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A Pair of Decomposition Theorems of Intuitionistic Fuzzy Sets

ZHOU Wei, LEI Ying — jie
(Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi, China)

Abstract ; First of all an error in Reference is pointed out. It is also pointed out that in the results of the intuitionis—
tic fuzzy set being decomposed itself appears in the decomposition as a constructive team and a great deal of teams
in the decomposition are repeated. A standpoint is put forward that a decomposition theorem of a (intuitionistic )
fuzzy set expresses the (intuitionistic) fuzzy set as a union or an intersection of a family of other (intuitionistic )
fuzzy sets which are related to the (intuitionistic) fuzzy set and have some common characteristic. And then on the
basis of introducing concepts of — cut products (strong —cut products) and —cut sums (strong — cut sums) of
fuzzy sets and intuitionistic fuzzy sets, a fundamental theorem of intuitionistic fuzzy sets is given which shows that
all the - cut products and — cut sums ( go without saying, strong — cut products and strong — cut sums) of any in—
tuitionistic fuzzy set are still intuitionistic fuzzy sets. It also proves that any fuzzy set or intuitionistic fuzzy set is e—
qual to the union of all the — cut products (all the strong — cut products) as well as equal to the intersection of all
the —cut sums (all the strong — cut sums) of it, these results are respectively called the decomposition theorems of
fuzzy sets and intuitionistic fuzzy sets.

Key words :fuzzy set; fuzzy product; fuzzy sum; intuitionistic fuzzy set; decomposition theorem
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Combinational Construction of Self — orthogonal Codes and Its Application

LIU Nai — gong', GUO Luo —bin', LIU Jian®
(1. Science Institute,, Air Force Engineering University, Xi'an, 710051, China; 2. Missile Institute, Air Force En—
gineering University, Sanyuan 713800, Shaanxi, China)
Abstract ;: Quantum error — correcting codes protect quantum information against undesirable noise in quantum com—
putation and quantum communication. It is one of important problems that constructing very good quantum codes.
There are two methods that use binary codes to construct quantum codes , one is CSS construction, another is Steane
construction. These two methods are all based on the construction of binary self — orthogonal codes. Combinational
construction of binary self — orthogonal codes is investigated in this paper. From known codes chains of binary self
— orthogonal codes and their dual codes chains with given dual distance, new binary self — orthogonal codes of dual
distance three, four, five and six are constructed. Based on these results, for each satisfying , S — chains with pa—
rameters and are constructed. According to Steane$ construction, many very good quantum codes of distance five
and six are constructed by the obtained S — chains, some of these quantum codes are new and some of these quan—
tum codes have improved parameters than previously known codes.

Key words : self — orthogonal codes ;S — chains; quantum error — correcting codes



