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Obviously, the set of classes of equivalency is {11, 4, 7}, {2, 3}, {5, 8}, {6}) mﬁjnd
tureﬂe:dﬁty.aymmﬂh‘yandmmitivityofordemﬂpdﬂintherdation.Themofc
of equivalency is called also the orbit of the permutation S,. An elementary class ofauehj
rdnﬂonmwbeiu&rodueedonthebaﬁsof bipartite graphs which are bichromatic. Such a
coloring partitions the given graph into two non intersected subsets of vertices. To design an
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a cycle, is introduced as follows: o, = (a1, a2, a3, ..., Gk) is a cycle, where o¢(a;) = a4, for
i < k and o(ax) = a). For example, if o. = (1, 4, 6, 8) is a cycle in Sg, then
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The permutation given in (1) may be presented as a product of cycles, which have m’;
common elements. For that purpose, firstly, the set A is partitioned to classes of equivalency,
Then we choose an element a and form a cycle as follows: (a.c(n).a"(a}.a“(a)....,c*(a))I
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yuhere o' = a. These cycles do not contain common elements, as classes of equivalencies
%13 not intersect. Each element in & class moves only the items in the given cycle. Even more,
© ug order of cycles doesn't affect the permutation so designed. Cycles with one element also
.:.;wdmmpmuwmmdmmmwwwmummhh
“isted for capability to detect errors.

) Cycles stand for a good structural background to design quasigroups of appropriate
whder. For the given bipartite graph Gy 4 partitioned to classes {{1, 3, 5, 7}, {2, 4, 6, 8}},
uyquasigroup of order 8 can be generated as follows:

Table 1: A Quasigroup of order 8
[T 2= 8 47 6 T.8
T 2 8 4 5 0~7 8
2|3 4 5678 1 2
3|5 6 7812 3 4
4|78 1 2'3-4"5'8
5|8 765 43 21
6{2 1 4 86587
7|43 8'7 21 6.5
8(/6 321874 3

' The permutations over finite sets are closed and associative with respect to the binary
wmseration of composition. Therefore, the set of all the permutations over a fixed finite sets
nirm a group over the operation of composition. Thus, the composition of the two given per-
It utations results in new permutations and cycles and introduces new classes of equivalency.
wor example, given two cycles, o = {{1, 3, 4},{2, 5}} and 7 = {1, 2}, {3, 4}, {5}},their
mmposition is as follows:

’ cor={{1, 5, 2, 3}, {4}}.

' This, in turn, points out to the possibility of not only inverting, but also factoring
armutations by designing a homomorphism. Given (G, e) and (H, *), where o and *
e operations over groups G and H respectively, f : G — H is a homomorphism, if
wlgeg) = f(g)* () for all g,¢ in G. Depending on the type of the function f, we derive
articular types of homomorphism. Error-detection codes using quasigroups so generated,
1ill exploit the quasigroup operation * on the set A. In order to detect errors, we extend the
{ put. message a; a3 G ... @y to block a; a3 a3 ... 6y dy d3 dj ... dy, Where d; = a;*a;,1 mod n,
“=1, 2, 3, ..., n. A future work will be dedicated to assessment of efficiency of the proposed
s ethod versus existing resolutions.
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