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Introduction

In programming, handling arrays and performing operations such as comparison,
intersection, or merging are common tasks that help develop problem-solving skills and
understanding of data structures. One typical problem involves reading two arrays of
integers, analyzing their contents, and printing elements that appear in both arrays. This
task is fundamental in understanding array manipulation, control flow, and efficient data
handling in C programming.

This article provides a comprehensive guide on how to write a C program that reads two
arrays of size N, where N is specified by the user, and then prints all elements that are
common to both arrays. The approach includes reading input, processing arrays to identify
common elements, handling duplicates, and printing results in an organized manner.

Understanding the Problem
The core objective is to:

- Read an integer value N from the user, representing the number of elements in each
array.

- Read two arrays of N integers each.

- Identify and print all elements that appear in both arrays.

Key Points to Consider:
- The arrays can contain duplicate values.
- The output should list all elements that are common to both arrays.

- The program should handle cases where there are no common elements.
- It is important to handle input validation and ensure proper memory management.

Designing the C Program
Step 1: Read Input

The program begins by prompting the user to input the size of the arrays (N), followed by



inputting elements for both arrays.

Step 2: Store Data in Arrays

Use fixed-size or dynamically allocated arrays to store input values. For simplicity, fixed-
size arrays with a maximum size can be used, but dynamic memory allocation offers more
flexibility.

Step 3: Find Common Elements

There are multiple approaches to find common elements:

Approach 1: Nested Loops

- Compare each element of the first array with every element of the second array.
- If a match is found, and the element hasn't been printed before, print it.

Approach 2: Use a Hash Table or Auxiliary Array

- Use an auxiliary data structure to store counts or presence flags.
- This approach is more efficient, especially for large arrays.

Step 4: Handle Duplicates and Output

- To avoid printing duplicate common elements, implement a check before printing.
- Alternatively, store common elements in a temporary array or data structure and print
unique entries.

Sample C Program: Reading and Identifying Common Elements
Below is a detailed example of a C program implementing the above logic:

o
include
include

define MAX SIZE 1000

int main() {

int n;

printf("Enter the number of elements in each array: ");
scanf("%d", &n);

if (n <=0 || n > MAX SIZE) {
printf("Invalid size. Please enter a value between 1 and %d.\n", MAX SIZE);
return 1;

}

int arrayl[n], array2[n];



// Reading first array

printf("Enter %d elements for the first array:\n", n);
for(inti=0;1i<n;i++) {

scanf("%d", &arrayl[il);

}

// Reading second array

printf("Enter %d elements for the second array:\n", n);
for(inti=0;1i<n;i++) {

scanf("%d", &array2[il);

}

// Array to keep track of printed common elements to avoid duplicates
int printed[MAX SIZE] = {0};

printf("Common elements in both arrays are:\n");
int foundCommon = 0;

for(inti=0;i<n;i++) {

int current = arrayl[i];

// Check if current element exists in array2
for (intj=0;j <n; j++) {

if (array2[j] == current) {

// Check if already printed

int alreadyPrinted = 0;

for(intk=0; k<i; k++) {

if (arrayl[k] == current && printed[k]) {
alreadyPrinted = 1;

break;

}

}

if ('alreadyPrinted) {

printf("%d ", current);

foundCommon = 1;

// Mark as printed

for(intk=0; k <n; k++) {

if (arrayl[k] == current) {

printed[k] = 1;

}

}

}

break; // No need to check further once found
}

}

}

if (foundCommon) {

printf("No common elements found.\n");
} else {

printf("\n");

}



return O;

}
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Explanation of the Code
Reading Inputs

- The program prompts the user for the size "N".
- Then, it reads "N elements for each of the two arrays.

Finding Common Elements

- The nested loops compare each element of the first array with every element of the
second array.

- When a match is found, the program checks whether this element has already been
printed to avoid duplicates.

- The "printed’ array tracks which elements have been outputted.

Output

- The program prints all unique common elements.
- If no common elements exist, it displays an appropriate message.

Enhancing the Program
Using Sorting and Binary Search

For larger datasets, sorting both arrays and using binary search can optimize
performance:

- Sort both arrays.

- Iterate through one array, perform binary search in the second.

- Print matches, ensuring no duplicates.

Using Hashing (Recommended for Efficiency)

Implement a hash table or use a hash map (via libraries or custom implementation) to:
- Store presence of elements in one array.

- Check existence in constant time for elements of the second array.

- Collect and print common elements efficiently.

Handling Duplicates

Depending on requirements, duplicates can be:



- Allowed: Print all occurrences.
- Removed: Print each common element once.

The current code removes duplicates by tracking printed elements.

Advanced Considerations
Input Validation

Ensure inputs are valid integers and handle invalid inputs gracefully to make the program
robust.

Dynamic Memory Allocation

Use "malloc()" for arrays if the size "N can be very large or not predetermined, avoiding
stack overflow.

User-Friendly Output

Format the output for clarity, possibly listing elements line by line or separated by
commas.

Summary

Writing a C program to read two arrays of "N integers and print all common elements
involves understanding array manipulation, control structures, and handling duplicates.
The approach can range from simple nested loops to more efficient methods like sorting
and hashing, depending on the application's needs and data size.

This task serves as a foundational exercise in C programming, illustrating key concepts
such as input handling, array processing, nested loops, and memory management. By
mastering this problem, programmers build a solid base for more complex data processing
tasks and algorithm design.

Final Tips

- Always validate user input to prevent errors.

- Consider efficiency for large datasets.

- Practice implementing different algorithms for the same problem.
- Write clean, well-commented code for maintainability.

With this comprehensive guide, you now have the knowledge to implement a C program
that reads two arrays of integers, identifies common elements efficiently, and displays the



results clearly. Happy coding!

Frequently Asked Questions

How do I read two arrays of integers in C?

You can read two arrays of integers in C by first declaring two arrays and then using a
loop with scanf to input the values for each array individually.

How can I find common elements between two arrays in
C?

To find common elements, iterate through each element of the first array and compare it
with every element of the second array. If a match is found, print that element.

What is an efficient way to print all elements that
appear in both arrays?

Using nested loops to compare each element is straightforward but not the most efficient.
For larger datasets, sorting both arrays and then using a two-pointer approach can
improve efficiency.

How do I handle duplicate elements when printing
common values?

You can handle duplicates by checking whether you've already printed a particular
element before printing it again, or by using auxiliary data structures like a hash set to
track printed elements.

Can I use functions to modularize this program?

Yes, you can create functions such as one for reading arrays, one for finding common
elements, and another for printing results to make the code more organized.

What should I consider when working with large arrays
in C?

Ensure you allocate sufficient memory, use efficient algorithms for comparison, and
consider the time complexity to optimize performance with large datasets.

How do I handle user input errors when reading array
elements?

You should validate user input after scanf, check for successful input, and potentially
prompt the user again if invalid data is entered.



What is the sample output of a program that prints
common elements in two arrays?

The output should list all elements that are present in both arrays, typically separated by
spaces or new lines, for example: 3 7 9.

How can I modify the program to handle arrays of
different sizes?

You can declare different sizes for each array and pass their sizes as parameters to
functions that process them, ensuring you only compare valid indices.

Are there built-in functions in C to find common
elements between arrays?

C standard library does not have built-in functions for this purpose; you need to implement
comparison logic yourself or use algorithms to find common elements.

Additional Resources

In the realm of programming, efficiently handling and analyzing arrays is a
fundamental skill that underpins numerous applications—from data analysis to
software development. The task of reading two arrays of integers and identifying
common elements is a classic problem that exemplifies basic algorithmic
thinking, data structures, and optimization strategies. This article delves deeply
into the design and implementation of a C program that reads two arrays of N
integers each and prints all elements that appear in both, providing a
comprehensive guide for programmers and students alike to understand, analyze,
and extend this fundamental concept.

Understanding the Problem: Reading and
Comparing Arrays

Problem Statement Breakdown

At its core, the problem involves three main steps:

1. Input Acquisition: Reading two arrays of integers, each of size N.
2. Comparison & Identification: Determining which elements are common to both arrays.
3. Output: Printing the elements that appear in both arrays, ideally without duplicates.



This seemingly straightforward task encapsulates key programming concepts such as
array handling, input/output operations, iteration, and data comparison. The challenge lies
in implementing these steps efficiently, especially when considering large datasets or
optimizing for performance.

Why Is This Problem Important?

The problem serves as an excellent educational exercise for:

- Learning how to handle user input in C.

- Understanding array traversal and comparison.

- Implementing basic algorithms such as nested loops or using auxiliary data structures
like hash tables.

- Recognizing the trade-offs between different approaches in terms of time and space
complexity.

Furthermore, the problem mirrors real-world scenarios where data reconciliation and
filtering are essential, such as database joins, filtering datasets, or finding intersections in
collections.

Designing the C Program: Core Components and
Approach

1. Input Collection

The first step in the program is to gather data from the user. This involves:

- Asking for the size of the arrays (N).
- Reading N integers into each of the two arrays.

Input validation is crucial here to ensure that the size N is positive and that the inputs are
valid integers.

2. Data Storage and Management

- Arrays: Two fixed-size arrays will be used to store the integers. In C, arrays are a natural
choice for sequential data storage.

- Duplicate Handling: Deciding whether to account for duplicate elements in the output
depends on the specific requirements. For simplicity, most implementations avoid printing
duplicates multiple times.



3. Algorithm Selection for Finding Common Elements

Multiple approaches can be adopted:

- Nested Loop Approach: Comparing every element of the first array with every element of
the second array. This method is straightforward but inefficient for large N, with a time
complexity of O(N"2).

- Sorting and Binary Search: Sorting one array and performing binary searches for
elements of the other array to improve efficiency to O(N log N).

- Hashing: Using a hash table or a boolean auxiliary array to record presence, enabling
O(N) time complexity. Since C lacks built-in hash tables, this approach may involve custom
implementations or using auxiliary arrays for small value ranges.

The choice of approach depends on the dataset size, value ranges, and performance
considerations.

Implementing the Program: Step-by-Step
Explanation

Step 1: Reading Inputs

The program begins with prompting the user for the size of the arrays and then reading
the individual elements into two separate arrays.

e
int N;

printf("Enter the number of elements in each array: ");
scanf("%d", &N);

int array1[N], array2[N];

printf("Enter elements of array 1:\n");
for (inti=0;i < N;i++) {
scanf("%d", &arrayl[i]);

}

printf("Enter elements of array 2:\n");
for(inti=0;i<N;i++) {
scanf("%d", &array2[i]);

}

Note: Variable-length arrays (VLAs) are used here for simplicity, but dynamic memory



allocation via "malloc()" is preferable for portability and robustness.

Step 2: Finding Common Elements Using Nested Loops

A simple implementation involves nested loops: for each element in the first array, check if
it exists in the second array.

C
printf("Common elements are:\n");
for(inti=0;1i<N;i++){
for (intj=0;j < N; j++) {
if (arrayl[i] == array2[j]) {
// To avoid printing duplicates, check if already printed
// Additional logic needed here
}
}
}

Handling duplicates: To prevent duplicate outputs, the program can maintain an auxiliary
array or use a function that checks whether an element has been printed before.

Step 3: Optimizing for Efficiency

Nested loops are simple but inefficient for large datasets. Alternative approaches include:

- Sorting and Merging: Sort both arrays, then traverse them simultaneously to find
common elements in O(N log N).

- Hashing: Use an auxiliary boolean array or a hash table to record the presence of
elements in one array, then check the second array against this.

Example with Hashing (assuming small value ranges):

e
include
include

define MAX VAL 1000 // Adjust based on expected input range

int main() {

int N;

printf("Enter the number of elements: ");
scanf("%d", &N);

int array1[N], array2[N];

int hash[MAX VAL + 1] = {0}; // Initialize to zero

printf("Enter elements of array 1:\n");



for(inti=0;i< N;i++) {

scanf("%d", &arrayl[il);

if (arrayl[i] >= 0 && arrayl[i] <= MAX VAL) {
hash[arrayl[i]] = 1;

}

}

printf("Enter elements of array 2:\n");
for inti=0;1i< N;i++) {
scanf("%d", &array2[il);

}

printf("Common elements are:\n");

for(inti=0;1i<N;i++) {

if (array2[i] >= 0 && array2[i] <= MAX VAL && hash[array?2[i]] == 1) {
printf("%d ", array2[i]);

hash[array2[i]] = 0; // To prevent duplicate printing

}

}

printf("\n");

return 0O;
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Note: This method assumes all input values are within a specified range. For arbitrary
integers, a hash table or dynamic data structure is necessary.

Handling Edge Cases and Input Validation

A robust program must account for various scenarios:

- Empty Arrays: When N=0, the program can simply output no common elements.

- All Elements Unique or Repeated: The approach should handle duplicates gracefully,
either by ignoring duplicates in output or considering them as per requirements.

- Invalid Inputs: Non-integer inputs or negative sizes should be handled gracefully,
prompting the user again or terminating with an error message.

- Large Datasets: For large N, efficiency becomes critical. Sorting or hashing approaches
should be preferred over nested loops.

Analyzing Time and Space Complexity

| Approach | Time Complexity | Space Complexity | Comments |
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| Nested Loops | O(N"2) | O(1) | Suitable for small N; inefficient for large datasets |

| Sorting & Merge | O(N log N) | O(1) or O(N) | Efficient; requires sorting algorithms like
quicksort or mergesort |

| Hashing | O(N) | O(N) | Fast and efficient for arbitrary data ranges; uses auxiliary
memory |

Choosing the optimal approach depends on the specific constraints of the problem, such
as dataset size, value ranges, and memory limitations.

Extending the Program: Additional Features and
Improvements

Once the core functionality is implemented, several enhancements can be added:

- Printing Unique Common Elements: Ensuring no duplicates are printed.

- Handling Multiple Occurrences: Counting how many times each common element
appears.

- User-Friendly Interface: Adding prompts, error messages, and options to process
multiple datasets.

- Reading Data from Files: Extending the program to read arrays from files for large
datasets.

- Using Dynamic Memory Allocation: For flexible array sizes and better memory
management.

Conclusion: The Significance of This Exercise in
Programming Education

Implementing a C program to read two arrays and find their intersection is more than an
exercise in syntax; it is a fundamental lesson in algorithm design, efficiency
considerations, and data management. By exploring multiple approaches—from naive
nested loops to optimized hashing—the programmer gains insight into trade-offs and best
practices. This problem also lays the groundwork for understanding more complex data
processing tasks encountered in real-world applications.

Understanding how to efficiently identify common elements in datasets is crucial across
domains such as database management, data science, and software engineering.
Practicing these foundational techniques in C enhances not only language proficiency but
also problem-solving skills, preparing developers to tackle complex challenges with
confidence and precision.



In summary, the task of creating a C program to read two arrays and print all common
elements encapsulates core programming principles, emphasizing efficiency, correctness,
and
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