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The use of the brute-force method for solving the
set covering problem
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Abstract. In this paper we propose the brute-force metwd suitable method for
solving the set covering problem in high schoold eolleges.
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Givenn machines denoted M#1,M#n, with pricesc,,...,c,, respectively, and
m operations denoted O#1,...,0#m. Each machine caiorperone or more of these
operations. We call a set of machinesegular set, if it contains machines able to
perform all operations O#1,...,0#m. The set covemmngblem is as follows. Find a
regular set of machines such that the price ahalkthines in the set is minimal one. If in

addition we have to list all regular sets, sortggtice, we call the problem thextended
set covering problem.

A set covering problem could be given by the table

M#1 " M# .. M#n
O#l all e alj e aln
O#| a,'l e a/] e a/‘n
O#m am]_ e amj e amﬂ
price G C, c,

Journal of Computer-Generated Mathematics 20Nd 16 Page 1 of



wherea, ¢ {0,1} for alli <m, j<n. If a, = 1, the machine M#j can perform operation
O#i, and ifa, = 0, otherwise. We denote a solution by the notadj, ..., x, — ¢, where
x,€ {0,1} for all j < n and if x, = 1, machine M#; is in the solution set, ard = 0
otherwise, and where is the total price of all machines in the set.

The brute-force solution of the set covering prables as follows. We list all
regular sets of machines and sort them by price.

Since the brute-force method is simple, it allonsraple implementation. | have
created a simple computer program by using the rprogiing language PHP. The
computer program is used in the examples givermbelo

In the examples given below, the computer prograsplays the answer without
any delay, that is, for less than 0.1 second. Hemeecould use the brute-force method as
a suitable method for solving the set covering f@abin high schools and colleges. Also,
for the extended set covering problem we obtairattever without delay. The university
students have to study more fast and sophisticagttiods, but in the high schools and
colleges we could prefer the brute-force methaa;esit is simple and the students could
easily understand and use it.

Example 1. Solve the extended set covering problem giverthayfollowing
table:

| \M#1|M#2|M#3\M#4|M#5
o#1, 0 | 0| 1| 0] 1

o#2/0 |10 1)1

o#3/ 1 |0 | 0| 1| 1
o#4| 0 | 0 1| 0| O
price], 1 | 12| 1.3 1.4/ 1.5

Solution. The output of the computer program is available download as
supplementary material.

Example 2. Solve the extended set covering problem giverthayfollowing

table:
| [M#1M#2 |M#3 |M#4 | M#5 |M#6
o#1/0 0| 1| 0| 1| O
o#2/ 0|1 /0| 1| 1] 0
o#3/ 1 0| 0| 1| 1| 1
o#4/ 0 |0 | 1| 0] 1| 1
o#5/ 1 0| 1| 0] 1| 1
o#6| 1 [ 0| 0| 0O 1| O
o#7/ 1 0| 1| 1| 0] 1
price] 1 | 12| 1.3 1.4 15 1.6
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Solution. The output of the computer program is available download as
supplementary material.

Example 3. Solve the extended set covering problem giverthayfollowing

table:
[ M#1M#2 [M#3 [M#4 [M#5 M#6
o#1/0 0| 1| 0] 1| 0
o#2(0 1] 0| 1| 1| 0
o#3/1 0|0 1] 1| 1
o#4/ 0 | 0| 1| 0] 1| 1
o#5/1 0| 1| 0] 1| 1
o#6| 1 |0 0| 0| 1| 0
o#7( 1 0| 1| 1| 0 1
pricel 1 | 1| 2| 2| 3| 3

Solution. The output of the computer program is available download as
supplementary material.

Example 4. Solve the extended set covering problem giverthayfollowing

table:
| M#LM#2 [M#3 [M#4 M#5 M#6 M#7 M#8 | M#9
o#1{o o | 1| 0| 1 o 1| 1] 1
o#2(0 | 1] 0| 1| 1 0o 1| 1| O
o#3( 1 oo 1|0 1, 1| 1| O
o#4/ 0 0| 0| 0] 1| 1] 1] 1 1
o#s5( 1 o 1| 0| 1 1, 1| o] 1
o#6| 1 o | 0| 0| 1| 0o 0o 1] 1
o#7{ 1 o1 0|0 1| 1| 1| 1
pricel 1 | 1| 1| 1| 1| 1| 1| 1] 1

Solution. The output of the computer program is available download as
supplementary material.

Example 5. Solve the extended set covering problem giverthayfollowing
table:
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| M#LM#2 |M#3 [M#4 [M#5 M#6 M#7 M#8 | M#9
o#1{o 0| 1| 0| 1 0o 1| 1] 1
o#2( 0 | 1] 0| 1| 1 0o 1| 1| O
o#3/1 0| 0| 1] 0| 1] 1] 1, 0
o#4l o 0| 0| 0| 1| 1, 1| 1] 1
o#s5{ 1 o | 1| 0| 1| 1, 1] o] 1
o#6| 1 oo 0| 1| 0o O 1] 1
o#7/1 0| 1|0 0 1] 1] 1 1
price] 1 |1.2| 1.3 1.4/ 15 1.6 17 1l8 19

Solution. The output of the computer program is available download as

supplementary material.

Example 6. Solve the extended set covering problem giverthayfollowing

table:

| M#LM#2 |M#3 [M#4 [M#5 M#6 M#7 M#8 | M#9

o#1{o 0| 1| 0| 1 0o 1| 1| 1
o#2/ 0 1| 0| 1| 1| 0] 1] 1, o0
o#3( 1 oo 1|0 1, 1| 1| O
o#4lo 0| 0| 0| 1| 1| 1| 1] 1
o#s5( 1 o | 1| 0| 1 1, 1| o] 1
o#/ 1 /0| 0| 0| 1| 0] 0] 1, 1
o#7( 1 o 1| 0|0 1 1| 1] 1
pricel 1 | 1| 2| 2| 3| 3| 3| 4| 4

Solution. The output of the computer program is available download as

supplementary material.
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