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TUHH  BITTE BEACHTEN SIE DIE 3G-REGEL! C@

namscne vt eees— PLEASE OBEY THE 3G RULE! \
Zutritt zur Lehrveranstaltung Admission to the course is restricted
haben nur: to persons who are:
~VOLLSTANDIG GEIMPFTE —FULLY VACCINATED
—~GENESENE —~RECOVERED
~GETESTETE ~TESTED
(negatives Testergebnis ist max. 24 Std. gliltig) (negative test result is valid for max. 24 hours)
Sollten Sie dies nicht nachweisen If you cannot prove this,
kénnen, missen Sie bitte den Raum please leave the room now.
jetzt verlassen. Otherwise you could be banned from
Andernfalls droht ein Hausverbot! the room!
Vielen Dank fir Ihr Verstandnis. Thank you for your understanding.
Schiitzen Sie sich und andere! Protect yourself and others!

Proposition: (Holonomic Solution)
Let y1,...,¥» be a fundamental system on |a, b[ of

y = A(z)y.

Then any solution y on ]a, b[ can be written in the form

n
y= ZCiYi, const. =¢; € Ror C.

=1

This above y is called holonomic solution of the homogeneous
system of differential equations.

Remark: The linear combinations are solutions of y’ — A(x)y, sincey = > =~ | ¢y,
yields:

n n n

Y = Z Cy: = Z('N’l(.z')y,‘ = A(z) Z(',-yi = A(x)y.

=1 t=1 =1
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( 2 ) Proposition: (Solution of system of ODEs with constant coefficients)
Let A = (a;;) a constant n x n-matrix with a;; € R, A an eigen value (EVa) of A
with corresponding eigen vector (EVc) v.
Then

y = e)\:rv

is a solution of the homogeneous system of ODEs of 1°* order y’ = Ay.

If A has n pairwise different EVa Ay, ..., A, with corresponding EVc vy,...,v,,

the solutions

Aix s
v:=e "V, =1,

form a fundamental system. By linear combination

n
¥ = E cied®v;
i=1

all solutions of the homogeneous system of ODEs are given.

Remarks: (Application of Linear Algebra)

e Matrices not always have pairwise different EVa, multiplicity > 1 is possible.
Therefore, construction of a fundamental system is only possible, if algebraic
and geometric multiplicity correspond.

e If the algebraic multiplicity ox < n corresponding to EVa \x equals the geo-
metric multiplicity, then there exists oy linearly independent EVe v, ..., vi, |
and thus oy linearly independent solutions

A

Ak T T
TV ooy Yk, =€ Vi, .

Yr, =€
e In this case for m different EVa Aq,..., A, with multiplicities oq,...,0m
there are n linearly independent solutions (fundamental system)

A o = e>“°zvkak, (=& 5 =sitl¥)s

since Y p_, o = n. 6
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