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The thesis considers online bin stretching problem, which falls into the category 

of semi-online scheduling problems, i.e., of problems with some partial knowledge of 
the input known in advance. In particular, it is equivalent to online scheduling with the 
objective to minimize the length of the schedule in the case when the value of the 
optimum is known. This problem was introduced two decades ago, yet it is still very 
open. 

In the first part of the thesis, new algorithms are obtained for the case of an 
unbounded number of machines and also for three machines, which is the smallest 
non-trivial case. The algorithm for many machines is 1.5-competitive, and improving it 
beyond this natural barrier seems to be a hard problem. Both algorithms are nontrivial 
and require substantial and careful case analysis. 

The second part of the thesis presents lower bounds obtained by techniques 
including extensive computer simulations. This technique was known, but in the 
previous work it was used only for three machines and item sizes up to 20. Martin was 
able to go up to item sizes 80 for three machines and also give lower bound for up to 
eight machines. The results give a strong evidence that the 20-years old lower bound of 
4/3 for many machines could be improved to 19/14. To achieve this increase of size of 
problems that can be tackled, the methods needed to be dramatically improved. On one 
side, Martin uses much more efficient heuristics for pruning the game trees, including 
numerous insights from the design of the algorithms. On the other hand, also the 
implementation is improved by using sophisticated and fine-tuned caching, 
parallelization, and other techniques. It should be also mentioned that the lower bound 
search generates extensive strategy trees that are then verified by an independent 
program. 

Overall, the thesis gives a thorough study of the given problem, including a 
survey of literature and several non-trivial results containing both algorithmic upper 
bounds and computer generated lower bounds. The technical results are very strong 
and have been presented at two conferences and published in two journal papers. In 
my opinion, the quality of writing is excellent; both the language and style have very 
high standard, as a result the thesis reads very nicely, yet it is mathematically precise. 



 
Working with Martin on this project was very nice. While we closely cooperated 

on the upper bounds, for the second part involving lower bounds, I was only an 
observer. Martin presented these results alone and got the best student poster award at 
SOFSEM’16. Martin was or is involved in several other projects without my 
participation. One of them is the result on PSPACE-completeness of online coloring 
number, with his fellow student Pavel Veselý, which received the best student paper at 
IWOCA’16. Perhaps most significant, in 2017, he spent spring in Eindhoven in the 
group of Nikhil Bansal, where they got a nice result on halfspace chasing that will be 
presented at SODA’18. 

 
To summarize, the candidate has shown good knowledge of the area and 

techniques of design of online algorithms and corresponding lower bounds. He has 
proven strong new results and has also shown his programming skills. I fully support 
awarding the Ph.D. degree. 
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