
distinct digit numbers hackerrank
solution
distinct digit numbers hackerrank solution is a common programming challenge that
requires generating or counting numbers whose digits are all unique within a specified
range. This problem appears frequently in coding competitions and platforms like
HackerRank, where optimized and efficient solutions are crucial to meet performance
constraints. Addressing the distinct digit numbers problem involves understanding
number representation, digit manipulation, and efficient iteration or recursion techniques.
This article explores the problem statement, outlines various algorithmic approaches, and
provides a detailed, optimized solution for the distinct digit numbers challenge on
HackerRank. Additionally, it discusses complexity analysis and tips to enhance code
performance for similar digit-related problems. The following sections will guide readers
through problem understanding, solution strategies, and implementation details for the
distinct digit numbers hackerrank solution.
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Understanding the Distinct Digit Numbers
Problem
The distinct digit numbers problem typically requires identifying or counting numbers
within a given range such that no digit repeats within any number. For example, the
number 1234 has all distinct digits, while 1123 does not because the digit '1' repeats. This
problem tests a programmer’s ability to manipulate and analyze the digits of numbers
efficiently, especially when dealing with large input ranges.

Problem Statement and Input/Output Format
Usually, the problem is presented with two integer inputs, low and high, specifying the
inclusive range. The goal is to determine how many integers between low and high contain
all distinct digits. The output is a single integer representing this count. Understanding
the input and output format is essential for implementing the solution correctly and
passing HackerRank test cases.



Common Constraints and Edge Cases
Constraints often include limits such as 0 ≤ low ≤ high ≤ 109 or similar large values,
which make brute force enumeration impractical. Edge cases may include very small
ranges, ranges with single numbers, or numbers containing zeros. Handling these
correctly ensures the solution works universally and avoids common pitfalls like off-by-one
errors or overlooking zero as a valid digit.

Approaches to Solve the Problem
Several algorithmic methods can address the distinct digit numbers hackerrank solution,
each with different trade-offs in terms of complexity and implementation difficulty. The
choice of approach depends on input size and performance requirements.

Brute Force Enumeration
The simplest approach is to iterate over each number in the given range, check if its digits
are distinct, and count accordingly. This involves converting each number to a string or
extracting digits, then verifying uniqueness using a set or boolean array.

Pros: Easy to implement and understand.

Cons: Inefficient for large ranges due to O(n * d) time complexity, where n is the
range size and d is the number of digits per number.

Digit-Based Backtracking and DFS
Backtracking methods generate only numbers with distinct digits by constructing them
digit by digit. This avoids checking invalid numbers after generation, improving efficiency
over brute force.

Pros: Significantly reduces the search space by pruning invalid paths early.

Cons: More complex to implement and requires careful handling of leading zeros and
range boundaries.

Mathematical and Combinatorial Counting
For problems requiring counts but not the actual numbers, combinatorial mathematics can
be applied. This approach counts the number of distinct digit numbers of certain lengths
without enumerating them explicitly, then sums counts within the range.



Pros: Highly efficient for very large ranges.

Cons: Requires deep understanding of combinatorics and careful boundary
management.

Optimized HackerRank Solution Explained
An optimal distinct digit numbers hackerrank solution balances clarity and efficiency,
often combining digit backtracking with pruning and boundary checks. The following
explanation outlines a practical solution implementation.

Core Algorithm Steps
The solution uses a depth-first search (DFS) approach to build numbers with distinct digits
recursively. It tracks which digits have been used and ensures the constructed number
stays within the specified range at every step.

Convert the lower and upper bounds to digit arrays for easy comparison.1.

Define a recursive function that tries to place digits from 0 to 9 at each position.2.

Use a boolean array or bitmask to track used digits to avoid repeats.3.

At each recursion level, check if the partially constructed number respects the range4.
constraints.

Count numbers that meet the distinct digit criteria and lie within the bounds.5.

Code Structure and Important Considerations
The code should handle leading zeros appropriately, especially if the problem counts
numbers like 0123 as valid or not. Typically, leading zeros are avoided unless explicitly
allowed. Additionally, the solution must efficiently prune branches where the number
exceeds the upper bound or falls below the lower bound.

Use memoization or caching if the problem requires multiple queries.

Employ bitmasking for digit usage to reduce memory and improve performance.

Carefully implement the boundary checks to prevent incorrect counting.



Time and Space Complexity Analysis
Analyzing the complexity of the distinct digit numbers hackerrank solution helps
understand its scalability and efficiency.

Time Complexity
The DFS approach explores digits for each position but prunes invalid paths early. The
maximum number of digits for a 32-bit number is 10. Since each digit can be chosen from
up to 10 options without repetition, the worst case is bounded by permutations of digits,
approximately 10! (3,628,800) in the worst scenario. However, pruning and range
constraints significantly reduce this in practice.

Space Complexity
Space usage primarily comes from recursion stack depth and data structures for tracking
used digits. The recursion depth is at most the number of digits (up to 10), and the
tracking structures are constant-sized arrays or bitmasks. Thus, space complexity is O(d),
where d is the digit count.

Additional Tips for Digit-Based Coding Challenges
Working with digit manipulation problems, including distinct digit numbers, benefits from
certain coding strategies and best practices.

Use Bitmasking for Digit Tracking
Bitmasking efficiently records which digits have been used, enabling O(1) checks and
updates. This is preferable to arrays or sets for performance-critical problems.

Precompute Factorials and Permutations
When combinatorial counting is involved, precomputing factorials and permutations
speeds up calculations and avoids repeated computations during recursive calls.

Carefully Handle Leading Zeros and Edge Cases
Clarify whether numbers with leading zeros are valid according to the problem statement.
Adjust the algorithm to include or exclude these cases to avoid incorrect answers.



Test with Small and Large Inputs
Validate the solution against small test cases for correctness and large inputs for
performance. This ensures reliability under varied conditions.

Frequently Asked Questions

What is the Distinct Digit Numbers problem on
HackerRank?
The Distinct Digit Numbers problem on HackerRank asks you to find numbers within a
given range that have all distinct digits, meaning no digit is repeated within the number.

How can I efficiently check if a number has all distinct
digits?
You can convert the number to a string and use a set to check if all characters are unique.
If the length of the set equals the length of the string, the digits are distinct.

What is a common approach to solve the Distinct Digit
Numbers problem?
A common approach is to iterate through the given range, check each number for distinct
digits using a set or frequency array, and count or collect the numbers that satisfy the
condition.

Can the Distinct Digit Numbers problem be solved using
recursion?
While recursion can be used, it's typically less efficient for this problem. Iterative or
backtracking solutions that generate numbers with distinct digits directly are preferred
for performance.

How do I optimize the solution for large ranges in the
Distinct Digit Numbers problem?
To optimize, instead of checking every number, use backtracking to generate only
numbers with distinct digits within the range. This reduces unnecessary checks and
improves performance.

Is there a built-in Python function to check for distinct
digits?
No specific built-in function exists, but you can use Python features like converting the



number to a string and comparing the length of the string to the length of a set of its
characters to check digit uniqueness.

What data structures are useful for solving the Distinct
Digit Numbers problem?
Sets are useful for checking uniqueness of digits, and arrays or lists can be used to store
or generate numbers. Using boolean arrays can help track digit usage efficiently.

How do I handle leading zeroes when checking distinct
digits?
Leading zeroes are not typically present in integer representations. When generating
numbers as strings, ensure to handle or exclude leading zeroes as they do not affect
integer value and digit uniqueness.

Can the Distinct Digit Numbers problem be adapted for
digits in other bases?
Yes, the concept applies to any base. You need to check that digits are distinct within that
base. The checking mechanism remains the same, but digit extraction depends on the
base.

Additional Resources
1. Mastering HackerRank: Distinct Digit Numbers Explained
This book offers a comprehensive guide to solving distinct digit number problems on
HackerRank. It breaks down problem statements, explains the logic behind digit
uniqueness, and provides optimized solutions with step-by-step code walkthroughs.
Perfect for beginners and intermediate coders aiming to enhance their problem-solving
skills.

2. Algorithmic Thinking with Distinct Digit Numbers
Dive deep into the algorithms that underpin distinct digit number challenges on
HackerRank. The book covers brute force methods, backtracking, and efficient pruning
techniques to minimize computational overhead. Readers will learn how to write clean,
efficient code to tackle similar constraints in coding competitions.

3. HackerRank Solutions: Distinct Digit Numbers and Beyond
Beyond just distinct digit numbers, this book explores a variety of related HackerRank
problems, showing how foundational concepts apply across different challenges. It offers
detailed solution strategies, common pitfalls, and performance tips to help coders improve
their ranking and coding style.

4. Python Programming for Distinct Digit Number Challenges
Focused on Python, this guide teaches how to implement distinct digit number solutions
using Python’s powerful features. It introduces relevant libraries, data structures, and



idiomatic Python code to write elegant and efficient problem solutions. Ideal for Python
enthusiasts preparing for coding tests.

5. Optimizing Distinct Digit Number Algorithms for Competitive Programming
Learn how to optimize your approach to distinct digit number problems to save time and
memory. This book discusses complexity analysis, memoization, and advanced algorithmic
techniques that are crucial in a competitive programming environment. It also includes
practice problems and contests tips.

6. Step-by-Step HackerRank Solutions: Distinct Digit Numbers
This book breaks down distinct digit number problems into manageable steps, making
complex concepts accessible. It provides annotated code, flowcharts, and logic
explanations that help readers understand the problem-solving process. Suitable for self-
study or classroom use.

7. Data Structures & Algorithms for Distinct Digit Number Puzzles
Explore how data structures like sets, arrays, and hash maps can simplify solving distinct
digit number problems. The book combines theoretical knowledge with practical
examples, guiding readers through designing efficient and scalable solutions for
HackerRank challenges.

8. From Basics to Advanced: Distinct Digit Numbers in Coding Interviews
Prepare for coding interviews with this focused guide on distinct digit number problems. It
covers fundamental concepts, common interview questions, and advanced variations to
ensure thorough preparation. Tips on communication and code presentation are also
included.

9. Creative Coding: Unique Approaches to Distinct Digit Number Problems
Discover innovative and creative methods to tackle distinct digit number challenges
beyond traditional algorithms. This book encourages thinking outside the box and
experimenting with different programming paradigms to find elegant and efficient
solutions. Great for experienced coders looking to refine their skills.
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