For the “Comrments” file of paper 125 of Vohuoe 3 (1), 1996,
‘Balaneed Gray Codes’, by Gineh Bhat and Carla D. Savage

In the proof of Theorem 1 of the paper, three cases were congidered,
the third of which conld eeor only if 2% = —1l{mwod =) for some
n > 1. The samthom mepected that thie case eonld mever aomir and thay
war verified by the following arpurent snpplied by Kiran 8. Kedlayva of
Pronceton University on Novernber 1.3, 19946,

Claim: If n > 1 then 2%~! i# not congment to —1{mod 7).
Proof. Assmne you have such an i, and write n — 1 = 2%, where g &
adi. For any prime p dividing n, we have 2%~ congment to —1 mod p.
Let  be the smallest integer snch that p|(29+1). Then 2 = —1{ mod 7)
inplies £/d it an odd integer. (If we had a moallest connterexcarople €,
then | — 2d] wonld also be a eonnterencample, yiekling a econtradiction. )
In partienlar, (n — 1) /d it an odd ivdeger &, so d = 3%§, wheze § = g/h.
Cu the other hand, 2449 = _1{mod p) by Fennat’s Little theo-
rexn, 80 (7 — 1+ d)/d it an odd inteper, and (p— 1) /d ix an even integer.
Since 2*|d, we have p = 1{mod 2%, However, since this holds for all
primes 7 dividing n, we conclnden = 1( mod 2%1), whereas n—1 = 2%
i not divisible by 2%, a contradiction.
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v3ilr16 — Comment by second author, Oct 22, 2005.

Frank Ruskey recently pointed out to us that an earlier construction and proof of
the existence of balanced Gray codes for all n, attributed to T. Bakos, appears in
the book Truth functions and the problem of their realization by two-terminal
graphs, by A. Adém, Akadémiai Kiadd, Budapest, 1968. This predates even the
Robinson-Cohn paper. It also contains a proof of the question resolved by
Kedlaya in the 1997 comment.
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