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Polynomial Chebyshev approximation have been 
omputed for the fun
tions
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Z

x
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f(t) dt; f(t) = arsh t or ar
sin t:

Âî ìíîãèõ âû÷èñëèòåëüíûõ çàäà÷àõ âîçíèêàåò íåîáõîäèìîñòü â íàõîæäåíèè

êîý��èöèåíòîâ ×åáûøåâà �óíêöèè

R

x

�1

f(x) dx ïî èçâåñòíîìó ðàçëîæåíèþ â

ðÿä ×åáûøåâà �óíêöèè f(x). Ñîîòâåòñòâóþùàÿ ìåòîäèêà èçâåñòíà (ñì., íàïðè-

ìåð, [1℄, òåîðåìû 9:4 è 9:6), ïîëó÷åíû êîíêðåòíûå ðàçëîæåíèÿ äëÿ ðÿäà �óíê-

öèé, íàïðèìåð, f(x) = ln(1 + x); sinx; : : : : Àâòîðó ïðèõîäèëîñü èñïîëüçîâàòü

�óíêöèè
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Èõ ðàçëîæåíèÿ â èìåþùåéñÿ ëèòåðàòóðå íå áûëî íàéäåíî, ÷òî è ïîñëóæèëî ïî-

âîäîì äëÿ äàííîé ñòàòüè. Â íåé äàþòñÿ êîý��èöèåíòû ðàçëîæåíèé óêàçàííûõ

�óíêöèé:
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= 0:9552018064 : : : :

n a

(1)

n
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a
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0 0.96530568 0.05184924 1.21651767

1 -0.01058987 -0.05361909 -0.12384640

2 0.00052213 0.00188557 -0.00368756

3 -0.00003945 -0.00012566 -0.00018014

4 0.00000367 0.00001093 -0.00000997

5 -0.00000038 -0.00000110 -0.00000058

6 0.00000004 0.00000012 -0.00000004

7 -0.00000001 -0.00000001
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Ýòè êîý��èöèåíòû ïîëó÷åíû íà îñíîâå ðàâåíñòâ
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â êîòîðûõ êîý��èöèåíòû áðàëèñü èç òàáëèö 3:7 è 3:11 ñïðàâî÷íèêà [2℄. �àçëî-

æåíèÿ (1),(2) ïîëó÷åíû ñîîòâåòñòâåííî èç (4),(5) äåëåíèåì íà t ñ ïîñëåäóþùèì

ïî÷ëåííûì èíòåãðèðîâàíèåì. Òàê êàê
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Ïî ýòèì �îðìóëàì è íàõîäèëèñü êîý��èöèåíòû â óêàçàííîé âûøå òàáëèöå.

Äîêàæåì, íàïðèìåð, �îðìóëû (7). Áóäåò ñóùåñòâåííî èñïîëüçîâàíî ðàâåí-

ñòâî
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Âû÷èñëÿÿ çäåñü ïåðâûé èíòåãðàë íåïîñðåäñòâåííî è çàìåíÿÿ t íà 1=t âî âòîðîì

(ïîä çíàêîì ñóììû), ïîëó÷èì
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Îáîçíà÷èì ÷åðåç S ñóììó �èãóðèðóþùåãî çäåñü ðÿäà. Òîãäà
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è ò.ä. Ñâîáîäíûé ÷ëåí, îí æå êîý��èöèåíò ïðè T
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Äëÿ äîêàçàòåëüñòâà ðàâåíñòâ (7) îñòàëîñü âîñïîëüçîâàòüñÿ óñëîâèåì (8) è îïðå-

äåëåíèåì ÷èñåë u

k

.

Â çàêëþ÷åíèå ðàññìîòðèì íåêîòîðûå ïðèìåðû.

1: Èçâåñòíî ( [3, ñ.495℄), ÷òî
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ãäå G - ïîñòîÿííàÿ Êàòàëàíà. Òðåáóåòñÿ âû÷èñëèòü àíàëîãè÷íûé èíòåãðàë
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2: �àññìîòðèì âû÷èñëåíèå èíòåãðàëà Êëàóçåíà
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Çàìåòèì, ÷òî ýòî ðàâåíñòâî àíàëîãè÷íî ïîëó÷åííîìó ðàíåå
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Âûâîä ðàâåíñòâà (11) è òàáëèöó êîý��èöèåíòîâ A

2r

ñì. â [4℄.

�åçóëüòàòû íåêîòîðûõ âû÷èñëåíèé ñîãëàñíî (10) ïðåäñòàâëåíû äàëåå.
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� 1.088793 0.000000
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