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The main object of this paper is the proof, under an assumption slightly weaker than the generalized
Riemann hypothesis (GRH), of an Erdős-Kac type theorem which was formulated as a conjecture
by P. Erd̋os and C. Pomerance [Rocky Mountain J. Math.15 (1985), no. 2, 343–352;MR0823246
(87e:11112)], and which can be stated as follows. Leta > 1 be an integer, and for(n, a) = 1 let
fa(n) be the order ofa modulon. Then for anyα < β we have∣∣∣∣∣
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asx→∞, whereΦ(α, β) := (2π)−1/2
∫ β
α e−t2/2dt, and whereϕ denotes the Euler function.

The authors also derive, under the same “quasi-GRH”, an Erdős-Kac type theorem forω(fa(p))
(p prime,p ≤ x), as well as—though less precise or more complicated to state, but without the
assumption of any unproven hypothesis—Erdős-Kac type theorems forω(fa(n)) (n≤ x).

The adjective “nonabelian” of the title refers to the fact that the extensionsLq := Q(ωq, q
√

a)
intervening in the study offa(n), whereq is a prime andωq denotes a primitiveq-th root of unity,
are not abelian extensions. And, more precisely, the “quasi-GRH” assumed by the authors is the
assumption that the Dedekind zeta functionsζq(s) of Lq have no zero in a region Re(s) > θ for
someθ < 1.
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Number Fields, (ed. A. Fröhlich), Proceedings of the 1975 Durham Symposium, Academic
Press, 1975.MR0447191 (56 #5506)

10. D. H. Lehmer,Ramanujan’s functionτ(n). Duke Math. J.10(1943), 483–492.MR0008619
(5,35b)

11. D. H. Lehmer,The vanishing of Ramanujan’s functionτ(n). Duke Math. J.14(1947), 429–433.
MR0021027 (9,12b)

12. R. Murty, On Artin’s conjecture.J. Number Theory16(1983), 147–168.MR0698163
(86f:11087)

13. R. Murty, Problems in Analytic Number Theory.Springer Verlag206, New York, 2001.
MR1803093 (2001k:11002)

14. V. K. Murty and R. M. Murty,Prime divisors of Fourier coefficients of modular forms.Duke
Math. J.51(1984), 57–76.MR0744288 (85j:11050)

15. K. Murty and R. Murty,An analogue of the Erd̋os-Kac theorem for Fourier coefficients of
modular forms.Indian J. Pure Appl. Math.15(1984), 1090–1101.MR0765015 (86d:11039)

16. K. K. Norton,On the number of restricted prime factors of an integer (I).Illinois J. Math.
20(1976), 681–705.MR0419382 (54 #7403)

17. C. Pomerance,On the distribution of amicable numbers.J. Reine Angew. Math.293/294(1977),
217–222.MR0447087 (56 #5402)

18. S. Ramanujan,Highly composite numbers.Proc. London Math. Soc. (2)14(1915), 347–409,
see also Collected Works, Oxford, 1927.

19. F. Saidak,An elementary proof of a theorem of Délange.Mathematical Reports of the Royal
Society of Canada,24(2002), 144–151.MR1940553 (2003k:11149)

20. F. Saidak,Non-Abelian Generalizations of the Erdős-Kac Theorem.Ph.D. Thesis, Queen’s
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