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Thy Existence anduniquenessforlinear ODES
Let an x a x go becontinuous on an interval I and let an x 0

for every X EI If Xo EI then a solution ya ofthe IVP
exists on I and is unique
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is said to be homogeneous

Thy superposition principle

Let y yu be solutionsof a honey ODE on an interval I

Then the linear combination y c y a e tch yuk where Ci he are

arbitrary constants is also a solution on I

Corollary a if y as is a sol of G a constantmultiple Cy CD
is also a solution

E y y o has solutions y e yee
Thus y c e t he is a sot for any G G

we are interested in a linearlyindependent set of solutions y yn ofCA

def Let f x f x be functions possessing at least n t derivatives each
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is called the Wrekin of the functions

Thy criterion for linear independence of solutions
Let ya yn be n solutions of n thorder linear ODE on an interval I

Then the set of set is linndependent on I if WCy y 0

for every X E I
In fact Wly y is either zero everywhere on I or

nonzero everywhere on I



Abel'stheorem if ya syn solutions of anex y t an exly t ta oxy o
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for any X

So y and ye are tin independent

def Any set ya syn of n thindep solutions of n t order linhomey ODE Ct

on an interval I is saidto be a fundamentalsetofsolutigCFSS on I

Thy A fund set of sol of G exists on an interval I whereai's are
cent an o

Thy let ya syn be a FSS of x on I

Then the generation of x on I is

y ay ex t t Cay G where a a are arbitrary constants
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Aside consider the tin transformation
connectionto inalg tuns on I with n antderivative

t functions on I
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often
FSS basis for Ker L
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Suppose we know one solution y Wewant to look for a second lis indeptomy
solution ya as yz ucx y Subsituting yz uy n wefind u
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