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∣∣∣∣∣

∫

|x|≤ak

f(x)dΦ(
x

σi
) −m

∣∣∣∣∣ = 0wW (7) E� ∣∣∣∣Ef(Ui)I
{
f(Ui) ≤

k

(log k)β

}
−m

∣∣∣∣ ≤
kηi

(log k)β
+ ok(1)Æ#

Eξ∗k = m

2k+1∑

i=2k+1

1

i
+ ϑk

k

(log k)β

2k+1∑

i=2k+1

ηi

i
+ ok(1), |ϑk| ≤ 1�� ∑

i≤L

1/i = logL+O(1) T ∑
ηi/i <∞ �+

∣∣∣∣
E(ξ∗1 + · · · + ξ∗N )

log 2N+1
−m

∣∣∣∣ ≪
1

N

∑

k≤N

k

(log k)β

2k+1∑

i=2k+1

ηi

i
+ oN (1)

= O((logN)−β) + oN (1) = oN (1)Æ#� (9) E�+
lim

k→∞

ξ∗1 + · · · + ξ∗Nk

log 2Nk+1
= m a.s.���
 4 ��

lim
k→∞

ξ1 + · · · + ξNk

log 2Nk+1
= m a.s. (10)-
* λ < 1 �P0 lim

k→∞
Nk+1/Nk = 1, �H� (??) ET ξk ,�y�+

lim
N→∞

ξ1 + · · · + ξN
log 2N+1

= m a.s.e (4) E81� N = 2k �Æ���$C� ξk ,�y�+ (4) E�Æ�< Q ℄ _
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Almost Sure Central Limit Theorem for the Product of Partial Sums

1Tan Zhongquan 2Peng Zuoxiang
(1Department of Mathematics, Zunyi Normal College, Zunyi 563002;

2School of Mathematics and Statistics, Southwest University, Chongqing 400715)

Abstract: Let {Xn, n ≥ 1} be a sequence of i.i.d positive random variables with E(X1) = µ >

0, V ar(X1) = σ2 and E|X1|3 < ∞, Sn =
n∑

k=1

Xk. Denote γ = σ/µ the coefficient of variation.

We give an unbounded measurable function g to satisfy the almost sure central limit theorem,

i.e.,

lim
N→∞

1

logN

N∑

n=1

1

n
g

(( n∏
k=1

Sk

n!µn

) 1
γ
√

n
)

=

∫ ∞

0

g(x)dF (x) a.s.

where F (·) is the distribution function of the random variable e
√

2ξ and ξ is a standard normal

random variable.
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