February 22 Math 2306 sec. 57 Spring 2018

Section 8: Homogeneous Equations with Constant Coefficients

2
aZX}Z/ * btcjji(/ +cy =0, a,b,c—constant
has characteristic equation is am? + bm + ¢ = 0.

If the roots of the characteristic equation are
» my # me (distinct and real), the general solution

y = c1e™* + cre™X
» my = mo = m (one repeated real), the general solution
y = c1€™ + coxe™
» m = « =+ if (complex conjugates), the general solution
y = c1e** cos(Bx) + c.e* sin(Bx)
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Solve the initial value problem
y'+6y'+13y =0 y(0)=0, y'(0)=1

Cher. qu\ mi+ b ¢13:=0
Lell complele Ane squome
miebm+3-343 =0
(mtelom + a) +4 =0
(me3)24U =0
Q"\-r?)z'- BV ) M+3=tr:12‘:

m: -3t 7, d:-3, f=2
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Find the general solution of the ODE

@_%_U—O
dt? at B

MmE-m=-| = 0

“\m\mlf\ ¢ Hrnne
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Higer Order Linear Constant Coefficient ODEs

» If a root mis real repeated k times, we get k linearly independent
solutions

mx 2 .mx

e™, xe™, x2e™, ..., xklg™

» If m=«+igis arepeated pair of complex conjugate roots
repeated k times, we get 2k solutions

e** cos(Bx), e sin(Bx), xe“*cos(Bx), xe**sin(Bx),...,
xk=1e cos(x), xK~1e** sin(Bx)

» |t may require a computer algebra system to find the roots for a
high degree polynomial.
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Example
Find the general solution of the ODE
y"=8y"+3y'~y =0
CharcchesshC €gn
mi-3me3m-| =0
TS S (me-1y =0

m=\ ) -\4‘.{3\& md\-
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