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Combinatorial proof for a Gaussian coefficient identity

FENG Hong™ . LI
( Dept. of Appl. Math. , Dalian Univ. of Technol. , Dalian 116024, China )

Yu-shuang

Abstract: The traditional proofs for Gaussian coefficient identities are often algebraic or mimic subset
proofs. Interpreting Gaussian coefficients as the generalized binomial coefficients of the second kind with
weight W = (w w w) (w;, = ¢q) defined by Konvalina, combining dual selection, which is a
selection of k boxes with repetition from the set {1,2,**,n— k-+1}, can be uniquely associated with an n—
k selection with repetition from the set {1,2,+**,k+1}, and the results show that a selection and its dual have
the same weight to give a combinatorial proof for a Gaussian coefficient identity. The sequence representation
of a selection consisting of 0, 1, 0, 1, plays an important role in the proof. When g = 1, this Gaussian
coefficient identity changes the corresponding binomial coefficient identity. This method reveals the

combinatorial connections between the binomial coefficients and the Gaussian coefficients.

Key words: generalized binomial coefficients of the second kind; Gaussian coefficient; binomial

coefficient



