Name: K icla L ieaa

ou 5%u du
1. Consider the PDE i ka—§ + Ag— + Bu, where k, A, and B are parameters.
Does the superposition principle hold for this equation? (Circle one:) NO

(That is, if v(z,t) and w(z,t) are two solutions to the equation, does cav(z, t) + cow(z, t)
necessarily satisfy the equation for all constants ¢; and ¢, 7)

Explain your answer in one complete sentence.
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2. Solve the ODE (2%y') 4+ Azy = 0 for y(z), = > 0. (Give three different forms of the general
solution correspondlng to three different cases for the arbitrary parameter \. )
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3. Consider Legendre’s equation of order a:
(1-2)y" — 22y’ + ala+1)y=0, —-1<z<1.
Rodrigues’s formula gives the nth Legendre polynomical P.(z),n€{0,1,2,...}:
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(a) Use Rodrigues’s formula to find P,(z).
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(b) Verify by substitution that the function Pj(z) you found in Problem
endre’s equation (above) of order a = 1.
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4. Suppose that f(z) can be expanded into a series of the form
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If f(z) = sin (—Em) — 3sin <fx>, what are the values of b,, n =1,2,...7
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5. Consider the ODE 4zy” + 2y +y =0

(a) Show that z = 0 is a regular singular p(;ilt‘.g L be bin
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(b) Assume a Frobenius solution about the point z = 0. Find and solve the indicial equation
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(c) Determine a recurrence relation. Be sure to indicate the values of the index for which it
is valid.
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tate the formsbf two linearly independent Frobenius solutions. Write out the first few
terms of one Frobenius solution, making sure to apply your recurrence relation a couple
of times. (You need not do any arithmetic simplification.) Do not find the coefficients
for the second solution.
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(c) Determine a recurrence relation. Be sure to indicate the values of the index for which it
is valid.
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tate the forms pf two linearly independent Frobenius solutions. Write out the first few
terms of one Frobenius solution, making sure to apply your recurrence relation a couple
of times. (You need not do any arithmetic simplification.) Do not find the coefficients
for the second solution.
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6. Consider the ODE
r*R'(r) + TR (r) + r*6°R(r) =0, 0<r < a.
15 pts
(a) Make a change of variables to reexpress the ODE as a Bessel’s equation.
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(b) Write the general solution R(r) in terms of Bessel functions.
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