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The objective of this paper is a new proof, under a quasi-Generalized Riemann Hypothesis (quasi-
GRH), of the prime analogue 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)]. The original conjecture was recently proved (also under a quasi-GRH) by Saidak
[“Non-abelian generalizations of the Erdős-Kac theorem”, Ph.D. thesis, Queen’s Univ., Kingston,
ON, 2001, available at www.collectionscanada.ca/obj/s4/f2/dsk3/ftp05/NQ63451.pdf], and by M.
R. Murty and Saidak [Canad. J. Math.56 (2004), no. 2, 356–372;MR2040920 (2005a:11114)],
who also established (under a quasi-GRH) its prime analogue. The result proved can be stated as
follows. Leta > 1 be an integer, and forp prime letfa(p) be the order ofa modulop. Then for
anyα < β we have∣∣∣∣{p≤ x:α≤ ω(fa(p))− log log p

(log log p)1/2 ≤ β

}∣∣∣∣∼ Φ(α, β)π(x)

asx→∞, whereΦ(α, β) := (2π)−1/2
∫ β
α e−t2/2dt.

The proof given by Murty and Saidak [op. cit.] appeals to an Erdős-Kac type theorem onω(p−
1) due to Halberstam, whereas the present proof appeals to the moments ofω(fa(p)) and to the
powerful Fŕechet-Shohat theorem [M. R. Fréchet and J. A. Shohat, Trans. Amer. Math. Soc.33
(1931), no. 2, 533–543;MR1501604; Zbl 0002.28003].
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In: Algebraic Number Fields. A. Fröhlich ed., Proceedings of the 1975 Durham Symposium,
London 1975.

26. H. W. Jr. Lenstra, On Artin’s conjecture and Euclid’s algorithm in global fields. Invent. Math.
42, 201–224 (1977).MR0480413 (58 #576)

27. S. Li, On extending Artin’s conjecture to composite moduli. Mathematika46(2), 373–390
(1999).MR1832628 (2002d:11118)

28. S. Li and C. Pomerance, On generalizing Artin’s conjecture on primitive roots to composite
moduli. J. Reine Angew. Math.556, 205–224 (2003).MR1971146 (2004c:11177)

29. G. Martin, The least prime primitive root and the shifted sieve. Acta Arith.80(3), 277–288
(1997).MR1451414 (98c:11101)

30. P. Moree, On primes in arithmetic progression having a prescribed primitive root. J. Number
Theory78(1), 85–98 (1999).MR1706921 (2001i:11118)

/mathscinet/pdf/246835.pdf?pg1=MR&amp;s1=40:104&amp;loc=fromreflist
/mathscinet/pdf/2374.pdf?pg1=MR&amp;s1=2:42c&amp;loc=fromreflist
/mathscinet/pdf/823246.pdf?pg1=MR&amp;s1=87e:11112&amp;loc=fromreflist
/mathscinet/pdf/1501604.pdf?pg1=MR&amp;s1=1501604&amp;loc=fromreflist
/mathscinet/pdf/241371.pdf?pg1=MR&amp;s1=39:2711&amp;loc=fromreflist
/mathscinet/pdf/241371.pdf?pg1=MR&amp;s1=39:2711&amp;loc=fromreflist
/mathscinet/pdf/319948.pdf?pg1=MR&amp;s1=47:8489&amp;loc=fromreflist
/mathscinet/pdf/762358.pdf?pg1=MR&amp;s1=86d:11003&amp;loc=fromreflist
/mathscinet/pdf/66406.pdf?pg1=MR&amp;s1=16:569g&amp;loc=fromreflist
/mathscinet/pdf/424730.pdf?pg1=MR&amp;s1=54:12689&amp;loc=fromreflist
/mathscinet/pdf/830627.pdf?pg1=MR&amp;s1=88a:11004&amp;loc=fromreflist
/mathscinet/pdf/104550.pdf?pg1=MR&amp;s1=21:3303&amp;loc=fromreflist
/mathscinet/pdf/207630.pdf?pg1=MR&amp;s1=34:7445&amp;loc=fromreflist
/mathscinet/pdf/207630.pdf?pg1=MR&amp;s1=34:7445&amp;loc=fromreflist
/mathscinet/pdf/160745.pdf?pg1=MR&amp;s1=28:3956&amp;loc=fromreflist
/mathscinet/pdf/480413.pdf?pg1=MR&amp;s1=58:576&amp;loc=fromreflist
/mathscinet/pdf/1832628.pdf?pg1=MR&amp;s1=2002d:11118&amp;loc=fromreflist
/mathscinet/pdf/1971146.pdf?pg1=MR&amp;s1=2004c:11177&amp;loc=fromreflist
/mathscinet/pdf/1451414.pdf?pg1=MR&amp;s1=98c:11101&amp;loc=fromreflist
/mathscinet/pdf/1706921.pdf?pg1=MR&amp;s1=2001i:11118&amp;loc=fromreflist


31. P. Moree, Uniform distribution of primes having a prescribed primitive root. Acta Arith.89(1),
9–21 (1999).MR1692211 (2000d:11121)

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

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

34. M. R. Murty and F. Saidak, Non-abelian generalizations of the Erdös-Kac theorem. Canad. J.
Math.56(2), 356–372 (2004).MR2040920 (2005a:11114)

35. F. Pappalardi, Square free values of the order function. New York J. Math.9, 331–344 (2003).
MR2028173 (2004i:11116)

36. F. Pappalardi, F. Saidak and I. Shparlinski, Squarefree values of the Carmichael function. J.
Number Theory,103(3), 122–131 (2003).MR2008070 (2004i:11115)

37. J. V. Prohorov, Convergence of random processes and limit theorems in probability theory.
Theory Prob. Appl.1, 157–214 (1956).MR0084896 (18,943b)
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