2.4. EULER EQUIDIMENSIONAL EQUATION

Section Objective(s):
e The Main Result and the Indicial Equation.

e Proving the Repeated Root Case.
e Real Solutions for Complex Roots.

2.4.1. The Roots of the Indicial Polynomial.

Definition 2.4.1. The FEuler equidimensional equation at t, € R is

Remark: If {, = 0, the equation is

ExAaMPLE 2.4.1: Find the general solution of the equation below, for ¢t > 0,
2y + 4ty + 2y =0.

SOLUTION:



Theorem 2.4.2. (Euler Equation) Consider the Euler equidimensional equation

, o (2.40)

where ay, ao, and t, are real constants, and denote by r. the roots of the indicial
polynomial p(r) = r(r — 1) 4+ a;r + ao.

(a) If , real or complex, then the general solution of Eq. (2.4.1) is
(b) If , real, then the general solution of Eq. (2.4.1) is
Remark:

Proof of Theorem 2.4.2:









EXAMPLE 2.4.2: Find the general solution of the Euler equation below for ¢t > 0,
t2y" =3ty +4y=0.

SOLUTION:

EXAMPLE 2.4.3: Find the general solution of the Euler equation below for ¢ > 0,
t2y" — 3ty +13y = 0.

SOLUTION:



2.4.2. Real Solutions for Complex Roots.

Theorem 2.4.3. (Real Valued Fundamental Solutions) If the differential equation

where a,, a,, t, are real constants, has indicial polynomial with complex roots

and complex valued fundamental solutions for ¢ > t,,

then the equation also has real valued fundamental solutions for ¢ > ¢, given by

Proof of Theorem 2.4.3:



EXAMPLE 2.4.4: Find a real-valued general solution of the Euler equation below for ¢ > 0,
t?2y" =3ty +13y = 0.

SOLUTION:



