
Appendix B

User Manual

Next sections will present the steps to be followed in order to use the annexed software.

B.1 Preparing the input

Input Format. The input is prepared as a file with a set covering instance. First of

all, there are two numbers in the file: m and n. They are respectively a number of

elements and a number of subsets. After it, there are two values, min and max, which

could appear or not. That is indicated by the user. These numbers are minimum and

maximum of elements contained in a subset. These dates are statistics so they can be

omitted. Next lines contain pairs of numbers < s, e >, such that s < n and e < m. It

means that element e belongs to the subset s. It is important to remark that subsets

and elements must be numbered from 0 to m− 1 or n− 1.

If the user wants to prove many inputs each time, a file with a list of input names

must be created. The option lets the processing of many inputs and gets different

statistics in a single file.
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B.2 How to use the software

1. After executing file setCover.exe, next menu appears:

***** Algorithms for set covering ******

Please enter the kind of input file to read

1. A file with names of files to be processed

2. A file with a single input

3. Exit the system

Option selected: _

The user must indicate what kind of file is going to be read. If it is a list of files,

each of them with an instance, select option 1. If it is not, select option 2. It has

also an option to leave the program.

2. Next, the program finds out if the min and max numbers appear in the input files.

If they do not, it takes min as 1 and max as n. These numbers do not influence

in the solution; however, if the user says they are not there, the program will

take them as a pair < s, e >, and could send an error message or return a wrong

answer.

3. Software asks for the name of the input file. If the input is a list of files, here

should be given the name of the file with such list. Otherwise, should be entered

the name of the file with a set covering instance. Files must be in the current

directory, or relative or absolute paths are needed.

4. Software presents the following menu:
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Select the algorithm you want to prove

1. Exact algorithm

2. Simple Greedy algorithm

3. Simple Greedy/Exact algorithm

4. Greedy-by-Pairs algorithm

5. Hybrid Greedy

6. Dynamic Programming algorithm

7. Exit

Option selected:_

The user has to indicate the algorithm that should process the input. More

detailed explanation of the algorithms is in the previous section.

5. The user has to indicate the name of the files to save the statistics and solution.

6. After presenting the solution of the problem, press ¡enter¿ key.

B.3 Software Output

The system has two outputs:

Standard Output: Solution is printed in the screen or standard output. It is

presented a list of numbers of subsets which belong to the optimal solution, according

to the selected algorithm, is unfolded. It is also indicated the processing time for the

algorithm.

File Output: The first file saves the standard output in a file, with the name of

the files in the first column, and presenting a solution per row.
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The second file saves statistics. The values are separated by tabulator characters

and the instances are separated by <enter> key.

• The first column represents the name of the file

• Second and third column present m and n, the cardinality of base set X and the

cardinality of collection F .

• Next two columns contain min and max values representing the number of sets

that contain an element.

• Next column presemts the solution size if there was a bound (first approximation

in polynomial time), and the time it lasted. For example, exact algorithm uses

the initial greedy bound; therefore, these numbers represent solution and time for

greedy algorithm.

• Next columns print the solution given by the algorithm and its processing time.

• Specific data is printed; this is, number of prunes if exact algorithm was used and

number of ties given by the greedy algorithm or dynamic programming algorithm.

The output can be easily converted to a spreadsheet to analyze data.

B.4 Some advices to use the software

• Be sure that initial data is correct, if the algorithm has a list of instances or only

one, and if it contains the minimum and maximum values.

• If the program does not find a solution, or if it finds an incorrect solutions, be

sure that elements are complete, and that they are correctly numbered, as well

as the subsets. Include from 0 to m− 1.
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• Be sure that input files exist. The program will look for them in the present

directory, if they are not there, a correct path should be indicated.

• If the output files already exist, they will be overwritten. Be careful with names

of output files.

B.5 Random Input Generation

There is also a small program, generar.exe, written to generate random inputs. Its

input is the name of the output file, number of elements m, number of subsets n,

minimum min and maximum max numbers, used to modify density of subsets. The

program generates an instance of set covering (.in). It also creates an input file,

.in.dlv, ready to be used with DLV system.

B.6 DLV Files

Input format for DLV is a file with:

• A clause indicating the maximum number to be used. In general, it is a maximum

between n and m. If the elements are given with letters, n is used:

#maxint=n.

• A predicate specifying the maximum of n subsets:

numero de conjuntos(n).

• A list of pairs:

s(s,e). e is the element that belongs to the subset s. Subsets are numbers used

from 1 to n. The elements can be numbers or letters, without restrictions.
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• After this, DLV program should have DLV specification to solve set covering.

Execution of DLV files is given by next command:

dlv[.cygwin] -pfilter=in <infile.dlv>

The .cygwin should be written in DLV version for Windows. <infile.dlv> is

the input file.

DLV output is a set of optimal solutions {C1, C2, ..., Cns} where ns is the number

of optimal solutions. Each solution gets: A set of predicates in(k) where k is the

number of a subset that belongs to the solution Ci, and the cardinality of every

Ci, the same for all solutions.


