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From figure, one can conclude that if value δ does not exceed 20 %, algorithm 2 found the optimal permu-
tation in more than 90 % of tested instances. As δ increases, this value begins to fall. At δ = 50 % for some 
classes, the number of optimally solved instances is more than 20 %. For some classes of problems (25 % : 
25 % : 25 % : 25 % and 10 % : 10 % : 40 % : 40 %) algorithm 2 optimally solved all tested examples for all 
relative errors δ.

Conclusions
We investigated the uncertain problems of constructing schedules for the execution of selected jobs by two 

performers. Only the lower bound aij and the upper bound bij for durations of any job Ji�� were known before 
scheduling. We proved theorem 2 for necessary and sufficient conditions for the existing optimal schedules for 
two performers and theorems 3 and 5 for sufficient conditions for the existing dominant set of schedules with 
a fixed order of two jobs. For the existing dominant set of schedules with fixed orders for job pairs, the binary 
relation was constructed. It was proven that this binary relation is a strict order (theorem 4). 

Based on the proven results, efficient algorithms were developed for solving the uncertain job-shop prob-
lem J a p b n Cij ij ij i2 2≤ ≤ ≤, max either exactly or heuristically. For testing the effectiveness of the developed 
algorithms for time-management, the computational experiments were conducted for evaluation of a 1000-day 
period for drawing up daily schedules for two performers. Every day, 20 jobs were received for the execution. 
For planning jobs for a day, the uncertain job-shop problem J a p b n Cij ij ij i2 2≤ ≤ ≤, max

 was solved. The job-
shop problem J a p b n C w Uij ij ij i i i2 2� � � � �, , ,max  was solved for time-management during a month. 

In the uncertain scheduling problem, three criteria C wimax, ∑  and Ui∑  were optimised in the fixed priority 
order. Minimisation of the schedule length Cmax was a main criterion, maximisation of the wi∑  was a second 
criterion, and maximisation of the Ui∑  was a third criterion. A personal computer was used for selecting im-
portant jobs for two performers and drawing up optimal schedules for their implementation. 

The computational experiments conducted on randomly generated uncertain scheduling problems showed 
that the use of the job permutations constructed by the developed algorithms provided optimal schedules in 
more than 90 % tested cases (20 % tested cases, respectively) if a maximum relative length of job duration 
segments a bij ij,�� �� does not exceed 20 % (50 %, respectively). 

A promising research direction may be connected with the application of the mixed graph colouring me-
thod [23] to scheduling personal jobs in the time-management framework. One can assume that the scheduling 
problems arising in the time-management have equal processing times of the operations since breaks are needed 
for people after approximately equal times of the activity. 

Percentages of the optimally solved instances for different classes of instances


