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ay’(z) + by'(x) + cy(z) = 0

Figures and images used in these lecture notes are adopted from
Differential Equations with Boundary-Value Problems, 9th Ed., D.G. Zill, 2018 (Metric Version)
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Linear Differential Equations: Basic Theory

= 4.1.1: Initial-Value and Boundary-Value Problems

= 4.1.2: Homogeneous Equations

= 4.1.3: Nonhomogeneous Equations

= 4.2: Reduction of Order
= 4.3. Homogeneous Linear Egns w/ Constant Coefficients
= 4.4 Undetermined Coefficients — Superposition Approach

s 4.5
= 4.6
s 4.7
= 4.8:
= 4.9:

Undetermined Coefficients — Annihilator Approach
Variation of Parameters

Cauchy-Euler Equations

Solving Systems of Linear Equations by Elimination
Nonlinear Differential Equations



4.3: Homogeneous Linear Eqns w/ Constant Coefficients Forat i Lian © 2015

e Auxiliary Equation:

e Consider a 2nd-order DE:

a,b,c e R
ay'(z) + by'(z) + cy(z) = 0
a #* 0
e Try a solution y(r) =
y' (x) =

y'(x) =
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e Case 1: Two distinct real roots, mq,m»

!

y(x) =
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e Case 2: Repeated real roots, m1 = m»

y1(x) =

yo(x) =

y(zx) =




4.3: Three Cases
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e Case 3: Conjugate complex roots, mq1,mo

m1 —

mo —

y(x) =

Euler's formula

e = cosh 4 isin6
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(@) 2y" — 5y — 3y =0

(b) ¥y — 10y 4+ 25y = 0O
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@y +4y +7y =0
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——
' + K2y = 0 y' — K%y =0

|




4.3: Higher-Order Equations Efr?;f.ﬁacr'f o 2010

an ¥ 4+ ap_1 " + o+ a1y + agy = 0

e Case 1: AIll distinct real roots

y(z) =



4.3: Higher-Order Equations E;%“SS;H(;'EZO%

e Case 2: k repeated real roots, k< n

y(z) =

e Case 3: Complex roots in conjugate pair

y(x) =



Summary - 4.3: Homogeneous Linear Equations w/ CC
e Consider a 2nd-order DE:
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., / a,b,c e R
ay (z) + by(z) + cy(z) =
a7 0
e [ry a solution
y(z) = €™M
J(z) = memd = (am2+bm—|—c> et =0
y”(:c) — m2 UL
e Case 1: Two distinct real roots, mq,m»
y(z) = cq1 e + cpe2?
e Case 2: Repeated real roots, m1 = mo
y(z) = c1 et + co xe?

e Case 3: Conjugate complex roots, mj1 » = a x b

y(z) = ™ (cl cosbxr + co sin baj)



