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Truck Tour Hackerrank Solution: A Step-by-Step Guide to Cracking the Challenge

truck tour hackerrank solution is one of those classic algorithmic problems that many
programmers encounter when preparing for coding interviews or practicing on
competitive programming platforms. If you’ve stumbled upon this problem, you know it
involves a circular route of petrol pumps and a truck that needs to complete the tour
without running out of fuel. While the problem might sound straightforward, coming up
with an efficient and elegant solution requires some critical thinking and understanding of
the underlying concepts.

In this article, we’ll dive deep into the truck tour Hackerrank solution, breaking down the
problem, exploring different approaches, and providing clear insights to help you master
it. Whether you’re a beginner or someone looking to optimize your code, this guide will
walk you through everything you need to know.

Understanding the Truck Tour Problem

Before jumping into code, it’s essential to grasp what the truck tour problem is asking.
Imagine you have a circular route with several petrol pumps. Each petrol pump provides a
certain amount of petrol, and there’s a distance between consecutive pumps. The truck
can only travel if it has enough petrol to reach the next pump. The goal is to find the
starting petrol pump index from which the truck can complete the entire circular tour
without the fuel tank going negative at any point.

This problem is a variation of the classic “gas station” or “circular tour” puzzle and is
commonly found on Hackerrank under the name “Truck Tour.”

Problem Statement Recap

Given an array of petrol pumps, where each pump is represented as a tuple or list of two
integers:

- Petrol available at the pump
- Distance to the next pump

You need to return the index of the petrol pump from which the truck can start to
complete the full circle. It’s guaranteed there is exactly one solution.

Brute Force Approach and Why It’s Inefficient

The most intuitive way to solve the truck tour problem is to simulate starting from each



petrol pump and check if the truck can complete the circle. This involves:

Starting from the first pump, calculate the total petrol minus the distance at each1.
step.

If at any point the petrol becomes negative, this starting point is invalid.2.

Move to the next pump and repeat the process.3.

While this approach is easy to implement, it has a time complexity of O(n²), where n is the
number of petrol pumps. This is because, for each pump, you might traverse the entire
array to check feasibility. For large inputs, this brute force solution becomes impractical.

The Optimal Truck Tour Hackerrank Solution
Explained

To optimize, you need to think about how to determine the valid starting point without
redundant checks. The key insight is that if the total petrol available is greater than or
equal to the total distance, a solution always exists.

Here’s how the efficient method works:

Core Idea

- Keep track of the current petrol balance as you traverse the pumps.
- If at any point the balance becomes negative, it means you cannot start from the previous
start index.
- Reset the starting index to the next pump and reset the balance.
- Continue until you’ve checked all pumps.

The time complexity of this approach is O(n), as you only make a single pass through the
array.

Step-by-Step Algorithm

Initialize three variables:1.

start = 0 (starting pump index)

current_petrol = 0 (petrol balance while traversing)



total_petrol = 0 (net petrol across all pumps)

Iterate through all pumps:2.

Update current_petrol by adding (petrol[i] - distance[i])

Update total_petrol similarly

If current_petrol drops below 0, set start to i + 1 and reset current_petrol to 0

After the loop, if total_petrol is negative, return -1 (no solution), otherwise return3.
start

Why This Works

When current_petrol becomes negative, it means the truck cannot reach pump i+1 from
the current start. Hence, no pump between current start and i can be a valid start. We
then move the start to i+1 and continue.

Sample Truck Tour Hackerrank Solution in
Python

Here’s a simple and clean Python implementation of the above logic:

```python
def truck_tour(petrol_pumps):
start = 0
current_petrol = 0
total_petrol = 0

for i, (petrol, distance) in enumerate(petrol_pumps):
net = petrol - distance
current_petrol += net
total_petrol += net

if current_petrol < 0:
start = i + 1
current_petrol = 0

if total_petrol < 0:
return -1



else:
return start
```

In this code snippet, `petrol_pumps` is a list of tuples or lists, where each element
contains the petrol and distance values.

Additional Tips for Tackling the Truck Tour
Problem

When solving the truck tour or similar circular tour problems on Hackerrank or other
coding platforms, keep the following pointers in mind:

Understand the Problem Constraints

Always check the input size and constraints on petrol and distance values. The problem
guarantees a unique solution, so you don’t have to worry about multiple valid starts. This
simplifies the approach.

Focus on Single-Pass Solutions

Avoid nested loops that lead to O(n²) complexity. The linear-time approach is not only
optimal but also easier to debug and maintain.

Think in Terms of Net Gain or Loss

The problem can be reframed as finding the point where the cumulative sum of (petrol -
distance) never drops below zero when starting from that point. This perspective helps in
understanding and explaining the approach to interviewers.

Practice with Variations

Try similar problems like the Gas Station problem on LeetCode or circular array problems
to reinforce your understanding. This will improve your problem-solving skills and
adaptability.

Common Mistakes to Avoid



Even experienced programmers sometimes trip over small details in the truck tour
problem. Here are some common pitfalls:

Not resetting the current petrol balance after changing the start index.

Assuming multiple valid solutions exist when the problem guarantees only one.

Forgetting to check if the total petrol is sufficient for the entire trip.

Misinterpreting the petrol and distance values, leading to incorrect net calculations.

Why the Truck Tour Hackerrank Solution Matters

This problem is more than just a coding challenge. It teaches critical algorithmic thinking,
particularly about circular data structures, greedy strategies, and cumulative sums.
Mastering this problem prepares you for a wide range of real-world scenarios where
resource management and route optimization are essential.

Moreover, the truck tour problem is frequently asked in interviews by companies looking
for candidates with strong problem-solving and coding abilities. Demonstrating a clear,
efficient solution can significantly boost your chances.

---

If you’re working through the truck tour Hackerrank solution for the first time, take your
time to understand the logic behind the optimal approach. Experiment with different
inputs and visualize the petrol and distance flow to build intuition. With practice, you’ll
find that problems involving circular traversal and resource balancing become much
easier to tackle.

Frequently Asked Questions

What is the Truck Tour problem on HackerRank?
The Truck Tour problem on HackerRank is a coding challenge where you have to find the
starting petrol pump index from which a truck can complete the circular tour without
running out of petrol.

How do you approach solving the Truck Tour problem
efficiently?
An efficient approach involves using a greedy algorithm that tracks the total surplus or
deficit of petrol and identifies the starting point where the truck can complete the circuit



without the petrol ever going negative.

Can you explain the logic behind the Truck Tour
solution?
The logic is to iterate through the petrol pumps, maintaining the current petrol surplus. If
at any point the surplus becomes negative, reset the starting point to the next pump and
reset surplus. The starting point found at the end is the answer.

What data structures are commonly used in the Truck
Tour solution?
Typically, arrays or lists are used to store petrol and distance values. No complex data
structures are necessary since the solution is based on arithmetic calculations and
iteration.

Is it possible to solve the Truck Tour problem in O(n)
time?
Yes, the Truck Tour problem can be solved in O(n) time using a single pass greedy
algorithm that keeps track of surplus and deficit petrol values.

What are common pitfalls when implementing the Truck
Tour solution?
Common pitfalls include not resetting the start index properly when surplus becomes
negative and failing to check if the total petrol is at least equal to the total distance, which
is necessary for a complete tour.

Can you provide a sample code snippet for the Truck
Tour solution in Python?
Sure! Here's a simple Python solution:

```python
def truckTour(petrolpumps):
start = 0
surplus = 0
deficit = 0
for i, (petrol, distance) in enumerate(petrolpumps):
surplus += petrol - distance
if surplus < 0:
deficit += surplus
surplus = 0
start = i + 1
return start if surplus + deficit >= 0 else -1
```



Additional Resources
Truck Tour Hackerrank Solution: A Detailed Analytical Review

truck tour hackerrank solution is a frequently sought-after algorithmic challenge
among programming enthusiasts and developers aiming to sharpen their problem-solving
skills. This problem, hosted on the popular competitive programming platform
HackerRank, tests one’s ability to efficiently navigate through circular data structures and
apply greedy algorithms to determine a viable starting point for completing a circular
route. Understanding the nuances of this problem not only enhances algorithmic thinking
but also provides insights into optimization techniques applicable in real-world logistics
and routing problems.

Understanding the Truck Tour Problem

The truck tour problem presents a scenario involving a truck that must complete a circular
tour across multiple petrol pumps arranged in a loop. Each petrol pump has a specified
amount of petrol and a distance to the next pump. The truck consumes petrol proportional
to the distance traveled. The primary objective is to identify the starting petrol pump index
from which the truck can complete the entire circular tour without running out of petrol.

Unlike straightforward array traversal problems, the truck tour challenge requires
maintaining a balance between fuel availability and consumption while considering the
cyclical nature of the route. The problem emphasizes efficient data handling and the
implementation of an optimal approach to avoid brute-force solutions that may lead to
timeouts on large input sets.

Problem Statement Breakdown

The problem typically provides an array or list of petrol pumps, each represented as a pair
of integers:

petrol[i]: The amount of petrol available at the ith pump.

distance[i]: The distance from the ith petrol pump to the next pump.

The truck starts with an empty tank and aims to complete the tour. The task is to find the
first petrol pump index from which the truck can start and successfully complete the loop.

Analyzing the Truck Tour Hackerrank Solution
Approach



The most straightforward method — trying every pump as a starting point and simulating
the journey — results in an O(n²) time complexity, which is inefficient for large data sizes.
The optimized solution leverages a greedy strategy with O(n) time complexity, making it
scalable and practical.

The core insight behind the efficient truck tour hackerrank solution is that if the total
petrol available in all pumps is less than the total distance, no solution exists. Conversely,
if the total petrol is sufficient, a solution is guaranteed.

Key Algorithmic Steps

Initialize variables:1.

start: Index of the potential starting pump, initially set to 0.

surplus: Current surplus petrol in the tank.

deficit: Tracks petrol shortfall when surplus goes negative.

Traverse the petrol pumps: For each pump, calculate the net petrol after traveling2.
to the next pump (petrol[i] - distance[i]) and add it to surplus.

Adjust starting point: If surplus becomes negative at any point, it means the3.
current start cannot complete the tour. Set the next pump as the new start and add
the negative surplus to deficit, then reset surplus to zero.

Final check: After completing the traversal, if surplus plus deficit is non-negative,4.
return start as the index; otherwise, return -1.

This method efficiently finds the viable starting point in a single pass, ensuring linear time
complexity.

Code Implementation and Explanation

Below is a representative Python implementation of the truck tour hackerrank solution
that highlights the algorithm's clarity and efficiency:

```python
def truckTour(petrolpumps):



start = 0
surplus = 0
deficit = 0

for i in range(len(petrolpumps)):
petrol, distance = petrolpumps[i]
surplus += petrol - distance

if surplus < 0:
deficit += surplus
start = i + 1
surplus = 0

if surplus + deficit >= 0:
return start
else:
return -1
```

This function accepts a list of tuples where each tuple represents a petrol pump’s petrol
and distance. The solution hinges on maintaining surplus and deficit values to dynamically
adjust the candidate starting index.

Why This Solution Stands Out

- Optimal Time Complexity: The single-pass linear solution is efficient for high-volume
inputs, unlike naive methods.
- Memory Efficiency: It uses constant extra space without auxiliary data structures.
- Robustness: Handles edge cases where no solution is possible by returning -1
appropriately.
- Conceptual Clarity: The approach is intuitively tied to fuel management, making it
easier to understand and implement.

Comparative Insights: Truck Tour Versus Similar
Routing Problems

While the truck tour hackerrank solution is specific, it shares conceptual similarities with
problems like the Gas Station problem on LeetCode and circular array traversal
challenges. The common thread is the need to identify a feasible start point in a circular
structure while managing resources efficiently.

However, unlike some variants that may include additional constraints such as variable
fuel consumption rates or multi-dimensional routes, the truck tour problem retains a
straightforward linear fuel-to-distance relationship. This makes it an excellent teaching
tool for applying greedy algorithms in cyclical contexts.



Pros and Cons of the Greedy Approach

Pros:

Minimal computational overhead

Easy to understand and implement

Guaranteed solution existence check

Cons:

Limited to scenarios where petrol and distance data are linearly comparable

May not extend directly to more complex variants involving dynamic fuel costs
or multiple trucks

Practical Applications and Extensions

The truck tour problem, though framed as a programming challenge, mirrors real-world
logistics scenarios where vehicles must plan routes based on fuel availability and
distances. Understanding this algorithm aids in optimizing delivery routes, fuel
management, and scheduling in supply chain systems.

Extensions of this problem can incorporate:

Multiple vehicles with varying capacities

Dynamic fuel consumption rates affected by load or terrain

Variable petrol costs influencing route priorities

Such extensions require adaptations beyond the classic greedy solution, often blending
dynamic programming or graph theory techniques.

Educational Value in Algorithmic Learning

The truck tour hackerrank solution serves as a fundamental example in computer science



curricula to illustrate greedy algorithms and their real-world applicability. It promotes
critical thinking about resource constraints and cyclic data structures, essential for
advanced algorithmic challenges.

By mastering this problem, developers build a foundation for tackling more intricate
routing and optimization problems encountered in domains like autonomous vehicles and
network packet routing.

---

In summary, the truck tour hackerrank solution exemplifies how a well-designed greedy
algorithm can efficiently resolve a seemingly complex problem. Its balance of simplicity
and effectiveness continues to make it a relevant and instructive problem for
programmers, fostering a deeper understanding of algorithmic strategies in circular data
traversal and resource management.
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