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1. Óáåäèòåñü, ÷òî ïîëèíîìû Ëåæàíäðà
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n + n(n+ 1)Pn = 0, n = 0, 1, 2, . . .

è äîêàæèòå, ÷òî Pn(1) = 1.

2. Äîêàæèòå, ÷òî ïðè |z| < 1 ñïðàâåäëèâî ðàçëîæåíèå
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ãäå Pn(t) � ïîëèíîìû Ëåæàíäðà.

3. Äîêàæèòå ðåêóððåíòíûå ñîîòíîøåíèÿ äëÿ ïîëèíîìîâ Ëåæàíäðà:

à) (n+ 1)Pn+1(t)− (2n+ 1)tPn(t) + nPn−1(t) = 0,

á) (2n+ 1)Pn(t) = P ′
n+1(t)− P ′

n−1(t).

4. Äîêàæèòå, ÷òî

∫ 1
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Pn(t)Pm(t)dt =
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0 ïðè m ̸= n
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2n+ 1
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5. Íàéäèòå ãëàâíûé ÷ëåí àñèìïòîòèêè âòîðîãî ëèíåéíî-íåçàâèñèìî-

ãî ðåøåíèÿ äèôôåðåíöèàëüíîãî óðàâíåíèÿ äëÿ ïîëèíîìîâ Ëåæàíäðà

âáëèçè òî÷åê x = ±1.

6. Äîêàæèòå, ÷òî ôóíêöèÿ rnY m
n (θ, φ), ãäå Y m

n � ñôåðè÷åñêàÿ ôóíê-

öèÿ, ÿâëÿåòñÿ îäíîðîäíûì ïîëèíîìîì îò x, y, z ñòåïåíè n.


