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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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= 4.1: 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
= 4.5: Undetermined Coefficients — Annihilator Approach

= 4.6: Variation of Parameters

= 4.7: Cauchy-Euler Equations

= 4.8: Solving Systems of Linear Equations by Elimination
= 4.9: Nonlinear Differential Equations



. - P ‘Ihi DEO04.5-Annihilator - 3
4.5: Undetermined Coefficients — Annihilator Approach Feng.Li Lian © 2019

'+ 3+ 2y = 427
y' 4+ 3y + 2y =
v' 3+ 2y =
y' + 3y + 2y =

y” —- 3y' + 2y 42
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y// 4 3y/ 1 2y — 6293

yll _|_ 3yl + 2y

yll _I_ 3yl + 2y
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— purpose.

e Annihilator Operator: D =

L = apD" + a, D" ' 4+ -+ + a1D + ag

e . : a linear differential operator with constant coefficients

e f(x) : a sufficiently differentiable function

o [

e THEN L is said to be an of function f(x)
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(1) 1 T z° = "1

(2) 0T 207 22 0% o 10T

3) e cos bx e cos bx o gL cos by

e sin bx xe®? sin bx e g 10T gin by



4.5: Example 3
v/ + 3y + 2y = 42°

L(f(z)) = g(=)
\ L(f(z)) =

® Yc
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—

v +y = zxzcosxz

® Yc

.yp
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—
' — 2y 4+ y = 10e 2" cos(x)




Summary - 4.4 & 4.5: Superposition & Annihilator Approach s> oot

v + 4y — 2y = 222 + 6 4 10sin3z — 3e

4.4: = vy, = (Az’4Bz+C) + (Ecos3z+Fsin3z) + (Ge %)

4.5 = P(D)(y" + 4y - 2y)

= P(D)(22° + 6 4+ 10sin3z — 3¢ 27 =0

e.g., = y(4) — 9y(3) + 7y — 64y + 12y=0

=Y = Ye T+ Yp



