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Selling Products HackerRank Solution: A
Comprehensive Guide

Are you stumped by the HackerRank challenge "Selling Products"? Don't worry, you're not alone! This
seemingly straightforward problem can trip up even experienced programmers if approached without
a clear strategy. This comprehensive guide will walk you through various approaches to solving the
"Selling Products" HackerRank problem, from brute force methods to optimized solutions using
dynamic programming. We'll delve into the nuances of the challenge, explore different coding
approaches, and provide you with a robust, well-commented code solution in Python that you can
adapt and learn from. By the end of this post, you'll not only have a working solution but also a
deeper understanding of dynamic programming techniques. Let's dive in!

Understanding the "Selling Products" HackerRank Problem

The core of the "Selling Products" HackerRank problem revolves around maximizing profit. You're
given an array representing the prices of products and a second array representing their respective
weights (or some equivalent cost of production). The goal is to determine the maximum profit you can
make by selling a subset of these products, subject to a weight constraint (a maximum capacity you
can carry). This is a classic variation of the 0/1 knapsack problem, a well-known problem in computer
science and optimization.

Brute Force Approach: Exploring All Possibilities (and its
limitations)

A naive approach would be to examine every possible combination of products. You could iterate
through all subsets of products, calculate the total weight and profit for each subset, and keep track
of the subset that yields the maximum profit while staying within the weight limit. This brute force
method, while conceptually simple, suffers from exponential time complexity (O(2^n), where n is the
number of products). This makes it incredibly inefficient for larger input sizes. While it's a good
starting point for understanding the problem, it's not practical for larger datasets.

Dynamic Programming: A More Efficient Solution

Dynamic programming offers a much more efficient solution with polynomial time complexity. The
key idea is to build a table (or matrix) where each cell represents the maximum profit achievable with
a given weight capacity and a subset of the products. We iteratively fill this table, using previously
computed results to avoid redundant calculations.

This approach involves creating a 2D array (let's call it `dp`) where `dp[i][w]` represents the
maximum profit achievable using the first `i` products and a weight capacity of `w`. We initialize the
first row and column to 0 (no profit with no products or no weight capacity).



Then, for each product `i` and weight `w`, we consider two possibilities:

Include the product: If the weight of the product (`weights[i]`) is less than or equal to `w`, we1.
can include it. The maximum profit in this case would be the price of the product (`prices[i]`)
plus the maximum profit achievable with the remaining weight (`w - weights[i]`) using the
previous `i-1` products (`dp[i-1][w - weights[i]]`).

Exclude the product: If we don't include the product, the maximum profit remains the same as1.
the maximum profit achievable using the previous `i-1` products and the same weight `w`
(`dp[i-1][w]`).

We choose the maximum of these two possibilities and store it in `dp[i][w]`.

Python Code Implementation Using Dynamic Programming

Here's a Python code implementation demonstrating the dynamic programming approach:

```python
def selling_products(prices, weights, capacity):
n = len(prices)
dp = [[0 for _ in range(capacity + 1)] for _ in range(n + 1)]

for i in range(1, n + 1):
for w in range(1, capacity + 1):
if weights[i - 1] <= w:
dp[i][w] = max(prices[i - 1] + dp[i - 1][w - weights[i - 1]], dp[i - 1][w])
else:
dp[i][w] = dp[i - 1][w]
return dp[n][capacity]

Example usage
prices = [1, 2, 3]
weights = [4, 5, 1]
capacity = 4
max_profit = selling_products(prices, weights, capacity)
print(f"Maximum profit: {max_profit}") #Output: 3

prices = [60, 100, 120]
weights = [10, 20, 30]
capacity = 50
max_profit = selling_products(prices, weights, capacity)
print(f"Maximum profit: {max_profit}") #Output: 220
```



This code efficiently solves the "Selling Products" problem using dynamic programming. Remember to
thoroughly test your code with various inputs to ensure its correctness.

Optimizing for Space Complexity

While the dynamic programming solution significantly improves time complexity, we can further
optimize space complexity. Instead of storing the entire `dp` table, we can use a 1D array to store
only the current row, reducing the space complexity from O(nW) to O(W), where W is the weight
capacity. This optimization is crucial for handling very large weight capacities.

Conclusion

Solving the "Selling Products" HackerRank challenge effectively requires understanding the
underlying knapsack problem and choosing the right algorithmic approach. While a brute force
method might be conceptually easier, its exponential time complexity renders it impractical for
anything but the smallest datasets. Dynamic programming provides a significantly more efficient
solution with polynomial time complexity. By understanding the concepts explained here and
implementing the provided Python code, you'll be well-equipped to tackle this and similar
optimization problems. Remember to always analyze the time and space complexities of your
solutions to ensure optimal performance.

FAQs

What if the weights or prices are negative? The provided dynamic programming solution1.
assumes non-negative weights and prices. Handling negative values would require adjustments
to the algorithm.

Can this solution be adapted for fractional knapsack? No, this specific solution addresses the 0/11.
knapsack problem (where you can either take the whole item or none of it). The fractional
knapsack problem (where you can take fractions of items) requires a different approach, often
involving greedy algorithms.

What are the time and space complexities of the dynamic programming solution? The time1.
complexity is O(nW), where n is the number of items and W is the weight capacity. The space
complexity is O(W) when using the optimized 1D array approach.



How can I further improve the performance of this code? Profiling your code and identifying1.
bottlenecks can guide further optimization. For extremely large datasets, consider exploring
more advanced techniques like memoization or specialized libraries for optimization problems.

Are there other programming languages I can use to solve this problem? Absolutely! The1.
underlying dynamic programming logic can be implemented in various languages like Java,
C++, JavaScript, and others. The core concepts remain the same; only the syntax changes.
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