recursive digit sum hackerrank solution

**Mastering the Recursive Digit Sum Hackerrank Solution: A Detailed Guide**

recursive digit sum hackerrank solution is a popular problem that often appears in coding
challenges and interviews. It may look straightforward at first glance, but it offers a neat opportunity
to dive into concepts like recursion, modular arithmetic, and string manipulation. If you’ve been trying
to crack this problem or want to understand the underlying logic thoroughly, you're in the right place.

Let’s explore what this problem entails, break down the solution step-by-step, and share some useful
tips and optimizations along the way. Whether you're a beginner or brushing up on your coding skills,
this article will guide you through the recursive digit sum hackerrank solution in a clear and
approachable manner.

Understanding the Recursive Digit Sum Problem

The recursive digit sum problem on Hackerrank asks you to find the super digit of a number. The
problem can be summarized as follows:

Given a string representation of an integer 'n" and an integer "k, create a new number by
concatenating the string "'n" exactly "k times. Then, repeatedly sum the digits of the resulting
number until only one digit remains. That final single digit is called the super digit.

For example, if 'n ="148" and "k = 37, the new number becomes ""148148148"". Then, you sum
the digits:

-1+44+8+1+4+8+1+4+8=39

- Then sum digits 0f 39: 3 + 9 =12

- Then sum digits of 12: 1+ 2 =3

So, the super digit is 3.

This problem tests your understanding of recursion and efficient computation, especially when "k’
and "'n" are very large.

Breaking Down the Recursive Digit Sum Hackerrank
Solution

The naive approach might be to literally construct the concatenated string by repeating 'n” "k times
and then summing the digits recursively. However, this quickly becomes impractical for very large
inputs, as the length of the number can be huge.



Instead, the key insight is to leverage the properties of digit sums and recursion to avoid building
enormous strings.

Step 1: Calculating the Initial Digit Sum

First, sum the digits of the original string "'n". Since "'n" can be very large, it's best to work directly
with the string, converting each character to an integer and accumulating the sum.

““python

def digit_sum(num_str):
return sum(int(digit) for digit in num_str)

For example, if 'n = "148"", "digit sum(n)" would be "1 + 4 + 8 = 13",

Step 2: Incorporate the Multiplier "k

Since the number is repeated "k times, the total sum of digits of the concatenated number is simply:
initial_sum = digit_sum(n) * k

This is far more efficient than constructing the long concatenated string.

Step 3: Recursively Find the Super Digit

Now, we need to recursively sum the digits of “initial sum™ until a single digit remains.

““python

def super_digit(x):

if x < 10:

return x

else:

return super_digit(sum(int(d) for d in str(x)))

For the example "'n = "148"" and "k = 3", this would look like:
““python

initial_sum = digit_ sum("148") * 3 # 13 * 3 = 39
result = super_digit(initial_sum) # super_digit(39) -> 3 + 9 = 12 -> super_digit(12) -> 1+ 2 =3



Optimizations and Mathematical Insights

The recursive digit sum problem is closely related to the concept of the **digital root** of a number.
The digital root is the iterative process of summing digits until a single-digit number is obtained.

Using Digital Root Formula

Instead of performing recursive sums, you can use a known formula for the digital root:
digital_root(n) =1+ ((n-1) % 9)

This formula works for any positive integer "'n" and returns the super digit directly.
So, you can rewrite the solution like this:

" python

def super_digit(n, k):

initial_sum = sum(int(d) for d in n) * k
if initial_sum == 0:

return 0

return 1 + (initial sum-1) % 9

This approach makes the solution extremely efficient, even for very large inputs, since it avoids
explicit recursion or multiple digit sum computations.

Why Does This Work?

The reason this works is because the digital root is congruent modulo 9. The sum of digits modulo 9 is
the same as the original number modulo 9. This property allows us to reduce the problem to a simple
modular arithmetic operation.

Implementing the Recursive Digit Sum Hackerrank
Solution in Python

Let's put it all together with a complete Python function that solves the problem efficiently:

LAY

python
def super_digit(n, k):



# Calculate the initial digit sum multiplied by k
initial_sum = sum(int(d) for d in n) * k

# Define a helper function to compute digital root
def digital_root(x):

if x ==

return 0

return1 4+ (x-1) % 9

return digital_root(initial_sum)

You can test this function with the example inputs:

" python
print(super_digit("148", 3)) # Output: 3
print(super_digit("9875", 4)) # Output: 8

This function is both concise and powerful, handling very large input sizes without any performance
issues.

Common Mistakes to Avoid

When tackling the recursive digit sum problem, here are some pitfalls you may want to watch out for:

Constructing the concatenated string: Avoid building the large number by repeating the
string "k* times, as it can cause memory issues and inefficiency.

Ignoring the modular arithmetic property: Without using the digital root property, your
solution may become unnecessarily complex and slow.

Misinterpreting the recursive step: Remember the recursion applies to summing digits
repeatedly until a single digit remains, not just a one-time sum.

Failing to handle edge cases: Make sure to test cases like 'n ="0"" or very large values of
k.



Why Recursive Digit Sum is a Great Coding Challenge

This problem is a wonderful exercise for several reasons:

- It encourages you to think critically about problem constraints and optimize accordingly.

- It introduces the concept of digital roots and modular arithmetic in a practical coding context.
- It tests your ability to manipulate strings and numbers efficiently.

- It provides a chance to practice recursion, though recursion isn’t always the optimal solution.

If you approach it naively, you might get overwhelmed by large inputs or inefficient code. But once
you discover the mathematical shortcut, the problem becomes a neat example of elegant algorithm
design.

Extending Your Understanding: Related Problems and
Concepts

If you enjoyed working on the recursive digit sum Hackerrank challenge, you might want to explore
related topics like:

Digital Root in Number Theory: Understanding how digital roots are applied in divisibility
rules and checksum algorithms.

Recursion vs Iteration: Practice converting recursive solutions into iterative ones for better
performance.

String and Number Manipulation: Challenge yourself with problems involving large numbers
represented as strings.

Modular Arithmetic in Algorithms: Learn other algorithmic problems where modular math
helps optimize calculations.

These areas deepen your problem-solving toolkit and prepare you for more complex challenges in
coding interviews and contests.

The recursive digit sum hackerrank solution is a perfect example of how understanding the problem
deeply and leveraging mathematical insights can transform a seemingly complex task into a simple
and efficient program. Whether you use recursion or the digital root shortcut, you'll gain valuable
lessons in algorithm design and optimization. Happy coding!



Frequently Asked Questions

What is the recursive digit sum problem on HackerRank?

The recursive digit sum problem on HackerRank involves repeatedly summing the digits of a number
until a single digit is obtained. The challenge is to efficiently compute this for very large numbers or
repeated concatenations.

How can | optimize the recursive digit sum solution for large
inputs in HackerRank?

Instead of simulating the entire concatenation and summing process, you can use the digital root
concept, which uses modulo 9 arithmetic to find the final single digit sum efficiently without
processing the large number explicitly.

What is the digital root concept used in the recursive digit
sum solution?

The digital root of a number is the iterative process of summing the digits until only one digit remains.
It can be computed using the formula digital root(n) =1 + ((n - 1) % 9), which helps optimize the
recursive digit sum problem.

Can you provide a sample Python code snippet for the
recursive digit sum hackerrank problem?

Yes. Here's a sample solution:

" python

def superDigit(n, k):

def digit_sum(x):

if len(x) == 1:

return int(x)

return digit_ sum(str(sum(int(d) for d in x)))
initial_sum = digit_sum(n)

total = initial_sum * k

return digit_sum(str(total))

Why is it inefficient to concatenate the string n k times in the
recursive digit sum problem?

Concatenating the string n k times can result in extremely large strings, causing memory issues and
timeouts. Instead, using the sum of digits multiplied by k and then applying the recursive digit sum
reduces computational complexity.



How does the recursive digit sum relate to modulo arithmetic
in HackerRank solutions?

The recursive digit sum is equivalent to the digital root, which relates to modulo 9 arithmetic.
Specifically, the digital root of a number is congruent to the number modulo 9, allowing for a
constant-time calculation in recursive digit sum problems.

Additional Resources

**Mastering the Recursive Digit Sum Hackerrank Solution: An In-Depth Analysis**

recursive digit sum hackerrank solution is a popular coding challenge that tests a programmer’s
ability to manipulate numbers and implement efficient algorithms. This problem, commonly found on
competitive programming platforms such as Hackerrank, serves as an excellent exercise for
understanding recursion, digit manipulation, and modular arithmetic. In this article, we will explore
the nuances of the recursive digit sum problem, analyze various solution approaches, and shed light
on best practices for writing optimized code that meets the challenge’s constraints.

Understanding the Recursive Digit Sum Problem

The recursive digit sum problem typically involves taking a large integer, represented as a string due
to its size, and recursively summing its digits until the result is a single digit. The Hackerrank version
introduces an additional twist: the original number is concatenated k times before the recursive
summation begins. The challenge is to compute this final single-digit sum efficiently without explicitly
constructing the large concatenated number, which could be prohibitively large.

At its core, the problem can be summarized as follows:

Given:
- A string n representing a large number.
- An integer k representing the number of times n is concatenated with itself.

Task:
- Compute the recursive digit sum of the concatenated number formed by repeating n k times.

This means if n = "9875" and k = 4, the number becomes "9875987598759875", and the sum of its
digits is repeatedly reduced until a single digit remains.

Why Is This Problem Challenging?

The main challenge arises from the size of the input. Since n can be extremely large (up to
107100000 digits), directly concatenating the string k times is not feasible. This requires an approach
that circumvents the need for actual concatenation and leverages mathematical properties of digit
sums.



Mathematical Insights Behind the Recursive Digit Sum

A key observation to optimize the recursive digit sum involves recognizing the relation between digit
sums and modular arithmetic, particularly modulo 9.

The digit sum of a number has a well-known property:

- The digit sum of a number is congruent to the number itself modulo 9.
- The recursive digit sum is essentially the number’s digital root.

Given this, the recursive digit sum of the concatenated number can be computed by:
1. Calculating the sum of digits of the original string n.

2. Multiplying this sum by k.

3. Finding the digital root of the resulting product.

This approach avoids handling the large concatenated number directly.
Step-by-Step Solution Outline

e Calculate the sum of digits of n: Iterate through the string, convert each character to an
integer, and sum them.

e Multiply the sum by k: This simulates the effect of concatenation without building the large
number.

e Compute the digital root: Use modulo 9 properties to find the single-digit recursive sum
efficiently.

The digital root can be computed as:

if sum ==

digital root =0

else:

digital_root = 9 if (sum % 9 == 0) else (sum % 9)

This formula ensures the recursive digit sum is found in constant time after the initial summation.

Implementing the Recursive Digit Sum Hackerrank



Solution

Below is a typical Python implementation illustrating the optimized approach:

" python

def superDigit(n, k):

# Step 1: Sum the digits of n

digit sum = sum(int(digit) for digit in n)

# Step 2: Multiply by k
total = digit_sum * k

# Step 3: Compute digital root

if total == 0:

return 0

else:

return 9 if total % 9 == 0 else total % 9

This solution runs with O(length of n) complexity, which is efficient even for very large inputs, and
constant space complexity.

Comparing Recursive and lterative Approaches

While the problem is labeled “recursive digit sum,” it's important to understand that a direct recursive
implementation that sums digits repeatedly until a single digit remains can be inefficient for
extremely large numbers. The optimized approach uses mathematical properties to bypass explicit
recursion.

However, for smaller inputs or educational purposes, a recursive method might look like this:

““python

def recursive_sum(num):

if len(num) ==

return int(num)

else:

s = sum(int(d) for d in num)
return recursive_sum(str(s))

Though conceptually straightforward, this method becomes impractical with huge inputs or large k
values.

Performance Considerations and Constraints

The recursive digit sum problem tests not only algorithmic insight but also efficient coding practices:



e Handling Large Inputs: Since n can be extremely long, solutions must avoid operations like
string concatenation or repeated conversion that scale poorly.

* Time Complexity: The best solutions achieve O(n) time to sum the digits of n once, then O(1)
for the rest of the calculation.

e Space Complexity: Solutions should aim for O(1) additional space, avoiding unnecessary data
structures.

Hackerrank’s environment often tests solutions against the upper bounds of input size, so
understanding these constraints is critical for successful submissions.

Edge Cases to Consider

e When n consists of zeros: The recursive digit sum should correctly return 0.
e When k = 1: The problem reduces to computing the recursive digit sum of the original number.
» Single-digit n: Verify that the function returns the digit itself regardless of k.

* Very large k: Multiplying the digit sum by k must be handled carefully, but since k is an
integer, it does not pose a problem in Python.

Broader Implications and Applications

The recursive digit sum problem may seem like a niche challenge, but the underlying concepts have
broader applications:

- **Digital Root in Number Theory:** The digital root is used in divisibility rules and checksum
algorithms.

- **Efficient String and Number Manipulation:** Handling large numbers stored as strings is common
in areas like cryptography and data compression.

- ¥**Algorithm Optimization:** The problem exemplifies how mathematical properties can significantly
reduce computational complexity.

For programmers preparing for coding interviews or competitive programming contests, mastering
this problem demonstrates proficiency in algorithmic thinking and optimization.



Alternative Languages and Implementations

The solution’s logic is language-agnostic and can be implemented in Java, C++, JavaScript, and others
with minimal adjustments. For example, in Java:

“java

static int superDigit(String n, int k) {

long digitSum = 0;

for(char c : n.toCharArray()) {

digitSum +=c - '0}

}

digitSum *= k;

return (digitSum == 0) ? 0 : (digitSum % 9 == 07 9 : (int)(digitSum % 9));
}

This demonstrates the solution’s versatility and applicability across programming environments.
The recursive digit sum Hackerrank solution is a prime example of how understanding mathematical
foundations can lead to elegant, efficient code. By focusing on the problem’s core properties,

programmers avoid brute-force pitfalls and deliver scalable solutions suitable for real-world
constraints.
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