














250 R. ARTHUR KNOEBEL [April

Chaundy, T. [35]. The Differential Calculus. Oxford, 1935, pp. 408—409.

Churchill, Ruel V.; Brown, James W.; Verhey, Roger F. [74]. Complex Variables and Applications. McGraw-Hill,
3rd ed., 1974. Chapters 6 and 12.

Collins, Eduard [38). Nouvelles recherches sur la théorie des puissances fonctionnelles. Mémoires de I’Académie
des Sciences de St. Petersbourg. 3 (1838), pp. 313-331. Usually listed now under Akademiia Nauk SSSR,
Leningrad.

Condorcet, M.J.A.N.C. Marquis de [78]. Sur quelques séries infinies dont la somme peut étre exprimée par des
fonctions analytiques d’une forme particuliere. Acta Academiae Scientiarum Petropolitanae 1 (1778), pp. 34-37.

Creutz, Michael; Sternheimer, R. M. [?]. On the convergence of iterated exponentiation. Fibonacci Quarterly (to
appear).

Cunningham, Allan [16]. Factorisation of N = (x” ¥ y*). Messenger of Mathematics 45 (1916), pp. 185-192.

Dainelli, Ugo [89]. Sull’equazione x” = y* con x ed y interi e positivi. Periodico di Matematica 4 (1889). pp.
115-117.

Dickson, Leonard E. [19]. A History of the Theory of Numbers. Carnegie Institution of Washington, 1919, vol. 2,
p. 687.

Ditor, Seymour Z. [78]. Some binary representations of real numbers and odd solutions of the functional equation
¢ of = g o ¢. Aequationes Math. 18 (1978), pp. 265-266.

Eisenstein, G. [44]. Entwicklung von a®” . Crelle’s Journal fir die reine und Angewandte Mathematik 28 (1844),
pp. 49-52.

Etherington, I. M. H. [38]. Mathematical Note 1323. 2 = 4: a new proof. Math Gazette 22 (1938), p. 403.

Euler, Leonhard [48]. Introductio in analysin infinitorum. 1748, reprinted by Culture et Civilization, Brussels, 1967,
vol. 2, pp. 293-295.

Euler, Leonhard [78]. De formulis exponentialibus replicatis. Acta Academiae Scientiarum Petropolitanae 1 (1778),
pp. 38-60. Also in Opera Omnia, Series Prima, vol. 15. pp. 268—297.

Flechsenhaar, A. [11]. Ueber die Gleichung x” = y*. Unterrichtsblatter fur Math. 17 (1911), pp. 70-73.

Francis, E. C.; Littlewood, J. E. [28]. Examples in Infinite Series with Solutions. Deighton Bell, Cambridge, 1928,
pp- 10, 38-39.

Franklin, Philip [17]. Relating to the real locus defined by the equation x” = y*. This MONTHLY 24 (1917), p. 137.

Gardner, Martin [73]. Mathematical games. Scientific American 228 (May 1973), p. 105, and (June 1973), p. 110.

Gardner, Martin [77). Mathematical games—in which joining sets of points of lines leads into diverse (and
diverting) paths. Scientific American 237 (1977), pp. 18ff, especially p. 28. The author explains Knuth’s notation
for the Ackermann function and its role in describing an extraordinarily large bound on a Ramsey number in
graph theory.

Gobel, F.; Nederpelt, R. P. [71]. The number of numerical outcomes of iterated powers. This MONTHLY 78 (1971),
pp. 1097-1103. MR 45, #6643.

Goldbach, Christian [29]. Reply to Daniel Bernoulli. Correspondance Mathématique et Physique de quelques
celebres géometres du xvin siecle (Paul Heinrich von Fuss, editor) vol. 2, (1843), pp. 280-281. Cited in
Archibald [21].

Goodstein, Peter [57]. The iterated exponential of x. Math. Gazette 41 (1957), p. 219.

Goodstein, Peter [58]. Limits of iterated logarithmic functions. Math. Gazette 42 (1958), pp. 295-296.

Goodstein, R. L. [58]. The system of equations b* = x,b*! = x,,...,b* = x. Math. Gazette 42 (1958), pp.
296-299. .

Gottlieb, Allan J. [73]. Given that x** = 2, find x. Technology Review, May 1973, Problem MAY2 p. 58. Solution
by R. Robinson Rowe, ibid., Oct./Nov. 1973, pp. 71-72.

Grave, D. A. [98]. Sur les expressions dites surpuissances. Nouvelles Annales de Mathématiques (3) 17 (1898), pp.
80-91. JFM 29, p. 343.

Hadamard, J. [44]. Two works on iteration and related questions. Bulletin of the American Math. Society 50
(1944), pp. 67-75.

Haldane, J. B. S. [30]. Enzymes. 1930. Reprinted by M.L.T. Press, Cambridge, Mass., 1965, pp. 85-88.

Hausner, Alvin [61]. Algebraic number fields and the Diophantine equation m” = n™. This MONTHLY 68 (1961),
pp. 856-861. MR 24, # A1879.

Heis, Eduard [88]. Sammlung von Beispielen und Aufgaben aus der allgemeinen Arithmetik und Algebra. Verlag
der M. DuMont-Schauberg’schen Buchhandlung, Cologne, 1888, pp. 371-372. Here is an assortment of
numerical problems with exponentials.

Hengel, J. van [88]. Beweis des Satzes, das unter allen reellen positiven ganzen Zahlen nur das Zahlenpaar 4 und 2
fur a und b der Gleichung a® = b genugt. Progr. Emmerich, 1888. Cited in Dickson [19].

Hennie, Fred [77]. Introduction to Computability. Addison-Wesley, 1977. Chapter 5.

Hessel [S0a]. Ueber die Bedingung, unter welcher a* > x ist. Archiv der Mathematik und Physik 14 (1850), pp.
93-96.



1981] EXPONENTIALS REITERATED 251

Hessel [SO0b]. Ueber das merkwurdige Beispiel einer zum Theil punctirt gebildeten Curve, das der Gleichung
entspricht: y = Vx. Archiv der Mathematik und Physik 14 (1850) pp. 169-187.

Herbst, C. [09]. Bestimmung der ganzen Zahlen, fur welche die Beziehung gilt: x” = y*. Unterrichtsblatter fur
Mathematik und Naturawissenschaften 15 (1909), pp. 62-63.

Hickman, J. L. [76]. Analysis of an exponential equation with ordinal variables. Proceedings of the American
Math. Society 61 (1976), pp. 105-111.

Hurwitz, Solomon [67]. On the rational solutions of m” = n™ with m 5= n. This MONTHLY 74 (1967), pp. 298-300.
MR35, #127.

Isaacson, F. de st. Q. [S2]. A note on multiple exponentials. Math. Gazette 36 (1952), pp. 127-128.

Klambauer, G. [79]. Problems and Propositions in Analysis. Dekker, 1979, pp. 186~193, 450—453.

Knopp, K. [51]. Theory and Application of Infinite Series. Blackie and Son, London, 1951. Exercise 23, p. 108.

Koenigs, G. [84]. Recherches sur les integrales de certaines equations fonctionnelles. Annales Scientifiques de
’Ecole Normale Superieure (3) 1 (1884), pp. 3-41.

Krishnasastry, M. S. R.; Perisastri, M. [65]. On some diophantine equations. Math. Student 33 (1965), pp. 73-76.
MR33, #4006.

Laidler, P.; Landau, B. V. [77]. A power sequence exercise for a pocket calculator. Math Gazette 61 (1977), pp.
191-194.

Kazowski, T. [12]. On the convergence of certain numerical sequences. (Polish) Wektor 1 (1912), pp. 277-292. JFM
44, pp. 126-127.

Lecointe [52]. Solution de la question 235: Résoudre en nombres rationnels ’équation x” = y*. Nouvelles Annales
de Mathématiques 11 (1852), pp. 187-189.

Lemeray, E. M. [95]. Sur les fonctions itératives et sur une nouvelle fonction. Association Frangaise pour
I’Avancement des Sciences, Congres Bordeaux 2 (1895), pp. 149-165.

Lemeray, E. M. [96]. Sur les racines de I’équation x = a*. Nouvelles Annales de Mathématiques (3) 15 (1896), pp.
548-556 and 16 (1897), pp. 54-61.

Lémeray, E. M. [98]. Sur un mémoire d’Euler—Correspondance. Nouvelles Annales de Mathématiques (3) 17
(1898), p. 139. JFM 29, p. 343.

Lemeray, E. M. [98]. Le quatrieme algorithme naturel. Proceedings of the Edinburgh Math. Society 16 (1898), pp.
13-35 + 8 figures. JFM 29, p. 343.

Lense, J. [24]. Problem 3053. This MONTHLY 31 (1924) pp. 500-501.

Levy, Paul [27]. Sur Pitération de la fonction exponentielle. Acad. Sci. Paris. Comptes Rendus Heb. Seances.
Academie de Sciences 184 (1927), pp. 500-502.

Littlewood, J. E. [48]. Large numbers. Math. Gazette 32 (1948), pp. 163-171.

Lowerre, George F. [79]. A logarithm problem and how it grew. The Math. Teacher 72 (1979), pp. 227-229. This is
about z* = x.

Luxenberg, M. [81]. Ueber die gleichung x” = y*. Archiv der Mathematik und Physik 66 (1881), pp. 332-334.

Macintyre, A. J. [66]. Convergence of i Proc. Amer. Math. Soc. 17 (1966), p. 67. MR32, #5855.

Mabhler, K.; Breusch, Robert; et al [63]. Problem 5101: Solutions of an old equation. This MONTHLY 70 (1963), p
571, statement of problem. Ibid. 71 (1964), p. 564, solution.

Marsden, Jerrold E. [78]. Qualitative methods in bifurcation theory. Bulletin of the American Math. Society 84
(1978), pp. 1125-1148.

Maurer, Hans [01]. Uber die Funktion y = x{*** " fiir ganzzahliges Argument (Abundanzen). Mittheilungen
der Mathematische Gesellschaft in Hamburg 4 (1901), pp. 33—50. Although modular arithmetic does not work
for exponents, here are some striking congruences for hyperpowers.

Meyl [76]. Solution de la question 1196: Résoudre en nombres entiers positifs I’équation (x + 1)” = x?**1+ 1.
Nouvelles Annales de Mathematiques (2) 15 (1876), pp. 545-547.

Mitchelmore, M. C. [74]. A matter of definition. This MONTHLY 81 (1974), pp. 643—647. This is about the iterated
exponential.

Moret-Blanc [76]. Solution de la question 1175: Résoudre en nombres entiers et positifs 'équation x” = y* + 1.
Nouvelles Annales de Mathematiques (2) 15 (1876), pp. 44-46.

Moulton, E. J. [16]. The real function defined by x” = y*. This MoNTHLY 23 (1916), pp. 233-237.

Muleskov, A. S. [72]. Endless exponents. (Bulgarian) Godisnik Viss. Tehn. Ucebn. Zaved. Mat. 6 (1970), pp. 77-91
(1972). MR48, #2615.

Nederpelt, R. P. [72]. Nesting habits of the laddered parenthesis. This MONTHLY 79 (1972), pp. 395-396.

Nesbitt, A. M. [13]. Discuss the curves (1) y* = x”, (2) y = x*”. Mathematical Questions and Solutions in The
Educational Times (2) 23 (1913), pp. 77-79.

Niven, Ivan [72]. Which is larger, e” or #¢? Two-Year College Math. J. 3 (1972), pp. 13-15.

Oettinger, L. [64]. Ueber den grossten Werth von Vx und einige damit zusammenhangende Satze. Archiv der
Mathematik und Physik 42 (1864), pp. 106—114.



252 R. ARTHUR KNOEBEL

Ogilvy, C. S. [49]. Convergence of an infinite involution. Problem E853. This MONTHLY 56 (1949), pp. 555-556.

Pincherle, Salvatore [06]. Funktionaloperationen und Gleichungen. Encyklopadie der mathematischen Wissen-
schaften mit Einschluss ihrer Anwendungen, vol. 2, lst part, 2nd half (1906), pp. 761-817, especially pp.
790-797. ’

Pisanelli, Domingos [52]. Study of a sequence of powers. (Portuguese) Bol. Soc. Mat. Sao Paulo 6 (1951), pp.
61-68 (1952). MR15, p. 950.

Riordan, John [73]. A note on Catalan parentheses. This MONTHLY 80 (1973), pp. 904-906. MR49, #73.

Rotando, Louis; Plummer, Robert [77]. Can a number be equal to its logarithm? Two-Year College Math. J. 8
(1977, p. 97.

Samelson, Hans [78). Query # 142. Notices of the American Math. Society 25 (1978), pp. 197, 253, 335.

Sato, Daihachiro [72]. Algebraic solution of x” = y* (0 < x < y). Proceedings American Math. Society 31 (1972),
p. 316. MR44, #5272, .

Scheffler, H. [51]. Ueber die durch die Gleichung y = Vx dargestellten Kurven. Archiv der Mathematik und
Physik 16 (1851), pp. 133-137.

Schimmack, R. [12]. Zur Gleichung x” = y*. Unterrichtsblatter fur Mathematik und Naturwissenschaften 18
(1912), pp. 34-35.

Schinzel, A. [67]. On two theorems of Gelfond and some of their applications. Acta Arith. 13 (1967/68), pp.
177-236. MR36, # 5086.

Schlegel, Victor [78]. Lehrbuch der elementaren Mathematik. Wolfenbuttel (Zwissler Verlag) 1878-80. Part
1— Arithmetik und Combinatorik. p. 26. This is about x” = y*.

Schroder, Ernst [71]. Uber iterirte Functionen. Math. Annalen 3 (1871), pp. 296-322.

Schubert, H. [98]. Grundlagen der Arithmetik. Encyklopadie der Mathematischen Wissenschaften mit Einschluss
ihrer Anwendungen. Teubner, 1898, pp. 26—27. In this are some more references to finite hyperpowers.

Schulze, Emil [77]. Die vierte Rechenstufe. Archiv der Mathematik und Physik 3 (1886), pp. 302-314. The title is
another name for hyperpowers.

Schwering, K. [78]. Ueber die Wurzeln der Gleichung y* = x”. Zeitschrift fur Mathematik und Physik 23 (1878),
pp. 339-343.

Segal, Irwin H. [75]. Enzyme Kinetics. Wiley-Interscience, 1975. pp. 113-117.

Seidel, Ludwig [73). Ueber die Grenzwerthe eines unendlichen Potenzausdruckes der Form x*" . Abhandlungen
der mathematischphysikalischen Classe der Konigl. Bayerischen Akademie der Wissenchaften. 11 (1873), pp.
1-10.

Shell, Donald L. [59]. Convergence of Infinite Exponentials. Ph.D. dissertation, University of Cincinnati, 1959.

Shell, Donald L. [62]. On the convergence of infinte exponentials. Proceedings of the American Math. Society 13
(1962), pp. 678-681.

Shilgalis, Thomas W. [73]. Graphical solution of the equation a® = b°. The Math. Teacher 66 (1973), p. 235.

Sierpinski, W. [58]. Cardinal and Ordinal Numbers, Monografie Matematyczne, vol. 34, Warsaw, 1958. pp. 151,
359-362.

Slobin, H. L. [31]. The solutions of x”=y*, x >0, y >0, x =y, and their graphical representation. This
MoNTHLY 38 (1931), pp. 444-447.

Straffin, Philip D., Jr. [78]. Periodic points of continuous functions. Math. Magazine 51 (1978), pp. 99-105.

Tanturri, A. [15]. Sull'uguaglianza a® = b® con a e b interi e positivi. Periodico di Matematica 30 (1915), pp.
186-187.

Thijsen, W. P. [50]. On iterated exponentiation. (Dutch) Simon Stevin 27 (1950), pp. 177-192. MR12, p. 396.

Thron W. J. [57]. Convergence of infinite exponentials with complex elements. Proceedings of the American Math.
Society 8 (1957), pp. 1040—1043.

Tijdeman, R. [76]. On the equation of Catalan. Acta Arithmetica 29 (1976), pp. 197-209.

Varner, John T., III [76]. Comparing a® and b° using elementary calculus. The Two-Year College Math. J. 7
(1976), p. 46.

Vosper, A. G. [55]. On note 2285: multiple exponentials. Math. Gazette 39 (1955), pp. 141-143.

Wellen, Edward [78]. Bearings. The Magazine of Fantasy and Science Fiction. Feb. 1978, p. 144. The infinite
power iteration of e ~! even caught the eye of this writer of science fiction.

Wilson, Perry B. [77]. An interesting mathematical sequence and its relation to the threshold for turbulent bunch
lengthening. Stanford Linear Accelerator Center (Stanford, California), PEP-232 (Feb. 1977).

Wittstein, Th. [45]. Auflosung der Gleichung x” = y* in reellen Zahlen. Archiv der Mathematik und Physik 6
(1845), pp. 154-163. e\

Wopcke, F. [51]. Note sur 'expression (((aa) ) ) et les fonctions inverses correspondantes. Crelle’s Journal fur
die reine und Angewandte Mathematik 42 (1851), pp. 83-90.

Wright, E. M. [47]. Iteration of the exponential function. The Quarterly Journal of Mathematics, Oxford Series 18
(1947), pp. 228-235.





