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The paper contains estimate of approximation density of two sums random variables.

Ðîáîòà ìiñòèòü îöiíêó áëèçüêîñòi ùiëüíîñòåé ðîçïîäiëiâ äâîõ ñóì âèïàäêîâèõ âåëè÷èí.

Ó ðîçäiëi "Ãðàíè÷íi òåîðåìè òåîði¨ éìîâiðíîñòåé" âèâ÷àþòüñÿ ÿê ïèòàííÿ
øâèäêîñòi çáiæíîñòi äî ãðàíè÷íèõ çàêîíiâ ðîçïîäiëó, òàê i äîñëiäæóþòüñÿ ði-
çíîìàíiòíi õàðàêòåðèñòèêè, ç äîïîìîãîþ ÿêèõ îòðèìóþòüñÿ ðåçóëüòàòè. Äóæå
ïîøèðåíèì ìåòîäîì äîñëiäæåííÿ øâèäêîñòi çáiæíîñòi ó ãðàíè÷íèõ òåîðåìàõ ¹
âèêîðèñòàííÿ ïñåâäîìîìåíòiâ ðiçíîãî âèäó, ùî áóëî çàïðîïîíîâàíå ùå Â. Ì. Çî-
ëîòàðüîâèì [1]. Ó äàíié ðîáîòi çäiéñíþ¹òüñÿ çàãàëüíà îöiíêà áëèçüêîñòi ùiëü-
íîñòåé ðîçïîäiëiâ äâîõ ñóì íåçàëåæíèõ âèïàäêîâèõ âåëè÷èí. Ïðè öüîìó óìîâè,
ùî íàêëàäåíi íà îäíó ç ïîñëiäîâíîñòåé âèïàäêîâèõ âåëè÷èí, äàþòü çìîãó äîñëi-
äæóâàòè øâèäêiñòü çáiæíîñòi äî ñòiéêîãî çàêîíó â ëîêàëüíié ãðàíè÷íié òåîðåìi.
Òàêîæ ¹ ìîæëèâiñòü îòðèìàòè ðåçóëüòàòè, ùî âèðàæàþòüñÿ ÷åðåç êîíêðåòíi
ïñåâäîìîìåíòè, çîêðåìà, âèêîðèñòàíi â [2]. Ó äîñëiäæåííi âèêîðèñòîâóþòüñÿ
äåÿêi iäå¨ ç [3].

Íåõàé ξ1, . . . ξn, . . . i η1, . . . ηn, . . . � äâi ïîñëiäîâíîñòi íåçàëåæíèõ âèïàäêîâèõ
âåëè÷èí âiäïîâiäíî ç ôóíêöiÿìè ðîçïîäiëó Fi(x) i Gi(x); õàðàêòåðèñòè÷íèìè
ôóíêöiÿìè fi(t) i gi(t); pn(x) i qn(x) � âiäïîâiäíî ùiëüíîñòi âèïàäêîâèõ âåëè÷èí
n∑

i=1

ξi i
n∑

i=1

ηi, à Hi(x) = Fi(x)−Gi(x).
Ðîçãëÿíåìî íàñòóïíi óìîâè: iñíó¹ ÷èñëî α ∈ (0, 2] i ñòàëà λ > 0 òàêi, ùî

|gk(t)| ≤ e−λ|t|α ; (1)

µik =

∞∫

−∞

xkdHi(x) = 0 (i = 1, 2, . . . , k = 0, 1,m), (2)

äå
{

1, α ≤ 1,
2, α > 1.

Ââåäåìî ïñåâäîìîìåíòè

χi =
∞∫
−∞

|x|α|Hi(x)|dx;

χi0 =
∞∫
−∞

max(1, |x|α)|Hi(x)|dx;

νi0 =
∞∫
−∞

max(1, |x|α+1|dHi(x)|;

χ = max(χ1, . . . , χn), χ0 = max(χ10, . . . , χn0), ν0 = max(ν10, . . . , νn0).
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Ëåìà 1. Íåõàé âèêîíó¹òüñÿ óìîâà (2). Òîäi äëÿ áóäü-ÿêîãî äiéñíîãî t âè-
êîíó¹òüñÿ íåðiâíiñòü
ωi(t) = |fi(t)− gi(t) ≤

≤ min

{
νi0 min

(
1,

21−δ

m(m + 1)δ
|t|α+1

)
, χi0 min

(
|t|, 21−δ

mδ
|t|α+1

)
, χi

21−δ

mδ
|t|α+1

}
, (3)

äå δ = α + 1−m.
Ëåìà 2. Íåõàé äëÿ âñiõ t âèêîíó¹òüñÿ óìîâà (1), à òàêîæ iñíó¹ ñòàëà θk

òàêà, ùî

ωk(t) = |fk(t)− gk(t)| ≤ θk min
(
R|t|α+1, |t|s) , äå s ∈ [0, α + 1], R > 0, k ∈ N.

Ïîçíà÷èìî θ = max
1≤k≤n

θk i ðîçãëÿíåìî

c ∈
(

0, min

{
e−λ, e−

2
α , max

{
x :

λ

2
−R

√
x

(−λ−1 ln x
) 1

α > 0, λ− eλRx > 0

}})
.

ßêùî θ ≤ c, òî ïðè |t| ≤ T1 = (−λ−1 ln θ)
1
α ñïðàâåäëèâà íåðiâíiñòü

|fi(t)| ≤ e−c1|t|α , (4)

äå c1 = λ
2
−R

√
c (−λ−1 ln c)

1
α > 0.

À ïðè |t| > T1

|fi(t)| ≤ 2θ|t|s. (5)
ßêùî æ θ > c i |t| ≤ T2 = c

θ
, òîäi

|fi(t)| ≤ e−c2|t|α , (6)

äå c2 = λ− eλRc > 0.
Äåòàëüíå äîâåäåííÿ ëåì 1 i 2 íàâåäåíî ó [2].
Òåîðåìà 1. Íåõàé n ≥ 2 i

∞∫

−∞

|fk(t)|dt = A < +∞. (7)

Òîäi

sup
x
|pn(x)− qn(x)| ≤ C

θ

n
1
α

+
A

2π

n−1∏

k=1

bk,

äå bk = sup
|t|>Tl

|fk(t)|, l =

{
1, θ ≤ c,
2, θ > c.

Äîâåäåííÿ. Íåõàé n ≥ 2. Iç óìîâè (7) âèïëèâà¹, ùî iñíó¹ ùiëüíiñòü pn(x):

pn(x) =
1

2π

∞∫

−∞

e−itx

n∏

k=1

fk(t)dt, qn(x) =
1

2π

∞∫

−∞

e−itx

n∏

k=1

gk(t)dt.
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Òîäi
|pn(x)− qn(x)| ≤ 1

2π

∞∫
−∞

∣∣∣∣
n∏

k=1

fk(t)−
n∏

k=1

gk(t)

∣∣∣∣ dt ≤

≤ 1
2π

∫
|t|≤Tl

∣∣∣∣
n∏

k=1

fk(t)−
n∏

k=1

gk(t)

∣∣∣∣ dt + 1
2π

∫
|t|>Tl

∣∣∣∣
n∏

k=1

fk(t)

∣∣∣∣ dt +
∫

|t|>Tl

∣∣∣∣
n∏

k=1

gk(t)

∣∣∣∣ dt =

= I1 + I2 + I3.
Âèêîðèñòà¹ìî íåðiâíiñòü

∣∣∣∣∣
n∏

k=1

ak −
n∏

k=1

bk

∣∣∣∣∣ ≤
n∑

k=1

|ak − bk|
k−1∏
j=1

|bj|
n∏

j=k+1

|aj| ,

ó ÿêié ïîêëàäåìî ak = fk(t), bk = g(t). Òîäi ïðè |t| ≤ Tl ç óðàõóâàííÿì (4) i (6)
∣∣∣∣∣

n∏

k=1

fk(t)−
n∏

k=1

gk(t)

∣∣∣∣∣ ≤
n∑

k=1

|fk(t)− gk(t)|
k−1∏
j=1

|gj(t)|
n∏

j=k+1

|fj(t)| ≤

≤
n∑

k=1

ωk(t)
k−1∏
j=1

e−λ|t|α
n∏

j=k+1

e−cm|t|α ≤
n∑

k=1

θkR|t|α+1e−λ|t|α(k−1)e−cm|t|α(n−k+1) ≤

≤ θRn|t|α+1e−cm|t|α(n−1).

Îöiíèìî êîæíèé iç îäåðæàíèõ iíòåãðàëiâ îêðåìî.

I1 ≤ 1

2π

∫

|t|≤Tl

∣∣∣∣∣
n∏

k=1

fk(t)−
n∏

k=1

gk(t)

∣∣∣∣∣ dt ≤ 1

2π

∫

|t|≤Tl

θRn|t|α+1e−t2σ2(n−1)cldt ≤

≤ nθR

π

Tl∫

0

|t|α+1e−cl|t|α(n−1)dt ≤ θR

παc
1+ 2

α
l n

2
α

∞∫

0

z
2
α e−zdz ≤ θ

n
2
α

C3. (8)

I2 =
1

2π

∫

|t|>Tl

n∏

k=1

|fk(t)| dt =
1

2π
sup
|t|>Tl

n−1∏

k=1

|fk(t)|
∫

|t|>Tl

fn(t)dt ≤ A

2π

n−1∏

k=1

bk. (9)

Iíòåãðàë I3 îöiíþâàòèìåìî îêðåìî ó äâîõ âèïàäêàõ: θ ≤ c i θ > c.
Íåõàé θ ≤ c (l = 1).

I3 =
1

2π

∫

|t|>T1

∣∣∣∣∣
n∏

k=1

gk(t)

∣∣∣∣∣ dt ≤ 1

2π

∫

|t|>T1

e−λn|t|αdt =
1

π

∞∫

T1

e−λn|t|αdt =
1

π

∞∫

λnT α
1

e−zz
1−α

α dz ≤

≤ 1

π (λn)
1
α

(λnTα1)
1−α

α e−λnT α1 =
T 1−α

1

πλn
e−λn(− 1

λ
ln θ)

1
α α

=

(− 1
λ

ln θ
)1−α

πλn
θn ≤ θc4

n
1
α

. (10)

Íåõàé θ > c (l = 2). Òîäi

I3 =
1

2π

∫

|t|>T2

∣∣∣∣∣
n∏

k=1

gk(t)

∣∣∣∣∣ dt ≤ 1

π

∞∫

T2

e−λn|t|αdt =
1

π

∞∫

λnT α
2

e−z z
1−α

α

α(λn)
1
α

dz =
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=
1

πα (λn)
1
α

∞∫

λnT α
2

e−zz
1−α

α dz ≤ 1

πα (λn)
1
α (λnTα

2 )
1
α

∞∫

0

e−zz
2
α
−1dz =

=
1

πα (λn)
1
α

+1 (
c
θ

)
∞∫

0

e−zz
2
α
−1dz ≤ θc5

n
1
α

. (11)

Iç (8)�(11) âèïëèâà¹ òâåðäæåííÿ òåîðåìè.
Íàñëiäîê 1. Íåõàé n ≥ 2 i âèêîíóþòüñÿ óìîâè (8) i (11). Òîäi

sup
x
|pn(x)− qn(x)| ≤ C

n
1
α

min {ν0, χ, χ0}+
A

2π

n−1∏

k=1

bk.

Äîâåäåííÿ áåçïîñåðåäíüî âèïëèâà¹ iç òîãî ôàêòó, ùî ïðè s = 0 â óìîâi ëåìè
2 ìîæíà ïîêëàñòè θk = ν0k, ïðè s = 1 � θk = χ0k, à ïðè s = α + 1 � θk = χk.
1. Çîëîòàðåâ Â. Ì. Ñîâðåìåííàÿ òåîðèÿ ñóììèðîâàíèÿ íåçàâèñèìûõ ñëó÷àéíûõ âåëè÷èí.

� Ì.: Íàóêà. � 1986. � 416 ñ.
2. Áîÿðèùåâà Ò. Â., Ñëþñàð÷óê Ï. Â. Îöiíêà áëèçüêîñòi ðîçïîäiëiâ äâîõ ñóì äëÿ ðiçíî ðîç-

ïîäiëåíèõ âèïàäêîâèõ âåëè÷èí // Íàóê. âiñíèê Óæãîðîä. óí-òó. Ñåð. ìàòåì. i iíôîðì.
� 2001. � Âèï. 6. � Ñ. 4�8.

3. Áîÿðèùåâà Ò. Â. Îöiíêà øâèäêîñòi çáiæíîñòi â ëîêàëüíié ãðàíè÷íié òåîðåìi äëÿ ùiëü-
íîñòi ó âèïàäêó ðiçíî ðîçïîäiëåíèõ âèïàäêîâèõ âåëè÷èí // VIII Ìiæíàðîäíà íàóêîâà
êîíôåðåíöiÿ iì. àêàäåìiêà Ì. Êðàâ÷óêà: Òåçè äîïîâiäåé. � Êè¨â, 2000. � Ñ. 413.

Îäåðæàíî 29.04.2011

Íàóê. âiñíèê Óæãîðîä óí-òó, 2011, âèï. 22 , N 1


