
An Ulamian Potpourri

AN I
first met Stan Ulam during the war, when I was at Los Alamos as a GI, working

in Hans Bethe’s Theoretical Division. Our friendship was social rather than

ULAMIAN
professional, for at that time I had little to contribute. I returned to Los Alamos in

1950 and was immediately caught up in the weapons program, spending much of

POTPOURRI my time in the East helping to run problems on computers in Washington, Philadelphia,

and Aberdeen. What time remained was spent in Santa Monica consulting with the

by Paul R. Stein
Rand Corporation-and courting my future wife, Fortunately, in 1953 I managed to

get married, and that, of course, settled me down. The next six years witnessed my

gradual conversion, under Stan’s tutelage, from physicist to mathematician.

Our collaboration started in a low key. At first it was limited to discussions—rather

one-sided, as I recall. I listened as Stan aired his prejudices concerning mathematical

biology as it then was (circa 1955): “It is all foolishness, don’t you think’?” I was in

no position to counter these remarks, and soon he had me more or less believing them.

One argument he advanced more than once (and which I no longer believe) was about

the human eye. Stan could not imagine that something so complex could have evolved

by random processes in the time available, even granting the effect of natural selection.

Neither of us, however, could think of a practicable calculation to settle the question,

so we turned to simpler matters.

The first mathematical problem we undertook together, with the aid of an IBM 704

computer, concerned the evolution of large populations under the assumption of random
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and

Finally, we normalized the initial population fractions

N
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DOMAIN OF TWO-DIMENSIONAL
MAPS

(a)

(b)

of them good; it was the collaborator’s job to fill in the details. Stan was often of
great help here with suggestions on how to evade difficulties, but he himself would
not work out anything that required more than a few lines of calculation. In the late
1940s C. J. Everett and Stan wrote three brilliant papers on branching processes in n
dimensions—a technical tour de force. I recently asked Everett how he and Stan had
worked together on those papers. Everett’s reply was succinct: “Ulam told me what to
do, and I did it.” In my case collaboration with Stan usually involved a third person.
I had given up programming after having had my fill of it during the first three years
at Los Alamos. (In the last four years I have had to take it up again.) Among those
who did my coding from time to time were Bob Bivins, Cerda Evans, Verna Gardiner,
Mary Menzel, Dorothy Williamson, and in particular Myron Stein, who collaborated
with me for many years until the pressure of his own work made it impossible.

The study Stan and I made of quadratic transformations used the programming
skills of Mary Menzel; the results appeared in 1959 as “Quadratic Transformations,
Part I-there never was a Part II—under all three names. The computations were
done on the Laboratory’s own computer, MANIAC H (now defunct). In the following
section I will describe that study in some detail; it will then be unnecessary to say
much about the mechanical aspects of our later (and more exciting) generalization to
cubic maps, since the underlying assumptions were the same.

(9)
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mating between types 1 and 1, 1 and 2, and 2 and 3 produces type 1;
mating between types 2 and 2 and 3 and 3 produces type 2;
and mating between types 1 and 3 produces type 3.

(10)

DEPENDENCE OF LIMIT SET ON

INITIAL POINT OF ITERATION
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TWO AMUSING INFINITE LIMIT SETS

Fig. 6. Examples of two-dimensional cubic

maps with infinite limit sets constituting (a)

a more irregular closed curve than that illus-

trated in Fig. 5 and (b) three separate closed

curves.
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THE INFINITE LIMIT SET OF
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One-Dimensional Maps and Universality
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(b)

EFFECT OF COEFFICIENTS ON THE
LIMIT SET OF TA
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THE “INDENTED TRAPEZOID” MAP
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Number Theory

104



An Ulamian Potpourri

Los Alamos Science Special Issue 1987 105



An Ulamian Potpourri

Paul R. Stein has been a staff member at the Laboratory since 1950, working on problems that range from
mathematical biology to nonlinear transformations and experimental number theory.
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