CLASSES IN C++ FOR BEGINNERS

INTRODUCTION TO CLASSES IN C++ FOR BEGINNERS

CLASSES IN Ct+ FOR BEGINNERS REPRESENT A FUNDAMENTAL LEAP IN UNDERSTANDING OBJECT-ORIENTED PROGRAMMING, MOVING
BEYOND SIMPLE PROCEDURAL CODE TO A MORE STRUCTURED AND MANAGEABLE APPROACH. THIS ARTICLE WILL DEMYSTIFY THE
CONCEPT OF CLASSES, EXPLAINING THEIR CORE COMPONENTS LIKE DATA MEMBERS AND MEMBER FUNCTIONS, AND ILLUSTRATING
HOW TO DEFINE AND UTILIZE THEM EFFECTIVELY. WE WILL EXPLORE ACCESS SPECIFIERS, CONSTRUCTORS, DESTRUCTORS, AND
THE POWERFUL CONCEPT OF ENCAPSULATION, ALL CRUCIAL FOR BUILDING ROBUST C++ APPLICATIONS. BY THE END, You'LL
GRASP HOW CLASSES ENABLE CODE REUSABILITY, IMPROVE PROGRAM ORGANIZATION, AND LAY THE GROUND\W ORK FOR
ADVANCED PROGRAMMING PARADIGMS. [UNDERSTANDING CLASSES IS ESSENTIAL FOR ANY ASPIRING C++ DEVELOPER.
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MoVING BEYOND THE BASICS

WHAT ARE C++ CLASSES?

IN C++, A CLASS IS A BLUEPRINT OR A TEMPLATE FOR CREATING OBJECTS. |T DEFINES A USER-DEFINED DATA TYPE THAT
BUNDLES TOGETHER DATA (ATTRIBUTES) AND FUNCTIONS (METHODS) THAT OPERATE ON THAT DATA. THINK OF IT LIKE A
COOKIE CUTTER: THE COOKIE CUTTER IS THE CLASS, AND EACH COOKIE YOU MAKE FROM IT IS AN OBJECT. THIS CONCEPT IS
CENTRAL TO OBJECT-ORIENTED PROGRAMMING (OOP), ALLOWING DEVELOPERS TO MODEL REAL-WORLD ENTITIES OR ABSTRACT
CONCEPTS WITHIN THEIR SOFT W ARE.

CLASSES PROVIDE A MECHANISM FOR ORGANIZING CODE IN A LOGICAL AND MODULAR WAY. INSTEAD OF HAVING SCATTERED
VARIABLES AND FUNCTIONS, YOU GROUP RELATED DATA AND BEHAVIOR INTO A SINGLE UNIT. THIS NOT ONLY MAKES YOUR CODE
EASIER TO UNDERSTAND AND MAINTAIN BUT ALSO PROMOTES REUSABILITY. ONCE YOU DEFINE A CLASS, YOU CAN CREATE
MULTIPLE OBJECTS OF THAT CLASS, EACH WITH ITS OWN SET OF DATA BUT SHARING THE SAME BEHAVIOR DEFINED BY THE
CLASS.

Core CoMPONENTS ofF A C++ CLASS

EVvery C++ CLASS IS FUNDAMENTALLY COMPOSED OF TWO MAIN TYPES OF MEMBERS: DATA MEMBERS AND MEMBER FUNCTIONS.
THESE COMPONENTS WORK TOGETHER TO DEFINE THE STATE AND BEHAVIOR OF AN OBJECT.

DATA Memeers (ATTRIBUTES)

DATA MEMBERS ARE VARIABLES DECLARED WITHIN A CLASS. THEY REPRESENT THE CHARACTERISTICS OR PROPERTIES OF AN
OBJECT. FOR EXAMPLE, IF YOU WERE CREATING A 'CAR' CLASS, DATA MEMBERS MIGHT INCLUDE 'COLOR', ‘MAKE', 'MODEL', AND
'YEAR'. EACH OBJECT CREATED FROM THE 'CAR' CLASS WOULD HAVE ITS OWN DISTINCT VALUES FOR THESE DATA MEMBERS.



THESE DATA MEMBERS HOLD THE STATE OF AN OBJECT. W/HEN YOU CREATE AN INSTANCE OF A CLASS, A SPECIFIC SET OF
MEMORY IS ALLOCATED FOR THESE DATA MEMBERS, AND THEY ARE INITIALIZED TO CERTAIN VALUES, WHICH CAN BE DEFAULT OR
SPECIFIED BY THE PROGRAMMER. UNDERSTANDING HOW TO DECLARE AND MANAGE DATA MEMBERS IS THE FIRST STEP IN DEFINING
THE IDENTITY OF YOUR OBJECTS.

MeMeer FUNCTIONS (METHODS)

MEMBER FUNCTIONS, OFTEN REFERRED TO AS METHODS, ARE FUNCTIONS DECLARED WITHIN A CLASS. THEY DEFINE THE
OPERATIONS OR BEHAVIORS THAT AN OBJECT CAN PERFORM. CONTINUING WITH THE ‘CAR' EXAMPLE, MEMBER FUNCTIONS MIGHT
INCLUDE 'STARTENGINE()', "AcCeLERATE()", 'BRAKE()", AND 'GETDETAILS()". THESE FUNCTIONS OPERATE ON THE DATA MEMBERS
OF THE OBJECT.

MEMBER FUNCTIONS ALLOW YOU TO INTERACT WITH AN OBJECT AND MODIFY ITS STATE OR RETRIEVE INFORMATION ABOUT IT.
THEY ENCAPSULATE THE LOGIC THAT MANIPULATES THE OBJECTIS DATA, ENSURING THAT THE DATA IS ACCESSED AND MODIFIED
IN A CONTROLLED MANNER. THIS CONTROL IS A KEY ASPECT OF OBJECT-ORIENTED DESIGN.

Access SPeCIFIERS IN C++ CLASSES

ACCESS SPECIFIERS IN C++ CLASSES CONTROL THE VISIBILITY AND ACCESSIBILITY OF CLASS MEMBERS (BOTH DATA MEMBERS
AND MEMBER FUNCTIONS) FROM OUTSIDE THE CLASS. THEY ARE CRUCIAL FOR IMPLEMENTING ENCAPSULATION AND DEFINING THE
PUBLIC INTERFACE OF YOUR CLASS.

PusLIC MeMBERS

MEMBERS DECLARED UNDER THE 'PUBLIC' SPECIFIER ARE ACCESSIBLE FROM ANY\WHERE, BOTH INSIDE AND OUTSIDE THE CLASS.
THESE MEMBERS TYPICALLY FORM THE INTERFACE THROUGH WHICH OTHER PARTS OF YOUR PROGRAM INTERACT WITH THE
OBJECT. FoRr INSTANCE, A \DISPLAY|NFO()\ MEMBER FUNCTION WOULD LIKELY BE PUBLIC SO THAT USERS OF THE CLASS CAN
CALL IT TO SEE THE OBJECTIS STATE.

IT's GOOD PRACTICE TO MAKE DATA MEMBERS PRIVATE AND PROVIDE PUBLIC MEMBER FUNCTIONS TO ACCESS OR MODIFY THEM.
THIS ALLOWS YOU TO CONTROL HOW THE DATA IS MANIPULATED AND TO CHANGE THE INTERNAL IMPLEMENTATION WITHOUT
AFFECTING THE EXTERNAL CODE THAT USES YOUR CLASS.

PrIVATE MEMBERS

MEMBERS DECLARED UNDER THE 'PRIVATE' SPECIFIER ARE ACCESSIBLE ONLY FROM WITHIN THE CLASS ITSELF. THEY CANNOT BE
ACCESSED OR MODIFIED DIRECTLY FROM OUTSIDE THE CLASS. THIS IS THE DEFAULT ACCESS LEVEL FOR MEMBERS IF NO SPECIFIER
IS EXPLICITLY MENTIONED.

MAKING DATA MEMBERS PRIVATE IS A CORNERSTONE OF ENCAPSULATION. |T PREVENTS ACCIDENTAL MODIFICATION OF AN
OBJECT'S STATE AND ALLOWS YOU TO ENFORCE BUSINESS RULES OR VALIDATION LOGIC WITHIN THE CLASS'S MEMBER
FUNCTIONS. IF YOU NEED TO ACCESS PRIVATE DATA, YOU TYPICALLY PROVIDE PUBLIC “GETTER” AND “SETTER” MEMBER
FUNCTIONS.



PROTECTED MEMBERS

MEMBERS DECLARED UNDER THE 'PROTECTED' SPECIFIER ARE ACCESSIBLE FROM WITHIN THE CLASS ITSELF AND FROM ITS DERIVED
CLASSES (IN INHERITANCE). THEY ARE NOT ACCESSIBLE FROM OUTSIDE THE CLASS OR ITS DERIVED CLASSES.

PROTECTED MEMBERS ARE PRIMARILY USED IN INHERITANCE SCENARIOS. THEY ALLOW BASE CLASSES TO SHARE DATA AND
FUNCTIONALITY WITH DERIVED CLASSES WHILE STILL KEEPING THAT INFORMATION HIDDEN FROM THE GENERAL PUBLIC. THIS
PROVIDES A BALANCE BETWEEN ENCAPSULATION AND EXTENSIBILITY.

CONSTRUCTORS AND DESTRUCTORS

CONSTRUCTORS AND DESTRUCTORS ARE SPECIAL MEMBER FUNCTIONS THAT ARE AUTOMATICALLY CALLED AT SPECIFIC POINTS
IN AN OBJECTIS LIFECYCLE.

CONSTRUCTORS

A CONSTRUCTOR IS A SPECIAL MEMBER FUNCTION THAT HAS THE SAME NAME AS THE CLASS. |T IS AUTOMATICALLY CALLED
WHEN AN OBJECT OF THE CLASS IS CREATED. CONSTRUCTORS ARE USED TO INITIALIZE THE DATA MEMBERS OF AN OBJECT. THEY
DO NOT HAVE A RETURN TYPE, NOT EVEN ‘voip'.

THERE ARE SEVERAL TYPES OF CONSTRUCTORS:

e DEFAULT CONSTRUCTOR: A CONSTRUCTOR THAT TAKES NO ARGUMENTS. |F YOU DON'T DEFINE ANY CONSTRUCTOR, THE
COMPILER MIGHT PROVIDE A DEFAULT ONE, BUT IT'S OFTEN BEST TO DEFINE YOUR OWN FOR EXPLICIT INITIALIZATION.

o PARAMETERIZED CONSTRUCTOR: A CONSTRUCTOR THAT ACCEPTS ARGUMENTS. THIS ALLOWS YOU TO INITIALIZE AN
OBJECT WITH SPECIFIC VALUES WHEN IT'S CREATED.

e Cory CONSTRUCTOR: A CONSTRUCTOR USED TO CREATE A NEW OBJECT AS A COPY OF AN EXISTING OBJECT.

DesTrRUCTORS

A DESTRUCTOR IS ANOTHER SPECIAL MEMBER FUNCTION THAT HAS THE SAME NAME AS THE CLASS, PRECEDED BY A TILDE ("') IT
IS AUTOMATICALLY CALLED WHEN AN OBJECT GOES OUT OF SCOPE OR IS EXPLICITLY DELETED. DESTRUCTORS ARE USED TO
PERFORM CLEANUP OPERATIONS, SUCH AS DEALLOCATING MEMORY THAT WAS DYNAMICALLY ALLOCATED BY THE OBJECT DURING
ITS LIFETIME.

Like CONSTRUCTORS, DESTRUCTORS DO NOT HAVE A RETURN TYPE AND CANNOT TAKE ARGUMENTS. A CLASS CAN HAVE ONLY
ONE DESTRUCTOR. THEY ARE ESSENTIAL FOR PREVENTING MEMORY LEAKS AND ENSURING THAT RESOURCES MANAGED BY AN
OBJECT ARE PROPERLY RELEASED.

ENCAPSULATION: THE Power oF DATA HIDING

ENCAPSULATION IS ONE OF THE CORE PRINCIPLES OF OBJECT-ORIENTED PROGRAMMING, AND CLASSES ARE THE PRIMARY



MECHANISM FOR ACHIEVING IT IN C++. [T INVOLVES BUNDLING DATA (ATTRIBUTES) AND THE METHODS THAT OPERATE ON THAT
DATA WITHIN A SINGLE UNIT — THE CLASS. THE KEY BENEFIT OF ENCAPSULATION IS DATA HIDING, WHICH MEANS RESTRICTING
DIRECT ACCESS TO AN OBJECT/S INTERNAL DATA MEMBERS.

BY MAKING DATA MEMBERS PRIVATE AND PROVIDING PUBLIC MEMBER FUNCTIONS (L-.I:I TERS AND SET II:RS) TO INTERACT WITH
THEM, YOU ENSURE THAT THE DATA CAN ONLY BE MODIFIED IN CONTROLLED WAYS. THIS ABSTRACTION PREVENTS EXTERNAL
CODE FROM CORRUPTING THE OBJECT,S STATE. IF YOU NEED TO CHANGE HOW THE DATA IS STORED OR PROCESSED INTERNALLY,
YOU CAN MODIFY THE PRIVATE MEMBERS AND THE ASSOCIATED METHODS WITHOUT BREAKING THE CODE THAT USES YOUR
CLASS, AS LONG AS THE PUBLIC INTERFACE REMAINS THE SAME.

CreATING OBJECTS FROM CLASSES

ONCE A CLASS IS DEFINED, YOU CAN CREATE INSTANCES OF THAT CLASS, WHICH ARE CALLED OBJECTS. CREATING AN OBJECT
INVOLVES DECLARING A VARIABLE OF THE CLASS TYPE. THIS PROCESS ALLOCATES MEMORY FOR THE OBJECT AND INITIALIZES ITS
DATA MEMBERS, TYPICALLY BY CALLING A CONSTRUCTOR.

THE SYNTAX FOR CREATING AN OBJECT IS STRAIGHTFORWARD. |F YOU HAVE A CLASS NAMED ‘MYCLASS', YOU CAN CREATE AN
OBJECT NAMED ‘MYOBJECT' LIKE THIS:

MyClass myObject;

IF YOUR CLASS HAS A PARAMETERIZED CONSTRUCTOR, YOU CAN PASS ARGUMENTS WHEN CREATING THE OBJECT:

MyClass myObject(valuel, value2);

AFTER AN OBJECT IS CREATED, YOU CAN ACCESS ITS PUBLIC MEMBER FUNCTIONS USING THE DOT OPERATOR (\.\>. For EXAMPLE,
IF \MYOBJECT\ HAS A PUBLIC MEMBER FUNCTION CALLED \PERFORMACTION()\, YOU WOULD CALL IT AS:

myObject.performAction();

SIMILARLY, IF YOU HAVE PUBLIC MEMBER VARIABLES (THOUGH THIS IS GENERALLY DISCOURAGED FOR DATA), YOU WOULD
ACCESS THEM USING THE DOT OPERATOR AS WELL.

PracCTICAL ExAMPLES OF CLASSES IN C++

To soLIDIFY UNDERSTANDING, LET'S CONSIDER A SIMPLE ‘STUDENT' CLASS. THIS CLASS COULD ENCAPSULATE INFORMATION
ABOUT A STUDENT, SUCH AS THEIR NAME AND ROLL NUMBER, ALONG WITH METHODS TO SET AND GET THIS INFORMATION.

HERE'S A BASIC STRUCTURE:

class Student {

private:

std::string studentName;
int rollNumber;

public:

// Constructor

Student(std::string name, int roll) {
studentName = name;

rollNumber = roll;



// Member function to display student details
void displayDetails() {

std::cout <}

b

IN ‘MAIN()', YOU COULD THEN CREATE A 'STUDENT' OBJECT:

int main() {

Student studentl("Alice", 101);

studentl.displayDetails(); // Output: Name: Alice, Roll Number: 101
return 0;

}

THIS EXAMPLE DEMONSTRATES HOW DATA MEMBERS (\STUDENTNAME\/ \ROLLNUMBER\) ARE KEPT PRIVATE, AND INTERACTION
HAPPENS THROUGH PUBLIC MEMBER FUNCTIONS (\STUDENT\ CONSTRUCTOR AND \DISPLAYDETAILS\).

BeNerFITS oF UsING CLASSES IN C++

THE ADOPTION OF CLASSES IN C++ PROGRAMMING BRINGS A MULTITUDE OF ADVANTAGES THAT SIGNIFICANTLY IMPROVE THE
DEVELOPMENT PROCESS AND THE QUALITY OF THE RESULTING SOFT\W ARE.

o CopE REUSABILITY: CLASSES ALLOW YOU TO DEFINE A BLUEPRINT ONCE AND THEN CREATE MULTIPLE OBJECTS FROM IT.
THis PROMOTES THE DRY (DON'T REPEAT Y OURSELF) PRINCIPLE, AS COMMON ATTRIBUTES AND BEHAVIORS ARE DEFINED
IN A SINGLE PLACE.

* MODULARITY AND ORGANIZATION: BY GROUPING RELATED DATA AND FUNCTIONS INTO CLASSES, CODE BECOMES MORE
ORGANIZED AND EASIER TO MANAGE. THIS MODULARITY MAKES IT SIMPLER TO UNDERSTAND, DEBUG, AND MAINTAIN
COMPLEX PROJECTS.

e ENcAPSULATION AND DATA HiDING: AS DISCUSSED, ENCAPSULATION PROTECTS DATA FROM UNINTENDED MODIFICATION,
LEADING TO MORE ROBUST AND SECURE PROGRAMS. |T ALLOWS FOR CONTROLLED ACCESS TO DATA, ENHANCING DATA
INTEGRITY.

o ABSTRACTION: CLASSES HIDE THE COMPLEX INTERNAL IMPLEMENTATION DETAILS FROM THE USER, EXPOSING ONLY THE
NECESSARY FUNCTIONALITIES. THIS SIMPLIFICATION ALLOWS DEVELOPERS TO FOCUS ON WHAT AN OBJECT DOES RATHER
THAN HOW IT DOES IT.

® MAINTAINABILITY: CHANGES TO THE INTERNAL IMPLEMENTATION OF A CLASS CAN BE MADE WITHOUT AFFECTING OTHER
PARTS OF THE PROGRAM, PROVIDED THE PUBLIC INTERFACE REMAINS CONSISTENT. THIS SIGNIFICANTLY REDUCES THE
EFFORT REQUIRED FOR MAINTENANCE AND UPDATES.

o EXTENSIBILITY: THROUGH INHERITANCE <A CONCEPT BUILT UPON CLASSES), NEW CLASSES CAN BE DERIVED FROM
EXISTING ONES, INHERITING THEIR PROPERTIES AND BEHAVIORS. THIS FACILITATES THE EXTENSION OF EXISTING CODEBASES
WITHOUT REWRITING LARGE AMOUNTS OF LOGIC.

THESE BENEFITS COLLECTIVELY CONTRIBUTE TO MORE EFFICIENT DEVELOPMENT CYCLES, REDUCED ERRORS, AND THE CREATION OF
SCALABLE AND MAINTAINABLE SOFTWARE SOLUTIONS.



MoVING BEYOND THE BASICS

W/HILE UNDERSTANDING THE FUNDAMENTAL CONCEPTS OF CLASSES, OBJECTS, ACCESS SPECIFIERS, CONSTRUCTORS, AND
DESTRUCTORS IS CRUCIAL FOR BEGINNERS, C++ OFFERS MUCH MORE DEPTH. ONCE YOU ARE COMFORTABLE WITH THESE BASICS,
YOU CAN EXPLORE ADVANCED TOPICS LIKE INHERITANCE, POLYMORPHISM, OPERATOR OVERLOADING, AND TEMPLATES. THESE
CONCEPTS BUILD UPON THE FOUNDATION LAID BY CLASSES AND ENABLE YOU TO WRITE EVEN MORE POWERFUL, FLEXIBLE, AND
EFFICIENT C++ PROGRAMS.

MASTERING CLASSES IS A SIGNIFICANT MILESTONE IN YOUR C++ JOURNEY. |T OPENS THE DOOR TO OBJECT-ORIENTED DESIGN
PATTERNS, SOPHISTICATED DATA STRUCTURES, AND EFFICIENT ALGORITHMS. CONTINUOUSLY PRACTICING WITH DIFFERENT
CLASS DESIGNS AND EXPLORING THESE ADVANCED FEATURES WILL HONE YOUR SKILLS AND PREPARE YOU FOR TACKLING COMPLEX
SOFTW ARE DEVELOPMENT CHALLENGES.

FAQ SecTioN

Q: WHAT IS THE FUNDAMENT AL DIFFERENCE BETWEEN A CLASS AND AN OBJECT IN C++?

A: A CLASS IS A BLUEPRINT OR A TEMPLATE THAT DEFINES THE STRUCTURE AND BEHAVIOR FOR A TYPE OF OBJECT. AN OBJECT
IS AN INSTANCE OF A CLASS, MEANING IT IS A CONCRETE REALIZATION OF THAT BLUEPRINT, WITH ITS OWN SPECIFIC DATA
VALUES.

QZ \W/HY ARE DATA MEMBERS USUALLY DECLARED AS PRIVATE IN C++ CLASSES?

A: DATA MEMBERS ARE TYPICALLY DECLARED PRIVATE TO ENFORCE ENCAPSULATION. THIS DATA HIDING PROTECTS THE OB_JECT/S
INTERNAL STATE FROM ACCIDENTAL MODIFICATION BY EXTERNAL CODE, ENSURING DATA INTEGRITY AND ALLOWING FOR
CONTROLLED ACCESS THROUGH PUBLIC MEMBER FUNCTIONS (GETTERS AND SETTERS).

Q: WHAT IS THE PURPOSE OF A CONSTRUCTOR IN A C++ CLASS?

A: A CONSTRUCTOR IS A SPECIAL MEMBER FUNCTION AUTOMATICALLY CALLED WHEN AN OBJECT OF THE CLASS IS CREATED. |TS
PRIMARY PURPOSE IS TO INITIALIZE THE OBJECTIS DATA MEMBERS TO APPROPRIATE STARTING VALUES, ENSURING THE OBJECT IS
IN A VALID STATE FROM THE MOMENT IT'S CREATED.

Q: WHEN IS A DESTRUCTOR CALLED IN C++?

A: A DESTRUCTOR IS A SPECIAL MEMBER FUNCTION AUTOMATICALLY CALLED WHEN AN OBJECT IS DESTROYED. THIS TYPICALLY
HAPPENS WHEN THE OBJECT GOES OUT OF SCOPE (E.G./ AT THE END OF A FUNCTION BLOCK FOR LOCAL VARIABLES) OR WHEN
MEMORY ALLOCATED FOR THE OBJECT IS DEALLOCATED. |TS MAIN ROLE IS TO PERFORM CLEANUP TASKS, SUCH AS RELEASING
DYNAMICALLY ALLOCATED MEMORY.

Q: CAN A CLASS HAVE MULTIPLE CONSTRUCTORS IN C++?

A: YESI A CLASS CAN HAVE MULTIPLE CONSTRUCTORS, PROVIDED THEY HAVE DIFFERENT PARAMETER LISTS. THIS IS KNOWN AS
CONSTRUCTOR OVERLOADING, ALLOWING YOU TO CREATE OBJECTS IN VARIOUS WAYS, SUCH AS WITH DEFAULT VALUES,
SPECIFIC INITIAL VALUES, OR BY COPYING ANOTHER OBJECT.

QI \WHAT DOES THE 'PUBLIC' ACCESS SPECIFIER MEAN FOR CLASS MEMBERS?

A: MEMBERS DECLARED AS 'PUBLIC' ARE ACCESSIBLE FROM ANY\WHERE, BOTH WITHIN THE CLASS ITSELF AND FROM OUTSIDE THE
CLASS. THEY FORM THE INTERFACE THAT OTHER PARTS OF THE PROGRAM USE TO INTERACT WITH OBJECTS OF THAT CLASS.



QI How DOES ENCAPSULATION IMPROVE CODE MAINTAINABILITY?

A: ENCAPSULATION ALLOWS YOU TO HIDE THE INTERNAL IMPLEMENTATION DETAILS OF A CLASS. IF YOU NEED TO CHANGE HOW
THE DATA IS STORED OR PROCESSED INTERNALLY, YOU CAN MODIFY THE PRIVATE MEMBERS AND THEIR ASSOCIATED METHODS
WITHOUT AFFECTING THE EXTERNAL CODE THAT USES THE CLASS, AS LONG AS THE PUBLIC INTERFACE REMAINS THE SAME. THiS
ISOLATION OF CHANGES SIGNIFICANTLY ENHANCES MAINTAINABILITY.
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