Thm 2.4.2: Suppose the functions

z = f(t,y) and z = g—g(t,y) are cont. on (a,b) x (c,d)
and the point (tg,y0) € (a,b) X (¢, d),

then there exists an interval (tg — h,tg + h) C (a,b) such
that there exists a unique function y = ¢(t) defined on (tg—

h,to + h) that satisfies the following initial value problem:

y/ — f(tay>7 y(t0> = Yo-

Thm 7.1.1: Suppose the functions

z = F;(t,z1,...,x,,) and z = gi% (t,x1,...,xy,) are continu-

ous for all 7, 7 in a region R =
{(t,z1,.c0,xn) |a<t<ba <z1 <byyeosan < Ty <bypl,
and let the point (tg,xY,...,22) € R.

Then there exists an interval (tg — h,tg + h) C (a,b) such
that there exists a unique solution defined on (tg—h, to+h),
L1 = ¢1(t)7 ooy Ip = ¢n(t>
that satisfies the following initial value problem:

oy = Fi(t,z1,...,T)
xhy = Fo(t,x1, ..., xn)



Theorem 4.1.1: If p; : (a,b) - R, i=1,...,n and
g : (a,b) — R are continuous and a < ty < b, then there
exists a unique function y = ¢(t), ¢ : (a,b) — R that
satisfies the initial value problem

g+ pr®)y Y 4 paa ()Y 4 pa(t)y = (1),

y(to) = yo, ¥ (to) =v1, ¥y V(to) = Yn_1

Thm 7.1.2: If p;; and g¢; are continuous on (a,b) and the
point ty € (a,b), then there exists a unique solution

r1 = ¢1(t), ..., T = Pn(t) defined on (a,b) that satisfies
the following initial value problem:
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If fi(¢) are solutions to x’

also a solution for any constants c;.

Thm 7.4.2: If fy, ...,
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= P(t)x where

= p;;(t), then the linear combination Z,’f:l

C; fk (t) 18

f, are linearly independent solutions

tox’ = P(t)x on (a,b), then if x = g(t) is also a solution to

this equation, then g(t)

C;

= 2?21 cifi(t) for some constants



