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Abstract. We derive new quadratic summations and transformations for basic hy-
pergeometric series. These are applied to prove several biparametric q-congruences
for truncated basic hypergeometric series modulo the square of a cyclotomic polyno-
mial. We also prove a couple of q-congruences of a different type for truncated sums
involving q-binomial coefficients.

1. Introduction

2. New congruences modulo the square of a cyclotomic polynomial

Theorem 1. Let d > 2 be an integer, r an arbitrary integer coprime to d, and s and n
positive integers satisfying n > r + d and n ≡ r + d (mod 2d). Then
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q3dk ≡ 0 (mod Φn(q)2), (2.1)

where (s− 1)n + (n− r)/d 6 M 6 sn− 1.

3. New basic hypergeometric identities

4. Proofs of the new q-congruences

5. Conclusion

Conjecture 1. Let n be a positive integer and r an arbitrary integer. Then
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[n]3 (mod[n]Φn(q)3). (5.1)
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