
stock span problem gfg practice
stock span problem gfg practice is a popular coding challenge that tests
one’s understanding of stack data structures and efficient algorithm design.
This problem is widely featured on GeeksforGeeks (GFG), a leading platform
for coding practice and interview preparation. Solving the stock span problem
effectively requires grasping the concept of spans, which represent the
number of consecutive days the stock price has been less than or equal to the
current day's price. The problem not only improves problem-solving skills but
also enhances knowledge of stack operations and time complexity optimization.
This article explores the stock span problem in detail, covering the problem
statement, optimal solutions, implementation strategies, and practice tips to
master it on GFG. Additionally, it discusses variations and related problems
to broaden understanding and prepare for competitive programming challenges.
Below is a detailed table of contents to guide the reader through the
comprehensive coverage of the stock span problem.

Understanding the Stock Span Problem

Approaches to Solve the Stock Span Problem

Efficient Implementation Using Stacks

Time and Space Complexity Analysis

Practice Strategies on GeeksforGeeks

Related Problems and Variations

Understanding the Stock Span Problem
The stock span problem is a classic example of a financial data analysis task
frequently encountered in algorithmic interviews and coding contests. The
problem involves an array of stock prices for consecutive days, and for each
day, the task is to determine the span of the stock's price. The span is
defined as the maximum number of consecutive days, starting from that day and
going backward, for which the stock price was less than or equal to the
current day's price. This problem is critical for understanding how to
efficiently process array-based data using stacks and to implement algorithms
that avoid unnecessary re-computation.

Problem Statement
Given a list of daily stock prices, the goal is to find the stock span for



each day. Formally, for each day i, find the number of consecutive days
before day i where the price was less than or equal to price[i]. The
challenge is to compute these spans efficiently for all days.

Importance in Coding Interviews
The stock span problem is a frequently asked interview question due to its
demonstration of stack usage and optimization. It helps assess a candidate’s
ability to apply data structures to reduce time complexity from a naive O(n²)
approach to a more efficient O(n) solution. Understanding this problem is
instrumental in mastering stack-based algorithms and dynamic programming
concepts.

Approaches to Solve the Stock Span Problem
Multiple approaches exist to solve the stock span problem, ranging from
straightforward brute force methods to optimized stack-based techniques. Each
approach varies in efficiency and complexity, highlighting the trade-offs
between ease of implementation and performance.

Brute Force Method
The simplest solution involves checking, for each day, all previous days
until a higher stock price is found. This approach has a time complexity of
O(n²) as it may require scanning all previous days for each stock price.

Initialize the span for the first day as 1.

For each subsequent day, iterate backward until a price greater than the
current price is found.

Count the number of days traversed to calculate the span.

Although easy to implement, this method is inefficient for large datasets and
can lead to timeouts in competitive programming environments.

Optimized Stack-Based Method
The optimal solution leverages a stack to keep track of indices of days in a
manner that allows efficient span computation in O(n) time. The stack stores
indices of days with stock prices greater than the current day to quickly
find the nearest higher price on the left.



Initialize an empty stack and a span array.

For each day, pop elements from the stack until the top of the stack
corresponds to a day with a higher price than the current day.

If the stack is empty, the span is the entire length of days so far (i +
1).

If not empty, the span is the difference between the current day and the
day at the top of the stack.

Push the current day’s index onto the stack.

This method ensures each element is pushed and popped at most once, resulting
in linear time complexity.

Efficient Implementation Using Stacks
Implementing the stock span problem using stacks requires careful handling of
stack operations and indices. The following describes the key steps and
considerations for an efficient implementation.

Algorithm Steps
The algorithm iterates through each day's stock price and manages a stack to
maintain indices of days with prices greater than the current day's price.
The stack helps in identifying the previous day with a higher price, which
determines the span.

Create an empty stack to hold indices.1.

Initialize the span array with default values.2.

For each day i in the price array:3.

While the stack is not empty and the price at the top of the stack
is less than or equal to price[i], pop from the stack.

If the stack is empty, set span[i] = i + 1.

Otherwise, span[i] = i - top of the stack.

Push the current index i onto the stack.



Code Implementation Tips
When coding the solution, it is important to ensure the stack operations are
performed efficiently and boundary conditions are handled correctly. Using
zero-based indexing is common, and initializing the span array with zeros or
ones based on the approach is necessary. Additionally, understanding the
relationship between the current index and the top of the stack aids in
correctly computing the span values.

Time and Space Complexity Analysis
Analyzing the performance of the stack-based solution is crucial to
appreciate its efficiency compared to the brute force approach.

Time Complexity
The optimized approach has a linear time complexity of O(n), where n is the
number of days. Each element is pushed onto the stack once and popped at most
once, resulting in O(2n) operations, which simplifies to O(n). This
efficiency makes it suitable for large input sizes.

Space Complexity
The space complexity is also O(n) due to the usage of the stack and the span
array. The stack can hold up to n elements in the worst case, and the span
array stores the results for each day.

Practice Strategies on GeeksforGeeks
GeeksforGeeks provides an ideal platform for practicing the stock span
problem and improving algorithmic skills. Utilizing the platform effectively
can help in mastering this problem and related challenges.

Problem Solving Tips
To efficiently practice the stock span problem on GFG, consider the following
strategies:



Start by understanding the problem statement and constraints thoroughly.

Implement the brute force method to grasp the problem fundamentals.

Progress to the stack-based approach to optimize your solution.

Analyze the time and space complexity of your code.

Test your solution against multiple test cases provided on the platform.

Review editorial solutions and discussions for alternative approaches.

Leveraging GFG Resources
GFG offers comprehensive tutorials, editorial explanations, and user
discussions that can deepen understanding and provide multiple perspectives
on the stock span problem. Engaging with these resources enhances learning
and problem-solving proficiency.

Related Problems and Variations
The stock span problem is part of a broader category of problems involving
nearest greater or smaller elements in arrays. Exploring related problems can
strengthen algorithmic thinking and adaptability.

Nearest Greater Element Variants
Problems like finding the nearest greater element to the right or left share
conceptual similarities with the stock span problem. They also typically use
stacks to achieve optimal solutions.

Other Financial Data Analysis Problems
Variations such as maximum area under a histogram, daily temperatures, and
rainwater trapping problems extend the application of stack-based techniques.
Practicing these problems in conjunction with the stock span problem builds a
robust foundation in algorithmic problem solving.

Frequently Asked Questions



What is the Stock Span Problem on GeeksforGeeks?
The Stock Span Problem on GeeksforGeeks is a popular coding challenge that
involves finding the stock span for each day in a given list of stock prices.
The stock span is defined as the maximum number of consecutive days just
before the current day for which the price of the stock was less than or
equal to its price on the current day.

How can I efficiently solve the Stock Span Problem
on GFG?
An efficient approach to solve the Stock Span Problem is by using a stack
data structure. The stack stores indices of days, and for each day, you pop
elements from the stack until you find a day with a higher stock price or the
stack becomes empty. The span is then calculated based on the difference
between current index and the index of the last higher price day.

What is the time complexity of the Stock Span
Problem solution using a stack?
The time complexity of the Stock Span Problem solution using a stack is O(n),
where n is the number of days. This is because each element is pushed and
popped at most once, ensuring linear time complexity.

Can the Stock Span Problem be solved using brute
force? What are the drawbacks?
Yes, the Stock Span Problem can be solved using a brute force approach by
checking each previous day to count how many consecutive days have a stock
price less than or equal to the current day's price. However, this approach
has a time complexity of O(n²), which is inefficient for large input sizes
and can lead to timeouts on platforms like GeeksforGeeks.

Where can I practice the Stock Span Problem on
GeeksforGeeks and related explanations?
You can practice the Stock Span Problem on GeeksforGeeks at their dedicated
problem page:
https://practice.geeksforgeeks.org/problems/stock-span-problem-1587115621.
The page provides problem description, sample test cases, editorial
solutions, and user-submitted code to help you understand and solve the
problem effectively.

Additional Resources
1. Mastering Data Structures Through Stock Span Problem
This book provides an in-depth exploration of the stock span problem, a



classic example in data structure practice. It covers the fundamental
concepts of stacks and their applications in solving the problem efficiently.
Readers will find step-by-step explanations, code snippets, and variations of
the problem to enhance their understanding and coding skills.

2. GeeksforGeeks Guide to Stock Span and Related Algorithms
Focused on the stock span problem as presented on GeeksforGeeks, this guide
breaks down the problem-solving approach using stacks. It includes numerous
practice problems, detailed solutions, and tips to optimize time and space
complexity. Ideal for competitive programmers and interview aspirants.

3. Data Structures and Algorithms: Stock Span Problem Edition
This edition centers on the stock span problem to teach core data structure
concepts like stacks and arrays. The book uses the problem to illustrate
algorithm design, complexity analysis, and practical implementation in
multiple programming languages. It also discusses real-world applications and
variations of the stock span challenge.

4. Programming Interviews Exposed: Stock Span and Stack Problems
Designed for job seekers, this book emphasizes solving stack-related
interview questions, with the stock span problem as a key example. It
presents clear problem statements, intuitive explanations, and efficient
coding techniques. Readers gain confidence in handling similar algorithmic
challenges during technical interviews.

5. Algorithmic Challenges: Stock Span and Beyond
This book explores the stock span problem among other algorithmic challenges
involving stacks and monotonic sequences. It encourages critical thinking
through puzzles, practice problems, and optimization strategies. The content
is suitable for intermediate to advanced programmers looking to deepen their
algorithmic knowledge.

6. Stack-Based Solutions to Financial Data Problems
Focusing on financial data analysis, this book uses the stock span problem to
demonstrate stack-based solutions. It explains how to process stock price
data efficiently and covers extensions like maximum stock span and sliding
window problems. Practical coding examples help readers apply concepts to
real-world financial scenarios.

7. GeeksforGeeks Practice Book: Stock Span Problem and Stack Applications
A comprehensive practice book tailored for GeeksforGeeks users, this title
offers extensive exercises on the stock span problem and other stack
applications. It features detailed problem walkthroughs, time complexity
discussions, and code implementations in popular programming languages.
Perfect for self-study and coding practice.

8. Efficient Algorithms for Stock Market Analysis
This book highlights algorithmic techniques for analyzing stock market data,
with the stock span problem as a foundational example. It covers stack-based
methods, dynamic programming approaches, and data stream processing. The text
is valuable for students and professionals interested in algorithmic trading



and data analysis.

9. Competitive Programming with Stock Span and Stack Problems
Targeted at competitive programmers, this book compiles a variety of stack-
related problems including the stock span problem. It provides strategies for
quick problem solving, code optimization, and handling edge cases. Readers
will improve their problem-solving speed and accuracy for contests and coding
platforms.
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