Theoretical Physics
Prof. Ruiz, UNC Asheuville
Chapter M Homework. The Method of Frobenius

HW-M1. Sines and Cosines. You know that the basic solutions to the differential
eguation

y'+y=0

are the even function COS X and the odd function SIN X .

Use the Method of Frobenius to solve this differential equation. Find the recurrence

relation. Note that your recurrence relation for the power series gives A, interms of
Ay | which means you can break these into an even series and odd series. Since you
have a second order differential equation, you have two free constants ao and al . Set
ao =1 and a1 =0 to get your even power series. See if your even power series is

the same as the Taylor Series for COS X | Then set &g = Oand & =14 get your
odd power series. See if your odd power series is the same as the Taylor Series for

sin X

HW-M2. The Laguerre Differential Equation. The Laguerre differential equation is
given below.

Xy"+(Q—-x)y'+ny=0

Use the Method of Frobenius to solve this differential equation up to the point of the
recursion relation. Show that your recurrence relation for the power series terminates if
n=0,1,2,3, etc.

HW-M3. Laguerre Polynomials. Use your recurrence relation from HW-M2 to find the

Laguerre polynomials Lo(x), L1(x), L2(x), and Ls(x), where you choose @&, =N! in each
case.



