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Note

On a Conjecture of Krammer
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In a letter to David Bressoud passed on to George Andrews [1], Daan
Krammer made the following conjecture:
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where g = e’™/". Here

(f _ 1, if n=1 or 4 (mod 5)
5/ |—1, if n=2 or 3 (mod5),

| x| denotes the greatest integer function and [;], is the Gaussian
g-binomial coefficient defined by
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By convention, [;]=0if k<0 or k>n.

Krammer was led to his conjecture through manipulations of series
related to the Rogers-Ramanujan identities. These manipulations suggested
that the left-hand side of (1) should have a nice evaluation and after com-
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puting this sum for several values of n, he arrived at (1). In this note we
show that, in fact, (1) follows from the finite form of one of the Rogers-
Ramanujan identities [2, p. 50, Example 10]
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Since g" =1, we may write
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Let S be the left-hand side of (1). By (4),
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But since ¢"=1, [;],=0 unless k=0 or k=n. Setting n=>5m+r with
r=0, +1, or +2, we now proceed by cases.
If r= 22, | $(n—5k)] can never be 0 or n, so S= —1 in this case.
Ifr=1,  4(n—-5k)|=0ifk=m. If r=—1, | 5(n—5k)|=nif k= —m.
Thus, in these cases

S=—1+42(—1)2mgtm?

Since g*™?=(—1)", S=1 in these cases.
Finally, if r=0, then | 3(n—5k)]=0 if k=m and | 3(n—5k)]=n if
k= —m, so

S= _1+2(__1)mqm(n+l)/2+2(_1)—mq~m(—n+l)/2
=_1+2qm/2+2q—m/2
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T
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as desired.
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