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Departamento de Matemática
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Abstract: This research focuses on developing a complete disaggregation of squa-

res sums for treatments in experimental designs through the use of multialphabetic

hypercubes constructed on vector spaces of Galois Fields, [1]. Multialphabetic

hypercubes also known as Vigenère squares, are a type of cryptogram based on

polyalphabetic letter substitution. They were invented by the French cryptographer

Blaise de Vigenère in the 16th century, [2]. These hypercubes are an extension of

Greco-Latin squares to higher dimensions and are used for randomized systematic

sampling on continuous media. The dimension of a hypercube is determined by the

number of factors considered to have prime levels. Algorithms were also developed

to decompose the sum of squares for treatments into the effects and interactions

of the factors. By using hypercubes, structured series of designs are obtained th-

rough nesting, with treatments defined by the crossing of v factors with p prime

levels and u external factors with p levels. This approach allows for the study of

the effects and interactions of both internal and external factors, unlike traditional

designs that only consider internal factors. The use of factors with prime levels

enables multilevel nesting, which can facilitate the implementation of designs in

the network.
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