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Write a program that checks if a given number is prime.

Prime number: A prime number is a natural number greater than 1 that has no positive
divisors other than 1 and itself.

Program In C
C

#include <stdio.h>
#include <stdbool.h>

int main() {
    int num;
    bool isPrime = true;

    printf("Enter a positive integer: ");
    scanf("%d", &num);

    if (num <= 1) {
        isPrime = false;
    } else {
        for (int i = 2; i * i <= num; i++) {
            if (num % i == 0) {
                isPrime = false;
                break;
            }

Program in C
Program in Java
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        }
    }

    if (isPrime) {
        printf("%d is a prime number.\n", num);
    } else {
        printf("%d is not a prime number.\n", num);
    }

    return 0;
}

Explanation:

The main function prompts the user to enter a positive integer, reads it from the
standard input using scanf, and stores it in the num variable.
We also initialize a boolean variable isPrime to true, assuming initially that the number
is prime.
We then perform the prime check. If the number is less than or equal to 1, we set
isPrime to false since prime numbers are greater than 1. Otherwise, we iterate through
the numbers from 2 to the square root of num using a for loop. For each iteration, we
check if the number is divisible by i using the modulo operator (%). If it is divisible, we
set isPrime to false and break out of the loop since we have found a divisor.
Finally, we use an if-else statement to display an appropriate message based on the
value of isPrime.

Output:

Output
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Enter a positive integer: 5
5 is a prime number.

Program In Java
Java

import java.util.Scanner;

public class PrimeNumberJava {
    public static void main(String[] args) {
        int num;
        boolean isPrime = true;

        System.out.print("Enter a positive integer: ");
        Scanner scanner = new Scanner(System.in);
        num = scanner.nextInt();

        if (num <= 1) {
            isPrime = false;
        } else {
            for (int i = 2; i * i <= num; i++) {
                if (num % i == 0) {
                    isPrime = false;
                    break;
                }
            }
        }
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        if (isPrime) {
            System.out.printf("%d is a prime number.\n", num);
        } else {
            System.out.printf("%d is not a prime number.\n", num);
        }

        scanner.close();
    }
}

Explanation:

import java.util.Scanner;: This line imports the Scanner class from the java.util1.
package, allowing us to read user input from the console.
public class PrimeNumberJava: This line defines a public class named2.
PrimeNumberJava.
public static void main(String[] args): This line declares the main method, which is the3.
entry point of the program.
int num;: This line declares an integer variable num to store the user input.4.
boolean isPrime = true;: This line declares a boolean variable isPrime and initializes it5.
to true. It will be used to determine whether the number is prime or not.
System.out.print(“Enter a positive integer: “);: This line prompts the user to enter a6.
positive integer.
Scanner scanner = new Scanner(System.in);: This line creates a Scanner object named7.
scanner to read user input from the console.
num = scanner.nextInt();: This line reads an integer from the user and assigns it to the8.
variable num.
The code block starting with if (num <= 1) { checks if the entered number is less than9.
or equal to 1. If so, it sets isPrime to false since prime numbers are greater than 1.
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If the number is greater than 1, a for loop is used to check for factors of the number.10.
The loop starts with int i = 2, and it continues as long as i * i <= num. The condition i *
i <= num optimizes the loop by reducing the number of iterations needed to check for
factors.
Inside the loop, the code checks if num is divisible evenly by i using the condition num11.
% i == 0. If it is, the number is not prime, and isPrime is set to false. The break
statement is used to exit the loop early since no further checking is necessary.
After the loop, an if-else statement is used to print whether the number is prime or not12.
based on the value of isPrime.
scanner.close();: This line closes the Scanner object to release system resources.13.

Output

Enter a positive integer: 4
4 is not a prime number.
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