n4:= ClearAll[£f, I0, x0, x, Ib, G];
f[x ] = (2Besseld[1l, G*x]/ (G*xx))AN2

4 BesselJ[1, Gx]?

out[5]=
G% x?
Inel= TeXForm[f [x]]
outel/Texform= \frac{4 J_1(G x) {}A2} {GA2 xA2}

7= Isp= 1/ (2b) Integrate[f[x-vy], {y, -b, b},
Assumptions » {b > 0, G> 0, Element[{b, G, x}, Reals]}]
1

out[7]= ConditionalExpression{
3bG? (b-x) (b+x)

2 (26% (b-x)? (b+x) BesselJ[0, G (b-x)]?+2G” (b-x) (b+x)?Besseld[0, G (b+x)]%+

2G (-b”+x’) BesselJ [0, G (b-x)] Besseld[1, G (b-x)] -

b Besseld[1l, G (b-x)]%2+2b>G? Besseld[1, G (b-x)]%2-

x BesselJ[1l, G (b-x)]%-2b%2G? xBesselJ[1l, G (b-x)]?-

2Db G? x? BesselJ[1, G (b-x)]%+2G? x> Besseld[1, G (b-x)]%+

2G (-b? +x”) BesselJd[0, G (b+x)] BesselJ[1, G (b+x)] -

bBesseld[1l, G (b+x)]%2+2Db> G? Besseld[1, G (b+x)]%+

x BesselJ[1l, G (b+x)]%+2b%G?xBesseld[1l, G (b+x)]?-

2bG* x* BesselJd[1, G (b+x)]?-2G’x’ BesselJ[1, G (b+x)]?),

(b<x&&x>0) || (x<0&&b+x<0)

nei= Isp = FullSimplify[Isp]

1
oufgl- ConditionalExpression|—
3b

2 |2 (b-x) BesselJ[0, G (b-x)]%+2 (b+x) BesselJ[0, G (b+x)]2%-

2 BesselJ[0, G (b-x)] Besseld[1l, G (b-x)]

G
2 BesselJ[0, G (b+x)] Besseld[1l, G (b+x)]

+
G

(-1+2G? (b-x)?) BesselJ[1,G (b-x)]? (-1+2G? (b+x)?) BesselJ[1,G (b+x)]?
+
b-x b+x

G2

,b<x||b+x<0
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erfordert b < x oder b < -x d.h gilt nicht fur -b < x <b

Test fur Bereich x < -b

ne}= Ispl = 1/ (2b) Integrate[f[x-y], {y, -b, b},
Assumptions » {b > 0, Element[{b, G, x}, Reals], x < -b}]

1

Out[9]=
3bG? (b-x) (b+x)

2 (2 G? (b-x)? (b+x) BesselJ[0, G (b-x)]2+2G? (b-x) (b+x)?Besseld[0, G (b+x)]%+

2G (-b?+x*) BesselJ[0, G (b-x)] BesselJ[1, G (b-x)] -

b BesselJ[1l, G (b-x)]2+2Db°>G?Besseld[1, G (b-x)]?-

x BesselJ[1l, G (b-x)]%-2Db%2G? xBesseld[1, G (b-x)]?-

2bG? x? Besseld[1l, G (b-x)]%2+2G? x> Besseld[1, G (b-x)]%+

2G (-b?+x*) BesselJ[0, G (b+x)] BesselJ[1, G (b+x)] -

b BesselJ[1l, G (b+x)]2+2Db>G?Besseld[1, G (b+x)]?+

x BesselJ[1l, G (b+x)]%2+2Db%2G? xBesseld[1l, G (b+x)]?-

2bG® x> BesselJd[1, G (b+x)]?-2G”x* Besseld[1, G (b+x)]?)

n1o}= Ispl = FullSimplify[Ispl]

1
oufio- —2 |2 (b-x) BesselJ[0, G (b-x)]%+
3b

2 BesselJ[0, G (b-x)] Besseld[1l, G (b-x)]
2 (b +x) BesselJ[0, G (b+x)]2%- -

G
2 BesseldJ[0, G (b+x)] Besseld[1l, G (b+x)]
4
G
(-1+2G? (b-x)?) BesselJ[1,G (b-x)]? (-1+2 G? (b+x)?) BesselJ[1,G (b+x)]?
b-x * b+x

G2

Test fur Bereich -b<x <0

nii- Isp2 = 1/ (2b) Integrate[f[x-y], {v, -b, b},
Assumptions -» {b > 0, Element[{b, G, X}, Reals], -b<=x, x< 0}]

1

Out[11]=
3bG% (b-x) (b+x)

2 (2G* (b-x)? (b+x) BesselJ[0, G (b-x)]?+2G* (b-x) (b+x)?Besseld[0, G (b+x)]?+

2G (-b®+x’) BesselJ[0, G (b-x)] BesselJ[1, G (b-x)] -

b BesselJ[1l, G (b-x)]?+2Db>G*Besseld[1l, G (b-x)]?-

x BesselJ[1l, G (b-x)]?-2Db%?G%?xBesseld[1l, G (b-x)]?%-

2bG? x? Besseld[1, G (b-x)]%2+2G? x> Besseld[1, G (b-x)]%+

2G (-b”+x’) BesselJ [0, G (b+x)] BesselJ[1, G (b+x)] -

bBesselJ[1, G (b+x)]?2+2Db°G?Besseld[1, G (b+x)]?+

x BesselJ[1l, G (b+x)]%+2b%G%?xBesseld[1, G (b+x)]?-

2bG? x? Besseld[1, G (b+x)]%2-2G?x*Besseld[1, G (b+x)]2>



08-LoesungFaltungsintegral.nb

2= Isp2 = FullSimplify[Isp2]

1
oufiz- —2 |2 (b -x) BesselJ[0, G (b-x)]%+
3b

2

2 BesselJ [0, G (b-x)] Besseld[1l, G (b-x)]

2 (b+x) Besseld [0, G (b+x)]°-
G

2 Besseld[0, G (b+x)] Besseld[1l, G (b+x)]

+
G

(-1+2G? (b-x)?) BesselJd[1,G (b-x)]®  (-1+2G? (b+x)?) BesselJ[1,G (b+x)]?
+

b-x b+x
G2

Test fur Bereich 0 <x <D
nis= Isp3 = 1/ (2b) Integrate[f[x-vy], {y, -b, b},
Assumptions » {b > 0, Element[{b, G, x}, Reals], 0 < X, X <=Db}]
1
3bG? (b-x) (b+x)

Out[13]=

| 3

2 (26* (b-x)? (b+x) BesselJ[0, G (b-x)]*+2G* (b-x) (b+x)?Besseld[0, G (b+x)]?+

2G (-b?+x?) BesselJ[0, G (b-x)] BesselJ[1, G (b-x)] -
bBesselJ[1l, G (b-x)]2+2Db°G?Besseld[1, G (b-x)]?-

x BesselJ[1l, G (b-x)]%2-2Db%2G? xBesseld[1, G (b-x)]?-
2bG? x? Besseld[1l, G (b-x)]%2+2G? x> Besseld[1, G (b-x)]%+
2G (-b?+x*) BesselJ[0, G (b+x)] BesselJ[1, G (b+x)] -

b BesselJ[1l, G (b+x)]2+2Db°>G?Besseld[1, G (b+x)]?+

x BesselJ[1l, G (b+x)]2+2b%2G%xBesseld[1, G (b+x)]2%-
2bG® x* BesselJd[1, G (b+x)]?-2G*x* Besseld[1, G (b+x)]?)

4= Isp3 = FullSimplify[Isp3]

1
outa- —2 |2 (b -x) BesselJ[0, G (b-x)]%+
3b

2 BesselJ[0, G (b-x)] Besseld[1l, G (b-x)]

2 (b +x) BesselJ[0, G (b+x)]?%-
G

2 BesselJ[0, G (b+x)] Besseld[1l, G (b+x)]

+
G

(-1+2G? (b-x)*) BesselJ[1,G (b-x)]? (-1+2 G? (b+x)?) BesselJ[1,G (b+x)]?
+

b-x b+x

GZ
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Test fur Bereich x>Db

nisi- Isp4 = 1/ (2b) Integrate[f[x-y], {y, -b, b},
Assumptions » {b > 0, Element[{b, G, x}, Reals], x> Db}]
1

out[15]=
3bG? (b-x) (b+x)

2 <2G2 (b-x)? (b+x) BesselJ[0, G (b-x)]%2+2G? (b-x) (b+x)2Besseld[0, G (b+x)]%+

2G (—b2+x2) BesselJ[0, G (b-x)] BesselJ[1, G (b-x)] -

b BesselJ[1l, G (b-x)]?+2Db>c?Besseld[1, G (b-x)]?-

x BesselJ[1l, G (b-x)]2-2b%2G%xBesseld[1, G (b-x)]2%-

2bG? x? Besseld[1, G (b-x)]%2+2G? x> Besseld[1, G (b-x)]%+

2G (-b®+x*) BesselJ[0, G (b+x)] BesselJ[1, G (b+x)] -

b BesselJ[1l, G (b+x)]?+2Db>G?Besseld[1l, G (b+x)]?+

x BesselJ[1, G (b+x)]%2+2Db%2G? xBesseld[1, G (b+x)]?%-

2bG? x? Besseld[1l, G (b+x)]2-2G?x%Besseld[1, G (b+x)}2>

6= Isp4 = FullSimplify[Isp4]

1
ourie: —2 |2 (b -x) BesselJ[0, G (b-x)]%+
3b

2 BesselJ [0, G (b-x)] Besseld[1l, G (b-x)]
2 (b +x) BesselJ[0, G (b+x)]?%- -

G
2 Besseld [0, G (b+x)] Besseld[1l, G (b+x)]
¥
G
(-1+2G? (b-x)?) BesselJd[1,G (b-x)]®  (-1+2G? (b+x)?) BesselJd[1,G (b+x)]?
b-x * b+x

G2

Test fur Bereich x =0

ni71- Isp5 = 1/ (2b) Integrate[f[x-y], {y, -b, b},
Assumptions » {b > 0, G> 0, Element[{b, G, X}, Reals], x==0}]

out[17]= 4 |2bG%BesselJ[0, bG]2%-

3bG?

(-1+2b%G%) BesselJ[1l, bG]?
2 GBesselJ [0, bG] Besseld[1l, bG] +

b

nfiel= Isp5 = FullSimplify[Isp5]

8 5 8 BesselJ [0, b G] Besseld[1l, b G] 8 4 5
oufigl- — BesselJ [0, b G]“ - + |——- ——— | BesselJd[1l, bG]
3 3bG 3 3b?G?

Tests auf Gleichheit

o= Isp2 == Ispl

ouff19]= True
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in2o)= Isp2 - Ispl

out201= 0

1= {Isp3 == Ispl, Isp3 == Isp2}

ouf21= {True, True}

ne2l= {Isp3 - Ispl, Isp3 - Isp2}
outzzl= {0, 0}

inesl= {Isp4 == Isp3, Isp4 == Isp2, Isp4 == Ispl}

outesl= {True, True, True}

in24i= {Isp4 - Isp3, Isp4 - Isp2, Isp4 - Ispl}
out24]= {0, 0, 0}

nes= x = 0; FullSimplify[Isp5 - Ispl]

out251= 0



