2.) Circle the differential equation whose direction field is given below: )
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2.8: Approximating solution using

Method of Successive Approximation
(also called Picard’s iteration method).

IVP: ' = f(t,9), y(to) = %o

Note: Can always translate IVP to move initial

Vqél\ue to the origin and translate back after solving:
' Let S = € - {—o 2=

Z =4
= j%)

CM’\/

Hence for simplicity/\in section 2.8, we Willﬁ_‘ais,sgwme-
initial value is at the origin: v’ = f(¢,y),{y(0) = 0.

Thm 2.4.2: Suppose the functions
z= f(t,y) and z = g—g(t, y) are continuous on

(a,b) x (c,d) and the point (tg,%0) € (a,b) X (c,d),

then there exists an interval (tg — h,to + k) C (a,b)
such that there exists a unique function y = ¢(¢)
defined on (g — h,to+ h) that satisfies the following
initial value problem:

y) — f(tay)a y(tO) = Yo-

1



Thm 2.8.1 is translated to origin version of Thm 2.4.2:

Thm 2.8.1: Suppose the functions :ﬁf{
z= f(t,y) and z = g—i(t, y) are continuous for all ¢

n (_a'aa’) X (—"Ca C)a

then there exists an interval (—h, h) C (—a,a) such

that there exists a unique function y = ¢(t) defined
n (—h,h) that satisfies the following initial value

problem: /et 4), y(0) =0.

Proof outline (note this is a copstru

live proof
and thus the proof is very useful).

Given: ¢y = f(¢,y), y(0) =0 Eqn (*)
f, 0f/0y continuous V(t,y) € (—a,a) x (—b,b).

Then y = ¢(t) is a solution to (¥) iff
¢'(t) = f(t, d(t)), #(0) =0 iff

Jo &' (s)ds = [y f(s,8(s))ds, ¢(0) =0 iff
B(t) = ¢(t) — $(0) = [y f(s,$(5))ds

Thus y = ¢(¢) is a solution to (*)
iff ¢(t) = fy £



I'Y] (ie not on quizzes/exam):
" o0 n

Defn: E apz® = lim arz”

= ag + a1z + asz? + azxd + ...

Taylor’s Theorem: If f is analytic at 0, then for
small z (i.e., z near 0),

. f(k)
) = 3200
k=0

k!
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= £(0) + f'(0)z + L0 g2 4 SZO g8 4

Example:
.tk . bltk
et = Z o and thus e = z o for t near O.
k=0 k=0
n ok—2 )
k=2
oo 2k—2 . 1 0 2k: L
Thus () = lim ¢, (t) = > St =7 > ot
k=2 k=2
1
(O



