
    void containsFirstValue() { 
        assertTrue(Assignment2_2.contains(new
 int[]{3, 6, 1, 5, 4, 5}, 3), "Should contain
 value in array with duplicates"); 
    } 
     
    @Test 
    void containsOffByOneCheckValue() { 
        assertTrue(Assignment2_2.contains(new
 int[]{3, 6, 1, 5, 4, 7}, 7), "Should contain
 value in array with duplicates"); 
    } 
 
    @Test 
    void containsNotFound() { 
        assertFalse(Assignment2_2.contains(ne
w int[]{3, 6, 1, 5, 3, 5}, 7), "Should not co
ntain value in array"); 
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    } 
 
    @SuppressWarnings("ResultOfMethodCallIgno
red") 
    @Test 
    void isPrimeNegativeNumber() { 
        assertThrows(IllegalArgumentException
.class, () -> { 
            Assignment2_2.isPrime(-1); 
        }); 
    } 
     
    @SuppressWarnings("ResultOfMethodCallIgno
red") 
    @Test 
    void isPrimeLowNumber() { 
        assertThrows(IllegalArgumentException
.class, () -> { 
            Assignment2_2.isPrime(1); 
        }); 
    } 
 
    @Test 
    void isPrimeSmallNumberSuccess() { 
        assertTrue(Assignment2_2.isPrime(5), 
"5 is a prime"); 
    } 
 
    @Test 
    void isPrimeLargeNumberSuccess() { 
        assertTrue(Assignment2_2.isPrime(379)
, "379 is a prime"); 
    } 
 
    @Test 
    void isPrimeSmallNumberFailure() { 
        assertFalse(Assignment2_2.isPrime(9),
 "9 is not a prime"); 
    } 
 
    @Test 
    void isPrimeLargeNumberFailure() { 
        assertFalse(Assignment2_2.isPrime(380
), "380 is not a prime"); 
    } 
 
    @Test 
    void countPrimesEmpty() { 

        assertEquals(0, Assignment2_2.countPr
imes(new int[]{}), "Empty array has no primes
"); 
    } 
 
    @Test 
    void countPrimes_manyElements() { 
        assertEquals(7, Assignment2_2.countPr
imes(new int[]{167, 173, 179, 181, 191, 31, 3
6, 76, 89}), "Big array must have some primes
"); 
    } 
 
    @Test 
    void primesUpToSmallNumber() { 
        assertArrayEquals(new int[]{2, 3, 5, 
7}, Assignment2_2.primesUpTo(8), "There are s
ome primes below 8"); 
    } 
 
    @Test 
    void primesUpTo_bigNumber() { 
        assertArrayEquals(new int[]{2, 3, 5, 
7, 11, 13}, Assignment2_2.primesUpTo(17), "Th
ere are some primes below 17"); 
    } 
 
    @Test 
    void primesInEmpty() { 
        assertArrayEquals(new int[]{}, Assign
ment2_2.primesIn(new int[]{}), "Empty array h
as no primes"); 
    } 
 
    @Test 
    void primesInSmall() { 
        assertArrayEquals( 
                new int[]{167, 173, 179, 191,
 31, 89},  
                Assignment2_2.primesIn(new in
t[]{167, 173, 179, 12, 191, 31, 36, 76, 89}), 
                "There are some primes in thi
s array" 
        ); 
    } 
 
} 
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ASSIGNMENT 2.3: STRINGLIST 

Define the following methods. Remember: if a precondition referring to a parameter fails you should work with 
an IllegalArgumentException. 

 
  
public StringList(int n) 
Post: Initialize amount with 0, and elements with an array of length n. If n is less than 0, elements must have 
length 0. 

 
  
public void add(String el) 
Pre: amount < elements.length. 
Post: On the first empty place in elements, the value el is inserted and amount is incremented by 1. 

 
  
public String get(int i) 
Post: If 0 <= i < amount return the value on the ith place in elements, else return null. 

 
  
public void set(int i, String el) 
Pre: 0 <= i < amount 
Post: The value on the ith place in elements is updated to el. 

 
  
public int index(String el) 
Post: Returns the first index which has the same value as el, or -1 if no such value exists. 

 
  
public boolean contains(String el) 
Post: If the value el is in elements return true, else false. 

 
  
public int getSize() 
Post: Returns amount. 

 
  
public boolean equals(Object other) 
Post: If other is also a StringList and has equivalent size, capacity and values on the same indices in 
elements, return true . Else returnfalse. 

 
  
public String toString() 
Post: Returns a human-friendly String representation of this object. 
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SOLUTION 

package weblab; 
 
class StringList { 
 
    private String[] elements; 
    private int amount; 
 
    public StringList(int n) { 
      amount = 0; 
      if (n<0) 
        n=0; 
      elements = new String[n]; 
    } 
 
    public void add(String el) { 
      if (amount<elements.length){ 
        elements[amount]=el; 
        amount++; 
      } else { 
      throw new IllegalArgumentException(); 
      } 
    } 
 
    public String get(int i) { 
      if (0<=i && i<amount){ 
        return elements[i]; 
      } 
      return null; 
    } 
 
    public void set(int i, String el) { 
      if (0<=i && i<amount){ 
        elements[i]=el; 
      } else { 
      throw new IllegalArgumentException(); 
      } 
    } 
 
    public int index(String el) { 
        for (int i=0;i<amount;i++) { 
          if (get(i).equals(el)) { 
             return i; 
          } 
        } 
        return -1; 
    } 
 
    public boolean contains(String el) { 
    return (this.index(el) > -1); 
    } 
 
    public int getSize() { 

        return amount; 
    } 
     
    public int getArraySize() { 
      return elements.length; 
    } 
     
    public int max(int x, int y){ 
      if (y>x) 
        return y; 
      return x; 
    } 
 
    public boolean equals(Object other) { 
       
       if (other instanceof StringList) { 
          
          StringList that = (StringList) ot
her; 
          if (this.getSize() == that.getSiz
e() && this.getArraySize() == that.getArray
Size()) { 
             
            for (int i=0;i<this.getArraySiz
e();i++){ 
              if (!String.valueOf(this.get(
i)).equals(String.valueOf(that.get(i)))) 
                return false; 
            } 
             
            return true; 
          } 
           
          return false; 
           
      } else { 
        return false; 
      } 
       
     } 
 
     public String toString() { 
       String list = ""; 
       for (int i=0; i<elements.length;i++)
{ 
         list += elements[i] + " "; 
       } list += amount; 
      return list; 
     } 
} 
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TEST 
package weblab; 
 
import org.junit.jupiter.api.Test; 
 
import java.util.concurrent.atomic.AtomicBoolean; 
 
import static org.junit.jupiter.api.Assertions.*; 
 
@SuppressWarnings({"RedundantStringConstructorCall"}) 
class StringListTest { 
 
    @Test 
    void initializeAmountTest() { 
        assertEquals(0, new StringList(1).getSize(), "Amo
unt should initially be zero"); 
    } 
 
    @Test 
    void emptyListTest() { 
        assertThrows(IllegalArgumentException.class, () -
> { 
            new StringList(0).add("New String"); 
        }); 
    } 
 
    @Test 
    void illegalDimensionSetsEmptyListTest() { 
        assertThrows(IllegalArgumentException.class, () -
> { 
            new StringList(-5).add("New String"); 
        }); 
    } 
 
    @Test 
    void fullListTest() { 
        StringList list = new StringList(2); 
        list.add("String 1"); 
        list.add("String 2"); 
        assertThrows(IllegalArgumentException.class, () -
> { 
            list.add("String 3"); 
        }); 
 
    } 
 
    @Test 
    void addAndGetTest() { 
        StringList list = new StringList(2); 
        list.add("String 1"); 
        assertEquals("String 1", list.get(0), "The first 
item should be String 1"); 
    } 
 
    @Test 
    void addAndGetMultipleValuesTest() { 
        StringList list = new StringList(3); 
        list.add("String 1"); 
        list.add("String 2"); 
        assertEquals("String 2", list.get(1), "The second
 item should be String 2"); 
    } 
 
    @Test 
    void negativeGetTest() { 
        assertNull(new StringList(2).get(-
5), "Invalid get should return null"); 
    } 
 
    @Test 
    void outsideRangeGetTest() { 
        assertNull(new StringList(2).get(5), "Outside ran
ge get should return null"); 
    } 
 
    @Test 

    void addSetAndGetTest() { 
        StringList list = new StringList(3); 
        list.add("String 1"); 
        list.set(0, "String 2"); 
        assertEquals("String 2", list.get(0), "The first 
item should be String 2"); 
    } 
 
    @Test 
    void negativeSetTest() { 
        assertThrows(IllegalArgumentException.class, () -
> { 
            new StringList(5).set(-2, "String -2"); 
        }); 
    } 
 
    @Test 
    void outsideRangeSetTest() { 
        assertThrows(IllegalArgumentException.class, () -
> { 
            new StringList(5).set(6, "String 6"); 
        }); 
    } 
 
    @Test 
    void notLessThanEqualAmountSetTest() { 
        assertThrows(IllegalArgumentException.class, () -
> { 
            new StringList(3).set(2, "String 2"); 
        }); 
    } 
 
    @Test 
    void indexTest() { 
        StringList list = new StringList(3); 
        list.add("String 1"); 
        assertEquals(0, list.index(new String("String 1")
), "The first item should be String 2"); 
    } 
 
    @Test 
    void indexDuplicateValuesTest() { 
        StringList list = new StringList(3); 
        list.add("String 1"); 
        list.add("String 1"); 
        assertEquals(0, list.index(new String("String 1")
), "The first item should be String 2"); 
    } 
 
    @Test 
    void indexNonExistingTest() { 
        assertEquals(-
1, new StringList(2).index(new String("String 1")), "Empt
y list can not have any items"); 
    } 
 
    @Test 
    void containsTest() { 
        StringList list = new StringList(3); 
        list.add("String 1"); 
        assertTrue(list.contains(new String("String 1")),
 "The first item should be String 2"); 
    } 
 
    @Test 
    void containsDuplicateValuesTest() { 
        StringList list = new StringList(3); 
        list.add("String 1"); 
        list.add("String 1"); 
        assertTrue(list.contains(new String("String 1")),
 "The first item should be String 2"); 
    } 
 
    @Test 
    void containsNonExistingTest() { 
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        assertFalse(new StringList(2).contains(new String
("String 1")), "Empty list can not have any items"); 
    } 
 
    @SuppressWarnings("EqualsWithItself") 
    @Test 
    void equalsSameListSuccesfulTest() { 
        StringList list = new StringList(0); 
        assertEquals(list, list, "An object should be equ
al to itself"); 
    } 
 
    @Test 
    void equalsOtherListAmountFailureTest() { 
        StringList one = new StringList(0); 
        StringList other = new StringList(1); 
        assertNotEquals(one, other, "Different lists with
 different amount should not be equal"); 
    } 
 
    @Test 
    void equalsOtherListSuccesfulTest() { 
        StringList one = new StringList(1); 
        StringList other = new StringList(1); 
        one.add(new String("String 1")); 
        other.add(new String("String 1")); 
        assertEquals(one, other, "Different lists with sa
me elements should be equal"); 
    } 
 
    @Test 
    void equalsWithDifferentLengthSameAmountTest() { 
        StringList one = new StringList(2); 
        StringList other = new StringList(3); 
        one.add(new String("String 1")); 
        one.add(null); 
        other.add(new String("String 1")); 
        other.add(null); 
        assertNotEquals(one, other, "Different lists of d
ifferent length should not be equal"); 
    } 
 
    @Test 
    void equalsOtherListElementsFailure() { 
        StringList one = new StringList(1); 
        StringList other = new StringList(1); 
        one.add(new String("String 1")); 
        other.add(new String("String 2")); 
        assertNotEquals(one, other, "Different list with 
different elements should not be equal"); 
    } 
 
    @SuppressWarnings({"ConstantConditions", "ObjectEqual
sNull", "SimplifiableJUnitAssertion"}) 
    @Test 
    void equalsNullFailure() { 
        assertNotEquals(new StringList(1), null, "Null sh
ould not be equal to an object"); 
    } 
 
    @Test 

    void equalsWithNullValue() { 
        StringList one = new StringList(3); 
        StringList other = new StringList(3); 
        one.add(null); 
        one.add("a"); 
        other.add(null); 
        other.add("a"); 
        assertEquals(one, other, "StringLists should work
 with null values"); 
    } 
 
    @Test 
    void equalsAmount() { 
        StringList one = new StringList(3); 
        StringList other = new StringList(3); 
        one.add("a"); 
        other.add("a"); 
        other.add(null); 
        assertNotEquals(one, other, "StringLists with a n
ull value added should be different"); 
    } 
 
    @Test 
    void equalsAmountNotSame() { 
        StringList one = new StringList(3); 
        StringList other = new StringList(3); 
        one.add(null); 
        assertNotEquals(one, other, "StringLists with a d
ifferent amount of items should not be the same"); 
    } 
 
    @Test 
    void equalsDoesNotUseTostring() { 
        final AtomicBoolean called = new AtomicBoolean(fa
lse); 
 
        class StringListMock extends StringList { 
 
            private StringListMock(int n) { 
                super(n); 
            } 
 
            @Override 
            public String toString() { 
                called.set(true); 
                return super.toString(); 
            } 
 
        } 
 
        StringList list1 = new StringListMock(1); 
        StringList list2 = new StringListMock(1); 
        list1.add(new String("String 1")); 
        list2.add(new String("String 1")); 
        assertEquals(list1, list2, "Same Stringlists shou
ld be equal"); 
        assertFalse(called.get(), "The equals method shou
ld not be using toString for comparison"); 
    } 
 
} 
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ASSIGNMENT 3.1: DATE 

In this assignment, define the class Date (make sure you do not use the public keyword) and write JUnit 5 tests in a 
test-suite in the test tab. 

• Create at least one test for every method you implement. 
• Additionally, write appropriate Javadoc for the methods you implement. 

Date has 1 field: String date. 

Define the following methods: 

 

  
public Date(String date) 
Post: Initializes the field date with the value of the argument date 

  
public String getDate() 
Post: Returns the date String. 

 

  
public String toString() 
Post: Returns a String representation of this object following the pattern below: 
Date("01-01-2015") → <Date: 01-01-2015> 

public boolean equals(Object other) 

Post: If other is also a Date and has an equivalent date, return true. Else return false. 
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SOLUTION 

class Date { 

    private String date; 

 

    /**Constructor: creates a new Date object that contains a String date. 

    * @param date - A date string value in "dd-mm-yyyy". 

    */ 

    public Date(String date){ 

        this.date = date; 

    } 

 

    /**Getter for the date field. 

    * @return String with the date value in "dd-mm-yyyy". 

    */ 

    public String getDate(){ 

        return this.date; 

    } 

 

    /**toString method. 

    * @return a String representation of this object "<Date: dd-mm-yyyy>" 

    */ 

    public String toString(){ 

        return("<Date: " + this.date + ">"); 

    } 

 

    /**Compares this Date object with another object and assess whether they are the same dat

e. 

    * @param other - an Object that is compared to this. 

    * @return a boolean value which is true when both objects are of the same instance and co

ntain same date" 

    */ 

    public boolean equals(Object other){ 

        if(other == this) return true; 

        if(!(other instanceof Date)) return false; 

        Date that = (Date) other; 

        return this.getDate().equals(that.getDate()); 

    } 

} 
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TEST 

package weblab; 
 
import static org.junit.jupiter.api.Assertions.*; 
import org.junit.jupiter.api.Test; 
import org.junit.jupiter.api.BeforeEach; 
 
class UTest { 
    /********* 
    //Declare the test fields/attributes 
    private Date testDate; 
    private Date testDateDiff; 
    private Date testDateSame;   
    private String stringDate; 
 

    @BeforeEach 
    void setUp(){ 
        //Initialise the test fields/attributes 
        stringDate ="01-01-2015";  
        testDate = new Date(stringDate); 
    } 
 
    @Test 
    void Date() { 
        //Make an assertion that is tested. 
        assertNotNull(testDate,"Date(String date)"); 
    } 
 
    @Test 
    void getDate() { 
        //Make an assertion that is tested. 
        assertEquals(testDate.getDate(),stringDate,"getDate()"); 
    } 
 
    @Test 
    void toStringTest() { 
        //Make an assertion that is tested. 
        assertEquals("<Date: " + stringDate + ">",testDate.toString(),"toString()"); 
    } 
 
    @Test 
    void equals() { 
   //Initialise the test fields/attributes 
        testDateDiff = new Date("01-01-1999"); 
        testDateSame = new Date(stringDate); 
        //Make an assertion that is tested. 
        assertNotEquals(testDate,testDateDiff,"equals()"); 
        assertEquals(testDate,testDateSame,"equals()"); 
    }  
} 
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ASSIGNMENT 3.2: DATESET 

 

In this assignment, define the class DateSet and write JUnit tests in the test_suite. 

• Create at least one test for every method you implement. 
• Additionally, write appropriate Javadoc for the methods you implement. 
• Remember: if a precondition referring to a parameter fails you should work with 

an IllegalArgumentException. 

DateSet has 1 (private) field: List<Date> dates. 

Now that you’re going to use more functionality, you are going to need to import packages and classes. In this case 
you need the import statement: import java.util.List; in order to use List. You will also need to make use of the 
class ArrayList. 
import statements go near the top of the file, before the class declaration. 
If you ever need information about classes or packages that you can import you can look at the Java 
documentation: https://docs.oracle.com/en/java/javase/11/docs/api/java.base/module-summary.html 

Define the following methods: 
public DateSet() 
Post: Initializes the field dates with an empty ArrayList. Mind you, the type of the field is different from the actual 
type that you instantiate the field with! It is important to understand why this is possible! 

  
public int getDatesSize() 

Post: Return the size of dates. 

  
public Date getDate(int i) 

Pre: There is a Date on position i. 
Post: Return the date on position i of the list dates. 

  
public void add(Date date) 
Pre: dates does not contain date. 
Post: Adds date to the list of dates. 

  
public boolean contains(Date date) 
Post: If the date is in dates return true, else false. 

  
public DateSet intersection(DateSet other) 
Post: Returns a new DateSet with only those dates that are in this object as well as in other. 

  
public String toString() 
Post: Returns a String representation of this object following the pattern below: 
DateSet([ Date("01-01-2015"), Date("01-01-2016")]) → "<DateSet: [<Date: 01-01-2015>, <Date: 01-01-
2016>]>" 

  
public boolean equals(Object other) 
Post: If other is also a DateSet and the lists of this and other are equal, return true. Else return false. 

 

 

https://docs.oracle.com/en/java/javase/11/docs/api/java.base/module-summary.html
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SOLUTION 

package weblab; 

import java.util.List; 

import java.util.ArrayList; 

 

class DateSet{ 

 

    private List<Date> dates; 

 

    /**Constructor - creates a new DateSet object by initalising a child of date's static typ

e List 

    * dates is allocated to an ArrayList because List is abstract and can't be initalised. 

    */ 

    public DateSet(){ 

        dates = new ArrayList<Date>(); 

    } 

 

    /**Getter for dates ArrayList size 

    * @return an int with the size of the ArrayList. 

    */ 

    public int getDatesSize(){ 

        return dates.size(); 

    } 

 

    /**Getter: for the Date object 

    * @param - int: points to the ArrayList index 

    * @return the Date object at index int 

    */ 

    public Date getDate(int i){ 

        if (i >= getDatesSize()) throw new IllegalArgumentException(); 

        return dates.get(i); 

    } 

 

    /**Adder: adds a Date object to the ArrayList 

    * @param - date: Date object that will be added at the end of the ArrayList 

    */ 

    public void add(Date date){ 

        if (dates.contains(date)) throw new IllegalArgumentException(); 

        dates.add(date); 

    } 

 

    /**Contains: checks if a Date exists in the ArrayList 

    * @param - date: Date to be searched in the ArrayList 

    * @return - boolean: true if found, false if not found 

    */ 

    public boolean contains(Date date){ 

        return dates.contains(date);    

    } 
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    /**Intersection: compares this to other and makes a set of only intersecting elements 

    * @param - other: DateSet object that contains an ArrayList that will be compared to this 

    * @return a DateSet object with the intersection ArrayList. 

    */ 

    public DateSet intersection(DateSet other){ 

        DateSet temp = new DateSet(); 

        for (int i=0; i<this.getDatesSize(); i++){ 

            if (other.contains(this.getDate(i))) temp.add(this.getDate(i)); 

        } 

        return temp; 

    } 

 

    /**toString: Returns a String representation of this object following the pattern below 

    /* @return String of comma seperated Dates with format <DateSet: [<Date: dd-mm-

yyyy>, <Date: dd-mm-yyyy>]> 

    */ 

    public String toString(){ 

        String result ="<DateSet: ["; 

        for (int i=0; i<this.getDatesSize()-1;i++){ 

            result += this.getDate(i) + ", "; 

        } 

        result += this.getDate(this.getDatesSize()-1) + "]>"; 

        return result; 

    }     

 

    /**Equals: checks if the other object is also an instance of this and checks if the list 

contents are the same 

    * @param - other: Object other to be compared to this 

    * @return a boolean true if equal false if not equal 

    */ 

    public boolean equals(Object other){ 

 

        if(this == other) return true; 

        if(!(other instanceof DateSet)) return false; 

         

        DateSet that = (DateSet) other; 

        if(this.getDatesSize() != that.getDatesSize()) return false; 

 

        DateSet temp = new DateSet(); 

        temp = this.intersection(that); 

        if (temp.getDatesSize() == this.getDatesSize()) return true; 

        return false; 

    } 

 

} 
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TEST 

package weblab; 

 

import static org.junit.jupiter.api.Assertions.*; 

import org.junit.jupiter.api.Test; 

import org.junit.jupiter.api.BeforeEach; 

 

class UTest { 

 

  private DateSet myDateSet; 

  private DateSet myOtherDateSet; 

  private Date myDate; 

 

  @BeforeEach 

  void setUp(){ 

      myDate = new Date("1-1-1999"); 

      myDateSet = new DateSet(); 

  }  

  @Test 

  void DateSet(){ 

      assertNotNull(myDateSet,"DateSet()"); 

  } 

  @Test 

  void getDatesSize(){ 

      assertEquals(0,myDateSet.getDatesSize(),"getDatesSize()"); 

  } 

  @Test 

  void add(){ 

      myDateSet.add(myDate); 

      assertEquals(myDate,myDateSet.getDate(0),"add()"); 

  } 

  @Test 

  void getDateNull(){ 

      assertThrows(IllegalArgumentException.class, 

      () -> { 

          myDateSet.getDate(0); 

      } 

      ,"getDate(int i)"); 

  } 

  @Test 

  void getDateOutsideIndex(){ 

      assertThrows(IllegalArgumentException.class, 

      () -> { 

          myDateSet.getDate(100); 

      } 

      ,"getDate(int i)"); 

  } 
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  @Test 

  void contains(){ 

      myDateSet.add(myDate); 

      assertTrue(myDateSet.contains(myDate),"contains()"); 

  } 

 

  @Test 

  void intersection(){ 

      myDateSet.add(new Date("1-1-2001")); 

      myDateSet.add(new Date("1-1-2002")); 

      myDateSet.add(new Date("1-1-2003")); 

      myDateSet.add(new Date("1-1-2004")); 

      myOtherDateSet = new DateSet(); 

      myOtherDateSet.add(new Date("1-1-2001")); 

      myOtherDateSet.add(new Date("1-1-2004")); 

      assertEquals(2,myDateSet.intersection(myOtherDateSet).getDatesSize(),"intersection()"); 

  } 

 

  @Test 

  void toStringTest(){ 

      myDateSet.add(new Date("01-01-2015")); 

      myDateSet.add(new Date("01-01-2016")); 

      assertEquals("<DateSet: [<Date: 01-01-2015>, <Date: 01-01-

2016>]>",myDateSet.toString(),"toString()"); 

  } 

 

  @Test 

  void equals(){ 

      myOtherDateSet = new DateSet(); 

      myDateSet.add(new Date("01-01-2015")); 

      myOtherDateSet.add(new Date("01-01-2015")); 

      assertTrue(myDateSet.equals(myOtherDateSet)); 

  } 

 

  @Test 

  void equalsNull(){ 

      myDateSet.add(new Date("01-01-2015")); 

      assertFalse(myDateSet.equals(myOtherDateSet)); 

  } 

} 
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ASSIGNMENT 3.3: PERSON 

In this assignment, define the class Person and write JUnit tests in the test_suite. 

• Create at least one test for every method you implement. 
• Additionally, write appropriate Javadoc for the methods you implement. 
• Remember: if a precondition referring to a parameter fails you should work with 

an IllegalArgumentException. 

Person has 2 fields: String name and DateSet dates. 

Define the following addtional methods: 

 
  
public Person(String name) 
Post: Initializes the field name with the value of the argument name. Initializes the field dates with an empty DateSet. 

  
public String getName() 
Post: Returns the name of the Person. 

 
public DateSet getDates() 
Post: Returns the DateSet of the Person. 
  
public void addDate(Date date) 
Pre: dates does not contain date. 
Post: Adds date to the list of dates. 
Hint: Try not to reimplement the pre-condition, but use existing methods. 

  
public boolean equals(Object other) 
Post: If other is also a Person and has equivalent name and dates, return true. Else return false. 
Hint: Re-use code written previously for comparing the dates 

  
public String toString() 
Post: Returns a String representation of this object following the pattern below: 
Example output: "<Person: <Name: Thomas>, <DateSet: [<Date: 01-01-2015>, <Date: 01-01-2016>]>>" 
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SOLUTION 

package weblab; 
 
class Person{ 
 
    private String name; 
    private DateSet dates; 
 
    /**Constructor for Person object 
    * @param - name: String with the name of the person 
    */ 
    public Person(String name){ 
        this.name = name; 
        dates = new DateSet(); 
    } 
 
    /**Getter for person name 
    * @return a String with the person name 
    */ 
    public String getName(){ 
        return this.name; 
    } 
 
    /**Getter for person dates 
    * @return a DateSet object with person dates 
    */ 
    public DateSet getDates(){ 
        return this.dates; 
    } 
 
    /**Adder for person dates 
    * @param - date: Date object to be added 
    */ 
    public void addDate(Date date){ 
        this.dates.add(date); 
    } 
 
    /**Equals for Person objects. Check if both objects are Persons and if they have same nam
e and dates. 
    * @param - other: Object of type Person to be compared to this 
    * @return a boolean, true if equal false if not 
    */ 
    public boolean equals(Object other){ 
        if(this == other) return true; 
        if(!(other instanceof Person)) return false; 
        Person that = (Person) other; 
        return(this.getName() == that.getName() && this.dates.equals(that.dates)); 
    } 
 
    /**toString for Persons, transforms Persons contents to following String pattern: 
    * "<Person: <Name: Thomas>, <DateSet: [<Date: 01-01-2015>, <Date: 01-01-2016>]>>" 
    * @retunr a String with the above pattern 
    */ 
    public String toString(){ 
        return "<Person: <Name: " + this.getName() + ">, " + this.dates.toString() + ">"; 
    } 
} 
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TEST 

package weblab; 
 
import static org.junit.jupiter.api.Assertions.*; 
import org.junit.jupiter.api.Test; 
import org.junit.jupiter.api.BeforeEach; 
 
class UTest { 
 
  private Person person1; 
 
  @BeforeEach 
  void setUp(){ 
      person1 = new Person("Sergio"); 
  } 
   
  @Test 
  void Person(){ 
      assertNotNull(person1,"Person()"); 
  } 
 
  @Test 
  void getName(){ 
      assertEquals("Sergio",person1.getName(),"getName()"); 
  } 
 
  @Test 
  void getDates(){ 
      assertNotNull(person1.getDates(),"getDates()"); 
  } 
 
   @Test 
  void addDate(){ 
      person1.addDate(new Date("1-1-1999")); 
      assertEquals("<DateSet: [<Date: 1-1-
1999>]>",person1.getDates().toString(),"addDate(Date date)"); 
  } 
 
  @Test 
  void equals(){ 
      person1.addDate(new Date("1-1-1999")); 
      Person person2 = new Person("Sergio"); 
      person2.addDate(new Date("1-1-1999")); 
      assertEquals(person1,person2,"equals()"); 
  } 
 
  @Test 
  void toStringTest(){ 
      person1.addDate(new Date("1-1-1999")); 
      assertEquals("<Person: <Name: Sergio>, <DateSet: [<Date: 1-1-
1999>]>>",person1.toString()); 
  } 
   
} 
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ASSIGNMENT 3.4: DATEPICKER 

 
In this assignment, define the class DatePicker and write JUnit tests in the test_suite. 

• Create at least one test for every method you implement. 
• Additionally, write appropriate Javadoc for the methods you implement. 
• Remember: if a precondition referring to a parameter fails you should work with 

an IllegalArgumentException. 

DatePicker has one field: List<Person> persons. 

Define the following methods: 

 
  
public DatePicker() 
Post: Initializes the field persons with an empty ArrayList. 

 
  
public int getPersonsSize() 
Post: Returns the size of persons. 

  
public Person getPerson(int i) 
Pre: There should be a Person on position i of persons. 
Post: Returns the Person on the ith position of persons. 

  
public void addPerson(Person person) 
Pre: persons does not contain person. 
Post: Adds person to the list of persons. 

  
public DateSet commonDates() 
Pre: persons contains at least two Person objects. 
Post: Returns a DateSet which contains all dates that all persons have in common in their DateSet (in other words 
the intersection of the DateSet of all people). 

  
public String toString() 
Post: Returns a String representation of this object following the pattern below: 
"<DatePicker: [<Person: <Name: Henk>, <DateSet: [<Date: 1-1-2015>, <Date: 12-12-2016>]>>, <Person: 
<Name: Jan>, <DateSet: [<Date: 1-3-2015>, <Date: 12-12-2016>]>>]>" 
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SOLUTION 

package weblab; 
import java.util.List; 
import java.util.ArrayList; 
 
class DatePicker{ 
 
    private List<Person> persons; 
 
    /** Constructor for DatePicker an empty Person ArrayList is initalised 
    */ 
    public DatePicker(){ 
        persons = new ArrayList<Person>(); 
    } 
 
    /**Getter for number of persons in the ArrayList 
    * @return an inter with the number of persons 
    */ 
    public int getPersonsSize(){ 
        return persons.size(); 
    } 
 
    /**Getter for Person object on the parameter position 
    * @paramater - i: index of the ArrayList 
    * @return the Person on the ith position 
    */ 
    public Person getPerson(int i){ 
        if(i>=this.getPersonsSize() || i<0 ) throw new IllegalArgumentException(); 
        return this.persons.get(i); 
    } 
 
    /**Adder for DatePicker, it adds a Person object to the ArrayList 
    * @param - person: Person object to add to the end of the ArrayList 
    */ 
    public void addPerson(Person person){ 
        if(this.persons.contains(person)) throw new IllegalArgumentException(); 
        this.persons.add(person); 
    } 
 
    /**Intersection in DatePicker between all of its persons dates 
    * @return a DateSet with all common dates 
    */ 
    public DateSet commonDates(){ 
        if(this.getPersonsSize()<2) throw new IllegalArgumentException(); 
        DateSet result = new DateSet(); 
        result = this.getPerson(0).getDates().intersection(this.getPerson(1).getDates()); 
 
        for (int i=2; i<this.getPersonsSize(); i++){ 
            result = this.getPerson(i).getDates().intersection(result); 
        } 
        return result; 
    } 
 
    /**toString for the Date picker represents all dates  
    */ 
    public String toString(){ 
 
        String result = "<DatePicker: ["; 
        int n = this.getPersonsSize()-1; 
        if (n == -1) return (result + "]>"); 
 
        for (int i=0; i<n; i++) { 
            result += this.getPerson(i).toString() + ", "; 
        }     
        result += this.getPerson(n).toString() + "]>"; 
        return result; 
    } 
} 
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TEST 

package weblab; 
 
import static org.junit.jupiter.api.Assertion
s.*; 
import org.junit.jupiter.api.Test; 
import org.junit.jupiter.api.BeforeEach; 
 

class UTest { 
 
  private DatePicker myDatePicker; 
  private Person person1; 
  private Person person2; 
  private Person person3; 
  private Person person4; 
  private Person personWithoutDates; 
 
  @BeforeEach 
  void setup(){ 
      myDatePicker = new DatePicker(); 
      person1 = new Person("Juan"); 
      person2 = new Person("Lou"); 
      person3 = new Person("Lee"); 
      personWithoutDates = new Person("Sergio
"); 
  } 
 
  @Test 
  void DatePicker(){ 
      assertNotNull(myDatePicker,"DatePicker(
)"); 
  } 
 
  @Test 
  void getPersonsSize(){ 
      assertEquals(0,myDatePicker.getPersonsS
ize(),"getPersonsSize()"); 
  } 
 
  @Test 
  void getPerson(){ 
      assertThrows(IllegalArgumentException.c
lass, 
      () -> { 
          myDatePicker.getPerson(0); 
      },"getPerson()"); 
  } 
 
  @Test 
  void addPerson(){ 
      myDatePicker.addPerson(person1); 
      assertEquals(person1,myDatePicker.getPe
rson(0),"addPerson()"); 
  } 
 
   @Test 
  void addPersonSame(){ 
      myDatePicker.addPerson(person1); 
      assertThrows(IllegalArgumentException.c
lass, 

      () -> { 
          myDatePicker.addPerson(person1); 
      },"addPerson()"); 
  } 
 
  @Test 
  void commonDates(){ 
      myDatePicker.addPerson(person1); 
      myDatePicker.addPerson(person2); 
 
      person1.addDate(new Date("8-10-2020")); 
      person1.addDate(new Date("9-10-2020")); 
 
      person2.addDate(new Date("9-10-2020")); 
      person2.addDate(new Date("10-10-
2020")); 
 
      assertEquals(1,myDatePicker.commonDates
().getDatesSize(),"commonDates()");  
  } 
 
  @Test 
  void commonDatesTwo(){ 
      myDatePicker.addPerson(person1); 
      myDatePicker.addPerson(person2); 
       
      person1.addDate(new Date("8-10-2020")); 
      person1.addDate(new Date("9-10-2020")); 
      person1.addDate(new Date("10-10-
2020")); 
 
      person2.addDate(new Date("9-10-2020")); 
      person2.addDate(new Date("10-10-
2020")); 
      person2.addDate(new Date("11-10-
2020")); 
 
      assertEquals(2,myDatePicker.commonDates
().getDatesSize(),"commonDates()");  
  } 
 
    @Test 
  void commonDatesThree(){ 
      myDatePicker.addPerson(person1); 
      myDatePicker.addPerson(person2); 
      myDatePicker.addPerson(person3); 
       
      person1.addDate(new Date("8-10-2020")); 
      person1.addDate(new Date("9-10-2020")); 
      person1.addDate(new Date("10-10-
2020")); 
 
      person2.addDate(new Date("9-10-2020")); 
      person2.addDate(new Date("10-10-
2020")); 
      person2.addDate(new Date("11-10-
2020")); 
       
      person3.addDate(new Date("7-10-2020")); 
      person3.addDate(new Date("8-10-2020")); 
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      person3.addDate(new Date("9-10-2020")); 
 
      assertEquals(1,myDatePicker.commonDates
().getDatesSize(),"commonDates()");  
  } 
 
   @Test 
  void commonDatesZero(){ 
      myDatePicker.addPerson(person1); 
      myDatePicker.addPerson(person2); 
      myDatePicker.addPerson(person3); 
       
      person1.addDate(new Date("8-10-2020")); 
      person1.addDate(new Date("9-10-2020")); 
      person1.addDate(new Date("10-10-
2020")); 
 
      person2.addDate(new Date("9-10-2020")); 
      person2.addDate(new Date("10-10-
2020")); 
      person2.addDate(new Date("11-10-
2020")); 
       
      person3.addDate(new Date("7-10-2020")); 
      person3.addDate(new Date("8-10-2020")); 
 
      assertEquals(0,myDatePicker.commonDates
().getDatesSize(),"commonDates()");     
  } 
 
    @Test 
  void commonDatesAlone(){ 
      myDatePicker.addPerson(person1); 
      assertThrows(IllegalArgumentException.c
lass, 
      () -> { 
          myDatePicker.commonDates(); 
      },"commonDates()");   
  } 
 
  @Test 
  void commonDatesNull(){ 
      myDatePicker.addPerson(person1); 
      myDatePicker.addPerson(person2); 
      myDatePicker.addPerson(person3); 
 
      person2.addDate(new Date("7-10-2020")); 
      person3.addDate(new Date("7-10-2020")); 
 

      assertEquals(0,myDatePicker.commonDates
().getDatesSize(),"commonDates()");   
  } 
 
  @Test 
  void toStringTestTwo(){ 
      myDatePicker.addPerson(person1); 
      myDatePicker.addPerson(person2); 

       
      person1.addDate(new Date("7-10-2020")); 
      person1.addDate(new Date("8-10-2020")); 
 
      person2.addDate(new Date("8-10-2020")); 
 
      assertEquals("<DatePicker: [<Person: <N
ame: Juan>, <DateSet: [<Date: 7-10-
2020>, <Date: 8-10-
2020>]>>, <Person: <Name: Lou>, <DateSet: [<D
ate: 8-10-2020>]>>]>" 
      ,myDatePicker.toString(),"toString()");
     
  } 
 
  @Test 
  void toStringTestOne(){ 
      myDatePicker.addPerson(person1); 
      //myDatePicker.addPerson(person2); 
       
      person1.addDate(new Date("7-10-2020")); 
      person1.addDate(new Date("8-10-2020")); 
 
      person2.addDate(new Date("8-10-2020")); 
 
      assertEquals("<DatePicker: [<Person: <N
ame: Juan>, <DateSet: [<Date: 7-10-
2020>, <Date: 8-10-2020>]>>]>" 
      ,myDatePicker.toString(),"toString()");
     
  } 
 
  @Test 
  void toStringTestOneHalf(){ 
      myDatePicker.addPerson(person1); 
      myDatePicker.addPerson(person2); 
       
      person1.addDate(new Date("7-10-2020")); 
      person1.addDate(new Date("8-10-2020")); 
 
      assertEquals("<DatePicker: [<Person: <N
ame: Juan>, <DateSet: [<Date: 7-10-
2020>, <Date: 8-10-
2020>]>>, <Person: <Name: Lou>, <DateSet:]>>]
>" 
      ,myDatePicker.toString(),"toString()");
     
  } 
 
  @Test 
  void toStringZero(){ 
      assertEquals("<DatePicker: []>",myDateP
icker.toString(),"toString()");     
  } 
  
} 
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WEEK 6 – DEBUGGING & IO 

  EXCEPTIONS (FOCUS ON DURING EXECUTION) 

 

 

This is a 2 dimensional array[][] 

 

 

 

 

 

Array store exception when adding an element of different type. 

NullpointerException: when we forget to create (allocate memory in the heap) an instance for a reference type. 

Errors are often beyond the control of the programmer. 

• Should generally not be “caught” 

• They represent irrecoverable sitautions (such us out of memory) 

Exceptions must be solved by the programmer 

• Unchecked Runtime Exceptions 

o Should be caught. Can be declared 

o Represent unexpected but recoverable situations (null, out of bounds) 

• Checked Runtime Exceptions (Java wont compile) 

o Java will force you to catch or pass along. Must be declared 

o Represent recoverable situations (wrong input, file not present,etc.). 
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C sends -1 as error. Java prefers exceptions 

 

terminated = crashes 

 

Use finally clause to unlock an open file so that other prorams can use it even after your program crashes. 

try { 

// code 

} 

catch (Exception e) { 

// what should happen to either report or fix the error 

} 

finally { 

// cleanup: close network, close file, release lock... 

} 
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Warning to developer that things might throw an exception. 

You cant fix it there. 

 

 

If you know you might get an exception and you don’t want to fix it. You must at least pass it along with “ throws 

ExceptionName” after the method. 

  

A: You want to be specific so you can handle exceptions effectively, and find the cause quicker. 

  

 

Summary: 

Exceptions allow for the clean and easy dealing of (negative scenario) 

You can also work with error codes, but this make your code more complicated (possible complex if-structures) 

Errors are due to limitations beyond programmers control and exceptions are bugs that the programmer should fix 

Always catch specific exceptions rather than generic exceptions 

Try, catch, finally 

You can create your own exception class 

 

 

 



CSE1100 Object-oriented Programming (Java) 

74 

DEBUGGING 

Bugs: unexpected wrong results (origin a real bug) 

  

 

 

 

(breakpoint on an attribute). each time attribute is accessed or changed, the debugger pauses the program. 

Right click to configure either feature.  

The break point on a class will only pause the program when something from that class is called 

Method breakpoint: debuger will pause each time method is called. 
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INPUT/OUTPUT 

  

 

EASIEST WAY TO READ A TEXT FILE 

 

 

 

 

What if there is no next line? 
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TEXT FILE READER 

try { 

   Scanner scanner = new Scanner(new File("src\\name.txt")); //note the double escape \\  

   while (scanner.hasNextLine()) { //so that just one \ is taken. 

      String text = scanner.nextLine(); //Could also have used "src/name.txt"k 

      System.out.println(text); 

   } 

} 

   catch(FileNotFoundException e){ 

   System.out.printf("File not found"); 

} 

JAVA.IO CLASSES 

   

  

 

You would need to guess how many characters there are: 

Cumberstome because you need to provide an array yourself and the reader will read characters and store them in the 

array one by one. 

Second one reads just 1 character 

It is a legacy method and very low level.  
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Buffered Reader reads multiple characters and stores 

also multiple characters into a Buffer (such as an array) 

at a time. 

This is good because we want to use the memory disk 

reading as less as possible. Therefore reading char by 

char is not efficient (and neither was guessing the array 

size in the basic reader). 

 

 

 

 

Decorator design pattern: The buffered reader 

is a wrapper around a normal reader (Like 

Integer is an Object that wraps the primitive 

type int)“We can take our File Reader, and put 

it inside a of a Buffered Reader which creates 

a Buffer around the File Reader we have”. 

With a A String Reader or a URL reader we can 

put the Buffered Reader on top of them and 

that will provides us with a Buffer on top of the 

low lever reader we had before. 
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Basically with a BufferedReader we can “wrap” any Basic Reader when we construct the BufferedReader, which will 

allows us to use the methods of the BufferedReader. 

 

 

Difference from Scanner. Buffered Reader doesnt throw an 

exception (like the Scanner) when there are no more lines  

Any (Basic) Reader locks the file it is reading at the moment 

it enters the file. If we don’t close the file it will remain locked 

and other programs (or us from different location) wont be 

able to use it. 

 

Sometimes ti can be tricky to open and close a file in the 

correct location. Try with resources solves the problem: 

We can define the Buffered Reader, and Java (1.7+) will 

automatically close the file either once we reach an 

exception or ar done with reading the file. (automatic 

finally is done). This is the elegant way to use a 

Buffered Reader 

 

Because a Buffered Reader is a wraper of a Reader 

we can use Buffered Reader in combination with an 

Input stream reader. So now we can use User Input 

also with Buffer Reader methods. However it will 

read everything as a String. Integers and such must 

be Casted by the developer. 

 

Therefore, in this particular example the Scanner 

object would have been more useful since it has 

methods to specifcally read as an Int (nextInt). 

 

For a bytestream the reader is better than the 

scanner. 

 

 

WRITERS 
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The circled implementations are the ones recommended for CSE1100. Using a Buffered Reader (4) or a Scanner depends 

on: Strings = Reader; Other = Scanner (especially numbers). 

 

For Writting use PrintWriter because it has support for most types used in CSE1100; It does use a buffer. 

WRITE FILE 

public static void write(String str){ 

       try{ 

          PrintWriter writer = new PrintWriter("src\\file.txt"); 

          writer.print(str); 

          writer.close(); 

      System.out.printf("File written"); 

   } 

   catch(FileNotFoundException e){ 

      System.out.printf("File not found"); 

   } 

} 

WEEK 6 – TUTORIAL 

 

 



CSE1100 Object-oriented Programming (Java) 

80 

BASIC INHERITANCE 

/** 

 * The type Building. 

 */ 

public class Building { 

 

    private final String street; 

    private int value; 

 

    /** 

     * Instantiates a new Building. 

     * 

     * @param street the street 

     * @param value  the value 

     */ 

    public Building(String street, int 

value) { 

        this.street = street; 

        this.value = value; 

    } 

} 

 

/** 

 * The type House. 

 */ 

public class House extends Building { 

 

    private int houseNumber; 

 

    /** 

     * Instantiates a new House. 

     * 

     * @param street      the street 

     * @param value       the value 

     * @param houseNumber the house 

number 

     */ 

    public House(String street, int 

value, int houseNumber) { 

        super(street, value); 

        this.houseNumber = houseNumber; 

    } 

 

 

 

 

 

 

 

 

 

 

    /** 

     * Get house number int. 

     * 

     * @return the int 

     */ 

    public int getHouseNumber(){ 

        return this.houseNumber; 

    } 

} 

/** 

 * The type Office. 

 */ 

public class Office extends House { 

 

    private int amountOfWorkers; 

 

    /** 

     * Instantiates a new Office. 

     * 

     * @param street      the street 

     * @param value       the value 

     * @param houseNumber the house 

number 

     */ 

    public Office(String street, int 

value, int houseNumber) { 

        super(street, value, 

houseNumber); 

        this.amountOfWorkers = 

getAmountOfWorkers(); 

    } 

 

    /** 

     * Get amount of workers int. 

     * 

     * @return the int 

     */ 

    public int getAmountOfWorkers(){ 

        return this.amountOfWorkers; 

    } 

 

    /** 

     * Set amount of workers. 

     * 

     * @param n the n 

     */ 

    public void setAmountOfWorkers(int 

n){ 

        this.amountOfWorkers = n; 

    } 

} 
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DISTRIBUTION OF LOGIC & INHERITANCE 

import java.util.Objects; 

/** 

 * The type Person. 

 */ 

public class Person { 

 

    private String name; 

    private double height; 

 

    /** 

     * Creates a person. 

     * 

     * @param name   The name of the person 

     * @param height The height of the person 

     */ 

    public Person(String name, double height) { 

        this.name = name; 

        this.height = height; 

    } 

 

    /** 

     * Gets the name of the person. 

     * 

     * @return This person's name 

     */ 

    public String getName() { 

        return name; 

    } 

 

    /** 

     * Gets the height of the person. 

     * 

     * @return This person's height 

     */ 

    public double getHeight() { 

        return height; 

    } 

 

    /** 

     * Sets the height of the person. 

     * 

     * @param height The new height for this person 

     */ 

    public void setHeight(double height) { 

        this.height = height; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Person)) return false; 

        Person person = (Person) o; 

        return Double.compare(person.height, height) == 0 && 

                name.equals(person.name); 

    } 

 

    @Override 

    public String toString() { 

        return this.getClass().getTypeName() + ":\n" + 

                name + " is " + height + " meters tall"; 

    } 

} 
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import java.util.Objects; 

 

/** 

 * The type Student. 

 */ 

public class Student extends Person { 

 

    private boolean livesInDelft; 

 

    /** 

     * Creates a student. 

     * 

     * @param name         The name of the student 

     * @param height       The height of the student 

     * @param livesInDelft Whether the student lives in Delft 

     */ 

    public Student(String name, double height, boolean livesInDelft) { 

        super(name,height); 

        this.livesInDelft = livesInDelft; 

    } 

 

    /** 

     * Gets whether the student lives in Delft. 

     * 

     * @return True iff this student lives in Delft 

     */ 

    public boolean getLivesInDelft() { 

        return livesInDelft; 

    } 

 

    /** 

     * Sets whether the student lives in Delft. 

     * 

     * @param livesInDelft The new living status of this student 

     */ 

    public void setLivesInDelft(boolean livesInDelft) { 

        this.livesInDelft = livesInDelft; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Student)) return false; 

        if (!super.equals(o)) return false; //checks if they are equal in Person fields. 

        Student student = (Student) o; 

        return livesInDelft == student.livesInDelft; 

    } 

 

    @Override 

    public String toString() { 

        String delft = ""; 

        if (getLivesInDelft()) {delft = "does";} else {delft = "does not";} 

        return super.toString() + " and " + delft + " live in Delft"; 

    } 

} 
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import java.util.Objects; 

 

/** 

 * The type Teacher. 

 */ 

public class Teacher extends Person { 

 

    private int amountOfCourses; 

 

    /** 

     * Creates a new teacher. 

     * 

     * @param name            The name of the teacher 

     * @param height          The height of the teacher 

     * @param amountOfCourses The amount of courses the teacher teaches 

     */ 

    public Teacher(String name, double height, int amountOfCourses) { 

        super(name,height); 

        this.amountOfCourses = amountOfCourses; 

    } 

 

    /** 

     * Gets the amount of courses the teacher teaches. 

     * 

     * @return The amount of courses this teacher teaches 

     */ 

    public int getAmountOfCourses() { 

        return amountOfCourses; 

    } 

 

    /** 

     * Sets the amount of courses the teacher teaches. 

     * 

     * @param amountOfCourses The new amount of courses this teacher teaches 

     */ 

    public void setAmountOfCourses(int amountOfCourses) { 

        this.amountOfCourses = amountOfCourses; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Teacher)) return false; 

        if (!super.equals(o)) return false; 

        Teacher teacher = (Teacher) o; 

        return amountOfCourses == teacher.amountOfCourses; 

    } 

 

    @Override 

    public String toString() { 

        return super.toString() + " and teaches " + getAmountOfCourses() + " courses"; 

    } 

} 
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ABSTRACT IMPLEMENTATION 

/** 

 * The interface Has to study. 

 */ 

public interface HasToStudy { 

 

    /** 

     * Study. 

     */ 

    void study(); 

 

    /** 

     * Will pass exam boolean. 

     * 

     * @return the boolean 

     */ 

    boolean willPassExam(); 

 

} 

 

import java.util.Objects; 

 

/** 

 * The type Student. 

 */ 

public class Student extends Person 

implements HasToStudy{ 

 

    private boolean livesInDelft; 

    private int count; 

 

    /** 

     * Creates a student. 

     * 

     * @param name         The name of 

the student 

     * @param height       The height of 

the student 

     * @param livesInDelft Whether the 

student lives in Delft 

     */ 

    public Student(String name, double 

height, boolean livesInDelft) { 

        super(name,height); 

        this.livesInDelft = livesInDelft; 

        count = 0; 

    } 

 

    /** 

     * Gets whether the student lives in 

Delft. 

     * 

     * @return True iff this student 

lives in Delft 

     */ 

    public boolean getLivesInDelft() { 

        return livesInDelft; 

    } 

 

    /** 

     * Sets whether the student lives in 

Delft. 

     * 

     * @param livesInDelft The new living 

status of this student 

     */ 

    public void setLivesInDelft(boolean 

livesInDelft) { 

        this.livesInDelft = livesInDelft; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Student)) 

return false; 

        if (!super.equals(o)) return 

false; //checks if they are equal in 

Person fields. 

        Student student = (Student) o; 

        return livesInDelft == 

student.livesInDelft; 

    } 

 

    @Override 

    public String toString() { 

        String delft = "does not"; 

        String pass = "not pass"; 

        if (getLivesInDelft()) {delft = 

"does";} 

        if (willPassExam()) {pass = 

"pass";} 

        return super.toString() + ", " + 

delft + " live in Delft and has studied " 

+ count + " times. " 

                + "Therefore he will " + 

pass; 

    } 

 

    /** 

     * Studies for the upcoming exam. 

     */ 

    @Override 

    public void study() { 

        this.count++; 

    } 

 

    /** 

     * Gets whether the next exam will be 

passed. 

     * 

     * @return True iff the next exam 

will be passed 

     */ 

    @Override 

    public boolean willPassExam() { 

        return this.count >= 5; 

    } 

} 
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WEEK 7 - QUALITY, STRINGS, GENERICS & THREADS 

QUALITY 

 

 

 

 

 



CSE1100 Object-oriented Programming (Java) 

86 

 

 

it depends... 
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STRINGS 
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CLASS SCANNER 

java.lang.Object 

java.util.Scanner 

All Implemented Interfaces: 

Closeable, AutoCloseable, Iterator<String> 

 
public final class Scanner 

extends Object 

implements Iterator<String>, Closeable 

A simple text scanner which can parse primitive types and strings using regular expressions. 

A Scanner breaks its input into tokens using a delimiter pattern, which by default matches whitespace. The 
resulting tokens may then be converted into values of different types using the various next methods. 

For example, this code allows a user to read a number from System.in: 

     Scanner sc = new Scanner(System.in); 

     int i = sc.nextInt(); 

As another example, this code allows long types to be assigned from entries in a file myNumbers: 

      Scanner sc = new Scanner(new File("myNumbers")); 

      while (sc.hasNextLong()) { 

          long aLong = sc.nextLong(); 

      } 

The scanner can also use delimiters other than whitespace. This example reads several items in from a string: 

     String input = "1 fish 2 fish red fish blue fish"; 

     Scanner s = new Scanner(input).useDelimiter("\\s*fish\\s*"); 

     System.out.println(s.nextInt()); 

     System.out.println(s.nextInt()); 

     System.out.println(s.next()); 

     System.out.println(s.next()); 

     s.close(); 

prints the following output: 

     1 

     2 

     red 

     blue 

 

 

 

https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/Object.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/io/Closeable.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/AutoCloseable.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Iterator.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/String.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/Object.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Iterator.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/String.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/io/Closeable.html
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The same output can be generated with this code, which uses a regular expression to parse all four tokens at once: 

     String input = "1 fish 2 fish red fish blue fish"; 

     Scanner s = new Scanner(input); 

     s.findInLine("(\\d+) fish (\\d+) fish (\\w+) fish (\\w+)"); 

     MatchResult result = s.match(); 

     for (int i=1; i<=result.groupCount(); i++) 

         System.out.println(result.group(i)); 

     s.close(); 

The default whitespace delimiter used by a scanner is as recognized by Character.isWhitespace(). 
The reset() method will reset the value of the scanner's delimiter to the default whitespace delimiter regardless of 
whether it was previously changed. 

A scanning operation may block waiting for input. 

The next() and hasNext() methods and their companion methods (such as nextInt() and hasNextInt()) 
first skip any input that matches the delimiter pattern, and then attempt to return the next token. 
Both hasNext() and next() methods may block waiting for further input. Whether a hasNext() method blocks 
has no connection to whether or not its associated next() method will block. The tokens() method may also 
block waiting for input. 

The findInLine(), findWithinHorizon(), skip(), and findAll() methods operate independently of the 
delimiter pattern. These methods will attempt to match the specified pattern with no regard to delimiters in the 
input and thus can be used in special circumstances where delimiters are not relevant. These methods may block 
waiting for more input. 

When a scanner throws an InputMismatchException, the scanner will not pass the token that caused the 
exception, so that it may be retrieved or skipped via some other method. 

Depending upon the type of delimiting pattern, empty tokens may be returned. For example, the 
pattern "\\s+" will return no empty tokens since it matches multiple instances of the delimiter. The delimiting 
pattern "\\s" could return empty tokens since it only passes one space at a time. 

A scanner can read text from any object which implements the Readable interface. If an invocation of the 
underlying readable's read() method throws an IOException then the scanner assumes that the end of the input 
has been reached. The most recent IOException thrown by the underlying readable can be retrieved via 
the ioException() method. 

When a Scanner is closed, it will close its input source if the source implements the Closeable interface. 

A Scanner is not safe for multithreaded use without external synchronization. 

Unless otherwise mentioned, passing a null parameter into any method of a Scanner will cause 
a NullPointerException to be thrown. 

A scanner will default to interpreting numbers as decimal unless a different radix has been set by using 
the useRadix(int) method. The reset() method will reset the value of the scanner's radix to 10 regardless of 
whether it was previously changed. 

 

 

https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/Character.html#isWhitespace(int)
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#reset()
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#next()
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#hasNext()
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#nextInt()
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#hasNextInt()
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#tokens()
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#findInLine(java.lang.String)
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#findWithinHorizon(java.lang.String,int)
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#skip(java.util.regex.Pattern)
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#findAll(java.util.regex.Pattern)
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/InputMismatchException.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/Readable.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/Readable.html#read(java.nio.CharBuffer)
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/io/IOException.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#ioException()
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/io/Closeable.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#useRadix(int)
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/util/Scanner.html#reset()
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GENERICS 

The array list is a generic, because you specify the type if the object you want to store. 

To do, re-organize slides. Then make Threads on IntelliJ, copy and paste the 2 types of implementations here and 

update the table of contents accordingly, then do the tutorial, update again. 

Are you gonna do everything again for the other type? (Nope) 

 

Old way to do it: 

ArrayList stringlist2 = new ArrayList(); //ArrayList without type specified, elements are stored as Object 

 

stringlist2.add(new String("Student 1")); //Allowed since Student is a child class of Object 

stringlist2.add(new String("Student 2")); 

String content2 = (String) stringlist2.get(0); //Cast back to String when retrieving element from list. Will raise an 

exception at runtime 
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THREADS 
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PARALLELISM 

 

Integration diagrams 

 

With 1 processor you cant really do things on parallel, but 

because the cpu alternates so fast between processes it still feels 

to the user that it is executing things in parallel. 

The last option allows the processor to duplicate and share some 

parts i.e. registers so that both threads can borrow things from 

the same processor while they are being executed o parallel.
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CLASS THREAD 

public class Thread 

extends Object 

implements Runnable 

A thread is a thread of execution in a program. The Java Virtual Machine allows an application to have multiple 
threads of execution running concurrently. 

Every thread has a priority. Threads with higher priority are executed in preference to threads with lower priority. 
Each thread may or may not also be marked as a daemon. When code running in some thread creates a 
new Thread object, the new thread has its priority initially set equal to the priority of the creating thread, and is a 
daemon thread if and only if the creating thread is a daemon. 

When a Java Virtual Machine starts up, there is usually a single non-daemon thread (which typically calls the 
method named main of some designated class). The Java Virtual Machine continues to execute threads until either 
of the following occurs: 

• The exit method of class Runtime has been called and the security manager has permitted the exit 
operation to take place. 

• All threads that are not daemon threads have died, either by returning from the call to the run method or by 
throwing an exception that propagates beyond the run method. 

There are two ways to create a new thread of execution. One is to declare a class to be a subclass of Thread. This 
subclass should override the run method of class Thread. An instance of the subclass can then be allocated and 
started. For example, a thread that computes primes larger than a stated value could be written as follows: 
     class PrimeThread extends Thread { 

         long minPrime; 

         PrimeThread(long minPrime) { 

             this.minPrime = minPrime; 

         } 

 

         public void run() { 

             // compute primes larger than minPrime 

              . . . 

         } 

     } 

The following code would then create a thread and start it running: 

     PrimeThread p = new PrimeThread(143); 

     p.start(); 

The other way to create a thread is to declare a class that implements the Runnable interface. That class then 
implements the run method. An instance of the class can then be allocated, passed as an argument when 
creating Thread, and started. The same example in this other style looks like the following: 

     class PrimeRun implements Runnable { 

         long minPrime; 

         PrimeRun(long minPrime) { 

             this.minPrime = minPrime; 

         } 

 

         public void run() { 

             // compute primes larger than minPrime 

              . . . 

         } 

     } 

https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/Object.html
https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/Runnable.html
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The following code would then create a thread and start it running: 

     PrimeRun p = new PrimeRun(143); 

     new Thread(p).start(); 

  

Every thread has a name for identification purposes. More than one thread may have the same name. If a name is 
not specified when a thread is created, a new name is generated for it. 

Unless otherwise noted, passing a null argument to a constructor or method in this class will cause 
a NullPointerException to be thrown. 

THE CLASS THREAD 

 

 

 

A SIMPLE EXAMPLE 

 

https://docs.oracle.com/en/java/javase/15/docs/api/java.base/java/lang/NullPointerException.html
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scheduler is part of the operating system, java virtual machine cant do nothing about it. 

 

THE INTERFACE RUNNABLE 

 

 



CSE1100 Object-oriented Programming (Java) 

96 

The Runnable interface should be implemented by any class whose 

instances are intended to be executed by a thread. The class must define 

a method of no arguments called run. 

This interface is designed to provide a common protocol for objects that 
wish to execute code while they are active. For example, Runnable is 
implemented by class Thread. Being active simply means that a thread 
has been started and has not yet been stopped. 

In addition, Runnable provides the means for a class to be active while 
not subclassing Thread. A class that implements Runnable can run 
without subclassing Thread by instantiating a Thread instance and 

passing itself in as the target. In most cases, the Runnable interface should be used if you are only planning to 
override the run() method and no other Thread methods. This is important because classes should not be 
subclassed unless the programmer intends on modifying or enhancing the fundamental behavior of the class. 

SYNCHRONIZATION PROBLEMS 
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Chain reaction of waits! Which can lead to a full circle, where the program will never continue. 
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ASSIGNMENT 4 – READER AND SET 

import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.Objects; 

import java.util.Scanner; 

 

/** 

 * The type Address. 

 */ 

public class Address { 

    private String city; 

    private String zipCode; 

    private String street; 

    private int number; 

 

    /** 

     * Instantiates a new Address. 

     * 

     * @param city    the city 

     * @param zipCode the zip code 

     * @param street  the street 

     * @param number  the number 

     */ 

    public Address(String city, String zipCode, String street, int number) { 

        this.city = city; 

        this.zipCode = zipCode; 

        this.street = street; 

        this.number = number; 

    } 

 

    /** 

     * Read address. 

     * 

     * @param sc the sc 

     * @return the address 

     */ 

    public static Address read(Scanner sc){ 

        if (sc == null) {throw new IllegalArgumentException("Wrong address format");} 

        String street = ""; //declare and initlisie inside the if statement 

        String zipCode = ""; 

        String city = ""; 

        if (sc.hasNext()) { 

            street = sc.next(); 

            int number = sc.nextInt(); 

            zipCode = sc.next(); 

            city = sc.next(); 

            //System.out.println(street + " " + number + "\n" + zipCode + " " + city); 

            Address address = new Address(city,zipCode,street,number); 

            return address; 

        } 

        throw new IllegalArgumentException("Wrong address format"); 

    } 

 

 

    /** 

     * Gets city. 

     * 

     * @return the city 

     */ 

    public String getCity() { 

        return city; 

    } 
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    /** 

     * Gets zip code. 

     * 

     * @return the zip code 

     */ 

    public String getZipCode() { 

        return zipCode; 

    } 

 

    /** 

     * Gets street. 

     * 

     * @return the street 

     */ 

    public String getStreet() { 

        return street; 

    } 

 

    /** 

     * Gets number. 

     * 

     * @return the number 

     */ 

    public int getNumber() { 

        return number; 

    } 

 

 

    /** 

     * Prints a human friendly address string 

     * 

     * @return the friendly String 

     */ 

    @Override 

    public String toString() { 

        return street + " " + number + ", " + 

                zipCode + " " + city; 

    } 

 

 

    /** 

     * Equals method that compares all address elements 

     * 

     * @returns boolean of equal 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Address)) return false; 

        Address that = (Address) o; 

        return this.getNumber() == that.getNumber() && 

                this.getZipCode().equals(that.getZipCode()); 

    } 

} 
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import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.Scanner; 

import static org.junit.jupiter.api.Assertions.*; 

 

class AddressTest { 

    private Address a1; 

    private Address a2; 

    private Scanner sc; 

    private Scanner wrongSc; 

 

    @org.junit.jupiter.api.BeforeEach 

    void setUp() { 

        try { 

            sc = new Scanner(new File("src/address.txt")); 

            wrongSc = new Scanner(new File("src/Waddress.txt")); 

        } catch (FileNotFoundException e) {} 

    } 

    @org.junit.jupiter.api.Test 

    void Address() { 

        a1 = Address.read(sc); 

        assertNotNull(a1,"Address()"); 

    } 

    @org.junit.jupiter.api.Test 

    void read() { 

        assertThrows(IllegalArgumentException.class, 

                ()->{ 

            a1 = Address.read(wrongSc); 

                }); 

    } 

    @org.junit.jupiter.api.Test 

    void getCity() { 

        a1 = Address.read(sc); 

        assertEquals("Rotterdam",a1.getCity(),"getCity()"); 

    } 

    @org.junit.jupiter.api.Test 

    void getZipCode() { 

        a1 = Address.read(sc); 

        assertEquals("3051JC",a1.getZipCode(),"getZipCode()"); 

    } 

    @org.junit.jupiter.api.Test 

    void getStreet() { 

        a1 = Address.read(sc); 

        assertEquals("Emmalaan",a1.getStreet(),"getStreet()"); 

    } 

    @org.junit.jupiter.api.Test 

    void getNumber() { 

        a1 = Address.read(sc); 

        assertEquals(23,a1.getNumber(),"getNumber()"); 

    } 

    @org.junit.jupiter.api.Test 

    void toStringTest() { 

        a1 = Address.read(sc); 

        assertEquals("Emmalaan 23, 3051JC Rotterdam",a1.toString(),"toString()"); 

    } 

    //notEqual, //equal same object //equal different object //Null 

    @org.junit.jupiter.api.Test 

    void equalsTest() { 

        a1 = Address.read(sc); 

        a2 = a1; 

        assertEquals(a1,a2); 

    } 

} 
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import java.util.Objects; 

import java.util.Scanner; 

 

/** 

 * The type House. 

 */ 

public class House { 

    private Address address; 

    private int nRooms; 

    private int salePrice; 

 

    /** 

     * Instantiates a new House. 

     * 

     * @param address   the address 

     * @param nRooms    the n rooms 

     * @param salePrice the sale price 

     */ 

    public House(Address address, int nRooms, int salePrice) { 

        this.address = address; 

        this.nRooms = nRooms; 

        this.salePrice = salePrice; 

    } 

 

    /** 

     * Gets address. 

     * 

     * @return the address 

     */ 

    public Address getAddress() { 

        return address; 

    } 

 

    /** 

     * Gets rooms. 

     * 

     * @return the rooms 

     */ 

    public int getnRooms() { 

        return nRooms; 

    } 

 

    /** 

     * Gets sale price. 

     * 

     * @return the sale price 

     */ 

    public int getSalePrice() { 

        return salePrice; 

    } 

 

    /** 

     * Costs at most boolean. 

     * 

     * @param price the price 

     * @return the boolean 

     */ 

    public boolean costsAtMost(int price){ 

        return (price-this.salePrice >= 0); 

    } 
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    /** 

     * Read house. 

     * 

     * @param sc the sc 

     * @return the house 

     */ 

    public static House read(Scanner sc){ 

        if (sc == null) {throw new IllegalArgumentException("Wrong house format");} 

        Address address = Address.read(sc); 

 

        int nRooms = 0; 

        int salePrice = 0; 

        if (sc.hasNext()) { 

            //sc.useDelimiter(","); https://stackoverflow.com/questions/28766377/how-do-

i-use-a-delimiter-with-scanner-usedelimiter-in-java 

            nRooms = sc.nextInt(); 

            sc.next(); // skip (OK practice!) 

            sc.next(); // skip 

            salePrice = sc.nextInt(); 

            House house = new House(address,nRooms,salePrice); 

            return house; 

        } 

        throw new IllegalArgumentException("Wrong house format"); 

    } 

 

 

    /** 

     * Prints a human friendly address, room and price string 

     * 

     * @return the friendly String 

     */ 

    @Override 

    public String toString() { 

        return address + 

                ": " + nRooms + 

                " rooms, " + salePrice + " euros"; 

    } 

 

 

    /** 

     * Equals method that compares only the address elements and if it is a house object. 

     * 

     * @returns boolean of equal 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof House)) return false; 

        House house = (House) o; 

        return getAddress().equals(house.getAddress()); 

    } 

} 
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import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.*; 

/** 

 * The type House catalog. 

 */ 

public class HouseCatalog { 

    private Set<House> houses; 

 

    /** 

     * Instantiates a new House catalog. 

     */ 

    public HouseCatalog(){ 

        houses = new HashSet<>(); 

    } 

 

    /** 

     * Add house. 

     * 

     * @param house the house 

     */ 

    public void addHouse(House house){ 

        houses.add(house); 

    } 

 

    public int getSize(){ 

        return houses.size(); 

    } 

 

    /** 

     * Houses cost at most list. 

     * @param price the price 

     * @return the list 

     */ 

    public List<House> housesCostAtMost(int price){ 

        List<House> catalog = new ArrayList<House>(); 

        for(House arbitraryName : houses) { 

            // for each House in houses (which is the class attribute: private Set<House> houses) 

            if (arbitraryName.getSalePrice() <= price) //condition 

                catalog.add(arbitraryName); 

            // add the house (which we gave an arbitraryName to the house(s) in the Set. 

        } 

        return catalog; 

    } 

 

    /** 

     * Read house catalog. 

     * @param fileName the file name 

     * @return the house catalog 

     */ 

    public static HouseCatalog read(String fileName){ 

        try { 

            Scanner sc = new Scanner(new File(fileName)); 

            if (!sc.hasNext()) throw new IllegalArgumentException("Invalid file"); 

            HouseCatalog catalog = new HouseCatalog(); 

            int n = sc.nextInt(); 

            for (int i = 0; i<n; i++) { 

                House house = House.read(sc); 

                catalog.addHouse(house); 

            } 

            sc.close(); 

            return catalog; 

        } 

        catch(FileNotFoundException e){ 

            throw new IllegalArgumentException("Invalid file"); 

        } 

    } 

 

    // should add javadoc 

    @Override 

    public String toString() { 

        String result = ""; 

        for (House house : houses){ 

            result += house.toString() + "\n"; 

        } 

        return result; 

    } 

 

} 
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import org.junit.jupiter.api.BeforeEach; 

import org.junit.jupiter.api.Test; 

 

import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.Scanner; 

 

import static org.junit.jupiter.api.Assertions.*; 

 

class HouseCatalogTest { 

 

    private Address a1; 

    private Address a2; 

    private House h1; 

    private House h2; 

    private HouseCatalog c; 

    private Scanner sc; 

 

    @BeforeEach 

    void setUp() { 

        try { 

            sc = new Scanner(new File("src/address.txt")); 

        } catch (FileNotFoundException e) {} 

        c = HouseCatalog.read("src/houses.txt"); 

        h1 = House.read(sc); 

    } 

 

    @Test 

    void HouseCatalog(){ 

        assertNotNull(c); 

    } 

 

    @Test 

    void addHouse() { 

        assertEquals(3,c.getSize(),"addHouse()"); 

    } 

 

    @Test 

    void housesCostAtMost() { 

        assertEquals(2,c.housesCostAtMost(100000).size(),"housesCostAtMost()"); 

    } 

} 

import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.List; 

import java.util.Scanner; 

public class HousingApplication { 

 

    public static void main(String[] args) { 

        HouseCatalog c1 = HouseCatalog.read("src/houses.txt"); 

        Scanner input = new Scanner(System.in); 

        int n; 

        do { 

            System.out.println("Enter the maxium price. Zero to exit"); 

            n = input.nextInt(); 

            // get list of all houses at maximum price 

            List<House> houseList = c1.housesCostAtMost(n); 

            for(House house : houseList){ 

                System.out.println(house); 

            } 

        } while(n != 0); 

    } 

} 
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WEEK 8 - FUNCTIONAL JAVA 

Imperative programming: explicitly construct a for loop and specify what 

happens there. 

Declarative: give a mathematical definition and let the computer figure it 

out. 

 

Filters element and returns greater than 5 

 
 

 

 

 

 
Lambda functions in Java are based on this theory. 

 

Pros of functional programming:  

• math functions take fewer lines of code and it is more simple doing it in declarative notation (concise and readable) 

• Makes it easier to run things in parallel 

• Flexible and powerful code 

• Easier to test 

Cons: 

• Math can become abstract 

• It can be hard to translate a real world problem to a math notation 
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FUNCTIONS 

import java.util.function.Function; 

public class Main { 

 

    public static void main(String[] args) { 

   Function<Integer, Integer> increment = x-> x + 2; 

        System.out.println(increment.apply(3)); // prints 5 

    } 

} 

 

import java.util.function.BiFunction; 

... 

   BiFunction<Integer, Integer, Integer> add = (x, y) -> x + y; 

   //param 1 type, param 2 type, return type 

   System.out.println(add.apply(3,2)); // prints 5 

... 

 

PREDICATE AND SUPPLIER 

import java.util.function.Predicate; 

import java.util.function.Supplier; 

... 

 

   Predicate<Integer> greaterThanFive = x -> x > 5; 

   // = Function<Integer,Boolean> greaterThanFive = x -> x > 5; 

    // Predicate is a function that returns a boolean by definition 

   System.out.println(greaterThanFive.test(4)); // false 

 

    Supplier<Integer> fourSupplier = () -> 4; 

    // Doesn't take a parameter, you specify the return type. 

STREAMS AND FILTERS 

 

import java.util.Arrays; 

import java.util.List; 

import java.util.stream.Collectors; 

 

public class Main { 

 

    public static void main(String[] args) { 

        // create Integer List 

        List<Integer> input = Arrays.asList(3,4,5,6,8); 

 

        // A stream is the functional equivalent of a loop that gets get.element(i) 

        // List<Type> has a built in method .stream(), that returns each of the elements 

as a stream. 

        // .collect(Collectors.toList()) returns the "modified by methods" stream back to 

a list 

        // then we combine stream method and returnToList: 

        // "just an amount of data coming in, which we read 1 by 1", "apply a method to 

each of those data", "return the resulting effect as a list". 

        // List = stream.method.collect 

        List<Integer> output = input.stream().filter(x -> x > 

5).collect(Collectors.toList()); 

        System.out.println(output.toString()); 

    } 

} 
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Stream is evaluated “lazy” therefore Java will not fill 

up the memory of the stream until we try to collect 

the entire stream at the end. 

 

So in the infinite iteration it will only generate up 

until the value that you ask Java to compute. 

 

 

 

 

 

 

 

map: all elements are adjusted and hence present in the 

collected stream afterwards. 

 
distinct: stream contains only unique values (non-duplicates). 
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allMatch: returns a boolean, true if all elements meet 

the criteria 

anyMatch: returns true if at least 1 meets 

 

 

 

 

 

 

 

 

Streams are unmodifiable, when we are doing the operation, stream().filter().toArray() we are actually “consuming” an existing 

stream and creating a new one, but the original remains intact. 

  

 

  

 

We can wrap a container around our car: Optional<Car> 

 

We always have an object, which may or may not have a 

car in it. The behaviour would change 
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VAR 

  

 

  

In practie it may be better to not user var and just type everything out so its explicit what the type of the var is 
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TUTORIAL 7 
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public class Product { 

 

    private String name; 

    private String category; 

    private double price; 

 

    /** 

     * Creates a product. 

     * 

     * @param name The name of the product 

     * @param category The category of the product 

     * @param price The price of the product 

     */ 

    public Product(String name, String category, double price) { 

        this.name = name; 

        this.category = category; 

        this.price = price; 

    } 

 

    /** 

     * Gets the name of the product. 

     * 

     * @return This product's name 

     */ 

    public String getName() { 

        return name; 

    } 

 

    /** 

     * Gets the category of the product. 

     * 

     * @return This product's category 

     */ 

    public String getCategory() { 

        return category; 

    } 

 

    /** 

     * Gets the price of the product. 

     * 

     * @return This product's price 

     */ 

    public double getPrice() { 

        return price; 

    } 

 

    @Override 

    public String toString() { 

        return "Product{" + 

                "name='" + name + '\'' + 

                ", category='" + category + '\'' + 

                ", price=" + price + 

                '}'; 

    } 

} 
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import java.util.ArrayList; 

import java.util.List; 

import java.util.Scanner; 

public class Store { 

 

    /** 

     * Reads a store from the given input. 

     * 

     * @param input The scanner to read from 

     * @return The store read from the input 

     */ 

    public static Store read(Scanner input) { 

        Store store = new Store(); 

        input.useDelimiter(",|\\n"); 

        while(input.hasNextLine()){ 

            String name = input.next(); 

            String category = input.next(); 

            Double price = input.nextDouble(); 

            Product product = new Product(name,category,price); 

           store.addProduct(product); 

        } 

        input.close(); 

        return store; 

    } 

 

    private List<Product> products; 

 

    /** 

     * Creates a store. 

     */ 

    public Store() { 

        this.products = new ArrayList<>(); 

    } 

 

    /** 

     * Adds a product to the store. 

     * 

     * @param product The product to add 

     */ 

    public void addProduct(Product product) { 

        products.add(product); 

    } 

 

    /** 

     * Gets the products in the store. 

     * 

     * @return The list of products in this store 

     */ 

    public List<Product> getProducts() { 

        return products; 

    } 

 

    /** 

     * Converts this store to a string representation of the form Store[products] 

     * 

     * @return The string representation of this store 

     */ 

    @Override 

    public String toString() { 

        return "Store(products: " + products + ")"; 

    } 

 

} 
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import java.io.*; 

import java.util.List; 

import java.util.Optional; 

 

public class WeatherReport { 

 

    private List<DailyWeather> dailyReports; 

 

    /** 

     * Creates a weather report. 

     * 

     * @param dailyReports The list of daily reports in the weather report 

     */ 

    public WeatherReport(List<DailyWeather> dailyReports) { 

        this.dailyReports = dailyReports; 

    } 

 

    /** 

     * Writes this weather report to the given writer. 

     * 

     * @param writer The writer to write to 

     */ 

    public void write(Writer writer) { 

        for(int i = 0; i< dailyReports.size(); i++){ 

            System.out.println(dailyReports.get(i).getClass().toString()); 

            try { 

                writer.append(dailyReports.get(i).getDate().toString()); 

                writer.append(dailyReports.get(i).getTemperature() + "C"); 

                writer.append("," + dailyReports.get(i).getWindSpeed() + "BFT"); 

                switch(dailyReports.get(i).getClass().toString()){ 

                    case("class SunnyDay"): 

                        writer.append("," + ((SunnyDay) 

(dailyReports.get(i))).getSunHours() + "h\n"); 

                        break; 

                    case("class RainyDay"): 

                        writer.append("," + ((RainyDay) 

(dailyReports.get(i))).getMillimetersRained() + "mm\n"); 

                        break; 

                    default: 

                        writer.write("\n");(",");//append can take null values whereas 

write (legacy) cant. 

                } 

                writer.close(); 

            } 

            catch (IOException e) { 

                e.printStackTrace(); 

            } 

       } 

    } 

    /** 

     * Gets the list of daily reports. 

     * 

     * @return The list of daily reports in this weather report 

     */ 

    public List<DailyWeather> getDailyReports() { 

        return dailyReports; 

    } 

 

} 
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import org.junit.jupiter.api.Test; 

import java.io.StringWriter; 

import java.util.List; 

import static org.junit.jupiter.api.Assertions.assertEquals; 

 

public class WeatherTest { 

 

    @Test 

    public void testSunnyDay() { 

        StringWriter writer = new StringWriter(); 

        SunnyDay sunny = new SunnyDay(new Date(1, 9, 2020), 20.1, 2, 10); 

        WeatherReport report = new WeatherReport(List.of(sunny)); 

 

        report.write(writer); 

 

        assertEquals("1/9/2020,SUN,20.1C,2BFT,10h\n", writer.toString()); 

    } 

 

} 

import java.io.*; 

import java.util.ArrayList; 

import java.util.List; 

 

public class Main { 

    public static void main(String[] args){ 

 

        List<DailyWeather> days = new ArrayList<DailyWeather>(); 

 

            Date yesterday = new Date(9,10,2020); 

            Date today = new Date(10,10,2020); 

            Date tomorrow = new Date(11,10,2020); 

 

            DailyWeather day0 = new DailyWeather(yesterday, 15.0, 19); 

            DailyWeather day1 = new SunnyDay(today, 25.0, 1,10); 

            DailyWeather day2 = new RainyDay(tomorrow, 10.0, 30,500); 

 

        days.add(day0); 

        days.add(day1); 

        days.add(day2); 

 

        WeatherReport report = new WeatherReport(days); 

 

        try { 

 

            //Writer is abstract, so you create a child abstract 

            Writer writer = new StringWriter(); 

            report.write(writer); 

 

            //Both PrintWriter and StringWriter are child of Writer 

            Writer printer = new PrintWriter("2_Basic_Writer/out/file.txt"); 

            ((PrintWriter) printer).print(writer); 

            printer.close(); 

 

            System.out.println("file created"); 

            System.out.println(writer); 

        } 

        catch(FileNotFoundException e) { 

            System.out.println("file path not found"); 

        } catch (IOException e) { //StringWriter also needs to be caught 

            e.printStackTrace(); 

        } 

    } 

} 
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import java.lang.reflect.Array; 

import java.util.*; 

public class CoffeeMenu { 

 

    private List<CoffeeItem> coffees; 

    private List<Addition> additions; 

 

    /** 

     * Reads a coffee menu from the given input. 

     * 

     * @param input The scanner to read from 

     * @return The coffee menu read from the input 

     */ 

    public static CoffeeMenu read(Scanner input) { 

 

        List<CoffeeItem> coffees = new ArrayList(); 

        List<Addition> additions = new ArrayList(); 

 

        List<String> coffeeMain = new ArrayList<String>(); 

        List<String> allergies = new ArrayList<String>(); 

        List<CoffeeVariation> variations = new ArrayList<CoffeeVariation>(); 

 

        while (input.hasNextLine()) { 

 

            String[] array = input.nextLine().split(","); 

            System.out.println(array[0]); 

 

            if (array[0].equals("COFFEE") || array[0].equals("ADDITIONS")) { 

                if (coffeeMain.size() != 0) {           // After all variations have been checked 

                    CoffeeItem coffee = new CoffeeItem( // Construct the CoffeeItem 

                            coffeeMain.get(0),         //name (fetched from new List, not the .txt) 

                            Double.valueOf(coffeeMain.get(1)),//price (fetched from new List) 

                            allergies, 

                            variations); 

                    coffees.add(coffee); 

 

                    coffeeMain = new ArrayList<String>();        //cleaning up the ArrayLists 

                    allergies = new ArrayList<String>(); 

                    variations = new ArrayList<CoffeeVariation>(); 

 

                    if (array[0].equals("ADDITIONS")) { 

                        break; 

                    }      //last coffee 

 

                }      //necessary to include the last coffee. 

                coffeeMain.add(array[1]); //name 

                coffeeMain.add(array[2]); //price 

                for (int i = 3; i < array.length; i++) {       //remaining elements are allergies 

                    allergies.add(array[i]); 

                } 

 

            } 

            if (array[0].equals("VARIATION")) { 

                CoffeeVariation variation = new CoffeeVariation(array[1], 

Double.valueOf(array[2])); 

                variations.add(variation); 

            } 

        } 

 

        while (input.hasNextLine()) { 

            String[] array = input.nextLine().split(","); 

            System.out.println(array[0]); 

 

            if (array[0].equals("ADDITION")){ 

                String name = array[1];                          //name 

                Double price = Double.valueOf(array[2]);         //price 

                for (int i = 3; i < array.length; i++) {         //remaining elements are allergies 

                    allergies.add(array[i]); 

                } 

                Addition addition = new Addition(name, price, allergies); 
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                additions.add(addition); 

                allergies = new ArrayList<String>(); 

            } 

        } 

        CoffeeMenu menu = new CoffeeMenu(coffees,additions); 

        return menu; 

    } 

 

    /** 

     * Creates a coffee menu. 

     * 

     * @param coffees The list of coffees on the menu 

     * @param additions The list of additions on the menu 

     */ 

    public CoffeeMenu(List<CoffeeItem> coffees, List<Addition> additions) { 

        this.coffees = coffees; 

        this.additions = additions; 

    } 

 

    /** 

     * Gets the coffees on the menu. 

     * 

     * @return The list of coffees on this menu 

     */ 

    public List<CoffeeItem> getCoffees() { 

        return coffees; 

    } 

 

    /** 

     * Gets the additions on the menu. 

     * 

     * @return The list of coffees on this menu 

     */ 

    public List<Addition> getAdditions() { 

        return additions; 

    } 

 

    /** 

     * Checks whether an object is equal to the coffee menu. 

     * 

     * @param other The other object 

     * @return True iff the other is an identical coffee menu 

     */ 

    @Override 

    public boolean equals(Object other) { 

        if (other instanceof CoffeeMenu) { 

            CoffeeMenu that = (CoffeeMenu) other; 

            return this.coffees.equals(that.coffees) && this.additions.equals(that.additions); 

        } 

        return false; 

    } 

 

    @Override 

    public String toString() { 

        return "CoffeeMenu{" + 

                "coffees=" + coffees + 

                ", additions=" + additions + 

                '}'; 

    } 

} 
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WEEK 8 – THE BIGGER PICTURE 

• Increase in size = decrease in clarity 

 

 

All the code has been divided among several packages. 

Each folder represent a packages of functionality that is tight together. 
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We use already available frameworks. 

Example Task in real world: Build a wooden door: 

 

 

(Full control, Lot of labor) Manual coding: You start with bare hands, so you create “class” saw. 

Then you can chop planks, and then craft the door. Can re-use the saw for other things. 

(Partial control, Less labor) Library: You can access an already existing “class” saw. 

You chose how often to use the saw. Then you chop, and craft the door. Can re-use the saw for other things 

(Very limited control, No labor) Framework: Just hand the tree to to a factory and they return the crafted door. 

 Can’t do other thing other than doors. 

 

Often the sweet spot is in the middle, libraries. 

 

Thumbrule: keep manually coding as short as possible, often just for new things that need to be created and cant found 

elsewhere. 

 

Using frameworks and libraries in a 

project will cause dependencies. 

You are subject to version changes. 

Project Managers helps us define 

specific versions of frameworks adn 

automatically download all the correct 

versions of dependencies in the 

project. Great when working with 

other people. 

They can automate project building, 

and check code style (static analysis 

checking). 
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Use this when you add new features in your 

program. It’s like an online software 

update platform. 

 

I.e. you put a program (resources?) online, 

then other people contribute by adding 

their own branches and after review the 

changes can be merged into a new working 

version. 

 

Automated testing of new code. 

 

 

 

WEEK 9 – CLIENT/SERVER 

 

How twitter app works? It communicates to the 

server via the web API. This web API asks 

information from the server through a URL and it 

typically gets back JSON or XML 

 

 

High level way of communicating between a client 

and a server. 

These web APIs rely on sockets technology 
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How a network works: ISO Reference model for Networks 

 

 

We are running out of IP addresses 
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Client server model: 

Server listens on a specific port that communicates 

with one or more client programs. 
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Server process delivers information 

Client process provides/requests information 

to the server. 

Sockets are used on both sides 

 

 

 

 

 

 

 

Responsible for setting up the 

communication between the client 

and the server. 

It creates a server socket on a 

specific port 

It doesnt need its own IP address 

because it retrieves that from the 

computer. 

Accept method it listens to a 

client process comming in with a 

request. And as soon as it gets it 

it will return a socket object. 

Accept is a blocking method, it 

wont do nothing until there’s an external request. 

Close method: stop listenning to whater is incomming on the specific port 

 

 

Needs to know host name or ip address 

and port number. 

 

It has inputs to connect the input and 

output stream and a method to close to 

free up the port 
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Let’s look at a client program where we have some attributes (Sockets, PrintWriter 

BufferedReader) 

In the main we create a new Client Program that will comunicate with Local holst (so 

everything happens locally on your own computer) and we use port 80 because we know that 

we are not running a web server right now so this port is free on this compuer. 

And we what we send is a simple hello world. 

 

In the client program, within a try block, we create a new socket with the hostname and 

port, we connect a print writter to the output stream, so that I can write to this output 

stream and the input stream of the socket I actually read from a Buffered reader, an 

obvious question is why an IO exception has to be thrown? i.e. if the hostnmae doesnt 

exist or if the port has already been taken, that’s why. 
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We need a send and receive method 

where we actually send the hello 

message to. 

So first we print the message that we 

just got, we flush it 

and then the return message reads from 

in.readLine() 

 

 

 

 

 

Server Program: It needs the same 

attributes as the client program. 

But the server socket as well. 

 

The server Program Constructor 

initalisas a Server Socket that 

listens to specific port 
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Now that we created the server socket, we need to connect it to the client via the accept 

method. 

The method listen() does that. listen() actively listens to incomming communication at a 

specific port. As soon as the communication comes in, the accept method will create an 

instance of a socket. 

With that socket variable we can connect the output stream and the input stream and then 

communication can start. 

At this point the server socket is ready to accept incomming requests. Once the incomming 

request is there, the regular socket is created and we can connect the input and output 

streams. 

 

Now we have  functionally complete model where the client and the server can communicate 

with each other. 
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The serve still needs to react to the input, we do it in the echo method, which simply 

puts everything that we received from the network back on the net... 

we do it with the in.readLine() (to read the information from the network) we print it on 

the console, to see what is being transfered, and we are printing it back to the network 

again. 

We put the out.flush() just to ensure that nothing stays in the buffer and the 

information is sent immideatly. 

 

However, we can use threads and one 

solution could be that for each new 

incomming client a new thread is spawned 

that handles all the requests of that 

client. I.e. if you build a web server 
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What we can do is to listen on a socket on a port (4321) and every time an incomming 

request is accepted a new socket is created and the socket is provided to a CLient Worker 

and this client worker actually implemments a runnable so that we can actually start a 

new thread from that runnable. 

That would also mean that the while loop finishes and everything starts again, we create 

a new client worker and we again wait on the Socket line until an incomming request is 

accepted by our server socket. 

The class ClientWorker could look like this, 

it implements Runnable. It contains a socket 

a text area that has someting to do with a 

graphical user interface program. 

And in the run method, which is actually 

called when you call the start method, we 

connect the streams so that communication 

can happen. 

 

Everything that we read from the network 

we actually put in the graphical user 

interface with textArea.append(line); 

Take away: 

You can use Sockets to communicate between proceses. You can also communicate between 

computers on the network. 

We will still directly encounter the Socket, but many of the communication between 2 

processes is nowadays handled through webAPIs and many libraries exist for Java. Socket 

feature: You can communicate between 2 processes written in different languages 
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import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.ArrayList; 

import java.util.Comparator; 

import java.util.List; 

import java.util.Scanner; 

import java.util.function.Predicate; 

import java.util.stream.Collectors; 

 

/** 

 * The type Housing application. 

 */ 

public class HousingApplication { 

//separate program data path with test path, so create a public class "config" 

// static public final... 

 

    /** 

     * The entry point of application. 

     * 

     * @param args the input arguments 

     */ 

    public static void main(String[] args) { 

 

        //read catalog from file only once at the start of the program 

        HouseCatalog catalog = HouseCatalog.read("src/file.txt"); 

 

        int n; 

        do { 

            System.out.println("Select an option"); 

            System.out.println("1. Add a new OwnerOccupiedHouse"); 

            System.out.println("2. Add a new RentalHouse"); 

            System.out.println("3. Show Houses"); 

            System.out.println("4. Close the application"); 

            //System.out.println("5. Show all houses"); 

 

            Scanner input = new Scanner(System.in); 

            n = input.nextInt(); 

            switch (n) { 

                case (1): 

                    addOwnerHouse(catalog); 

                    break; 

                case (2): 

                    addRentalHouse(catalog); 

                    break; 

                case (3): 

                    showHouses(catalog); 

                    break; 

                case(4): 

                    System.out.println("Saving changes..."); 

                    catalog.write(); 

                    break; 

                case(5): 

                    showAll(catalog); 

                    break; 

                default: 

                    System.out.println("Please choose a valid number"); 

                    break; 

            } 

 

        } while (n != 4); 

 

    } 
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    /** 

     * Scan house house container. 

     * 

     * @return the house container 

     */ 

 

 

    //Add scanner in the main. 

    //https://www.w3schools.com/java/java_enums.asp 

    //public static HouseContainer scanHouse(Scanner sc, Enum e){ 

    public static HouseContainer scanHouse(){ 

        Scanner input = new Scanner(System.in); 

        System.out.println("Provide the following (all mandatory) fields, without 

spaces:"); 

 

        System.out.println("Street:"); 

        String street = input.next(); 

 

        System.out.println("House number:"); 

        int houseNumber = input.nextInt(); 

 

        System.out.println("Postal Code:"); 

        String postalCode = input.next(); 

 

        System.out.println("City:"); 

        String city = input.next(); 

 

        Address address = new Address(city,postalCode,street,houseNumber); 

 

        System.out.println("Number of rooms:"); 

        int rooms = input.nextInt(); 

 

        System.out.println("Price:"); 

        int price = input.nextInt(); 

 

        System.out.println("Available (Y) Not Available (N):"); 

        boolean available = (input.next().equals("Y")) ? true : false; 

 

        System.out.println("Boiler (B) or Central Heater (H):"); 

        HeatingSystem heat; 

        heat = (input.next().equals("B")) ? new Boiler() : new CentralHeating(); 

 

        HouseContainer h = new HouseContainer(address,rooms,price,available,heat); 

        return h; 

    } 

 

    /** 

     * Add owner house. 

     */ 

 

    public static void addOwnerHouse(HouseCatalog catalog){ 

        House h = scanHouse(); 

        House ownHouse = new OwnerOccupiedHouse( 

                h.getAddress(), 

                h.getnRooms(), 

                h.getSalePrice(), 

                h.isAvailable(), 

                h.heatObject() 

                ); 

        catalog.addHouse(ownHouse); 

        System.out.println(ownHouse + " added"); 

    } 
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    /** 

     * Add rental house. 

     */ 

    public static void addRentalHouse(HouseCatalog catalog){ 

        House h = scanHouse(); 

        House rentHouse = new RentalHouse( 

                h.getAddress(), 

                h.getnRooms(), 

                h.getSalePrice(), 

                h.isAvailable(), 

                h.heatObject() 

        ); 

        catalog.addHouse(rentHouse); 

        catalog.addHouse(rentHouse); 

        System.out.println(rentHouse + " added"); 

    } 

 

    /** 

     * Show houses with filters (loop and function based). 

     * 

     * @param catalog the catalog 

     */ 

    public static void showHouses(HouseCatalog catalog){ 

        Scanner input = new Scanner(System.in); 

 

        //Enum can also be used here 

        System.out.println("Rental (R) or Sale (S):"); 

        String HouseType = (input.next().equals("R")) ? "RENT" : "S"; //Sold/Sale 

 

        System.out.println("Should the house be available (Y/N)?:"); 

        String available = (input.next().equals("Y")) ? "FOR" : "D"; //solD/renteD 

 

        List<House> houseList = catalog.getHouseList(); 

 

        //Loop filtering 

        List<House> loop = new ArrayList<House>(); 

 

        for(House house : houseList){ 

            if (house.getAvailabilityText().contains(HouseType) && 

                    house.getAvailabilityText().contains(available)){ 

                loop.add(house); 

            } 

        } 

 

        System.out.println("Max price:"); 

        int maxPrice = input.nextInt(); 

        Predicate<House> atMostPrice = x -> x.getSalePrice() <= maxPrice; 

 

        System.out.println("Max Label:"); 

        char maxLabel = input.next().charAt(0); 

        Predicate<House> atMostLabel = x -> x.getLabel() <= maxLabel; 

 

        Comparator<House> priceOrdered = Comparator.comparingInt(House::getSalePrice); 

        //Create custom comparators 

        // stream filtering 

        //https://winterbe.com/posts/2014/07/31/java8-stream-tutorial-examples/ 

        List<House> result = loop 

                .stream() 

                .filter(atMostPrice) 

                .filter(atMostLabel) 

                .sorted(priceOrdered) 

                .collect(Collectors.toList()); 
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        for (House house : result) { 

            System.out.println(house); 

        } 

    } 

 

    /** 

     * Show all Houses. 

     * 

     * @param catalog the catalog 

     */ 

    public static void showAll(HouseCatalog catalog){ 

        List<House> houses = catalog.getHouseList(); 

        for (House house : houses){ 

            System.out.println(house); 

        } 

    } 

} 
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import java.util.Objects; 

import java.util.Scanner; 

 

/** 

 * The type House. 

 */ 

public abstract class House { //1. Make House abstract 

    private boolean available; //2. add available field 

    private HeatingSystem heatingSystem; //3. add heatingSystem field 

    private Address address; 

    private int nRooms; 

    private int salePrice; 

 

    /** 

     * Availability of the house 

     * @return returns FOR SALE/RENT SOLD/RENTED 

     */ 

    public abstract String getAvailabilityText(); // 4. Define abstract method 

getAvailabilityText() 

 

    /** 

     * Instantiates a new House. 

     * 

     * @param address   the address 

     * @param nRooms    the n rooms 

     * @param salePrice the sale price 

     */ 

    public House(Address address, int nRooms, int salePrice, boolean available, 

HeatingSystem heatingSystem) { 

        this.address = address; 

        this.nRooms = nRooms; 

        this.salePrice = salePrice; 

        this.available = available;         //2b add fields to constructor 

        this.heatingSystem = heatingSystem; //3b add fields to constructor 

    } 

 

    /** 

     * Is available boolean. 

     * 

     * @return the boolean 

     */ 

    public boolean isAvailable() { 

        return available; 

    } 

 

    public HeatingSystem heatObject(){ 

        return this.heatingSystem; 

    } 

 

    /** 

     * Get heat type. 

     * 

     * @return the string 

     */ 

    public String getHeat(){ 

        return this.heatingSystem.toString(); 

    } 

 

    /** 

     * Get Energy label char. 

     * 

     * @return the char 

     */ 



CSE1100 Object-oriented Programming (Java) 

138 

    public char getLabel(){ 

        return heatingSystem.getEnergyEfficiency(nRooms); 

    } 

 

    /** 

     * Gets address. 

     * 

     * @return the address 

     */ 

    public Address getAddress() { 

        return address; 

    } 

 

    /** 

     * Gets rooms. 

     * 

     * @return the rooms 

     */ 

    public int getnRooms() { 

        return nRooms; 

    } 

 

    /** 

     * Gets sale price. 

     * 

     * @return the sale price 

     */ 

    public int getSalePrice() { 

        return salePrice; 

    } 

 

    /** 

     * Costs at most boolean. 

     * 

     * @param price the price 

     * @return the boolean 

     */ 

    public boolean costsAtMost(int price){ 

        return (price-this.salePrice >= 0); 

    } 

 

    /** 

     * Read house. 

     * 

     * @param sc the sc 

     * @return the house 

     */ 

    public static House read(Scanner sc){ 

        if (sc == null) {throw new IllegalArgumentException("Wrong house format");} 

 

        //Try to avoid unnecessary delimiter changes. 

        //i.e. use a second scanner, or just adjust your Strings later... 

        // Scanner scanner2 = new Scanner(sc.nextLine()); // so I don't depend on the 

other scanner. 

 

        String availableType = sc.useDelimiter(":").next();       //9 Modify the read 

method 

        boolean availaiblity = (availableType.contains("FOR")) ? true : false; //9 Modify 

the read method 

        sc.reset();                             //9 Modify the read method 

        sc.skip(":");                           //9 Modify the read method 

        Address address = Address.read(sc); 

        HeatingSystem heat;                     //9 Modify the read method 
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        if (sc.hasNext()) { 

            int nRooms = sc.nextInt(); 

            sc.next(); // skip 'rooms' 

            sc.next(); // skip 'saleprice' 

            int salePrice = sc.nextInt(); 

            heat = (sc.next().equals("boiler")) ? new Boiler() : new CentralHeating(); 

//9 Modify the read method 

 

            if (availableType.contains("RENT")) { 

                House house = new RentalHouse( //9 Modify the read method 

                        address, 

                        nRooms, salePrice, 

                        availaiblity, 

                        heat 

                ); 

                return house; 

            } // else: sale houses 

                House house = new OwnerOccupiedHouse( //9 Modify the read method 

                        address, 

                        nRooms, salePrice, 

                        availaiblity, 

                        heat 

                ); 

            return house; 

        } 

        throw new IllegalArgumentException("Wrong house format"); 

    } 

 

 

    /** 

     * Prints a human friendly address, room and price string 

     * 

     * @return the friendly String 

     */ 

    @Override 

    public String toString() { 

        return (getAvailabilityText()+ " ($"+ salePrice +"): " + address + 

                ": Rooms " + nRooms + 

                " (Heating Type: " + heatingSystem) + 

                ", Energy Label: " + getLabel() + ")"; 

    } 

 

 

    /** 

     * Equals method that compares only the address elements and if it is a house object. 

     * 

     * @returns boolean of equal 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof House)) return false; 

        House house = (House) o; 

        return getAddress().equals(house.getAddress()); 

    } 

} 
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import java.io.File; 

import java.io.FileNotFoundException; 

import java.io.PrintWriter; 

import java.util.*; 

 

/** 

 * The type House catalog. 

 */ 

public class HouseCatalog { 

    private Set<House> houses; 

 

    /** 

     * Instantiates a new House catalog. 

     */ 

    public HouseCatalog(){ 

        houses = new HashSet<>(); 

    } 

 

    /** 

     * Gets the houses. 

     * 

     * @return the houses 

     */ 

    public List<House> getHouseList() { 

        List<House> catalog = new ArrayList<House>(); 

        for (House house : houses){ 

            catalog.add(house); 

        } 

        return catalog; 

    } 

 

    /** 

     * Add house. 

     * 

     * @param house the house 

     */ 

    public void addHouse(House house){ 

        houses.add(house); 

    } 

 

    public int getSize(){ 

        return houses.size(); 

    } 

 

    /** 

     * Houses cost at most list. 

     * 

     * @param price the price 

     * @return the list 

     */ 

    public List<House> housesCostAtMost(int price){ 

        List<House> catalog = new ArrayList<House>(); 

        for(House arbitraryName : houses) { 

            // for each House in houses (which is the class attribute: private Set<House> 

houses) 

            if (arbitraryName.getSalePrice() <= price) //condition 

                catalog.add(arbitraryName); 

            // add the house (which we gave an arbitraryName to the house(s) in the Set. 

        } 

        return catalog; 

    } 

 

    /** 
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     * Read house catalog. 

     * 

     * @param fileName the file name 

     * @return the house catalog 

     */ 

    public static HouseCatalog read(String fileName){ 

        //create static private field path. 

        try { 

            Scanner sc = new Scanner(new File(fileName)); 

            if (!sc.hasNext()) throw new IllegalArgumentException("Invalid file"); 

            HouseCatalog catalog = new HouseCatalog(); 

            int n = sc.nextInt(); 

            for (int i = 0; i<n; i++) { 

                House house = House.read(sc); 

                catalog.addHouse(house); 

            } 

            sc.close(); 

            return catalog; 

        } 

        catch(FileNotFoundException e){ 

            throw new IllegalArgumentException("Invalid file"); 

        } 

    } 

 

    public void write(){ 

        try{ 

            PrintWriter writer = new PrintWriter("src/file.txt"); 

            String housesString = ""; 

            int n = 0; 

 

            for (House house : houses){ 

                String priceType = (house.getAvailabilityText().contains("RENT")) ? 

"rentprice " : "saleprice "; 

                housesString += house.getAvailabilityText() +":\n"+ 

                        house.getAddress().getStreet() + " " + 

                        house.getAddress().getNumber() + "\n" + 

                        house.getAddress().getZipCode() + " " + 

                        house.getAddress().getCity() + "\n" + 

                        house.getnRooms() + " rooms\n" + 

                        priceType + house.getSalePrice() + "\n" + 

                        house.getHeat() + "\n"; 

                n++; 

            } 

            String str = n + "\n" + housesString; 

            writer.print(str); 

            writer.close(); 

            System.out.println("Success"); 

        } 

        catch (FileNotFoundException e){ 

            System.out.println("Could not write file"); 

        } 

    } 

 

    @Override 

    public String toString() { 

        String result = ""; 

        for (House house : houses){ 

            result += house.toString() + "\n"; 

        } 

        return result; 

    } 

 

} 
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public class OwnerOccupiedHouse extends House{ //5. Create Owner Occupied child of House 

 

    private String header; //7b add header field 

 

    /** 

     * Instantiates a new Owner occupied house. 

     * 

     * @param address       the address 

     * @param nRooms        the n rooms 

     * @param salePrice     the sale price 

     * @param available     the available 

     * @param heatingSystem the heating system 

     */ 

    public OwnerOccupiedHouse(Address address, int nRooms, int salePrice, boolean 

available, HeatingSystem heatingSystem) { 

        super(address, nRooms, salePrice, available, heatingSystem); 

        this.header = (available) ? "FOR SALE" : "SOLD"; 

    } 

 

    /** 

     * Availability of the house 

     * @return returns SOLD/RENTED 

     */ 

    @Override 

    public String getAvailabilityText() { //7. Implement getAvailiblityText() method. 

        return header; 

    } 

} 

 

public class RentalHouse extends House{ //6. Create Rental child of House 

 

    private String header; //8b add header field 

 

    /** 

     * Instantiates a new Rental house. 

     * 

     * @param address       the address 

     * @param nRooms        the n rooms 

     * @param salePrice     the sale price 

     * @param available     the available 

     * @param heatingSystem the heating system 

     */ 

    public RentalHouse(Address address, int nRooms, int salePrice, boolean available, 

HeatingSystem heatingSystem) { 

        super(address, nRooms, salePrice, available, heatingSystem); 

        this.header = (available) ? "FOR RENT" : "RENTED"; 

    } 

 

    /** 

     * Availability of the house 

     * @return returns FOR SALE/RENT 

     */ 

    @Override 

    public String getAvailabilityText() { //8. Implement getAvailiblityText() method. 

        return header; 

    } 

} 
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public class HouseContainer extends House{ 

 

    public HouseContainer(Address address, int nRooms, int salePrice, boolean available, 

HeatingSystem heatingSystem) { 

        super(address, nRooms, salePrice, available, heatingSystem); 

    } 

 

    @Override 

    public String getAvailabilityText() { 

        return null; 

    } 

} 

public class CentralHeating implements HeatingSystem { //12. implement subclass 

 

    public CentralHeating() { 

    } 

 

    @Override 

    public char getEnergyEfficiency(int rooms) { //14. Implement method 

 

        switch(rooms){ 

            case(1): 

            case(2): 

                return 'A'; 

            case(3): 

            case(4): 

                return 'B'; 

            case(5): 

            case(6): 

                return 'C'; 

            case(7): 

            case(8): 

                return 'D'; 

            default: 

                return 'E'; 

        } 

    } 

    @Override 

    public String toString(){ 

        return "centralheating"; 

    } 

} 

public class Boiler implements HeatingSystem {//13. Implement subclass 

 

    /** 

     * Calculates the Energy Efficency Label 

     * @param rooms - number of rooms 

     * @return the char label 

     */ 

    @Override 

    public char getEnergyEfficiency(int rooms) { //15. Implement method 

 

        if (rooms>=5) 

            return 'E'; 

        return (char) ('A' + (rooms-1)); 

 

    } 

    @Override 

    public String toString(){ 

        return "boiler"; 

    } 

} 
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import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.Objects; 

import java.util.Scanner; 

 

/** 

 * The type Address. 

 */ 

public class Address { 

    private String city; 

    private String zipCode; 

    private String street; 

    private int number; 

 

    /** 

     * Instantiates a new Address. 

     * 

     * @param city    the city 

     * @param zipCode the zip code 

     * @param street  the street 

     * @param number  the number 

     */ 

    public Address(String city, String zipCode, String street, int number) { 

        this.city = city; 

        this.zipCode = zipCode; 

        this.street = street; 

        this.number = number; 

    } 

 

    /** 

     * Read address. 

     * 

     * @param sc the sc 

     * @return the address 

     */ 

    public static Address read(Scanner sc){ 

        if (sc == null) {throw new IllegalArgumentException("Wrong address format");} 

        if (sc.hasNext()) { 

            String street = sc.next(); 

            int number = sc.nextInt(); 

            String zipCode = sc.next(); 

            String city = sc.next(); 

            Address address = new Address(city,zipCode,street,number); 

            return address; 

        } 

        throw new IllegalArgumentException("Wrong address format"); 

    } 

 

 

    /** 

     * Gets city. 

     * 

     * @return the city 

     */ 

    public String getCity() { 

        return city; 

    } 

 

    /** 

     * Gets zip code. 

     * 

     * @return the zip code 

     */ 
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    public String getZipCode() { 

        return zipCode; 

    } 

 

    /** 

     * Gets street. 

     * 

     * @return the street 

     */ 

    public String getStreet() { 

        return street; 

    } 

 

    /** 

     * Gets number. 

     * 

     * @return the number 

     */ 

    public int getNumber() { 

        return number; 

    } 

 

 

    /** 

     * Prints a human friendly address string 

     * 

     * @return the friendly String 

     */ 

    @Override 

    public String toString() { 

        return street + " " + number + ", " + 

                zipCode + " " + city; 

    } 

 

 

    /** 

     * Equals method that compares all address elements 

     * 

     * @returns boolean of equal 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Address)) return false; 

        Address that = (Address) o; 

        return this.getNumber() == that.getNumber() && 

                this.getZipCode().equals(that.getZipCode()); 

    } 

} 
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JUNIT – TEMPLATE 

import org.junit.jupiter.api.BeforeEach; 

import org.junit.jupiter.api.Test; 

import static org.junit.jupiter.api.Assertions.*; 

 

 

class TrainTest { 

 

    //same variables as in the class 

    private String name; 

    private boolean intercity; 

 

    @BeforeEach 

    void setUp() { 

        //initialise with the case that you will recreate everywhere 

        name = "Rotterdam-Utrecht"; 

        intercity = true; 

    } 

 

    @Test 

    void Train() { 

        //not null check for constructor 

        Train train = new Train(name,intercity); 

        assertNotNull(train); 

    } 

    @Test 

    void getName() { 

        Train train = new Train(name,intercity); 

        assertEquals("Rotterdam-Utrecht",name); 

    } 

    @Test 

    void isIntercity() { 

        Train train = new Train(name,intercity); 

        assertEquals(true,intercity); 

    } 

    @Test 

    void testToString() { 

        Train train = new Train(name,intercity); 

        assertEquals("train id: 0,train name: Rotterdam-Utrecht intercity: 

yes",train.toString()); 

    } 

    @Test 

    void equalsSame() { 

        //Equals case with same memory address 

        Train train0 = new Train(name,intercity); 

        Train train1 = train0; 

        assertEquals(train0,train1); 

    } 

    @Test 

    void equalsOther() { 

        //Equals case with different memory address 

        Train train0 = new Train(name,intercity); 

        Train train1 = new Train("Rotterdam-Utrecht",true); 

        assertEquals(train0,train1); 

    } 

    @Test 

    void notEqualsOther() { 

        //Not equals case with different memory address 

        Train train0 = new Train(name,intercity); 

        Train train1 = new Train("Rotterdam-Amsterdam",false); 

        assertNotEquals(train0,train1); 

    } 

} 
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ABSTRACT CLASS – TEMPLATE 

CLASS 

import ... 

 

public abstract class Station { 

    private String name; 

    private double xCoordinate; 

    private double yCoordinate; 

 

    /** 

     * Gets total departures. 

     * 

     * @return the total departures 

     */ 

 

 

    public abstract List<Departure> getDepartures();// mandatory to implement by childern 

... 

public Station(String name, double xCoordinate, double yCoordinate) { 

    this.name = name; 

    this.xCoordinate = xCoordinate; 

    this.yCoordinate = yCoordinate; 

} 

 

CANT CALL ABSTRACT CLASS CONSTRUCTOR TO INSTIATE OBJECT, OBJECT MUST BE INSTANCE OF CHILD 

 

HAS CHILDS THAT EXTEND ONLY SUCH CLASS 

import ... 

 

public class TrainStation extends Station { 

    private Set<TrainDeparture> departures; 

 

//constructor matching super 

    /** 

     * Instantiates a new Train station. 

     * 

     * @param name        the name 

     * @param xCoordinate the x coordinate 

     * @param yCoordinate the y coordinate 

     */ 

    public TrainStation(String name, double xCoordinate, double yCoordinate) { 

        super(name, xCoordinate, yCoordinate); 

        departures = new HashSet<TrainDeparture>() 

    //initialise Set with newHashSet<T>(); 

 

    } 

    //implement methods 
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INTERFACE – TEMPLATE 

INTERFACES 

import java.util.Date; 

 

public interface EuropeTravel { 

 

    String getDepartureCountry(); 

    String getArrivalCountry(); 

    int getEmissions(); 

 

} 

import java.util.Date; 

 

public interface Departure { 

 

    String departureTime(); 

    String arrivalTime(); 

 

}

HAVE SUBCLASS(ES) THAT IMPLEMENT THE INTERFACE(S) (AMONG POSSIBLY OTHERS, INC A PARENT) 

import java.util.Date; 

import java.util.List; 

 

public class TrainDeparture implements Departure,EuropeTravel{ 

    private Train train; 

    private String departureTime; 

    private String arrivalTime; 

    private String departureCountry; 

    private String arrivalCountry; 

    private List<Double> departureCoordinates; 

 

    private List<Double> arrivalCoordinates; 

 

    public TrainDeparture(Train train, String departureTime, String arrivalTime, String 

departureCountry, String arrivalCountry, List<Double> departureCoordinates, List<Double> 

arrivalCoordinates) { 

        this.train = train; 

        ... 

        this.arrivalCoordinates = arrivalCoordinates; 

    } 

 

    //Implement interface 1 

    @Override 

    public String departureTime() { 

        return departureTime; 

    } 

 

    @Override 

    public String arrivalTime() { 

        return arrivalTime; 

    } 

    //Implement interface 2 

    @Override 

    public String getDepartureCountry() { 

        return departureCountry; 

    } 

 

    @Override 

    public String getArrivalCountry() { 

        return arrivalCountry; 

    } 

 

    @Override 

    public int getEmissions() { 

        double distance = Math.sqrt( 

            Math.pow(departureCoordinates.get(0)-arrivalCoordinates.get(0),2)+ 

            Math.pow(departureCoordinates.get(1)-arrivalCoordinates.get(1),2) 

        ); 

        return (int) Math.round(distance*280); 

    } 
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STREAM, FILTER, SORTER, FOR EACH – TEMPLATE 

System.out.println("Rental (R) or Sale (S):"); 

String houseType = (input.next().equals("R")) ? "RentalHouse" : "OwnerOccupiedHouse";  

... 

 

Predicate<House> ownership = x -> x.getClass().getTypeName().equals(houseType); 

Predicate<House> availability = x -> x.isAvailable() == available; 

Predicate<House> atMostPrice = x -> x.getSalePrice() <= maxPrice; 

Predicate<House> atMostLabel = x -> x.getLabel() <= maxLabel; 

Comparator<House> priceOrdered = Comparator.comparingInt(House::getSalePrice); 

 

 

 

List<House> result = houseList 

        .stream() 

        .filter(ownership)        //predicate 

... 

        .sorted(priceOrdered.reversed())    //comparator default ASC, here DESC 

        .skip(20)                 //House offset skip/limit + 1 = page number 

        .limit(10)                //Houses displayed 

        .distinct()               //unique Houses 

        .sorted(Comparator.comparing(House::getCity, 

String.CASE_INSENSITIVE_ORDER).reversed()) 

        .collect(Collectors.toList()); 

 

// for each House "house" in result: 

for (House house : result) { 

    System.out.println(house); 

} 

PRINTING CITIES (DOUBLE MAP) IN REVERSE ORDER 

List<String> result = houseList 

        .stream() 

        .map(x -> x.getAddress().getCity()) 

        .distinct() 

        .sorted() 

        .collect(Collectors.toList()); 

 

Collections.sort(result, Collections.reverseOrder()); 

 

// for each House "house" in result: 

for (String city : result) { 

    System.out.println(city); 

} 

PRINTING EUR CONVERSION (MAPPED WITH MATH)  (VIA ARRAYLIST INSTEAD OF LIST) 

Object[] result = houseList 

            .stream() 

            .map(x -> x.getSalePrice()*0.84) 

            .sorted() 

            .distinct() 

            .toArray(); 

 

    // for each House "house" in result: 

    for (Object price : result) { 

        System.out.println(price); 

    } 

} 
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OPTIONAL – TEMPLATE 

import java.util.Optional; 

 

/** 

 * The type Train. 

 */ 

public class Train { 

    private String name; 

    private boolean intercity; 

    private Optional<Engineer> engineer; 

 

    public Optional<Engineer> getEngineer(){ 

        return engineer; 

    } 

 

    public void setEngineer(Engineer engineer) { 

        this.engineer = Optional.of(engineer); 

    } 

 

    public Train(String name, boolean intercity) { 

        this.name = name; 

        this.intercity = intercity; 

        this.engineer = Optional.empty(); 

    } 

 

    public Train(String name, boolean intercity,Engineer engineer) { 

        this.name = name; 

        this.intercity = intercity; 

        this.engineer = Optional.of(engineer); 

    } 

 

    /** 

     * Returns string of the object 

     * @return 

     */ 

    @Override 

    public String toString() { 

 

        return name + " " + ((intercity) ? "Intercity" : "Sprinter") + " Engineer: " 

                + engineer.map(Engineer::getName).orElse("Not Found"); 

    } 

} 
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VAR VS TYPE – TEMPLATE 

TYPE NOTATION 

import java.util.ArrayList; 

import java.util.Arrays; 

import java.util.Comparator; 

import java.util.List; 

import java.util.stream.Collectors; 

 

public class Main { 

 

    public static void main(String[] args) { 

        Train train0 = new Train("Rotterdam-Utrecht", true); 

        TrainStation rdamTrSt = new TrainStation("Rotterdam Centraal", 4.47, 51.92); 

        TrainStation utreTrSt = new TrainStation("Utrecht Centraal", 5.11, 52.09); 

        Departure departure0 = new TrainDeparture(train0, 

                "12:00", 

                "13:00", 

                "NL", 

                "NL", 

                rdamTrSt.getCoordinates(), 

                utreTrSt.getCoordinates()); 

        TrainDeparture departure1 = new TrainDeparture(train0, 

                "12:30", 

                "13:30", 

                "NL", 

                "NL", 

                rdamTrSt.getCoordinates(), 

                utreTrSt.getCoordinates()); 

        rdamTrSt.addDeparture((TrainDeparture) departure0); 

        rdamTrSt.addDeparture(departure1); 

 

        Train train1 = new Train("Rotterdam-Amsterdam", false); 

        TrainDeparture departure2 = new TrainDeparture(train1, 

                "10:30", 

                "10:30", 

                "NL", 

                "NL", 

                rdamTrSt.getCoordinates(), 

                List.of(4.90, 52.38)); 

        rdamTrSt.addDeparture(departure2); 

 

        train0.setEngineer(new Engineer("Sergio")); 

 

        List<Departure> departures = rdamTrSt.getDepartures(); 

 

        //for each "departure" in departures: 

        List<Departure> display = departures.stream() 

                .sorted(Comparator.comparing(Departure::departureTime).reversed()) 

                .collect(Collectors.toList()); 

        for (Departure departure : display) { 

            System.out.println(departure); 

        } 

    } 

} 
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VAR NOTATION 

IT IS THE EXACT SAME THING, JAVA ASSUMES THE TYPE FROM THE DECLARATION 

import java.util.ArrayList; 

import java.util.Arrays; 

import java.util.Comparator; 

import java.util.List; 

import java.util.stream.Collectors; 

 

public class Main { 

 

    public static void main(String[] args) { 

        var train0 = new Train("Rotterdam-Utrecht", true); 

        var rdamTrSt = new TrainStation("Rotterdam Centraal", 4.47, 51.92); 

        var utreTrSt = new TrainStation("Utrecht Centraal", 5.11, 52.09); 

        var departure0 = new TrainDeparture(train0, 

                "12:00", 

                "13:00", 

                "NL", 

                "NL", 

                rdamTrSt.getCoordinates(), 

                utreTrSt.getCoordinates()); 

        var departure1 = new TrainDeparture(train0, 

                "12:30", 

                "13:30", 

                "NL", 

                "NL", 

                rdamTrSt.getCoordinates(), 

                utreTrSt.getCoordinates()); 

        rdamTrSt.addDeparture((TrainDeparture) departure0); 

        rdamTrSt.addDeparture(departure1); 

 

        var train1 = new Train("Rotterdam-Amsterdam", false); 

        var departure2 = new TrainDeparture(train1, 

                "10:30", 

                "10:30", 

                "NL", 

                "NL", 

                rdamTrSt.getCoordinates(), 

                List.of(4.90, 52.38)); 

        rdamTrSt.addDeparture(departure2); 

 

        train0.setEngineer(new Engineer("Sergio")); 

 

        var departures = rdamTrSt.getDepartures(); 

 

        //for each "departure" in departures: 

        var display = departures.stream() 

                .sorted(Comparator.comparing(Departure::departureTime).reversed()) 

                .collect(Collectors.toList()); 

        for (Departure departure : display) { 

            System.out.println(departure); 

        } 

    } 

} 

 

Types are still static! If Java can’t figure it out program wont compile. It is still prefered to not use var and declare the 

types for better clarity. 
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THREADS – TEMPLATE 

RUN THEM 

public class RunningThreads { 

 

    public static void main(String[] args){ 

        MyThread j = new MyThread("MyThread"); 

        MyThread k = new MyThread("MyThread"); 

        j.start(); //they will run on "parallel" 

        k.start(); //the outputs will alternate from one thread to the other randomly 

    } 

} 

MAKE THEM 

public class MyThread extends Thread { 

 

    public MyThread(String name) { 

        super(name); 

    } 

 

    @Override 

    public void run(){ 

        //THE CODE THAT WILL BE RUN IN PARALLEL 

        for(int i=0; i<200; i++){ 

            System.out.println(i); 

        } 

    } 

} 

ALTERNATIVE: NOT BE A CHILD OF THREAD AND IMPLEMENT RUNNABLE INTERFACE 

public class MyRunnableThread extends OtherParent implements Runnable { 

 

    //Runnable field 

    private Thread thread; 

 

    //Runnable + Parent constructor 

    public MyRunnableThread() { 

        super(); 

        thread = new Thread(this); 

        thread.start(); 

    } 

 

    //Implements run() 

    public void run(){ 

        //THE CODE THAT WILL BE RUN IN PARALLEL 

        for(int i=0; i<200; i++){ 

            System.out.println(i); 

        } 

    } 

} 

 

It could also not extend anything and just implement Runnable 

 

RUN THE RUNNABLE ABOVE 

public class RunningThreads { 

    public static void main(String[] args){ 

        MyRunnableThread runThread = new MyRunnableThread(); 

        runThread.run(); 

    } 

} 

 

j.start(): starts a new thread and calls the run() method (of the variable j’s class) that will run in the new thread. 

k.run() you executes .run() in the current thread (that was created during the initalisation of k?) 
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TUTORIAL 8 

LAMBDA THREAD WRITER 

import java.io.*; 

import java.util.ArrayList; 

import java.util.List; 

import java.util.Scanner; 

 

public class WriterApplication { 

 

    /** 

     * Asks the user for input and asynchronously writes the user's input to file. 

     */ 

    public static void main(String[] args) { 

 

        List<String> toWrite = new ArrayList<>(); 

        toWrite.add("The user put in:"); 

 

        Scanner scanner = new Scanner(System.in); 

        System.out.println("What to write?"); 

        toWrite.add(scanner.nextLine()); 

        scanner.close(); 

 

        // Anonymous class 

//        Thread thread = new Thread(new Runnable() { 

//            @Override 

//            public void run() { 

//                writeToFile(toWrite); 

//            } 

//        }); 

 

        // Lambda 

        Thread thread = new Thread(() -> writeToFile(toWrite)); 

 

        thread.start(); 

        System.out.println("Writing..."); 

 

    } 

 

    private static void writeToFile(List<String> dataToWrite) { 

        File file = new File("output.txt"); 

 

        try { 

 

            PrintWriter writer = new PrintWriter(new BufferedWriter(new 

FileWriter(file))); 

            for (String line : dataToWrite) { 

                writer.println(line); 

            } 

            writer.close(); 

 

        } catch (IOException e) { 

            System.err.println("Writing failed"); 

            e.printStackTrace(); 

        } 

    } 

 

} 
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LAMBDA FILTERING BY INSTANCE AND ITS METHODS 

import ... 

public class VenueCatalogue { 

 

    private List<Venue> venues; 

 

    /** 

     * Creates a venue catalogue. 

     */ 

    public VenueCatalogue() { 

        this.venues = new ArrayList<>(); 

    } 

    /** 

     * Gets the list of quality venues. 

     * 

     * @return The list of venues with 3 stars or more 

     */ 

    public List<Venue> qualityVenues() { 

        return venues.stream() 

                .filter(v -> v.getStars() >= 3) 

                .collect(Collectors.toList()); 

    } 

    /** 

     * Gets the list of vegan restaurants names. 

     * 

     * @return The list of names of restaurants that have vegan menu options 

     */ 

    public List<String> veganRestaurantNames() { 

        return venues.stream() 

                .filter(v -> v instanceof Restaurant && ((Restaurant) v).hasVeganFood()) 

                .map(Venue::getName) 

                .collect(Collectors.toList()); 

    } 

    /** 

     * Gets the list of cheap drinking locations. 

     * 

     * @return The list of locations of bars where a beer costs less than 2 euros 

     */ 

    public List<String> cheapDrinkingLocations() { 

        return venues.stream() 

                .filter(v -> v instanceof Bar && ((Bar) v).getCostOfOneBeer() < 2) 

                .map(v -> v.getLocation()) 

                .collect(Collectors.toList()); 

    } 

    /** 

     * Adds a venue to the catalogue. 

     * 

     * @param venue The venue to add 

     */ 

    public void addVenue(Venue venue) { 

        this.venues.add(venue); 

    } 

    /** 

     * Gets the list of venues. 

     * 

     * @return The list of venues in this catalogue 

     */ 

    public List<Venue> getVenues() { 

        return venues; 

    } 

 

} 
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MIDTERM PRACTICE EXAM 
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SPEED CONVERSION 

package weblab; 

 

class SpeedConversion { 

   

  // m/s to km/h. 

  public static double msToKmh(double speed){ 

      return speed*3600/1000; 

  } 

   

} 
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RECTANGLE 

package weblab; 

 

class Rectangles { 

     

    public static String rectangleBuilder(int width, int height){ 

        String result = ""; 

        for (int i = 0; i<height; i++){ 

            for (int j = 0; j<width;j++){ 

                result += "*"; 

            } 

            result += "\n"; 

        } 

        return result; 

    } 

   

} 

 

GRADE CALCULATOR 

package weblab; 

 

class OOPGradeCalculator { 

   

  public static double midTermBonus(double midTermScore) { 

    if (midTermScore<6) 

        return 0; 

    if (midTermScore<7) 

        return 0.1; 

    if (midTermScore<8) 

        return 0.2; 

    if (midTermScore<9) 

        return 0.3; 

    if (midTermScore<10) 

        return 0.4; 

    return 0.5; 

  } 

   

  public static double finalExamScore(double writtenExamScore, double computerExamScore) { 

    return (writtenExamScore >= 5.0 && computerExamScore >= 5.0) ? (writtenExamScore + comput

erExamScore)/2 : Math.min(writtenExamScore,computerExamScore); 

  } 

   

  public static double finalGrade(double finalExamScore, double midTermBonus) { 

    return (finalExamScore >= 5.75) ? Math.min(midTermBonus + finalExamScore,10) : finalExamS

core; 

  } 

   

} 
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EQUALS METHOD 

package weblab; 

 

class Student { 

    private String name; 

    private int studentNumber; 

 

    public Student (String name, int studentNumber){ 

        this.name = name; 

        this.studentNumber = studentNumber; 

    } 

 

    public boolean equals(Object other){ 

        if (this == other) return true; 

        if (!(other instanceof Student)) return false; 

        Student that = (Student) other; 

        return this.name.equals(that.name) && 

        this.studentNumber == that.studentNumber; 

    } 

} 
Office space 

package weblab; 
class Office { 
    private String location; 
    private String[] people; 
    private int amount; 
 
    public Office(String location, int n){ 
        this.location = location; 
        this.people = (n>=0) ? new String[n] : new String[0]; 
        this.amount = 0; 
    } 
 
    public String getLocation(){ 
        return location; 
    } 
 
    public String[] getPeople(){ 
        return people; 
    } 
 
    public void addPerson(String p){ 
        if (!(amount < people.length)) throw new ArrayIndexOutOfBoundsException("Office is fu
ll"); 
        people[amount] = p; 
        amount++;     
    } 
 
    public void replacePerson(String replace, String with){ 
        for (int i=0; i<amount; i++){ 
            people[i] = (people[i].equals(replace)) ? people[i] = with : people[i]; 
        } 
    } 
} 

Exam 
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EXAM 2019 
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MAIN 

import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.ArrayList; 

import java.util.Comparator; 

import java.util.List; 

import java.util.Scanner; 

import java.util.stream.Collectors; 

 

/** 

 * The type Main. 

 */ 

public class Main { 

 

    private static List<Shelter> shelters; 

    private static List<Animal> animals; 

 

    /** 

     * The entry point of application. 

     * 

     * @param args the input arguments 

     */ 

    public static void main(String[] args) { 

        Scanner input = new Scanner(System.in); 

        getFiles(input); 

        String selection; 

        do { 

            showMenu(); 

            selection = input.next(); 

            switch (selection) { 

                case ("1"): 

                    showShelters(shelters); 

                    break; 

                case ("2"): 

                    showAnimals(animals); 

                    break; 

                case ("3"): 

                    showMatches(input); 

                    break; 

                case ("4"): 

                    showOptimalMatches(input); 

                    break; 

                case ("5"): 

                    showShelterProperties(input); 

                    break; 

                case ("6"): 

                    //Quit program 

                    break; 

                case ("7"): 

                    Animal.addAnimal(animals, input); 

                    break; 

                case ("8"): 

                    Animal.write(animals, input); 

                    break; 

                default: 

                    System.out.println("Unknown option"); 

                    break; 

            } 

        } while (!(selection.equals("6"))); 

    } 
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    /** 

     * Gets files. 

     * 

     * @param input the input 

     */ 

    public static void getFiles(Scanner input) { 

        System.out.println("shelter file name:"); 

        String shelterFile = input.next(); 

        Scanner sc; 

        try { 

            sc = new Scanner(new File("src/" + shelterFile)); 

            shelters = Shelter.read(sc); 

            sc.close(); 

            System.out.println(shelters.size() + " shelters loaded"); 

        } catch (FileNotFoundException e) { 

            shelters = new ArrayList<Shelter>(); 

            System.out.println("Shelter file not found, 0 shelters loaded"); 

        } 

 

        System.out.println("animal file name:"); 

        String animalFile = input.next(); 

        try { 

            sc = new Scanner(new File("src/" + animalFile)); 

            animals = Animal.read(sc); 

            System.out.println(animals.size() + " animals loaded"); 

            sc.close(); 

        } catch (FileNotFoundException e) { 

            animals = new ArrayList<Animal>(); 

            System.out.println("Animal file not found, 0 animals loaded"); 

        } 

    } 

 

    /** 

     * Show menu. 

     */ 

    public static void showMenu() { 

        System.out.println("Please make your choice:\n" + 

                "1 – Show all shelters\n" + 

                "2 – Show all animals\n" + 

                "3 – Show all shelters suitable for a specific animal\n" + 

                "4 – Show the optimal shelters for a specific animal\n" + 

                "5 – Show the constant properties per shelter type\n" + 

                "6 – Stop the program"); 

        System.out.println("Beyond exam scope options:\n" + 

                "7 - Add animal\n" + 

                "8 - Write animal file"); 

    } 

 

    /** 

     * Show shelters. 

     * 

     * @param shelters the shelters 

     */ 

    public static void showShelters(List<Shelter> shelters) { 

        if (shelters.size() == 0) System.out.println("0 shelters"); 

        for (Shelter shelter : shelters) { 

            System.out.println(shelter); 

        } 

    } 
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    /** 

     * Show animals. 

     * 

     * @param animals the animals 

     */ 

    public static void showAnimals(List<Animal> animals) { 

        if (animals.size() == 0) System.out.println("0 animals"); 

        for (Animal animal : animals) { 

            System.out.println(animal); 

        } 

    } 

 

    /** 

     * Show matches. 

     * 

     * @param input the input 

     */ 

    public static void showMatches(Scanner input) { 

        System.out.println("Animal:"); 

        String animalName = input.useDelimiter(",|\n|\r\n").next(); 

        try { 

            List<Shelter> matches = Shelter.sheltersMatch(shelters, animals, animalName); 

            for (Shelter match : matches) { 

                System.out.println(match); 

            } 

            if (matches.size() == 0) System.out.println("No shelters available"); 

        } catch (IllegalArgumentException e) { 

            System.out.println("Animal not found"); 

        } 

    } 

 

    /** 

     * Show optimal matches. 

     * 

     * @param input the input 

     */ 

    public static void showOptimalMatches(Scanner input) { 

        System.out.println("Animal:"); 

        String animalNameFilter = input.useDelimiter(",|\n|\r\n").next(); 

        try { 

            List<Shelter> original = Shelter.sheltersMatch(shelters, animals, 

animalNameFilter); 

            List<Shelter> result = original.stream() 

                    .filter(Shelter::isAvailable) 

                    .sorted(Comparator.comparingInt(Shelter::getVolume)) 

                    .sorted(Comparator.comparingInt(shelter -> 

shelter.getRank(Animal.getAnimal(animals, animalNameFilter)))) 

                    .collect(Collectors.toList()); 

            for (Shelter filtered : result) { 

                System.out.println(filtered); 

            } 

            if (result.size() == 0) System.out.println("No shelters available"); 

        } catch (IllegalArgumentException e) { 

            System.out.println("Animal not found"); 

        } 

    } 
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    /** 

     * Show shelter properties. 

     * 

     * @param input the input 

     */ 

    public static void showShelterProperties(Scanner input) { 

        System.out.println("Shelter type:"); 

        String type = input.useDelimiter(",|\n|\r\n").next(); 

        switch (type) { 

            case ("Reef"): 

                System.out.println(type + ": Water: " + (ReefShelter.water) + ", Climate: 

" + ReefShelter.climate); 

                break; 

            case ("Tundra"): 

                System.out.println(type + ": Water: " + (TundraShelter.water) + ", 

Climate: " + TundraShelter.climate); 

                break; 

            case ("Coastal"): 

                System.out.println(type + ": Water: " + (CoastalShelter.water) + ", 

Climate: " + CoastalShelter.climate); 

                break; 

            default: 

                System.out.println("Shelter type unknown"); 

                break; 

        } 

    } 

} 
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ANIMAL 

import java.io.FileNotFoundException; 

import java.io.PrintWriter; 

import java.util.*; 

 

/** 

 * The type Animal. 

 */ 

public class Animal { 

    private String name; 

    private int volume; 

    private List<String> shelterPreference; 

 

    /** 

     * Instantiates a new Animal. 

     * 

     * @param name              the name 

     * @param volume            the volume 

     * @param shelterPreference the shelter preference 

     */ 

    public Animal(String name, int volume, List<String> shelterPreference) { 

        this.name = name; 

        this.volume = volume; 

        this.shelterPreference = shelterPreference; 

    } 

 

    /** 

     * Gets name. 

     * 

     * @return the name 

     */ 

    public String getName() { 

        return name; 

    } 

 

    /** 

     * Gets volume. 

     * 

     * @return the volume 

     */ 

    public int getVolume() { 

        return volume; 

    } 

 

    /** 

     * Gets shelter preference. 

     * 

     * @return the shelter preference 

     */ 

    public List<String> getShelterPreference() { 

        return shelterPreference; 

    } 
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    /** 

     * Human readable toString 

     * 

     * @return the string 

     */ 

    @Override 

    public String toString() { 

        return name + ", volume: " + volume + "m3, shelter preference: " + 

shelterPreference; 

    } 

    /** 

     * Animal equals 

     * 

     * @param o the other animal 

     * @return the boolean 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Animal)) return false; 

        Animal animal = (Animal) o; 

        return getVolume() == animal.getVolume() && 

                Objects.equals(getName(), animal.getName()) && 

                Objects.equals(getShelterPreference(), animal.getShelterPreference()); 

    } 

    /** 

     * Read list. 

     * 

     * @param sc the sc 

     * @return the list 

     */ 

    public static List<Animal> read(Scanner sc) { 

        List<Animal> result = new ArrayList<Animal>(); 

        int l = 1; 

        sc.useDelimiter("; |\r\n|\n"); 

        while (sc.hasNextLine()) { 

            String name = (sc.hasNext()) ? sc.next() : "-1"; 

            int volume = (sc.hasNextInt()) ? sc.nextInt() : -1; 

            List<String> shelterPreference = Arrays.asList(sc.next().split(", ")); 

            if (name.equals("-1") || volume == -1) { 

                System.out.println("Animal at line " + l + " is not recognized: " + 

                        name + ", " + volume + shelterPreference); 

                break; 

            } 

            result.add(new Animal(name, volume, shelterPreference)); 

            l++; 

        } 

        return result; 

    } 

    /** 

     * Get animal animal. 

     * 

     * @param animals    the animals 

     * @param animalName the animal name 

     * @return the animal 

     */ 

    public static Animal getAnimal(List<Animal> animals, String animalName) { 

        for (Animal animal : animals) { 

            if (animal.getName().equals(animalName)) 

                return animal; 

        } 

        throw new IllegalArgumentException("Animal not found"); 

    } 
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//BEYOND SCOPE OF THE EXAM: ADD, WRITE 

 

    /** 

     * Add animal to list. 

     * 

     * @param animals the animal list 

     * @param input   the animal name 

     * @return the list with the new animal 

     */ 

 

    public static List<Animal> addAnimal(List<Animal> animals, Scanner input) { 

        input.useDelimiter(",|\n|\r\n"); 

 

        System.out.println("Name:"); 

        String name = input.next(); 

 

        System.out.println("Volume:"); 

        int volume = (input.hasNextInt()) ? input.nextInt() : -1; 

        if (volume == -1) { 

            System.out.println("Only type integers"); 

            return animals; 

        } 

 

        System.out.println("Semicolon separated descending shelter preference:"); 

        String str = input.next(); 

        List<String> shelterPreference = Arrays.asList(str.split("\\s*;\\s*")); 

        Animal animal = new Animal(name, volume, shelterPreference); 

        animals.add(animal); 

        System.out.println(animal + " has been added"); 

        return animals; 

    } 

 

    /** 

     * Write to animal list to file 

     * 

     * @param animals the animal list 

     * @param input   the file name 

     */ 

    public static void write(List<Animal> animals, Scanner input) { 

        System.out.println("File name:"); 

        try { 

            String fileName = input.next(); 

            PrintWriter writer = new PrintWriter("src/" + fileName); 

            String animalsString = ""; 

            for (Animal animal : animals) { 

                int n = animal.getShelterPreference().toString().length(); 

                animalsString += animal.getName() + "; " + 

                        animal.getVolume() + "; " + 

                        animal.getShelterPreference().toString().substring(1,n-1) + "\n"; 

            } 

            // to avoid IndexOutOfBoundsException when there are 0 animals 

            animalsString = (animalsString.equals("")) ? " " : animalsString; 

            //remove last \n to read file next time without errors. 

            writer.print(animalsString.substring(0, animalsString.length() - 1)); 

 

            writer.close(); 

            System.out.println(fileName + " saved"); 

        } catch (FileNotFoundException e) { 

            System.out.println("file could not be saved"); 

        } 

    } 

} 
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SHELTER 

import java.util.ArrayList; 

import java.util.List; 

import java.util.Objects; 

import java.util.Scanner; 

 

/** 

 * The type Shelter. 

 */ 

public abstract class Shelter { 

    private String type; 

    private String id; 

    private int volume; 

    private boolean available; 

 

    /** 

     * Instantiates a new Shelter. 

     * 

     * @param type      the type 

     * @param id        the id 

     * @param volume    the volume 

     * @param available the available 

     */ 

    public Shelter(String type, String id, int volume, boolean available) { 

        this.type = type; 

        this.id = id; 

        this.volume = volume; 

        this.available = available; 

    } 

    /** 

     * Gets type. 

     * 

     * @return the type 

     */ 

    public String getType() { 

        return type; 

    } 

    /** 

     * Gets id. 

     * 

     * @return the id 

     */ 

    public String getId() { 

        return id; 

    } 

    /** 

     * Gets volume. 

     * 

     * @return the volume 

     */ 

    public int getVolume() { 

        return volume; 

    } 

    /** 

     * Is available boolean. 

     * 

     * @return the boolean 

     */ 

    public boolean isAvailable() { 

        return available; 

    } 
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    /** 

     * Readable string 

     * 

     * @return the string 

     */ 

    @Override 

    public String toString() { 

        return type + ", " + id + ", volume: " + volume + ", available: " + available; 

    } 

 

    /** 

     * Shelter equals 

     * 

     * @param o the shelter 

     * @return the boolean 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof Shelter)) return false; 

        Shelter shelter = (Shelter) o; 

        return getVolume() == shelter.getVolume() && 

                isAvailable() == shelter.isAvailable() && 

                Objects.equals(getType(), shelter.getType()) && 

                Objects.equals(getId(), shelter.getId()); 

    } 

 

    /** 

     * Match boolean. 

     * 

     * @param animal the animal 

     * @return the boolean 

     */ 

    public boolean match(Animal animal) { 

        for (String shelterType : animal.getShelterPreference()) 

            if (animal.getVolume() <= this.volume && shelterType.contains(this.type)) 

return true; 

        return false; 

    } 

 

    /** 

     * Gets rank. 

     * 

     * @param animal the animal 

     * @return the rank 

     */ 

    public int getRank(Animal animal) { 

        int i = 0; 

        for (String shelterType : animal.getShelterPreference()) { 

            if (animal.getVolume() <= this.volume && shelterType.contains(this.type)) 

return i; 

            i++; 

        } 

        return Integer.MAX_VALUE; 

    } 
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    /** 

     * Read list. 

     * 

     * @param sc the sc 

     * @return the list 

     */ 

    public static List<Shelter> read(Scanner sc) { 

        List<Shelter> result = new ArrayList<Shelter>(); 

        int l = 1; 

        while (sc.hasNextLine()) { 

            String type = sc.next(); 

            String id = sc.next(); 

            int volume = sc.nextInt(); 

            boolean available = sc.next().equals("True"); 

            int n = (sc.hasNextInt()) ? sc.nextInt() : -1; 

            switch (type) { 

                case ("Coastal"): 

                    result.add(new CoastalShelter(type, id, volume, available, n)); 

                    break; 

                case ("Tundra"): 

                    result.add(new TundraShelter(type, id, volume, available)); 

                    break; 

                case ("Reef"): 

                    result.add(new ReefShelter(type, id, volume, available, n)); 

                    break; 

                default: 

                    System.out.println("Shelter at line " + l + " was not recognized"); 

                    break; 

            } 

            l++; 

        } 

        return result; 

    } 

 

    /** 

     * Shelters match list. 

     * 

     * @param shelters   the shelters 

     * @param animals    the animals 

     * @param animalName the animal name 

     * @return the list 

     */ 

    public static List<Shelter> sheltersMatch(List<Shelter> shelters, List<Animal> 

animals, String animalName) { 

        List<Shelter> result = new ArrayList<Shelter>(); 

        for (Shelter shelter : shelters) { 

            if (shelter.match(Animal.getAnimal(animals, animalName))) { 

                result.add(shelter); 

            } 

        } 

        return result; 

    } 

} 

 

  



CSE1100 Object-oriented Programming (Java) 

175 

COASTAL SHELTER 

/** 

 * The type Coastal shelter. 

 */ 

public class CoastalShelter extends Shelter { 

    /** 

     * The constant water. 

     */ 

    public static final String water = "Cool Eutrophic"; 

    /** 

     * The constant climate. 

     */ 

    public static final String climate = "Temperate"; 

 

    private int surface; 

 

    /** 

     * Instantiates a new Shelter. 

     * 

     * @param type      the type 

     * @param id        the id 

     * @param volume    the volume 

     * @param available the available 

     * @param surface   the surface 

     */ 

    public CoastalShelter(String type, String id, int volume, boolean available, int 

surface) { 

        super(type, id, volume, available); 

        this.surface = surface; 

    } 

 

    /** 

     * Readable string 

     * 

     * @return the string 

     */ 

    @Override 

    public String toString() { 

        return super.toString() + ", land surface: " + surface + "m2"; 

    } 

 

    /** 

     * Coastal equals 

     * 

     * @param o the shelter 

     * @return the boolean 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof CoastalShelter)) return false; 

        if (!super.equals(o)) return false; 

        CoastalShelter that = (CoastalShelter) o; 

        return surface == that.surface; 

    } 

} 
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REEF SHELTER 

/** 

 * The type Reef shelter. 

 */ 

public class ReefShelter extends Shelter { 

    /** 

     * The constant water. 

     */ 

    public static final String water = "Warm Trophic"; 

    /** 

     * The constant climate. 

     */ 

    public static final String climate = "Tropical"; 

 

    private int count; 

 

    /** 

     * Instantiates a new Shelter. 

     * 

     * @param type      the type 

     * @param id        the id 

     * @param volume    the volume 

     * @param available the available 

     * @param count     the count 

     */ 

    public ReefShelter(String type, String id, int volume, boolean available, int count) 

{ 

        super(type, id, volume, available); 

        this.count = count; 

    } 

 

    /** 

     * Readable string 

     * 

     * @return the string 

     */ 

    @Override 

    public String toString() { 

        return super.toString() + ", reef count: " + count; 

    } 

 

    /** 

     * Reef equals 

     * 

     * @param o the shelter 

     * @return the boolean 

     */ 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (!(o instanceof ReefShelter)) return false; 

        if (!super.equals(o)) return false; 

        ReefShelter that = (ReefShelter) o; 

        return count == that.count; 

    } 

} 
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TUNDRA SHELTER 

/** 

 * The type Tundra shelter. 

 */ 

public class TundraShelter extends Shelter { 

    /** 

     * The constant water. 

     */ 

    public static final String water = "Cool Eutrophic"; 

    /** 

     * The constant climate. 

     */ 

    public static final String climate = "Polar"; 

 

    /** 

     * Instantiates a new Shelter. 

     * 

     * @param type      the type 

     * @param id        the id 

     * @param volume    the volume 

     * @param available the available 

     */ 

    public TundraShelter(String type, String id, int volume, boolean available) { 

        super(type, id, volume, available); 

    } 

} 

ANIMAL TEST 

import org.junit.jupiter.api.BeforeEach; 

import org.junit.jupiter.api.Test; 

import java.util.ArrayList; 

import java.util.List; 

import java.util.Scanner; 

 

import static org.junit.jupiter.api.Assertions.*; 

 

class AnimalTest { 

    private String name; 

    private int volume; 

    private List<String> shelterPreference; 

    private Animal a; 

    private Scanner sc; 

 

    @BeforeEach 

    void setUp() { 

        name = "Seal"; 

        volume = 300; 

        shelterPreference = List.of("Tundra", "Coastal"); 

        a = new Animal(name, volume, shelterPreference); 

    } 

 

    @Test 

    void Animal() { 

        assertNotNull(a); 

    } 

 

    @org.junit.jupiter.api.Test 

    void getName() { 

        assertEquals("Seal", a.getName()); 

    } 
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    @org.junit.jupiter.api.Test 

    void getVolume() { 

        assertEquals(300, a.getVolume()); 

    } 

 

    @org.junit.jupiter.api.Test 

    void getShelterPreference() { 

        assertEquals(List.of("Tundra", "Coastal"), a.getShelterPreference()); 

    } 

 

    @org.junit.jupiter.api.Test 

    void testToString() { 

        assertEquals("Seal, volume: 300m3, shelter preference: [Tundra, Coastal]", 

a.toString()); 

    } 

 

    @org.junit.jupiter.api.Test 

    void sameEquals() { 

        Animal b = a; 

        assertEquals(a, b); 

    } 

 

    @Test 

    void diffEquals() { 

        Animal b = new Animal("Seal", 300, List.of("Tundra", "Coastal")); 

        assertEquals(a, b); 

    } 

 

    @Test 

    void diffNotEquals() { 

        Animal b = new Animal("Whale", 30000, List.of("Tundra", "Coastal")); 

        assertNotEquals(a, b); 

    } 

 

    @Test 

    void read() { 

        sc = new Scanner("Penguin; 300; Tundra, Coastal\nDuck; 50; Coastal"); 

        List<Animal> animals = new ArrayList<Animal>(); 

        animals.add(new Animal("Penguin", 300, List.of("Tundra", "Coastal"))); 

        animals.add(new Animal("Duck", 50, List.of("Coastal"))); 

        assertEquals(animals, Animal.read(sc)); 

    } 

 

    @Test 

    void getAnimal() { 

        List<Animal> animals = new ArrayList<Animal>(); 

        Animal penguin = new Animal("Penguin", 300, List.of("Tundra", "Coastal")); 

        animals.add(penguin); 

        assertEquals(penguin, Animal.getAnimal(animals, "Penguin")); 

    } 

 

    //Beyond the scope of the exam 

    @Test 

    void addAnimal() { 

        List<Animal> animals = new ArrayList<Animal>(); 

        Animal penguin = new Animal("Penguin", 300, List.of("Tundra", "Coastal")); 

        animals.add(penguin); 

 

        List<Animal> animalsFromMethod = Animal.addAnimal(new ArrayList<Animal>(), 

                new Scanner("Penguin\n300\nTundra;Coastal")); 

        assertEquals(animals, animalsFromMethod); 

    } 

} 
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SHELTER TEST 

import org.junit.jupiter.api.BeforeEach; 

import org.junit.jupiter.api.Test; 

import java.util.ArrayList; 

import java.util.List; 

import java.util.Scanner; 

import static org.junit.jupiter.api.Assertions.*; 

 

class ShelterTest { 

    private Shelter c; 

    private Shelter t; 

    private Shelter r; 

    private Scanner sc; 

 

    @BeforeEach 

    void setUp() { 

        c = new CoastalShelter("Coastal", "A.1", 470, true, 40); 

        t = new TundraShelter("Tundra", "B.2", 500, true); 

        r = new ReefShelter("Reef", "C.3", 1000, true, 5); 

    } 

 

    @Test 

    void CoastalShelter() { 

        assertNotNull(c); 

    } 

 

    @Test 

    void TundraShelter() { 

        assertNotNull(t); 

    } 

 

    @Test 

    void ReefShelter() { 

        assertNotNull(r); 

    } 

 

    @Test 

    void getType() { 

        assertEquals("Coastal", c.getType()); 

    } 

 

    @Test 

    void getId() { 

        assertEquals("A.1", c.getId()); 

    } 

 

    @Test 

    void getVolume() { 

        assertEquals(470, c.getVolume()); 

    } 

 

    @Test 

    void isAvailable() { 

        assertTrue(c.isAvailable()); 

    } 

 

    @Test 

    void CoastalString() { 

        assertEquals("Coastal, A.1, volume: 470, available: true, land surface: 40m2", 

c.toString()); 

    } 

 

    @Test 
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    void TundraString() { 

        assertEquals("Tundra, B.2, volume: 500, available: true", t.toString()); 

    } 

 

    @Test 

    void ReefString() { 

        assertEquals("Reef, C.3, volume: 1000, available: true, reef count: 5", 

r.toString()); 

    } 

 

    @Test 

    void notEquals() { 

        assertNotEquals(t, c); 

    } 

 

    @Test 

    void sameEquals() { 

        Shelter d = c; 

        assertEquals(d, c); 

    } 

 

    @Test 

    void diffEquals() { 

        Shelter d = new CoastalShelter("Coastal", "A.1", 470, true, 40); 

        assertEquals(d, c); 

    } 

 

    @Test 

    void match() { 

        Animal penguin = new Animal("Penguin", 300, List.of("Tundra", "Coastal")); 

        assertTrue(c.match(penguin)); 

    } 

 

    @Test 

    void read() { 

        sc = new Scanner("Coastal A.1 470 False 40\nTundra B.1 680 True"); 

        List<Shelter> shelters = new ArrayList<Shelter>(); 

        shelters.add(new CoastalShelter("Coastal", "A.1", 470, false, 40)); 

        shelters.add(new TundraShelter("Tundra", "B.1", 680, true)); 

        assertEquals(shelters, Shelter.read(sc)); 

    } 

 

    @Test 

    void getRank() { 

        Animal penguin = new Animal("Penguin", 300, List.of("Tundra", "Coastal")); 

        assertEquals(1, c.getRank(penguin)); 

        assertEquals(0, t.getRank(penguin)); 

        assertEquals(Integer.MAX_VALUE, r.getRank(penguin)); 

    } 

 

    @Test 

    void sheltersMatch() { 

        Animal penguin = new Animal("Penguin", 300, List.of("Tundra")); 

        List<Animal> animals = new ArrayList<Animal>(); 

        animals.add(penguin); 

        sc = new Scanner("Coastal A.1 470 False 40\nTundra B.1 680 True"); 

        List<Shelter> allShelters = Shelter.read(sc); 

        List<Shelter> oneShelters = new ArrayList<Shelter>(); 

        oneShelters.add(new TundraShelter("Tundra", "B.1", 680, true)); 

        assertEquals(oneShelters, Shelter.sheltersMatch(allShelters, animals, 

"Penguin")); 

    } 

}  
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