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When designing data structures, understanding the underlying implementation
is crucial for efficient operation and optimal performance. One common
implementation of a stack is through a linked list, which provides dynamic
memory allocation and efficient push/pop operations. However, when
transitioning from a conventional array-based stack to a linked list-based
stack, certain statements—particularly those involving removal of
elements—must be adapted or replaced to fit the linked list paradigm. In this
context, the question arises: If a stack is implemented as a linked list,
which XXX would replace the missing statement? StackPop(stack). This article
explores the intricacies of such an implementation, the necessary
modifications, and the reasoning behind replacing specific statements to
correctly perform the pop operation.

Understanding Stack Operations and Linked List
Fundamentals

Before delving into the replacement of the missing statement, it’'s essential
to revisit the core concepts of stacks and linked lists.

What Is a Stack?

A stack is a linear data structure following the Last-In-First-Out (LIFO)
principle. The primary operations include:

e Push: Add an element to the top of the stack.
e Pop: Remove and return the top element.

e Peek: Return the top element without removing it.



What Is a Linked List?

A linked list is a collection of nodes where each node contains data and a
reference (or pointer) to the next node in the sequence. The fundamental
operations involve:

e Creating nodes with data and a pointer to the next node.

e Inserting nodes at various positions.

e Removing nodes from specific locations.

When implementing a stack with a linked list, the typical approach involves
maintaining a reference to the head node, which represents the top of the
stack.

Implementing a Stack with a Linked List

In a linked list-based stack, the primary data member is often a pointer to
the top node, commonly called "top . The push and pop operations manipulate
this pointer to add or remove nodes efficiently.

Push Operation

To push an element:
1. Create a new node with the data.
2. Set the new node’s next pointer to point to the current top node.

3. Update the top pointer to point to the new node.

Pop Operation

To pop an element:
1. Check if the stack is empty (top is null). If empty, handle underflow.
2. Store the data from the top node.

3. Update the top pointer to point to the next node.



4. Delete the old top node.

5. Return the stored data.

The challenge arises when translating the pop operation from array-based
implementations, which often involve statements like “StackPop(stack)’, into
linked list code.

What Does The Missing Statement Look Like?

In array-based implementations, “StackPop® often involves removing the
element at the array’s top index and adjusting the stack pointer or size. In
linked list-based stacks, the equivalent involves manipulating pointers and
deleting nodes.

Suppose we have a typical “StackPop(stack)  function in an array
implementation:

e

int StackPop(Stack stack) {

if (stack->top == -1) {

// handle underflow

}

return stack->array[stack->top--1;

AN

In a linked 1list implementation, the "StackPop  operation must:
- Remove the current top node.

- Return its data.

- Update the top pointer to the next node.

The missing statement, or the part that must replace the original,
essentially involves updating the “top” pointer to point to the next node and
freeing the old node.

Which XXX Would Replace The Missing Statement?

The core of the question is: In the linked list implementation, which
statement or operation replaces the array index manipulation or the “pop"
logic? The answer is centered around pointer reassignment and memory
management.



The Replacement: Updating the Top Pointer

In code, the statement that replaces or completes the “StackPop®™ operation in
a linked list is typically:

e
Node temp = top;
top = top->next;
free(temp);

This sequence effectively:

- Stores the current top node in a temporary variable (" temp’).
- Reassigns "top  to point to the next node ( top->next’).

- Frees the memory occupied by the old top node ( temp’).

Why Is This the Correct Replacement?

- Pointer Reassignment: Moving "top™ to the next node simulates popping the
top element.

- Memory Management: Freeing the removed node prevents memory leaks.

- Data Retrieval: The data from the node ( temp->data’) can be stored before
freeing if needed.

Practical Implementation of Stack Pop Using
Linked List

Let's consider a complete example of implementing “StackPop™ for a linked
list-based stack:

C
typedef struct Node {
int data;
struct Node next;
} Node;

typedef struct Stack {
Node top;
} Stack;

int StackPop(Stack stack) {

if (stack->top == NULL) {

// Handle underflow: stack is empty
printf("Stack Underflow\n");
exit(1l);

}



Node temp = stack->top; // Store current top node

int poppedData = temp->data; // Retrieve data

stack->top = temp->next; // Move top pointer to next node
free(temp); // Free old top node

return poppedData; // Return the popped data

AN

In this example, the critical statement that replaces the missing one is:
e

stack->top = temp->next;

free(temp);

This pair of statements effectively removes the top element and maintains the
linked list's integrity.

Summary: The Essential Replacement for StackPop
in Linked List Implementation

To succinctly answer the question:

If a stack is implemented as a linked list, the statement that replaces the
missing " StackPop(stack)  is:

e
top = top->next; free(temp);

or, in a complete function, the sequence:

e
Node temp = top;
top = top->next;
free(temp);

This code handles the removal of the top element by updating the pointer to
the next node and freeing the memory occupied by the old top node.



Conclusion

Implementing a stack via a linked list involves managing pointers carefully
to ensure efficient push and pop operations. While array-based stacks rely on
index manipulation, linked list stacks depend on pointer reassignments and
memory management. When replacing or completing the “StackPop(stack)"
statement, the critical operation is updating the “top  pointer to the next
node and freeing the removed node. This ensures that the stack operates
correctly, maintains data integrity, and avoids memory leaks.

Understanding this replacement not only clarifies the implementation details
but also deepens your grasp of dynamic data structures, pointer operations,
and memory handling in programming.

Remember: In linked list-based stacks, the missing statement in “StackPop™ is
essentially:

e
top = top->next; free(temp);

which effectively removes the top node and updates the stack structure
accordingly.

Frequently Asked Questions

If a stack is implemented as a linked list, which
statement would replace the missing statement in
StackPop(stack)?

The statement 'temp = stack->top; stack->top = stack->top->next; free(temp);'
would replace the missing statement to correctly pop an element.

When implementing StackPop using a linked list, what
operation removes the top element?

Updating the top pointer to the next node and freeing the memory of the
previous top node performs the pop operation.

In linked list implementation of a stack, which
statement is essential for removing the top element?

Reassigning the top pointer to the next node and freeing the old top node is



essential.

Which code snippet correctly replaces the missing
statement in StackPop for a linked list-based stack?

temp = stack->top; stack->top = stack->top->next; free(temp);

What is the main function of the missing statement
in StackPop for a linked list stack?

To remove the top element from the stack and free its memory.

In a linked list implementation of a stack, what
does the 'pop' operation typically involve?

Reassigning the top pointer to the next node and freeing the previous top
node's memory.

Which statement is used to properly remove the top
node in a linked list-based stack's pop operation?

temp = stack->top; stack->top = stack->top->next; free(temp);

Additional Resources
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Introduction

In the realm of data structures, stacks are fundamental tools used
extensively in programming, ranging from managing function calls to parsing
expressions. When implementing a stack, one common approach is to use a
linked list due to its dynamic nature and efficiency. However, this
implementation introduces certain nuances—particularly in how the core
operations like pop are executed.

Imagine a scenario where a developer encounters a snippet of code involving a
pop operation on a stack implemented with a linked list:

e
// Hypothetical code snippet
void StackPop(Stack stack) {
// Missing statement here

}



The question arises: which operation or statement should replace the
placeholder to correctly perform the pop operation in this context?

This article explores the underlying mechanics, the typical implementation
patterns, and the specific statement that would correctly replace the missing
part to complete the pop operation, all within the context of a linked list-
based stack.

Understanding Stack Implementation with Linked Lists

Before delving into the specifics of the pop operation, it's essential to
understand how stacks are typically implemented using linked lists.

What Is a Stack?

A stack is a linear data structure that follows the Last-In-First-Out (LIFO)
principle. The two primary operations are:

- Push: Add an element to the top of the stack.

- Pop: Remove the element from the top of the stack.

Why Use a Linked List?

Implementing a stack with a linked list offers several advantages:

- Dynamic Size: Unlike arrays, linked lists don't require predefined sizes.

- Efficient Memory Usage: No need to allocate large chunks of memory upfront.
- Constant Time Operations: Both push and pop can be achieved in 0(1) time.

Typical Data Structures
A simple linked list node for a stack might be defined as:

C
typedef struct Node {
int data;
struct Node next;
} Node;

The stack itself can be represented as:

e
typedef struct Stack {

Node top; // Pointer to the top node
} Stack;



The Core of StackPop: What Does It Do?

The pop operation's primary goal is to remove the top element from the stack
and return its value (or just remove it if the value isn't needed). When
implemented with a linked list, this involves:

- Identifying the top node

- Removing it from the list

- Updating the top pointer

- Returning the data contained in the removed node

Given the linked list structure, pop is essentially a delete operation on the
first node.

The Missing Statement: Which One Fits?

In the hypothetical code snippet, the missing statement is the core operation
that effectively removes the top node and updates the stack's state. To
understand what this statement should be, consider the typical pop
implementation:

C
void StackPop(Stack stack) {
if (stack->top == NULL) {
// Stack is empty, handle underflow
return;
}
Node temp = stack->top; // Store current top node
stack->top = stack->top->next; // Move top to the next node
free(temp); // Free memory of the old top node
}

The key line here that replaces the placeholder is:
C

stack->top = stack->top->next;

This line updates the top pointer to the next node, effectively removing the
current top from the stack. Without this, the pop operation wouldn't alter
the stack's structure, and the "missing statement” would be the crucial
pointer update.

Why Is This Statement Critical?

The operation "stack->top = stack->top->next; is essential because:



- It maintains the integrity of the linked list by ensuring the top points to
the correct new top node after removal.

- It effectively removes the current top node from the stack, preventing
memory leaks if followed by a "free()  of the old node.

- It preserves the LIFO order, ensuring the last added element is the first
to be removed.

In essence, this statement bridges the gap between identifying the node to
remove and updating the stack's structure to reflect the removal.

Additional Considerations in Implementation

While the core statement is straightforward, implementing a robust pop
operation involves handling several edge cases and best practices:

Handling Empty Stack
Before attempting to pop, always verify if the stack is empty:

C
if (stack->top == NULL) {
// Handle underflow, e.g., return an error code

AN

Returning the Popped Value

Often, pop functions return the value of the removed element for further
processing:

C
int StackPop(Stack stack, int poppedValue) {
if (stack->top == NULL) return -1; // Error: Stack empty
Node temp = stack->top;
poppedValue = temp->data; // Retrieve data
stack->top = temp->next; // Update top
free(temp); // Free node memory
return 0; // Success

AN

Memory Management

Always ensure that the node is freed after removal to prevent memory leaks,
especially in languages like C.

Visualizing the Operation



To better understand, visualize the stack as a linked list:
[Top] -> [Nodel: data=5] -> [Node2: data=10] -> NULL

Performing a pop:

Store "Nodel".

Update "top” to point to "Node2 .

Remove "Nodel  from the list and free its memory.

The stack now points to Node2, with its data accessible.

A WN R

Summary: The Replacing Statement

In conclusion, when a stack is implemented as a linked list, the statement
that replaces the missing part of the pop operation is:

“stack->top = stack->top->next;’

This line ensures the linked list's head pointer moves past the node being
removed, maintaining the integrity of the stack's structure, and sets the
stage for proper memory deallocation.

Final Thoughts

Implementing a stack with a linked list is a classic exercise that
underscores the importance of pointer manipulation and memory management. The
critical line, “stack->top = stack->top->next; , encapsulates the essence of
the pop operation—-removing the top element efficiently and correctly.

Understanding this operation deepens one's grasp of low-level data structure
implementation, which is foundational for complex software systems, from
operating systems to compilers. As with all memory operations, attention to
detail ensures robustness, efficiency, and correctness—a hallmark of
proficient programming.
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