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1. Introduction. If for a certain generation the distribution of genotypes is
known and a certain law of heredity is assumed, the distribution of genotypes in
the next generation can be computed. Suppose there are N diﬁ'erent genotypes
in the nth generation in the proportions zi™, - -+, zy” where E z{™ =1 and

foml

denote by pix the probability that an offspring of two parents of types « and A
N
be of type 7 where E po = 1forall xkand A, and pi» = pr.. Assuming pan-

mixia, identical dxstrlbutlons z{™ for males and females, etc., we can derive
x("“) from z{™ by means of the formula

(1) (n+l) = Z p. Eu)x{n) (1: —_ 1’ 2’ ce N).

K A=l

Thus if the distribution z” is given for an initial generation we can deduce suc-
cessively the xfl), xf”, - for subsequent generations. Besides, one may wish
to express the z{™, for any n, explicitly in terms of the initial distribution z{*,
i.e. to “solve’’ the system (1). A further problem consists in determining the

limit-distribution of the genotypes lim z{® (i = 1, ---, N).

Mendel’s heredity theory is based on some ingenious assumptions which are
known as Mendel’s first and second law. They enable us to define the possible
genotypes and to establish the recurrence formula (1); they will be explained and
formulated in sections 2and 3. It is well known that in Mendel’s theory it makes
an essential difference whether one or more ‘“Mendelian characters’’ are con-
sidered. In the first case Mendel’s first law only is used; there are with respect
to this character but N = 3 different types and the recurrence formula (1) can
be derived without difficulty. As early as 1908 G. H. Hardy [5] established the
simple but most remarkable result that under random breeding a state of equilib-
ri(u)m is reached in the ﬁrst filial generation, i.e. z{” # z{¥ (in general) but z{™ =
xil (n = ’)

In the case of m 2 2 Mendelian chara,cters Mendel assumed tndependent
assortment of these cha.ra.cters (Mendel’s second law). However, within four
years after the dramatic rediscovery of Mendel’s fundamental paper [10}, observa-
tions were reported that did not show the results expected for two independent
characters. T. H. Morgan [11] and collaborators in basic contributions, con-

1 See also [12] where the stability of the particular ratio 1:2:1 is recognized.
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