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g-Notation. For k integer, [a]y, := (1—¢%)(1—¢®*!)--- (1—¢2T*~1), if k > 0 and [a]; := 1/[a+k]_s
if £ < 0. In order to avoid too many subscripts, we will denote [a]x by ¢RF(a, k).

A Multi-Variate q-Zeilberger Algorithm
q-Theorem. Let
F(n;kq,...,k.) = POL(n;ky,... k) - H(n; k1,..., k) ,  (gMultiProper Hypergeometric)

where POL(n;k1,...,k,) is a Laurent polynomial in (¢", ¢**,...,¢""), and

Hinsky,. . k) = H;Z:l gRF(d}, ain + Z:{:l ajiki) @ik k) ﬁZf ,
[I;=1 aRF(c], chim+ 37, cjiki) i=1
(gMulti PureHypergeometric)
where the a}, ¢} are non-negative integers and the aj;,c;; are integers, while a7, c} and 21,..., 2,
are commuting indeterminates, and Q(n;k1,...,k.) is a quadratic form in (n,kq,...,k;). Then

there exists an integer L, to be ezplicitly constructed in the course of the proof, polynomials in g™,
eo(q™),e1(q™),--.,er(q"), not all zero, and r rational functions of (¢”,q¢**,...,¢*"), Rr(n;k1,..., k)
(I =1,...,r) such that

Gr(nyki,... k) == Rr(n; k1, ..., k. )F(n; k1, .., ky)

satisfy
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ei(q")F(n+i,k) = [Gr(nsky,..., ki—1,kr + L kg, ..o k) — Gr(nsky, ... k)]
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