
 

Consider an n th order differential equation in the
normal four

IF fcxis.dz dI H
In the previous lecture we learned that a solution
to this problem will generally depend on in generic
constants c on so that we need to specify
in additional conditions to find a particular
solution to our ODE One way to do this
is to specify the values of y and itsderivativesat some initial value of for
example
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Example from physics Recall that is the
first lecture we considered a ball falling
to the ground from rest If the altitude
of the ball at time t is xCt then the

velocity of the ball is x'Ct and its acceleration
is x Ctl Then from the 2nd Newton's Law

x Ctl y
2nd order ODE

while xcos xo initial altitude
x'of o initial velocity

XCtl can be found by solving the IVP
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Geometric example suppose that we know
that the slope of a curve when it passes through
any point cx.gg on the xy plane is equal to Hx
If we want to reconstruct such a curve from astarting
point Go y then we need to solve the IVP
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Let Go yo 1,2 solve
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Example verify that y yy o has a

two parameter family of solutions g Get'Ecce
solve the initial value problems
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g is is a solution for an arbitrary choice
of G and Cz
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Example Verify that y t 3 8 0 has

a one parameter family of solutions y x7cj
and find solutions of IV P

if and iffy
what are the intervals of definition for
each of these problems

y G x't 4 y 644736
substitute these into the ODE
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Hence y G x't 4 is a one parameter family
of solutions of y'tsky 0
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Note that g o is a solution of but it is not ofthe four
y Cx4c5

Example show that y o y xf and

f 13 all solve the Ivp
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Example Show that the Ivp
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Want to know whether a solution of an initial
value problem
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exists and is unique
s
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Suppose that there exists a rectangle R containing
Go go and such that the y and fycx.gl are
both continuous ou R Then LIVY has the
unique solution

Example does y t sixtyE o
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write theequation in the normal four
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Fact suppose that
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has a unique solution
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If g andya bothsatisfy
the ODE this situation
can not happen

If any initial valueproblem associatedwith an



ODE has a unique solution then any twosolution
curves cannot intersect


