restart;

# Homogene DGL
DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=0:1:=dsolve(DGL,y(x))
:DGL;I;

2
S5 ) =g ) =250 =0

y(x)= Cle¥+ C2e™ 1)
DGL:=diff(y(x),x$2)+0*diff(y(x),x)+9*y(x)=0:1:=dsolve(DGL,y(x))
:DGL;I;

Fe
@
y(x)=_Clsin(3x) + C2cos(3x) 2

DGGL:=|diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=0:I:=dso|ve(DGL,y(x))
:DGL;I;

y(x) +9y(x) =0

¢ d
12 y(x) —4 . y(x) +4y(x)=0
y(x)= Cle¥*+ C2e¥'x €))

DGGLzzldiff(y(x),x$2)+diff(y(x),x)+4*y(x)=0:I::dsolve(DGL,y(x))
:DGL;I;

& d -
@ym + o ) H4p(x) =0
y(x)=_CI e_E sin( . 125 & ) + C2 e_E cos(—“ 125 ad j @)

DGL:=diff(y(x),x$2)+2*diff(y(x),x)+4*y(x)=0:1:=dsolve(DGL,y(x))
:DGL;I;
d* d
el y(x) +2 57 y(x) +4y(x) =0
y(x)=_Cle ™ sin(y3 x) + C2e ™ cos(v3 x) 5)
DGL:=diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=0:l1:=dsolve(DGL,y(x))
:DGL;I;
& d
12 y(x) +4 57 y(x) +4y(x) =0
y(x)= Cle ™+ C2e*x (6)

DGL::ldiff(y(x),x$2)+5*diff(y(x),x)+4*y(x):o:I::dsolve(DGL,y(x))
:DGL;I;

¢ d
E y(x) +35 . y(x) +4y(x)=0
y(x)= Cle "+ C2e " @)
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> #Inhomogene DGL
> DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=x:l:=dsolve(DGL,y(x))
:DGL;I;

d
Ey(x) ~ g Y T2yl =x
y(x)=e** C2+4 Cle™— % + % 8)
:> # Ansatz fuer yp: alpha*x+beta
| > #
[> DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=x"2:1:=dsolve(DGL,y(x))
:DGL;I;
& d
2 V) = ) = 25() =x’
2
_ 2x -x_ X L_i
y(x)=¢" C2+ Cle 2 + > 1 9)

> # Ansatz fuer yp: alpha*x*2+beta*x+gamma

A\
H*

> DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=exp(x):l:=dsolve(DGL,y(x)
):DGL;I;
2
S5 ) = g ) =250 =€

X
y(x)=e* 2+ Cle™*— % (10)

> # Ansatz fuer yp: alpha*exp(x)

> #

> DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=x*exp(x):l:=dsolve(DGL,y
(x)):DGL;I;

2
% yi) = Ly =2y =x ¢

2x 2x+1)¢

y(x)=¢" C2+ Cle™*— 1 (11)
:> # Ansatz fuer yp: alpha*x*exp(x)+beta*exp(x)
{ EGL::diff(y(x),x$2)-diff(y(x),x)-2*y(x)=2*x+x*exp(x):I:=dso|ve
(DGL,y(x)):DGL;I;
jx—zzy(X) e T —2y(x) =2x+x¢"
y(x) =" C2+4 CI e‘x+('2+_”ex —x+% (12)
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> # Ansatz fuer yp: alpha*x*exp(x)+beta*exp(x)+tgamma*x+delta

> #

> DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=x*cos(x):l:=dsolve(DGL,y
(x)):DGL;I;

d? d
@ y(x) — & y(x) —2y(x) =x cos(x)

y(x)=ezx_C2+_C1 o 1 (—15x—5§)cos(x) n (—5x+5101)sm(x) (13)
> # Ansatz fuer yp: alpha*x*sin(x)+beta*sin(x)+gamma*x*cos(x)+
| delta*cos(x)
> 4
(> DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=exp(-x):l:=dsolve(DGL,y
(x)):DGL;I;
& d _
02 y(x) dxy(x) 2y(x)=e
y(x)=e** C24 Cle™— x; (14)

> # Ansatz fuer yp: alpha*x*exp(x)

> #

> DGL: —dlff(y(x) x$2)-diff(y(x),x)-2*y(x)=x*exp(-x):l:=dsolve(DGL,y
(x)):DG

¢ d x
gym g Y T 2y(x) =xe
y(x) = C2+ Cle™— “3";;2)6 (15)
:> # Ansatz fuer yp: alpha*x"2*exp(-x)+beta*x*exp(-x)
> #
[> DGL:=diff(y(x),x$2)-diff(y(x),x)-2*y(x)=x*exp(2*x):l:=dsolve(DGL,
y(x)):DGL;I;
¢ d x
12 yix) =~ y(x) = 2y(x) =e*'x
pix) = €2 _cp ey S (16)

# Ansatz fuer yp: alpha*x"2*exp(2*x)+beta*x*exp(2*x)

[> #
> # oder Variation der Konstanten "Integrale mit Wronski-

| Determinante”

[ > # phil= exp(2*x), phi2=exp(-x), W(x)=-3*exp(x)

[> #

[> # yp=1/6*x2*exp(2*x) - 1/9*x*exp(2*x) -

> # (-1/27*exp(2*x), aber das verschwindet in der homogenen

Loesung)



