


1. Classes and Instances
2. The Methods
3. The Constructors 
4. Static Elements
5. Initialization sections
6. Package
7. Inheritance and Polymorphism
8. Abstract classes and Interfaces
9. String processing
10. Wrapper classes for primitive types
11. Exceptions and Assertions
12. Nested classes
13. Enums
14. Generics
15. Collections
16. Method overload resolution
17. Multithreads
18. Core Java classes
19. Object Oriented Design
20. Functional Programming



• Inheritance and Polymorphism
⁻ The inheritance
⁻ Inheritance and "is-a" relationship
⁻ Method overriding
⁻ Fields hiding
⁻ Class Object
⁻ Object's methods: toString, equals, hashcode, etc
⁻ The "super" keyword
⁻ Covariant return types
⁻ Constructor chaining
⁻ Initialization order and inheritance
⁻ Polymorphism: early binding & late binding
⁻ Type cast and conversion
⁻ The instanceof operator
⁻ Object cloning
⁻ Final class and final methods
⁻ The protected access modifier
⁻ Sealed classes and interfaces
⁻ Encapsulating Data with Records

Module contents



• Inheritance and Polymorphism
⁻ The inheritance
⁻ Inheritance and "is-a" relationship
⁻ Method overriding
⁻ Fields hiding
⁻ Class Object
⁻ Object's methods: toString, equals, hashcode, etc
⁻ The "super" keyword
⁻ Covariant return types
⁻ Constructor chaining
⁻ Initialization order and inheritance
⁻ Polymorphism: early binding & late binding
⁻ Type cast and conversion
⁻ The instanceof operator
⁻ Object cloning
⁻ Final class and final methods
⁻ The protected access modifier
⁻ Sealed classes and interfaces
⁻ Encapsulating Data with Records

Module contents



parent class

child class

ancestor class

descendant class











all subclasses "is-a" superclass

Hierarchy design: common state & behavior - to superclasses



For reference types return type 
may be superclass type (covariant)

See BJPoint

111-259

@Override annotation

Overriding methods can never 
be defined as static methods



See fieldshadowpkg

Instance variable vs instance methods bindings



See fieldshadowpkgSee BJPoint2
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java.lang.Object

See BJPoint2 - create Point instance and try toString and equals 



getClass().getName() + "@" + Integer.toHexString(hashCode())

See ObjectMethodsDemo





return (this == obj);



x.equals(x)  -> true
x.equals(y) -> true  if x.equals(y)

-> trueif x.equals(y) -> true &
y.equals(z) -> true =>
x.equal(z) -> true

x.equals(null)
-> false

x.equals(y) ->
true (or false) multiple consistently

See ObjectMethodsDemo



See ObjectMethodsDemo





See objectmetodspkg.clone



Object cloning 2/7

Shallow copy

person
car

clone
car

car
model

See objectmetodspkg.clone



Object cloning 2/7

Deep copy

person
car

clone
car

car
model

car
model

See objectmetodspkg.clone
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Use Force Step Into to see Object() invoke

See constructorchainingpkg



See constructorchainingpkg
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See variablevsmethodbinding

See variablevsmethodbinding.staticmeth
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Type casting (downcasting) expands the list of methods 
and properties available for this object!!!

3. String strBig = str.toUppercase);   //OK



Type cast and conversion 1/2

• Java object conversion (upcasting) - when the 
object cast to it superclass types or interfaces.

• Example:

1. String str = "abcd";

2. Object obj = str;

/*Cannot resolve method 'toUpperCase' in 'Object'*/

3. Object objBig = obj.toUpperCase();

Upcasting narrows the list of methods 
and properties available for this object!!!



We have to downcast type 
for access to all the object's 
members.
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• Example:
Car myCar = new SportCar();
if (myCar instanceof SportCar) {

System.out.println("SportCar");
SportCar mySportCar = (SportCar) myCar;

}



See patterninstanceof

• Since JDK 16 - Pattern matching for instanceof

• Since JDK 17(preview) - Enhanced switch 
with pattern matching

See point

See BJPoint2

See patternswitch
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An interface can’t be marked as final
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Sealed classes and interfaces

•A superclass with final modifier can not be extended 
by any classes, 
a superclass without final modifier can be extended 
by any classes. Sometimes we need to permit 
extending a superclass only some set of classes.

•A sealed class - is a class that restricts which other 
classes may directly extend it.

•For sealed class we can limit the direct subclasses to 
a fixed set of classes.

since JDK 15

• Example:
public sealed class JSONValue

permits JSONArray, JSONNumber, JSONString



Sealed classes and interfaces
•For sealed interface we can limit the classes that 

implement the interface to a fixed set of classes or 
the interfaces that extend them.

•Sealed classes must be declared in the same package 
or named module as their direct subclasses.

•The permits clause is optional if the sealed class and 
its direct subclasses are declared within the same file 
or the subclasses are nested within the sealed class.

since JDK 15

• Example:
public sealed class JSONValue {

class JSONArray {...}
class JSONNumber {...}
class JSONString {...}

}

See sealedclasses



Sealed classes

See sealedclasses

See sealedclasses.subpkg
See sealedclasses.vehicles

See sealedclasses.sealedinterface
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Encapsulating Data with Records
• Create final Student class with encapsulated final 

fields: name, surname, age - it length is > 50 LOC 
of boilerplate code

• Create StudentR class-record - it length is 3 LOC

• See javap -p StudentR

• Record class is a shallowly immutable, transparent 
carrier for fixed set of values, called the record 
components

• Record extends java.lang.Record abstract class so 
record can not extend any other class, but can 
implement interface(s)

since JDK 9

public record StudentR(String name, String surname, int age) {}

record descriptor

See java.lang.Record



Encapsulating Data with Records
• Create an instance from record

• Create a copy of the instance and check toString, 
hashcode and equals

• Add unmutator and mutator methods

• Check restriction of canonical constructor by wrong 
argument

• Add a long constructor with arg restriction

• Replace long constructor by compact constructor

• Add overloading custom constructor

• Implements interface

since JDK 9

See records


