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1. Evaluate [xzcosx] using Leibniz Rule.
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2. Express the function f(x) =3x2+x—1 as a linear combinations of Legendre polynomials.
; 1
Hint: Py(x) =1, P1(x) =x, and Py(x) = §(3x2 -1).




3. Prove the recursion relation of Legendre polynomials

(1-22)P},(x) = nP,_1(x) — nxPp(x)

using the two recurrence relations

xP(x)—P,_,(x) = nPp(x)
P (x)—xP, _{(x)=nP,_1(x)




4. Solve the ordinary differential equation y' =2y by series.
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Hint: e _k;)k!’ s1nx—Z—(2k+l)!, cosx—z(%)!.
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5. Show that P,(x) and P, (x) are orthogonal on (-1,1).




