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ANALYSIS OF COMBINATORIAL CODING NUMBERS OF THE
GENETIC CODE PATTERNS

The coding pattern which uses N codons to encode m objects is a vertex in N dimension space of m
elements. The combinatorial coding number of 64 codons to encode 20 amino acids and the terminate
code is very huge. The topological properties of the polynomial high dimension spaces (the m-N
spaces) were first analyzed and the characteristic triangles (Chen Weichang Triangles) of the m-N
spaces were obtained. A mathematical proof of the characteristic triangles was also given.

Obviously, the coding pattern of the genetic code is a vertex in a 64 dimension space of 21
elements. Using the combinatorial mathematical method, the following combinatorial numbers of
genetic coding patterns had been calculated: the maximum combinatorial number of genetic coding

patterns Cm(Cm=4.19><1084); the combinatorial number of genomic coding pattens CG(CG=1.13X 1080, the

combinatorial number of mitochondrial coding patterns CT(CT=1.38X1079. It is suggested that the
determination of the genetic code is an event of extremely small probability. The origin of the
genomic genetic codes might be from the symmetry breaking of the triplets pairs of the mitochondrial
codes.

R ]

ALY (Genetic code) ; Fmhgxl% (F5%) Fgmtd e (1) (Coded object (codim) and coding element
(codon)) ; HE4miS% (Combinatorial coding numbers):; % JGrmdEaS 0] (H4EMHk% 4 1E]) (Polynomial high
dimension space (hypergrid space)); ZIizUE P (Polynomial theorem); 4Pk =4 (7 X B 5+ =/)
(Chen Weichang triangle (extended Jia Xian and Pascal triangle))



