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BE W OAEELE Bateman 0 B ¥
HAxEE0 = % f# — (Ken-iti Mun‘akata)
0. T

Batenan” OB kaolx)FBACHESACHHBIC6 0L EAFRBLT
Wh. EEXOEHEICE OOXBMAFHSATVES, ( Kirnh? B LT
Tollnien Lk 2460) ZRSHBRCAKRORACHETELDTHS LD
54, Batenan OEME KN FOBBE L OB ECHEFFET D & & B R
Ehd. BEVZMHBEAD Poisenille WOAEEHOBEICEBWT, Bateman
OMAFBERICEBL TR, COBBEEbIEL-TELLDTHE.
CONETH, Batenan OBAFTEAOBRD, BikmLERICELTELA
L EOWREL, FRODBEBOBEBIZEOWT 1 BEBWIHRICTIRL TEL.
Ko, ShETEMBPEL>TNE I ETHEH, M Poisenille KOT
FREOBMBEERLT, EVEFET3HRCRET 2255 0B, B, ©
SRREBE ML CREZ RS S LT 2841, FRO i = KTo BN
AEEhT, TORESD VREELARLS L35 L5, BEBAROZR I H
MTHRIE, L4 /N ZRFAS W ERRETERETHS LV, BRE L < —
R BHBPBONDIOLHLT, MOEBEKERAT2HEIH, CALK
Sie, RABEETHBL WS, FRTDERICET oL 5H 5.
COXSAEBERKT 0L, CORMHICH I WEEAMBT L KEW
R RICET A EREF -2 DT, 2L BWT IR ORI VWTHEL
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1. Bateman D FREANOB k-BRICO>WVWT
1-1. n: @AY DEHW— —Batenan D
COHBWIXTIE, x20, n:EBEELTS.
Bateman DY HER :
X ka''{x)=(x—n) ka{x}. (1)
CHOAPLELIZHLZ LW, COBBZRITHBE x=n P ELCEH LTI

TWBZETHS. —RIZ, x<nLbLSMBEERIL, x>nTERFATH

5.
WAL A -
nkolx)={4x+4-2n)kas(x)={n—4)kaalx), (2)
4xka (x)=(n—=2)kaoalx)={n+2)knsaix). (3)

Bateman DM HTEXDAD (nDBHFEHLT20F2) ORBEEZRXHT 2
B, SCTEUEELBE=ZD5IHiIiZHFHITLIIELIZLT, kalx; i)&WV
KREAEZHEHSH, 13K, I, EHH2nWEBERAKXRTZLNDETSE. i=Bok
i, AVCHNVOk-BBERTLOLL, CHICHAL UKL T 5282 DR
N2V, KXV RZFMCLZRL THhs 6T RINT W,

ﬁﬁﬁeﬁtnﬁﬁéﬁ,Mnmnﬁﬁﬁwﬁﬁuﬁ&fmmﬁébfné.

kolx; i)=(2HA - BEEEK) .+ (ZHAX - BEEE) - (4)

ZIT, BRFEAZF.(x; 1, j), (=1, 2) OoBEERAT L L, &

DEFRCHLTUE (2) L EALLBOHFLLXNPRNT S -
nFa.(x; i, jl=4x+4—-2n)Fa-2(x; i, j)
—(n—4}F.a(x; i, J}. (5)

fﬂi‘f; ko(x)ze"", kz(X)=2Xe_x,



ka{x)=2(x?2=x}e ™™, kelx})=(4,/3x°-4x%+2x)e"*,
EOEBE*EL A, Felx:; B, 1)=1, F.{x;B, 1)=2x,
F.lx; B, 2)=0 &LT, @A (S)Z2EHITHRIZTIW. —HIZ,

Ka{x; B)=ka{x)=Falx; B, 1)e™™, &%5.
1-2. n: BE DEPN—-B2O0KRK

n=0 D& EPHAHIELELT, kolx;E)l=e*/2 r35. F/, EHH

HELT, ROKXTEBINLBEE Bi(x)2HHT 5.

X

Ei(x)zv.P.S e/t dt. (6)

— o0

n=2, 4 - CHTEB2OBMEROEILCKDL I EHTES.

k2{x; E)=k2{({x; B)-Ei{2x})—erx,

ka{x ; E)=ka{x; B)-Ei(2x)—-(x—1/2})ecx,

kelx ; E)=kelx; B} -Ei{2x})—=(2/3x%?2—5/3x+1/3)ex.
Hit, Falx;E, 1)=Fa(x; B, 1), (n22):8<. 228 2HCHL
i, Falx:B.2)=1, Falx ;E, 2)=x-1/2 & LTHERXI5)
¥ nz=6 EHLCTEATRIELV. #-T, Z0Ba0 BRI

ko({xs E)=F.{x; B, 1){e "+ Ei{2x))—Fa.l{x; E,’ 2)erx,

LW B B,
1-3. n: &K OEAN——-B1, B2OER
B T n A HROBEEOVNT L, MEIZMATVER, XDk S e LT,
2 Bessel BB I olx), T1(x)&,Kol(x), Ki(x)%b5HWT, Batenan
DMAHBRERS LN TE S,

n=1. 3+ - EEHLTIE, —BLEROXSRT T2 .



-T, ZHAI I FLBKOWTFL—FICEAL THAEZTAE LI w. AL,

HODHEZ,

Fs{x; I, 1})=4/3x%-x, Fs{x;1, 2)=4/3x2-x/3,
ELTHANXNB)ZHMBITNRE, —RBEZRODLZIELHVPTES. HZzETRIT,
ki{x; IJ=xToel{x)—xT:(x}, ki(x; K}=xKel{x)+xK.(x},
ks{x; I)=(4/3x?=x)1el{x)—(4/3x?-x/3})1.(x]),
ks{x; K)=(4/3x?—-x)Ko{x)+(4/3 x?-x/3}K.(x},
PHHEFELT, B2 7 NATHEMATICA” O X3 L2 BAMBEEZ 2 HMHIT LT, &
RTIEBLREAZROLZENTES.
Ks{x ; I}=1{(x-12x2/5+16x3/15} T o{x)-{x/5-28x2/15+16x3/15) 1 1(x),
kKaz{x ; I)=(x-144x2/17+17190496x3/765765-19993216x*/765765
+59648x°/3927-3577856x%/765765+249856x7/328185-704512x%/11486475
+65536x°/34459425) 1 o {x)-{x/17-2375728x2/765765+10463968x3/765765
-2188928x4/109395+286976x5/21879—3303424x“/765765+12001281{7/1640925
—2080768‘)(8/34459425%5536X°/34459425) I.(x).
1-4. BB I
R, 42Dk -BEOEARZHDESTELHLEEZ VWS OPRLTEI S .

HL, 22Tl ke, kK iH2 W kDBT, BELCLOTHERFRMLT V.
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i B B 2 0 356 R0 3 e
2-1. RMAREREZZEME

MM Poiscuille ROL A JAZBRFRS Ve S, BUMNBELICH T 2 K #
ORE* RT3 . WRELSNAMNEEE (r, 6, z) EBVT, Xk
W=1-r? CRSRIMNBRTHIH, SAEBRADES NS HMIRL A
ERS (u, v, w) it JAEBOSKTEES KRB TE 2 bOTLTAIES
L. ZRLOBTI, EHFBERSBEHERSATWATREL LWL,
BBAS NBHHFRR DL ITIEL S0,

COME L ERERERE L > CHEBMCHE S LT, BEEKOE
CHBBENTHEPEPRE>T, BAPKEHPRBI LB H-> TLRAR
TEHEW. BLD, COXIARHEBLTERMEEHT20O0BROHPE NS
ERIL T, BEROBHEBET 22 LA LE L.

MBA OB H BB FRA L BRAMEBRT 2 L5 LEELDOAZ ~ Ak
omfdiﬁ“t%ﬁtf%é@%,::?ﬁﬁbﬁé;p.::,%ﬁﬁﬁw
BB Lo 5 2 SARMCRLT, HIeEB2 ST 240555, BEICERYL
ﬁﬁ&%u%mif2ﬁ®$ﬁ%ﬁofwﬁﬁhwﬁéﬁn.ﬁﬁ@ﬁﬁ?u,
r=1 Tu=0 ﬁﬁ?§<,6u/6r—0 t é EBRBEFHTH S .

2B (AX) BMAFRAZALTHESNE r=0 R r=1T u=0
LT, TRAUAORFEER TR L VAL, u ERETELDOMH
BAE LTERITSZ0. 5T, AROEMSHRAEALTHAIILZ 0
%#%ﬁﬂ?é:&ﬁﬂ%?%éﬁa,ﬁ%%ﬁﬁ%mtﬁ@?%é:tu,%
ERLAEED THD. 20E» OB BB EET bz, KR TR E -

LOT, TNDEFAZLLTBI .
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2-2. 2NNBREFOERARY
p{r)I2BOEMTFBEAZALTHEBALL, 6(0)=0, ¢(h})=0 &

“5E0I h2xbke&, —RIZ ¢'(h)*0 THE. ¢ {r)DFERENZ
Ypirjed5%:

pir)= {o(r)dr. (7)
Ihzdbbnt

Vir)=%(r)—9 (h}, (8)
EBLE V(r)id vih)= ¥ (h)=0 L35kz@ml, 3SBEMTIFIE
XEZHEELTWVS.

— @ E LT, Bessel B I (r) 2L H50WT,

$.(r)=J.th,r), | (9)
EFB. ZCi, ho(v=1,2-+ ) RJIr)OBEATHE. COL &,
q’u(r)zJO(hvr)_JO(hu)v (10)

L%b. COBEKIERADNE 2 ST LMK, ERERED I 5
THEEAMBMERLTND.

2T, COBBIMEMEL, MEN Poiscuille ROBME IR T 2 %5%
HORBECHEAT 22 Lick-C, ARABRLA /) XM Ree BBLNE S
LR R I BRAOEREM =24, 48, 72L5kLEBACES
néa“@ﬁM@%ﬂsmznfﬁxmm;or%ufwé.

272 0OFkBVT, OHLERBEEEKLLCURORBOBEHEEE
WAL, FHEMHF21, 24« - - T50EEATERLAHED Rec DFEPLE
@%Lfma.ﬁmzﬁﬁm;b%ﬁéﬁaa,ﬁﬁ%ﬁm¢éagM»mt:

HLT Ree=90, 000 EVOSHMRAPBZTLNEZLDTHS . BEHRDHE
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B5 HBMIZLERecHERENEA

RICE D EBOBRECAELEREIHLN, HFRLABRLA /VZBIFBLAD
EWVS ZEIELTIEHEBEICTEIIZZW.

TEBMHELTELS ZHE, (9) XoBE ¢.(r) IX Salwen and Grosch®’
B, B Poiscuille MOMPIEBVWTRILALDOTH B, KICTHT W

A%

gL, TOWBMIZL>TEHEEZEVIHRCEINIZENIDTH S .

HHOMBMY T, WHBIBHELCL > THMRABMAL A /AL XBYFELNYL

Mol FRTBMIUCBVWT, HHIALKHBMNEVWIRLL 2ROMHTERX
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DBICBOLNZ EXITHS. 1EETHW LA Bateman OFEIZOWTL, T
DEFFABRTH S .
DLEOBITERZLEELT, 2BOBMI FRAORE 20 3 EEER L
LCRATZIEERD, o (7)., (8) 0BE#EzaATII 2T 5%
i, MULEBAER LIRSS THEFBI LI L2 5.
SLRMHETELLE, 2HNEAREORKIEEATLL W EREERY
BELTYL, ZREBERETEA>TL, FARETHLVWI EIREEL LT
AR BTN, |
2—-3. ¥V
LLL, BMABALCHLTCHRAFEETHLEEELEISIET 225, 5
WEHAICHLTRELATREL L WSS, BRLIETEHEE V. O
ERLT, FEEHOHBELTIE, 12TLHE AT EATEARLIVWRT
HoT, ThEBEEFTATHS. SAOMEICL > THLIZ, BROEMI

NTE2REPRATILLDEZZTRVWTHS D .
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