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Proposed by Roland Bacher, Institute Fourier, St. Martin d’Héres, France. Compute the determi-
nant of the n-by-n matrix whose i, j—entry is q(i_jJ2 for 0 <id,j < n.

Solution by T. Amdeberhan, DeVry Institute, North Brunswick, NJ. Define the n-by-n matrix,
Ap(a,b), whose 7, j—entry is q(i""‘_j_b)2 for 0 < 4,5 < n. The proposed determinant is the special
case ¢ = b = 0. We claim that

(1) det A, (a,b) = (_1)(3)q”(a—b)2 nl:[(q% _ l)n—k_
k=1

To prove (1) we proceed by induction on n. The case n = 1 is trivial, so assume the formula holds
for sizes less or equal to n. Then, according to Dodgson Rule for determinants,

det A, (a,b)det A, (a+ 1,0+ 1) —det A, (a+ 1,b)det A, (a,b+ 1)
det Ap_q1(a+ 1,0+ 1)

(2) det Ay 41(a,b) =

Applying the induction assumptions on the right-hand side of (2) and after simplifying the terms,
it is now a simple matter to verify that (1) holds for n + 1, too! O
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