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Concerns: Review of the doctoral thesis of Martin Böhm

Dear Prof. Kratochvil,

please find below my evaluation of the doctoral thesis of Martin Böhm which you have

requested in your letter from July 31, 2018.

The topic of this thesis is a problem called online bin stretching . We are given a set of

m bins of capacity 1. A sequence of items is given online one by one. Each item has a

certain size and must be packed into one of the m bins. The objective is to minimize the

stretching factor of the bins, i.e., to stretch the capacity of the bins as little as possible

such that the items fit into the bins. Although the problem is denoted as a bin packing

problem, it can be considered as a semi-online multiprocessor scheduling problem where

the optimal makespan is known in advance.

The online bin stretching problem has been heavily studied in the recent years. After

several improvements the best known stretching factor was 26/17 ≈ 1.529 given by Gabay,

Brauner and Kotov [28]. The only general lower bound for the stretching factor is 4/3.

For m = 2 it is 4/3 and for m = 3 and m = 4 the value of 19/14 has been found.

Both the upper and lower bounds are improved by the author of the thesis. Section 2

contains an algorithm with stretching factor 1.5. This algorithm is based on the two-phase

algorithm for the bin stretching problem of Kellerer and Kotov [21]. Already the two-phase

algorithm is very complicated. To find a further improvement was tricky and non-trivial.

It shows that the author is able to develop and analyze non-standard algorithms and that

he has a very good mathematical intuition.

Section 3 contains an algorithm with stretching factor 11/8 for three bins. Although the

problem is rather special, the algorithm is non-standard and its analysis rather compli-



cated using linear programming for the proofs.

A new lower bound of 45/33 for three bins along with a lower bound of 19/14 for four

and five bins is presented in Section 4. These bounds are based on the results in [15] but

the implementation is significantly changed. Note the 19/14 bound for m = 4 has been

independently found from the result in [16].

Moreover, Section 4 contains a slight improvement of the lower bounds by adding paral-

lelization. In particular, a new lower bound of 112/82 ≈ 1.366 is given for three bins and

the lower bound of 19/14 is extended to six, seven and eight bins.

I have also a little flaw to remark. On page 15 it is written that the best result on semi-

online scheduling has a ratio of 1.6. This bound has been improved by Kellerer, Kotov

and Gabay to 1.585 and was published in Journal of Scheduling in 2015.

The results have been published in two journal articles and one conference paper. Only,

the final results are still unpublished. The results in the thesis have connections to

scheduling, bin packing and the theory of online algorithms. Summarizing, the thesis

contains a lot of interesting new results and I strongly recommend it to accept as a

doctoral thesis.

Yours sincerely,

Hans Kellerer
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