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Tochnische Unveritil Hivmdurg

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

Y,

Zutritt zur Lehrveranstaltung
haben nur:

~VOLLSTANDIG GEIMPFTE
~GENESENE
~GETESTETE

(negatives Testergebnis ist max. 24 Std. gultig)

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

Andernfalls droht ein Hausverbot!

Vielen Dank fur 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!

(D) ecall -

e Type: Consider ODE of the form

F(z,y,y")=0
Idea:

e Substitution: using v := 3y’ we obtain ODE of 1%* order:

F(z,v,v")=0

e Integration: If v = ¥(z,C) is a general solution to the 1% order ODE, then

y(z) = / ¥(¢,C) dC+C1, C,CieR

is a general solution to the 2" order ODE.
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Remark:
Let the 2"¢ order ODE be given (note that = does not appear explicitly):

F(y,y',y") =0
Solution ldea:

e Substitution: with v(y) := ¥’ and the chain rule we obtain:

d dv dy
Vo = —— =
¥y = da;v(y) dy dx

/

V' (y)y' = (y)v(y)

This yields a 1%t order ODE for v: F(y,v,v'v) = 0.

e Integration: If v = ¥(xz,C) is general solution of 1%* order ODE, then with

v(y) = ¥’ we obtain
y' =¥(y,C)

an ODE with separable variables for y, with general implicit solution
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Consider:

ODE of the form 3’ = ¢(¥), with 2 # 0 and ¢ continuous.

Solution ldea:

e Substitution: u = ¢ yields:
y=zu = Y =u+zu =¢(u)

Therefore
zh' = ¢(u) —u = u' =

e Separation of Variables: We obtain as solution

du dx du
ou)—u =z /¢(u)_u:ln|a:|+C. 3

Coaghs:  y'= 20 = w3

x> =" - &)
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Computation for case k = 2:

Euler's ODE (homogenous): agy + a1zy’ + axz’y” = 0.

il

Substitution yields: ag + a7 + az'r( — 1) = 0, quadratic polynomial.

Differentiation proves: y = z" is solutaon of homogenous Euler's ODE,

if » root of polynomial.

If 1 # ro are real roots of polynomial, then y; = 2™ and y, = 2”2

are solutions of ODE.

If 1,79 € C are complex roots, then if r; = a + b is root,

sois ro =71 = a — ib.
Complex solution for y = z":

z(l+lb a+ib

For complex solutions of the problem one finds
y1(z) = 2% cos(blnz)
two solutions of the homogenous Euler's ODE.

General solution: due to linearity the general solution is

y(z) = 1z cos(blnz) + coz” sin(bln z).
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and  ya(z) = 2”sin(blnz)

— eln:t — e(a+1b) Inz — ea In xezblnz — .’L‘a[COS(blIl (L‘) + wm(bln:v)]
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