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Differential Equations

Unit 02.5
Solutions by Substitutions
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= y(z) = g(z,u)

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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= 2.1: Solution Curves without a Solution
« 2.1.1: Direction Fields
« 2.1.2: Autonomous First-Order DEs
m 2.2: Separable Equations
= 2.3: Linear Equations
= 2.4: Exact Equations

= 2.5: Solutions by Substitutions

s 2.6: ANumerical Method
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= Transforming the DE into another DE

by means of a substitution. \ ) ~
N o ColL™
dy ﬂ""L
o % f( Zr,y )

= y(z) = h(z) Assume y(z) = g(z,u(z))
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) Bernoulli's Equation

= y(z) = g(z,u)
3) Reduction to Separation of Variables
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Homogeneous Equations
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—
= Homogeneous Functions oJ: Degre

x, is @a homogeneous functions of
fCz, y) g




. DEO02.5-Substitution - 5
Homogeneous Equations Feng-Li Lian © 2019

= Homogene

\%M@@)d ) dy = o
M (z/y), N(a:‘ y) Homogeneous Functions o(Degree ;\
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= Homogeneous Equations

M(z,y) de + N(z,y) dy
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Example 1: Solving a Homogeneous DE
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Example 3: An IVP
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d
= 4@ = y(@) = gz 1))
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2.3
u(x
Qy(fv)

y—ux

= f(z, y)dr = dux+tuder = f(z, uzx)dr



