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Ordinary Differential Equations - Part 19

System of linear differential equations: (of first order)

hxn

X = AE)x + b(E)  with Ist—> A)eR

continuous

ir?Teéval /I 5t ——> L(f) € rRh

h
e solutions are 3|oba| o L —> [R

* autonomous systems: A(t) = A ) L(’C) =|3 d
example: A_—_ (_01 10), b = (11)
V(x) = Ax +b

* corresponding homogeneous system

x = Alt) x
Fact: If x: I —> [Rh ) ﬁ: I — [Rh are two solutions of X = A({?) Xy

(x+ PI() = () BlE) = AR (k) + AIB(E)
= A) ((£) + B(E))

(f/\ ‘X).(t) — A(t) (7\' OL“/)) ~ are solufions

linear combinations of solutions




Proposition:  The solution set of the corresponding homogeneous system

S, = i"" I — K g, | a) = A «(t) 7]

forms an nN-dimensional R—veo‘ror sPace .

Proof: S

is a subspPace inh the R-VeGTOV SPace C1(l_ , [Rh>

What about the dimension of ,.S: l

Picard-Lindeldf theorem
>'( =AE)x (speolal version)
(IV?,t(:) ( )A() 7~ ——> unique solufion o: T —> [R
X(ts) = Xo
SER?
XA
/
extended pPhase portrait: _____— /
_/./

teT where X is ’g

uhique solution of (IV?P )t(‘;)

extended orbit at (t.,,x,) : i(:@))

W
define a ma¥p: /{5 :S; — R

X > o(t,)

<

linear ma?p!

L—/> surjective (every avel) has a solution)

L—> injective ([(o() - [(p) — o((toﬁ — g({:o)

uhiqueness

= «=p

:> /[5 S; —> Rh isomorPhism

=> dim(S,) = dim(R) = n 0



