














From correspondence of Gauss to Le Blanc (= Sophie Germain)
and Wilhelm Olbers.

This theorem is already hinted at in the Disquisitiones Arithmeticae, p. 636
or more precisely, only a special case of it, namely the one where n is a prime
number, to which the others could be reduced. What is written there between
Quaecunque igitur radix etc. and valde sunt memoribilia, is rigorously proved
there, but what follows, i.e., the determination of the sign, is exactly what has
tortured me all the time. This shortcoming spoiled everything else that I found;
and hardly a week passed during the last four years where I have not made this
or that vain attempt to untie that knot—especially vigorously during recent times.
But all this brooding and searching was in vain, sadly I had to put the pen down
again. Finally, a few days ago, it has been achieved—but not by my cumbersome
search, rather through God’s good grace, I am tempted to say. As the lightning
strikes the riddle was solved; I myself would be unable to point to a guiding thread
between what I knew before, what I had used in my last attempts, and what made
it work. Curiously enough the solution now appears to me to be easier than many
other things that have not detained me as many days as this one years, and surely
no one whom I will once explain the material will get an idea of the tight spot into
which this problem had locked me for so long. Now I cannot resist to occupy myself
with writing up and elaborating on this material. However, my astronomical work
should not be completely neglected all the same.













(C) Parity

One of the most elusive number theoretic functions, both theoreti-
cally and computationally, is �(n) the parity of the number of prime
factors of n.

�3(n) = parity of the number of prime factors p dividing n, p ⌘ 3 (4)

�1(n) = parity of the number of prime factors p dividing n, p ⌘ 1 (4)

For n odd
n 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

�3(n) 1 �1 1 �1 1 �1 1 �1 1 �1 1 �1 1 �1 1 �1 1 �1 1 �1
�1(n) 1 1 �1 1 1 1 �1 �1 �1 1 1 1 1 1 �1 1 1 �1 �1 �1
�(n) 1 �1 �1 �1 1 �1 �1 1 �1 �1 1 �1 1 �1 �1 �1 1 1 �1 1

• �
3

(n) is clearly structured.

• �
1

(n) and �(n) appear to be random.

It is expected that � has no self correlations (no patterns have been
observed), and as a consequence that � is uncorrelated or “disjoint”
from any sequence observed in a zero entropy dynamical system:
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�(n)f (n) ! 0 as N ! 1 for such f . (⇤⇤)
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