
binary number in a linked list hackerrank
solution
binary number in a linked list hackerrank solution is a common coding challenge that tests a
programmer’s understanding of linked lists, binary systems, and efficient algorithm design. This task
involves converting a binary number stored as a linked list into its decimal equivalent. The challenge
is frequently encountered on platforms like HackerRank, which provide an excellent opportunity to
practice data structures and bitwise operations in real-world coding scenarios. In this article, a
comprehensive explanation and optimized solution approach for the binary number in a linked list
HackerRank problem will be provided. The discussion will cover the problem statement, input-output
format, key concepts, and different solution strategies with their time and space complexities.
Additionally, a detailed code walkthrough and optimization tips will be included to help readers grasp
the solution thoroughly and implement it effectively.

Understanding the Problem Statement

Key Concepts and Terminology

Approach to the Solution

Step-by-Step Code Explanation

Time and Space Complexity Analysis

Optimization Techniques

Common Mistakes to Avoid

Understanding the Problem Statement
The binary number in a linked list HackerRank solution problem requires converting a binary number
represented as a singly linked list into its decimal integer equivalent. Each node in the linked list
contains a binary digit (0 or 1), and the digits are arranged in a manner that the head node is the
most significant bit (MSB) and the tail node is the least significant bit (LSB). The goal is to traverse
this linked list and compute the decimal value of the binary number efficiently.

For example, if the linked list nodes contain the values 1 → 0 → 1, the binary number is 101, which
corresponds to the decimal value 5.

Input Format
The input to this problem is a singly linked list where each node holds a binary digit. The list may vary
in length, depending on the number of bits in the binary number.



Output Format
The output is a single integer representing the decimal conversion of the binary number stored in the
linked list.

Key Concepts and Terminology
Understanding some fundamental concepts is crucial for solving the binary number in a linked list
HackerRank solution efficiently. These include linked lists, binary number representation, and bitwise
operations.

Linked List Basics
A linked list is a linear data structure where each element (node) contains a value and a reference to
the next node in the sequence. In this problem, the linked list nodes contain binary digits.

Binary Number Representation
Binary numbers are base-2 numbers consisting only of 0s and 1s. Each digit's position represents a
power of two, starting from 2⁰ at the least significant bit to 2ⁿ at the most significant bit.

Bitwise Operations
Bitwise operations, such as left shifts and bitwise OR, are instrumental in converting binary digits to
decimal values efficiently by manipulating bits directly.

Approach to the Solution
Developing a binary number in a linked list HackerRank solution involves traversing the linked list and
calculating the decimal value as the traversal progresses. Two common approaches are used:

Iterative Approach: Process each node and update the result using bitwise operations.

Recursive Approach: Traverse to the end of the list first, then combine values on the way
back.

The iterative approach is often preferred due to its simplicity and optimal time complexity.

Iterative Algorithm
Initialize an integer variable, result, to zero. Iterate through each node in the linked list, and for each
node, perform a left shift on result by one bit and then add the current node’s value using bitwise OR



or addition. This simulates appending the binary digit to the right of the current number.

Recursive Algorithm
Recursively call the function on the next node until the end of the list is reached. On returning,
multiply the accumulated value by two and add the current node’s value. While correct, this method
uses additional space due to recursion stack.

Step-by-Step Code Explanation
The following outlines a typical iterative solution to the binary number in a linked list HackerRank
solution problem using Python-like pseudocode:

Initialize result to 0.1.

Set current pointer to the head of the linked list.2.

While current is not None:3.

Left shift result by 1 bit.

Add the value of current node to result.

Move current to the next node.

Return result as the decimal value.4.

This logic effectively accumulates the binary digits into a decimal number in a single pass through the
linked list.

Example Walkthrough
Consider the linked list 1 → 0 → 1:

Start with result = 0

First node (1): result = (0 <
Second node (0): result = (1 <
Third node (1): result = (2 <

The final result is 5, the decimal equivalent of the binary number 101.



Time and Space Complexity Analysis
Evaluating the performance of the binary number in a linked list HackerRank solution is essential to
ensure efficiency and scalability.

Time Complexity
The entire linked list is traversed once, resulting in a time complexity of O(n), where n is the number
of nodes in the linked list. This linear time complexity is optimal for this problem since every node
must be processed.

Space Complexity
The iterative solution uses a constant amount of extra space, O(1), as it only maintains a few
variables regardless of the input size. Recursive solutions, however, have O(n) space complexity due
to the recursion stack.

Optimization Techniques
Optimizing the binary number in a linked list HackerRank solution focuses on minimizing time and
space usage while maintaining code clarity and correctness.

Bitwise Operations
Using bitwise left shift (<


