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ÇÀÏIÇÍÅÍÍßÌÈ
Äîñëiäæåíî ñõåìó ïiäâèùåíî¨ òî÷íîñòi äëÿ íàáëèæåíîãî çíàõîäæåííÿ íåàñèìïòîòè÷íèõ

êîðåíiâ êâàçiïîëiíîìiâ ëiíiéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü iç áàãàòüìà çàïiçíåííÿìè.

A scheme of higher accuracy for approximate �nding of non-asymptotic roots of quasi-
polynomials for linear di�erential-di�erence equations with several delays is constructed and investi-
gated.

Ñõåìà àïðîêñèìàöi¨ äèôåðåíöiàëüíî-
ðiçíèöåâèõ ðiâíÿíü ïîñëiäîâíiñòþ ñè-
ñòåì çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü
âïåðøå áóëà çàïðîïîíîâàíà â ðîáîòàõ
Ì.Ì.Êðàñîâñüêîãî, Þ.Ì.Ð¹ïiíà [1,2] ïðè
äîñëiäæåííi çàäà÷i ïðî ñèíòåç îïòèìàëüíîãî
ðåãóëÿòîðà â ñèñòåìàõ iç çàïiçíåííÿì.

Óçàãàëüíåííÿ ñõåìè àïðîêñèìàöi¨ Êðà-
ñîâñüêîãî-Ð¹ïiíà ó ðiçíèõ ôóíêöiîíàëüíèõ
ïðîñòîðàõ ðîçãëÿíóòî â ïðàöÿõ [3-5] òà ií-
øèõ. Ïðè öüîìó òî÷íiñòü àïðîêñèìàöi¨ çà-
áåçïå÷ó¹òüñÿ çà ðàõóíîê çáiëüøåííÿ ðîçìið-
íîñòi àïðîêñèìóþ÷î¨ ñèñòåìè. Ñõåìà àïðî-
êñèìàöi¨ ñêàëÿðíèõ äèôåðåíöiàëüíèõ ðiâ-
íÿíü iç çàïiçíåííÿì ïiäâèùåíî¨ òî÷íîñòi äî-
ñëiäæóâàëàñü ó ïðàöÿõ [6,7].

Ìåòîþ äàíî¨ ðîáîòè ¹ ïîøèðåííÿ ñõåìè
àïðîêñèìàöi¨ ïiäâèùåíî¨ òî÷íîñòi äëÿ ëiíié-
íèõ äèôåðåíöiàëüíî-ðiçíèöåâèõ ðiâíÿíü iç
áàãàòüìà çàïiçíåííÿìè òà ¨¨ çàñòîñóâàííÿ
äëÿ ïîáóäîâè àëãîðèòìiâ íàáëèæåíîãî çíà-
õîäæåííÿ íåàñèìïòîòè÷íèõ êîðåíiâ ¨õ êâà-
çiïîëiíîìiâ.

1. Ðîçãëÿíåìî ñïî÷àòêó ëiíiéíå äèôåðåí-
öiàëüíå ðiâíÿííÿ iç äâîìà çàïiçíåííÿìè i
ñòàëèìè êîåôiöi¹íòàìè âèãëÿäó
x′(t) = A0x(t)+A1x(t−τ1)+A2x(t−τ2), (1)

äå A0, A1, A2 ∈ R, 0 < τ1 < τ2 = τ.
Õàðàêòåðèñòè÷íèé êâàçiïîëiíîì ðiâíÿí-

íÿ (1) ìà¹ âèãëÿä
Φ(λ) = A0 − λ + A1e

−λτ1 + A2e
−λτ2 . (2)

Çàñòîñó¹ìî ñõåìó àïðîêñèìàöi¨ äèôåðåí-
öiàëüíî-ðiçíèöåâèõ ðiâíÿíü ïiäâèùåíî¨ òî-
÷íîñòi [6,7] äëÿ ðiâíÿííÿ (1). Òîäi, âiäïî-
âiäíà ðiâíÿííþ (1), àïðîêñèìóþ÷à ñèñòåìà
çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü ìàòè-
ìå âèãëÿä

z′0(t) = A0z0(t) + A1zk(t) + A2zm(t),
1
2
( τ

m
)2z′′j (t) + τ

m
z′j(t) + zj(t) = zj−1(t),

j = 1,m, m ∈ N, k = [mτ1
τ2

].
(3)

Ââiâøè ïîçíà÷åííÿ z′j(t) = zm+j(t), j =

1,m, µ = m
τ
, çàïèøåìî ñèñòåìó (3) ó âèãëÿäi

z′0(t) = A0z0(t) + A1zk(t) + A2zm(t),
z′i(t) = zm+j(t), (4)
z′m+j(t) = 2µ2(zi−1(t)− zi(t))− 2µzm+j(t),
j = 1,m, m ∈ N.

Ëåìà 1.Äëÿ õàðàêòåðèñòè÷íîãî ðiâíÿí-
íÿ ñèñòåìè (4) çäiéñíþ¹òüñÿ ðiâíiñòü

D2m+1(λ) = (A0 − λ)(1 +
λτ

m
(1 +

λτ

2m
))m+

+A1(1 +
λτ

m
(1 +

λτ

2m
))m−k + A2 = 0. (5)

Äîâåäåííÿ. Äëÿ çíàõîäæåííÿ àíàëiòè÷íî-
ãî âèãëÿäó õàðàêòåðèñòè÷íîãî ðiâíÿííÿ ñè-
ñòåìè (4) âèêîðèñòà¹ìî ìåòîä ìàòåìàòè÷íî¨
iíäóêöi¨. Ïåðåâiðèìî, ùî ïðè m = 2, 3 ðiâ-
íiñòü (5) ñïðàâåäëèâà.

Äëÿ m = 2 (äëÿ âèçíà÷åíîñòi ïðèïóñêà¹-
ìî, ùî k = [2τ1

τ2
] = 1), áåçïîñåðåäíüî îá÷è-
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ñëþþ÷è, ìà¹ìî:

D5(λ) = (A0 − λ)(1 +
λτ

m
(1 +

λτ

2m
))2+

+A1(1 + λτ
m

(1 + λτ
2m

)) + A2 = 0.
Äëÿ m = 3 (áåç âòðàòè çàãàëüíîñòi ïîêëà-

äåìî k = [3τ1
τ2

] = 1)ìà¹ìî:

D7(λ) =

=

∣∣∣∣∣∣∣∣∣∣∣∣∣∣

A0 − λ A1 0 A2 0 0 0
0 −λ 0 0 1 0 0
0 0 −λ 0 0 1 0
0 0 0 −λ 0 0 1

2µ2 −2µ2 0 0 −2µ− λ 0 0
0 2µ2 −2µ2 0 0 −2µ− λ 0
0 0 2µ2 −2µ2 0 0 −2µ− λ

∣∣∣∣∣∣∣∣∣∣∣∣∣∣

.

Ðîçêðèâàþ÷è âèïèñàíèé âèçíà÷íèê çà
ïåðøèì ðÿäêîì, îäåðæèìî

D7(λ) = (A0 − λ)×

×

∣∣∣∣∣∣∣∣∣∣∣∣

−λ 0 0 1 0 0
0 −λ 0 0 1 0
0 0 −λ 0 0 1

−2µ2 0 0 −2µ− λ 0 0
2µ2 −2µ2 0 0 −2µ− λ 0
0 2µ2 −2µ2 0 0 −2µ− λ

∣∣∣∣∣∣∣∣∣∣∣∣

+

+(−1)k+2A1×

×

∣∣∣∣∣∣∣∣∣∣∣∣

0 0 0 1 0 0
0 −λ 0 0 1 0
0 0 −λ 0 0 1

2µ2 0 0 −2µ− λ 0 0
0 −2µ2 0 0 −2µ− λ 0
0 2µ2 −2µ2 0 0 −2µ− λ

∣∣∣∣∣∣∣∣∣∣∣∣

+

+(−1)m+2A2×

×

∣∣∣∣∣∣∣∣∣∣∣∣

0 −λ 0 1 0 0
0 0 −λ 0 1 0
0 0 0 0 0 1

2µ2−2µ2 0 −2µ− λ 0 0
0 2µ2 −2µ2 0 −2µ− λ 0
0 0 2µ2 0 0 −2µ− λ

∣∣∣∣∣∣∣∣∣∣∣∣

.

Ïîçíà÷èâøè âèïèñàíi âèçíà÷íèêè ÷åðåç
I3
1 , I3

2 , I3
3 äiñòàíåìî õàðàêòåðèñòè÷íå ðiâíÿ-

ííÿ

D7(λ) = (A0 − λ)I3
1 + (−1)k+2A1I

3
2+

+(−1)m+2A2I
3
3 = 0. (6)

Îá÷èñëþþ÷è âèçíà÷íèêè I3
1 , I3

2 , I3
3 , ìà¹ìî

I3
1 = (λ(2µ+λ)+2µ2)I2

1 = (λ(2µ+λ)+2µ2)3,

I3
2 = −2µ2(λ(2µ + λ) + 2µ2)2,

I3
3 = ((−1)m+22µ)3.
Ïiäñòàâëÿþ÷è çíà÷åííÿ I3

1 , I3
2 , I3

3 ó ðiâ-
íiñòü (6) òà ïîêëàäàþ÷è µ = m

τ
, îäåðæèìî

D7(λ) = (A0 − λ)(1 +
λτ

m
(1 +

λτ

2m
))3+

+A1(1 + λτ
m

(1 + λτ
2m

))2 + A2 = 0.
Îòæå, äëÿ m = 2, 3 ðiâíiñòü (5) âiðíà.

Ïðèïóñòèìî, ùî äëÿ äåÿêîãî m−1 âîíà âið-
íà i äîâåäåìî, ùî âîíà ñïðàâäæó¹òüñÿ äëÿ
m.

Âèïèñóþ÷è õàðàêòåðèñòè÷íå ðiâíÿííÿ
ñèñòåìè (4)

D2m+1(λ) =

∣∣∣∣∣∣∣∣∣∣∣∣∣

A0 − λ 0 . . . 0 A1 0
0 −λ . . . 0 0 0
. . . . . . . . . . . . . . . . . .
0 0 . . . 0 0 0

2µ2 −2µ2 . . . 0 0 0
. . . . . . . . . . . . . . . . . .
0 0 . . . 0 0 0

. . . 0 A2 0 . . . 0

. . . 0 0 1 . . . 0

. . . . . . . . . . . . . . . . . .

. . . 0 −λ 0 . . . 1

. . . 0 0 −2µ− λ . . . 0

. . . . . . . . . . . . . . . . . .

. . . 2µ2 −2µ2 0 . . . −2µ− λ

∣∣∣∣∣∣∣∣∣∣∣∣∣

= 0

i ðîçêðèâàþ÷è îäåðæàíèé âèçíà÷íèê çà åëå-
ìåíòàìè ïåðøîãî ðÿäêà, ìà¹ìî:

D2m+1(λ) = (A0 − λ)Im
1 + A1(−1)k+2Im

2 +

+A2(−1)m+2Im
3 = 0. (7)

Äëÿ âèçíà÷íèêiâ Im
1 òà Im

2 íåâàæêî îäåðæà-
òè ðåêóðåíòíi ñïiââiäíîøåííÿ:

Im
1 = (λ(2µ + λ) + 2µ2)Im−1

1 ,
Im
2 = ((−1)(m+2)+(m+1))k(2µ2)kIm−k

1 .
(8)

Iç ðåêóðåíòíèõ ñïiââiäíîøåíü (8) îäåðæó¹ìî
Im
1 = (λ(2µ + λ) + 2µ2)m,

Im
2 = (−1)(2m+3)k(2µ2)k(λ(2µ + λ) + 2µ2)m−k.

70 Íàóêîâèé âiñíèê ×åðíiâåöüêîãî óíiâåðñèòåòó. 2010. Âèïóñê 501. Ìàòåìàòèêà.



Îá÷èñëþþ÷è âèçíà÷íèê Im
3 , âèêîðèñòàâ-

øè éîãî ñòðóêòóðó, ìà¹ìî

Im
3 = (−1)m(m+2)(2µ2)m.

Ïiäñòàâëÿþ÷è çíà÷åííÿ Im
1 , Im

2 , Im
3 ó ðiâ-

íÿííÿ (7), ìà¹ìî

D2m+1(λ) = (A0 − λ)(λ(2µ + λ) + 2µ2)m+

+A1(−1)2(m+km+1)(2µ2)k(λ(2µ+λ)+2µ2)m−k+

+A2(−1)(m+1)(m+2)(2µ2)m = 0.
Çâàæàþ÷è íà òå, ùî (m+1)(m+2) çàâæäè

ïàðíå, à µ = m
τ
,îäåðæó¹ìî

D2m+1(λ) = (A0 − λ)(1 +
λτ

m
(1 +

λτ

2m
))m+

+A1(1 + λτ
m

(1 + λτ
2m

))m−k + A2 = 0.
Ëåìà 1 äîâåäåíà.
2. Ðîçãëÿíåìî ëiíiéíå äèôåðåíöiàëüíå

ðiâíÿííÿ çi ñòàëèìè êîåôiöi¹íòàìè òà áàãà-
òüìà çàïiçíåííÿìè âèãëÿäó

x′(t) =
n∑

i=0

Aix(t− τi), (9)

êâàçiïîëiíîì ÿêîãî ìà¹ âèãëÿä

Φ(λ) =
n∑

i=0

Aie
−λτi − λ, (10)

äå Ai, i = 0, n � ñòàëi, 0 = τ0 < τ1 < . . .
. . . < τn = τ .

Âiäçíà÷èìî, ùî íàáëèæåííÿ ðiâíÿí-
íÿ iç çàïiçíåííÿì (9) ñèñòåìîþ çâè÷àé-
íèõ äèôåðåíöiàëüíèõ ðiâíÿíü çãiäíî ñõåìè
Êðàñîâñüêîãî-Ð¹ïiíà

z′0(t) =
p∑

i=0

Aizli(t),

z′i(t) = µ(zi−1(t)− zi(t)),
i = 1,m, µ = m

τ
, li = [mτi

τ
], m ∈ N

(11)

äîñëiäæåíî â ïðàöÿõ [4,8].
Äëÿ õàðàêòåðèñòè÷íîãî ðiâíÿííÿ ñèñòå-

ìè (11) îäåðæàíî çîáðàæåííÿ

Ψm(λ) = (A0 − λ)(1 +
λτ

m
)m+

+

p∑
i=1

Ai(1 +
λτ

m
)m−li = 0 (12)

i ïîêàçàíî, ùî êîðåíi õàðàêòåðèñòè÷íîãî
ðiâíÿííÿ (12) ìîæíà áðàòè â ÿêîñòi íà-
áëèæåíèõ çíà÷åíü íåàñèìïòîòè÷íèõ êîðåíiâ
êâàçiïîëiíîìà (10)[4].

Àïðîêñèìóþ÷à ñèñòåìà ïiäâèùåíî¨ òî-
÷íîñòi äëÿ ðiâíÿííÿ (9) ìà¹ âèãëÿä

z′0(t) =
n∑

i=0

Aizli(t),

z′i(t) = zm+j(t), (13)
z′m+j(t) = 2µ2(zi−1(t)− zi(t))− 2µzm+j(t),
j = 1,m, µ = m

τ
, li = [mτi

τ
], m ∈ N.

Íå âàæêî ïîêàçàòè, àíàëîãi÷íî ÿê äëÿ ñè-
ñòåìè (4), ùî õàðàêòåðèñòè÷íå ðiâíÿííÿ ñè-
ñòåìè (13) ìà¹ âèãëÿä

D2m+1(λ) = (A0 − λ)(1 +
λτ

m
(1 +

λτ

2m
))m+

+
n∑

i=1

Ai(1 +
λτ

m
(1 +

λτ

2m
))m−li = 0. (14)

Ëåìà 2. Äëÿ ôiêñîâàíèõ λ ∈ N ïîñëiäîâ-
íiñòü ôóíêöié

Hm(λ) =
D2m+1(λ)

(1 + λτ
m

(1 + λτ
2m

))m
,m ∈ N (15)

çáiãà¹òüñÿ ïðè m → ∞ äî êâàçiïîëiíîìà
(10).

Äîâåäåííÿ. Ðîçãëÿíå ôiêñîâàíå λ ∈ Z.
Òîäi λ 6= −m

τ
± m

τ
i çà ìîæëèâèì âèíÿòêîì

îäíîãî çíà÷åííÿ m. Îòæå, ôóíêöiÿ Hm(λ)
âèçíà÷åíà äëÿ âñiõ m ∈ N çà ìîæëèâèì âè-
íÿòêîì îäíîãî m ∈ N.

Âðàõîâóþ÷è ðiâíiñòü (14), ìà¹ìî

Hm(λ) = (A0−λ)+
n∑

i=1

Ai(1+
λτ

m
(1+

λτ

2m
))−li = 0.

(16)
Íà ïiäñòàâi âiäîìî¨ ãðàíèöi

lim
m→∞

(1 +
λτ

m
+

λ2τ 2

2m2
)
−τim

τ = e−λτi

òà îçíà÷åííÿ ÷èñëà li îäåðæó¹ìî ðiâíiñòü

lim
m→∞

((A0−λ) +
n∑

i=1

Ai(1 +
λτ

m
(1 +

λτ

2m
))−li) =
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= A0 − λ +
n∑

i=1

Aie
−λτi .

Îòæå, ïåðåõîäÿ÷è â ðiâíîñòi (16) äî ãðà-
íèöi ïðè m → ∞, äëÿ ôiêñîâàíîãî λ ∈ Z,
îäåðæèìî

lim
m→∞

Hm(λ) = −λ +
n∑

i=0

Aie
−λτi .

Ëåìà 2 äîâåäåíà.
Çàóâàæåííÿ 1. Ôóíêöiÿ Hm(λ), âèç-

íà÷åíà ñïiââiäíîøåííÿì (15), àïðîêñèìó¹
ïðè m → ∞ êâàçiïîëiíîì (10). Öþ âëàñ-
òèâiñòü ìîæíà âèêîðèñòàòè äëÿ íàáëèæå-
íîãî çíàõîäæåííÿ íåàñèìïòîòè÷íèõ êîðå-
íiâ êâàçiïîëiíîìà (10). Òàê ÿê íóëi ôóíêöié
D2m+1(λ) i Hm(λ), çãiäíî ðiâíîñòi (15), çái-
ãàþòüñÿ, òî êîðåíi õàðàêòåðèñòè÷íîãî ìíî-
ãî÷ëåíà (14) ìîæíà áðàòè â ÿêîñòi íàáëèæå-
íèõ çíà÷åíü íåàñèìïòîòè÷íèõ êîðåíiâ êâàçi-
ïîëiíîìà (10).

3. Çãiäíî ðåçóëüòàòiâ ïóíêòó 2 íåàñèìï-
òîòè÷íi êîðåíi êâàçiïîëiíîìà ëiíiéíîãî ðiâ-
íÿííÿ iç çàïiçíåííÿì ìîæíà íàáëèæàòè íó-
ëÿìè õàðàêòåðèñòè÷íîãî ìíîãî÷ëåíà âiä-
ïîâiäíî¨ àïðîêñèìóþ÷î¨ ñèñòåìè çâè÷àéíèõ
äèôåðåíöiàëüíèõ ðiâíÿíü. Äëÿ îá÷èñëåííÿ
êîðåíiâ ìíîãî÷ëåíiâ ðîçðîáëåíî ðÿä ñòàí-
äàðòíèõ ïðîöåäóð ó ðiçíèõ ïàêåòàõ ïðèêëà-
äíèõ ïðîãðàì.

Çîêðåìà â ïàêåòi Mathcad ìîæíà âèäiëè-
òè ôóíêöiþ polyroots(v), ÿêà ïîâåðòà¹ âå-
êòîð, ùî ìiñòèòü âñi êîðåíi ìíîãî÷ëåíà, êîå-
ôiöi¹íòè ÿêîãî ¹ åëåìåíòàìè âåêòîðà v. Ïðè
öüîìó íå ïîòðiáíî çàäàâàòè ïî÷àòêîâi íà-
áëèæåííÿ øóêàíèõ êîðåíiâ.

Ðîçãëÿíåìî âèïàäîê äèôåðåíöiàëüíîãî
ðiâíÿííÿ ç äâîìà çàïiçíåííÿìè (1) êâàçiïî-
ëiíîì ÿêîãî (2).

Õàðàêòåðèñòè÷íå ðiâíÿííÿ àïðîêñèìóþ-
÷î¨ ñèñòåìè äëÿ ðiâíÿííÿ (1) çà ñõåìîþ
Êðàñîâñüêîãî-Ð¹ïiíà çãiäíî (12) ìà¹ âèãëÿä

Ψm(λ) = (A0−λ)(1+
λτ2

m
)m+A1(1+

λτ2

m
)m−k+

+A2 = 0, äå k = [mτ1
τ2

].

Çäiéñíèâøè çàìiíó λ = m
τ2

(s− 1), äiñòàíå-

ìî ðiâíÿííÿ

sm+1− τ2

m
(
m

τ2

+A0)s
m−A1

τ2

m
sm−k−A2

τ2

m
= 0,

ÿêå ìà¹ çðó÷íèé âèãëÿä äëÿ ÷èñåëüíîãî çíà-
õîäæåííÿ éîãî êîðåíiâ íà ÅÎÌ.

Ó âèïàäêó ñõåìè àïðîêñèìàöi¨ ïiäâèùå-
íî¨ òî÷íîñòi (3) äëÿ ðiâíÿííÿ (1) õàðàêòåðè-
ñòè÷íå ðiâíÿííÿ ìà¹ âèãëÿä

D2m+1(λ) = (A0 − λ)(1 +
λτ

m
(1 +

λτ

2m
))m+

+A1(1 +
λτ

m
(1 +

λτ

2m
))m−k + A2 = 0. (17)

Ïåðåïèøåìî ðiâíÿííÿ (17) ó âèãëÿäi

(A0 − λ)((
λτ

m
+ 1)2 + 1)m+

+2kA1((
λτ

m
+ 1)2 + 1)m−k + 2mA2 = 0. (18)

Ïðèâåäåìî ðiâíÿííÿ (18) äî âèãëÿäó, çðó-
÷íîãî äëÿ ðåàëiçàöi¨ íà ÅÎÌ. Çäiéñíèìî â
(18) çàìiíó λ = m

τ
(s− 1), îäåðæèìî

(A0 +
m

τ
− m

τ
s)(s2 + 1)m + 2kA1(s

2 + 1)m−k+

+2mA2 = 0.
Ðîçêëàäàþ÷è (s2 +1)m çà ñòåïåíÿìè s, äi-

ñòàíåìî ðiâíÿííÿ

(A +
m

τ
− m

τ
s)

m∑
i=0

Ci
ms2(m−i)+

+2kA1

m−k∑
j=0

Cj
m−ks

2(m−k−j) + 2mA2 = 0,

ÿêå ìîæíà çàïèñàòè ó ñòàíäàðòíîìó âèãëÿäi

α0s
2m+1 + α1s

2m + α2s
2m−1 + . . . + α2ms+

+α2m+1 = 0,
äå α0 = −m

τ
, α1 = A0 + m

τ
,

α2m = −m
τ
, α2m+1 = A0+

m
τ
+2kA1+2mA2,

α2i = −m
τ
Ci

m, i = 0,m− 1

α2i+1 = (A0 + m
τ
)Ci

m, i = 1, k − 1

α2i+1 = (A0 + m
τ
)Ci

m + 2kA1C
i−k
m−k,

i = k, m− 1.
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Ïðèêëàä. Ðîçãëÿíåìî ðiâíÿííÿ

x′(t) = x(t) + x(t− 0.5) + x(t− 1) (19)

õàðàêòåðèñòè÷íèé êâàçiïîëiíîì ÿêîãî ìà¹
âèãëÿä

λ = 1 + e−0.5λ + e−λ. (20)

Çäiéñíèìî àïðîêñèìàöiþ ðiâíÿííÿ (19) çà
ñõåìîþ Êðàñîâñüêîãî-Ð¹ïiíà i çà ñõåìîþ ïiä-
âèùåíî¨ òî÷íîñòi. Àïðîêñèìó¹ìî êîðiíü êâà-
çiïîëiíîìà (20) ç íàéáiëüøîþ äiéñíîþ ÷à-
ñòèíîþ îá÷èñëþþ÷è éîãî íàáëèæåííÿ âiä-
ïîâiäíèì êîðåíåì õàðàêòåðèñòè÷íèõ ìíî-
ãî÷ëåíiâ àïðîêñèìóþ÷èõ ñèñòåì çâè÷àéíèõ
äèôåðåíöiàëüíèõ ðiâíÿíü. Ðåçóëüòàòè îá÷è-
ñëåíü ïðè ðiçíèõ m(m > 3), íàâåäåíi â Òà-
áëèöi 1, äå λÊ.Ð.

i � îäåðæàíå íàáëèæåííÿ çà
ñõåìîþ Êðàñîâñüêîãî-Ð¹ïiíà, à λÏ.Ò.

i � íà-
áëèæåííÿ çà ñõåìîþ ïiäâèùåíî¨ òî÷íîñòi.

Òàáëèöÿ 1

m λÊ.Ð.
1 λÏ.Ò.

1

4 1,7263 1,6464
10 1,6741 1,6382
18 1,6575 1,6378

Äiéñíèé êîðiíü êâàçiïîëiíîìà ç íàé-
áiëüøîþ äiéñíîþ ÷àñòèíîþ, çíàéäåíèé ìå-
òîäîì ïîäiëó âiäðiçêà íàâïië, äîðiâíþ¹ λ =
1, 6361. Iç Òàáëèöi 1 âèäíî, ùî íàáëèæåí-
íÿ çà ñõåìîþ ïiäâèùåíî¨ òî÷íîñòi ¹ çíà÷íî
åôåêòèâíiøèìè íiæ íàáëèæåííÿ çà ñõåìîþ
Êðàñîâñüêîãî-Ð¹ïiíà.
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