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Â ðàáîòå èçëîæåíà ïðîöåäóðà ïîñòðîåíèÿ îðèãèíàëîâ ôóíêöèé
Áåññåëÿ ïåðâîãî ðîäà îò êîðíåâîãî ìíèìîãî àðãóìåíòà. Íåîáõîäèìîñòü
îáðàùåíèÿ óêàçàííûõ òðàíñôîðìàíò âîçíèêàåò, â ÷àñòíîñòè, ïðè
ðåøåíèè çàäà÷ íåñòàöèîíàðíîãî äåôîðìèðîâàíèÿ òîíêèõ êðóãëûõ
ïëàñòèí.

ßí÷åâñüêèé I.Â., Çâîðîòí¹ ïåðåòâîðåííÿ Ëàïëàñà ôóíêöié
Áåññåëÿ âèäó e−α
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. Ó ðîáîòi

ïðåäñòàâëåíà ïðîöåäóðà ïîáóäîâè îðèãiíàëiâ ôóíêöié Áåññåëÿ ïåðøîãî
ðîäó âiä êîðåíåâîãî óÿâíîãî àðãóìåíòó. Íåîáõiäíiñòü îáåðíåííÿ
çàçíà÷åíèõ òðàíñôîðìàíò âèíèêà¹, çîêðåìà, ïðè ðîçâ'ÿçàííi çàäà÷
íåñòàöiîíàðíîãî äåôîðìóâàííÿ òîíêèõ êðóãëèõ ïëàñòèí.

I.V. Yanchevskiy, Inverse Laplañe transform for Bessel func-
tion like e−α
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and eαi
√

isJn
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. The procedure of

originals construction of the �rst kind Bessel functions with rooted imag-
inary argument has been presented. The necessity of these transformants
inversion occurs at solution of thin round plates deformation non-stationary
problems.

2000 Mathematics Subject Classi�cation: 44A10 44A20.

Ñ èñïîëüçîâàíèåì èíòåãðàëüíîãî ïðåîáðàçîâàíèÿ Ëàïëàñà [4] ïî ïåðåìåííîé
t (s � êîìïëåêñíûé ïàðàìåòð ïðåîáðàçîâàíèÿ) îáùåå ðåøåíèå äèôôåðåíöèàëü-
íîãî óðàâíåíèÿ

44y + α4
0

∂2y

∂t2
= p , (1)
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ãäå y = y (r, t); p = p (r, t); α0=const; 4 = ∂2

∂r2 + 1
r

∂
∂r � îïåðàòîð Ëàïëàñà,

ìîæåò áûòü âûðàæåíî ÷åðåç ôóíêöèè Áåññåëÿ ïåðâîãî ðîäà íóëåâîãî ïîðÿäêà
FL

1 (s) =
1√
s
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√
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(
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is

)
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2 (s) =
1√
s
eαi

√
isJ0
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√
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)
, (2)

ãäå i =
√−1 .

Â èçâåñòíûõ ñïðàâî÷íèêàõ ïî îïåðàöèîííîìó èñ÷èñëåíèþ îòñóòñòâóþò
îðèãèíàëû óêàçàííûõ ôóíêöèé. Äëÿ îòûñêàíèÿ F1 (t) = L−1

[
FL

1 (s)
]
ïðè

α = α0r ââåäåì â ðàññìîòðåíèå ôóíêöèþ fL (s) = e−sI0 (s), îðèãèíàë êîòîðîé
ÿâëÿåòñÿ òàáëè÷íûì [4]

f (t) =
H (2− t)

π
√

t · (2− t)
. (3)

Â ñëó÷àå êîðíåâîãî àðãóìåíòà, ñîãëàñíî [4], ïîëó÷èì ñëåäóþùåå ñîîòíî-
øåíèå:

FL
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s
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(
α
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e−sτϕ
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ãäå ϕ (t) = L−1
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s
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√
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]
= 1√

πt

∫∞
0 e−

τ2

4t f (τ) dτ .
Ýòî ïîçâîëÿåò ïðåäñòàâèòü èñêîìóþ ôóíêöèþ F1 (t) â âèäå

F1 (t) =
1√
π3

1√
t

∫ 1

0
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τ2

t
α2i dτ√

τ
√

1− τ
. (4)

Ïðè ïîñòðîåíèè îðèãèíàëà ôóíêöèè FL
2 (s) âîñïîëüçóåìñÿ ôîðìóëàìè

In (z) = i−nJn (iz); J0 (−z) = J0 (z) [3] è âûïîëíèì çàìåíó ïåðåìåííîé α = iβ.
Â ðåçóëüòàòå ïîëó÷èì â ïðîñòðàíñòâå èçîáðàæåíèé ôóíêöèþ, ïðîöåäóðà
ïîñòðîåíèÿ îðèãèíàëà êîòîðîé èçëîæåíà âûøå:
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1√
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Ñ ïðèâëå÷åíèåì ôîðìóëû Ýéëåðà âûäåëèì äåéñòâèòåëüíóþ è êîìïëåêñíóþ
÷àñòè ôóíêöèé F1 (t) è F2 (t):

F1 (t) = FRe (t)− i · FIm (t) ;

F2 (t) = FRe (t) + i · FIm (t) ,
(6)

ãäå
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(7)

Èíòåãðàëû, âõîäÿùèå â (7), ìîãóò áûòü âû÷èñëåíû ÷èñëåííî. Äëÿ ýòîãî
îáëàñòü èíòåãðèðîâàíèÿ [0;1] ðàçáèâàåòñÿ íà îòðåçêè ∆τ è ñ ïðèìåíåíèåì
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êâàäðàòóðíûõ ôîðìóë îíè àïïðîêñèìèðóþòñÿ êîíå÷íûìè ñóììàìè. Øàã
äèñêðåòèçàöèè ∆τ ïîäáèðàåòñÿ èç óñëîâèÿ ïîëó÷åíèÿ óñòîé÷èâîãî ðåøåíèÿ.
Ãðàôèêè ôóíêöèé FRe (t) è FIm (t) äëÿ t>0.002 ïðè α=1 è ∆τ=0.0001
ïðåäñòàâëåíû íà ðèñóíêàõ 1,à è 1,á êðèâûìè 1. Îòìåòèì, ÷òî ïðè ìàëûõ
t (t<0.002) ñ÷åò ñòàíîâèòñÿ íåóñòîé÷èâûì.

à) á )

Ðèñ. 1: Äåéñòâèòåëüíàÿ è ìíèìàÿ ñîñòàâëÿþùèå îðèãèíàëîâ F1 (t) è F2 (t)
ïðè α=1: F1 (t) = FRe (t)− i · FIm (t); F2 (t) = FRe (t) + i · FIm (t)

Ïðè îòíîñèòåëüíî áîëüøèõ çíà÷åíèÿõ àðãóìåíòà t âîñïîëüçóåìñÿ ðàçëîæå-
íèåì â ðÿä Òåéëîðà òðèãîíîìåòðè÷åñêèõ ôóíêöèé, âõîäÿùèõ â (7):
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.

Ýòî ïîçâîëÿåò ïðåäñòàâèòü ôóíêöèè FRe (t) è FIm (t) â âèäå
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(8)

ãäå B (n,m) =
∫ 1
0 un−1 (1− u)m−1 du � áåòà-ôóíêöèÿ.

Ôèãóðèðóþùàÿ â (8) áåòà-ôóíêöèÿ ìîæåò áûòü çàïèñàíà êàê
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Â ðåçóëüòàòå ïðåäñòàâëåíèÿ â âèäå ñòåïåííûõ ðÿäîâ äëÿ ðàñ÷åòà ôóíêöèé
FRe (t) è FIm (t) ïðè îòíîñèòåëüíî áîëüøèõ çíà÷åíèÿõ àðãóìåíòà t ïðèìóò âèä

FRe (t) =
∞∑

k=0

ak
α4k

t2k+1/2
; FIm (t) =

∞∑

k=0

bk
α4k+2

t2k+3/2
, (9)

ãäå ak =
1√
π

(−1)k (8k − 1) !!
24k (2k) ! (4k) !

; bk = 1√
π

(−1)k (8k + 3) !!
24k+2 (2k + 1) ! (4k + 2) !

.

Èñïîëüçóÿ ïðèçíàê Äàëàìáåðà, íåñëîæíî ïîêàçàòü àáñîëþòíóþ ñõîäè-
ìîñòü ðÿäîâ (9) ïðè êîíå÷íûõ çíà÷åíèÿõ t è α. Íàïðèìåð, äëÿ FRe (t)
ïîëó÷èì:

lim
k→∞

∣∣∣∣
ak+1

ak

∣∣∣∣ = lim
k→∞

(8k + 7) (8k + 5) (8k + 3) (8k + 1)
24 (2k + 1) (2k + 2) (4k + 1) (4k + 2) (4k + 3) (4k + 4)

α4

t2
= 0.

Ãðàôèêè ôóíêöèé FRe (t) è FIm (t), ïîëó÷åííûõ íà îñíîâàíèè ñîîòíîøå-
íèé (9) ïðè α = 1, ïîêàçàíû íà ðèñóíêàõ 1,à è 1,á (êðèâûå 2). Êîëè÷åñòâî K
ó÷èòûâàåìûõ ÷ëåíîâ ñòåïåííûõ ðÿäîâ (9), êîòîðîå îáåñïå÷èâàåò äîïóñêàåìóþ
ïîãðåøíîñòü âû÷èñëåíèé ε, îöåíèâàëîñü ïî ïåðâûì ÷ëåíàì îñòàòêà ðÿäà �
ïîñêîëüêó ðÿäû ñõîäÿùèåñÿ, èõ ÷ëåíû ìîíîòîííî óáûâàþò è èìåþò ñòðîãîå
÷åðåäîâàíèå çíàêà (òåîðåìà Ëåéáíèöà). Â ÷àñòíîñòè, äëÿ ðÿäà FRe (t) ïðè

t > T çíà÷åíèå K îïðåäåëÿëîñü èç óñëîâèÿ
∣∣∣∣∣aK+1

α4(K+1)

T 2K+5/2

∣∣∣∣∣ ≤ ε. Äëÿ

ïîñòðîåíèÿ êðèâûõ 2 (ðèñ. 1) óäåðæèâàëîñü K=50 ÷ëåíîâ, îáåñïå÷èâàþùåå
ïðèåìëåìóþ òî÷íîñòü âû÷èñëåíèé (ε=0.001 ïðè T=0.028).

Ðàññìîòðèì äàëåå ïðîöåäóðó èíâåðñèè òðàíñôîðìàíòû FL
1 (s) ïðè áîëüøèõ

çíà÷åíèÿõ s, ÷òî â ïðîñòðàíñòâå îðèãèíàëîâ ñîîòâåòñòâóåò ìàëûì t. Èçâåñòíî,
÷òî ôóíêöèÿ I0 (z) óäîâëåòâîðÿåò ìîäèôèöèðîâàííîìó óðàâíåíèþ Áåññåëÿ

d2I0 (z)
dz2

+
1
z

dI0 (z)
dz

− I0 (z) = 0,

êîòîðîå ïîñëå ïåðåõîäà îò ïðîèçâîäíûõ ïî z
(
z = α

√
is

)
ê ïðîèçâîäíûì ïî s

ïðåîáðàçóåòñÿ ê âèäó

d2I0

(
α
√

is
)

ds2
+

1
s

dI0

(
α
√

is
)

ds
− α2i

4s
I0

(
α
√

is
)

= 0. (10)

Äàëåå ïîñòðîèì äèôôåðåíöèàëüíîå óðàâíåíèå, êîòîðîìó óäîâëåòâîðÿåò
òðàíñôîðìàíòà FL

1 (s) �

d2FL
1 (s)

ds2
+ mL

1 (s) · dFL
1 (s)
ds

+ nL
1 (s) · FL

1 (s) = 0. (11)

Â ðåçóëüòàòå ïîäñòàíîâêè â (11) âûðàæåíèÿ (2) äëÿ FL
1 (s) è ñîïîñòàâëåíèÿ

ñ (10), ïîëó÷èì ñëåäóþùèå âûðàæåíèÿ äëÿ êîýôôèöèåíòîâ mL
1 (s) è nL

1 (s) :
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mL
1 (s) =

2
s

+
1√
s
α
√

i; nL
1 (s) =

1
s2

1
4

+
1

s3/2

3α
√

i

4
.

Âûïîëíèâ èíâåðñèþ (11) ñ èñïîëüçîâàíèåì ñïðàâî÷íûõ äàííûõ ïî
îïåðàöèîííîìó èñ÷èñëåíèþ [4], ïîëó÷èì îäíîðîäíîå èíòåãðàëüíîå óðàâíåíèå
Âîëüòåððà âòîðîãî ðîäà îòíîñèòåëüíî íåèçâåñòíîé F1 (t):

t2 · F1 (t)−
∫ t

0
τ · F1 (τ) ·m1 (t− τ) dτ +

∫ t

0
F1 (τ) · n1 (t− τ) dτ = 0. (12)

Îðèãèíàëû m1 (t) è n1 (t) ÿâëÿþòñÿ òàáëè÷íûìè [4] :

m1 (t) = 2 +
α
√

i√
π

1√
t
; n1 (t) =

1
4
t +

3α
√

i

2
√

π

√
t.

Ðåøåíèå èíòåãðàëüíîãî óðàâíåíèÿ (12) èùåì â âèäå ðÿäà

F1 (t) =
∞∑

k=0

akt
β+k/2, (13)

ãäå β è ak � íåèçâåñòíûå ïîñòîÿííûå.
Â ðåçóëüòàòå ïîäñòàíîâêè ðàçëîæåíèÿ (13) â óðàâíåíèå (12), ïî÷ëåííîãî

èíòåãðèðîâàíèÿ ðÿäîâ ñ ïîñëåäóþùåé êîìïîíîâêîé êîýôôèöèåíòîâ ïðè
îäèíàêîâûõ ñòåïåíÿõ t, ïîëó÷èì ñëåäóþùåå ðàâåíñòâî

∞∑

k=0

akt
β+2+k

2
4 (β + k/2) (β + 1 + k/2) + 1
2 (β + 2 + k/2) (β + 1 + k/2)

−

− α
√

i
∞∑

k=0

ak · tβ+ 3
2
+ k

2 ·
(

β +
1
4

+
k

2

)
· Γ (β + 1 + k/2)
Γ (β + 5/2 + k/2)

= 0, (14)

ãäå Γ (n) � ãàììà-ôóíêöèÿ.
Ïðèðàâíèâàÿ ê íóëþ ÷ëåíû ðÿäà (14) ïðè íèçøåì ïîêàçàòåëå ñòåïåíè t

(k=0), ïîëó÷èì çíà÷åíèå β (β=- 1/4). Â ñëó÷àå k>0 ñïðàâåäëèâà ñëåäóþùàÿ
ðåêóððåíòíàÿ ôîðìóëà, âûðàæàþùàÿ ak+1 ÷åðåç ak:

ak+1 = ak
1

α
√

i

2k + 1
2k + 2

Γ (3/4 + k/2)
Γ (1/4 + k/2)

.

Î÷åâèäíî, ÷òî ðåøåíèå îäíîðîäíîãî èíòåãðàëüíîãî óðàâíåíèÿ Âîëüòåððà
(12) íàõîäèòñÿ ñ òî÷íîñòüþ äî ïîñòîÿííîãî ìíîæèòåëÿ � êîýôôèöèåíòà
a0. Îí îïðåäåëÿåòñÿ èç óñëîâèÿ àñèìïòîòè÷åñêîãî ñîâïàäåíèÿ îäíî÷ëåííîé
àïïðîêñèìàöèè ðÿäà (13) ïðè t →0

(
F1 (t) ∼ a0t

−1/4
)
è îðèãèíàëà FL

1 (s) ïðè
s →∞.

Äëÿ îòûñêàíèÿ a0 âîñïîëüçóåìñÿ àïïðîêñèìèðóþùèì ðàçëîæåíèåì äëÿ
I0 (z) ïðè áîëüøèõ z [3, 5]:
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lim
s→∞

{
L−1

[
FL

1 (s)
]} ∼ L−1

(
1√
s

1√
2π

√
α
√

is

)
=

1√
2π

√
α
√

i

t−1/4

Γ (3/4)
.

Â ðåçóëüòàòå ïîëó÷åíî ñëåäóþùåå çíà÷åíèå íóëåâîãî êîýôôèöèåíòà
ñòåïåííîãî ðÿäà (13)

a0 =
1√

2π
√

α
√

i

1
Γ (3/4)

.

Ðàçäåëÿÿ íà äåéñòâèòåëüíóþ è ìíèìóþ ÷àñòè ôóíêöèþ F1 (t) ïðè ìàëûõ
t, ïåðåïèøåì ïðåäñòàâëåíèå (13) â âèäå (6), ãäå

FRe (t) =
∞∑

k=0

ãk
1

αk+1/2
t−

1
4
+ k

2 cos
[(

k

4
+

1
8

)
π

]
;

FIm (t) =
∞∑

k=0

ãk
1

αk+1/2
t−

1
4
+ k

2 sin
[(

k

4
+

1
8

)
π

]
,

(15)

ãäå ã0 =
1√
2π

1
Γ (3/4)

; ãk+1 = ãk
2k + 1
2k + 2

γk; γk =
Γ (3/4 + k/2)
Γ (1/4 + k/2)

.

Àíàëîãè÷íî íàõîäèòñÿ îðèãèíàë ôóíêöèè FL
2 (s) ïðè ìàëûõ t. Ãðàôèêè

ôóíêöèé FRe (t) è FIm (t) äëÿ ìàëûõ t (t<0.003) îáîçíà÷åíû íà ðèñóíêàõ 1,à
è 1,á öèôðîé 3. Ïîñòðîåíèÿ âûïîëíåíû ïðè α=1.

Äîñòîâåðíîñòü ðåçóëüòàòîâ îöåíèâàëàñü âàðüèðîâàíèåì êîëè÷åñòâà óäåð-
æèâàåìûõ ÷ëåíîâ â ðÿäàõ (9), (15), à òàêæå øàãà ðàçáèåíèÿ ∆τ ïðè
÷èñëåííîì âû÷èñëåíèè èíòåãðàëîâ (7). Ïðè t>0.025 ðåçóëüòàòû ðàñ÷åòîâ ïî
(9) è (7) ïðàêòè÷åñêè ñîâïàäàþò (êðèâûå 1 è 2). Íàëè÷èå âûñîêîàìïëèòóäíîé
îñöèëëÿöèè êðèâîé 2 ïðè t ∼ 0.025 ïîäòâåðæäàåò ôàêò íåïðèìåíèìîñòè
ôîðìóë (9) äëÿ t<0.025, ñâÿçàííîé ñ ïîòåðåé òî÷íîñòè âû÷èñëåíèé âõîäÿùèõ
â íèõ ðÿäîâ. Òàêæå âèäíî, ÷òî ôîðìóëû (15) (êðèâûå 3) ïëîõî îïèñûâàþò
èñêîìûå ôóíêöèè ïðè áîëüøèõ çíà÷åíèÿõ àðãóìåíòà (t>0.003).

Ïîëó÷åííûå ðåçóëüòàòû ìîãóò áûòü îáîáùåíû íà ñëó÷àé ôóíêöèé
Áåññåëÿ ïåðâîãî ðîäà ëþáîãî öåëîãî èíäåêñà n. Â êà÷åñòâå ïðèìåðà
ïðåäñòàâëåíû îðèãèíàëû ôóíêöèé

GL
1 (s) =

√
i

s
e−α

√
isI1

(
α
√

is
)

, GL
2 (s) =

√
i

s
eαi

√
isJ1

(
α
√

is
)

,

ïîëó÷åííûõ íà îñíîâàíèè èçëîæåííîé ìåòîäèêè. Íåîáõîäèìîñòü îáðàùåíèÿ
óêàçàííûõ ôóíêöèé âîçíèêàåò, â ÷àñòíîñòè, ïðè óäîâëåòâîðåíèè ãðàíè÷íûõ
óñëîâèé â ïðîñòðàíñòâå îðèãèíàëîâ [6] ïðè ðåøåíèè çàäà÷ î íåñòàöèîíàðíûõ
îñåñèììåòðè÷íûõ êîëåáàíèÿõ êðóãëûõ ïëàñòèí ãèïîòåçû Êèðõãîôà-Ëÿâà,
îïèñûâàåìûõ äèôôåðåíöèàëüíûì óðàâíåíèåì (1).
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Èñõîäÿ èç ðàâåíñòâà

G1 (t) =
4α√
π3
· i√

t

∫ 2

0
e−

τ2

4t
iα2√

τ
√

2− τdτ =
4α√
π3
· i√

t

∫ 1

0
e−

τ2

t
iα2√

τ
√

1− τdτ

è îïóñêàÿ ïðîìåæóòî÷íûå âûêëàäêè, çàïèøåì ñëåäóþùèå ôîðìóëû äëÿ
G1 (t) è G2 (t):

G1 (t) = GRe (t) + i ·GIm (t) ;

G2 (t) = −GRe (t) + i ·GIm (t) ,
(16)

ãäå ââåäåíû îáîçíà÷åíèÿ

GRe (t) =
4α√
π3

1√
t

∫ 1

0
sin

(
τ2α2

t

)√
τ
√

1− τdτ ;

GIm (t) =
4α√
π3

1√
t

∫ 1

0
cos

(
τ2α2

t

)√
τ
√

1− τdτ.

(17)

Ïðè áîëüøèõ t âûðàæåíèÿ äëÿ ôóíêöèé GRe (t) è GIm (t) ïðåäñòàâèìû
ðÿäàìè ïî îáðàòíûì ñòåïåíÿì t:

GRe (t) =
∞∑

k=0

ak
α4k+3

t2k+3/2
; GIm (t) =

∞∑

k=0

bk
α4k+1

t2k+1/2
, (18)

ãäå ak =
1√
π

(−1)k (8k + 5) !!
24k+2 (2k + 1) ! (4k + 4) !

; bk =
1√
π

(−1)k (8k + 1) !!
24k (2k) ! (4k + 2) !

.

Ïðè îòíîñèòåëüíî ìàëûõ t èñêîìûå ðåøåíèÿ ïîëó÷åíû â âèäå:

GRe (t) =
∞∑

k=0

ãk
1

αk+1/2
t

1
4
+ k

2 cos
[(

k

4
− 1

8

)
π

]
;

GIm (t) = −
∞∑

k=0

ãk
1

αk+1/2
t

1
4
+ k

2 sin
[(

k

4
− 1

8

)
π

]
,

(19)

ãäå ã0 =
1√
2π

1
Γ (5/4)

; ãk+1 = ãk
k2 − 0.25
2k + 2

1
γk

.

Ðåçóëüòàòû âû÷èñëåíèé îðèãèíàëîâ G1 (t) è G2 (t) ïðåäñòàâëåíû íà
ðèñóíêå 2, íà êîòîðîì öèôðîé 1 îáîçíà÷åíû èñêîìûå ôóíêöèè GRe (t) è
GIm (t) (16), ïîñòðîåííûå â ñîîòâåòñòâèè ñ (17) äëÿ t>0.003. Âõîäÿùèå â
âûðàæåíèÿ èíòåãðàëû âû÷èñëåíû ñ ïðèìåíåíèåì êâàäðàòóðíîé ôîðìóëû
ñðåäíèõ ïðÿìîóãîëüíèêîâ. Ïðè ýòîì øàã ðàçáèåíèÿ èíòåðâàëà èíòåãðèðî-
âàíèÿ, êàê è ðàíåå, ïðèíÿò ðàâíûì ∆τ=0.0001. Êðèâûå 2 èëëþñòðèðóþò
ñîîòâåòñòâóþùèå ñîñòàâëÿþùèå èñêîìûõ ôóíêöèé äëÿ t>0.042, íàéäåííûå
ïî ôîðìóëàì (18). Ïðè ìàëûõ çíà÷åíèÿõ àðãóìåíòà t (t<0.005) ïîëó÷åíû



Âiñíèê Õàðêiâñüêîãî íàöiîíàëüíîãî óíiâåðñèòåòó iì. Â.Í. Êàðàçiíà, ??? (2011) 49

à) á )

Ðèñ. 2: Äåéñòâèòåëüíàÿ è ìíèìàÿ ñîñòàâëÿþùèå îðèãèíàëîâ G1 (t) è G2 (t):
G1 (t) = GRe (t) + i ·GIm (t); G2 (t) = −GRe (t) + i ·GIm (t)

àïïðîêñèìèðóþùèå ïðåäñòàâëåíèÿ GRe (t) è GIm (t) â âèäå êðèâûõ 3, êîòîðûå
îïèñûâàþòñÿ ðÿäàìè (19). Çíà÷åíèå ïàðàìåòðà α ïðèíÿòî ðàâíûì åäèíèöå.

Âñïëåñê çíà÷åíèé â îêðåñòíîñòè òî÷êè t=0.04 ôóíêöèé GRe (t) è GIm (t)
(êðèâûå 2), âû÷èñëåííûõ ïî ðàçëîæåíèÿì (18), îáóñëîâëåí ïîòåðåé òî÷íîñòè
ðÿäîâ ïî îáðàòíûì ñòåïåíÿì àðãóìåíòà ïðè t<0.042. ×àñòè÷íîå óëó÷øåíèå
ðåçóëüòàòîâ âîçìîæíî çà ñ÷åò óìåíüøåíèÿ øàãà äèñêðåòèçàöèè ∆τ èëè
ðàñøèðåíèÿ ðàçðÿäíîé ñåòêè.

Â öåëîì, ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò îá ýôôåêòèâíîñòè
ïðèìåíåíèÿ ðàçðàáîòàííîãî ìåòîäà äëÿ ïîñòðîåíèÿ îðèãèíàëîâ ðàññìîòðåí-
íûõ ôóíêöèé. Îòìåòèì, ÷òî ôóíêöèè Áåññåëÿ àðãóìåíòîâ

√
s2

/
(1 + αs) è

α
√

s (α=const; Im(α)=0) ôèãóðèðóþò òàêæå ïðè ðåøåíèè íåñòàöèîíàðíûõ
çàäà÷ ãèäðîäèíàìèêè âÿçêîé ñæèìàåìîé æèäêîñòè [1].

Áëàãîäàðíîñòè. Àâòîð áëàãîäàðåí äîêòîðó ôèç.-ìàò. íàóê Áàáàåâó
Àðòàøåñó Ýäóàðäîâè÷ó çà öåííûå çàìå÷àíèÿ è ñîâåòû ïðè íàïèñàíèè ñòàòüè.
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