MATH383: Initial value problems (IVP)

Overview

e Theorem on existence of solution to IVP

e Examples



IVP solution existence theorems

Theorem. If f continuous on the open rectangle R:a <x <b,c <y <d, and
(0, y0) € R, then the IVP y' = f(x,vy), y(xo) = xo has at least one solution on
some open interval of (a,b) that contains x

Theorem. If f and f,=0f /Oy continuous on the open rectangle R:a < x <b,
c<y<d,and (xo,yo) € R, then the IVP y' = f(x.,y), y(x¢) = ¢ has an unique
solution on some open interval of (a,b) that contains x



Example 1
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Example 2
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Yy = ma y(ﬂfo) = Yo



Example 3
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Example 4

y'=2xy% y(xo) = Yo



Example 5
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y'=—-zy??,

3 y(xo) = Yo



Example 6
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y' =2y y(0) =0



Example 7
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y’=§xy2/5, y(0)=—1



Example 8
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y =§xy2/5,y(0)=1
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