
 
Initial Value Problems for ODE's
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We want numericalmethods for

solving ODES of the forms

i i T

i e we want numerical methods to

approxiethe solution yLt of

Moregenerally3 g
nth order ODE

and
System of ODES

i



One basic idea we will follow is to
approximate the solin at certain
pts Ct Ctm

and use interpolation to get the
function jangle
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Exampies Use the theorem to show
that F a unique solutionto the IVP
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Well Posedness
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also has a unique solution
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Why well pose dress
we

Modeling errors
Round off errors
Measurement errors

theorem If f is cont on D
where D La b xD and if

is well posed

Euler's Method
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Now we have approx values offat Eo ten so we can

interpolate to find an approx
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Error Bounds

Theory If f is Lipschitz continuous
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and if
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Nighecorder ayloemethodinMr

Local Truncation error
2
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In Euler's method we computed
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iteration of the form
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This suggests improvingupon Euler's
method by using higher orderTaylor approximations
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If we ignore the error term we have
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Examplem DevineTaylor's method of
order 2 with h 1 to the IVP
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theorem Taylor's method of order n
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Advantages high order local

truncation error

Disadvantage Must compute
evaluate derivatives
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