
2WO09, Modelling of LP problems, Exercises III (Column Generation)

Remember that every project you build in AIMMS should be given a name ending with an
underscore followed by your student ID, so a name of the form projectname_0833452.

Exercise 1 (Cutting Stock)
Read Chapter 20 of Optimization Modelling and make the exercises at the end of that chapter.
Send in for evaluation: the AIMMS project(s) corresponding to these three exercises.

Exercise 2 (Traffic Lights)
The following complex manufacturing problem is taken from real-life. Nowadays it is possible to
construct light devices such as traffic signaling boards by use of LEDs (Light Emitting Diodes)
which makes them more energy economic and more reliable. A minor drawback in this technology
is that it is not so easy to produce LEDs with exactly the same light characteristics such as
color, brightness and others. Therefore these characteristics are measured after production and
LEDs are then sorted into bins containing LEDs of approximately the same characteristics. For
instance for the production of green traffic lights the shades of green (wavelength approximately
530 nm) may be partitioned into NC classes with wavelengths in the intervals [528+i∗4/NC , 528+
(i+1)∗4/NC), for i = 0, . . . , NC−1. Similarly, the possible values for the luminance (maximum
light production, in lumen), in the range of 4−−25 lm, may be partitioned into NL intervals of
brightness. After LEDs have been produced we have obtained for each bin (combination of color
and brightness) a certain number of LEDs. If we take NC = NL = 7 we may have already 49
different bins. Now suppose that for a traffic light we need to combine 25 LEDs in a 5 by 5 grid
so as to produce a light board. For various reasons we cannot accept every arbitrary combination
of LEDs to build our board. The following restrictions hold:

1. The average color (wavelength) of LEDs used on the same board should fit in the color
class containing the value 530;

2. The average luminance of LEDs used on the same board should fit in the luminance class
containing the mean luminance value;

3. The luminance of LEDs placed at the boundary should not exceed the average value (of
the board);

4. The luminance and color of LEDS placed at the corners should be taken from one and the
same bin;

5. The luminance values should be symmetric with respect to a vertical line of symmetry
passing through the center of the board.

Given the numbers of different LED-types coming out of production the problem is to decide
on a production scheme for boards that maximizes the number of boards produced within the
above mentioned specifications. As the total number of produced boards is expected to be big
we only need to solve the production problem in continuous variables. On the other hand, the



possible number of ways to construct a board within specifications is enormous and beyond
explicit enumeration.
Model the production problem using the columnn generation approach and apply it to the
instance provided on the web site www.win.tue.nl/~wscor/OW/2WO09.

Send in for evaluation: the completed Traffic Lights project.


