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Introduction. Let E;,...,E,, denote n arbitrary events. Let
Do viviqr-vj, Where 0 < ¢ < j < mand (», ---, »;) is a combination of the
integers (1, - - - , n), denote the probability of the non-occurrence of E,, , -- - , E,,
and the occurrence of £,,,, ---, E,;. Let py,...,; denote the probability of
the occurrence of E,, , - .., E,, and no others among the n events. Let S; =
Zp,,...,; where the summation extends to all combinations of j of the n integers
1,.--.,n). Let pm(v1, -+, m), £ m S k S n), denote the probability of
the occurrence of at least m events among the k events E,, , --- , E,, .

By theset (1, .-+, 26, -+, %) — (1, - -+, ) (Where b < a) we mean the
set (Xp41, -+, Zs). And by a (:)-ck)mbination out of (z1, .., 2;) we mean
a combination of b integers out of the a integers (z;, -« , Z4).

We often use summation signs with their meaning understood, thus for a fixed
k, 1 £ k £ n, the summations in Zp,,...,, or Zpa(vn, ---, ), extend to all

the (Z)-combinations out of (1, ..., n).

The following conventions concerning the binomial coefficients are made:

(g)=1, (g)=o if  a<b orif b<O.

It is a fundamental theorem in the theory of probability that, if E,, --., B,
are incompatible (or “mutually exclusive’’), then ’

pl, e, ) =p14+ o0 4+ po.
When the events are arbitrary, we have Boole’s inequality

pl(ly"')n) §p1+ e +Pn.

Gumbel' has generalized this inequality to the following:

pi(l, e m) < 200, o)
’ , < o ’
k—1
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