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Abstract 
 
Understanding how humans cope with complexity is perhaps one of the most important 
targets of scientific research. Humans not only excel at solving complex tasks in their 
day to day life, but also take on objectively difficult problems recreationally. Research, 
which has focused to date on the famous hard optimization problem the Euclidean 
Traveling Salesperson problem (E-TSP), has indicated that humans are able to find 
near optimal solutions in linear time to hard optimization problems, despite the 
objective difficulty of the task. The research presented this work contributes to this 
research by comparing human performance on the search and optimization versions of 
two other visually presented computationally hard problems: Vertex Cover and 
Independent Set. These two problems were selected in part to explore how human 
performance might differ on non-Euclidean problems. Performance on the optimization 
version of the problems used in this study is in keeping the previously reported results, 
however performance on the search version is even better, suggesting that previous 
problem solving research might have underestimated the power of the human problem 
solving system. A key result of this work is that differences in performance between the 
optimization and search versions of these hard problems can be attributed to 
differences in how problem solvers encode goal of the task. Consequentially, subjects 
in these conditions, tasked with identical instances of two very nearly identical versions 
a problem, are in fact solving very different problems. This work presents a framework 
to improve how human performance results on hard optimization problems is 
interpreted. It also demonstrates how the search version of hard computational 
problems can be used to investigate how people cope with complexity, free of the 
confounding aspect of an ill-defined goal. 


