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Thm 2.8 1 is translated to origin version of Thm 2.4.2:
A R s . 2

Thm 2.8.1: Suppose the functions
2= f(t,y) and z = Z(t,y)

dy
are continuous for all t in (—a,a) x (—¢,c),
then there exists an interval (—h, h) C (—a,a) such
that there exists a Hgg functlon y = ¢(t) defined

n(—=h,h)t that satisfies the following initial value
problem.

= f(t,y), y(0)=

Proof outline:

Construct ¢ using method of successive
approximation — also called Picard’s iteration
method.

Let ¢o(t) = O (or the function of your choice)

Let ¢ (¢ f[) (s, ¢o(s))ds

Let ¢o(t) = j[) s, 01(8))ds

Let ¢y (t j“ (8, Pn(s))ds

Let C)(f) — linl-n.—mc.- Qn (f)

e
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What is an induction proof?

Suppose you wish to prove the statemenws
true for all positive integers, n =1,2,3

n = 1{Prove S(1) jk true.

Induction hypothesis: Suppose for n =m, S(m) is
true.
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n = a: Prove S(a) is true.

Induction hypothesis: Suppose for n = m — 1,
S(m — 1) is true.

Prove S(m) is true.

We ‘*"”‘4/‘?”’/ 5 ‘= X+ 2¢
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