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The determinant evaluations:

Theorem 10 [K]:

(1) det

�
(x + y + i+ j � 1)!

(x+ 2i� j)!(y + 2j � i)!

�0;n�1
i;j

=

n�1Y
i=0

i!(x+ y + i � 1)!(2x+ y + 2i)i(x+ 2y + 2i)i

(x+ 2i)!(y + 2i)!

and
Theorem 8 [K]:

(2) det

�
(x+ y + i+ j � 1)!(y � x+ 3j � 3i)

(x+ 2i � j + 1)!(y + 2j � i + 1)!

�0;n�1
i;j

=

n�1Y
i=0

i!(x+ y + i � 1)!(2x+ y + 2i+ 1)i(x + 2y + 2i + 1)i

(x+ 2i+ 1)!(y + 2i+ 1)!
�

�
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k=0

(�1)k
�
n

k

�
(x)k(y)n�k

can be rewritten respectively as:
Theorem 10':

(1') det

�
(a+ b+ i + j � 1)!

(2a� b+ 2i� j)!(2b� a+ 2j � i)!

�0;m
i;j

=

mY
i=0

i!(a+ b+ i� 1)!(3a+ 3i� 1)!(3b+ 3i � 1)!

(2a� b+ 2i)!(2b� a + 2i)!(3a+ 2i � 1)!(3b+ 2i� 1)!

and
Theorem 8':

(2')

det

�
(a+ b + i + j � 1)!(3b� 3a+ 3j � 3i)

(2a� b+ 2i � j + 1)!(2b� a+ 2j � i+ 1)!

�0;m
i;j

=

mY
i=0

i!(a+ b+ i � 1)!(3a+ 3i)!(3b+ 3i)!

(2a� b+ 2i + 1)!(2b� a+ 2i+ 1)!(3a+ 2i)!(3b+ 2i)!
�

�

m+1X
k=0

(�1)k
�
m + 1

k

�
(2a� b+ k � 1)!(2b� a +m � k)!

(2a� b� 1)!(2b� a� 1)!

using the transformations: x = 2a� b; y = 2b� a and m = n� 1.

Now both (1') and (2') can be proved via Lewis [AE], [Z] :

Xm(a; b) =
Xm�1(a; b)Xm�1(a + 1; b+ 1)�Xm�1(a+ 1; b)Xm�1(a; b+ 1)

Xm�2(a+ 1; b+ 1)
:
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