
Programming in C
Unit 3 : One-Dimensional (1-D) Array



A student-friendly guide with easy explanations, solved programs, and step-by-step logic for all short and long answer questions.
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Part 1 : Understanding Arrays


What is an Array?
Imagine you need to store the marks of 60 students. Creating 60 separate variables (m1, m2, m3 ... m60) would be very messy and hard to manage. An array solves this problem neatly.
· An array is a collection of elements (values), all of the same data type, stored in continuous (contiguous) memory locations.
· Instead of many separate variable names, we use one single name for the whole group, and each value is identified by a number called an index (or subscript).
· Think of an array as a row of boxes placed side by side. Every box has the same size (same data type) and every box has a position number written on it, starting from 0.
· Arrays make it easy to store, access, and process large amounts of related data using loops.


What is a 1-D Array?
A 1-D (one-dimensional) array is the simplest type of array. It stores elements in a single row / single line - like one straight list of boxes. This is different from a 2-D array, which would look like a grid (rows and columns).
· It is used when we want to store a simple list of values, for example: marks of students, temperatures of a week, prices of items, etc.
· Every element in the array is accessed using its index. In C, indexing always starts from 0, not from 1.
· So, if an array has N elements, the valid index range is from 0 to N-1.

Declaring a 1-D Array (Syntax)
data_type array_name[size];

· data_type - type of value the array will hold (int, float, char, etc.)
· array_name - the name you give to the array
· size - the total number of elements the array can store (a constant number)
Example:int marks[5];
// This creates an array named 'marks' that can hold 5 integer values.

int marks[5] = {90, 85, 76, 60, 99};
// This declares AND initialises the array in one line.


How Elements Are Stored (Index Positions)

	Index
	0
	1
	2
	3
	4



	Value
	90
	85
	76
	60
	99


So marks[0] = 90 (first element) and marks[4] = 99 (last element, since size is 5, last index is 5-1=4).


Why Use Arrays?
· Store many values using a single variable name.
· Easily process all values together using loops (for/while) instead of writing repetitive code.
· Useful for real tasks like finding sum, average, largest, smallest, sorting, searching, etc.

Part 2 : Section A - Short Answer Questions

Q1. Write a program to calculate the sum and average of elements in a 1D array.


Logic (in simple steps):
· Declare an array and store some values in it (or take input from the user).
· Take a variable sum and initialise it to 0.
· Run a for loop from index 0 to N-1, and keep adding each element to sum.
· After the loop, calculate average = sum / N (use float division to get decimal accuracy).
· Print the sum and average.
Program:#include <stdio.h>

int main() {
int arr[5] = {12, 25, 8, 19, 6};
int i, sum = 0; float average;

for (i = 0; i < 5; i++) { sum = sum + arr[i];
}

average = (float) sum / 5;

printf("Sum = %d\n", sum); printf("Average = %.2f\n", average);

return 0;
}

Output:
Sum = 70
Average = 14.00


Q2. Write a syntax to declaring a one-dimensional array. Give an example.


Syntax:data_type array_name[size];

· data_type tells the compiler what kind of values will be stored (int, float, char...).
· array_name is the identifier used to refer to the whole array.
· size is written inside square brackets [ ] and tells how many elements it can hold.
· The size must be a positive constant/whole number and cannot be changed later.
Example:int roll_no[10]; // array of 10 integers (not initialised)
float price[4] = {99.5, 45.0, 120.75, 10.0}; // array declared + initialised char grade[3] = {'A', 'B', 'C'}; // array of characters

In the first example, roll_no can store 10 integers, accessed as roll_no[0] to roll_no[9].
Q3. Write a program to find the largest element in a 1D array.


Logic (in simple steps):
· Assume the first element of the array is the largest, and store it in a variable largest = arr[0].
· Run a loop from the second element (index 1) to the last element.
· Inside the loop, compare each element with largest. If the current element is bigger, update largest.
· After the loop finishes, largest holds the biggest value in the whole array.
Program:#include <stdio.h>

int main() {
int arr[6] = {34, 81, 15, 67, 99, 42};
int i, largest; largest = arr[0];
for (i = 1; i < 6; i++) { if (arr[i] > largest) { largest = arr[i];
}
}
printf("Largest element = %d\n", largest); return 0;
}

Output:

Largest element = 99


Q4. Write a program to count the even and odd elements in a 1D array.


Logic (in simple steps):
· Take two counter variables: even_count = 0 and odd_count = 0.
· Run a loop through every element of the array.
· For each element, check arr[i] % 2 == 0. If true, it is even, so increase even_count. Otherwise, it is odd, so increase odd_count.
· After the loop ends, print both counters.
Program:#include <stdio.h>

int main() {
int arr[7] = {10, 3, 8, 15, 22, 7, 4};
int i, even_count = 0, odd_count = 0;

for (i = 0; i < 7; i++) { if (arr[i] % 2 == 0) { even_count++;
} else { odd_count++;
}
}

printf("Even elements = %d\n", even_count); printf("Odd elements = %d\n", odd_count);

return 0;
}

Output:
Even elements = 4 Odd elements = 3

Q5. How can I access the first and last element in the array? Give an example.

· In C, array indexing always starts at 0. So the first element is always accessed as arr[0].
· The last element is accessed using arr[size - 1], because the last valid index is always one less than the total size.
· For example, if an array has size 5, valid indexes are 0,1,2,3,4 - so the last element is arr[4], i.e.
arr[size-1].
Example:

#include <stdio.h>

int main() {
int arr[5] = {45, 12, 78, 33, 90};
int size = 5;

printf("First element = %d\n", arr[0]); printf("Last element = %d\n", arr[size - 1]);

return 0;
}

Output:First element = 45 Last element = 90


Part 3 : Section B - Long Answer / Programming Questions

Q1. WAP to read N integers into a 1-D array & find the sum and largest element of the array.


Logic (in simple steps):
· First, ask the user to enter N (the number of elements) and read it using scanf.
· Declare an array of a fixed maximum size (e.g. 100), large enough to hold N values.
· Use a for loop running N times to read each element from the user with scanf, and store it at position
arr[i].
· Take sum = 0 and largest = arr[0].
· Use a second loop from index 0 to N-1: add every element to sum, and compare it with largest to update the biggest value found so far.
· Finally, print the sum and the largest element.
Program:#include <stdio.h>

int main() { int arr[100];
int n, i, sum = 0, largest;

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

printf("Enter %d integers:\n", n); for (i = 0; i < n; i++) { scanf("%d", &arr[i]);
}

largest = arr[0];
for (i = 0; i < n; i++) { sum = sum + arr[i];
if (arr[i] > largest) { largest = arr[i];
}
}

printf("Sum of elements = %d\n", sum); printf("Largest element = %d\n", largest);

return 0;
}

Sample Output:

Enter number of elements (N): 5 Enter 5 integers:
12 45 3 78 29
Sum of elements = 167 Largest element = 78


Q2. WAP to read N integers into an array and count how many elements are positive and how many are negative.


Logic (in simple steps):
· Read N from the user, then use a loop to read N integers into the array.
· Take two counters: positive_count = 0 and negative_count = 0.
· Loop through the array once more. For each element, check arr[i] > 0 - if true, increase
positive_count. Check arr[i] < 0 - if true, increase negative_count.
· (Optional) Elements equal to 0 are neither positive nor negative, so they are simply not counted in either group.
· Print both counts at the end.
Program:#include <stdio.h>

int main() { int arr[100];
int n, i, positive_count = 0, negative_count = 0;

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

printf("Enter %d integers:\n", n); for (i = 0; i < n; i++) { scanf("%d", &arr[i]);
}

for (i = 0; i < n; i++) { if (arr[i] > 0) { positive_count++;
} else if (arr[i] < 0) { negative_count++;
}
}

printf("Positive elements = %d\n", positive_count); printf("Negative elements = %d\n", negative_count);

return 0;
}

Sample Output:
Enter number of elements (N): 6 Enter 6 integers:
5 -3 8 -12 0 7
Positive elements = 3 Negative elements = 2


Q3. WAP to read N elements into a 1-D array and find the sum and average of the elements.


Logic (in simple steps):
· Read the value of N from the user.
· Use a loop to read N elements from the user into the array, one by one.
· Take sum = 0, then loop through the array and add every element to sum.
· Calculate average = sum / (float) N so that we get an accurate decimal result.
· Print the sum and the average.
Program:#include <stdio.h>

int main() { int arr[100];
int n, i, sum = 0; float average;

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

printf("Enter %d elements:\n", n); for (i = 0; i < n; i++) { scanf("%d", &arr[i]);
}

for (i = 0; i < n; i++) { sum = sum + arr[i];
}

average = sum / (float) n;

printf("Sum = %d\n", sum); printf("Average = %.2f\n", average);

return 0;
}

Sample Output:
Enter number of elements (N): 4 Enter 4 elements:
10 20 30 25
Sum = 85
Average = 21.25



Tip for students: Practice typing out each program yourself instead of just reading it. Try changing the array values or size and predict the output before running the code - this is the best way to truly understand how 1-D arrays work.
