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Numerical calculation of infinite vibration integral with Bessel function

by variable transformation using Taylor series

HirosHr HIRAYAMAL®)  Kowmrya SEnit:P)

Abstract: The arithmetic operations and function calculations for Taylor series truncated by finite terms,
can be easily defined using programming languages. Using operator overload functions such as C ++ or
Fortran makes it very easy to use. Using above program, functions written in these programming languages
can easily be expanded into Taylor series.

The Bessel function type semi-infinite interval integral / f(x)Z,(g9(z))dx (Z,(z) is the Bessel function)
0

oo
can be converted to an integral / h(x)Z, (z)dx whose calculation method has been known for a long time

0
by using the Taylor expansion method.
Moreover, although this kind of integration method is limited to the Bessel function of integer order, it is
shown that it can be calculated by the Bessel function of real number order.
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vo(z) = —%(x+2)+i(x+2)2 (o + 2)*

54 8748

(x+2)° + (z+2)°

1

196830 885735
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EREIZER R DY, —IZIZoB Tl ERRZe v, %
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DR o R L IR T NIE, 20 3ol n
THDZ bbb, 55N EHED Taylor MEZ, 4
BEHR D Taylor fiE L NDFHEDHEEZE T 5 & —H
TEIeNbhr5.

8 6 N7z Taylor B R DB f(z) D% B DELL
RNTHBILE2MENPDDDIT, flx) = 0 DffF (B
fift:—0.59420 49585 08771 74868---) ZFtH T 5. 20 K
D % BB D E L Taylor $EIZ 2 = 0 2RAT D L,
—0.59420 49585 08517 720, M 12 HiDMED f(z) =0
DB SND. T ORERH 5155 N7 Taylor SEUL f(z)
DA DAL Taylor BN TH 2 & b 5.

135 N7 W B D n IRDIEAEL Taylor HEUE BIEL f(x) 12
RAT B, nIRETEMICHELERZ DT, HEMES
nIRETEB L 2 IZ—HT 5. LED 6KE TD Taylor
Bk, r=-2TCEMINTVWEDT, #HEMES 2= -2
TR NS RIZR 5.

5. BIEH

5.1 BEESIMHSN TV
T, BEEMDIDD 5 TWBIROH 3] 2 H IS 5.

> 1
I, = J3a(z)dx = I5/5(1/2)K3/5(1/2
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@ ©
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Ri73 [10] TEHMELU 72, B0 BB D FHREIEL 271, FHEEHS
1% 0.70513093922263326 TH - 7=. 2 OFEDIX, £9
folx) = \/z;ﬁ D5y % x = a T Taylor EF%ZT 5. FHHA
E20RETITo7z. SIMETHRRTDHLIRDESITRD.

fo (z) = 0.00909053 — 8.26344 x 10~°(z — 110)
+ 7.51129 x 10~ " (z — 110)* — 6.82731 x 10~ ? (z — 110)*

RIZIRDO A Z GRS 5.

U

R @)+ (@)

T

fe(z) =

k=1235%2, fi(z) DFIHETE3. 3IRETHRRT DL
MDEDIT725.

fi (z) = —0.000227257 + 4.13164 x 10 — —6(x — 110)
— 5.63352 x 10 %(z — 110)* + 6.8277 x 10~ '%(z — 110)?

ZORRIZ fo(x), f3(x), - LEIRET S, InEfHioe, &
2 DFEMNIIRD & D IR EE [ > TRD & 5 IR
TZ 5.

17 fol@)Ju(@)de = — fo(a)Jy41(a)
[ @ e

= fo(@) s (@) + (@) ysa(a)
+/a°° fo(x)Jypo(x)d

= (UM fe(@) s (a)

k=0

+(*1)n+2 /OO fr(@)Jysn(x)dx

CORDOBEBOEINBIEEICNI LS REDT, B
WMo ZEE TN, BE20BPOBEHSDENKE S,
ZOHFEZ LT, WO SHEZHRT L L HEAHH
s = 0.70448399205810397 A3 15 57z, TN % B il
0.7044839920581571529995293256186 - - - & KT % & 7%
MNE3 X108 RBZeWbhrd. Z OEEREDBE
I& web ¥ b (wolfram alpha) Z{#> TEHE L. ZDH
TiX, BMEMRPH LD OBGITEHEMROEL & 2R
TE5H, —RITIIEEMRIIZ V. ZOEE a = 100 72
ELHIRD o TR U TEHEMEEZ KD, ZOFEMENE
LW ESh2HETE. ZOHFEE a=100 75 &
0.70448399205895806 33 5N 5. Z DOFEMAIL a = 110
OO MEL 11 HT—BLTW5a. ZOREIX 11 #—2
ELWEDEHEEZIND.

BEDEIET fr(a) DK S RIEDPBETH DD, Ok
BiE (¢ — o) ORBEDT, B OEHEHESSZE D & 72
5DT, frla) ZHBEOEHIHIZ/LS.
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o 4+ 2t2 45
I= V2ot 200 [ 2 ar
/0 + 9t + 0J0< 214 )
DM % t=a TIRO LD IZHET 5.

o0 tr+2t2+5
1_/‘vﬁ+m+m%<+*_)ﬁ
0

1244

a 2t +5
:/‘VF+%+%%<++_>ﬁ
0

12 +4
a 4 2
+/ V12 4+ 9t 4+ 20, (W) dt
X[ [0, a] DFES L@ OBAERE /> T 5. BkEE 10710
TEEBIBUER D THE L 2. OB O E
203, FEHEEIX 2.68740946248538304 TH - 7=.
WAz, K [a,00] DFES % g(t) = LE2EES (1) =

244
P20 LEE, 51T s = g(t) LABEMELTS,
o0 00 d
| sontanie= [ 167 )67 6Dl
@ g(a) s

a=8 DI s=g(t) % t=a T Taylor BT 2. 4IXET
RRTBERDEDIT725.

g(x) = 62.1912 + 15.955(z — 8) + 1.00777(x — 8)2
— 0.00116737(z — 8) 4+ 0.00016037(z — 8)*

COMBEEHET 5. HEBORBMEL p = g(8) =
62.1912 TH 5.

g ' (x) = 8 +0.0626762(x — p) — 0.000248125(x — p)?
+1.98259 x 1075(z — p)® — 1.99553 78 (z — p)*

IN%EM->T, 10 HFRET S L 2.62716040110842419 &
5. EREORERIL 2.627160401844 &7 b, L
75x 1071 T1LH—H U7z, Z DRRIZ bessel BB DB
HaBEBIZR>TWTH, BBIZHETESZ 2D
»n5.

6. #bhH)I(C

Taylor &R %2 BUEMIZAT 5 Hik% G EIZHIH L 72,

BAERY Taylor JEBHE &, Bessel B DWb % FHT 5
& Bessel A& E S (Hankel ) 2 HBUBHTE 5.
INEFHT B L, BEIRFZT T EHIRD Bessel %X
EEUEOERHETAZENTELZ L2 RLUT.

BB Taylor BB Z FIHTIUL, MNIIZIZIEEICHL
We LN D) OB DERERNITES., ZN
2L o TINX TEHEDPRE LMD 2 @ELTL DM IZT
ELGEENHE. TOLMERHT S EBGITHIEIEN
T2 TEBHILERUT.

INSEEITIE, Bessel BB E f X IEE R & DI R
A TR R RE e B b,
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