Mathematical Methods - Differential Equations ~ Semester [ 2023/24 Homework 3- Part 2
https://home.icts.res.in/~athreya/Teaching/mmethods

Due: Thursday October 19th, 2023, 1pm
Problems Due: 1,2

[AWH] Arfken, George B and Weber, Hans J and Harris, Frank E Mathematical methods for physicists:
a comprehensive guide Academic press, 2011.

1. (Legendre’s Equation) Let A € R and x : (—1,1) — R solve the differential equation

(1-— tQ)ClQ—I(t) - 2t‘fl—‘f + AN+ Dz(t) =0,

for t € (—1,1). Assume that x is real analytic and is given by

oo
z(t) = Z ant™,
n=0

for t € (—1,1) and a,, € R.

(a) (Legendre Series) Find the general solution for any fixed A.

(b) (Legendre Poylnomial) Suppose A = m for some natural number m then show that there is a
particular solution x which is a polynomial.

2. (Hermite’s Equation) Let A € R,z : R — R solve the differential equation

d’x dr
o) -2t 42 =
7 (t) tdt +2\z(t) =0,

for t € R. Assume that x is real analytic and is given by

o0
z(t) = Z ant™,
n=0

fort € R and a,, € R.

(a) (Hermite Series) Find the general solution for any fixed A.

(b) (Hermite Poylnomial) Suppose A = m for some natural number m then show that there is a
particular solution x which is a polynomial.

3. Problem 7.5.7 in [AWH]
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