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1 
Arrays 

#include <iostream> 
using namespace std; 
int main() 
{ 

int item0, item1, item2, item3, item4; 
 int sum; 
  
 cout << "Enter five integers: "; 
 cin >> item0 >> item1 >> item2 >> item3 >> item4; 
 cout << endl; 
  
 sum = item0 + item1 + item2 + item3 + item4; 
  
 cout << "The sum of the numbers = " << sum << endl; 
 cout << "The numbers in the reverse order are: "; 

cout << item4 << " " << item3 << " " << item2 << " "<< item1 << " " << item0<<  
endl; 
return 0; 

} 
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• 

• int
• 

cin cout

dataType   arrayName [arraySize]; 

int num[5]; 
num int
num[0], num[1], num[2], num[3], num[4].
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int age [10]; 
int num [5]; 
float temp [365]; 
char alphabet [26]; 
 

arrayName [indexExp] 
indexExp

float balance[5] = {1000.0, 2.0, 3.4, 17.0, 50.0}; 

float balance[] = {1000.0, 2.0, 3.4, 17.0, 50.0}; 

balance[4] = 50.0; 
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int list[10]; 
list[0], 

list[1], . . ., list[9]

list[5] = 34; 
34 list[5]

i int
i = 3; 
list[i] = 63; 

i 4
list[2 * i - 3] = 58; 

58 list[5] 2 * i - 3 5

list[3] = 10; 
list[6] = 35; 
list[5] = list[3] + list[6]; 
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10 list[3] 35 list[6]
list[3] list[6]

list[5]

int list[100]; //list is an array of size 100 
int i; 

for (i = 0; i < 100; i++)  //Line 1 
//process list[i]   //Line 2 

cin

for (i = 0; i < 100; i++)  //Line 1 
cin >> list[i];    //Line 2 

#include <iostream> 
using namespace std; 
int main() 
{ 

int item[5]; //Declare an array item of five components 
int sum; 
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int counter; 
cout << "Enter five numbers: "; 
sum = 0; 
for (counter = 0; counter < 5; counter++) 
{ 
          cin >> item[counter]; 
          sum = sum + item[counter]; 
} 
cout << endl; 
cout << "The sum of the numbers is: " << sum << endl; 
cout << "The numbers in reverse order are: "; 
//Print the numbers in reverse order. 
for (counter = 4; counter >= 0; counter--) 
          cout << item[counter] << " "; 
cout << endl; 

return 0; 
} 

 

#include <iostream> 
using namespace std;  
int main() 
{ 

float vect[ ] = { 1.7, 7.23, 98.01, 4.98, 2.88}; 
cout << "2nd element is: " << vect[1] << endl; 
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cout << "4th element is: "<< vect[3]; 
return 0; 

} 

#include <iostream> 
using namespace std;  
int main() { 
    int arr[] = {1, 2, 3, 4, 5}; 
    int size = 5;  
    // Calculating the sum 
    int sum = 0; 
    for (int i = 0; i < size; i++) { 
        sum += arr[i]; 
    } 
    // Displaying the result 
    cout << "Sum of array elements: " << sum << endl; 
    return 0; 
} 
 

#include <iostream> 
using namespace std; 
int main() { 
    const int L = 5; 
    int a[L]; 
    int sum = 0; 
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    cout << "Enter 5 numbers:\n"; 
    for (int i = 0; i < L; i++) { 
        cout << "Enter value " << i << ": "; 
        cin >> a[i]; 
        sum =sum + a[i]; 
    } 
    cout << "Sum is: " << sum << endl; 
    return 0; 
} 
 

#include <iostream> 
using namespace std; 
int main() { 
    const int size = 8; 
    int numbers[size]; 
    // Input 
    cout << "Enter 8 numbers:\n"; 
    for (int i = 0; i < size; i++) { 
        cout << "Enter number " << i+1 << ": "; 
        cin >> numbers[i]; 
    } 
    // Finding minimum 
    int min = numbers[0]; // Assume the first number is the minimum 
    for (int i = 1; i < size; i++) { 
        if (numbers[i] < min) { 
            min = numbers[i]; // Update min if a smaller number is found 
        } 
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    } 
 
    // Output 
    cout << "Minimum value is: " << min << endl; 
    return 0; 
} 

 

#include <iostream> 
using namespace std; 
int main() { 
    int a[10] = { 14, 32, 13, 41, 52, 61, 71, 83, 2, 7}; 
    int oddv[10], evenv[10]; 
    int i, n1 = 0, n2 = 0; 
 
    for (i = 0; i < 10; i++) { 
        if (a[i] % 2 != 0) { 
            oddv[n1] = a[i]; 
            n1= n1 +1; 
        } else { 
            evenv[n2] = a[i]; 
            n2=n2+1; 
        } 
    } 
    cout << "Odd numbers: "; 
    for (i = 0; i < n1; i++) { 
        cout << oddv[i] << " "; 
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    } 
    cout << endl << "Even numbers: "; 
    for (i = 0; i < n2; i++) { 
        cout << evenv[i] << " "; 
    } 
    return 0; 
} 

 

#include<iostream> 
using namespace std; 
int main() { 
    float A[10]; 
    int i; 
    for (i = 0; i < 10; i++) 
        cin >> A[i]; 
    float sum = 0; // Initialize sum 
    float max = A[0]; 
    for (i = 0; i < 10; i++) { 
        sum = sum + A[i]; 
        if (A[i] > max) 
            max = A[i]; 
    } 
    float av = sum / 10; // Calculate average 
    cout << "Sum: " << sum << ", Average: " << av << ", Maximum: " << max << endl; 
    return 0; 
}
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#include <iostream> 
using namespace std; 
int main() { 
    int v[10] = {5, 2, 9, 1, 6, 3, 7, 8, 4, 10}; 
    int n = 10; 
     for (int i = 0; i < n - 1; i++) { 
        for (int j = i+1; j <= n -1; j++) { 
            if (v[i] > v[j]) { 
                int t = v[i]; 
                v[i] = v[j]; 
                v[j ] = t; 
            } 
        } 
    } 
    cout << "Sorted array in ascending order: "; 
    for (int i = 0; i < n; i++) { 
        cout << v[i] << " "; 
    } 
    cout << endl; 
    return 0; 
} 

#include <iostream> 
#include<iomanip> 
using namespace std; 
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int main() 
  { 
  const int arraysize=10; 
  int j,s[arraysize]; 
  for(j=0;j<arraysize;j++) 
  s[j]=2+2*j; 
  cout<<"Element"<<setw(23)<<"Initialized value"<<endl; 
  for(j=0;j<10;j++) 
  cout<<setw(7)<<j<<setw(13)<<s[j]<<endl; 
return 0; 
  } 

#include <iostream> 
using namespace std; 
int main() 
  { 
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  const int arraysize=20; 
  int s[arraysize]; 
  for(int i=1;i<21;i++) 
   { 
   s[i]=2*i-1; 
   cout<<s[i]<<'\t'; 
   } 
   cout<<endl; 
   cout<<"The inverse values of the above array are"<<endl; 
   //inverse the array values 
   for(int z=20;z>0;z--) 
   cout<<s[z]<<"\t";   
      return 0; 
  } 

 sizeof() 
int myNumbers[5] = {10, 20, 30, 40, 50}; 
cout << sizeof(myNumbers); 

   

 sizeof()   int 
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int myNumbers[5] = {10, 20, 30, 40, 50}; 
int getArrayLength = sizeof(myNumbers) / sizeof(int); 
cout << getArrayLength; 

i < 5

 sizeof() 

int myNumbers[5] = {10, 20, 30, 40, 50}; 
for (int i = 0; i < 5; i++) { 
  cout << myNumbers[i] << "\n"; 
} 
 

int myNumbers[5] = {10, 20, 30, 40, 50}; 
for (int i = 0; i < sizeof(myNumbers) / sizeof(int); i++) { 
  cout << myNumbers[i] << "\n"; 
} 

 

for (type variableName : arrayName) { 
  // code block to be executed 
} 
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int myNumbers[5] = {10, 20, 30, 40, 50}; 
for (int i : myNumbers) { 
  cout << i << "\n"; 
} 
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2 
Two Dimensional Arrays 

datatype   arrayName[intExp1][intExp2]; 
intExp1 intExp2

intExp1 intExp2

double sales[7][5]; 

arrayName[indexExp1][indexExp2] 
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indexExp1 indexExp2
indexExp1 indexExp2

sales[5][3] = 25.75; 

int i = 5; 
int j = 3; 

sales[5][3] = 25.75; 

sales[i][j] = 25.75; 

int board[4][3] = {{2, 3, 1}, 
                                 {15, 25, 13}, 
                                 {20, 4, 7}, 
                                  {11, 18, 14}}; 
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i = 4; 
for (j = 0; j < cols; j++) 

matrix[i][j] = 0; 

for (i = 0; i<rows; i++) 
for (j = 0; j< cols; j++) 
     matrix[i][j] = 0; 

for (i = 0; i < rows; i++) 
{ 
for (j = 0; j < cols; j++) 

cout << setw(5) << matrix[i][j] << " "; cout << endl; 
} 

for (i = 0; i < rows; i++) 
for (j = 0; j < cols; j++) 
        cin >> matrix[i][j]; 

#include<iostream> 
using namespace std; 
int main ( ) { 
int a[3][5]; 
int i,j; 
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//Reading Matrix 
for (i=0;i<3;i++) 
   for (j=0;j<5;j++) 
          cin >> a [i] [j] ; 
//Writing Matrix 
for (i=0;i<3;i++) 
{ 
   for (j= 0;j< 5;j++) 
         cout << a[i][j]<<"   "; 
  cout<<endl; 
} 
return 0; 
} 

3 × 3

#include <iostream> 
using namespace std; 
int main() { 
    const int rows = 3; 
    const int cols = 3; 
    int a[rows][cols]; 
    // Read the elements of the array 
    cout << "Enter the elements of the 3x3 array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cin >> a[i][j]; 
        } 
    } 
    // Calculate the summation of the elements 
    int sum = 0; 
    for (int i = 0; i < rows; i++) { 
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        for (int j = 0; j < cols; j++) { 
            sum += a[i][j]; 
        } 
    } 
    // Print the elements of the array 
    cout << "Elements of the 3x3 array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cout << a[i][j] << " "; 
        } 
        cout << endl; 
    } 
    // Print the summation of the elements 
    cout << "Summation of the array elements: " << sum << endl; 
    return 0; 
} 

sum = 0; 
i = 4; 
for (j = 0; j < cols; j++) 
sum = sum + matrix[i][j]; 

3 × 4

#include <iostream> 
using namespace std; 
int main() { 
    const int rows = 3; 
    const int cols = 4; 
    int a[rows][cols]; 
    // Read the elements of the array 



PAGE 21 

    cout << "Enter the elements of the 3x4 array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cin >> a[i][j]; 
        } 
    } 
    // Calculate the summation of each row 
    int rowSum[rows] = {0}; // Initialize rowSum array with zeros 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            rowSum[i] += a[i][j]; 
        } 
    } 
    // Print the summation of each row 
    cout << "Summation of each row:" << endl; 
    for (int i = 0; i < rows; i++) { 
        cout << "Row " << i + 1 << ": " << rowSum[i] << endl; 
    } 
    return 0; 
} 

sum = 0; 
j = 2; 
for (i= 0; i < rows; j++) 
sum = sum + matrix[i][j]; 

3 × 4

#include <iostream> 
using namespace std; 
int main() { 
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    const int rows = 3; 
    const int cols = 4; 
    int a[rows][cols]; 
    // Read the elements of the array 
    cout << "Enter the elements of the 3x4 array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cin >> a[i][j]; 
        } 
    } 
    // Calculate the summation of each column 
    int colSum[cols] = {0}; // Initialize colSum array with zeros 
    for (int j = 0; j < cols; j++) { 
        for (int i = 0; i < rows; i++) { 
            colSum[j] += a[i][j]; 
        } 
    } 
    // Print the summation of each column 
    cout << "Summation of each column:" << endl; 
    for (int j = 0; j < cols; j++) { 
        cout << "Column " << j + 1 << ": " << colSum[j] << endl; 
    } 
    return 0; 
} 

i = 4; 
largest = matrix[i][0]; //Assume that the first element of the row is the largest. 
for (j = 1; j < cols; j++) 
if (largest < matrix[i][j]) 
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largest = matrix[i][j]; 
 

//Largest element in each row 
for (i = 0; i < rows; i++) 
{ 
largest = matrix[i][0]; //Assume that the first element of the row is the largest. 
for (j = 1; j < cols; j++) 
if (largest < matrix[i][j]) 
largest = matrix[i][j]; 
cout << "The largest element in row " << i + 1 << " = "<< largest << endl; 
} 
 

  

//Largest element in each column 
for (j = 0; j < cols; j++) 
{ 
largest = matrix[0][j]; //Assume that the first element of the column is the largest. 
for (i = 1; i < rows; i++) 
if (largest < matrix[i][j]) 
largest = matrix[i][j]; 
cout << "The largest element in column " << j + 1 << " = " << largest << endl; 
} 

#include <iostream> 
using namespace std; 
int main() { 
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    const int rows = 3; 
    const int cols = 3; 
    int A[rows][cols]; 
    int B[rows][cols]; 
    int sum[rows][cols]; 
    // Read matrix A from the user 
    cout << "Enter the elements of matrix A (3x3):" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cin >> A[i][j];        } 
    } 
    // Read matrix B from the user 
    cout << "Enter the elements of matrix B (3x3):" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cin >> B[i][j];        } 
    } 
    // Compute the sum of matrices A and B 
    cout << "Sum of matrices A and B:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            sum[i][j] = A[i][j] + B[i][j]; 
            cout << sum[i][j] << " ";        } 
        cout << endl; 
    } 
    return 0; 
} 

#include <iostream> 
using namespace std; 
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int main() { 
    int n, m, p, r; 
    // Input the dimensions of matrices 
    cout << "Enter the dimensions of matrix A (n x m): "; 
    cin >> n >> m; 
    cout << "Enter the dimensions of matrix B (p x r): "; 
    cin >> p >> r; 
    // Check if matrix multiplication is possible 
    if (m != p) { 
        cout << "Matrix multiplication is not possible. Please enter valid dimensions." << endl; 
        return 0; 
    } 
    // Initialize matrices A and B 
    int A[n][m], B[p][r]; 
    // Input matrix A 
    cout << "Enter the elements of matrix A:" << endl; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < m; j++) { 
            cin >> A[i][j]; 
        } 
    } 
    // Input matrix B 
    cout << "Enter the elements of matrix B:" << endl; 
    for (int i = 0; i < p; i++) { 
        for (int j = 0; j < r; j++) { 
            cin >> B[i][j]; 
        } 
    } 
    // Compute the product matrix C 
    int C[n][r] = {0}; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < r; j++) { 
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            for (int k = 0; k < m; k++) { 
                C[i][j] += A[i][k] * B[k][j]; 
            } 
        } 
    } 
    // Output the product matrix C 
    cout << "Product of matrices A and B:" << endl; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < r; j++) { 
            cout << C[i][j] << " "; 
        } 
        cout << endl; 
    } 
    return 0; 
} 

#include <iostream> 
using namespace std; 
int main() { 
    int n, m; 
    // Input the dimensions of the matrix 
    cout << "Enter the number of rows of matrix A: "; 
    cin >> n; 
    cout << "Enter the number of columns of matrix A: "; 
    cin >> m; 
    // Declare matrix A and its transpose 
    int A[n][m], transpose[m][n]; 
    // Input matrix A 
    cout << "Enter the elements of matrix A (" << n << "x" << m << "):" << endl; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < m; j++) { 
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            cin >> A[i][j]; 
        } 
    } 
    // Calculate the transpose of matrix A 
    for (int i = 0; i < m; i++) { 
        for (int j = 0; j < n; j++) { 
            transpose[i][j] = A[j][i]; 
        } 
    } 
    // Output the transpose matrix 
    cout << "Transpose of matrix A:" << endl; 
    for (int i = 0; i < m; i++) { 
        for (int j = 0; j < n; j++) { 
            cout << transpose[i][j] << " "; 
        } 
        cout << endl; 
    } 
    return 0; 
} 

3 × 4

#include <iostream> 
using namespace std; 

int main() { 
    const int rows = 3; 
    const int cols = 4; 
    int a[rows][cols]; 
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    // Read the elements of the 2D array 
    cout << "Enter the elements of the 3x4 array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cin >> a[i][j]; 
        } 
    } 
    // Substitute each occurrence of 2 with 0 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            if (a[i][j] == 2) { 
                a[i][j] = 0; 
            } 
        } 
    } 
    // Output the modified array 
    cout << "Modified array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cout << a[i][j] << " "; 
        } 
        cout << endl; 
    } 
    return 0; 
} 

#include <iostream> 
using namespace std; 
int main() { 
    const int size = 5; 
    int a[size]; 
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    // Input array elements 
    cout << "Enter " << size << " array elements:" << endl; 
    for (int i = 0; i < size; i++) { 
        cin >> a[i]; 
    } 
    // Multiply each element by 2 
    for (int i = 0; i < size; i++) { 
        a[i] =a[i]*2; 
    } 
    // Output the modified array 
    cout << "Array after multiplying each element by 2:" << endl; 
    for (int i = 0; i < size; i++) { 
        cout << a[i] << " "; 
    } 
    cout << endl; 
    return 0; 
} 

#include <iostream> 
using namespace std; 
int main() { 
    const int rows = 3; 
    const int cols = 4; 
    int arr2D[rows][cols]; 
    int arr1D[rows * cols]; 
    // Input elements into 2D array 
    cout << "Enter " << rows * cols << " elements for the 2D array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            cin >> arr2D[i][j]; 
        } 
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    } 
    // Convert 2D array to 1D array 
    int k = 0; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++) { 
            arr1D[k++] = arr2D[i][j]; 
   } 
     } 

#include <iostream> 
using namespace std; 
int main() { 
    const int size1D = 16; 
    const int rows = 4; 
    const int cols = 4; 
    int arr1D[size1D]; 
    int arr2D[rows][cols]; 
    // Input elements into 1D array 
    cout << "Enter " << size1D << " elements for the 1D array:" << endl; 
    for (int i = 0; i < size1D; i++)  
        cin >> arr1D[i]; 
    // Convert 1D array to 2D array 
    int k = 0; 
    for (int i = 0; i < rows; i++)  
        for (int j = 0; j < cols; j++)  
            arr2D[i][j] = arr1D[k++]; 
    // Output the 2D array 
    cout << "Converted 2D array:" << endl; 
    for (int i = 0; i < rows; i++) { 
        for (int j = 0; j < cols; j++)  
            cout << arr2D[i][j] << " "; 
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        cout << endl; 
    } 
    return 0; 
} 

 

 

 

 

 4 × 3
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3 
2D Square Matrix 

𝑛 × 𝑛

datatype   arrayName[n][n]; 

int arr[2][2] = {10, 11 ,12 ,20 }; // the initialization is performed row by row 

int arr[2][2] = {{10, 11} , {21 , 22}}; 
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#include <iostream> 
using namespace std; 
int main() { 
    const int n = 3; // Change this value if you want a different order 
    int A[n][n]; 
    // Input phase 
    cout << "Enter the elements of the square array of order " << n << ":\n"; 
    for (int i = 0; i < n; i++)  
        for (int j = 0; j < n; j++) { 
            cout << "Enter element at position (" << i << ", " << j << "): "; 
            cin >> A[i][j]; 
        } 
    // Output phase - printing the array elements in rows 
    cout << "\nArray elements in rows:\n"; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++)  
            cout << A[i][j] << " "; 
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        cout << "\n"; 
    } 
    // Calculate the average of the main diagonal 
    int sum = 0; 
    for (int i = 0; i < n; i++)  
        sum += A[i][i]; 
    double average = sum / (double) n;  
    // Output the average of the main diagonal 
    cout << "\nAverage of the main diagonal: " << average << "\n"; 
    return 0; 
} 

#include <iostream> 
using namespace std; 
int main() { 
    const int n = 4; // Change this value if you want a different order 
    int A[n][n]; 
    // Initialization phase 
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    for (int i = 0; i < n; i++)  
        for (int j = 0; j < n; j++)  
            A[i][j] = 0; // Initialize all elements to 0 
    // Replace elements above the main diagonal with 5 
    for (int i = 0; i < n; i++)  
        for (int j = i + 1; j < n; j++)  
            A[i][j] = 5; 
    // Output phase - printing the array elements in rows 
    cout << "Array elements after replacing above main diagonal with 5:\n"; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++)  
            cout << A[i][j] << " "; 
        cout << "\n"; 
    } 
    return 0; 
} 

𝑛 × 𝑛

#include <iostream> 
using namespace std; 
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int main() { 
    const int n = 5; 
    int A[n][n]; 
    // Initialization phase 
    cout << "Enter the elements of the array of size " << n << "x" << n << ":\n"; 
    for (int i = 0; i < n; i++)  
        for (int j = 0; j < n; j++) { 
            cout << "Enter element at position (" << i << ", " << j << "): "; 
            cin >> A[i][j]; 
        } 
    // Output the matrix 
    cout << "\nThe matrix is:\n"; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++)  
            cout << A[i][j] << " "; 
        cout << "\n"; 
    } 
    // Finding the largest element below the main diagonal 
    int L = A[1][0]; // Initialize with the first element below the main diagonal 
    for (int i = 2; i < n; i++)  
        for (int j = 0; j < i; j++)  
            if (A[i][j] > L)  
                L = A[i][j]; 
    // Output the largest element below the main diagonal 
    cout << "\nThe largest element below the main diagonal is: " << L << endl; 
    return 0; 
} 
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3 × 3

#include <iostream> 
using namespace std; 
int main() { 
    const int n = 3; 
    int A[n][n]; 
    // Input phase 
    cout << "Enter the elements of the " << n << "x" << n << " array:\n"; 
    for (int i = 0; i < n; i++)  
        for (int j = 0; j < n; j++) { 
            cout << "Enter element at position (" << i << ", " << j << "): "; 
            cin >> A[i][j]; 
        } 
    // Output the array 
    cout << "\nThe entered array is:\n"; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++)  
            cout << A[i][j] << " "; 
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        cout << "\n"; 
    } 
    // Calculate the total summation of the main diagonal elements 
    int mainDiagonalSum = 0; 
    for (int i = 0; i < n; i++)  
        mainDiagonalSum += A[i][i]; 
    // Calculate the total summation of the secondary diagonal elements 
    int secondDiagonalSum = 0; 
    for (int i = 0; i < n; i++)  
        secondDiagonalSum += A[i][n - 1 - i]; 
    // Output the results 
    cout << "\nTotal summation of the main diagonal elements: " << mainDiagonalSum << endl; 
    cout << "Total summation of the secondary diagonal elements: " << secondDiagonalSum << 
endl; 
    return 0; 
} 

4 × 4

#include <iostream> 
using namespace std; 
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const int n = 4; 
int main() { 
    // Initialize a 4x4 matrix with all elements set to zero 
    int A[n][n] = {0}; 
    // Replace elements above the secondary diagonal with 1 
    for (int i = 0; i < n; i++)  
        for (int j = 0; j < n; j++)  
            if (i < n - j - 1)  
                A[i][j] = 1; 
     // Display the resulting matrix 
    cout << "Modified Matrix:" << endl; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++)  
            cout << A[i][j] << " "; 
        cout << endl; 
    } 
    return 0; 
} 
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4 × 4

#include <iostream> 
using namespace std; 
const int n = 4; 
int main() { 
    // Initialize a 4x4 matrix with elements 
    int A[n][n] = { 
        {1, 2, 3, 4}, 
        {5, 6, 7, 8}, 
        {9, 10, 11, 12}, 
        {13, 14, 15, 16} 
    }; 
    // Calculate the sum of all elements in the matrix 
    int totalSum = 0; 
    for (int i = 0; i < n; i++) 
        for (int j = 0; j < n; j++) 
            totalSum += A[i][j]; 
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    // Replace the corner elements with the sum 
    for (int i = 0; i < n; i++)  
        for (int j = 0; j < n; j++)  
            if ((i == 0 || i == n - 1) && (j == 0 || j == n - 1))  
                A[i][j] = totalSum; 
    // Display the resulting matrix 
    cout << "Modified Matrix:" << endl; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++)  
            cout << A[i][j] << " "; 
        cout << endl; 
    } 
    return 0; 
} 
 

4 × 4

#include <iostream> 
using namespace std; 
const int n = 4; 
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int main() { 
    // Initialize a 4x4 matrix with all elements set to zero 
    int A[n][n] = {0}; 
    // Replace the elements on the boundary with 1 
    for (int i = 0; i < n; i++)  
        for (int j = 0; j < n; j++)  
            if (i == 0 || i == n - 1 || j == 0 || j == n - 1)  
                A[i][j] = 1; 
    // Display the resulting matrix 
    cout << "Modified Matrix:" << endl; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++)  
            cout << A[i][j] << " "; 
        cout << endl; 
    } 
    return 0; 
} 
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4 
Multidimensional Arrays 

 

 

  

    

dataType arrayName[size1][size2]...[sizeN]; 
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dataType arrayName[d][r][c]; 

•  

•  

•  

•  

•  

int x[3][5][2] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27, 28, 30}; // the initialization is performed row by row 

int x[3][5][2] = {  
                     { {0, 1}, {2, 3}, {4, 5}, {6, 7}, {8, 9} },  
                     { {10, 11}, {12, 13}, {14, 15}, {16, 17}, {18, 19} }, 
                     { {20, 21}, {22, 23}, {24, 25}, {26, 27}, {28, 30} }, 
                 }; 

int x[3][5][2]; 
for (int k = 0; k< 3; k++)  
    for (int i = 0; i < 5; i++)  
        for (int j = 0; j < 2; j++)  
          cin>>x[k][i][j]; 

#include <iostream> 
using namespace std; 
int main() { 
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    const int d = 2; // Number of arrays 
    const int r = 3; // Number of rows 
    const int c = 4; // Number of columns 
    int A[d][r][c]; 
    // Input: Reading the elements of the 3D array 
    cout << "Enter the elements of the 3D array:" << endl; 
    for (int k= 0; k < d; k++)  
        for (int i = 0; i < r; i++)  
            for (int j = 0; j < c; j++) { 
                cout << "Enter element at [" << k << "][" << i << "][" << j << "]: "; 
                cin >> A[k][i][j]; 
            } 
    // Output: Printing the contents of the first array 
    cout << "\nContents of the first array:" << endl; 
    for (int i = 0; i < r; i++) { 
        for (int j = 0; j < c; j++)  
            cout << A[0][i][j] << " "; 
        cout << endl; 
    } 
    // Output: Printing the contents of the second array 
    cout << "\nContents of the second array:" << endl; 
    for (int i = 0; i < r; i++) { 
        for (int j = 0; j < c; j++)  
            cout << A[1][i][j] << " "; 
        cout << endl; 
    } 
    return 0; 
} 

4 × 2 × 3
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#include<iostream> 
using namespace std; 
int main() { 
    const int d = 4; 
    const int r = 2; 
    const int c = 3; 
    // Define a three-dimensional array named A 
    int A[d][r][c] = { 
        {{1, 2, 3}, {4, 5, 6}}, 
        {{7, 8, 9}, {10, 11, 12}}, 
        {{13, 14, 15}, {16, 17, 18}}, 
        {{19, 20, 21}, {22, 23, 24}} 
    }; 
    // Print each matrix within each depth 
    for (int k = 0; k < d; k++) { 
        cout << "\nMatrix for Depth " << k + 1 << ":" << endl; 
        for (int i = 0; i < r; i++) { 
            for (int j = 0; j < c; j++) { 
                cout << A[k][i][j] << "\t"; 
            } 
            cout << endl; 
        } 
    } 
    // Calculate the arrays along the depth 
    int S[r][c] = {0}; 
    for (int i = 0; i < r; i++) { 
            for (int j = 0; j < c; j++) { 
 for (int k = 0; k < d; k++) { 
                S[i][j] += A[k][i][j]; 
            } 
        } 
    } 
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    // Output: Printing the sum array 
    cout << "\nContents of the sum array:" << endl; 
             for (int i = 0; i < r; i++) { 
            for (int j = 0; j < c; j++) { 
                cout << S[i][j] << "\t"; 
            } 
            cout << endl; 
        } 
return 0; 
} 
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#include<iostream> 
using namespace std; 
int main() { 
    const int d = 2; 
    const int r = 3; 
    const int c = 4; 
    // Declare a three-dimensional array named A 
    int A[d][r][c]; 
    // Input values for the array A 
    cout << "Enter values for the array A[2][3][4]:" << endl; 
    for (int k = 0; k < d; k++) { 
        cout << "Depth " << k + 1 << ":" << endl; 
        for (int i = 0; i < r; i++) { 
            for (int j = 0; j < c; j++) { 
                cout << "A[" << k << "][" << i << "][" << j << "]: "; 
                cin >> A[k][i][j]; 
            } 
        } 
    } 
    // Print the matrices for each depth 
    for (int k = 0; k < d; k++) { 
        cout << "\nMatrix for Depth " << k + 1 << ":" << endl; 
        for (int i = 0; i < r; i++) { 
            for (int j = 0; j < c; j++) 
                cout << A[k][i][j] << "\t"; 
            cout << endl; 
        } 
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    } 
    // Calculate and display the average of the first rows and the product of the second rows 
within each depth 
    float sumFirstRow[d] = {0}; 
    float averageFirstRow[d] = {0}; 
    int productSecondRow[d]; 
    for (int k = 0; k < d; k++) { 
        // Calculate the average of the first row 
        for (int j = 0; j < c; j++) { 
            sumFirstRow[k] += A[k][0][j]; 
        } 
        averageFirstRow[k] = sumFirstRow[k] / (float) c; 
        // Calculate the product of the second row 
        productSecondRow[k]=1; 
        for (int j = 0; j < c; j++) { 
            productSecondRow[k] *= A[k][1][j]; 
        } 
        // Display the results for each depth 
        cout << "\nResults for Depth " << k + 1 << ":" << endl; 
        cout << "Average of the first row: " << averageFirstRow[k] << endl; 
        cout << "Product of the second row: " << productSecondRow[k] << endl; 
    } 
    return 0; 
} 
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4

2 × 3

#include<iostream> 
using namespace std; 
int main() { 
    const int d = 4; 
    const int r = 2; 
    const int c = 3; 
    // Define a three-dimensional array named A 
    int A[d][r][c] = { 
        {{1, 2, 3}, {4, 5, 6}}, 
        {{7, 8, 9}, {10, 11, 12}}, 
        {{13, 14, 15}, {16, 17, 18}}, 
        {{19, 20, 21}, {22, 23, 24}} 
    }; 
    // Print each matrix within each depth 
    for (int k = 0; k < d; k++) { 
        cout << "\nMatrix for Depth " << k + 1 << ":" << endl; 
        for (int i = 0; i < r; i++) { 
            for (int j = 0; j < c; j++) { 
                cout << A[k][i][j] << "\t"; 
            } 
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            cout << endl; 
        } 
    } 
    // Calculate the sum of each column in each depth 
    int columnSum[d][c] = {0}; 
    for (int k = 0; k < d; k++) { 
        for (int i = 0; i < r; i++) { 
            for (int j = 0; j < c; j++) { 
                columnSum[k][j] += A[k][i][j]; 
            } 
        } 
    } 
    // Calculate the average of each column in each depth 
    float average[d][c] = {0}; 
    for (int k = 0; k < d; k++) { 
        for (int j = 0; j < c; j++) { 
            average[k][j] = static_cast<float>(columnSum[k][j]) / r; 
        } 
    } 
    // Print the result on the screen 
    cout << "\nSum and Average of each column in each depth:" << endl; 
    for (int k = 0; k < d; k++) { 
        cout << "\nDepth " << k + 1 << ":" << endl; 
        for (int j = 0; j < c; j++) { 
            cout << "Column " << j + 1 << ": Sum = " << columnSum[k][j] << ", Average = " << 
average[k][j] << endl; 
        } 
    } 
    return 0; 
} 
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5 
Strings 

char String-name [size]; 

char str [5] = "ABCD";  

↔ 𝑛𝑢𝑙𝑙

#include <iostream> 
using namespace std; 
int main() { 
    char s[] = "ABCD"; 
    cout << "Your String is: " << s << endl; 
    for (int i = 0; i < 5; i++) { 
        cout << "s[" << i << "] is: " << s[i] << endl; 
    } 
    return 0; 
} 
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#include <iostream> 
#include <cstring> 
#include <cctype> 
using namespace std; 
int main() { 
    char s[] = "abcd"; 
    cout << s << endl; 
    for (int i = 0; i < strlen(s); i++) { 
        s[i] = toupper(s[i]); 
    } 
    cout << s; 
    return 0; 
} 

• 

• 

• 

• 

• 
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Member Function Functionality Example 

strlen ( string ) a [ ] = "abcd"; 
cout << strlen (a); 

strcpy ( string2, string1 ) 

char a[ ]= "abcd", b[ ]=" "; 
strcpy ( b,a ); 
cout << a<< b; 
 

 

strcat ( string 1, string2) 

char a[ ]="abcd",b[]="1234"; 
strcat ( a , b ) ; 
cout << a<< b; 
 

 

strcmp ( stringl, string2) 

char a[ ]="abcd", b[ ]="abcd"; 
cout << strcmp (a, b ); 
 

 

Member Function Functionality Example 

atoi (a) 
int i;  
char a [ ] = "1234"; 
i = atoi (a); 
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atof (a) 
float f;  
char a [ ] = "12.34"; 
f = atof (a); 

itoa ( i , a , 10); 

int i = 1234;  
char a [ ] = ""; 
alphabet (char or string type). 
cout << itoa ( i, a, 10); 

. 

 

#include <iostream> 
#include <cstring> 
#include <cctype> 
using namespace std; 
int main() { 
    string input; 
    // Read the string 
    cout << "Enter a string: "; 
    cin >> input; 
    // Iterate through each character 
    for (int i = 0; i < input.length(); i++) { 
        // Check if the character is lowercase 
        if (islower(input[i])) { 
            // Convert to uppercase 
            input[i] = toupper(input[i]); 
        } 
        // Check if the character is uppercase 
        else if (isupper(input[i])) { 
            // Convert to lowercase 
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            input[i] = tolower(input[i]); 
        } 
        // Otherwise, leave it unchanged 
    } 
    // Output the modified string 
    cout << "Modified string: " << input << endl; 
    return 0; 
} 
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6 
Structures 

struct

struct

struct struct
struct

struct structName 
{ 
          dataType1 identifier1; 
          dataType2 identifier2; 
          . 
          . 
          . 
         dataTypen identifiern; 
}; 
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struct employeeType 
{ 

string firstName; 
string lastName; 
 string address; 
double salary; 
string deptID; 

}; 
struct employeeType firstName

lastName address deptID string salary
double

struct studentType
struct studentType 
{ 
string firstName; 
string lastName; 
char courseGrade; 
int testScore; 
int programmingScore; 
double GPA; 
}; 
//variable declaration 
studentType newStudent; 
studentType student; 

newStudent student
studentType firstName lastName
courseGrade testScore programmingScore GPA
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struct

struct studentType 
{ 
string firstName; 
string lastName; 
char courseGrade; 
int testScore; 
int programmingScore; 
double GPA; 
} tempStudent; 

studentType tempStudent
studentType

structVariableName.memberName 
GPA newStudent 0.0

newStudent.GPA = 0.0; 

newStudent.firstName = "Ahmed"; 
newStudent.lastName = "Ali"; 
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firstName lastName
newStudent

#include <iostream> 
using namespace std; 
// Define the structure 
struct student { 
    string name; 
    string phone_number; 
    string blood_type; 
    float average; 
}; 
int main() { 
    // Declare a variable of type 'student' 
    student s; 
    // Prompt the user to enter values for the struct members 
    cout << "Enter student's name: "; 
    cin >> s.name; 
    cout << "Enter student's phone number: "; 
    cin >> s.phone_number; 
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    cout << "Enter student's blood type: "; 
    cin >> s.blood_type; 
    cout << "Enter student's average: "; 
    cin >> s.average; 
    // Print the values of the struct members 
    cout << "\nStudent's Information:" << endl; 
    cout << "Name: " << s.name << endl; 
    cout << "Phone Number: " << s.phone_number << endl; 
    cout << "Blood Type: " << s.blood_type << endl; 
    cout << "Average: " << s.average << endl; 
    return 0; 
} 

 

 
#include <iostream> 
using namespace std; 
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// Define the structure for student record 
struct Student { 
    string name; 
    double height; 
    int ID; 
}; 
int main() { 
    // Declare variables for two student records 
    Student student1, student2; 
    // Input details for student 1 
    cout << "Enter details for student 1:\n"; 
    cout << "Name: "; 
    cin >> student1.name; 
    cout << "Height (in meters): "; 
    cin >> student1.height; 
    cout << "ID: "; 
    cin >> student1.ID; 
    // Input details for student 2 
    cout << "\nEnter details for student 2:\n"; 
    cout << "Name: "; 
    cin >> student2.name; 
    cout << "Height (in meters): "; 
    cin >> student2.height; 
    cout << "ID: "; 
    cin >> student2.ID; 
    // Choose the tallest student for the basketball team 
    Student tallest_student; 
    if (student1.height > student2.height) { 
        tallest_student = student1; 
    } else { 
        tallest_student = student2; 
    } 
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    // Output the details of the chosen student 
    cout << "\nThe tallest student for the basketball team is:\n"; 
    cout << "Name: " << tallest_student.name << endl; 
    cout << "Height: " << tallest_student.height << " meters" << endl; 
    cout << "ID: " << tallest_student.ID << endl; 
    return 0; 
} 

𝐵𝑀𝐼 =
𝑤𝑒𝑖𝑔ℎ

ℎ𝑒𝑖𝑔ℎ𝑡2
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• 

• 

• 

• 

 

#include <iostream> 
#include <cmath> 
using namespace std; 
// Structure definition for player 
struct Player { 
    string name; 
    double height; // in meters 
    double weight; // in kilograms 
}; 
int main() { 
    // Create a player instance 
    Player player; 
    // Input player's data 
    cout << "Enter player's name: "; 
    cin >> player.name; 
    cout << "Enter player's height (in meters): "; 
    cin >> player.height; 
    cout << "Enter player's weight (in kilograms): "; 
    cin >> player.weight; 
    // Calculate BMI 
    double bmi = player.weight / pow(player.height, 2); 
    // Determine weight category 
    string category; 
    if (bmi < 18.5) { 
        category = "Underweight"; 
    } else if (bmi >= 18.5 && bmi <= 24.9) { 
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        category = "Normal weight"; 
    } else if (bmi >= 25 && bmi <= 29.9) { 
        category = "Overweight"; 
    } else { 
        category = "Obesity"; 
    } 
    // Display results 
    cout << "\nPlayer: " << player.name << endl; 
    cout << "Height: " << player.height << " meters" << endl; 
    cout << "Weight: " << player.weight << " kilograms" << endl; 
    cout << "BMI: " << bmi << endl; 
    cout << "Weight category: " << category << endl; 
    return 0; 
} 
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#include <iostream> 
using namespace std; 
// Define a struct to represent a point 
struct Coordinate { 
    double x; 
    double y; 
}; 
int main() { 
    // Declare a variable of type Coordinate to store the coordinates 
    Coordinate point; 
    // Ask user to input coordinates 
    cout << "Enter the x-coordinate: "; 
    cin >> point.x; 
    cout << "Enter the y-coordinate: "; 
    cin >> point.y; 
    // Determine quadrant or axis 
    if (point.x > 0 && point.y > 0) 
        cout << "The point lies in the first quadrant." << endl; 
    else if (point.x < 0 && point.y > 0) 
        cout << "The point lies in the second quadrant." << endl; 
    else if (point.x < 0 && point.y < 0) 
        cout << "The point lies in the third quadrant." << endl; 
    else if (point.x > 0 && point.y < 0) 
        cout << "The point lies in the fourth quadrant." << endl; 
    else if (point.x == 0 && point.y != 0) 
        cout << "The point lies on the y-axis." << endl; 
    else if (point.x != 0 && point.y == 0) 
        cout << "The point lies on the x-axis." << endl; 
    else 
        cout << "The point lies at the origin." << endl; 
    return 0; 
} 
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7 
Arrays of Structures 

struct car 
{ 
    char make[20]; 
    char model[30];  
    int value; 
}; 

 structure car
car arr_car[10]; 
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 arr_car    car
 arr_car    car

[]
.

#include <iostream> 
using namespace std; 
// Define a structure for student 
struct Student { 
    char name[50]; // Assuming maximum length of name is 50 characters 
    int rollNumber; 
    float marks; 
}; 
int main() { 
    int n; 
    cout << "Enter the number of students: "; 
    cin >> n; 
    // Declare an array of structures 
    Student students[n]; 
    // Input details for each student 
    for (int i = 0; i < n; i++) { 
        cout << "Enter details for student " << i + 1 << ":" << endl; 
        cout << "Name: "; 
        cin >> students[i].name; 
        cout << "Roll Number: "; 
        cin >> students[i].rollNumber; 
        cout << "Marks: "; 
        cin >> students[i].marks; 
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    } 
    // Print details of all students 
    cout << "Details of students entered:" << endl; 
    for (int i = 0; i < n; i++) { 
        cout << "Student " << i + 1 << ":" << endl; 
        cout << "Name: " << students[i].name << endl; 
        cout << "Roll Number: " << students[i].rollNumber << endl; 
        cout << "Marks: " << students[i].marks << endl; 
    } 
    return 0; 
} 
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#include <iostream> 
using namespace std; 
// Structure to store student details 
struct Student { 
    char name[50]; 
    int id; 
    int stage; 
    float marks[5]; 
}; 
int main() { 
    const int NUM_STUDENTS = 4; 
    const int NUM_SUBJECTS = 5; 
    // Array to store student details 
    Student A[NUM_STUDENTS];     
    // Input details for each student 
    for (int i = 0; i < NUM_STUDENTS; i++) { 
        cout << "Enter details for Student " << i + 1 << ":\n"; 
        cout << "Name: "; 
        cin >> A[i].name; 
        cout << "ID: "; 
        cin >> A[i].id; 
        cout << "Stage: "; 
        cin >> A[i].stage; 
        cout << "Enter marks for 5 subjects:\n"; 
        for (int j = 0; j < NUM_SUBJECTS; j++) { 
            cout << "Subject " << j + 1 << ": "; 
            cin >> A[i].marks[j]; 
        } 
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    } 
     // Calculate and display average marks for each student 
    cout << "\n\nStudent Details and Average Marks:\n"; 
    for (int i = 0; i < NUM_STUDENTS; i++) { 
        float totalMarks = 0; 
        for (int j = 0; j < NUM_SUBJECTS; j++) { 
            totalMarks += A[i].marks[j]; 
        } 
        float averageMarks = totalMarks / NUM_SUBJECTS; 
        cout << "Name: " << A[i].name << endl; 
        cout << "ID: " << A[i].id << endl; 
        cout << "Stage: " << A[i].stage << endl; 
        cout << "Average Marks: " << averageMarks << endl << endl; 
    } 
        return 0; 
} 

 

 

 

#include <iostream> 
#include <string> 
 
using namespace std; 
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// Define a struct for student 
struct Student { 
    string name; 
    double marks_linear_algebra; 
    double marks_ode; 
    double marks_graph_theory; 
    double avg_marks; 
}; 
 
int main() { 
    int n; 
    cout << "Enter the number of students: "; 
    cin >> n; 
 
    // Dynamic allocation of students array 
    Student students[n]; 
 
    // Input marks and names for each student 
    cout << "Enter the details for each student:" << endl; 
    for (int i = 0; i < n; i++) { 
        cout << "Student " << i + 1 << ":" << endl; 
        cout << "Name: "; 
        cin >> students[i].name; 
        cout << "Marks in Linear Algebra: "; 
        cin >> students[i].marks_linear_algebra; 
        cout << "Marks in ODE: "; 
        cin >> students[i].marks_ode; 
        cout << "Marks in Graph Theory: "; 
        cin >> students[i].marks_graph_theory; 
         
        // Calculate average marks for each student 
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        students[i].avg_marks = (students[i].marks_linear_algebra + students[i].marks_ode + 
students[i].marks_graph_theory) / 3.0; 
         
        cout << endl; 
    } 
 
    // Task 1: Determine the number of students who pass in each subject 
    int pass_linear_algebra = 0, pass_ode = 0, pass_graph_theory = 0; 
    for (int i = 0; i < n; i++) { 
        if (students[i].marks_linear_algebra >= 50) pass_linear_algebra++; 
        if (students[i].marks_ode >= 50) pass_ode++; 
        if (students[i].marks_graph_theory >= 50) pass_graph_theory++; 
    } 
 
    // Task 2: Identify the highest achiever among the students in each subject 
    Student highest_linear_algebra = students[0]; 
    Student highest_ode = students[0]; 
    Student highest_graph_theory = students[0]; 
 
    for (int i = 1; i < n; i++) { 
        if (students[i].marks_linear_algebra > highest_linear_algebra.marks_linear_algebra) 
            highest_linear_algebra = students[i]; 
        if (students[i].marks_ode > highest_ode.marks_ode) 
            highest_ode = students[i]; 
        if (students[i].marks_graph_theory > highest_graph_theory.marks_graph_theory) 
            highest_graph_theory = students[i]; 
    } 
 
    // Task 3: Display the name of each student along with their average marks 
    cout << "Student Name\t\tAverage Marks" << endl; 
    for (int i = 0; i < n; i++) { 
        cout << students[i].name << "\t\t" << students[i].avg_marks << endl; 
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    } 
 
    // Display results of Task 1 and Task 2 
    cout << endl << "Number of students passing in each subject:" << endl; 
    cout << "Linear Algebra: " << pass_linear_algebra << endl; 
    cout << "ODE: " << pass_ode << endl; 
    cout << "Graph Theory: " << pass_graph_theory << endl; 
    cout << endl << "Highest achievers in each subject:" << endl; 
    cout << "Linear Algebra: " << highest_linear_algebra.name << endl; 
    cout << "ODE: " << highest_ode.name << endl; 
    cout << "Graph Theory: " << highest_graph_theory.name << endl; 
 
    return 0; 
} 
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8 
Functions 

  

  

abs(-7) = 7

x: ceil(56.34) = 57.0
x: cos(0.0) = 1.0

𝑒𝑥 exp(1.0) = 
2.71828

fabs(-5.67) = 5.67
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x:floor(45.67) = 45.00
x

islower('h')
x

isupper('K')
𝑥𝑦 x y
pow(0.16, 0.5) = 0.4

x x
sqrt(4.0) = 2.0

x x
x

x x
x

#include <iostream> 
#include <cmath> 
using namespace std; 
int main() { 
    double number, squareRoot; 
    number = 25.0; 
    // sqrt() is a library function to calculate the square root 
    squareRoot = sqrt(number); 
    cout << "Square root of " << number << " = " << squareRoot; 
    return 0; 
} 
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returnType   functionName (parameter1, parameter2,...) 
{ 
    // function body    
} 

// function declaration 
void greet() { 
    cout << "Hello World"; 
} 

•  greet()
•  void
• 

•  {}

 greet()
 greet() 

 greet() 
int main() { 
         // calling a function    
    greet();  
} 
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#include <iostream> 
using namespace std; 
// declaring a function 
void greet() { 
    cout << "Hello there!"; 
} 
int main() { 
    // calling the function 
    greet(); 
    return 0; 
} 
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void printNum(int num) { 
    cout << num; 
} 

 int  num 

int main() { 
    int n = 7; 
    // calling the function 
    // n is passed to the function as argument 
    printNum(n);    
    return 0; 
} 

// program to print a text 
#include <iostream> 
using namespace std; 
// display a number 
void displayNum(int n1, float n2) { 
    cout << "The int number is " << n1; 
    cout << "The double number is " << n2; 
} 
int main() { 
     int num1 = 5; 
     double num2 = 5.5; 
    // calling the function 
    displayNum(num1, num2); 
    return 0; 
} 
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 int 

 double 

 num1  num2 

 n1  n2 

 

 

void displayNumber() { 
    // code 
} 

 returnType 

 return 

int add (int a, int b) { 
   return (a + b); 
} 
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•   int  void
 int 

•  return (a + b)  

•  return 

 return 

// program to add two numbers using a function 
#include <iostream> 
using namespace std; 
// declaring a function 
int add(int a, int b) { 
    return (a + b); 
} 
int main() { 
    int sum;  
    // calling the function and storing 
    // the returned value in sum 
    sum = add(100, 78); 
    cout << "100 + 78 = " << sum << endl; 
    return 0; 
} 

 add() 
 int  100  78 

 sum

https://www.programiz.com/cpp-programming/data-types
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 sum int  

 int 

// function prototype 
void add(int, int); 
int main() { 
    // calling the function before declaration. 
    add(5, 3); 
    return 0; 
} 
// function definition 
void add(int a, int b) { 
    cout << (a + b); 
} 

void add(int, int); 
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returnType functionName(dataType1, dataType2, ...); 

 

// using function definition after main() function 
// function prototype is declared before main() 
#include <iostream> 
using namespace std; 
// function prototype 
int add(int, int); 
int main() { 
    int sum; 
    // calling the function and storing 
    // the returned value in sum 
    sum = add(100, 78); 
    cout << "100 + 78 = " << sum << endl; 
    return 0; 
} 
// function definition 
int add(int a, int b) { 
    return (a + b); 
} 
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• 

• 

• 

#include <iostream> 
using namespace std; 
// Function to calculate the average of three numbers 
double findAverage(double num1, double num2, double num3) { 
    // Calculate the average 
    return (num1 + num2 + num3) / 3.0; 
} 
int main() { 
    // Variables to store the three numbers 
    double num1, num2, num3; 
    // Ask the user to input the three numbers 
    cout << "Enter the first number: "; 
    cin >> num1; 
    cout << "Enter the second number: "; 
    cin >> num2; 
    cout << "Enter the third number: "; 
    cin >> num3; 
    // Calculate the average 
    double average = findAverage(num1, num2, num3); 
    // Print the result 
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    cout << "The average of " << num1 << ", " << num2 << ", and " << num3 << " is: " << 
average << endl; 
    return 0; 
} 

#include <iostream> 
using namespace std; 
// Function to calculate the average of elements in an array 
double findAverage(double arr[], int size) { 
    double sum = 0.0; 
    // Calculate the sum of elements in the array 
    for (int i = 0; i < size; i++) { 
        sum += arr[i]; 
    } 
    // Calculate the average 
    return sum / size; 
} 
int main() { 
    int size; 
    // Ask the user for the size of the array 
    cout << "Enter the size of the array: "; 
    cin >> size; 
    // Create an array to store the numbers 
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    double numbers[size]; 
    // Ask the user to input the elements of the array 
    cout << "Enter " << size << " numbers:" << endl; 
    for (int i = 0; i < size; i++) { 
        cout << "Enter number " << i + 1 << ": "; 
        cin >> numbers[i]; 
    } 
    // Calculate the average 
    double average = findAverage(numbers, size); 
    // Print the result 
    cout << "The average of the numbers is: " << average << endl; 
    return 0; 
} 

 

#include <iostream> 
using namespace std; 
// Function to find the largest element in an array 
double findLargest(double arr[], int size) { 
    // Assuming the first element as the largest initially 
    double largest = arr[0]; 
    // Iterate through the array to find the largest element 
    for (int i = 1; i < size; i++) { 
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        if (arr[i] > largest) { 
            largest = arr[i]; 
        } 
    } 
    // Return the largest element 
    return largest; 
} 
int main() { 
    int size; 
    // Ask the user for the size of the array 
    cout << "Enter the size of the array: "; 
    cin >> size; 
    // Create an array to store the numbers 
    double numbers[size]; 
    // Ask the user to input the elements of the array 
    cout << "Enter " << size << " numbers:" << endl; 
    for (int i = 0; i < size; i++) { 
        cout << "Enter number " << i + 1 << ": "; 
        cin >> numbers[i]; 
    } 
    // Find the largest element 
    double largest = findLargest(numbers, size); 
    // Print the largest element 
    cout << "The largest element in the array is: " << largest << endl; 
    return 0; 
} 
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 size n.  

#include <iostream> 
using namespace std; 
// Function to calculate factorial 
unsigned long long factorial(int n) { 
    unsigned long long fact = 1; 
    for (int i = 1; i <= n; i++) { 
        fact *= i; 
    } 
    return fact; 
} 
int main() { 
    int n; 
    cout << "Enter the size of the square matrix: "; 
    cin >> n; 
    // Check if n is positive 
    if (n <= 0) { 
        cout << "Invalid input. Size of the matrix must be a positive integer." << endl; 
        return 1; 
    } 
    // Creating a square matrix of size n 
    int matrix[n][n]; 
    // Input the elements of the matrix 
    cout << "Enter the elements of the matrix:" << endl; 
    for (int i = 0; i < n; i++) { 
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        for (int j = 0; j < n; j++) { 
            cin >> matrix[i][j]; 
        } 
    } 
    // Print the matrix 
    cout << "Matrix:" << endl; 
    for (int i = 0; i < n; i++) { 
        for (int j = 0; j < n; j++) { 
            cout << matrix[i][j] << " "; 
        } 
        cout << endl; 
    } 
    // Calculating factorial of each element on the diagonal 
    cout << "Factorial of each element on the diagonal:" << endl; 
    for (int i = 0; i < n; i++) { 
        cout << "Element at position (" << i << ", " << i << "): "; 
        cout << factorial(matrix[i][i]) << endl; 
    } 
    return 0; 
} 
 

Output 
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returnType functionName(dataType arrayName[]) { 
    // code 
} 

#include <iostream> 
using namespace std; 
const int SIZE = 5; 
// declare a function to display marks, take a 1d array as parameter 
void display(int m[]) { 
    cout << "Displaying marks: " << endl; 
    // display array elements     
    for (int i = 0; i < SIZE; i++) { 
        cout << "Student " << i + 1 << ": " << m[i] << endl; 
    } 
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} 
int main() { 
    // declare and initialize an array 
    int marks[SIZE] = {88, 76, 90, 61, 69}; 
    // call display function, pass an array as an argument 
    display(marks); 
    return 0; 
} 

  

#include <iostream> 
using namespace std; 
// define a function, pass a 2d array as a parameter 
void display(int n[][2]) { 
    cout << "Displaying Values: " << endl; 
    for (int i = 0; i < 3; i++) { 
        for (int j = 0; j < 2; j++) { 
            cout << "num[" << i << "][" << j << "]: " << n[i][j] << endl; 

https://www.programiz.com/cpp-programming/multidimensional-arrays
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        } 
    } 
} 
int main() { 
    // initialize 2d array 
    int num[3][2] = { 
        {3, 4}, 
        {9, 5}, 
        {7, 1} 
    }; 
    // call the function, pass a 2d array as an argument 
    display(num); 
    return 0; 
} 

 display()
 int n[][2] 

 

 

 

n[][2]
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– 
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#include <iostream> 
#include <string> 
using namespace std; 
struct Person { 
    string first_name; 
    string last_name; 
    int age; 
    float salary; 
}; 
// declare a function with structure variable type as an argument 
void display_data(const Person&); 
int main() { 
    // initialize the structure variable 
    Person p {"John", "Doe", 22, 145000}; 
    // function call with structure variable as an argument 
    display_data(p); 
    return 0; 
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} 
void display_data(const Person& p) { 
    cout << "First Name: " << p.first_name << endl; 
    cout << "Last Name: " << p.last_name << endl; 
    cout << "Age: " << p.age << endl; 
    cout << "Salary: " << p.salary; 
} 

 

 p 

 display_data()  p

#include <iostream> 
#include <string> 
using namespace std; 
// define structure 
struct Person { 
    string first_name; 
    string last_name; 
    int age; 
    float salary; 
}; 
// declare functions 
Person get_data(); 
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void display_data(const Person&); 
int main() { 
    Person p = get_data(); 
    display_data(p); 
    return 0; 
} 
// define a function to return a structure variable 
Person get_data() { 
    Person p; 
    string first_name; 
    string last_name; 
    int age; 
    float salary; 
    cout << "Enter first name: "; 
    cin >> first_name; 
    cout << "Enter last name: "; 
    cin >> last_name; 
    cout << "Enter age: "; 
    cin >> age; 
    cout << "Enter salary: "; 
    cin >> salary;   
    // return structure variable 
    return Person{first_name, last_name, age, salary}; 
} 
// define a function to take a structure variable as an argument 
void display_data(const Person& p) { 
    cout << "\nDisplaying Information." << endl; 
    cout << "First Name: " << p.first_name << endl; 
    cout << "Last Name: " << p.last_name << endl; 
    cout << "Age: " << p.age << endl; 
    cout << "Salary: " << p.salary; 
} 
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 get_data() 
 p  display_data() 

 

  

void recurse() 
{ 
    ... .. ... 
    recurse(); 
    ... .. ... 
} 
 
int main() 
{ 

https://www.programiz.com/cpp-programming/function
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    ... .. ... 
    recurse(); 
    ... .. ... 
} 

  

#include <iostream> 
using namespace std; 
int factorial(int); 
int main() { 
    int n, result; 
    cout << "Enter a non-negative number: "; 
    cin >> n; 

https://www.programiz.com/cpp-programming/if-else
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    result = factorial(n); 
    cout << "Factorial of " << n << " = " << result; 
    return 0; 
} 
int factorial(int n) { 
    if (n > 1) { 
        return n * factorial(n - 1); 
    } else { 
        return 1; 
    } 
} 
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#include <iostream> 
using namespace std; 
int calculatePower(int, int); 
int main() 
{ 
    int base, powerRaised, result; 
    cout << "Enter base number: "; 
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    cin >> base; 
    cout << "Enter power number(positive integer): "; 
    cin >> powerRaised; 
    result = calculatePower(base, powerRaised); 
    cout << base << "^" << powerRaised << " = " << result; 
    return 0; 
} 
int calculatePower(int base, int powerRaised) 
{ 
    if (powerRaised != 0) 
        return (base*calculatePower(base, powerRaised-1)); 
    else 
        return 1; 
} 


