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Three examples of solving optimal problems by genetic algorithms (GAs) are explained.
The first example is the automatic generation of optimal school timetable. Organizing the
school timetable is tedious and time-consuming, because it requires to solve a combinatorial
problem, with various restrictions to be taken into, which range from a severe one to a rela-
tive mild one. Since the GAs are suitable for a multi-objective problem with various degres
of constraint, we have studied to apply these to the university timetable problem. The second
is the application of GAs to the guillotine cutting of sheet, in which a number of rectangle
pieces of given sizes are cut from a single rectengle sheet by two-dimensional cutting. The
object of GAs is to determine the combination of cuts to make the amount of scraps produced
minimum. The lastis to determine the arrangement of given number of containers of vari-
ous weights on a container ship by GAS. The arrangement is made so as to make the ship
stable. For this object, the location of each container is determined by GAs so that the center
of gravity is set at a given point, that is, the center of the ship and both the moment of inertia
around a longtudinal center line and the one around a vertical center line are set at each given
large value.
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Fig. 15 Represwntation of genes
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Obj = gravity+moment - coef (3)
gravity = gravity,+gravity, (4)
moment = moment,+moment, (5)



INEF - HaH o ¥ - ER

T T, gravity,, gravity, |3 = W, y MOGENICE
J2HHOBELMNBLEBOBELLE O =,

moment, , moment, \¥ x &, y #iEboDd, BN
DOEMEE— 2 v+ 2 EEOEEE— 2 ¥ DX,

fﬁmwugmmigj
4

\ l

ERYBESK

p— IR XN RAER

Weight-GraphiclC £ %
EROER

16 v 25 LHRHE
Fig. 16 Schematic diagram for container layout

|

Noooool i

o HHDEL O: RBROEL

17 =7 —oRFIf

Fig. 17 Example of container layout

coef RGO EOREERD ZLHORMTDH

5.

54 LZab—¥a BRI

EHRD v A5 & OHEEERIL T 5 7%, F#EG0
BToREEBLELEL, GADOT—INvFLL
T Genitor? 2@HELTY I alb—vYa Y ET- k.
257 LERIREAIDEBDTHSE, Yial—Va
VEERB I T 4 v 7 EREND,

AEODY I 2 V—Ya YTR, XX GIFHSE
bERX (ER)V, BRERICIIS v L IKBATL
2o DBETHRREREMT 2 HEEERLE. B
1SRy I ab—Y s Y TRONIRERDI 7 4 v
7 FRAERT. I THYAERTIEAE ORI
OBBICHFAIL TS, BROBVWHYSMIICEE
ah, EURMSENIE(E-TVB I EP 5.
$ 1z, EBOBELMES HNOBELIE S BE—HKL
7wz, E18Ic1200iR £ TO BN ORREDX
HIRHARYT. B8, EHAOEEBE0EEE LTY
3.

340

8
6

~
4 -
2

0 200 400 600 800 1000 1200
HARK

R18 BBREOHE

Fig. 18 Charactristics of convergence
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