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— The essence of the proposed descent-ascent (DA) algo-

rithm lies in the general principle that progress may (often) 

require temporary setbacks (failures) (Fig. 1) 

— In the context of heuristic algorithms, this implies that   

effective performance may be attained by combining solu-

tion improvements (i.e., descents, in the context of minimi-

zation problems) with some perturbations (mutations, 

“invasions” (i.e., ascents) 

INTRODUCTION 

THE DA  ALGORITHM. PSEUDOCODE 

THE EXPLORED COMPONENTS/PARAMETERS  

OF THE DA ALGORITHM 

— N - the total number of iterations of the DA algorithm; 

— T - the number of iterations of the tabu search (TS) pro-
cedure within the iterated tabu search algorithm; 

— IT - the number of iterations of the iterated tabu search 
(ITS) algorithm within the DA algorithm itself; 

— MN - the number of multistarts (restarts). 

CONCLUDING REMARKS. RECOMMENDATIONS 

— Overall, it can be stated that the introduced idea has demonstrated (quite) strong potential (and effectiveness). 

— The proposed DA algorithm exhibits high flexibility: by appropriately tuning different control parameters, the algorithm’s search behavior and overall performance can be effecti-

vely shaped (substantially improved). 

— It would be valuable in the future work to experiment with other types of improvement and/or perturbation algorithms serving as the “descent” and “ascent” components. 

— Another promising research direction would be to integrate the DA algorithm within population-based or evolutionary frameworks, such as genetic algorithms, memetic algo-

rithms, or swarm intelligence methods, to exploit synergistic hybridization effects. 

EMPIRICAL RESULTS. LONG RUNS 

EMPIRICAL RESULTS 

CASE STUDY: THE QUADRATIC ASSIGNMENT  

PROBLEM (QAP) 

— QAP: the goal is to find a (globally optimal) permu-

tation p=(p(1), p(2),…,p(n)), such that the following ob-

jective function is minimized (among all permutations 

for given matrices A, B): 

  

 

— The following benchmark instances have been used 

in the experiments: tai40a, tai50a, tai60a, tai80a, 

tai100a, tai27e1..tai27e5, tai45e1..tai45e5, 

tai75e1..tai75e5, tai125e1..tai125e5, tai175e1..tai175, 

bl49. They are from the acknowledged sources 

(QAPLIB - Quadratic Assignment Problem Library, /

Burkard et. al, 1997/, /Drezner et. al, 2005/, Taillard – 

QAP (http://mistic.heig-vd.ch/taillard/problemes.dir/

qap.dir/qap.html), /De Carvalho et al., 2006/) 
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