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Programming Language - C & C++

Escape Sequence

Variables
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Preprocessors
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Namespace
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Selection and Repetition
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Ternary If
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Switch Case

While
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Do-While

Increment and Decrement Operators

Scope of Variables
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For Loop

Nested Loop
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Break and Continue
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Operations in C

Priority of Operations
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Data Type
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Casting
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Array
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Function
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Call by Value and Call by Reference
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Passing Array to Function

Pointer
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Address Operation
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DMA(Dynamic Memory Allocation)
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Memory Leak
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Multi-Dimesion Array



1/23/23, 12:02 AM Memo_PL_Cplusplus

file:///C:/Users/User/Downloads/Memo_PL_Cplusplus.html 32/88



1/23/23, 12:02 AM Memo_PL_Cplusplus

file:///C:/Users/User/Downloads/Memo_PL_Cplusplus.html 33/88

Pointer Arithmetic
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Main Function Arguments
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OOP
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Data Abstraction

Struct in C and Class in C++
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In [ ]: #include <iostream>
using namespace std;

struct MyVector {
    int n;
    int* m;
    void init(int dim);
    void print();
};

void MyVector::init(int dim){
    n = dim;
    m = new int[n];

    for(int i = 0; i < n; i++){
        m[i] = 0;
    }
}

void MyVector::print(){
    cout << "(";
    for(int i = 0; i < n-1; i++){
        cout << m[i] << ", ";
    }
    cout << m[n-1] << ")" << endl;
}

int main(){
    cout << "Welcome to Learning C++ Data Structure and Algorithm" << endl;
    cout << "Topic: OOP - Class" << endl << endl;

    MyVector v;
    v.init(3);
    v.m[0] = 3;
    v.print();

    delete [] v.m;

    return 0;
}
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Class in C++
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Struct vs Class
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Encapsulation
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Visibility in Class
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Class Constructor and Deconstructor
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In [ ]: #include <iostream>
using namespace std;

class MyVector {
private:
    int n;
    int* m;
public:
    MyVector();
    MyVector(int dim, int value = 0);
    ~MyVector();
    void print();
};

MyVector::MyVector(){
    n = 0;
    m = nullptr;
}

MyVector::MyVector(int dim, int value){
    n = dim;
    m = new int[n];
    for(int i =0; i < n; i++){
        m[i] = value;
    }
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Getter and Setter

}

MyVector::~MyVector(){
    delete [] m;
}

void MyVector::print(){
    cout << "(";
    for(int i = 0; i < n-1; i++){
        cout << m[i] << ", ";
    }
    cout << m[n-1] << ")" << endl;
}

int main(){
    cout << "Welcome to Learning C++ Data Structure and Algorithm" << endl;
    cout << "Topic: OOP - Class" << endl << endl;

    MyVector v1(1);
    MyVector v2(3, 8);

    v1.print();
    v2.print();

    return 0;
}

In [ ]: #include <iostream>
using namespace std;

class A {
public:
    A() { cout << "A\n"; }
    ~A() { cout << "~A\n"; }
};

class B {
private:
    A a;
public:
    B() { cout << "B\n"; }
    ~B() { cout << "~B\n"; }
};

int main(){
    B b;
    
    return 0;
}
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Static Member
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Object Pointer
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Copy Constructor
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Member Initilizers

Friend
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In [ ]: #include <iostream>
#include <cstdlib>
using namespace std;

class MyVector {
private:
    int n;
    double* m;
public:
    MyVector();
    MyVector(int dim, double v[]);
    MyVector(const MyVector& v); //Deep Copy
    ~MyVector();
    void print() const;
    bool operator== (const MyVector& v) const;
    bool operator!= (const MyVector& v) const;
    double operator[] (int i) const;
    double& operator[] (int i);
    MyVector& operator= (const MyVector& v);
    const MyVector& operator+= (const MyVector& v);
    const MyVector operator+ (const MyVector& v);
    const MyVector operator+ (double d);
    friend const MyVector operator+ (const MyVector& v, double d);
};
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MyVector::MyVector() : n(0), m(nullptr) {
}

MyVector::MyVector(int dim, double v[]) : n(dim){
    m = new double[n];
    for(int i =0; i < n; i++){
        m[i] = v[i];
    }
}

//Deep Copy
MyVector::MyVector(const MyVector& v): n(v.n){
    m = new double[n];
    for(int i = 0; i < n; i++){
        m[i] = v.m[i];
    }
}

MyVector::~MyVector(){
    delete [] m;
}

void MyVector::print() const {
    cout << "(";
    for(int i = 0; i < n - 1; i++){
        cout << m[i] << ", ";
    }
    cout << m[n - 1] << ")";
}

bool MyVector::operator== (const MyVector& v) const {
 if(n != v.n)
    return false;
 else {
    for(int i = 0; i < n; i++){
        if(m[i] != v.m[i])
            return false;
    }
 }
 return true;
}

bool MyVector::operator!= (const MyVector& v) const {
    return (*this == v);
}

double MyVector::operator[] (int i) const {
    if (i < 0 || i >=n){
        exit(1); //terminate the program! required <cstdlib>
    }
    return m[i];
}

double& MyVector::operator[] (int i){
    if (i < 0 || i >= n){
        exit(1);
    }
    return m[i];
}
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MyVector& MyVector::operator= (const MyVector& v){
    if(this != &v){
        if(this->n != v.n){
            delete [] this->m;
            this->n = v.n;
            this->m = new double[this->n];
        }
        for(int i = 0; i < n; i++){
            this->m[i] = v.m[i];
        }
    }
    return *this;
}

const MyVector& MyVector::operator+= (const MyVector& v){
    if(this->n == v.n){
        for(int i = 0; i < n; i++){
            this->m[i] += v.m[i];
        }
    }
    return *this;
}

const MyVector MyVector::operator+ (const MyVector& v){
    MyVector sum(*this); //MyVector(const MyVector& v)
    sum += v;
    return sum;
}

const MyVector MyVector::operator+ (double d){
    MyVector sum(*this);
    for(int i = 0; i < n; i++){
        sum[i] += d;
    }
    return sum;
}

const MyVector operator+ (const MyVector& v, double d){
    MyVector sum(v);
    for(int i = 0; i < v.n; i++){
        sum[i] += d;
    }
    return sum;
}

const MyVector operator+ (double d, const MyVector& v){
    return v + d;
}

const MyVector operator+ (const MyVector& v1, const MyVector& v2){
    MyVector sum(v1);
    sum += v2;
    return sum;
}

int main(){
    cout << "Welcome to Learning C++ Data Structure and Algorithm" << endl;
    cout << "Topic: OOP - Class" << endl << endl;
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Inheritance

    double d1[5] = {1, 2, 3, 4, 5};
    MyVector a1(5, d1);

    double d2[4] = {1, 2, 3, 4};
    MyVector a2(4, d2);

    MyVector a3(a1);

    cout << (a1 == (a2) ? "Y" : "N");
    cout << endl;
    cout << (a1 == (a3) ? "Y" : "N");
    cout << endl;

    cout << "a1[3]: "<< a1[3] << endl;
    a1[1] = 999;
    cout << "a1[1]: " << a1[1] <<endl;

    cout << "a1: ";
    a1.print();
    cout << endl;

    cout << "a2: ";
    a2.print();
    cout << endl;

    cout << "a3: ";
    a3.print();
    cout << endl;

    a1 += a3;
    cout << "a1 + a3: ";
    a1.print();
    cout << endl;

    a1 = a1 + 4.2;
    cout << "a1 + 4.2: ";
    a1.print();
    cout << endl;

    a2 = 100+ a2;
    cout << "100 + a2: ";
    a2.print();
    cout << endl;

    return 0;
}
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Overriding vs Overloading



1/23/23, 12:02 AM Memo_PL_Cplusplus

file:///C:/Users/User/Downloads/Memo_PL_Cplusplus.html 60/88



1/23/23, 12:02 AM Memo_PL_Cplusplus

file:///C:/Users/User/Downloads/Memo_PL_Cplusplus.html 61/88



1/23/23, 12:02 AM Memo_PL_Cplusplus

file:///C:/Users/User/Downloads/Memo_PL_Cplusplus.html 62/88

Polymorphism
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Early Binding and Late Binding
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Virtual Function
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this

Constant Object
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Member Initilizers

Operator Overload
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Assignment Operator
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String Class
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String Processing Function

getline()
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getline() vs >>
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substr()
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find()

Insertion, Replacement, Erasing
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File Stream
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C++ SL(Strandard Library)
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Self-defined Library

Templates
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In [ ]: #include <iostream>
#include <cmath>
using namespace std;
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template<typename KeyType>
class Character {
protected:
    static const int EXP_LV =100;
    KeyType name;
    int level;
    int exp;
    int power;
    int knowledge;
    int luck;
    void levelUp(int pInc, int kInc, int lInc);
public:
    Character(KeyType n, int lv, int po, int kn, int lu);
    virtual void print();
    virtual void beatMonster(int exp) = 0; //pure virtual function
    KeyType getName();
};

//construct
template<typename KeyType>
Character<KeyType>::Character(KeyType n, int lv, int po, int kn, int lu)
    : name(n), level(lv), exp(pow(lv - 1, 2) * EXP_LV),
      power(po), knowledge(kn), luck(lu) {
}

template<typename KeyType>
void Character<KeyType>::print(){
    cout << this->name
         << ": Level " << this->level
         << " (" << this->exp << "/" << pow(this->level, 2) * EXP_LV
         << ")," << this->power << "-" << this->knowledge
         << "-" << this->luck << endl;
}

template<typename KeyType>
KeyType Character<KeyType>::getName(){
    return this->name;
}

template<typename KeyType>
void Character<KeyType>::beatMonster(int exp){
    this->exp += exp;
    while(this->exp >= pow(this->level, 2) * EXP_LV){
        this->levelUp(0, 0, 0);
    }
}

template<typename KeyType>
void Character<KeyType>::levelUp(int pInc, int kInc, int lInc){
    this->level++;
    this->power += pInc;
    this->knowledge += kInc;
    this->luck += lInc;
}

template<typename KeyType>
class Warrior : public Character<KeyType> {
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private:
    static const int PO_LV = 10;
    static const int KN_LV = 5;
    static const int LU_LV = 5;
public:
    Warrior(KeyType n, int lv = 0);
    void print();
    void beatMonster(int exp);
};

template<typename KeyType>
Warrior<KeyType>::Warrior(KeyType n, int lv)
        : Character<KeyType>(n, lv, lv * PO_LV, lv * KN_LV, lv * LU_LV) {}

template<typename KeyType>
void Warrior<KeyType>::print() {
    cout << "Warrior: ";
    Character<KeyType>::print();
}

template<typename KeyType>
void Warrior<KeyType>::beatMonster(int exp){ // function overloading
    this->exp += exp;
    while(this->exp >= pow(this->level, 2) * Character<KeyType>::EXP_LV){
        this->levelUp(PO_LV, KN_LV, LU_LV);
    }
}

template<typename KeyType>
class Wizard : public Character<KeyType> {
private:
    static const int PO_LV = 4;
    static const int KN_LV = 9;
    static const int LU_LV = 7;
public:
    Wizard(KeyType n, int lv = 0);
    void print();
    void beatMonster(int exp);
};

template<typename KeyType>
Wizard<KeyType>::Wizard(KeyType n, int lv)
    : Character<KeyType>(n, lv, lv * PO_LV, lv * KN_LV, lv * LU_LV) {}

template<typename KeyType>
void Wizard<KeyType>::print() {
    cout << "Wizard: ";
    Character<KeyType>::print();
}

template<typename KeyType>
void Wizard<KeyType>::beatMonster(int exp){ // function overloading
    this->exp += exp;
    while(this->exp >= pow(this->level, 2) * Character<KeyType>::EXP_LV){
        this->levelUp(PO_LV, KN_LV, LU_LV);
    }
}
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template<typename KeyType>
class Team {
private:
    int memberCount;
    Character<KeyType>* member[10];
public:
    Team();
    ~Team();
    void addWarrior(KeyType name, int lv);
    void addWizard(KeyType name, int lv);
    void memberBeatMonster(KeyType name, int exp);
    void printMember(KeyType name);
};

template<typename KeyType>
Team<KeyType>::Team(){
    memberCount = 0;
    for (int i = 0; i < 10; i++){
        member[i] = nullptr;
    }
}

template<typename KeyType>
Team<KeyType>::~Team(){
    for (int i = 0; i < memberCount; i++){
        delete member[i];
    }
}

template<typename KeyType>
void Team<KeyType>::addWarrior(KeyType name, int lv){
    if (memberCount < 10){
        member[memberCount] = new Warrior<KeyType>(name, lv);
        memberCount++;
    }
}

template<typename KeyType>
void Team<KeyType>::addWizard(KeyType name, int lv){
    if (memberCount < 10){
        member[memberCount] = new Wizard<KeyType>(name, lv);
        memberCount++;
    }
}

template<typename KeyType>
void Team<KeyType>::memberBeatMonster(KeyType name, int exp){
    for(int i = 0; i < memberCount; i++){
        if (member[i]->getName() == name){
            member[i]->beatMonster(exp);
            break;
        }
    }
}

template<typename KeyType>
void Team<KeyType>::printMember(KeyType name){
    for(int i = 0; i < memberCount; i++){
        if(member[i]->getName() == name){
            member[i]->print();
            break;
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C++ STL(Strandard Template Library)

        }
    }
}

int main(){
    cout << "Welcome to Learning C++ Data Structure and Algorithm" << endl;
    cout << "Topic: OOP - Class" << endl << endl;

    Team<string> t1;
    t1.addWarrior("Alice", 1);
    t1.memberBeatMonster("Alice", 10000);
    t1.addWizard("Bob", 2);
    t1.printMember("Alice");

    Team<int> t2;
    t2.addWarrior(1, 1);
    t2.memberBeatMonster(1, 10000);
    t2.addWizard(2, 2);
    t2.printMember(1);

    return 0;
}
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-- Memo End --


