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Abstract: We consider a timetabling problem in which corrected examination papers are to be returned to
student classes after completion of all examinations. There are two types of classes: homeroom classes and
elective classes. These are treated differently, and so two-phase assignment is needed for timetabling. In the
first phase, the time slot of each elective class is assigned as a set of cells that spans multiple homerooms in
the timetable, while assigning each of the homeroom classes to a single cell time slot. In the second phase,
each of the elective classes is assigned to a time slot identified during the first phase. In this method, however,
it is possible that even a feasible solution can not be found. In this paper, we develop a mathematical op-
timization model where these two assignments can be made simultaneously, evaluate the solutions obtained
by applying our model. Finally discuss the efficiency on the model.
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Fig. 1 Timetable for a homeroom class.
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Table 1 Courses and corresponding homeroom classes.
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Fig. 2 Actual timetable.
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Table 2 Comparison between the resultant timetable and an

actual timetable.
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Fig. 3 Timetable for December 2015 obtained by our model.
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Fig. 4 Timetable for December 2015 of teachers obtained by our model.
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Table 3 The numbers of constraints and variables.

REETFN g E 7
ff7T—% RO | RO | #HHRN0% | RO
2014 4 11 7 6,532 7,422 6,844 7,695
2015 4£ 12 H 7,253 8,135 7,565 8,408
2016 4£ 3 J 6,486 9,216 6,710 9,412
2016 £ 7 H 8,731 9,872 9,067 10,166
2016 4 12 12,865 13,713 13,201 14,007

T4 RETTFVERBETLD 200 VN—I2 X 2 KIEEE ()
Table 4 Computing time (sec.).

IRl RFEETNV T 7V

Y VN — CPLEX | Gurobi | CPLEX | Gurobi
2014 4 11 A | 1,024 33.08 | 16.82 | 162.89 | b57.83
2015 4E 12 A | 1,219 21.39 9.49 | 171.18 | 174.06
2016 4 3 602 4.48 2.26 6.80 6.78
2016 4£ 7 H 1,213 | 228.06 | 140.53 | 559.88 | 522.09
2016 4F 12 H | 1,212 | 230.44 | 107.56 | 628.13 | 335.85

HIR (28) 1, AEfEIC L > TR URRICHEFRIH & o —
ARHE2SRAE L V720 ofilfy, il (29) (&, HilHR
(28) L b T, ZH g; PHEEHEE LD TH 5.
BRI (28) 1%, T — ANEHH AEEE CRERICEI D B CT5
NV X9 12F 515930 (30) & HbET, #il# (a), (b) I
g A, 2L, #ilf (31) &R (o), HR (32) &
H (), (e), HIF3X (33) 131K (F), HIF9K (34) & (35)
IR (g), HIFK (36) & (37) 1l (h), Bl (38) 1&
## (1), HA (39) XHIF (), HIFI (40) & (41) 1A
# (k), #IFI (42) & (43) 13K (1), HFE (44) 13HTF
(m) IZHIET 5.
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R’EETIN EHBET IV ORI LB 572012,
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BIEEL, 2.80 GHz Hexa-Core Intel Xeon CPU X5660,
VLN —1% CPLEX12.5[2] I2/1 %, Gurobi6.5[1] % FI
L7
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Table 5 Time taken for the lower bound to rise to the opti-

mum value.

i 7—% BodfE | IREETNV | REETV
2014 4 11 H | 1,024 11.53 60.31
2015 4 12 f§ | 1,219 11.41 171.18
2016 4 3 H 602 2.16 6.80
2016 £ 7 H 1,213 228.06 559.88
2016 £ 12 | 1,212 11.74 50.79
1400
1200 p= et
132%25

1000 s ———(1024

5 soo

g "~ 1024 — 1024

g 600 107371607
400 ]
200 e - )

0
0 50 100 150 200
time{ s}

5 REETTVOLRETROMRE (2014 F£11 ADF—4%)
Fig. 5 Transition of the lower and upper bounds obtained by
our model (Nov. 2014).
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