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The Traveling Salesman Problem (TSP) is a classic optimization challenge 
that has tested the limits of computational theory for decades. Defined by 
the quest to find the shortest possible route that visits each city once and 
returns to the origin, TSP is a benchmark for efficiency in algorithm design. 
Amidst this backdrop, quantum computing emerges with the promise of 
revolutionizing problem-solving across various fields. However, its 
application to TSP invites scrutiny. This paper critically examines the claims 
that position quantum computing as a superior solution for TSP, dissecting 
the hype and evaluating the actual capabilities of quantum technology in 
this context. Through a comprehensive analysis, we aim to separate the 
realistic potential of quantum computing from the exaggerated 
expectations perpetuated by media and commercial interests, reaffirming 
the importance of classical methods that currently offer the most effective 
solutions to TSP. 
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Introduction Begin by introducing the Traveling Salesman Problem (TSP), a 
classic optimization challenge well-known within computational circles. 
Briefly touch on the current trend where quantum computing is often 
associated with quantum mechanical properties. The main focus here is to 
set the record straight: TSP does not inherently possess quantum 
properties, and the intent of this paper is to debunk any claims suggesting 
otherwise. 

Quantum Hype and the TSP Explore common assertions that posit 
quantum computing as necessary or uniquely suited for solving TSP, and 
methodically refute them. Delve into how quantum concepts have been 
inappropriately applied to TSP, a fundamentally classical problem. Discuss 
the role of media and commercial interests in amplifying the quantum 
hype, particularly in the context of TSP, which often leads to 
misconceptions about the capabilities of quantum technologies. 

The Classical Framework of TSP Detail the classical computational 
foundations of TSP, illustrating why it remains an essentially non-quantum 
challenge. Compare traditional algorithms for TSP with their quantum 
counterparts, underscoring the efficiency and practicality of classical 
solutions. Challenge the notion of a quantum advantage by highlighting 
the current limitations and relative performance of quantum approaches in 
the context of TSP. 

Case Studies and Data Analysis Review real-world applications where 
classical solutions to TSP have been successfully implemented, including 
performance metrics that showcase their effectiveness. Critically evaluate 
any quantum approaches that have been proposed or tested for TSP, 
noting their constraints and the practical challenges of their application. 
Debunk the myths of quantum superiority with concrete data and 
comparative analysis, reinforcing the reality versus the theoretical promises 
often portrayed. 

Conclusion Reaffirm TSP's status as a classical problem best solved with 
classical methods. Advocate for accurate representations of what quantum 
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computing can realistically achieve, especially in addressing classical 
optimization problems like TSP. Conclude with recommendations for future 
research, focusing on improving classical methodologies for TSP and 
maintaining a realistic perspective on the potential contributions of 
quantum computing in this area. 

 

Introduction 

The Traveling Salesman Problem (TSP) is a cornerstone of computational 
theory, serving as a benchmark for optimization and algorithm design. In 
this problem, a salesman must find the shortest possible route that visits 
each city in a list exactly once and returns to the origin city. Its importance 
extends beyond theoretical interests, influencing practical applications in 
logistics, route planning, and scheduling, where optimal solutions can lead 
to significant cost and time savings. 

In recent years, the emergence of quantum computing has brought with it 
a wave of enthusiasm about its potential to revolutionize various fields, 
including optimization problems like the TSP. Quantum computing is often 
heralded for its potential based on principles of quantum mechanics such 
as superposition and entanglement, which theoretically could allow 
quantum computers to process information at speeds unattainable by 
classical computers. However, this enthusiasm has also led to widespread 
misconceptions, with quantum computing frequently and erroneously 
ascribed quantum mechanical properties that suggest it could inherently 
solve problems like the TSP more efficiently than any classical method. 

The objective of this paper is to critically examine and debunk the notion 
that the TSP possesses inherent quantum properties or that quantum 
solutions are required for its resolution. We aim to clarify the distinction 
between the theoretical capabilities of quantum computing and the 
practical realities of applying these technologies to classical optimization 
problems like the TSP. Through this examination, we will address the 
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misconceptions and overstatements that often accompany discussions of 
quantum computing in the context of classical problems, providing a 
clearer picture of the actual landscape of computational problem-solving. 

 

Quantum Hype and the TSP 

Dissecting Quantum Computing Claims Quantum computing is 
frequently touted as the next major frontier in solving complex 
computational problems, with some proponents asserting it as the 
necessary or particularly suited approach for challenges like the Traveling 
Salesman Problem (TSP). However, such claims often stem from a 
fundamental misunderstanding of what quantum computing is capable of 
in its current state. This section will systematically analyze and refute these 
claims by comparing the theoretical and practical aspects of quantum 
algorithms against their classical counterparts. We will explore how, despite 
impressive theoretical models, quantum solutions for TSP do not yet offer 
substantial advantages over classical methods, particularly given the 
overhead and error rates of current quantum systems. 

The Misapplication of Quantum Concepts to Classical Problems 
Quantum computing operates on principles that are markedly different 
from classical computing, utilizing quantum bits (qubits) and quantum 
superposition to potentially process vast amounts of data simultaneously. 
However, the application of these quantum principles to inherently classical 
problems like TSP is often misjudged. This misapplication stems from an 
overestimation of quantum computing's readiness and a misunderstanding 
of the nature of optimization problems. TSP, as a problem defined by 
discrete and combinatorial choices, doesn't naturally align with quantum 
computing's strengths, which currently lie in probabilistic and 
approximation methods rather than exact solutions for large-scale 
combinatorial problems. 
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Media and Marketing Influence The role of media and marketing in 
shaping public and academic perception about the capabilities of quantum 
computing cannot be overstated. Through sensational headlines and overly 
optimistic projections, the media often portray quantum computing as a 
panacea for all computational challenges, including TSP. This portrayal is 
frequently echoed by startups and established tech companies alike, which 
may exaggerate claims to attract funding and investment. This section will 
examine specific instances where the quantum hype has been propagated 
and how these influences contribute to widespread misconceptions about 
the applicability of quantum computing to classical problems. By dissecting 
these narratives, we aim to reveal the disparity between the marketed 
promises and the current technological realities. 

 

The Classical Framework of TSP 

Classical Computational Nature of TSP The Traveling Salesman Problem 
(TSP) is emblematic of a broad category of optimization problems in 
classical computation, specifically within the realm of combinatorial 
optimization. TSP involves finding the shortest possible route that visits a 
set of nodes (cities, for example) once and returns to the starting point. This 
problem is inherently non-quantum because it relies on evaluating all 
possible permutations of routes to determine the shortest path, a task well-
suited to classical algorithms that excel in handling discrete and finite 
computational spaces. The solution to TSP can be approached through 
various classical methods such as dynamic programming, branch-and-
bound techniques, and heuristic or metaheuristic algorithms like the 
Genetic Algorithm, Simulated Annealing, or Ant Colony Optimization, which 
often provide efficient and near-optimal solutions with much simpler 
computational infrastructure compared to quantum systems. 

Comparison of Classical and Quantum Approaches Comparing classical 
algorithms for TSP with quantum approaches reveals significant differences 
in terms of methodology and practical application. Classical algorithms are 
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currently more adaptable and effective for solving TSP at scale because 
they can be finely tuned to the specific characteristics of the problem, such 
as the number of cities and specific constraints. In contrast, quantum 
approaches to TSP, typically based on quantum annealing or the Quantum 
Approximate Optimization Algorithm (QAOA), aim to exploit quantum 
superposition and entanglement to explore multiple potential solutions 
simultaneously. However, these quantum methods are still in their infancy 
and face substantial challenges, including error rates, qubit coherence 
times, and the need for error correction, all of which currently limit their 
practical utility for problems like TSP. 

Challenging the Quantum Advantage The purported quantum advantage 
in solving TSP often cited in theoretical models and early experimental 
studies does not hold up when scrutinized with real-world data and 
comparative analysis. This section will present evidence from studies and 
benchmarks comparing the performance of classical and quantum 
algorithms in solving TSP. For instance, recent simulations and trials have 
shown that while quantum methods may offer novel approaches, they do 
not yet surpass the best classical methods in terms of accuracy, scalability, 
and reliability. Additionally, the cost and complexity of setting up and 
maintaining quantum computers further diminish the practicality of using 
such technology for TSP at this stage. By examining these factors, we can 
effectively argue against the current claims of a quantum advantage for 
TSP, reinforcing the need for continued development and optimization of 
classical solutions. 

 

Case Studies and Data Analysis 

Review of Classical Solutions This section delves into specific examples of 
classical solutions to the Traveling Salesman Problem (TSP), showcasing 
their effectiveness and robustness through real-world applications. For 
instance, the branch-and-bound technique, a classical approach, is 
particularly effective for smaller instances of TSP by systematically exploring 
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branches of the solution space. This method has been proven to deliver 
exact solutions by pruning branches that do not lead to an optimal 
solution. Performance metrics from case studies, such as computational 
time and resource efficiency, will be highlighted to illustrate their practical 
utility. 

Additionally, heuristic approaches like the Lin-Kernighan algorithm, a 
sophisticated improvement on the simpler nearest neighbor and greedy 
algorithms, offer near-optimal solutions with significantly reduced 
computational complexity for larger datasets. A comparative analysis of 
these methods will include specific metrics such as solution quality, 
execution time, and scalability, reinforcing the argument that classical 
algorithms continue to provide the most reliable and accessible means for 
solving TSP across various scales and complexities. 

Critical Analysis of Quantum Solutions While quantum computing holds 
promise for potentially revolutionizing various fields of study, its application 
to TSP has been met with significant practical challenges. This section will 
critically examine existing quantum solutions to TSP, such as those based 
on quantum annealing and the Quantum Approximate Optimization 
Algorithm (QAOA). Despite theoretical propositions suggesting that these 
methods could explore multiple solutions simultaneously through quantum 
superposition, real-world implementations reveal substantial limitations. 

Challenges such as error rates, coherence times, and the sheer 
technological and financial overhead required to operate quantum 
computers are substantial barriers. Additionally, the current quantum 
solutions often result in approximations that do not consistently 
outperform classical methods, especially when considering factors like 
solution accuracy and adaptability to different types of TSP instances. Data 
from experimental trials and simulations will be used to critically evaluate 
these quantum solutions, highlighting the impracticality of their use at scale 
given today's technology. 
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Myth vs. Reality: Debunking Quantum Superiority The narrative of 
quantum superiority in solving computational problems like TSP often does 
not align with operational reality. This segment will confront and debunk 
these myths by juxtaposing the hyped theoretical advantages of quantum 
solutions with empirical data and studies of classical solutions. For example, 
while quantum approaches are celebrated for their potential parallelism 
and speed, the data will show that for TSP, these advantages are still 
theoretical and not yet realized in practice. 

By contrasting the proven efficacy and efficiency of classical TSP solutions 
with the speculative and currently underwhelming performance of quantum 
algorithms, this analysis will underscore the gap between the promise of 
quantum computing and its actual performance. The aim is to foster a more 
grounded understanding among academics, industry professionals, and the 
public about the current state of quantum computing regarding solving 
real-world problems like the Traveling Salesman Problem. 

 

Conclusion 

Reaffirming the Classical Nature of TSP The analysis and discussion 
presented in this paper reinforce the fundamental understanding that the 
Traveling Salesman Problem (TSP) is intrinsically a classical problem, best 
addressed with classical computational solutions. Despite the allure of 
emerging technologies like quantum computing, classical approaches—
from exhaustive methods to sophisticated heuristics—continue to provide 
the most effective, reliable, and scalable solutions for TSP. These methods 
have not only proven their worth in theoretical explorations but have also 
demonstrated their robustness and efficiency in practical, real-world 
applications. 

Call for Accurate Representation There is a pressing need for a more 
accurate representation of what quantum computing can realistically 
achieve, particularly in its application to classical optimization problems like 
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TSP. This paper advocates for a clear and honest dialogue in both academic 
and public domains about the current capabilities and limitations of 
quantum computing. The tendency to overstate these capabilities does a 
disservice to the field, potentially leading to misallocated resources and 
misplaced expectations. By maintaining integrity in how quantum advances 
are communicated, the scientific community can ensure that developments 
are both responsibly promoted and appropriately contextualized. 

Future Perspectives Looking forward, this paper suggests several 
directions for future research that could further enhance the efficacy of 
classical approaches to TSP. This includes refining existing algorithms, 
exploring new heuristic methods, and integrating machine learning 
techniques to better handle complex and dynamically changing datasets. 
Simultaneously, it recommends maintaining a cautiously optimistic view 
regarding the role of quantum computing. As quantum technologies evolve 
and mature, they may eventually play a significant role in solving certain 
types of optimization problems. However, until these technologies become 
more accessible and their advantages more pronounced, the focus should 
remain on advancing and optimizing classical methods that currently offer 
the most practical solutions for TSP. This balanced approach will not only 
drive immediate improvements in solving such problems but also prepare 
the groundwork for any future integration of quantum computing in a way 
that is both practical and beneficial. 
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