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C Programming - Practice Session: Arrays

Introduction to This Practice Session

This 1-hour practice session focuses on the fundamentals of Arrays in C programming.
You’'ll learn how to declare arrays, access elements with indices, use loops to process

arrays, and avoid common pitfalls.

approximately 1 hour.

1 Declaring and Initializing Arrays

Practice Activity

ory.

1.
2.
3.

Activity 1: Your First Array
Let’s start by creating simple arrays and understanding how they store data in mem-

Step-by-Step Instructions:

Create a new C file named first_array.c

These activities are designed to be completed in

Include the standard input/output header: #include <stdio.h>

Declare and initialize arrays of different types:
o An integer array of size 5 with some values
o A double array of size 3 with decimal values
o A character array of size 4 with letters
Print each element using its index
Observe the memory addresses of consecutive elements

Example Code:

AW N e

#include <stdio.h>

int main() {

printf ("=== Array Declaration and Initialization

// 1. Integer array - full initialization

int numbers([5] = {10, 20, 30, 40, 50};

printf ("Integer array (numbers):\n");

printf ("Element at index 0: %d\n", numbers[0]);
printf ("Element at index 1: %d\n", numbers[1]);
printf ("Element at index 2: %d\n", numbers[2]);
printf ("Element at index 3: %d\n", numbers[3]);
printf ("Element at index 4

// 2. Double array - partial initialization

%d\n\n", numbers([4]);

/
/
/
/

/
/
/
/

\n\n");

First element
Second element
Third element
Fourth element

// Fifth element

double temperatures[7] = {23.5, 24.0, 22.8}; // Rest will be 0.0
printf ("Temperatures array (partial initialization):\n");

printf ("Monday (index 0): %.1f\n", temperatures[0]);

printf ("Tuesday (index 1): %.1f\n", temperatures([1]);
printf ("Wednesday (index 2): %.1f\n", temperatures[2]);

printf ("Thursday (index 3): %.1f\n", temperatures([3]); // 0.0

printf ("Friday (index 4): %.1f\n\n", temperatures[4]); // 0.0




w

C Programming - Practice Session: Arrays

24 // 3. Character array

25 char letters([4] = {'A', 'B', 'C', 'D'};
26 printf ("Character array:\n");

27 printf ("letters[0] = Y%c\n", letters[0]);

28 printf ("letters[1] = Y%c\n", letters[1]);
29 printf("letters[2] = %c\n", letters[2]);
30 printf ("letters[3] = Y%c\n\n", letters[3]);

32 // 4. Array with size determined by compiler
33 int days[] = {31, 28, 31, 30, 31, 30}; // Compiler counts: 6

elements
34 int size = sizeof (days) / sizeof (days[0]);
35 printf ("Array 'days' has %d elements (compiler counted!)\n", size)
36 for (int i = 0; i < size; i++) {
37 printf ("days[%d] = %d\n", i, days[il);
38 }
39
40 return O;
41 }

Key Observations:

o Array indices start at 0, not 1!

o Partially initialized arrays set remaining elements to 0 (or 0.0 for doubles)
« sizeof(array)/sizeof (array[0]) gives the number of elements

e Arrays store elements in consecutive memory locations

Challenge:

Declare an array primes with the first 6 prime numbers. Let the compiler determine
the size. Print all elements using a loop.

Tip/Note

Array Index Reminder: For an array of size n, valid indices are 0 to n-1. Index n
is OUT OF BOUNDS and causes undefined behavior!

2 Processing Arrays with Loops

Practice Activity

Activity 2: Looping Through Arrays
Arrays and loops are natural partners. Let’s practice different loop patterns for array
processing.

Instructions:

1. Create a file named array_loops.c
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2. Declare and initialize an array of 10 integers
3. Write loops to:

Print all elements forward

Print all elements backward

Calculate the sum of all elements

Find the maximum value

Example Code:

#tinclude <stdio.h>

3/int main() {
4 int numbers[10] = {5, 12, 8, 23, 15, 7, 42, 18, 3, 30};
5 int size = sizeof (numbers) / sizeof (numbers[0]) ;

7 printf ("=== Array Processing with Loops ===\n\n");

9 // 1. Forward traversal

10 printf("1. Forward traversal:\n");

11 for (int i = 0; i < size; i++) {

12 printf ("numbers[%d] = %d\n", i, numbers[i]);

13 T

14 printf ("\n");

15

16 // 2. Backward traversal

17 printf ("2. Backward traversal:\n");

18 for (int i = size - 1; i >= 0; i--) {

19 printf ("numbers[%d] = %d\n", i, numbers[i]);
20 }

21 printf ("\n");

22

23 // 3. Sum of all elements

24 int sum = 0;

25 for (int i = 0; i < size; i++) {

26 sum += numbers[i];

27 }

28 printf("3. Sum of all elements = %d\n\n", sum);
29

30 // 4. Find maximum value

31 int max = numbers[0]; // Assume first element is max
32 for (int i = 1; i < size; i++) { // Start from index 1
33 if (numbers([i] > max) {

34 max = numbers[i];

35 }

36 }

37 printf ("4. Maximum value = %d\n\n", max);

39 // 5. Every other element

40 printf ("5. Every other element (even indices) :\n");
41 for (int i = 0; i < size; i += 2) {

42 printf ("numbers[/d] = %d ", i, numbers[i]);

43 }

44 printf ("\n\n");

45
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46 // 6. Count elements greater than 20

47 int count = 0;

48 for (int i = 0; i < size; i++) {

49 if (numbers([i] > 20) {

50 count++;

51 }

52 }

53 printf("6. Elements greater than 20: %d\n", count);
54

55 return 0;

56 }

Challenge:

Add code to calculate the average of the numbers and count how many elements are
above average.

Warning/Common Issue

Common Loop Mistakes:
o Using <= size instead of < size - This accesses numbers [size], which is out
of bounds!
» Starting backward loop at size instead of size-1
» Forgetting to initialize variables like sum and max before using them

3 Passing Arrays to Functions

Practice Activity

Activity 3: Array Functions
Learn how to pass arrays to functions and understand that functions can modify the
original array.

Instructions:

1. Create a file named array_functions.c
2. Write functions that process arrays:
e print_array - prints all elements (read-only)
o fill_array - sets all elements to a value
e scale_array - multiplies all elements by a factor
e find index - finds first occurrence of a value
3. Observe how array modifications in functions affect the original

Example Code:

1|#include <stdio.h>
2
3| // Function prototypes
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void print_array(const int arr[], int size); // const means read-only

void fill_array(int arr[], int size, int value);
void scale_array(int arr[], int size, int factor);
int find_index(const int arr[], int size, int target);

int main() {
int numbers [8];
int size = sizeof (numbers) / sizeof (numbers[0]) ;

printf ("=== Array Functions ===\n\n");

// Fill array with value 5
fill_array(numbers, size, 5);

printf ("After fill_array with value 5:\n");
print_array (numbers, size);

// Scale array by factor 3

scale_array (numbers, size, 3);

printf ("\nAfter scale_array with factor 3:\n");
print_array (numbers, size);

// Find index of value 15
int index = find_index (numbers, size, 15);
if (index != -1) {
printf ("\nValue 15 found at index %d\n", index);
} else {
printf ("\nValue 15 not found\n");
}

// Try to find a value not in array
index = find_index (numbers, size, 99);
if (index !'= -1) {
printf ("Value 99 found at index %d\n", index);
} else {
printf ("Value 99 not found\n");
}

return O;

}

// Print array - uses const because it doesn't modify
void print_array(const int arr[], int size) {

printf ("[ ");

for (int i = 0; i < size; i++) {

printf("%d ", arr[il);

}

printf ("J\n");
}

// Fill array with a value - modifies the array
void fill_array(int arr[], int size, int value) {
for (int i = 0; i < size; i++) {
arr[i] = value; // Modifies original array

}
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60| // Scale array by factor - modifies the array

61|void scale_array(int arr[], int size, int factor) {

62 for (int i = 0; i < size; i++) {

63 arr[i] *= factor; // Modifies original array
64 }

65| F

66

67| // Find first occurrence of target - returns index or -1 if not found
68| int find_index(const int arr[], int size, int target) {
69 for (int i = 0; i < size; i++) {

70 if (arr[i] == target) {

71 return i; // Found, return index

72 }

73 }

74 return -1; // Not found

75 }

Key Observations:

o When you pass an array to a function, you're passing the address of the first
element (no & needed)

o Functions can modify the original array’s elements

o Use const to prevent modification when the function should only read

« Always pass the array size - functions can’t determine it from the array param-
eter

Challenge:

Add a function reverse_array that reverses the array in place (without creating a
new array).

Tip/Note

Array Function Pattern: Every function that processes an array should take two
parameters: the array and its size. This is a universal convention in C programming.

4 2D Arrays Basics

Practice Activity

Activity 4: Introduction to 2D Arrays
Explore two-dimensional arrays - perfect for tables, matrices, and grids.

Instructions:

1. Create a file named twod_arrays.c
2. Declare and initialize a 3x3 matrix
3. Print it as a grid (rows and columns)
4. Calculate the sum of all elements
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5. Find the maximum element and its position

Example Code:

I|#include <stdio.h>

2

3lint main() {

4 printf ("=== 2D Arrays ===\n\n");

6 // Declare and initialize a 3x3 matrix

7 int matrix[3][3] = {

8 {1, 2, 3}, // Row O

9 {4, 5, 6%}, // Row 1

10 {7, 8, 9} // Row 2

11 };

12

13 // Number of rows and columns

14 int rows = 3;

15 int cols = 3;

16

17 // Print the matrix

18 printf ("Matrix (3x3):\n");

19 for (int row = 0; row < rows; row++) {

20 for (int col = 0; col < cols; col++) {
21 printf ("%d ", matrix[row][coll);

22 }

23 printf("\n"); // New line after each row
24 }

25 printf ("\n");

26

27 // Calculate sum of all elements

28 int sum = 0;

29 for (int row = 0; row < rows; row++) {

30 for (int col = 0; col < cols; col++) {
31 sum += matrix[row][col];

32 T

B3 }

34 printf ("Sum of all elements: %d\n\n", sum);
35

36 // Find maximum element and its position
37 int max = matrix[0][0];

38 int max_row = 0, max_col = 0;

39

40 for (int row = 0; row < rows; row++) {

41 for (int col = 0; col < cols; col++) {
42 if (matrix[row][col] > max) {

43 max = matrix[row][col];

44 max_row = Iow;

45 max_col = col;

46 }

47 T

49 printf ("Maximum element: %d at position [%d][%d]\n\n"
50 max, max_row, max_col);

51

52 // Access individual elements

-
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53 printf ("Element at [1][1] (center): %d\n", matrix[1][1]);
54 printf ("Element at [0][2] (first row, third column): %d\n", matrix
[0]1[2]1);
55 printf ("Element at [2][0] (last row, first column): %d\n\n",

matrix [2] [0]);

57 // Row sum example

58 printf ("Row sums:\n");

59 for (int row = 0; row < rows; row++) {

60 int row_sum = 0;

61 for (int col = 0; col < cols; col++) {
62 row_sum += matrix[row] [col];

63 T

64 printf ("Row %d sum = %d\n", row, row_sum);
65 }

66

67 return O;

63| }

Challenge:

Create a 4x4 identity matrix (1’s on diagonal, 0’s elsewhere) and print it. Then
calculate the sum of the main diagonal.

2D Array Access: Always think matrix[row] [col]. The first index is the row
(y-axis), second is the column (x-axis). This matches how we naturally read tables.

5 Time Management Guide

Tip/Note

1-Hour Practice Session Schedule:
e 0:00-0:15: Activity 1 (Declaring and Initializing Arrays)
e 0:15-0:30: Activity 2 (Processing Arrays with Loops)
e 0:30—-0:45: Activity 3 (Passing Arrays to Functions)
o 0:45-1:00: Activity 4 (2D Arrays Basics)
If you finish early:
o Complete the challenge exercises
o Add more test cases to each program
o Try creating a program that finds the second largest element in an array
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