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ABSTRACT
We live in interesting times - as individuals, as members of
various communities and organisations, and as inhabitants
of planet Earth, we face many challenges, ranging from cli-
mate change to resource limitations, from market risks and
uncertainties to complex diseases. To some extent, these
challenges arise from the complexity of the systems we are
dealing with and of the problems that arise from understand-
ing, modelling and controlling these systems. As computing
scientists and IT professionals, we have much to contribute:
solving complex problems by means of computer systems,
software and algorithms is an important part of what our
field is about.

In this talk, I will focus on one particular type of com-
plexity that has been of central interest to the evolutionary
computation community, to artificial intelligence and far be-
yond, namely computational complexity, and in particular,
NP-hardness. I will investigate the question to which extent
NP-hard problems are as formidable as is often thought, and
present an overview of several directions of research that aim
to characterise and improve the behaviour of cutting-edge
algorithms for solving NP-hard problems in a pragmatic,
yet principled way. For prominent problems ranging from
propositional satisfiability (SAT) to TSP and from AI plan-
ning to mixed integer programming (MIP), I will demon-
strate how automated analysis and design techniques can
be used to model and enhance the performance characteris-
tics of cutting-edge solvers, sharing some surprising insights
along the way.

CCS Concepts
•General and reference→ Empirical studies; Design;
Performance; •Theory of computation → Complex-
ity classes; Design and analysis of algorithms; Algo-
rithm design techniques; Automated reasoning; •Computing
methodologies→Machine learning; Search method-
ologies;
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empirical scaling behaviour of state-of-the-art local
search algorithms for the Euclidean TSP. In:
Proceedings of GECCO 2015. pp. 377–384. ACM
(2015)

[4] Mu, Z., Hoos, H.H.: On the empirical time
complexity of random 3-SAT at the phase transition.
In: Proceedings of IJCAI 2015. pp. 367–373 (2015)

[5] Mu, Z., Hoos, H.H.: Empirical Scaling Analyser: An
Automated System for Empirical Analysis of
Performance Scaling. (under review)

[6] Hoos, H.H.: Empirical Algorithmics. Cambridge
University Press (in preparation)

4



 
 
    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 1 to page 1
     Mask co-ordinates: Horizontal, vertical offset 163.87, 81.01 Width 29.13 Height 8.19 points
     Origin: bottom left
      

        
     1
     0
     BL
    
            
                
         1
         SubDoc
         1
              

       CurrentAVDoc
          

     163.865 81.0079 29.1316 8.1932 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     0
     2
     0
     1
      

   1
  

 HistoryList_V1
 qi2base





