Existence and Uniqueness Theorem for Systems of
First Order Linear IVP

Theorem 4.1
Consider the initial value problem

V() = P)y(t) + g(1), ¥(tp) = ¥os

where y(1), P(t), g(t), and y, are defined as in equation (2). Let the n’
components of P(t) and the n components of g(¢) be continuous on the
interval (a, b), and let ¢, be in (a, b). Then the initial value problem has a
unique solution that exists on the entire interval (a, b).

(Theorem 4.1 page 224 textbook)

Example:

Consider the initial value problem

/ . t
vy = (sin2H)vy + ——v5 + 4, wily=2
o Wit g 1D

vy = (In|t + 1))y, +e 2y, + sect, y2(1) =0.

Determine the largest f-interval on which Theorem 4.1 guarantees the existence
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Existence and Uniqueness Theorem for second order
linear IVP

Let p(t), g(1), and g(¢) be continuous functions on the interval (a, b), and
let t; be in (a, b). Then the initial value problem

Y Py +qy =g), Y =y, ¥t =

has a unique solution defined on the entire interval (a. b).

(Theorem 3.1 page 111 textbook)

Ex: Determined the largest t-interval in which we can guarantee the existence and uniqueness of a solution of the
VP
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Ex: Can you apply the same result to the IVP ty” + cos(y)y + t>y = t, y(—1) = 1, y'(—1) = 2? Explain your

3 CG-()= 7 (s (y*')‘(,.yly,-wi\m.)
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