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Title of the research activity:  
Algorithm Engineering and Parameterized Complexity 

  

State of the Art:  
Numerous computational problems of wide interest are 
known to be NP-hard in general, that is, unless P=NP, 

there exists no polynomial-time algorithm to solve such 
problems for any input instance. This motivated a long-

standing systematic research of tractability results for 
various problems on specific classes of instances, and 
research in this direction constitutes one of the 
fundamental areas of Computer Science. Yet, the kind of  

instances that make a problem hard is generally far from 
being frequent in real datasets. Indeed, it is often 
possible to utilize the structure implicitly underlying 
many real-world instances to find exact solutions 
efficiently.   

 
The relatively young parameterized complexity field 

offers new tools to deliver efficient algorithms to 
practitioners working in applications. In the 
parameterized setting, we associate each instance with 
a numerical parameter, which captures how structured 
the instance is. This then allows the design and 
engineering of algorithms whose performance strongly 

depends on the parameter. In other words, 

parameterized algorithms naturally scale with the 
amount of structure contained in the instance and are in 
fact often used to efficiently process real datasets. The 
parameterized complexity landscape also consists of a 
variety of companion notions such as XP-tractability, 
kernelization and W-hardness. 

Short description and objectives of the 
research activity: 

 
  Among others, the parameterized complexity tools are 
profitably applied in the fields of computational 
geometry  and graph drawing, which in turn play a key 
role in various application scenarios, such as, for 
instance, social network analysis, financial fraud 
detection, and network visualization. 

 
In this context, the main objectives of the research will 
be the development of new combinatorial 

characterizations for problems of interest, the design 
and engineering of algorithms to solve such problems, 
the development of systems to be adopted and 
evaluated by practitioners.  

 
Examples of problems of interest are linear layouts of 
graphs; constrained, hybrid and beyond planarity; 
geometric graph representations.  

 
The students will join the Computer Engineering 

research group of the Department and will be provided 



 
 

with an adequate travel budget to attend conferences 
and visit international collaborators. Moreover, we 

expect that part of the research will require a close 
collaboration with external companies and institutions. 
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