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1. Let R be the square 0 < x < 1, 0 < y < 1. Solve the Laplace
equation uzg + uyy = 0 in the region R if the boundary conditions are
U(J),O) =0, U(O,y) =0, u(lay) =Y, u($7 1) =Z.

2. Find two linearly independent solutions on the positive z-axis for the
equation
2y’ + (1 —x)y' + 3y =0.

3. (a) Given that I'(1/2) = /m, find the value of I'(n/2), n an integer.
(b) Show that

2 2
J_172(x) =4/ —cosT and  Jyp(w) = \/;sinx.

Hint: just expand the series.

(c) One of the many identities that the Bessel functions satisfy is
xJpi1 —2pJ, +2Jp—1 = 0.
Find a simple expression for J5o(x). Hint: first find J3/5(z).

4. (Extra for experts.) Establish the identity in 3(c).



