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Tochnitche Unverutal Himburg

BITTE BEACHTEN SIE DIE 3G-REGEL!
PLEASE OBEY THE 3G RULE!

i

Zutritt zur Lehrveranstaltung
haben nur:

~VOLLSTANDIG GEIMPFTE
~GENESENE
~GETESTETE

(negatives Testergebnis ist max. 24 Std. glltig)

Sollten Sie dies nicht nachweisen
konnen, miussen Sie bitte den Raum
jetzt verlassen.

Andernfalls droht ein Hausverbot!

Vielen Dank fir Ihr Verstandnis.
Schitzen Sie sich und andere!

Admission to the course is restricted
to persons who are:

~FULLY VACCINATED
~RECOVERED
~TESTED

(negative test result is valid for max. 24 hours)

If you cannot prove this,

please leave the room now.
Otherwise you could be banned from
the room!

Thank you for your understanding.
Protect yourself and others!

Definition: (Differential Operator of 2"¢ Order)
Let I C R be a closed intervall and ag(z) # 0, a;1(x), az(z), r(z) continuous

functions. Then

D[y] := ao(z)y"(z) + a1(2)y' (z) + az(2)y(=)

defines a differential operator that maps twice differentiable functions y(z) on I

into continuous functions D[y].

Remarks:
e Consider the ODE D[y] = r(z).
e With initial conditions

y(é) =1a, Y'(€)

= Ya, &GI, na,’Yae]R’

there is a unique solution on I according to the proposition.

e Question:
required?

What if apart from position £ conditions at other positions are o
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Remark: (Linear System of Equations)
Question: Solvability of the ODE with boundary conditions.

@ e General Solution: y(z) = c1y1(x) + coya(x) + yp(x), where ¢i,c; € R,

{y1,y2} fundamental system of the homogeneous ODE D[y] = 0 and y,
particular solution of the inhomogeneous ODE D|y| = r(z).

e Derivative: y'(z) = 1y, () + cays () + y, ().

e This yields for the boundary conditions:

aileryi(a) + cay2(a) + yp(a)] + Biery (a) + cayz(a) + yj(a)]
azleryi (b) + cay2(b) + yp(b)] + B2lery (b) + c2y(b) + yj, ()]

e Reformulation:

(aay1(a) + Bryi(a))er + (aryz(a) + Brya(a))ez

= v - my,,(a) = ﬂly;(a)
(a2y1(b) + B2y (b))er + (a2y2(b) + Bays(b))e2

= 72 — agyp(b) — Bay,(b).
e Use definitions for R;, R2 and
r1=m — a1yp(a) — fry,(a),

re = Y2 — agyp(b) — ﬁzy;(b)
obtain linear

(Rl(!ll) Rl(!/2)> <('1> i ("1)
Ra(y1) Ra(y2)) \c2

r2
e [f the linear system is solvable, then the ODE with boundary conditions is

solvable. Thus,
Ri(y1) Ri(y2))
S (R2(yl) Rz(y2)) o e
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