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ØÂÈÄÊIÑÒÜ ÇÁIÆÍÎÑÒI Â ÖÅÍÒÐÀËÜÍIÉ ÃÐÀÍÈ×ÍIÉ
ÒÅÎÐÅÌI ÄËß ÏÎÑËIÄÎÂÍÎÑÒÅÉ ÑÅÐIÉ ÍÅÇÀËÅÆÍÈÕ
ÂÈÏÀÄÊÎÂÈÕ ÂÅËÈ×ÈÍ

Specification is considered of one estimate of Ignat Yu. and Paditz L.

Ðîçãëÿäà¹òüñÿ óòî÷íåííÿ îäíi¹¨ îöiíêè Iãíàòà Þ. I. i Ïàäiòö Ë.

1. Ôîðìóëþâàííÿ îñíîâíîãî ðåçóëüòàòó. Ó äàíié ðîáîòi ìè ðîçãëÿäà¹ìî
óòî÷íåííÿ öåíòðàëüíî¨ òåîðåìè äëÿ ïîñëiäîâíîñòi ñåðié íåçàëåæíèõ â êîæíié
ñåði¨ âèïàäêîâèõ âåëè÷èí. À ñàìå, óòî÷íþþòüñÿ òåîðåìà 2 iç [1] i òåîðåìà 3 iç [2].
Â ðîáîòi [2] ñòàëà â òåîðåìi 3 L3 < 17, 96. Ìè ïîêàçó¹ìî, ùî ñòàëà ó òåîðåìi 2
iç [1] i òåîðåìi 3 iç [2] íå ïåðåâèùó¹ 14,678.

Íåõàé ξn1, ξn2, . . . , ξnkn � íåçàëåæíi âèïàäêîâi âåëè÷èíè ç ìàòåìàòè÷íèì ñïî-

äiâàííÿì Mξnk = 0, äèñïåðñi¹þ Dξnk = σ2
nk, 0 < σnk < ∞,

kn∑
k=1

σ2
nk = 1. Ïîçíà÷è-

ìî: Fnk(x) � ôóíêöiÿ ðîçïîäiëó, à fnk(t) � õàðàêòåðèñòè÷íà ôóíêöiÿ âèïàäêîâî¨
âåëè÷èíè ξnk, Φn(x) � ôóíêöiÿ ðîçïîäiëó ñóìè Sn = ξn1 + ξn2 + · · ·+ ξnkn , Φ(x) �
ôóíêöiÿ ðîçïîäiëó ñòàíäàðòíîãî íîðìàëüíîãî çàêîíó, φn(t) � õàðàêòåðèñòè÷íà
ôóíêöiÿ Sn, ρn = sup

x
|Φn(x)− Φ(x)|.

Äëÿ äîâiëüíîãî ε > 0 ïîçíà÷èìî

λ
(1)
nk =

∫
|x|≤ε

|x|3dFnk(x), λ
(2)
nk =

∫
|x|>ε

x2dFnk(x), λ
(1)
n =

kn∑
k=1

λ
(1)
nk , λ

(2)
n =

kn∑
k=1

λ
(2)
nk .

Òåîðåìà. Äëÿ äîâiëüíîãî ε > 0 i äëÿ âñiõ n ≥ 1 âèêîíó¹òüñÿ íåðiâíiñòü

ρn ≤ C
(
λ(1)n + λ(2)n

)
, (1)

äå ñòàëà C ≤ 14, 678.

2. Äîïîìiæíà ëåìà.

Ëåìà. Íåõàé λ
(2)
n ≤ 1

14
, |t| ≤ Tn =

(
4λ

(1)
n

)−1

. Òîäi ìà¹ ìiñöå íåðiâíiñòü∣∣∣φn(t)− e−
t2

2

∣∣∣ ≤ e−
t2

4

(
1, 102λ(1)n |t|3 + 11, 495λ(2)n t2

)
. (2)

Äîâåäåííÿ. Áóäåìî âèêîðèñòîâóâàòè íåðiâíiñòü ( [3], ñòîð. 372):∣∣∣∣eiα − 1− iα− (iα)2

2!
− · · · − (iα)m

m!

∣∣∣∣ ≤ 21−δ|α|m+δ

m!(m+ 1)δ
, (0 ≤ δ ≤ 1). (3)

Âèïàäîê 1: |t| ≤ T ′
n = min

{
a1

(
λ
(1)
n

)− 1
3
, a2

(
λ
(2)
n

)− 1
2

}
, |t| ≤ Tn, äå a1 = 1, 22,

a2=
√
0, 174, a = a21 + a22 = 1, 6624.

|fnk(t)− 1| =

∣∣∣∣∣∣
+∞∫

−∞

(eitx − 1− itx)dFnk(x)

∣∣∣∣∣∣ ≤ t2

2

+∞∫
−∞

x2dFnk(x) =
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=
t2

2

 ∫
|x|≤ε

x2dFnk(x) +

∫
|x|>ε

x2dFnk(x)

 .

Âèêîðèñòà¹ìî íåðiâíiñòü Ëÿïóíîâà

(M |ξχε|2)
1
2 ≤ (M |ξχε|3)

1
3 , äå χε =

{
1, ξ ∈ [−ε; ε],
0, ξ /∈ [−ε; ε].

Âðàõóâàâøè îñòàííþ íåðiâíiñòü i óìîâó |t| ≤ T ′
n, îäåðæó¹ìî,

|fnk(t)− 1|≤ t2

2

((
λ
(1)
nk

) 2
3
+λ

(2)
nk

)
≤ 1

2

((
a1
(
λ(1)n

)− 1
3

)2 (
λ
(1)
nk

) 2
3
+
(
a2
(
λ(2)n

)− 1
2

)2
λ
(2)
nk

)
=

=
1

2

(
a21 + a22

)
=

1

2
a < 1. (4)

Ïiäíåñåìî ïåðøó íåðiâíiñòü iç (4) äî êâàäðàòó, i âðàõó¹ìî óìîâó |t| ≤ Tn. Òîäi

|fnk(t)− 1|2 ≤ t4

4

((
λ
(1)
nk

) 4
3
+ 2

(
λ
(1)
nk

) 2
3
λ
(2)
nk +

(
λ
(2)
nk

)2)
≤

≤ |t|3

4
a1
(
λ(1)n

)− 1
3

(
λ
(1)
nk

) 4
3
+
t2

2

(
a1
(
λ(1)n

)− 1
3

)2 (
λ
(1)
nk

) 2
3
λ
(2)
nk+

t2

4

(
a2
(
λ(2)n

)− 1
2

)2 (
λ
(2)
nk

)2
=

=
|t|3

4
a1λ

(1)
nk +

t2

2
a21λ

(2)
nk +

t2

4
a22λ

(2)
nk =

|t|3

4
a1λ

(1)
nk + t2

(
a21
2

+
a22
4

)
λ
(2)
nk . (5)

Íåõàé |z| ≤ a
2
. Òîäi ln(1 + z) = z − z2

2
+ z3

3
− . . .,

| ln(1+z)−z| ≤ |z|2

2
+
|z|3

3
+
|z|4

3
+ · · · = |z|2

2
+
|z|3

3

1

1− |z|
≤ |z|2

(
1

6
+

1

3
(
1− a

2

)) .
Òîìó ïðè |z| ≤ a

2

ln(1 + z) = z +

(
1

6
+

1

3
(
1− a

2

)) θ|z|2, (6)

äå |θ| ≤ 1.
Íàäàëi áóäåìî âèêîðèñòîâóâàòè íåðiâíiñòü: |ez − 1| ≤ |z|e|z|. Òîäi iç (4) âè-

ïëèâà¹, ùî õàðàêòåðèñòè÷íó ôóíêöiþ φn(t) ìîæíà ëîãàðèôìóâàòè. Çà çãàäàíîþ
íåðiâíiñòþ ∣∣∣φn(t)− e−

t2

2

∣∣∣ = ∣∣∣elnφn(t) − e−
t2

2

∣∣∣ = e−
t2

2

∣∣∣e t2

2
+lnφn(t) − 1

∣∣∣ ≤
≤ e−

t2

2

∣∣∣∣t22 + lnφn(t)

∣∣∣∣ e∣∣∣ t22 +lnφn(t)
∣∣∣
= e−

t2

2 γne
γn , (7)

äå γn =
∣∣∣ t22 + lnφn(t)

∣∣∣.
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Îñêiëüêè

lnφn(t) =
kn∑
k=1

ln fnk(t) =
kn∑
k=1

ln (1 + (fnk(t)− 1)) ,

òî, âðàõîâóþ÷è (6), îöiíèìî γn íàñòóïíèì ÷èíîì:

γn =

∣∣∣∣∣t22 +
kn∑
k=1

(fnk(t)− 1) +
kn∑
k=1

(
1

6
+

1

3
(
1− a

2

)) θk|fnk(t)− 1|2
∣∣∣∣∣ ≤

≤

∣∣∣∣∣t22 +
kn∑
k=1

(fnk(t)− 1)

∣∣∣∣∣+
(
1

6
+

1

3
(
1− a

2

)) kn∑
k=1

|fnk(t)− 1|2. (8)

Îêðåìî îöiíèìî îáèäâà äîäàíêè ó (8). Ç íåðiâíîñòi (3) îòðèìà¹ìî:∣∣∣∣∣t22 +
kn∑
k=1

(fnk(t)− 1)

∣∣∣∣∣ =
∣∣∣∣∣∣
kn∑
k=1

+∞∫
−∞

(
eitx − 1− itx− (itx)2

2

)
dFnk(x)

∣∣∣∣∣∣ ≤

≤
kn∑
k=1

 ∫
|x|≤ε

∣∣∣∣eitx − 1− itx− (itx)2

2

∣∣∣∣ dFnk(x)

+

+
kn∑
k=1

 ∫
|x|>ε

∣∣∣∣eitx − 1− itx− (itx)2

2

∣∣∣∣ dFnk(x)

 ≤

≤
kn∑
k=1

|t|3

6

∫
|x|≤ε

|x|3dFnk(x) +
kn∑
k=1

t2
∫

|x|>ε

x2dFnk(x) =
|t|3

6
λ(1)n + t2λ(2)n . (9)

Ç íåðiâíîñòi (5) ìà¹ìî:

kn∑
k=1

∣∣∣∣fk ( t

Bn

)
− 1

∣∣∣∣2 ≤ |t|3

4
a1λ

(1)
n + t2

(
a21
2

+
a22
4

)
λ(2)n .

Iç (5), (8) i (7) îòðèìó¹ìî

γn ≤ |t|3

6
λ(1)n + t2λ(2)n +

(
1

6
+

1

3
(
1− a

2

))( |t|3

4
a1λ

(1)
n + t2

(
a21
2

+
a22
4

)
λ(2)n

)
=

= |t|3λ(1)n

(
1

6
+
a1
4

(
1

6
+

1

3
(
1− a

2

)))+ t2λ(2)n

(
1 +

2a21 + a22
4

)
. (10)

Ç óìîâ ëåìè |t| ≤ T ′
n, |t| ≤ Tn i íåðiâíîñòåé (7) i (10) ìà¹ìî∣∣∣φn(t)− e−

t2

2

∣∣∣ ≤ e−
t2

2 γne
γn ≤
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≤ e−
t2

2

(
|t|3λ(1)n

(
1

6
+
a1
4

(
1

6
+

1

3
(
1− a

2

)))+ t2λ(2)n

(
1 +

2a21 + a22
4

))
×

× exp

{
|t|3λ(1)n

(
1

6
+
a1
4

(
1

6
+

1

3
(
1− a

2

)))+ t2λ(2)n

(
1 +

2a21 + a22
4

)}
.

Âðàõóâàâøè, ùî |t| ≤ T ′
n, |t| ≤ Tn, a1 = 1, 22, a2 =

√
0, 174, a = a21 + a22 = 1, 6624,∣∣∣φn(t)− e−

t2

2

∣∣∣ ≤ e−
t2

2

(
0, 82|t|3λ(1)n + 1, 7877t2λ(2)n

)
exp

{
|t|3λ(1)n 0, 82 + t2λ(2)n 1, 7877

}
,

äå, ïðè âèêîíàííi óìîâ |t| ≤ T ′
n, |t| ≤ Tn, λ

(2)
n ≤ 1

14
,

exp
{
|t|3λ(1)n 0, 82 + t2λ(2)n 1, 7877

}
≤ exp

{
t2
(
4λ(1)n

)−1
λ(1)n 0, 82 + t2λ(2)n 1, 7877

}
≤

≤ exp

{
t24−10, 82 + 0, 35t2

1

14
1, 7877 + 0, 65

(
a2
(
λ(2)n

)− 1
2

)2
λ(2)n 1, 7877

}
≤

≤ e
t2

4 e0,65(a2)
21,7877 ≤ e

t2

4 1, 2241,

òîìó ∣∣∣φn(t)− e−
t2

2

∣∣∣ ≤ e−
t2

2

(
0, 82|t|3λ(1)n + 1, 7877t2λ(2)n

)
e

t2

4 1, 2241 ≤

≤ e−
t2

4

(
1, 01|t|3λ(1)n + 2, 19t2λ(2)n

)
. (11)

Ó âèïàäêó 1 ëåìà äîâåäåíà.

Âèïàäîê 2: |t| > T ′
n, |t| ≤ Tn.

|fnk(t)|2 =

∣∣∣∣∣∣
+∞∫

−∞

eitxdFnk(x)

∣∣∣∣∣∣
2

=

∣∣∣∣∣∣
+∞∫

−∞

cos txdFnk(x) + i

+∞∫
−∞

sin txdFnk(x)

∣∣∣∣∣∣
2

=

=

1 +

+∞∫
−∞

(cos tx− 1)dFnk(x)

2

+

 +∞∫
−∞

sin txdFnk(x)

2

=

= 1− t2σ2
nk + 2

+∞∫
−∞

(
cos tx− 1 +

(tx)2

2

)
dFnk(x)+

+

 +∞∫
−∞

(cos tx− 1)dFnk(x)

2

+

 +∞∫
−∞

sin txdFnk(x)

2

. (12)

Çàðàç îöiíèìî âñi äîäàíêè îñòàííüî¨ ðiâíîñòi. Iç (3) îòðèìà¹ìî:∣∣∣∣cosα− 1 +
α2

2

∣∣∣∣ = ∣∣∣∣Re(eiα − 1− iα− (iα)2

2!

)∣∣∣∣ ≤ ∣∣∣∣eiα − 1− iα− (iα)2

2!

∣∣∣∣ ≤ |α|3

6
,
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α2

2

∣∣∣∣ = ∣∣∣∣eiα − 1− iα− (iα)2

2!

∣∣∣∣ ≤ α2.

Iç öèõ íåðiâíîñòåé äëÿ ïåðøîãî iíòåãðàëà â (12) îäåðæó¹ìî

+∞∫
−∞

(
cos tx− 1 +

t2x2

2

)
dFnk(x) =

=

∫
|x|≤ε

(
cos tx− 1 +

t2x2

2

)
dFnk(x) +

∫
|x|>ε

(
cos tx− 1 +

t2x2

2

)
dFnk(x) ≤

≤ |t|3

6

∫
|x|≤ε

|x|3dFnk(x) + t2
∫

|x|>ε

x2dFnk(x) =
|t|3

6
λ
(1)
nk + t2λ

(2)
nk . (13)

Çíîâó, iç íåðiâíîñòi (3) îòðèìà¹ìî:

| cosα− 1| = |Re(eiα − 1− iα)| ≤ |eiα − 1− iα| ≤ α2

2
,

| cosα− 1| ≤ |eiα − 1| ≤ |α|.

Iç íàâåäåíèõ íåðiâíîñòåé âèïëèâà¹ íàñòóïíà íåðiâíiñòü | cosα− 1| ≤ |α|
3
2√
2
. Iç öèõ

íåðiâíîñòåé äëÿ äðóãîãî iíòåãðàëà (12) îäåðæó¹ìî +∞∫
−∞

(cos tx− 1)dFnk(x)

2

≤
+∞∫

−∞

(cos tx− 1)2dFnk(x) =

=

∫
|x|≤ε

(cos tx− 1)2dFnk(x) +

∫
|x|>ε

(cos tx− 1)2dFnk(x) ≤

≤ |t|3

2

∫
|x|≤ε

|x|3dFnk(x) + t2
∫

|x|>ε

x2dFnk(x) =
|t|3

2
λ
(1)
nk + t2λ

(2)
nk . (14)

Òåïåð iç íåðiâíîñòåé (3) îòðèìà¹ìî

|sinα− α| =
∣∣∣∣Im(eiα − 1− iα− (iα)2

2!

)∣∣∣∣ ≤ ∣∣∣∣eiα − 1− iα− (iα)2

2!

∣∣∣∣ ≤ |α|3

6
,

|sinα− α| =
∣∣Im(eiα − 1− iα)

∣∣ ≤ |eiα − 1− iα| ≤ α2

2
,

òîìó  +∞∫
−∞

sin txdFnk(x)

2

≤

∣∣∣∣∣∣
+∞∫

−∞

sin txdFnk(x)

∣∣∣∣∣∣ =
=

∣∣∣∣∣∣
+∞∫

−∞

(sin tx− tx)dFnk(x)

∣∣∣∣∣∣ ≤
+∞∫

−∞

| sin tx− tx|dFnk(x) ≤
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≤
∫

|x|≤ε

| sin tx− tx|dFnk(x) +

∫
|x|>ε

| sin tx− tx|dFnk(x) ≤

≤ |t|3

6

∫
|x|≤ε

|x|3dFnk(x) +
t2

2

∫
|x|>ε

x2dFnk(x) =
|t|3

6
λ
(1)
nk +

t2

2
λ
(2)
nk . (15)

Âðàõîâóþ÷è (13), (14), (15) iç (12) îäåðæèìî íàñòóïíèé ðåçóëüòàò:

|fnk(t)|2=1− t2σ2
nk + 2

(
|t|3

6
λ
(1)
nk + t2λ

(2)
nk

)
+

|t|3

2
λ
(1)
nk + t2λ

(2)
nk +

|t|3

6
λ
(1)
nk +

t2

2
λ
(2)
nk =

= 1− t2σ2
nk + |t|3λ(1)nk +

7

2
t2λ

(2)
nk ≤ exp

{
−t2σ2

nk + |t|3λ(1)nk +
7

2
t2λ

(2)
nk

}
.

Çâiäñè ìà¹ìî:

|fnk(t)| ≤ exp

{
−t

2

2
σ2
nk +

|t|3

2
λ
(1)
nk +

7

4
t2λ

(2)
nk

}
,

à

|φn(t)| ≤ exp

{
−t

2

2
+

|t|3

2
λ(1)n +

7

4
t2λ(2)n

}
. (16)

Ç óìîâ ëåìè λ(2)n ≤ 1
14
, |t| ≤ Tn =

(
4λ

(1)
n

)−1

i (16) îòðèìó¹ìî

|φn(t)| ≤ exp

{
−t

2

2
+
t2

2

(
4λ(1)n

)−1
λ(1)n +

7

4
t2

1

14

}
= e−

t2

4 .

Îòæå, ∣∣∣φn(t)− e−
t2

2

∣∣∣ ≤ 2e−
t2

4 . (17)

Îñêiëüêè ìè ðîçãëÿäà¹ìî âèïàäîê 2: |t|>T ′
n, |t|≤Tn, òî iç óìîâè |t|>T ′

n, äå

T ′
n=min

{
a1

(
λ
(1)
n

)− 1
3
, a2

(
λ
(2)
n

)− 1
2

}
, îäåðæèìî: |t|>a1

(
λ
(1)
n

)− 1
3
àáî |t|>a2

(
λ
(2)
n

)− 1
2
.

Òîìó âèêîíó¹òüñÿ ïðèíàéìíi îäíà iç íåðiâíîñòåé: a−3
1 λ

(1)
n |t|3 > 1, a−2

2 λ
(2)
n |t|2 > 1.

ßêùî âðàõó¹ìî, ùî a1 = 1, 22, a2 =
√
0, 174, òî iç (17) îäåðæèìî∣∣∣φn(t)− e−

t2

2

∣∣∣ ≤ 2e−
t2

4

(
a−3
1 λ(1)n |t|3 + a−2

2 λ(2)n |t|2
)
≤

≤ e−
t2

4

(
1, 102λ(1)n |t|3 + 11, 495λ(2)n t2

)
. (18)

Ïîðiâíþþ÷è (11) i (18), ïåðåêîíó¹ìîñü ó ñïðàâåäëèâîñòi ëåìè. Ëåìà äîâåäåíà.

3. Äîâåäåííÿ îñíîâíî¨ òåîðåìè. Ñêîðèñòà¹ìîñÿ íåðiâíiñòþ ( [4], ñòîð. 299)

sup
x

|F (x)−G(x)| ≤ 2

π

T∫
0

|f(t)− g(t)|
t

dt+
24

πT
sup
x∈R

|G′(x)|.
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Ïîêëàäåìî F (x) = Φn(x), G(x) = Φ(x), T = Tn. Îñêiëüêè G′(x) ≤ 1√
2π
, òîäi

ρn ≤ 2

π

Tn∫
0

∣∣∣φn(t)− e−
t2

2

∣∣∣ dt
t
+

24

π
√
2πTn

. (19)

Áóäåìî ââàæàòè, ùî âèêîíó¹òüñÿ óìîâà λ(2)n ≤ 1
14
, áî ó ïðîòèëåæíîìó âèïàäêó

λ
(2)
n > 1

14
, ρn ≤ 1 < 14λ

(2)
n , òåîðåìà ¹ î÷åâèäíîþ.

Iç ëåìè, íåðiâíîñòi (2), ïðè λ(2)n ≤ 1
14
i |t| ≤ Tn =

(
4λ

(1)
n

)−1

∣∣∣φn(t)− e−
t2

2

∣∣∣ ≤ e−
t2

4

(
1, 102λ(1)n |t|3 + 11, 495λ(2)n t2

)
.

Òîäi iç (19)

ρn ≤ 2

π

Tn∫
0

e−
t2

4

(
1, 102λ(1)n t2 + 11, 495λ(2)n t

)
dt+

24

π
√
2π

4λ(1)n ≤

≤ λ(1)n

2, 204

π

∞∫
0

t2e−
t2

4 dt+ λ(2)n

22, 99

π

∞∫
0

te−
t2

4 dt+
96

π
√
2π
λ(1)n .

Îñêiëüêè
∞∫
0

te−
t2

4 dt = 2,

∞∫
0

t2e−
t2

4 dt = 2
√
π,

òî

ρn ≤ λ(1)n

2, 204

π
2
√
π + λ(2)n

22, 99

π
2 +

96

π
√
2π
λ(1)n ≤ λ(1)n 14, 678 + λ(2)n 14, 636.

Òåîðåìà äîâåäåíà.

4. Íàñëiäêè. Íåõàé ξn1, ξn2, ..., ξnkn � íåçàëåæíi âèïàäêîâi âåëè÷èíè ç ìà-
òåìàòè÷íèì ñïîäiâàííÿì Mξnk = 0, äèñïåðñi¹þ Dξnk = σ2

nk, 0 < σnk < ∞,
kn∑
k=1

σ2
nk = 1 i iñíó¹ M |ξnk|r = βr

nk, 2 < r ≤ 3. Íåõàé ε = 1. Òîäi iç íåðiâíîñòi

λ(1)n + λ(2)n ≤
kn∑
k=1

βr
nk

âèïëèâà¹

Íàñëiäîê 1. Äëÿ âñiõ n ≥ 1 âèêîíó¹òüñÿ íåðiâíiñòü ρn ≤ 14, 678
kn∑
k=1

βr
nk.

Íåõàé ξ1, ξ2, ..., ξn � ïîñëiäîâíiñòü íåçàëåæíèõ âèïàäêîâèõ âåëè÷èí ç ìàòå-
ìàòè÷íèì ñïîäiâàííÿì Mξi = 0, äèñïåðñi¹þ Dξi = σ2

i , B
2
n = σ2

2 + · · · + σ2
n.

Ïîçíà÷èìî ÷åðåç Fk(x) ôóíêöiþ ðîçïîäiëó âèïàäêîâî¨ âåëè÷èíè ξk i ïîêëàäåìî
ξk
Bn

= ξnk, kn = n. Òîäi

Sn =
ξ1 + ξ2 + · · ·+ ξn

Bn

, Fnk(x) = Fk(xBn),
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λ
(1)
nk =

∫
|x|≤ε

|x|3dFk(xBn) =
1

B3
n

∫
|x|≤εBn

|x|3dFk(x),

λ
(2)
nk =

∫
|x|>ε

x2dFk(xBn) =
1

B2
n

∫
|x|>εBn

x2dFk(x).

Íåõàé ε = 1. Iç òåîðåìè îäåðæó¹ìî íàñòóïíèé

Íàñëiäîê 2. Äëÿ âñiõ n ≥ 1 âèêîíó¹òüñÿ íåðiâíiñòü

ρn ≤ 14, 678

 1

B3
n

n∑
k=1

∫
|x|≤Bn

|x|3dFk(x) +
1

B2
n

n∑
k=1

∫
|x|>Bn

x2dFk(x)

 .

Íåõàé ξ1, ξ2, ..., ξn � ïîñëiäîâíiñòü íåçàëåæíèõ âèïàäêîâèõ âåëè÷èí ç ìàòå-
ìàòè÷íèì ñïîäiâàííÿì Mξi = 0, äèñïåðñi¹þ Dξi = σ2

i , βri = M |ξi|r, r ∈ (2, 3],
B2

n = σ2
2 + · · ·+ σ2

n, β3i =M |ξi|3.

Íàñëiäîê 3. Äëÿ âñiõ n ≥ 1 âèêîíó¹òüñÿ íåðiâíiñòü ρn ≤ 14, 678 1
Br

n

n∑
k=1

βrk.

Ïðè r = 3 îäåðæó¹ìî íåðiâíiñòü Åññåíà.
Íåõàé âèïàäêîâi âåëè÷èíè ξk îäíàêîâî ðîçïîäiëåíi ç ôóíêöi¹þ ðîçïîäiëó

F (x), Mξk = 0, Dξk = σ2, B2
n = nσ2.

Iç íàñëiäêó 2 îäåðæó¹ìî

Íàñëiäîê 4. Äëÿ âñiõ n ≥ 1 âèêîíó¹òüñÿ íåðiâíiñòü

ρn ≤ 14, 678

 1

σ3
√
n

∫
|x|≤σ

√
n

|x|3dFk(x) +
1

σ2

n∑
k=1

∫
|x|>σ

√
n

x2dFk(x)

 .
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