Prof. Dr. L. Paditz 04.11.2015

inhomogene linare Dgl. mit konst. Koeffizienten

Aufg. El.21c) (AWP)

2

F,"_F"+4F,_4F=X +30Ksin (X)

1

1 __l [ 1] __1
charakt. Gl. AS—A2+4A-4=0 ergibt

solve(ﬁ.g—)‘.z+4}.—4=0, A)
{A=1, A=—2+4, A=2+j}

hieraus

FS={eX, cos(2x), sin(2x) }

Kontrolle:

dSolve (¥’ —y"" +4y'—4v=0, x, ¥v)
{v=eX+const (1) +cos(2+x) »const ( 2)+sin ( 2+x) +const (3) }

v_hom (x)=C1+e*+C2+cos (2+x) +C3+sin (2+x)

Zielgerichteter Ansatz (kein Resonanzfall, da A=0, A=xj zu

f(x) gehtren):

v_pinhom (x) =a-x2+b-x+c+ {dex+e)cos(x)+{(f+x+g)sin(x)

VdK:



e cos(2.x) sin{2+x)
e* =2gin(2+x) 2cos(2.x) |PA==
e =Acos(2+x) —4sin(2+x)

e* cos(2+x) sin (2+x)

eX =2-5in(2-x) 2-cos({2+x)

eX —4.cos(2+x) —4-5in(2+x)

A_l
8+ (cos (2+x) ) 2+8- (sin(2+x)) 2 0
10+ (cos(2+x) ) 2+eX+10- (sin(2-x) ) Z-6X
2+cos (2+x) e +4+sin(2+x) -e* —5-sin (2
10+ (cos(2+x) ) 2+eX+10+ (sin(2:x) ) 2+0X 10+(cos(2+x)) 2+eX4
—(4-cos(2:x) -€X=2+sin(2:x) %) 5+cos (2
| 10+ (cos(2+x) ) 2+X+10+(sin(2:x) ) 2+0X 10+(cos(2+x)) %+eX4

simplify (ans)

[ 4.07X e X
5 0 5
cos(2-x)+52-51n(2-x) —cos (%) +sin (x) —(2-cos(2-:i([li]—51n(2-
—(2+co5(2:x)—sin{2+x)) cos(2+x) —{cos(2+x)+2+5in(2
5 2 10
0
ansk| 0
xz+x#sin(x)

[ (x2+4x-sin(x) ) -7
5

—(x24x5in (%) )+ (2+cos (2+%) =sin (2+x))

10

—(X2+X'Siﬂ()§) ) «(cos(2+x)+2+sin{2+x))

10




[ 0 (w2 e =X
f(x +xsm(x))e dx

0 9]

fD—(Xzﬂr:-sin(x))'(2-c05(2-x)—sin(2-x))dx
10
0

fD —(X2+x-sin(x) ) {cos(2:x)+2+5in(2+x)) dx
10
40

[ — ( 2-x2+x-cos {x )+x+sin(x)+cos(x) +4-x+4) o X
10

—(18-32-005(2-X)+38-x2-sin(2-:-()+38-x-c05(x)—18-x-sin(X)—I.,,

36-)-:2-cos(2-X)—18-xz-sin(2-x)—18-)-:-(:05(X)—SB-X-sin(x)+8-x

simplify (ans)

[ — ( 2-xz+x-cos (x)+x-sin{x)+cos(x) +4-x+4) e X
10

—(18')(2'CDS(Z'X)+(38'X2—18'X—18) +sin (2+x)+36+x+cos(x)—1 -

38')(2'605(2'){)—(18'X2+38'X—9) +5in(2+x)—18+x+cos({x)—36-x-

Spezielle Losung:

eX

trn(ans)*| cog(2+x)

sin{2+x)

l —cos(2+x) ( 18-:-(2-(:05(2-x)+(38-:{2—18-x—18) -Sin(2-x)+38-x-H

simplify (ans)

[—(18-x2+12-x-c05(x)+5in(x)-(12-x+8)+4-c05(x)+36-x+27) ]
72

expand (ans)



[—Xz _Xxecos(x) x-sin(x) cos(x) sin(x) x_ 3
4 6 § 18 9 2 8

Damit lautet v_p,inhoms:

x% x 38 1

v_p(x)= ] —E—g—[%+%]sin(x)—[%+ 18 ]cos(x)

Zusatz: Variante mit FS={e*, cos(x),sin(x)?},
d.h. zugehérige Dgl. wire dann
F",—F"+F,—F=X2+X*Sin(X)
solve(ﬁ.g—)‘.zh}.—l:ﬂ, A)
1A=1,A=—j, A=j}
Damit liegt mit der Storfunktion ein Resonanzfall vor!
Der =zielgerichtete Ansatz fiir ¥_p,inhom muss mit q=1, d.h.
mit x als Vorfaktor erweitert werden!
Zielgerichteter Ansatz (Resonanzfall, da A=%j zu f(x) und zur

hom. Dgl. gehioren, Vielfachheit q=1 in hom. Dgl. ):

v_pinhom (x) =a-x2+b-x+c+x- ( (dex+e)cos(x)+({f+x+g)sin(x))

VdK:

e¥ cos(x) sin(x)

e* —sin(x) cos(x) |[?A

e* —cos(x) —sin(x)



X

e cos(x)

X

sin(x)

e —sin(x) cos(x)

e* —cos(x) —sin(x)
A_l
(cos(x)) %+ (sin(x)) 2 0
2+ (cos(x)) 2+e¥+2+ (sin(x)) 2+¥
cos (x)+eX+sin(x) ¥ —2+g5in(x) -e*
2+ (cos(x)) 2-eX+2- (sin(x)) 2+0X 2+(cos(x)) %+eX+2- (sin(x)
~(cos(x)-eX—sin(x)-e¥X) 2+cos(x)-e%
| 2+ (cos (%)) 2+eX42+(sin(x)) 2+eX 2+(cos(x))2-eX+2+ (sin(x)
simplify (ans)
[ 7X e X
3 0 3
cns(x);—sin(x) —sin (%) —(cns(x)z—sin(x))
—(cns(x)z—sin(x)) cos(x) —(cos(x);sin(x))
0
ansx| 0
X2+X*Sill(X)

[ (x2+x-sin(x))-e~X

2

— (%2 +x-sin (x) ) (cos (x)=sin (x))

2

—(x2+x-sin(x) ] {(cos(x)+sin(x))

2




2 pxegin(x) ) -e™%

-
Iy

Z dx

O

fD —(x24x-sin(x) )+ (cos(x)—sin(x)) dx

2

40

simplify (ans)

fD —(x2+x-sin(x) ] (cos(x)+sin(x)) dx

[ — ( 2-x2+x-cos {x )+x+sin(x)+cos(x) +4-x+4) o X

2

4

—(S'XZ'CDS(X)+8'X2'SiH(X)—2'X2+16'X'COS(X)—IG'X'SiH(X)—QF

2 2

8');'.2'(305()()—8'}1 +SIN(X)=2+x“=16+x*cos(x)—=16+xsin(x)+2+3x

[ — ( 2-xz+x-cos (x)+x-sin{x)+cos(x) +4-x+4) e X

4

—(8'X2'CDS(X)+8'X2'Sin(){)—2'}i2

+18-x-cos(x)—18-x-5in(x)+(.,

8')(.2'(305(}()—S'XZ'SiH(X)—2'){2—18')('005(}()—IB'X'SiH(X)+(2'Z

16

eX

trn (ans)*| co5(x)

|

expand (ans)

|

sin{x)

sin{x)- (8-X2-cos(x)—8-);:2-sin(X)—Z-X2—18-x-c05(x)—18-x-sin -

_¢2. 2 2. 2 '
x€+(cos(x))® x“-(sin(x)) —x+(cos (x) ) 2=x+ (sin(x) ) 2+X»

2 2

Summanden in yv_p vor der



Zusammenfassung f Vereinfachung:

—x2+(cos(x))2 x?%-(sin(x))?

> : —x- (cos(x)) 2—x-(sin(x)) %+

x2+cos (x) _xz-sin(x) 4 Xecos(x)ecos(2+x) x+cos(x)-sin(2-x)
8 8 8 8
X'Sin(X);GS(Z'X)+X'Sin(X)éSin(2'X)+(cns(x))2+(sin(x))2
_32 _xecos(x) _cos(x)-cos(2-x) cos(x)-sin(2-x) x-sin(x)
2 4 16 16 4
sin(x)-cos(2+x) _sin(x)-sin(2-x) cos(x) __,
16 16 4

simplify (ans)

2-xz-cos(x)—sin(x)- (2-):2+8-x+1 ]—18'X2—2'X'CDS(X)—5'CDS(}F
16

expand (ans[1,11)
x2+cos (x) _Xz'SiIl(X) 2 %¥ec0os(x) _3exwsin(x) _5-cos(x) _sir),
8 8 8 8 16

Die partikulare Losung lautet jetzt:

2 2
- 2 e [ X% ﬁ] - [X__zl
v_p, inhom (x)==x“=2+x [ g + 3 sin(x)+ 3 "3 cos(x)
Hierbei sind die Anteile _5.(:(1)56&) _51111(8x) weggefallen

{ Losungsanteile nur fiir die hom. Degl. )

Probe:

2 4, 2
Define FP(X)=—X2—2'X—[%+%]Siﬂ(X)+[%-%]CDS(X)

done



3 2
4 wpx)) -5 (wpx)) + 4

3 2 dx (yp(x))—-vyp(x)

—(xz-cos(x)+xz-sin(x)+x-cos(x)+x-sin(x)+cos(x)+3-sin(x)+1E|
8
simplify (ans)

3+ (sin(x)+x)

LH5W.



