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Ordinary Differential Equations - Part 21

System of linear differential equations: X = A(’C) X + L(f) (>K>

hxn

with It — Ale) e R
interval /I 5t —— ly(‘(’.) € "{h

inR

We already khow: * the homogeneous part of (x) (X — A(Q X>

has an n-dimensional solution space ,.S:

+ the initial value problem (IVPE) [ %= Alt)x + b(¢)
has a global solution X(t) = X
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Solution set: 5 = {E I — [R Z:}Té:::;?:&e ‘ (S solution of ()K)E

S; + % L= { K + %,X ‘ X € S;} (affine subs?pace)
Show S: *S: + XH :
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() Take [zeS and set X := P({:‘,) /
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Choose o€ ,_S: as the solution k, >4

of the initial value problem | X :A(t)x
X(to) = %“xo

Then: OL+b/’0a/Xf. GS with (O(_*_b/ta,x,,)({—‘o) = °<({"o) + Xt‘,,xo({-‘o)
= SQ _‘>(o + )(0 — 52;
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Result: The solution set of X = A(JC) X + L({3> is given by
S = ,S: + X

where ,S; is the solution space of the homogeneous part X = A(E) X

and X is a pParticular solution of X — A(’C) X + L(f).

(S is an n-dimensional affine subspaca)



