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Îá ýêñòðåìàëüíûõ ðåøåíèÿõ òðåõ êðàåâûõ çàäà÷
ÎÄÓ ïÿòîãî ïîðÿäêà

Ì.Ì. Àäúþòîâ

Àííîòàöèÿ. Ïîñòðîåíû ýêñòðåìàëüíûå ðåøåíèÿ äëÿ íåêîòîðûõ äâóõ-òî÷å÷íûõ
êðàåâûõ çàäà÷ ïðîñòåéøåãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ ïÿòîãî ïîðÿäêà.

Áèáëèîãð. 3 íàçâ.

ÓÄÊ 517.927

Ðàññìîòðèì äâóõòî÷å÷íóþ êðàåâóþ çàäà÷ó

x(5) = f(t), |f | ≤ 1, lix = 0, i = 1, ..., 5, (1)

ãäå f ∈ L(I, [−1, 1]), lix = x(mi)(0) èëè lix = x(mi)(1), 0 ≤ mi ≤ 4.
×åðåç X îáîçíà÷èì ìíîæåñòâî ðåøåíèé êðàåâîé çàäà÷è (1). Ðåøåíèå ym ∈ X

äëÿ m ∈ {0, ..., 4} íàçûâàåòñÿ ýêñòðåìàëüíûì ðåøåíèåì, åñëè äëÿ íåãî âûïîëíÿåòñÿ
óñëîâèå

‖y(m)
m ‖C = max{‖x(m)‖C : x ∈ X}. (2)

×åðåç Ym,m ∈ {0, ..., 4} îáîçíà÷èì ìíîæåñòâî òàêèõ ýêñòðåìàëüíûõ ðåøåíèé. Â
ðàáîòå [2] äîêàçàíî ñâîéñòâî ýêñòðåìàëüíûõ ðåøåíèé, êîòîðîå áóäåò èñïîëüçîâàíî
â äàííîé ðàáîòå è ïðèìåíèòåëüíî ê íàøåé çàäà÷å ìîæåò áûòü ñôîðìóëèðîâàíî
ñëåäóþùèì îáðàçîì:

Ïóñòü τ ∈ (0, 1) è G(t, τ) - ðåøåíèå êðàåâîé çàäà÷è

x(5)(t) = δ(t− τ), lix = 0, i = 1, ..., 5,

ãäå δ - äåëüòà ôóíêöèÿ.
Åñëè ýêñòðåìàëüíàÿ ôóíêöèÿ ym, m ∈ {0, ..., 4}, ïðèíèìàåò ýêñòðåìàëüíîå çíà÷åíèå

â òî÷êå η ∈ (0, 1), òî

y(5)
m (s) = sign (G(m)(η, s))sign (y(m)

m (η)), s ∈ (0, 1). (3)
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Âñåãî (ñ òî÷íîñòüþ äî çàìåíû íåçàâèñèìîé ïåðåìåííîé t íà 1− t) âîçìîæíû

1 + C4
5 ∗ C1

5 + C3
5 ∗ C2

5 = 126

ðàçëè÷íûå êðàåâûõ çàäà÷ âèäà (1). Ýòî çàäà÷à Êîøè ñ óñëîâèÿìè íà ëåâîì êîíöå
èíòåðâàëà ïëþñ âñåâîçìîæíûå êðàåâûå çàäà÷è ñ ðàçëè÷íûì ÷èñëîì ãðàíè÷íûõ óñëîâèé
íà êîíöàõ èíòåðâàëà [0, 1].

Çàäà÷à (1) èçó÷àåòñÿ ïðè äîïîëíèòåëüíûõ îãðàíè÷åíèÿõ íà êðàåâûå óñëîâèÿ
m∑

k=0

(a(k) + b(k)) ≥ m + 1, m ∈ {0, ..., 3},
4∑

k=0

(a(k) + b(k)) = 5, (4)

çäåñü a(m) = 1 äëÿ m ∈ {0, ..., 4}, åñëè íàéäåòñÿ i ∈ {1, ..., 5} òàêîå, ÷òî lix = x(m)(0), è
a(m) = 0 â ïðîòèâíîì ñëó÷àå; b(m) = 1 äëÿ m ∈ {0, ..., 4}, åñëè íàéäåòñÿ i ∈ {1, ..., 5}
òàêîå, ÷òî lix = x(m)(1), è b(m) = 0 â ïðîòèâíîì ñëó÷àå.

Êàê ñëåäóåò èç ðàáîòû [1], ïðè óñëîâèÿõ (4) äëÿ ëþáîãî f ∈ L(I, R) çàäà÷à (1)
èìååò ðåøåíèå, êîòîðîå åäèíñòâåííî.

Èç ðåçóëüòàòîâ, ïîëó÷åííûõ â ðàáîòå [2], ñ ó÷åòîì îãðàíè÷åíèé (4) ñëåäóåò, ÷òî
íåîáõîäèìî èçó÷àòü ñâîéñòâà ýêñòðåìàëüíûõ ðåøåíèé ñëåäóþùèõ øåñòè çàäà÷:

x(5) = f(t), |f | ≤ 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′′(0) = 0, x′′′(1) = 0; (5)

x(5) = f(t), |f | ≤ 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′′(1) = 0, x′′′(0) = 0; (6)
x(5) = f(t), |f | ≤ 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′′(1) = 0, x′′′(1) = 0; (7)
x(5) = f(t), |f | ≤ 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′(1) = 0, x′′′(0) = 0; (8)
x(5) = f(t), |f | ≤ 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′(1) = 0, x′′(0) = 0; (9)
x(5) = f(t), |f | ≤ 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′′(0) = 0, x′′(1) = 0. (10)

Â äàííîé ðàáîòå äîêàçàíî, ÷òî ýêñòðåìàëüíûå ðåøåíèÿ ïåðâîé, âòîðîé è òðåòüåé
èç ïðèâåäåííûõ âûøå çàäà÷ (5)-(7) ñîâïàäàþò ñ ðåøåíèÿìè ñëåäóþùèõ çàäà÷

x(5) = 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′′(0) = 0, x′′′(1) = 0, (11)

x(5) = 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′′(1) = 0, x′′′(0) = 0, (12)
x(5) = 1, x(0) = 0, x(1) = 0, x′(0) = 0, x′′(1) = 0, x′′′(1) = 0, (13)

ñîîòâåòñòâåííî, à òàêæå ïîëó÷åíû ÷èñëåííûå îãðàíè÷åíèÿ íà çíà÷åíèÿ ýêñòðåìàëüíûõ
ôóíêöèé è èõ ïðîèçâîäíûõ. Àíàëîãè÷íûå ðåçóëüòàòû äëÿ çàäà÷ (8)-(10) ïîëó÷åíû â
ðàáîòå [3].

Îáîçíà÷èì ÷åðåç G1(t, s), G2(t, s) è G3(t, s), ñîîòâåòñòâåííî, ôóíêöèè Ãðèíà êðàåâûõ
çàäà÷ (5)-(7). Òîãäà

G1(t, s) = t3(s− 1)((s3 − 3s2 + 3s + 3)t− 4s3 + 12s2 − 12s)/72, 0 ≤ t ≤ s ≤ 1,

G1(t, s) = (t− 1)s2((s2 − 4s + 6)t3 + (−3s2 + 12s− 18)t2 + (−3s2 + 12s)t− 3s2)/72,

0 ≤ s ≤ t ≤ 1;
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G′
1(t, s) = t2(s− 1)((s3 − 3s2 + 3s + 3)t− 3s3 + 9s2 − 9s)/18, 0 ≤ t ≤ s ≤ 1,

G′
1(t, s) = s2((s2 − 4s + 6)t3 + (−3s2 + 12s− 18)t2 + 9t− 3s)/18, 0 ≤ s ≤ t ≤ 1;

G′′
1(t, s) = t(s− 1)((s3 − 3s2 + 3s + 3)t− 2s3 + 6s2 − 6s)/6, 0 ≤ t ≤ s ≤ 1,

G′′
1(t, s) = s2((s2 − 4s + 6)t2 + (−2s2 + 8s− 12)t + 3)/6, 0 ≤ s ≤ t ≤ 1;

G′′′
1 (t, s) = (s− 1)((s3 − 3s2 + 3s + 3)t− s3 + 3s2 − 3s)/3, 0 ≤ t ≤ s ≤ 1,

G′′′
1 (t, s) = (t− 1)s2(s2 − 4s + 6)/3, 0 ≤ s ≤ t ≤ 1;

G′′′′
1 (t, s) = (s− 1)(s3 − 3s2 + 3s + 3), 0 ≤ t ≤ s ≤ 1,

G′′′′
1 (t, s) = s2(s2 − 4s + 6), 0 ≤ s ≤ t ≤ 1.

Äëÿ ôóíêöèè Ãðèíà G2(t, s) è åå ïðîèçâîäíûõ ïîëó÷àåì ñëåäóþùèå âûðàæåíèÿ:

G2(t, s) = t2(s− 1)2((s2 − 2s− 5)t2 − 6s2 + 12s)/120, 0 ≤ t ≤ s ≤ 1,

G2(t, s) = s(t− 1)((s3 − 4s2 + 8)t3 + (s3 − 4s2 − 12)t2 + (−5s3 + 20s2)t− 5s3)/120,

0 ≤ s ≤ t ≤ 1;

G′
2(t, s) = t(s− 1)2((s2 − 2s− 5)t2 − 3s2 + 6s)/30, 0 ≤ t ≤ s ≤ 1,

G′
2(t, s) = s((s3 − 4s2 + 8)t3 − 15t2 + (−3s3 + 12s2 + 6)t− 5s2)/30,

0 ≤ s ≤ t ≤ 1;

G′′
2(t, s) = (s− 1)2((s2 − 2s− 5)t2 − s2 + 2s)/10, 0 ≤ t ≤ s ≤ 1,

G′′
2(t, s) = s(t− 1)((s3 − 4s2 + 8)t + s3 − 4s2 − 2)/10, 0 ≤ s ≤ t ≤ 1;

G′′′
2 (t, s) = t(s− 1)2(s2 − 2s− 5)/5, 0 ≤ t ≤ s ≤ 1,

G′′′
2 (t, s) = s((s3 − 4s2 + 8)t− 5)/5, 0 ≤ s ≤ t ≤ 1;

G′′′′
2 (t, s) = (s− 1)2(s2 − 2s− 5)/5, 0 ≤ t ≤ s ≤ 1,

G′′′′
2 (t, s) = s(s3 − 4s2 + 8)/5, 0 ≤ s ≤ t ≤ 1.

Äëÿ ôóíêöèè Ãðèíà G3(t, s) è åå ïðîèçâîäíûõ ïîëó÷àåì ñëåäóþùèå âûðàæåíèÿ:

G3(t, s) = t2(s− 1)((−s3 + 3s2 + 3s + 3)t2 + (4s3 − 12s2 − 12s)t− 6s3 + 18s2)/72,

0 ≤ t ≤ s ≤ 1,
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G3(t, s) = (t− 1)s3((−s + 4)t3 + 3(s− 4)t2 + 3(−s + 4)t− 3s)/72, 0 ≤ s ≤ t ≤ 1;

G′
3(t, s) = t(s− 1)((−s3 + 3s2 + 3s + 3)t2 + (3s3 − 9s2 − 9s)t− 3s3 + 9s2)/18,

0 ≤ t ≤ s ≤ 1,

G′
3(t, s) = s3((−s + 4)t3 + (3s− 12)t2 + (−3s + 12)t− 3)/18, 0 ≤ s ≤ t ≤ 1;

G′′
3(t, s) = (s− 1)((−s3 + 3s2 + 3s + 3)t2 + (2s3 − 6s2 − 6s)t− s3 + 3s2)/6,

0 ≤ t ≤ s ≤ 1,

G′′
3(t, s) = −(t− 1)2s3(s− 4)/6, 0 ≤ s ≤ t ≤ 1;

G′′′
3 (t, s) = (s− 1)((−s3 + 3s2 + 3s + 3)t + s3 − 3s2 − 3s)/3, 0 ≤ t ≤ s ≤ 1,

G′′′
3 (t, s) = −(t− 1)s3(s− 4)/3, 0 ≤ s ≤ t ≤ 1;

G′′′′
3 (t, s) = (s− 1)(−s3 + 3s2 + 3s + 3)/3, 0 ≤ t ≤ s ≤ 1,

G′′′′
3 (t, s) = −s3(s− 4)/3, 0 ≤ s ≤ t ≤ 1.

Îáîçíà÷èì ÷åðåç x1(t), x2(t) è x3(t), ñîîòâåòñòâåííî, ðåøåíèÿ çàäà÷ (11)-(13).
Îïðåäåëèì ÷èñëà Mij ñëåäóþùèì îáðàçîì

Mij = max{|x(j)
i (t)| : t ∈ [0, 1]}, i ∈ {1, ..., 3}, j ∈ {0, ..., 4}.

Òîãäà èìååì äëÿ x1(t) :

x1(t) = t3(t− 1)(t− 2)/120;

x
′
1(t) = t2(5t2 − 12t + 6)/120;

x
′′
1(t) = t(5t2 − 9t + 3)/30;

x
′′′
1 (t) = (t− 1)(5t− 1)/10;

x
′′′′
1 (t) = (10t− 6)/10.

Íåñëîæíî óáåäèòüñÿ, ÷òî

M10 = x1((6−
√

6)/5) < 0.00111579;

M11 = −x
′
1(1) < 0.00833334;

M12 = −x
′′
1(1) < 0.03333334;

M13 = x
′′′
1 (0) = 0.1;

M14 = −x
′′′′
1 (0) = 0.6.
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Äëÿ ðåøåíèÿ x2(t) è åãî ïðîèçâîäíûõ ïîëó÷àåì ñëåäóþùèå âûðàæåíèÿ:

x2(t) = t2(t− 1)(5t2 − 4t− 4)/600;

x
′
2(t) = t(25t3 − 36t2 + 8)/600;

x
′′
2(t) = (t− 1)(25t2 + 25t− 2)/150;

x
′′′
2 (t) = t(25t− 18)/50;

x
′′′′
2 (t) = (25t− 9)/25.

Ïîñòîÿííûå M2j, j ∈ {0, ..., 4} â ýòîì ñëó÷àå ïðèíèìàþò ñëåäóþùèå çíà÷åíèÿ:

M20 = x2(0.627617) < 0.00111013;

M21 = −x
′
2(1) = 0.005;

M22 = −x
′′
2((−25 +

√
825)/50) < 0.0177708;

M23 = x
′′′
2 (1) = 0.14;

M24 = x
′′′′
2 (1) = 0.64.

Äëÿ ðåøåíèÿ x3(t) è åãî ïðîèçâîäíûõ ïîëó÷àåì ñëåäóþùèå âûðàæåíèÿ:

x3(t) = (−7t4 + 4t3)/360 = t2(t− 1)(3t2 − 8t + 6)/360;

x
′
3(t) = t(15t3 − 44t2 + 42t− 12)/360;

x
′′
3(t) = (5t3 − 2t)/30 = (t− 1)2(5t− 1)/30;

x
′′′
3 (t) = (t− 1)(15t− 7)/30;

x
′′′′
3 (t) = (15t− 11)/15.

Ïîñòîÿííûå M3j, j ∈ {0, ..., 4} â ýòîì ñëó÷àå ïðèíèìàþò ñëåäóþùèå çíà÷åíèÿ:

M30 = −x3(0.513962) < 0.000956072;

M31 = −x
′
3(0.2) < 0.00291112;

M32 = −x
′′
3(0) < 0.0333334;

M33 = x
′′′
2 (0) < 0.2333334;

M34 = −x
′′′′
2 (0) < 0.7333334.

Òåïåðü â êà÷åñòâå ôóíêöèè f(t) â çàäà÷å (1) ðàññìîòðèì ñëåäóþùóþ ôóíêöèþ,
îáîçíà÷èâ åå fs(t):

fs(t) = −1,

åñëè t ∈ [0, s] è
fs(t) = 1

äëÿ t ∈ (s, 1], s ∈ (0, 1).
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Ðåøåíèÿ êðàåâûõ çàäà÷ (5)-(7) â ýòîì ñëó÷àå îáîçíà÷èì, ñîîòâåòñòâåííî, x1s(t),
x2s(t) è x3s(t). Íåïîñðåäñòâåííî èíòåãðèðóÿ, ïîëó÷àåì äëÿ x1s(t):

x1s(t) = t3(−3t2 + (−2s5 + 10s4 − 20s3 + 30s− 9)t + 8s5 − 40s4 + 80s3 − 60s2+

+6)/360, 0 ≤ t ≤ s ≤ 1,

x1s(t) = (t− 1)(3t4 + (−2s5 + 10s4 − 20s3 − 6)t3 + (6s5 − 30s4 + 60s3)t2 + (6s5−
−30s4)t + 6s5)/360, 0 ≤ s ≤ t ≤ 1;

x′1s(t) = t2(−15t2 + (−8s5 + 40s4 − 80s3 + 120s− 36)t + 24s5 − 120s4 + 240s3−

−180s2 + 18)/360, 0 ≤ t ≤ s ≤ 1,

x′1s(t) = (15t4 + (−8s5 + 40s4 − 80s3 − 36)t3 + (24s5 − 120s4 + 240s3+

+18)t2 − 120s3t + 30s4)/360, 0 ≤ s ≤ t ≤ 1;

x′′1s(t) = t(−5t2 + (−2s5 + 10s4 − 20s3 + 30s− 9)t + 4s5 − 20s4 + 40s3 − 30s2+

+3)/30, 0 ≤ t ≤ s ≤ 1,

x′′1s(t) = (5t3 + (−2s5 + 10s4 − 20s3 − 9)t2 + (4s5 − 20s4 + 40s3 + 3)t−
−10s3)/30, 0 ≤ s ≤ t ≤ 1;

x′′′1s(t) = (−15t2 + (−4s5 + 20s4 − 40s3 + 60s− 18)t + 4s5 − 20s4 + 40s3−

−30s2 + 3)/30, 0 ≤ t ≤ s ≤ 1,

x′′′1s(t) = (t− 1)(15t− 4s5 + 20s4 − 40s3 − 3)/30, 0 ≤ s ≤ t ≤ 1;

x′′′′1s (t) = (−15t− 2s5 + 10s4 − 20s3 + 30s− 9)/15, 0 ≤ t ≤ s ≤ 1,

x′′′′1s (t) = (15t− 2s5 + 10s4 − 20s3 − 9)/15, 0 ≤ s ≤ t ≤ 1;

Äëÿ ðåøåíèÿ x2s(t) è åãî ïðîèçâîäíûõ ïîëó÷àåì ñëåäóþùèå âûðàæåíèÿ:

x2s(t) = t2(−5t3 + (−2s5 + 10s4 − 40s2 + 50s− 9)t2 + 12s5 − 60s4 + 100s3−

−60s2 + 4)/600, 0 ≤ t ≤ s ≤ 1,

x2s(t) = (t− 1)(5t4 + (−2s5 + 10s4 − 40s2 − 4)t3 + (−2s5 + 10s4 + 60s2−
−4)t2 + (10s5 − 50s4)t + 10s5)/600, 0 ≤ s ≤ t ≤ 1;

x′2s(t) = t(−25t3 + (−8s5 + 40s4 − 160s2 + 200s− 36)t2 + 24s5 − 120s4 + 200s3−
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−120s2 + 8)/600, 0 ≤ t ≤ s ≤ 1,

x′2s(t) = (25t4 + (−8s5 + 40s4 − 160s2 − 36)t3 + 300s2t2 + (24s5 − 120s4−
−120s2 + 8)t + 50s4)/600, 0 ≤ s ≤ t ≤ 1;

x′′2s(t) = (−25t3 + (−6s5 + 30s4 − 120s2 + 150s− 27)t2 + 6s5 − 30s4 + 50s3−

−30s2 + 2)/150, 0 ≤ t ≤ s ≤ 1,

x′′2s(t) = (t− 1)(25t2 + (−6s5 + 30s4 − 120s2 − 2)t− 6s5 + 30s4 + 30s2−
−2)/150, 0 ≤ s ≤ t ≤ 1;

x′′′2s(t) = t(−25t− 4s5 + 20s4 − 80s2 + 100s− 18)/50, 0 ≤ t ≤ s ≤ 1,

x′′′2s(t) = (25t2 + (−4s5 + 20s4 − 80s2 − 18)t + 50s2)/50, 0 ≤ s ≤ t ≤ 1;

x′′′′2s (t) = (−25t− 2s5 + 10s4 − 40s2 + 50s− 9)/25, 0 ≤ t ≤ s ≤ 1,

x′′′′2s (t) = (25t− 2s5 + 10s4 − 40s2 − 9)/25, 0 ≤ s ≤ t ≤ 1;

Äëÿ ðåøåíèÿ x3s(t) è åãî ïðîèçâîäíûõ ïîëó÷àåì ñëåäóþùèå âûðàæåíèÿ:

x3s(t) = t2(−3t3 + (2s5 − 10s4 + 30s− 11)t2 + (−8s5 + 40s4−

−60s2 + 14)t + 12s5 − 60s4 + 60s3 − 6)/360, 0 ≤ t ≤ s ≤ 1,

x3s(t) = (t− 1)(3t4 + (2s5 − 10s4 − 8)t3 + (−6s5 + 30s4+

+6)t2 + (6s5 − 30s4)t + 6s5)/360, 0 ≤ s ≤ t ≤ 1;

x′3s(t) = t(−15t3 + (8s5 − 40s4 + 120s− 44)t2 + (−24s5 + 120s4−
−180s2 + 42)t + 24s5 − 120s4 + 120s3 − 12)/360, 0 ≤ t ≤ s ≤ 1,

x′3s(t) = (15t4 + (8s5 − 40s4 − 44)t3 + (−24s5 + 120s4 + 42)t2+

+(24s5 − 120s4 − 12)t + 30s4)/360, 0 ≤ s ≤ t ≤ 1;

x′′3s(t) = (−5t3 + (2s5 − 10s4 + 30s− 11)t2 + (−4s5 + 20s4 − 30s2+

+7)t + 2s5 − 10s4 + 10s3 − 1)/30, 0 ≤ t ≤ s ≤ 1,

x′′3s(t) = (t− 1)2(5t + 2s5 − 10s4 − 1)/30, 0 ≤ s ≤ t ≤ 1;

x′′′3s(t) = (−15t2 + (4s5 − 20s4 + 60s− 22)t− 4s5 + 20s4 − 30s2 + 7)/30,

0 ≤ t ≤ s ≤ 1,

x′′′3s(t) = (t− 1)(15t + 4s5 − 20s4 − 7)/30, 0 ≤ s ≤ t ≤ 1;
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x′′′′3s (t) = (−15t + 2s5 − 10s4 + 30s− 11)/15, 0 ≤ t ≤ s ≤ 1,

x′′′′3s (t) = (15t + 2s5 − 10s4 − 11)/15, 0 ≤ s ≤ t ≤ 1;

Îñòàëîñü ïîêàçàòü,÷òî ‖x(m)
is ‖C , i = 1, 2, 3, m = 1, 2, 3 ïðèíèìàåò íàèáîëüøåå

çíà÷åíèå ïðè s = 0 è s = 1. Òîãäà èç (3) ñëåäóåò Yim = {xg, x−g}. Íà÷íåì ñ èññëåäîâàíèÿ
êîðíåé ôóíêöèé Ãðèíà G

(m)
i (t, s). Îáî-çíà÷èì ÷åðåç tim(s), i ∈ {1, 2, 3}, m ∈

{1, 2, 3}, êîðíè G
(m)
i (t, s). Òàáëèöû 1, 2 è 3 ïîêàçûâàþò, ÷òî tim(s) ìîíîòîííû.

Òàáëèöà 1. t1m(s)
s t11(s) t12(s) t13(s)
0.1 0.6465 0.3179 0.0828
0.2 0.6598 0.3462 0.1399
0.3 0.6738 0.3784 0.1796
0.4 0.6885 0.4151 0.2072
0.5 0.7039 0.4516 0.2258
0.6 0.7197 0.4756 0.2378
0.7 0.7349 0.4898 0.2449
0.8 0.7455 0.4969 0.2485
0.9 0.7494 0.4996 0.2498

Òàáëèöà 2. t2m(s)
s t21(s) t22(s) t23(s)
0.1 0.5816 0.2561 0.6281
0.2 0.5898 0.2742 0.6371
0.3 0.6020 0.3043 0.6521
0.4 0.6177 0.3369 0.6735
0.5 0.6366 0.3612 0.7018
0.6 0.6581 0.3793 0.7379
0.7 0.6797 0.3924 0.7833
0.8 0.6951 0.4013 0.8401
0.9 0.7042 0.4065 0.9109
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Òàáëèöà 3. t3m(s)
s t31(s) t32(s) t33(s)
0.1 0.3866 0.0663 0.0988
0.2 0.4051 0.1105 0.1918
0.3 0.4259 0.1437 0.2759
0.4 0.4497 0.1700 0.3501
0.5 0.4771 0.1911 0.4146
0.6 0.5052 0.2083 0.4703
0.7 0.5298 0.2223 0.5182
0.8 0.5501 0.2337 0.5593
0.9 0.5662 0.2428 0.5946

Òàáëèöû 4, 5 è 6 ïîêàçûâàþò, ÷òî ‖x(m)
is ‖C ïðèíèìàåò íàèáîëüøåå çíà÷åíèå ïðè

s = 0 è s = 1.

Òàáëèöà 4. x
(m)
1s

s t x′1s t x′′1s t x′′′1s

0.0 1.000 -0.00833 1.000 -0.03333 0.000 0.10000
0.1 1.000 -0.00824 1.000 -0.03303 0.000 0.09127
0.2 1.000 -0.00765 1.000 -0.03118 0.610 -0.07619
0.3 1.000 -0.00635 1.000 -0.02687 0.631 -0.06811
0.4 1.000 -0.00432 1.000 -0.01985 0.670 -0.05457
0.5 1.000 -0.00174 1.000 -0.01042 0.729 -0.03668
0.6 1.000 0.00112 0.624 0.00508 0.000 -0.04803
0.7 1.000 0.00390 0.839 0.01252 0.000 -0.07032
0.8 1.000 0.00623 1.000 0.02265 0.000 -0.08671
0.9 1.000 0.00779 1.000 0.03033 0.000 -0.09667
1.0 1.000 0.00833 1.000 0.03333 0.000 -0.10000
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Òàáëèöà 5. x
(m)
2s

s t x′2s t x′′2s t x′′′2s

0.0 1.000 -0.00500 0.720 -0.01777 1.000 0.14000
0.1 1.000 -0.00467 0.724 -0.01673 1.000 0.13404
0.2 1.000 -0.00374 0.738 -0.01376 1.000 0.11661
0.3 1.000 -0.00234 0.767 -0.00931 1.000 0.08905
0.4 1.000 -0.00067 0.387 0.00278 1.000 0.05342
0.5 0.889 0.00107 0.000 -0.00625 0.263 0.03445
0.6 1.000 0.00259 0.621 0.01031 0.310 0.04793
0.7 1.000 0.00381 0.677 0.01425 1.000 -0.07141
0.8 1.000 0.00459 0.707 0.01667 1.000 -0.10637
0.9 1.000 0.00494 0.718 0.01763 1.000 -0.13080
1.0 1.000 0.00500 0.720 0.01777 1.000 -0.14000

Òàáëèöà 6. x
(m)
3s

s t x′3s t x′′3s t x′′′3s

0.0 0.200 -0.00291 0.000 -0.03333 0.000 0.23333
0.1 0.201 -0.00290 0.000 -0.03303 0.000 0.22340
0.2 0.203 -0.00286 0.000 -0.03118 0.000 0.19436
0.3 0.213 -0.00267 0.000 -0.02687 0.000 0.14841
0.4 1.000 0.00229 0.000 -0.01985 0.051 0.09033
0.5 1.000 0.00174 0.000 -0.01042 0.229 0.04709
0.6 1.000 0.00091 0.619 0.00462 0.000 -0.05063
0.7 0.144 0.00076 0.000 0.01217 0.000 -0.11901
0.8 0.181 0.00178 0.000 0.02265 0.000 -0.17729
0.9 0.195 0.00258 0.000 0.03033 0.000 -0.21800
1.0 0.200 0.00291 0.000 0.03333 0.000 -0.23333
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