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Commentationes Mathematicae Universitatis Carolinae
7,4 (1966)

ON CERTAIN THECREMS OF BERRY AND A LIMIT THEOREM CF FELLER
(Preliminary comunicationx))
Cyril LENART, Ko#ice

The purpose of this paper is to improve the state-
ments of certain theorems due to A.C. Berry in (1) (our
theorems 1,2,3) and of a 1imit thoerem due to W. Feller
in [2] (our theorem 4), in accordance with the results of
V.M. Zolotarev (4] .

Let F(x), F, (x),...;F (x) be the distribution func-
tions of mutually independent random variables
(1) ) S PRI T

F(x) the distribution function of the sum

X =§1X‘°
2

and 4 x 8
é(x)-rzi;;/a;e Tdt, xe(-c0,00) .

Let a, (& =1,2,...,m), &#>0 be real numbers and
Let

= F(x) - d(X5%)] X € (~00,00) .
M=aupl (==, ’

For a given real number 3 > 0  we define the fol-
lowing quantities ’ ‘

% =2 PlXy-apl> &L}
x) The complete text will be published in the Matematioko-
fyzikélny Zasopis .
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Theorem 1 For a given 2& > 0, letd;<2¢,4=0,1,2.

=sS.S

Then M < 4,64% 2
Suppose that for M = 1, 2,..., m  the mean va-
lues E (X,) = o, and the dispersions 6, = E(X, - o )

of the random variables (1) are finite. Moreover, let
o

x = 2 x, and 6=V§ 62 .

\M MqulF(x) Q(i‘—-——)l, X € (-00,00) .

We define the quantities (for a given real number
% >0)

0, = 5_ PL Xy~ | > 02 0}
-RU
%, % +‘£ )(x-ab),)é@(x)
-na’ -
”, = 61; f ’)(x-'%)zds.,CX)

‘Theorem 2 For a given 2¢ > 0 , let se?oe, < 2¢,
x0e,690,, %, ¢ %> .Then M < 3,188 o¢

Theorem_3 For a given 2¢ > 0 , let e, < 2¢,,
% 9, &€ %€, . For random variables X, (& =1,2 .., m) 1let
o a= E(I Xy~ I*) 6 L < 00 for some 4% > 2 (not ne-
cessarily integral). Then M < 3,188 (Ex )’én » where
€ - 1‘&%1 o, 4

Theorem 4 Suppose that X,, X,,..-» X, are mutual-
ly independent random variables, which satisfy the follo-
wing conditions: For de = 4, 2,...,m , 1) E(X )= 0
2) E(XgY=60 & L < o 3D IX l<a0
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where A > 0, a"-.,‘"q 6: . Suppose further that

1
0<9LX<TZ—-

For x € (-00,00) let 2 %z
Fz)= P(Z X, < z)and @(z):Vé,r:/;e“ dy. -
Then we have 12 4 2
1 -F(xeg)= €2~ G- p(x)+01e 2 F >

where

@ 18l< %464 B Q00=F g,x
mh\‘qus T A, lasic g @22y, w=23,0.
Furthermore, for every 0< 1 <j&mn,

) . $2_ )2
18%0x) - QP01 < 1,256 F——F—
shere Q‘u)(x) = @(x) and 6"”’; 62 fa o= m.
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