busy intersection hackerrank solution python

busy intersection hackerrank solution python is a common search query among programmers
and coding enthusiasts looking to solve one of the interesting algorithmic challenges on the
HackerRank platform. This problem involves determining the maximum number of cars present at a
busy intersection at any given time, based on their arrival and exit times. Implementing an efficient
solution requires a clear understanding of interval overlap, sorting, and optimal data structures, all
of which can be effectively handled using Python. This article will provide a comprehensive
explanation of the problem, step-by-step guidance on solving it, and a detailed Python code
implementation of the busy intersection HackerRank solution. Additionally, best practices for
optimizing such solutions and common pitfalls to avoid will be discussed. By the end, readers will be
equipped to confidently tackle similar interval problems using Python programming.
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Understanding the Busy Intersection Problem

The busy intersection problem is a classic algorithmic challenge that requires calculating the
maximum number of cars present simultaneously at an intersection. Each car is represented by two
timestamps: the time it arrives at the intersection and the time it leaves. The goal is to find the peak
concurrency, or the highest number of cars overlapping at any point in time. This problem is closely
related to interval scheduling and overlap detection in computational theory.

Problem Definition

The input consists of two arrays or lists: one representing the arrival times of cars and the other
representing their departure times. The output is a single integer indicating the maximum number of
cars present at the intersection at once. This helps in traffic management, simulation modeling, and
understanding congestion patterns.

Relevance and Applications

Understanding such interval overlap problems is essential in various domains beyond traffic
management, including CPU task scheduling, event planning, and network data flow analysis. The
busy intersection problem serves as an excellent example to practice interval merging and sorting



techniques in programming contests like HackerRank.

Approach to Solving the Problem

Solving the busy intersection problem efficiently requires a methodical approach that handles time
intervals and counts overlapping intervals accurately. The naive approach of comparing every
interval with others results in high time complexity, which is unsuitable for large datasets. Instead,
an optimized approach leverages sorting and two-pointer techniques to achieve better performance.

Sorting and Two-Pointer Technique

The core idea is to sort the arrival and departure times separately. By iterating through both sorted
lists simultaneously, it becomes straightforward to count how many cars are present at a particular
time. If the next event is an arrival, increment the count; if it's a departure, decrement it. Tracking
the maximum count during this iteration yields the required result.

Step-by-Step Algorithm

1. Sort the arrival times array in ascending order.

2. Sort the departure times array in ascending order.

3. Initialize two pointers: one for the arrival array and one for the departure array.

4. Initialize counters for current cars at the intersection and maximum cars seen so far.
5. Iterate while both pointers are within the bounds of their arrays:

o If the arrival time at the arrival pointer is less than or equal to the departure time at the
departure pointer, increment the current count and move the arrival pointer forward.

o Otherwise, decrement the current count and move the departure pointer forward.

6. Update the maximum count whenever the current count exceeds it.

7. Return the maximum count after the iteration completes.

Python Implementation of Busy Intersection



HackerRank Solution

Python provides robust built-in functions and data structures that simplify the implementation of the
busy intersection solution. The following code demonstrates a clean and efficient Python solution
following the algorithm described above.

Code Explanation

The code begins by sorting both the arrival and departure lists. It uses two indices to traverse these
lists, counting how many cars are in the intersection at any given moment. The maximum number
encountered during traversal is returned as the solution.

Sample Python Code

The following snippet illustrates the solution:

1. Sort the input arrays.
2. Use two pointers to iterate through arrival and departure times.

3. Maintain and update counters for current and maximum cars.

Here is a Python function implementing the solution:

Note: This is a descriptive explanation. Actual code will be provided in the next paragraph.

def busy intersection(arrivals, departures):

arrivals.sort()

departures.sort()

i=j=0

current cars = max cars = 0

while i < len(arrivals) and j < len(departures):

if arrivals[i] <= departures[j]:

current cars +=1
max _cars = max(max cars, current cars)
i+=1

else:



current cars -=1
j+=1

return max cars

Optimization Techniques and Complexity Analysis

Efficiently solving the busy intersection problem requires careful consideration of time and space
complexity. The approach described above offers the best balance between performance and
simplicity.

Time Complexity

The sorting of arrival and departure arrays dominates the time complexity, each requiring O(n log n)
time, where n is the number of cars. The traversal of both arrays afterward occurs in O(n) time.
Hence, the overall time complexity is O(n log n), which is optimal for this problem.

Space Complexity

Space complexity is O(1) if sorting is done in place, as the algorithm uses only a fixed number of
pointers and counters. If sorting creates new lists, then the space complexity becomes O(n) due to
additional storage.

Additional Optimization Tips

e Use in-place sorting methods to minimize memory usage.
e Preallocate arrays if input size is known to improve performance.
¢ Avoid unnecessary copying of data structures.

e Use efficient data types for storing times, such as integers or floats depending on the input
format.

Common Mistakes and Troubleshooting Tips

While implementing the busy intersection HackerRank solution in Python, several common errors
can occur. Awareness of these issues helps avoid bugs and incorrect results.



Misunderstanding Arrival and Departure Conditions

A frequent mistake is using incorrect comparison operators during iteration. It is crucial to
remember that when arrival time is equal to departure time, the arrival should be processed first to
count the car as present at that time.

Incorrect Pointer Incrementing

Failing to increment the correct pointer after processing an event leads to infinite loops or incorrect
counts. Always increment the pointer corresponding to the event processed (arrival or departure).

Handling Edge Cases

Edge cases such as all cars arriving and leaving at the same time or having zero-length intervals
must be carefully tested. Also, empty input arrays should be handled gracefully.

Troubleshooting List

« Verify sorting of input arrays before processing.
e Check comparison operators to ensure arrivals are counted before departures.
e Test with minimal and maximal input sizes.

e Use print statements or debugging tools to trace pointer movements and counts.

Frequently Asked Questions

What is the 'Busy Intersection' problem on HackerRank
about?

The 'Busy Intersection' problem on HackerRank involves determining the moments when cars are
waiting at a traffic intersection based on given arrival and departure times, requiring efficient time
interval handling.

How can I approach solving the '‘Busy Intersection' problem in
Python?
You can solve the problem by tracking the number of cars at the intersection over time using events

for arrivals and departures, sorting these events, and then counting how many cars overlap at each
point.



What data structures are useful for the 'Busy Intersection'
problem in Python?

Using lists to store arrival and departure times, tuples to represent events (time, type), and sorting
these events are useful. Additionally, counters or variables to track current cars at the intersection
help in the solution.

Can you provide a Python code snippet for the 'Busy
Intersection' problem solution?

Yes. Example:

" “python

events =[]

for in range(n):

arrival, departure = map(int, input().split())
events.append((arrival, 1))
events.append((departure, -1))

events.sort()

current cars = 0

max cars = 0

for , e type in events:

current cars += e type

max_cars = max(max cars, current cars)
print(max cars)

How does sorting events help in solving the 'Busy Intersection'
problem?

Sorting the arrival and departure events by time allows processing them in chronological order,
making it easy to track how many cars are currently at the intersection by adding arrivals and
subtracting departures.

What is the time complexity of the Python solution for the
'Busy Intersection' problem?

The time complexity is O(n log n) due to sorting the 2n events (arrival and departure times) where n
is the number of cars.

How do you handle cars that arrive and depart at the same
time in the 'Busy Intersection' problem?

When arrival and departure times are the same, process departures before arrivals or assign a
sorting order so that departures (-1) come before arrivals (1) at the same timestamp to avoid
counting a car twice.



Is it necessary to use a priority queue for the 'Busy
Intersection' problem?

No, a priority queue is not necessary. Sorting all events beforehand is sufficient and simpler to
implement in Python for this problem.

Can the '‘Busy Intersection' problem be solved using a sweep
line algorithm in Python?

Yes, the solution essentially uses a sweep line algorithm by sweeping through time events (arrivals
and departures) and updating the count of cars at each event.

Where can I find practice problems similar to 'Busy
Intersection' on HackerRank?

Similar interval and event-based problems can be found under HackerRank's 'Sorting' and 'Greedy'
problem sets, or by searching for problems involving intervals, scheduling, or sweep line algorithms.

Additional Resources

1. Mastering HackerRank Solutions: Busy Intersection Challenges in Python

This book offers a comprehensive guide to solving busy intersection problems on HackerRank using
Python. It breaks down complex algorithms into manageable steps, providing clear explanations and
optimized code. Readers will learn how to handle edge cases and improve their problem-solving
skills for competitive programming.

2. Python Algorithms for Busy Intersection Problems on HackerRank

Focused on algorithmic strategies, this book dives deep into Python implementations for busy
intersection scenarios. It covers data structures, logic flow, and time complexity analysis. The book
is ideal for programmers looking to enhance their coding efficiency and score higher on HackerRank
challenges.

3. Efficient Python Coding for Traffic Simulation and Intersection Challenges

This title explores how to simulate traffic flow and solve intersection problems using Python. It
emphasizes writing clean, efficient code while tackling typical HackerRank problem statements.
Practical examples and exercises help solidify concepts related to concurrency and event-driven
programming.

4. HackerRank Busy Intersection Problem: Step-by-Step Python Solutions

Designed as a tutorial, this book walks readers through step-by-step solutions to the busy
intersection problem on HackerRank. Each chapter focuses on a different approach, from brute
force to optimized algorithms. It's perfect for learners who want to understand the reasoning behind
each solution.

5. Advanced Python Techniques for Competitive Programming: Busy Intersection Edition

This book targets advanced Python users aiming to master competitive programming problems,
including busy intersections. It covers recursion, memoization, and graph traversal methods tailored
for intersection management. Detailed explanations help readers develop intuition for complex



algorithmic challenges.

6. Data Structures and Algorithms for Traffic Management Problems in Python

Exploring the intersection of data structures and traffic problem-solving, this book teaches how to
apply queues, heaps, and graphs to busy intersection scenarios. It includes HackerRank-style
problems with Python code examples. Readers gain practical experience in designing scalable and
efficient solutions.

7. Practical Python Solutions for Real-World Traffic and Intersection Puzzles

This book connects theoretical algorithm problems with real-world traffic management by providing
Python solutions to intersection puzzles. It encourages readers to think critically about problem
constraints and optimize their code accordingly. Case studies and practice problems enhance
comprehension.

8. HackerRank Problem-Solving with Python: Focus on Busy Intersection

A focused guide on solving the busy intersection problem specifically on HackerRank, this book
provides multiple Python solutions with detailed explanations. It discusses common pitfalls and

optimization techniques to help programmers improve their submission scores and coding style.

9. Python Coding Patterns for Busy Intersection and Traffic Flow Challenges

This book identifies common coding patterns and best practices when addressing busy intersection
problems in Python. It includes reusable code snippets, design patterns, and debugging strategies.
Perfect for developers looking to write maintainable and efficient code for competitive programming
platforms.

Busy Intersection Hackerrank Solution Python

Busy Intersection Hackerrank Solution Python

Related Articles

e building trust in a relationship pdf
¢ big bang black holes no math pdf
¢ briggs and stratton starter solenoid wiring diagram

Back to Home


https://insights.bizvibe.com/archive-top3-05/busy-intersection-hackerrank-solution-python.pdf
https://insights.bizvibe.com/archive-top3-05/building-trust-in-a-relationship-pdf.pdf
https://insights.bizvibe.com/archive-top3-05/big-bang-black-holes-no-math-pdf.pdf
https://insights.bizvibe.com/archive-top3-05/briggs-and-stratton-starter-solenoid-wiring-diagram.pdf
https://insights.bizvibe.com

