1. Classes and Objects

- Class: A blueprint or template for creating objects. It defines the attributes (data) and
methods (actions) that objects of the class will have.

o Example: Automobile class with attributes like fuel, speed, and methods like
accelerate().
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- Object: An instance of a class. It represents a specific entity with its own state (values for
attributes) and behavior (methods).

o Example: patsCar, suesCar, and ronsCar are objects of the Automobile class.
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2. Instance Variables

- Instance Variables: Variables that belong to an object. Each object has its own copy of
these variables.

o Syntax: public int hour;

o Example: In the Time class, hour, minute, and second are instance variables.

o They describe the state of an object.
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3. Static (Class) Variables

- Static Variables: Variables shared by all objects of a class. There is only one copy of a
static variable, regardless of how many objects are created.

o Syntax: public static int countObjects = O;

o Example: countObjects in the Time class is shared by all Time objects.
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4. Methods

- Methods: Actions that objects can perform. Defined within a class.

o Instance Methods: Methods that operate on instance variables. They require an object
to be called.

# Example: setTime(int h, int m, double s) in the Time class.

o Static Methods: Methods that belong to the class, not to any specific object. They can be
called using the class name.



# Example: dlsplayTlme(mt h, int m, double s) in the Time class.
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5. Constructors

- Constructor: A special method used to initialize objects when they are created. It has the

same name as the class.

o Default Constructor: A constructor with no parameters. If no constructor is defined, Java

provides a default one.

o Parameterized Constructor: A constructor that takes parameters to initialize instance

variables.

# Example: Time(int h, int m, double s) |n|t|a||zes hour, minute, and second.
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6. The Keyword this
- this: Refers to the current object. It is used to distinguish between instance variables and
parameters with the same name.
o Example: this.hour = hour; in the setTime method.
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7. Passing and Returning Objects

- Passing Objects: When an object is passed to a method, its reference (memory address)
is passed, allowing the method to modify the object.

o Example: copyTime(Time t) modifies the object passed to it.

- Returning Objects: A method can return an object, which is a reference to the object
created or modified within the method.

o Example: add(Time t2) returns a new Time object.
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8. Access Modifiers

- Public: Allows access from any other class.

- Private: Restricts access to within the class itself.
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9. Encapsulation

- Encapsulation: The practice of hiding the internal details of a class and exposing only
what is necessary. Achieved using access modifiers like private and public.
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10. Static vs. Non-Static Members
- Static Members: Belong to the class and are shared by all objects
- Non-Static Members: Belong to individual objects and are unique to each instance.
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11. Key Differences
- Instance Variables: Unique to each object.
- Static Variables: Shared by all objects of the class.
- Instance Methods: Operate on instance variables and require an object to be called.
- Static Methods: Can be called using the class name and cannot access instance variables
directly.
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13. Summary of Key Concepts
- Classes define the structure and behavior of objects.
- Objects are instances of classes with their own state and behavior.
- Instance Variables store the state of an object.
- Static Variables are shared across all objects of a class.
- Methods define the actions an object can perform.
- Constructors initialize objects.
- Encapsulation ensures data is hidden and accessed only through methods.



- Static vs. Non-Static: Static members belong to the class, while non-static members
belong to objects.

- Local Variables: Variables declared within a method. They are not accessible outside the
method.

- Formal Parameters: Variables in a method’s definition that receive values from the caller.
- Actual Parameters: Values passed to a method when it is called.
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