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C++ Problems 
 

14.04.2025 - Lesson 1 Homework: 
 
#include <iostream> 
using namespace std; 
 
int main() 
{ 
    int ARRAYSIZE = 0; // Initial array size to be provided by the user 
    char* a;            // Pointer to dynamically allocated character array 
    char* temp;         // Temporary pointer used for resizing the array 
    int n = 0, tmpN = 0; // 'n' is the number of characters entered, 'tmpN' holds additional size if 
needed 
 
    // Ask user for initial number of characters to input 
    cout << "How many numbers would you like to enter?: "; 
    cin >> ARRAYSIZE; 
 
    // Allocate dynamic array with given size 
    a = new char[ARRAYSIZE]; 
 
    // Loop to input characters (ASCII values between 65 and 90) 
    do { 
        int x; // Temporary variable to store user input as integer 
        cout << "Enter number " << n << " -> "; 
        cin >> x; 
 
        // Only accept values that map to uppercase ASCII letters (A-Z) 
        if (x >= 65 && x <= 90) { 
            a[n] = (char)(x); // Store the ASCII character in array 
            cout << "Number saved!" << endl; 
            n++; // Increment the counter of stored characters 
 
            // Check if array is full 
            if (n >= ARRAYSIZE) { 
                // Ask user if they want to add more characters 
                cout << "Out of Space!!!! would you like to enter more? Please enter how many (0 to 
Exit): "; 
                cin >> tmpN; 
 
                // If user requests more space 
                if (tmpN > 0) { 
                    ARRAYSIZE += tmpN; // Increase total array size 



                    temp = new char[ARRAYSIZE]; // Allocate larger array 
 
                    // Copy old data into new array 
                    for (int i = 0; i < n; i++) { 
                        temp[i] = a[i]; 
                    } 
 
                    delete[] a; // Free memory of old array 
                    a = temp;   // Point 'a' to the new larger array 
                } 
            } 
        } else { 
            // Reject invalid input 
            cout << "Number is not in 65-90 range. "; 
        } 
 
    }while (n < ARRAYSIZE); // Continue until desired number of valid inputs 
 
    // Print stored characters 
    cout << "Now printing the numbers you inputted" << endl; 
    for (int i = 0; i < ARRAYSIZE; i++) { 
        cout << a[i] << endl; 
    } 
 
    // Clean up dynamic memory 
    delete[] a; 
 
    return 0; 
} 
 

 
15.04.2025 - Lesson 2 Homework: 
 
#include <iostream> 
#include <string> 
#include <cstring> 
using namespace std; 
 
// Function to search for a string in an array of strings 
int search(string *v, int arraysize, string variable) 
{ 
    int i; 
    for (i = 0; i < arraysize; i++) 
    { 
        if (v[i] == variable) 
            return i; // Return the index if found 



    } 
    return 0; 
} 
 
int main() 
{ 
    int arraysize; 
    string *telephone; 
    string *name; 
    int i; 
    string variable; 
 
    cout << "How many students would you like to enter?: "; 
    cin >> arraysize; 
 
    // Dynamic memory allocation for name and telephone arrays 
    telephone = new string[arraysize]; 
    name = new string[arraysize]; 
 
    // Input names and telephone numbers 
    for (i = 0; i < arraysize; i++) 
    { 
        cout << "Enter name ->" << i << "-> "; 
        cin >> name[i]; 
        cout << endl << "Enter number ->" << i << "-> "; 
        cin >> telephone[i]; 
        cout << endl; 
    } 
 
    int OK = 1; 
    while (OK != 0) 
    { 
        // Menu 
        cout << "What would you like to search for?" << endl 
             << "Option 1: Search for a name" << endl 
             << "Option 2: Search for a phone number" << endl 
             << "Option 3: Exit"; 
        int x; 
        cin >> x; 
 
        switch(x) 
        { 
            case 1: 
            { 
                string variable; 
                cout << "Enter the telephone number" << endl; 
                cin >> variable; 



                int y = search(name, arraysize, variable); 
                if (y != 0) 
                    cout << "The name you are searching for is: " << name[i] << endl; 
                else 
                    cout << "Not found"; 
                break; 
            } 
            case 2: 
            { 
                string variable; 
                cout << "Enter the name:" << endl; 
                cin >> variable; 
                int y = search(telephone, arraysize, variable); 
                if (y != 0) 
                    cout << "The number you are searching for is: " << name[i] << endl; 
                else 
                    cout << "Not found"; 
                break; 
            } 
            case 3: 
            { 
                OK = 0; // Exit loop 
                break; 
            } 
            default: 
            { 
                cout << "Invalid name or phone number" << endl; 
                break; 
            } 
        } 
    } 
 
    // Free dynamically allocated memory 
    delete [] name; 
    delete [] telephone; 
    return 0; 
} 
 

16.04.2025 - Lesson 3 Homework 1: 
 
/*-EXERCISE 
Write a program using a class which is going to take information 
about cars save them inside an array of objects. 
Your program must also print everything you have saved inside the array. 
You will collect the following information from the user: 
Car Brand 



Car Model 
Plate number (ex. ABC 999) 
Name of owner*/ 
 
#include <iostream> 
#include <cstring> 
using namespace std; 
 
class car{ 
    private: 
        string brand; 
        string model; 
        string number; 
        string owner_name; 
    public: 
        car(){ 
            brand="EMPTY"; 
            model="EMPTY"; 
            number="EMPTY"; 
            owner_name="EMPTY"; 
        } 
    void setBrand(string b){  brand=b; } 
    void setModel(string m){ model=m; } 
    void setNumber(string n){ number=n;} 
    void setOwner_name(string o){ owner_name=o;} 
    string getBrand(){ return brand;} 
    string getModel(){ return model;} 
    string getNumber(){ return number;} 
    string getOwner_name(){ return owner_name;} 
}; 
 
int main(){ 
    int Number_of_Cars; 
    cout << "Please insert the number of cars you want to include: "; 
    cin >> Number_of_Cars; 
    cout << "\n"; 
 
    car myclass[Number_of_Cars]; 
    string temp_brand="", temp_model="", temp_number="", temp_owner_name=""; 
 
    for (int i = 0; i < Number_of_Cars; i++) 
    { 
 
        cout<<"Car Brand "<<i<<": "; 
        cin>>temp_brand; 
        myclass[i].setBrand(temp_brand); 
 



        cout<<"Car Model "<<i<<": "; 
        cin>>temp_model; 
        myclass[i].setModel(temp_model); 
 
        cout<<"Car Number "<<i<<": "; 
        cin >> temp_number; 
        myclass[i].setNumber(temp_number); 
 
 
        cout<<"Owner Name "<<i<<": "; 
        cin>>temp_owner_name; 
        myclass[i].setOwner_name(temp_owner_name); 
 
    } 
    cout<<endl<<endl<<endl; 
    cout<<"---------YOU HAVE SAVED THE FOLLOWING INFO ------------"<<endl; 
    for (int i = 0; i < Number_of_Cars; i++) 
    { 
        cout << myclass[i].getBrand() << " " << myclass[i].getModel() << " " << myclass[i].getNumber() 
<< " " << myclass[i].getOwner_name() << endl; 
    } 
    return 0; 
} 
 
 

16.04.2025 - Lesson 3 Homework 2: 
 
/*-EXERCISE 
Write a program for a supermarket which is going to 
take the information for the different products a supermarket sells 
and it will save the following information: 
-Brand of product 
-Type of product 
-Price 
-Stock Remaining 
-Barcode 
Your program must be able to search for products by name and by Type 
*/ 
 
#include <iostream> 
#include <string> 
using namespace std; 
 
class Product{ 
private: 
    string brand; 



    string type; 
    float price; 
    int stock; 
    string barcode; 
 
public: 
    Product(){ 
        brand = "EMPTY"; 
        type = "EMPTY"; 
        price = 0.0; 
        stock = 0; 
        barcode = "EMPTY"; 
    } 
 
    void setBrand(string b) { brand = b; } 
    void setType(string t) { type = t; } 
    void setPrice(float p) { price = p; } 
    void setStock(int s) { stock = s; } 
    void setBarcode(string bc) { barcode = bc; } 
 
    string getBrand() { return brand; } 
    string getType() { return type; } 
    float getPrice() { return price; } 
    int getStock() { return stock; } 
    string getBarcode() { return barcode; } 
 
    void subtractStock() 
    { 
        if (stock > 0) 
        { 
            stock--; 
            cout << "Purchase successful. Remaining stock: " << stock << endl; 
        } 
        else 
            cout << "Out of stock!" << endl; 
    } 
 
    void display() 
    { 
        cout << "Brand: " << brand 
             << " | Type: " << type 
             << " | Price: $" << price 
             << " | Stock: " << stock 
             << " | Barcode: " << barcode << endl; 
    } 
}; 
 



int main() 
{ 
    int productCount; 
    cout << "Enter number of products: "; 
    cin >> productCount; 
 
    Product products[productCount]; 
    string temp_brand, temp_type, temp_barcode; 
    float temp_price; 
    int temp_stock; 
 
    for (int i = 0; i < productCount; i++) 
    { 
        cout << "\nProduct " << i + 1 << ":\n"; 
 
        cout << "  Brand: "; 
        cin >> temp_brand; 
        products[i].setBrand(temp_brand); 
 
        cout << "  Type: "; 
        cin >> temp_type; 
        products[i].setType(temp_type); 
 
        cout << "  Price: "; 
        cin >> temp_price; 
        products[i].setPrice(temp_price); 
 
        cout << "  Stock: "; 
        cin >> temp_stock; 
        products[i].setStock(temp_stock); 
 
        cout << "  Barcode: "; 
        cin >> temp_barcode; 
        products[i].setBarcode(temp_barcode); 
    } 
 
    int choice; 
    do { 
        cout << "\n----- MENU -----\n"; 
        cout << "1. Display All Products\n"; 
        cout << "2. Search by Brand\n"; 
        cout << "3. Search by Type\n"; 
        cout << "4. Buy Product (By Barcode)\n"; 
        cout << "0. Exit\n"; 
        cout << "Choice: "; 
        cin >> choice; 
 



        if (choice == 1) 
        { 
            for (int i = 0; i < productCount; i++) 
                products[i].display(); 
 
        } 
        else if (choice == 2) 
        { 
            string search_brand; 
            cout << "Enter brand to search: "; 
            cin >> search_brand; 
            bool found = false; 
 
            for (int i = 0; i < productCount; i++) 
            { 
                if (products[i].getBrand() == search_brand) 
                { 
                    products[i].display(); 
                    found = true; 
                } 
            } 
            if(!found) 
                cout << "No products found with brand: " << search_brand << endl; 
 
        } 
        else if(choice == 3) 
        { 
            string search_type; 
            cout << "Enter type to search: "; 
            cin >> search_type; 
            bool found = false; 
 
            for(int i = 0; i < productCount; i++) 
            { 
                if(products[i].getType() == search_type) 
                { 
                    products[i].display(); 
                    found = true; 
                } 
            } 
            if(!found) 
                cout << "No products found with type: " << search_type << endl; 
        } 
        else if(choice == 4) 
        { 
            string search_barcode; 
            cout << "Enter barcode to buy: "; 



            cin >> search_barcode; 
            bool found = false; 
 
            for (int i = 0; i < productCount; i++) 
            { 
                if (products[i].getBarcode() == search_barcode) { 
                    products[i].subtractStock(); 
                    found = true; 
                    break; 
                } 
            } 
            if (!found) 
                cout << "Product with barcode " << search_barcode << " not found.\n"; 
        } 
    }while(choice != 0); 
    cout << "Goodbye!\n"; 
    return 0; 
} 
 
 

17.04.2025 - Lesson 4 Homework: 
 
/*Break the above program into functions: 
 
-Create a menu of options with the following info 
 
1. enter data 
2. display data 
3. search by brand 
4. search by model 
5. search by owner 
6. search by plate number 
7. to exit ( 0) 
 
After you do that you will convert the program to use dynamic (growing arrays) 
*/ 
 
#include <iostream> 
using namespace std; 
 
const int MAXOBJ = 4; 
 
class Car { 
private: 
    string brand; 
    string model; 



    string plate; 
    string owner; 
public: 
    void setBrand(string br) { brand = br; } 
    void setModel(string mod) { model = mod; } 
    void setPlate(string pla) { plate = pla; } 
    void setOwner(string ow) { owner = ow; } 
 
    string getBrand() const { return brand; } 
    string getModel() const { return model; } 
    string getPlate() const { return plate; } 
    string getOwner() const { return owner; } 
 
    Car() { 
        brand = "EMPTY"; 
        model = "EMPTY"; 
        plate = "EMPTY"; 
        owner = "EMPTY"; 
    } 
 
    void display() const { 
        cout << "Brand: " << brand << endl; 
        cout << "Model: " << model << endl; 
        cout << "Plate: " << plate << endl; 
        cout << "Owner: " << owner << endl; 
    } 
}; 
 
void enterData(Car cars[]) { 
    string input1, input2; 
    for (int i = 0; i < MAXOBJ; i++) { 
        cout << "---------CAR " << i + 1 << "----------" << endl; 
        cout << "Car brand: "; 
        cin >> input1; 
        cars[i].setBrand(input1); 
 
        cout << "Car model (2 words): "; 
        cin >> input1 >> input2; 
        cars[i].setModel(input1 + " " + input2); 
 
        cout << "Plate number: "; 
        cin >> input1; 
        cars[i].setPlate(input1); 
 
        cout << "Owner name: "; 
        cin >> input1; 
        cars[i].setOwner(input1); 



    } 
} 
 
void displayAll(const Car cars[]) { 
    cout << "------------- SAVED INFO -------------" << endl; 
    for (int i = 0; i < MAXOBJ; i++) { 
        cout << "------------ CAR " << i + 1 << " ------------" << endl; 
        cars[i].display(); 
    } 
} 
 
void searchByField(const Car cars[], const string& field) { 
    string query; 
    cout << "Enter " << field << " to search: "; 
    cin >> ws;  // clean whitespace 
    getline(cin, query); 
 
    bool found = false; 
    for (int i = 0; i < MAXOBJ; i++) { 
        if ((field == "brand" && cars[i].getBrand() == query) || 
            (field == "model" && cars[i].getModel() == query) || 
            (field == "plate" && cars[i].getPlate() == query) || 
            (field == "owner" && cars[i].getOwner() == query)) { 
            cout << "---- Match Found at Car " << i + 1 << " ----" << endl; 
            cars[i].display(); 
            found = true; 
        } 
    } 
    if (!found) { 
        cout << "No match found for " << field << "." << endl; 
    } 
} 
 
int main() { 
    Car cars[MAXOBJ]; 
    int choice; 
 
    do { 
        cout << "\n====== MENU ======\n"; 
        cout << "1. Enter Data\n"; 
        cout << "2. Display All\n"; 
        cout << "3. Search by Brand\n"; 
        cout << "4. Search by Model\n"; 
        cout << "5. Search by Plate Number\n"; 
        cout << "6. Search by Owner\n"; 
        cout << "0. Exit\n"; 
        cout << "Enter choice: "; 



        cin >> choice; 
 
        switch (choice) { 
            case 1: enterData(cars); break; 
            case 2: displayAll(cars); break; 
            case 3: searchByField(cars, "brand"); break; 
            case 4: searchByField(cars, "model"); break; 
            case 5: searchByField(cars, "plate"); break; 
            case 6: searchByField(cars, "owner"); break; 
            case 0: cout << "Exiting...\n"; break; 
            default: cout << "Invalid choice. Try again.\n"; break; 
        } 
    } while (choice != 0); 
 
    return 0; 
} 
 
 

18.04.2025 - Lesson 5 Homework 1: 
 
class A 
{ 
public: 
    int a, b; 
    // constructor 
    A(int _a, int _b) 
    { 
        a = _a; b = _b; 
    } 
    int Suma() 
    { 
        return a + b; 
    } 
}; 
 
 

18.04.2025 - Lesson 5 Homework 2: 
 
class Table 
{ 
public: 
    int *t; 
    int n; 
    Table(int dim, int a, int b, int c, int d) 
    { 



        n = dim; 
        t = new int[n]; 
        t[0] = a; 
        for (int i = 1; i < n; i++) 
            t[i] = 1 + (t[i - 1] * b + c) % d; 
    } 
    Table() 
    { 
        n = 0; 
        delete[] t; 
    } 
    int Max() 
    { 
        int maxVal = t[0]; 
        for (int i = 1; i < n; i++) { 
            if (t[i] > maxVal) 
                maxVal = t[i]; 
        } 
        return maxVal; 
    } 
    int Cauta(int val) 
    { 
        for (int i = 0; i < n; i++) { 
            if (t[i] == val) 
                return i; 
        } 
        return -1; 
    } 

}; 
 
 

18.04.2025 - Lesson 5 Homework 3: 
 
class Stiva 
{ 
private: 
     struct s { 
        int val, val_max; 
    }; 
    s *v; 
    int n, capacity = 1; 
 
public: 
    Stiva() { 
        n = 0; 
        v = new s[capacity]; 



    } 
    void Push(int x) 
    { 
       if(n == capacity) { 
            capacity *= 2; 
            s *u = v; 
            v = new s[capacity]; 
            for(int i = 0; i < n; i++) { 
                v[i] = u[i]; 
            } 
        } 
        if(n == 0) { 
            v[n] = {x, x}; 
            n += 1; 
        } else { 
            v[n] = {x, max(x, v[n-1].val_max)}; 
            n += 1; 
        } 
    } 
    void Pop() 
    { 
         if(!this->Empty()) { 
            n -= 1; 
        } 
    } 
    int Top() 
    { 
        if(this->Empty()) { 
            return -1; 
        }else { 
            return v[n-1].val; 
        } 
    } 
    int Max() 
    { 
       if(this->Empty()) { 
            return -1; 
        } 
        return v[n-1].val_max; 
    } 
    int Empty() 
    { 
        return n == 0; 
    } 
}; 
 

 



21.04.2025 - Lesson 6 Homework: 
 
#include <iostream> 
#include <string> 
using namespace std; 
 
class Product { 
private: 
    string brand; 
    string type; 
    float price; 
    int stock; 
    string barcode; 
 
public: 
    Product() { 
        brand = "EMPTY"; 
        type = "EMPTY"; 
        price = 0.0; 
        stock = 0; 
        barcode = "EMPTY"; 
    } 
 
    void setBrand(string b) { brand = b; } 
    void setType(string t) { type = t; } 
    void setPrice(float p) { price = p; } 
    void setStock(int s) { stock = s; } 
    void setBarcode(string bc) { barcode = bc; } 
 
    string getBrand() { return brand; } 
    string getType() { return type; } 
    float getPrice() { return price; } 
    int getStock() { return stock; } 
    string getBarcode() { return barcode; } 
 
    void subtractStock() { 
        if (stock > 0) { 
            stock--; 
            cout << "Purchase successful. Remaining stock: " << stock << endl; 
        } else { 
            cout << "Out of stock!" << endl; 
        } 
    } 
 
    void display() { 
        cout << "Brand: " << brand 



             << " | Type: " << type 
             << " | Price: $" << price 
             << " | Stock: " << stock 
             << " | Barcode: " << barcode << endl; 
    } 
 
    string getProductInfo() { 
        return "Brand: " + brand + " | Type: " + type + " | Barcode: " + barcode; 
    } 
}; 
 
void searchByBrand(Product** products, int productCount, string search_brand) { 
    bool found = false; 
    for (int i = 0; i < productCount; i++) { 
        if (products[i]->getBrand() == search_brand) { 
            cout << products[i]->getProductInfo() << endl; 
            found = true; 
        } 
    } 
    if (!found) { 
        cout << "No products found with brand: " << search_brand << endl; 
    } 
} 
 
void searchByType(Product** products, int productCount, string search_type) { 
    bool found = false; 
    for (int i = 0; i < productCount; i++) { 
        if (products[i]->getType() == search_type) { 
            cout << products[i]->getProductInfo() << endl; 
            found = true; 
        } 
    } 
    if (!found) { 
        cout << "No products found with type: " << search_type << endl; 
    } 
} 
 
void searchByBarcode(Product** products, int productCount, string search_barcode) { 
    bool found = false; 
    for (int i = 0; i < productCount; i++) { 
        if (products[i]->getBarcode() == search_barcode) { 
            cout << products[i]->getProductInfo() << endl; 
            found = true; 
        } 
    } 
    if (!found) { 
        cout << "No products found with barcode: " << search_barcode << endl; 



    } 
} 
 
void addMoreProducts(Product**& products, int& productCount) { 
    int newProductCount; 
    cout << "Enter the number of new products to add: "; 
    cin >> newProductCount; 
 
    Product** newArray = new Product*[productCount + newProductCount]; 
 
    for (int i = 0; i < productCount; i++) { 
        newArray[i] = products[i]; 
    } 
 
    for (int i = productCount; i < productCount + newProductCount; i++) { 
        newArray[i] = new Product(); 
 
        string temp_brand, temp_type, temp_barcode; 
        float temp_price; 
        int temp_stock; 
 
        cout << "\nProduct " << i + 1 << ":\n"; 
        cout << "  Brand: "; cin >> temp_brand; 
        cout << "  Type: "; cin >> temp_type; 
        cout << "  Price: "; cin >> temp_price; 
        cout << "  Stock: "; cin >> temp_stock; 
        cout << "  Barcode: "; cin >> temp_barcode; 
 
        newArray[i]->setBrand(temp_brand); 
        newArray[i]->setType(temp_type); 
        newArray[i]->setPrice(temp_price); 
        newArray[i]->setStock(temp_stock); 
        newArray[i]->setBarcode(temp_barcode); 
    } 
 
    delete[] products; 
    products = newArray; 
    productCount += newProductCount; 
} 
 
int main() { 
    int productCount; 
    cout << "Enter number of products: "; 
    cin >> productCount; 
 
    Product** products = new Product*[productCount]; 
 



    for (int i = 0; i < productCount; i++) { 
        products[i] = new Product(); 
 
        string temp_brand, temp_type, temp_barcode; 
        float temp_price; 
        int temp_stock; 
 
        cout << "\nProduct " << i + 1 << ":\n"; 
        cout << "  Brand: "; cin >> temp_brand; 
        cout << "  Type: "; cin >> temp_type; 
        cout << "  Price: "; cin >> temp_price; 
        cout << "  Stock: "; cin >> temp_stock; 
        cout << "  Barcode: "; cin >> temp_barcode; 
 
        products[i]->setBrand(temp_brand); 
        products[i]->setType(temp_type); 
        products[i]->setPrice(temp_price); 
        products[i]->setStock(temp_stock); 
        products[i]->setBarcode(temp_barcode); 
    } 
 
    int choice; 
    do { 
        cout << "\n----- MENU -----\n"; 
        cout << "1. Display All Products\n"; 
        cout << "2. Search by Brand\n"; 
        cout << "3. Search by Type\n"; 
        cout << "4. Search by Barcode\n"; 
        cout << "5. Buy Product (By Barcode)\n"; 
        cout << "6. Add More Products\n"; 
        cout << "0. Exit\n"; 
        cout << "Choice: "; 
        cin >> choice; 
 
        if (choice == 1) { 
            for (int i = 0; i < productCount; i++) { 
                products[i]->display(); 
            } 
        } 
        else if (choice == 2) { 
            string search_brand; 
            cout << "Enter brand to search: "; 
            cin >> search_brand; 
            searchByBrand(products, productCount, search_brand); 
        } 
        else if (choice == 3) { 
            string search_type; 



            cout << "Enter type to search: "; 
            cin >> search_type; 
            searchByType(products, productCount, search_type); 
        } 
        else if (choice == 4) { 
            string search_barcode; 
            cout << "Enter barcode to search: "; 
            cin >> search_barcode; 
            searchByBarcode(products, productCount, search_barcode); 
        } 
        else if (choice == 5) { 
            string search_barcode; 
            cout << "Enter barcode to buy: "; 
            cin >> search_barcode; 
            bool found = false; 
 
            for (int i = 0; i < productCount; i++) { 
                if (products[i]->getBarcode() == search_barcode) { 
                    products[i]->subtractStock(); 
                    found = true; 
                    break; 
                } 
            } 
            if (!found) 
                cout << "Product with barcode " << search_barcode << " not found.\n"; 
        } 
        else if (choice == 6) { 
            addMoreProducts(products, productCount); 
        } 
    } while (choice != 0); 
 
    for (int i = 0; i < productCount; i++) { 
        delete products[i]; 
    } 
    delete[] products; 
 
    cout << "Goodbye!\n"; 
    return 0; 
} 
 
 

22.04.2025 - Lesson 7 Homework: 
 
#include <iostream> 
using namespace std; 
 



//CREATE THE CLASS 
class car{ 
    private: 
        string brand; 
        string model; 
    public: 
        car(){ 
            brand="EMPTY"; 
            model="EMPTY"; 
 
        } 
        void setBrand(string B){ 
            brand=B; 
        } 
        void setModel(string M){ 
            model=M; 
        } 
        string getBrand(){ 
            return brand; 
        } 
        string getModel(){ 
            return model; 
        } 
}; 
 
car *readData(car *, int&, int&); 
void displayData(car *, int); 
void searchByBrand(car *, int); 
 
int main(){ 
 
    int ARRAYSIZE = 4; 
    int nextAvailPos = 0; 
    car *carsArray; 
    carsArray = new car[ARRAYSIZE]; 
    int choice = -1; 
    do{ 
        cout << "Please Choose from the menu below: " << endl; 
        cout << "1. Enter Data" << endl; 
        cout << "2. Display Data" << endl; 
        cout << "3. Search by brand" << endl; 
        cout << "0. Exit" << endl; 
        cin >> choice; 
        switch(choice){ 
            case 1: 
                carsArray = readData(carsArray, ARRAYSIZE, nextAvailPos); 
                break; 



            case 2: 
                displayData(carsArray, nextAvailPos); 
                break; 
            case 3: 
                searchByBrand(carsArray, nextAvailPos); 
                break; 
            case 0: 
                break; 
        } 
 
    }while(choice != 0); 
    delete[] carsArray; 
    return 0; 
} 
 
//function car *readData(car *, int) 
//the function populates the array with information from the user 
//the function accepts a pointer to a car object (the array) and the size of the array 
//the function returns back a pointer to a car object which is the array 
//and is now populated with data 
car *readData(car *arr, int &arrSize, int &nextPos){ 
    int numcars = 0, //how many cars the user is going to input 
    newSize = 0; //the new size of the array which is calculated by adding array size + numcars 
    string tString; //temporary string to read keyboard input 
    car *tmp; //temporary car object to copy everything from the car array and grow the array 
    cout << "How many cars are you entering: "; 
    cin >> numcars; //read from the keyboard how many cars the user needs to input 
    for(int i = 0; i < numcars; i++) //repeat the reading process *numCars* times 
    { 
        if(nextPos >= arrSize) //first check if the array is full 
        { 
            newSize = arrSize + numcars; //if you got here the array is full calculate the new size 
            tmp = new car[newSize]; //allocate temporary space for the new bigger array 
            for(int j = 0; j < arrSize; j++) //copy everything from the small array to the new bigger one 
            { 
                tmp[j] = arr[j]; 
            } 
            arrSize = newSize; //save the new size into arrSize (update the arrSize) 
            delete []arr; //release the memory from the old array back to the OS 
            arr = tmp; //set the pointer of the array to point to the new allocated space 
        } 
        cout << "Enter BRAND for car [" << nextPos << "]: "; 
        cin >> tString; 
        arr[nextPos].setBrand(tString); 
        cout << "Enter MODEL for car [" << nextPos << "]: "; 
        cin >> tString; 
        arr[nextPos].setModel(tString); 



        nextPos++; 
    } 
    return arr; 
} 
 
// function to display all cars in the array 
// accepts a pointer to the array and the number of elements in it 
void displayData(car *arr, int size){ 
    if(size == 0){ 
        // if there is no data entered, notify the user 
        cout << "No data to display." << endl; 
        return; 
    } 
    // loop through the array and display brand and model for each car 
    for(int i = 0; i < size; i++){ 
        cout << "Car [" << i << "] - Brand: " << arr[i].getBrand() 
             << ", Model: " << arr[i].getModel() << endl; 
    } 
} 
 
// function to search for cars by brand 
// accepts a pointer to the array and the number of elements in it 
void searchByBrand(car *arr, int size){ 
    if(size == 0){ 
        // if there is no data, notify the user that there's nothing to search 
        cout << "No data to search." << endl; 
        return; 
    } 
    string searchBrand; 
    cout << "Enter the brand to search for: "; 
    cin >> searchBrand; // read the brand to be searched from the user 
    bool found = false; 
 
    // loop through the array to find matches 
    for(int i = 0; i < size; i++){ 
        if(arr[i].getBrand() == searchBrand){ 
            // if brand matches, display the car info 
            cout << "Found - Car [" << i << "] - Brand: " << arr[i].getBrand() 
                 << ", Model: " << arr[i].getModel() << endl; 
            found = true; 
        } 
    } 
    // if no match was found, notify the user 
    if(!found){ 
        cout << "No car found with brand: " << searchBrand << endl; 
    } 
} 



23.04.2025 - Lesson 8 Homework: 
 
#include <iostream> 
using namespace std; 
 
//CREATE THE CLASS 
class car{ 
    private: 
        string brand; 
        string model; 
    public: 
        car(){ 
            brand="EMPTY"; 
            model="EMPTY"; 
 
        } 
        void setBrand(string B){ 
            brand=B; 
        } 
        void setModel(string M){ 
            model=M; 
        } 
        string getBrand(){ 
            return brand; 
        } 
        string getModel(){ 
            return model; 
        } 
}; 
 
car *readData(car *, int&, int&); 
void displayData(car *, int); 
int searchByBrand(car *, int); 
void editData(car *, int); 
 
int main(){ 
 
    int ARRAYSIZE = 4; 
    int nextAvailPos = 0; 
    car *carsArray; 
    carsArray = new car[ARRAYSIZE]; 
    int choice = -1; 
    int searchIndex = -1; 
    do{ 
        cout << "1. Enter Data" << endl; 
        cout << "2. Display Data" << endl; 



        cout << "3. Search by brand" << endl; 
        cout << "4. Edit Data" << endl; 
        cout << "0. Exit" << endl; 
        cin >> choice; 
        switch(choice){ 
            case 1: 
                carsArray = readData(carsArray, ARRAYSIZE, nextAvailPos); 
                break; 
            case 2: 
                //because we are growing the array dynamically,tbe variable ARRAYSIZE is the TOTAL SIZE 
of the array which may contain empty positions. 
                //The variable nextAvailPos tells us the last index which contains data. 
                displayData(carsArray, nextAvailPos); 
                break; 
            case 3: 
                searchIndex = searchByBrand(carsArray, nextAvailPos); 
                break; 
            case 4: 
            { 
                searchIndex = searchByBrand(carsArray, nextAvailPos); 
                if (searchIndex != -1) 
                    editData(carsArray, searchIndex); 
                else 
                    cout << "Car not found. Cannot edit." << endl; 
                break; 
            } 
            case 0: 
                cout << "Exiting the program. Goodbye!" << endl; 
                break; 
        } 
    }while(choice != 0); 
    return 0; 
} 
 
//function car *readData(car *, int) 
//the function populates the array with information from the user 
//the function accepts a pointer to a car object (the array) and the size of the array 
//the function returns back a pointer to a car object which is the array 
//and is now populated with data 
car *readData(car *arr, int &arrSize, int &nextPos){ 
    int numcars = 0, //how many cars the user is going to input 
    newSize = 0; //the new size of the array which is calculated by adding array size + numcars 
    string tString; //temporary string to read keyboard input 
    car *tmp; //temporary car object to copy everything from the car array and grow the array 
    cout << "How many cars are you entering: "; 
    cin >> numcars; //read from the keyboard how many cars the user needs to input 
    for(int i = 0; i < numcars; i++) //repeat the reading process *numCars* times 



    { 
        if(nextPos >= arrSize) //first check if the array is full 
        { 
            newSize = arrSize + numcars; //if you got here the array is full calculate the new size 
            tmp = new car[newSize]; //allocate temporary space for the new bigger array 
            for(int j = 0; j < arrSize; j++) //copy everything from the small array to the new bigger one 
            { 
                tmp[j] = arr[j]; 
            } 
            arrSize = newSize; //save the new size into arrSize (update the arrSize) 
            delete []arr; //release the memory from the old array back to the OS 
            arr = tmp; //set the pointer of the array to point to the new allocated space 
        } 
        cout << "Enter BRAND for car [" << nextPos << "]: "; 
        cin >> tString; 
        arr[nextPos].setBrand(tString); 
        cout << "Enter MODEL for car [" << nextPos << "]: "; 
        cin >> tString; 
        arr[nextPos].setModel(tString); 
        nextPos++; 
    } 
    return arr; 
} 
 
//void displayData(car *, int) 
//function displayData(car *, int) will print all data that we saved in our object array at any given 
time. 
//function receives as arguments a car object array and the size of the array 
void displayData(car *arr, int arrSize) 
{ 
    for(int i = 0; i < arrSize; i++) 
    { 
        cout << "-----" << "Car " << i + 1 << " -----" << endl; 
        cout << arr[i].getBrand() << endl; 
        cout << arr[i].getModel() << endl; 
    } 
} 
 
 
//int searchByBrand(car *, int); 
int searchByBrand(car *arr, int arrSize) 
{ 
    string tstr; 
    int index = -1; // Declare and initialize index 
 
    cout << "Enter the brand you are looking for: "; 
    cin >> tstr; 



 
    for(int i = 0; i < arrSize; i++) 
    { 
        if(arr[i].getBrand() == tstr) 
        { 
            cout << "Index found at position: " << i << endl; 
            index = i; 
            break; // Stop at the first match 
        } 
    } 
 
    if(index == -1) 
    { 
        cout << "Nothing found!" << endl; 
    } 
 
    return index; 
} 
 
void editData(car *arr, int index) 
{ 
    string tstr; 
    cout << "Current BRAND at index " << index << ": " << arr[index].getBrand() << endl; 
    cout << "Current MODEL at index " << index << ": " << arr[index].getModel() << endl; 
 
    cout << "Enter new BRAND: "; 
    cin >> tstr; 
    arr[index].setBrand(tstr); 
 
    cout << "Enter new MODEL: "; 
    cin >> tstr; 
    arr[index].setModel(tstr); 
 
    cout << "Data updated successfully!" << endl; 
} 
 
 
 
 
 
 
 
 
 
 
 
 



Arduino 
 

1. 
/*  Blink 
  Turns an LED on for one second, then off for one second, repeatedly. 
*/ 
 
// the setup function runs once when you press reset or power the board 
void setup() { 
  // initialize digital pin LED_BUILTIN as an output. 
  pinMode(LED_BUILTIN, OUTPUT); 
} 
 
// the loop function runs over and over again forever 
void loop() { 
  digitalWrite(LED_BUILTIN, HIGH);  // turn the LED on (HIGH is the voltage level) 
  delay(1000);                      // wait for a second 
  digitalWrite(LED_BUILTIN, LOW);   // turn the LED off by making the voltage LOW 
  delay(1000);                      // wait for a second 
} 
 
 

2. 

/* AnalogReadSerial 
  Reads an analog input on pin 0, prints the result to the Serial Monitor. 
  Graphical representation is available using Serial Plotter (Tools > Serial Plotter menu). 
  Attach the center pin of a potentiometer to pin A0, and the outside pins to +5V and ground. 
*/ 
 
// the setup routine runs once when you press reset: 
void setup() { 
  // initialize serial communication at 9600 bits per second: 
  Serial.begin(9600); 
} 
 
// the loop routine runs over and over again forever: 
void loop() { 
  // read the input on analog pin 0: 
  int sensorValue = analogRead(A0); 
  // print out the value you read: 
  Serial.println(sensorValue); 
  delay(1);  // delay in between reads for stability 
} 
 
 



3. 

/*  DigitalReadSerial 
  Reads a digital input on pin 2, prints the result to the Serial Monitor 
*/ 
 
// digital pin 2 has a pushbutton attached to it. Give it a name: 
int pushButton = 2; 
 
// the setup routine runs once when you press reset: 
void setup() { 
  // initialize serial communication at 9600 bits per second: 
  Serial.begin(9600); 
  // make the pushbutton's pin an input: 
  pinMode(pushButton, INPUT); 
} 
 
// the loop routine runs over and over again forever: 
void loop() { 
  // read the input pin: 
  int buttonState = digitalRead(pushButton); 
  // print out the state of the button: 
  Serial.println(buttonState); 
  delay(1);  // delay in between reads for stability 
} 
 
 

4. 

/* Fade 
  This example shows how to fade an LED on pin 9 using the analogWrite() 
  function. 
*/ 
 
int led = 9;         // the PWM pin the LED is attached to 
int brightness = 0;  // how bright the LED is 
int fadeAmount = 5;  // how many points to fade the LED by 
 
// the setup routine runs once when you press reset: 
void setup() { 
  // declare pin 9 to be an output: 
  pinMode(led, OUTPUT); 
} 
 
// the loop routine runs over and over again forever: 
void loop() { 
  // set the brightness of pin 9: 
  analogWrite(led, brightness); 



 
  // change the brightness for next time through the loop: 
  brightness = brightness + fadeAmount; 
 
  // reverse the direction of the fading at the ends of the fade: 
  if (brightness <= 0 || brightness >= 255) { 
    fadeAmount = -fadeAmount; 
  } 
  // wait for 30 milliseconds to see the dimming effect 
  delay(30); 
} 
 
 
 


