CLASSES AND OBJECTS C++ FOR BEGINNERS US

UNDERSTANDING CLASSES AND OBJECTS IN C++ FOR BEGINNERS IN THE US

CLASSES AND OBJECTS C++ FOR BEGINNERS US IS A FUNDAMENTAL CONCEPT THAT UNLOCKS THE POWER OF OBJECT-ORIENTED
PROGRAMMING (OOP) IN C++. THIS ARTICLE PROVIDES A COMPREHENSIVE, STEP~BY-STEP GUIDE FOR BEGINNERS IN THE UNITED
STATES TO GRASP THESE CORE PRINCIPLES. WE WILL DELVE INTO WHAT CLASSES AND OBJECTS ARE, THEIR RELATIONSHIP, HOW
TO DEFINE AND UTILIZE THEM, AND WHY THEY ARE SO CRUCIAL FOR BUILDING ROBUST AND SCALABLE SOFTWARE APPLICATIONS.
BY THE END OF THIS GUIDE, YOU WILL HAVE A SOLID FOUNDATION TO START APPLYING THESE CONCEPTS IN YOUR OWN C++
PROJECTS, MOVING BEYOND PROCEDURAL PROGRAMMING TOW ARDS A MORE MODULAR AND MANAGEABLE APPROACH. THis
EXPLORATION WILL COVER ESSENTIAL SYNTAX, PRACTICAL EXAMPLES, AND BEST PRACTICES RELEVANT TO C++ PROGRAMMING
FOR NEWWCOMERS.
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WHAT ARE CLASSES AND OBJECTS IN C++?

IN C++, A CLASS IS A BLUEPRINT OR A TEMPLATE FOR CREATING OBJECTS. THINK OF IT AS A DESIGN DOCUMENT FOR A SPECIFIC
TYPE OF ENTITY. |T ENCAPSULATES DATA (ATTRIBUTES OR PROPEETIES) AND THE METHODS (FUNCTIONS OR BEHAVIORS) THAT
OPERATE ON THAT DATA. THIS BUNDLING OF DATA AND FUNCTIONS TOGETHER IS A CORNERSTONE OF OBJECT-ORIENTED
PROGRAMMING. CLASSES DEFINE THE STRUCTURE AND BEHAVIOR THAT ALL OBJECTS OF THAT PARTICULAR TYPE WILL SHARE.
THEY DON'T HOLD ANY ACTUAL DATA THEMSELVES;, THEY MERELY DESCRIBE WHAT KIND OF DATA AN OBJECT WILL CONTAIN AND
WHAT OPERATIONS CAN BE PERFORMED ON IT.

AN OBJECT, ON THE OTHER HAND, IS AN INSTANCE OF A CLASS. W/HEN YOU CREATE AN OBJECT, YOU ARE ESSENTIALLY BRINGING
THE BLUEPRINT TO LIFE, ALLOCATING MEMORY FOR ITS DATA MEMBERS, AND MAKING ITS MEMBER FUNCTIONS AVAILABLE FOR USE.
EACH OBJECT CREATED FROM THE SAME CLASS IS A DISTINCT ENTITY, WITH ITS OWN SET OF DATA. FOR EXAMPLE, IF A ‘CAR'
CLASS IS A BLUEPRINT FOR CARS, THEN INDIVIDUAL CARS LIKE A “RED ToYoTA CAMRY” OR A “BLUE ForD F-150" ARE
OBJECTS OF THAT 'CAR' CLASS. EACH OBJECT WILL HAVE ITS OWN COLOR, MODEL, AND SPEED, BUT THEY ALL SHARE THE SAME
FUNDAMENTAL CHARACTERISTICS DEFINED BY THE 'CAR' CLASS.

DerINING YoOUR FIRsT C++ CLASS

DEFINING A CLASS IN C++ INVOLVES USING THE 'CLASS' KEYWORD, FOLLOWED BY THE CLASS NAME, AND THEN ENCLOSING THE
MEMBERS (DATA AND FUNCTIONS) WITHIN CURLY BRACES. |T's cusToMARY To USE PAscaLCASE or CAMELCASE FOR CLASS
NAMES, THOUGH NOT STRICTLY ENFORCED BY THE COMPILER. THE DEFINITION TYPICALLY RESIDES IN A HEADER FILE (.H OR .HPP)
FOR BETTER ORGANIZATION AND REUSABILITY, THOUGH FOR SIMPLE EXAMPLES, IT CAN BE PLACED DIRECTLY IN YOUR SOURCE
FILE.

HERE'S THE BASIC SYNTAX FOR DEFINING A CLASS:

e ‘cLass CLassName {



*/] Access speciFier (E.G., PUBLIC, PRIVATE)'

*// DATA MeMBERS (VARIABLES)"

*// Memeer FUNCTIONS (METHODS)"

‘}: // DON'T FORGET THE SEMICOLON!'

DATA MEMBERS ARE VARIABLES DECLARED WITHIN THE CLASS THAT REPRESENT THE STATE OR ATTRIBUTES OF AN OBJECT.
MEMBER FUNCTIONS ARE FUNCTIONS DECLARED WITHIN THE CLASS THAT DEFINE THE BEHAVIOR OR ACTIONS AN OBJECT CAN
PERFORM. ACCESS SPECIFIERS, WHICH WE WILL DISCUSS IN MORE DETAIL LATER, CONTROL THE VISIBILITY AND ACCESSIBILITY OF
THESE MEMBERS.

CReATING OBJECTS FROM CLASSES

ONCE A CLASS IS DEFINED, YOU CAN CREATE OBJECTS (INSTANCES) OF THAT CLASS. THIS PROCESS IS CALLED INSTANTIATION.
IN C++, YOU CAN DECLARE AN OBJECT OF A CLASS SIMILAR TO HOW YOU DECLARE A VARIABLE OF A BUILT-IN TYPE. WHEN AN
OBJECT IS DECLARED, MEMORY IS ALLOCATED FOR ITS DATA MEMBERS, AND IT BECOMES READY TO USE THE CLASS’S MEMBER
FUNCTIONS.

THE SYNTAX FOR CREATING AN OBJECT IS STRAIGHTFORW ARD:

ClassName objectName;

FOR EXAMPLE, IF YOU HAVE A 'DOG' CLASS, YOU CAN CREATE AN OBJECT NAMED 'MYDOG' LIKE THIS:
Dog myDog;
THIS 'MYDOG' OBJECT IS NOW AN INSTANCE OF THE 'DOG' CLASS, POSSESSING ITS OWN SET OF DATA MEMBERS (LIKE NAME,

BREED, AGE) AND THE ABILITY TO PERFORM ACTIONS DEFINED BY THE 'DOG' CLASS’S MEMBER FUNCTIONS (LIkE ‘BARK()",
\ \
FeTcHOY).

ACCEsSs SPECIFIERS: PusLIC, PRIVATE, AND PROTECTED

ACCESS SPECIFIERS IN C++ DETERMINE THE ACCESSIBILITY OF CLASS MEMBERS. THEY ARE CRUCIAL FOR ENFORCING
ENCAPSULATION, A KEY OOP PRINCIPLE THAT HIDES IMPLEMENTATION DETAILS AND EXPOSES ONLY NECESSARY
FUNCTIONALITIES. THE THREE PRIMARY ACCESS SPECIFIERS ARE 'PUBLIC', 'PRIVATE', AND 'PROTECTED .

PusLIic MeEMBERS

MEMBERS DECLARED UNDER THE 'PUBLIC' SPECIFIER ARE ACCESSIBLE FROM ANYWHERE OUTSIDE THE CLASS, AS WELL AS FROM
WITHIN THE CLASS ITSELF AND ITS DERIVED CLASSES. THIS IS TYPICALLY WHERE YOU PLACE THE INTERFACE OF YOUR CLASS —
THE FUNCTIONS THAT USERS OF THE CLASS WILL INTERACT WITH.

PrIVATE MEMBERS

MEMBERS DECLARED UNDER THE PRIVATE' SPECIFIER ARE ACCESSIBLE ONLY FROM WITHIN THE CLASS ITSELF. THEY CANNOT BE
ACCESSED DIRECTLY FROM OUTSIDE THE CLASS OR FROM DERIVED CLASSES. THIS IS THE DEFAULT ACCESS LEVEL FOR MEMBERS



OF A 'CLASS' IF NO SPECIFIER IS EXPLICITLY PROVIDED. ENCAPSULATING DATA AS 'PRIVATE' HELPS PROTECT IT FROM
UNINTENDED MODIFICATION AND ENSURES DATA INTEGRITY.

PROTECTED MEMBERS

MEMBERS DECLARED UNDER THE 'PROTECTED' SPECIFIER ARE ACCESSIBLE FROM WITHIN THE CLASS ITSELF AND FROM ANY CLASSES
THAT DERIVE FROM IT (CHILD CLASSES). HO\X/EVER, THEY ARE NOT ACCESSIBLE FROM OUTSIDE THE CLASS HIERARCHY. THIS
SPECIFIER IS PARTICULARLY IMPORTANT IN INHERITANCE SCENARIOS.

CONSTRUCTORS AND DESTRUCTORS EXPLAINED

CONSTRUCTORS AND DESTRUCTORS ARE SPECIAL MEMBER FUNCTIONS THAT PLAY VITAL ROLES IN THE LIFECYCLE OF AN OBJECT.
THEY ARE AUTOMATICALLY CALLED AT SPECIFIC POINTS, SIMPLIFYING OBJECT MANAGEMENT.

CONSTRUCTORS

A CONSTRUCTOR IS A SPECIAL MEMBER FUNCTION THAT IS AUTOMATICALLY CALLED WHEN AN OBJECT OF A CLASS IS CREATED.
[TS PRIMARY PURPOSE IS TO INITIALIZE THE DATA MEMBERS OF THE OBJECT. A CONSTRUCTOR HAS THE SAME NAME AS THE
CLASS AND DOES NOT HAVE A RETURN TYPE, NOT EVEN ‘voIb'. A CLASS CAN HAVE MULTIPLE CONSTRUCTORS, PROVIDED THEY
HAVE DIFFERENT PARAMETER LISTS (THIS IS KNOWN AS CONSTRUCTOR OVERLOADING).

THE DEFAULT CONSTRUCTOR IS ONE THAT TAKES NO ARGUMENTS. |F YOU DON'T DEFINE ANY CONSTRUCTORS, THE COMPILER
MAY GENERATE A DEFAULT CONSTRUCTOR FOR YOU, BUT IT MIGHT NOT PERFORM ANY INITIALIZATION. IT's Goob PRACTICE TO
DEFINE YOUR OWN CONSTRUCTORS TO ENSURE PROPER INITIALIZATION.

EXAMPLE OF A CONSTRUCTOR:

ClassName(parameters) { / initialization code / }

DesTRUCTORS

A DESTRUCTOR IS ANOTHER SPECIAL MEMBER FUNCTION THAT IS AUTOMATICALLY CALLED WHEN AN OBJECT GOES OUT OF
SCOPE OR IS EXPLICITLY DELETED. |TS PRIMARY PURPOSE IS TO PERFORM CLEANUP OPERATIONS, SUCH AS RELEASING
DYNAMICALLY ALLOCATED MEMORY OR CLOSING FILES. A DESTRUCTOR HAS THE SAME NAME AS THE CLASS, PRECEDED BY A
TILDE (~), AND IT ALSO HAS NO RETURN TYPE.

A CLASS CAN HAVE ONLY ONE DESTRUCTOR. IF YOU DON’T DEFINE ONE, THE COMPILER WILL GENERATE A DEFAULT DESTRUCTOR.
THE DEFAULT DESTRUCTOR TYPICALLY HANDLES THE DEALLOCATION OF MEMORY THAT THE OBJECT ITSELF OCCUPIED, BUT NOT
ANY MEMORY THAT WAS DYNAMICALLY ALLOCATED BY THE OBJECT.

EXAMPLE OF A DESTRUCTOR:

~ClassName() { / cleanup code / }

MeMBER FUNCTIONS AND DATA MEMBERS

DATA MEMBERS, AS MENTIONED, STORE THE STATE OR ATTRIBUTES OF AN OBJECT. THEY ARE ESSENTIALLY VARIABLES DECLARED
WITHIN THE CLASS. FOR EXAMPLE, IN A 'CAR' CLASS, DATA MEMBERS COULD INCLUDE 'COLOR', ‘MODEL', 'YEAR', AND 'SPEED'.



MEMBER FUNCTIONS, ALSO KNOWN AS METHODS, DEFINE THE BEHAVIORS OR OPERATIONS THAT AN OBJECT CAN PERFORM. THEY
OPERATE ON THE OBJECT'S DATA MEMBERS. FOR INSTANCE, A 'CAR' CLASS MIGHT HAVE MEMBER FUNCTIONS LIKE
‘AcceLerATE(Q)", BRAKE(Q)", ‘cHANGECOLOR()", AND ‘GETSPEED()".

\W/HEN YOU CALL A MEMBER FUNCTION ON AN OBJECT, IT IMPLICITLY OPERATES ON THAT SPECIFIC OBJECT'S DATA. FOR
EXAMPLE, IF YOU HAVE ‘MYCAR.ACCELERATE()", THE 'ACCELERATE' FUNCTION WILL MODIFY THE 'SPEED' DATA MEMBER OF THE
‘MYCAR' OBJECT.

DEFINING MEMBER FUNCTIONS WITHIN THE CLASS BODY:

returnType functionName(parameters) { / function body / }

[T IS ALSO COMMON PRACTICE TO DECLARE MEMBER FUNCTIONS WITHIN THE CLASS DEFINITION AND DEFINE THEM OUTSIDE THE
CLASS BODY USING THE SCOPE RESOLUTION OPERATOR (\ZI\> FOR BETTER READABILITY, ESPECIALLY FOR LONGER FUNCTIONS.

PrAcTICAL ExAMPLE: A SIMPLE CAR CLASS

LET’'S PUT THESE CONCEPTS INTO PRACTICE WITH A 'CAR' CLASS. THIS EXAMPLE DEMONSTRATES DEFINING A CLASS, ITS DATA
MEMBERS, A CONSTRUCTOR, A DESTRUCTOR, AND MEMBER FUNCTIONS.

include <iostream>
include <string>

class Car {
private:
std::string model;
std::string color;
int year;

int speed;

public:

// Constructor

Car(std::string mod, std::string col, int yr) : model(mod), color(col),
year(yr), speed(0) {

std::cout << "A new car created: " << color << " " << model << std::endl;

}

// Destructor

~Car() {

std::cout << "The car " << color << " " << model << " is being destroyed." <<
std::endl;

}

// Member function to accelerate

void accelerate(int increment) {

speed += increment;

std::cout << model << " accelerated. Current speed: " << speed << " mph." <<
std::endl;

}



// Member function to brake

void brake(int decrement) {

if (speed - decrement >= 0) {

speed -= decrement;

} else {

speed = 0;

}

std::cout << model << " braked. Current speed: " << speed << " mph." <<
std::endl;

}

// Member function to get the current speed
int getSpeed() const {
return speed;

}

// Member function to display car info
void displayInfo() const {

std::cout << "Car Info: Model - " << model << ", Color - " << color << ",
Year - " << year << std::endl;

}

b

int main() {

// Creating objects (instances) of the Car class
Car myCar("Sedan", "Blue", 2022);

Car anotherCar("Suv", "Red", 2023);

myCar.displayInfo();

myCar.accelerate(30);

myCar.brake(10);

std::cout << myCar.model << " is going " << myCar.getSpeed() << " mph." <<
std::endl; // Error: model is private

anotherCar.displayInfo();
anotherCar.accelerate(50);
anotherCar.brake(20);

return 0;

}

IN THIS EXAMPLE, 'MODEL", 'COLOR', 'YEAR', AND 'SPEED' ARE PRIVATE DATA MEMBERS, MEANING THEY CAN ONLY BE ACCESSED
AND MODIFIED BY THE MEMBER FUNCTIONS OF THE ‘CAR' CLASS. THE CONSTRUCTOR INITIALIZES THESE MEMBERS WHEN A 'CAR'
OBJECT IS CREATED. THE 'ACCELERATE', 'BRAKE', 'GETSPEED', AND 'DISPLAYINFO' FUNCTIONS ARE PUBLIC MEMBER FUNCTIONS
THAT ALLOW INTERACTION WITH THE ‘CAR' OBJECT. NOTICE THE ATTEMPT TO ACCESS ‘MYCAR.MODEL' DIRECTLY IN ‘MAIN'
WOULD RESULT IN A COMPILE-TIME ERROR BECAUSE 'MODEL' IS A PRIVATE MEMBER.

BeNeriTS oF UsING CLASSES AND OBJECTS



OBJECT-ORIENTED PROGRAMMING, PARTICULARLY THROUGH THE USE OF CLASSES AND OBJECTS, OFFERS SIGNIFICANT
ADVANTAGES FOR SOFTWARE DEVELOPMENT. THESE BENEFITS CONTRIBUTE TO MORE MAINTAINABLE, SCALABLE, AND
UNDERSTANDABLE CODEBASES.

MoDULARITY: CLASSES BREAK DOWN COMPLEX PROBLEMS INTO SMALLER, SELF-CONTAINED UNITS. EACH cLASS
REPRESENTS A SPECIFIC ENTITY OR CONCEPT, MAKING THE OVERALL PROGRAM EASIER TO MANAGE AND DEBUG.

ReUSABILITY: ONCE A CLASS IS DEFINED, IT CAN BE USED TO CREATE MULTIPLE OBJECTS. FURTHERMORE, CLASSES CAN BE
INHERITED BY OTHER CLASSES, ALLOWING FOR CODE REUSE AND THE CREATION OF SPECIALIZED VERSIONS OF EXISTING
CLASSES.

ENCAPSULATION: BY BUNDLING DATA AND METHODS TOGETHER AND CONTROLLING ACCESS WITH SPECIFIERS,
ENCAPSULATION HIDES THE INTERNAL WORKINGS OF A CLASS. THIS PROTECTS DATA FROM ACCIDENTAL CORRUPTION AND
ALLOWS DEVELOPERS TO CHANGE THE INTERNAL IMPLEMENTATION WITHOUT AFFECTING OTHER PARTS OF THE PROGRAM
THAT USE THE CLASS.

MAINTAINABILITY: \WELL-DESIGNED CLASSES MAKE IT EASIER TO FIX BUGS OR ADD NEW FEATURES. CHANGES WITHIN A
CLASS ARE LESS LIKELY TO HAVE UNINTENDED RIPPLE EFFECTS THROUGHOUT THE ENTIRE PROGRAM.

ABSTRACTION: CLASSES ALLOW DEVELOPERS TO CREATE ABSTRACTIONS, FOCUSING ON WHAT AN OBJECT DOES
RATHER THAN HOW IT DOES IT. THIS SIMPLIFIES COMPLEX SYSTEMS BY PROVIDING A HIGH-LEVEL VIEW OF COMPONENTS.

CoMMON PITFALLS FOR BEGINNERS

AS YOU BEGIN YOUR JOURNEY WITH CLASSES AND OBJECTS IN C++, IT'S COMMON TO ENCOUNTER CERTAIN CHALLENGES. BEING
AW ARE OF THESE POTENTIAL PITFALLS CAN HELP YOU AVOID THEM AND LEARN MORE EFFICIENTLY.

FAQ

FORGETTING THE SEMICOLON: A SURPRISINGLY COMMON MISTAKE IS FORGETTING THE SEMICOLON AFTER THE CLASS
DEFINITION BLOCK ('}:"). THIS WILL LEAD TO SYNTAX ERRORS.

MISUNDERSTANDING ACCESS SPECIFIERS: CONFUSING 'PUBLIC', 'PRIVATE', AND 'PROTECTED' CAN LEAD TO ERRORS
WHERE YOU TRY TO ACCESS PRIVATE MEMBERS FROM OUTSIDE THE CLASS.

NoT INITIALIZING DATA MEMBERS: FAILING TO INITIALIZE DATA MEMBERS IN THE CONSTRUCTOR CAN RESULT IN OBJECTS
STARTING WITH UNPREDICTABLE VALUES, LEADING TO BUGS.

MEeMORY LEAKS: \W/HEN DEALING WITH DYNAMIC MEMORY ALLOCATION (USING 'NEW' AND ‘DELETE'), FORGETTING TO
DEALLOCATE MEMORY IN THE DESTRUCTOR OR ELSEWHERE CAN CAUSE MEMORY LEAKS, WHICH CAN DEGRADE APPLICATION
PERFORMANCE.

ConrFusING CLASS DEFINITION WITH OBJECT CREATION: REMEMBERING THAT A CLASS IS A BLUEPRINT AND AN OBJECT IS
AN INSTANCE IS CRUCIAL. YOU DEFINE A CLASS ONCE, BUT YOU CAN CREATE MANY OBJECTS FROM IT.

OverLY CoMpLEX CLASSES: For BEGINNERS, IT'S TEMPTING TO PUT TOO MUCH FUNCTIONALITY INTO A SINGLE CLASS.
IT'S BETTER TO START WITH SIMPLE, FOCUSED CLASSES AND BUILD COMPLEXITY GRADUALLY.



QZ W/HAT IS THE MAIN DIFFERENCE BETWEEN A CLASS AND AN OBJECT IN C++?

A: A CLASS IS A BLUEPRINT OR A TEMPLATE THAT DEFINES THE STRUCTURE AND BEHAVIOR OF AN ENTITY, WHILE AN OBJECT IS
AN ACTUAL INSTANCE OF THAT CLASS, WITH ITS OWN UNIQUE DATA AND THE ABILITY TO PERFORM THE ACTIONS DEFINED BY
THE CLASS.

QZ \W/HY IS ENCAPSULATION IMPORTANT WHEN USING CLASSES AND OBJECTS IN C++?

A: ENCAPSULATION IS IMPORTANT BECAUSE IT BUNDLES DATA AND METHODS TOGETHER, HIDING THE INTERNAL IMPLEMENTATION
DETAILS OF A CLASS. THIS PROTECTS DATA FROM UNAUTHORIZED ACCESS OR MODIFICATION, ENHANCES SECURITY, AND MAKES
CODE MORE MODULAR AND MAINTAINABLE.

QI CAN | CREATE A CLASS WITHOUT ANY DATA MEMBERS OR MEMBER FUNCTIONS?

A: YES, YOU CAN TECHNICALLY DEFINE AN EMPTY CLASS IN C++, BUT IT WOULDN'T BE VERY USEFUL. A CLASS IS INTENDED TO
REPRESENT A TYPE WITH SPECIFIC ATTRIBUTES AND BEHAVIORS.

Q: WHAT HAPPENS IF | DON'T DEFINE A CONSTRUCTOR FOR MY C++ CLASS?

A: |[F YOU DON'T DEFINE ANY CONSTRUCTORS, THE C++ COMPILER WILL AUTOMATICALLY GENERATE A DEFAULT CONSTRUCTOR
FOR YOUR CLASS. THIS DEFAULT CONSTRUCTOR MAY NOT PERFORM ANY EXPLICIT INITIALIZATION OF DATA MEMBERS.

Q: How po | ACCESS A PRIVATE MEMBER OF A CLASS FROM OUTSIDE THE CLASS?

A: YOU CANNOT DIRECTLY ACCESS PRIVATE MEMBERS FROM OUTSIDE THE CLASS. THIS IS BY DESIGN FOR ENCAPSULATION. YoU
MUST PROVIDE PUBLIC MEMBER FUNCTIONS (GETTERS AND SETTERS) TO INTERACT WITH PRIVATE DATA IN A CONTROLLED
MANNER.

Q: WHAT IS THE ROLE OF THE 'CONST' KEYWORD WHEN USED WITH MEMBER FUNCTIONS
IN C++ CLASSES?

A: WHEN A MEMBER FUNCTION IS DECLARED AS 'CONST', IT SIGNIFIES THAT THE FUNCTION WILL NOT MODIFY THE STATE (L.E.,
THE DATA MEMBERS) OF THE OBJECT IT IS CALLED UPON. THIS IS USEFUL FOR FUNCTIONS THAT ONLY RETRIEVE INFORMATION,
LIkE A ‘GETSPEED()' FUNCTION.

QI IS IT NECESSARY TO INCLUDE HEADER FILES WHEN WORKING WITH CLASSES IN C++?

A: YES, IT IS GENERALLY GOOD PRACTICE TO DEFINE CLASSES IN HEADER FILES (.H OR .HPP) AND INCLUDE THEM IN THE SOURCE
FILES (.CPP) WHERE YOU INTEND TO USE THEM. THIS PROMOTES MODULARITY AND REUSABILITY.

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

A: THE PRIMARY PURPOSE OF A DESTRUCTOR IS TO PERFORM CLEANUP OPERATIONS WHEN AN OBJECT IS DESTROYED. THIS
TYPICALLY INVOLVES RELEASING ANY DYNAMICALLY ALLOCATED MEMORY OR CLOSING RESOURCES THAT THE OBJECT MIGHT
HAVE ACQUIRED DURING ITS LIFETIME.
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