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Understanding how to effectively manipulate linked lists is fundamental in computer science, especially
when dealing with data structures that require dynamic memory management. Among these, the singly-
linked list is a common structure used for various applications such as maintaining ordered data,
implementing stacks and queues, and more. A common operation in such lists is removing nodes, which

can sometimes be tricky due to the nature of pointers and references.

In this article, we will focus on a specific scenario: how to correctly remove the node containing the value
18 from a singly-linked list that initially contains the elements 18, 20, 22, 24. We will analyze different
methods, especially emphasizing the use of the ‘ListRemoveAfter()' function, which is often used in linked

list manipulations.

Understanding Singly-Linked Lists

Before diving into removal techniques, it is essential to understand the structure and behavior of singly-
linked lists.

What Is a Singly-Linked List?

A singly-linked list is a collection of nodes where each node contains two parts:
- Data: The actual value stored.

- Pointer (or Link): A reference to the next node in the sequence.

The list has a head pointer that points to the first node, and the last node points to 'NULL", indicating the
end of the list.



Basic Operations

Common operations include:

- Insertion: Adding nodes at various positions.
- Deletion: Removing nodes.

- Traversal: Visiting all nodes sequentially.

- Searching: Finding nodes with specific data.

Scenario Overview: Removing 18 from the List

Suppose we have a singly-linked list with nodes containing:
- 18
-20
-22
-24

represented as:

Head -> 18 -> 20 -> 22 -> 24 -> NULL

Our goal is to remove the node containing 18.

Methods for Removing a Node in a Singly-Linked List

There are multiple approaches to remove a node:

1. Removing the Head Node Directly

If the node to remove is the head, removal involves:
- Updating the head pointer to point to the next node.

- Freeing the memory of the old head node.



This is straightforward and often a special case in implementations.

2. Using ListRemoveAfter() Function

This approach involves:
- Finding the node before the node to be removed.

- Using "ListRemoveAfter()' to remove the node following the found node.

This method is common in linked list implementations that provide ‘RemoveAfter()" functions.

3. Traversal-Based Removal

This involves:
- Traversing the list from the head.
- Keeping track of the previous node.

- Once the target node is found, updating the previous node's next pointer to skip the target node.

Implementing Removal of 18 Using ListRemoveAfter()

Let's focus on the method involving ‘ListRemoveAfter()', as it highlights a typical pattern in linked list

manipulation.

Understanding ListRemoveAfter()

‘ListRemoveAfter()" is a function that removes the node after a given node in the list. Its typical signature

looks like:

e
void ListRemoveAfter(Node node, Node removedNode);

- node: the node after which removal occurs.

- removedNode: pointer to store the removed node.



This function assumes the node after ‘'node” exists.

Step-by-Step Procedure to Remove 18

Given that 18 is at the head of the list, removing it using ‘ListRemoveAfter()' requires a nuanced approach

because 'ListRemoveAfter()' cannot remove the node at the head directly.

Here's the process:

1. Check if the list's head contains 18.

2.If 18 is the head node:

- Since "ListRemoveAfter()' removes the node after a given node, and the head has no previous node,
special handling is needed.

- To use 'ListRemoveAfter()", you need to traverse to the node before the node to be removed.

3. Find the node before the node containing 18:

- Since 18 is at the head, there is no node before it.

- Therefore, to remove 18, you typically need to handle this as a special case by updating the head pointer.
4. Removing 18 without ‘ListRemoveAfter()":

- Set “head” to ‘head->next".

- Free the original head node.
5. Alternatively, if the list structure allows, you can create a dummy node pointing to head:
- Use a temporary dummy node that points to the head.

- Use 'ListRemoveAfter()' on the dummy node to remove the node after it, which is the original head.

- Update the list's head to point to the node after the dummy.

Code Example: Removing 18 from the List

Here's an illustrative example in C-like pseudocode demonstrating the approach:



c
// Define node structure
typedef struct Node {
int data;
struct Node next;

} Node;

// Function to remove after a given node

void ListRemoveAfter(Node node, Node removedNode) {
if (node == NULL | node->next == NULL) {
removedNode = NULL;

return;

}

removedNode = node->next;

node->next = (removedNode)->next;

// Free the removed node if needed

}

// Function to remove head node
void RemoveHead(Node head) {
if (head == NULL) return;

Node temp = head;

head = (head)->next;

free(temp);

}

int main() {

// Initialize list: 18 -> 20 -> 22 -> 24
Node head = createNode(18);
head->next = createNode(20);
head->next->next = createNode(22);

head->next->next->next = createNode(24);

// Special handling to remove head node containing 18
/! Create a dummy node pointing to head
Node dummy;

dummy.next = head;
// Use ListRemoveAfter on dummy to remove the head
Node removedNode = NULL;

ListRemoveAfter(&dummy, &removedNode);

if (removedNode = NULL) {



// Update head
head = dummy.next;
free(removedNode);

printf("Node with value 18 removed.\n");

}

// List now: 20 -> 22 -> 24

// Continue with other operations...

return 0;
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Handling Edge Cases

While the above example works for the specific case where the node to remove is at the head, it's essential

to consider other scenarios:

- Node not found: Search the list for the node containing 18; if not found, no removal is performed.
- Multiple occurrences: If there are multiple nodes with 18, decide whether to remove the first or all.
- Empty list: Ensure the code handles an empty list gracefully.

- Single-node list: Removing the only node results in an empty list.

Best Practices for Removing Nodes in Singly-Linked Lists

To ensure robust and efficient removal operations, consider the following best practices:

1. Maintain a Reference to the Previous Node

When removing a node that is not the head, always keep track of the previous node to update its ‘next’

pointer after removal.



2. Use Dummy Nodes to Simplify Edge Cases

Introducing a dummy node before the head simplifies removal logic, especially when removing the head

node.

3. Validate Pointers Before Operations

Always verify that pointers are not NULL" before dereferencing or performing operations to prevent

segmentation faults.

4. Free Removed Nodes Properly

To avoid memory leaks, free the memory allocated for removed nodes after updating links.

5. Encapsulate Removal Logic

Design helper functions like ‘RemoveHead()’, ‘RemoveAfter()’, and ‘RemoveNode()" to promote code

reuse and clarity.

Conclusion

Removing a node containing a specific value such as 18 from a singly-linked list requires understanding
the structure's nuances and selecting the appropriate method. When using functions like
‘ListRemoveAfter()", it's crucial to recognize their limitations, especially regarding the removal of the head
node. By employing strategies such as dummy nodes and careful pointer management, developers can

efficiently and safely modify linked lists.

In scenarios where the node to be removed is at the head, direct updates to the head pointer are often the
simplest. For nodes elsewhere, tracking the previous node and utilizing ‘ListRemoveAfter()' simplifies the

process.

Mastering these techniques ensures robust data structure management, which is vital for developing

efficient algorithms and applications that depend on dynamic data storage.
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Frequently Asked Questions

What is the correct way to remove the node containing 18 from a singly
linked list (18, 20, 22, 24)?

You should traverse the list to find the node before 18 (which is typically the head if 18 is at the start),
then update its next pointer to skip the node with 18 and point to the next node, effectively removing 18

from the list.

How does the ListRemoveAfter function work in removing a node in a
singly linked list?

ListRemoveAfter takes a node as input and removes the node immediately following it by adjusting the

next pointer of the given node to point to the node after the one being removed.

Is ListRemoveAfter suitable for removing the first node in the list, such
as 18 if it is at the head?

No, ListRemoveAfter removes the node after the given node. To remove the head node, you need to

update the head pointer directly, not use ListRemoveAfter.

‘What steps are involved in removing the node with value 18 from the
list (18, 20, 22, 24)?

First, check if the head contains 18. If so, update the head to point to the next node. If not, traverse the list

to find the node before 18, then use ListRemoveAfter or pointer adjustments to remove 18.

Can ListRemoveAfter be used to remove a specific value like 18 in the
list?

No, ListRemoveAfter removes the node after a given node. To remove a specific value, you need to locate

the node preceding the target node and then call ListRemoveAfter on it.



What is the importance of maintaining a pointer to the previous node

when removing a node in a singly linked list?

Maintaining a pointer to the previous node allows you to update its next pointer to bypass the node to be

removed, which is essential for deletion in singly linked lists.

Is directly calling ListRemoveAfter on the node before 18 an appropriate

method to remove 18?

Yes, if you have a reference to the node before 18, calling ListRemoveAfter on it will remove 18 by

adjusting its next pointer to skip 18.

Additional Resources

Removing 18 from a Singly-Linked List: An Expert Guide to Using ListRemoveAfter()

Introduction

Handling linked lists is a fundamental skill in computer science, especially when it comes to manipulating
dynamic data structures. Among various operations, removing a specific node from a singly-linked list is
one of the most common and crucial tasks. Today, we focus on a specific scenario: removing the node
containing the value 18 from a singly-linked list with the sequence (18, 20, 22, 24)" using the function
‘ListRemoveAfter()". This method is often less intuitive than direct node removal but offers a clean,

efficient way to manipulate list nodes when used correctly.
In this article, we will explore the nuances of ‘ListRemoveAfter()’, understand its mechanics, and provide
a detailed, step-by-step guide to correctly perform the removal operation. Whether you're a seasoned

developer or a student aspiring to master linked list manipulations, this comprehensive guide will serve as

an invaluable resource.

Understanding the Singly-Linked List and the Context

Before diving into the removal process, it's important to understand the structure of the list and the specific

functions available.

The List Structure



The list in question is:

Head -> 18 -> 20 -> 22 -> 24 -> NULL

- The head pointer points to the first node, which contains the value 18.

- Each node contains a value (‘data’) and a pointer to the next node (‘next").

The "ListRemoveAfter()' Function

‘ListRemoveAfter()" is a specialized function designed to remove the node immediately following a given

node in a singly-linked list. Its prototype often looks like:
e

void ListRemoveAfter(ListNode node);

- Parameters: a pointer to a node in the list.

- Effect: removes the node after the provided node, adjusting pointers appropriately.

This function does not remove the node passed to it directly; instead, it deletes the node following the

specified node.

The Core challenge: Removing the node containing 18

In the list (18, 20, 22, 24)", the node with 18 is the head node. Unlike nodes in the middle of the list, the
head node's removal requires special consideration because ‘ListRemoveAfter()' cannot remove the head
directly—it's designed to remove the node after a given node.

Thus, to remove the node with 18, we need to understand:

- How to use 'ListRemoveAfter()' to remove the head node.

- The limitations and alternative approaches if necessary.

- The implications of list manipulation and pointer updates.

Section 1: The Limitations of ListRemoveAfter()

Understanding the limitations is essential for correct implementation:



- Cannot remove the head node directly using ‘ListRemoveAfter()’, because it only removes the node after
a given node.

- To remove the first node (head), you typically need to update the head pointer itself.

- Therefore, 'ListRemoveAfter() is suited for removing nodes after a specific node, not for removing the
first node unless you have a pointer to the node before the head, which is usually NULL or non-existent in

singly-linked lists.

Section 2: Strategies for Removing the Head Node
Given the constraints, removing the head node involves:

- Updating the head pointer to point to the second node.
- Deallocating the memory occupied by the original head node.

- Ensuring the list remains consistent after removal.
Implementation steps:

1. Save the current head node in a temporary pointer.
2. Update the head pointer to point to the second node (*head->next").
3. Free the memory of the original head node.

4. The list now starts from the node containing 20.
Example code snippet:

e
ListNode temp = head; // Save the original head
head = head->next; // Move head to second node

free(temp); // Free old head node

Section 3: Using ListRemoveAfter() in the Removal Process

While ‘ListRemoveAfter()' cannot remove the head directly, it can be used to remove nodes following a
specific node. If the list contains more nodes, and you want to remove a node after a particular node, you

can:

- Locate the node before the target node.
- Call "ListRemoveAfter()' with that node.



In the specific case of removing 18 (the first node), since there's no node before it, ‘ListRemoveAfter()" isn't

applicable directly unless you artificially create a dummy node.

Section 4: Practical Approach to Remove 18

Given the above, here's the recommended approach for removing 18:
Step 1: Check if the list is empty

e

if (head == NULL) {

// List is empty, nothing to remove

return;

}

Step 2: Remove the head node directly

e

ListNode temp = head;

head = head->next; // Move head to second node
free(temp); // Free the old head node

Step 3: Confirm removal

At this point, the list should be:

Head -> 20 -> 22 -> 24 -> NULL

Section 5: Removing a Node with a Specific Value Using ListRemoveAfter()

Suppose, instead, you want to remove a node that is not at the head, for example, removing the node with

value 20.

Method:



1. Start from the head node.
2. Traverse the list until you find the node before the target node (node with value 20).
3. Call ‘ListRemoveAfter()" on that node.

Example:

e
// Assuming list: 18 -> 20 -> 22 -> 24
ListNode current = head;

// Traverse to find node before 20
while (current = NULL && current->next |= NULL && current->next->data != 20) {

current = current->next;

)

if (current = NULL && current->next != NULL) {

ListRemoveAfter(current);

ASNN

This approach is elegant and efficient for removing nodes in the middle or end of the list, but not suitable

for removing the head node.

Section 6: Summary of Correct Removal Techniques

| Scenario | Approach | Notes |

| Removing the head node (value 18) | Directly update the head pointer, free old head | Use if head node is
targeted |

| Removing a node after a known node (not head) | Use ‘ListRemoveAfter()" with the node preceding the
target node | Efficient for middle or tail nodes |

| Removing the last node | Find the node before last, then use ‘ListRemoveAfter()' | Handling tail node

removal requires traversal |

Section 7: Practical Implementation: Full Example

Here's a complete example demonstrating how to remove 18 from the list (18, 20, 22, 24):



e
include

include

// Definition of ListNode
typedef struct ListNode {
int data;

struct ListNode next;
} ListNode;

// Function to remove node after given node
void ListRemoveAfter(ListNode node) {

if (node == NULL | node->next == NULL) {
// Nothing to remove

return;

}

ListNode temp = node->next;

node->next = temp->next;

free(temp);

}

int main() {

// Create list: 18 -> 20 -> 22 -> 24

ListNode head = malloc(sizeof(ListNode));
head->data = 18;

head->next = malloc(sizeof(ListNode));
head->next->data = 20;

head->next->next = malloc(sizeof(ListNode));
head->next->next->data = 22;
head->next->next->next = malloc(sizeof(ListNode));
head->next->next->next->data = 24;

head->next->next->next->next = NULL;

// Remove head node (value 18)
ListNode temp = head;
head = head->next; // Move head to next node

free(temp); // Free original head

// Now list is 20 -> 22 -> 24

// Print list after removal
ListNode current = head;
printf("List after removing 18: ");



while (current = NULL) {
printf("%d ", current->data);

current = current->next;

}

printf("\n");

// Cleanup remaining nodes

current = head;

while (current != NULL) {
ListNode nextNode = current->next;
free(current);

current = nextNode;

)

return 0;

ESNN

Conclusion

Removing a node from a singly-linked list requires careful consideration of the node's position within the
list and the available functions. When it comes to removing the node containing 18 (the list's head), the best

approach is to update the head pointer directly, as ‘ListRemoveAfter()" is not designed for this purpose.

However, ‘ListRemoveAfter()' remains a powerful tool for removing nodes situated after a known

node—especially in scenarios involving middle or tail
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