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BOOLEAN MATRICES: A NOTE ON A PAPER BY D. OLEJAR

PAVEL TOMASTA, Bratislava

A stimulation to this note was given by a paper of D. Olejar [4] concern-
ing the number of ones in almost all boolean matrices. More accurately the
content of that paper is a proof of the following assertion:

For almost every boolean matrix Ay of order N the inequality

IN?/2 — t(Ay)] < n(N)N  holds,
where n(N) — 0, 7°(N) = o(N) and #(Ay) is the number of ones in Ay
2
Since the number of boolean matrices with exactly i ones is equal to I:I ) and

the number of all boolean matrices is equal to 2\, the above problem reposes
on finding the value of A for which

y <1\:'>/2N3 -0, if N> oo.
i>A

Thus, it suffices to know the behaviour of a binomial distribution in the tails.
But at present this is already a notoriously known area of combinatorics having
a long history. Since 1952, when H. Chernoff [1] proved his inequality

n\ ,; ._;
> ( ,.)p'q" < exp[(n — k)log(ng/n — k) + klog (np/k)], (1
i>k

where k >pnandp+q=1,

this inequality has been frequently used. For example J. W. Moon, see the
well-known monography [2] by Erdés and Spencer or its Russian transla-
tion [3], sets p=q = 1/2, k = n/2 + A in (1) to show

y <"‘) < 2"exp[—2A%n], | )

i>n/2+4+2

given 0 < A < n/2.
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Set n = N? and 4 = o(N)N in (2), where o(N) - .

Immediately we obtain even a strengthening of the theorem of D. Olejar
[4], namely:

Theorem. For almost every boolean matrix Ay of order N the inequality

IN?/2 — t(A\)] < @(N)N  holds,

where w(N) — oo is an arbitrary slowly inereasing function and #(Ay) is the
number of ones in Ay.

Remark. Analogously one can apply the above inequalities (1) and (2) to the
results of D. Olejar in [5] which are concerned with almost all boolean ma-
trices, for example to Theorem 2.1. in [5] and others.
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SUHRN
BOOLEOVSKE MATICE: POZNAMKA K PRACI D. OLEJARA

Pavel Tomasta, Bratislava

Praca obsahuje kratky dokaz istej teorémy D. Olejara tykajucej sa skoro vSetkych booleovskych
matic ziskany ako priamy dosledok vseobecne znameho vysledku z kombinatoriky.
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PE3IOME
BYJIEBCKUE MATPULIbI: 3AMEYAHUE K PABOTE /1. OJIEMAPA
Masen Tomacra, BpaTtucaasa

PaboTa conepXHuT KOPOTKOE 10Ka3aTeNbCTBO 0HOM Teopembl 1. Oneiiapa, kacatolueiics nouTy
Bcex GyneBCKHX MATpPHIL, NPHOGPETEH KaK NPSMOE CJIEACTBHE OGLIEU3BECTHOrO KOMOHHATOPHYEC-
KOro pe3yjbTara.
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