
P
pos

without rules and pre-processing with rules and pre-processing

instances # jobs elim. time abs. gap rel. gap time abs. gap rel. gap

(20, 10, 40) 1.8 < 1 0 0% < 1 0 0%

(40, 15, 80) 4.6 25 0 0% 11 0 0%

(80, 15, 120) 13.8 808 3.50 2.08% 806 4.00 1.88%

(120, 20, 200) 23.6 1000 6.64 1.87% 1000 3.04 0.81%

(200, 30, 300) 62.4 1000 103.35 28.98% 1000 1.05 0.19%

Table 1: Computational time (in seconds), absolute and relative gaps for Formulation P
pos

without and
with the use of valid inequalities and pre-processing, on the 25 instances with no mandatory jobs and a
1000 seconds time-out. Values are averaged on 5 instances of the same size.

P
ti

without pre-processing with pre-processing

instances # jobs elim. time abs. gap rel. gap time abs. gap rel. gap

(20, 10, 40) 1.8 4.4 0 0% 2.6 0 0%

(40, 15, 80) 4.6 810.2 0.89 1.01% 813.6 0.82 0.92%

(80, 15, 120) 13.8 1000 0.79 0.36% 918.2 0.81 0.36%

(120, 20, 200) 23.6 1000 2.33 0.61% 1000 2.42 0.63%

(200, 30, 300) 62.4 1000 11.81 1.65% 1000 7.16 1.01%

Table 2: Computational time (in seconds), absolute and relative gaps for Formulation P
ti

without and
with the use pre-processing, on the 25 instances with no mandatory job and a 1000 seconds time-out.
Values are averaged on 5 instances of the same size.

Branch-and-bound

without pre-processing with pre-processing

instances # jobs elim. time abs. gap rel. gap time abs. gap rel. gap

(20, 10, 40) 1.8 < 1 0 0% < 1 0 0%

(40, 15, 80) 4.6 3.6 0 0% 3.8 0 0%

(80, 15, 120) 13.8 39.6 0 0% 35 0 0%

(120, 20, 200) 23.6 306.6 0 0% 279.2 0 0%

(200, 30, 300) 62.4 296.4 0.23 0.03% 276.8 0.22 0.03%

Table 3: Computational time (in seconds), absolute and relative gaps for the branch-and-bound algorithm
without and with the use of pre-processing, on the 25 instances with no mandatory jobs and a 1000 seconds
time-out. Values are averaged on 5 instances of the same size.

of magnitude. The introduction of pre-processing and valid inequalities helped reduce the primal-dual
gap mainly for the largest instances and it allowed closing the gap within the time-out for instance
(80, 15, 120, 4) with Formulation P

ti

. Unfortunately, there was no beneficial impact on the quality of the
lower bounds.
Using the branch-and-bound algorithm, the solution process of all instances with 80 jobs or more was
enhanced by the pre-processing. The pre-processing reduced the computing time required by the branch-
and-bound by only a handful of seconds on most instances; however, the gain was more significant when
a large number of jobs was considered, as in instances (200, 30, 300, 2) and (200, 30, 300, 3).
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