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n th order linear ODE

The corresponding IVP is
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A BYP mayhave one solution manysolutions or no solutions at all

Homogeneous Linear Equations

Consider the secondorder linear homogeneous
ODE
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If y and ya solve 1 then any lineal
combination of y and yz solves Gt
superposition principle

EI consider the second order linear ODE
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To find the general solutionofthesecond

order ODE it is enoughto find twosolutions
and form their linear combination

Exi y y 0 a show that y CH eXand
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c Find the general solution
of the ODE
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4 Find the general solution
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solutions not a general
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What is the difference betweenthe two
examples In the ex z y is a constant

multiple of y the linear combination

of y and y is still a constantmultiple
of ye



To construct ageneral solution should
have ya that is not a constantmultiple
ofye

Terminology If ya is a constant multiple
of y then y andy are

linearlydependent otherwise y andy
are linearly independent

ex ze are linearly dependent
et e are linearly independent

To find the general solutionofthesecond
order ODE it is enough to find two linearly
independent solutions of this ODE and form
their linear combination

Generalizing this to n th ordec ODE's

anCHy t an141g t in 19261y t aGlyttaokly 0

Superposition principle If ye ya



solve this equation then a linear
combination
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Det y yes are linearly dependent if
one ofthese function can bewritten as a
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linearly independent

E y X y sink y cost y y I
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Therefore to find the general solution of
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need to find n linearly independent solutions
of this equation and form their linear
combination

Matrices and determinate

C An n x m tableof s is an ax in matrix

A Y 2 2matrix B I 2 3

D 3 3matrix
matrix



If h m squarematrix A D above are square
matrices

2 Given a squarematrix we can define its
determinant

E If A is a 2 2 matrix A
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Back to ODES
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E a fundamentalsetofsolutions

Generally any n linearly independent
solutions

of an n th order linear homogeneous ODE form
a fundamental set ofsolutions of the ODE
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Nonhomogeneous Linear ODE's use the example
of secondorder Consider
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anysolutionof I to a solutionofUI producesa
solutionofCII superposition principle for

nonhomogeneous ODE
Because yn is any solution of CI as ya we can
use the general solutionof I y Cig tcage
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