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2.1 | HBODE=

C | ® meromorphic function T&H>T, FfZ, z € Zso D & &,

f(z) = !
LR B f(2) BHET B, I IO T, BET S, $F 0 Zog DL X,

(x +n)!
(x+1)(x+2) - (z+n)
nln+1)(n+2)---(n+2)
C(z+)(x+2)(x+n)

B n!n® (n+1)(n+2)-(n+x)
S+ D(@+2)-(z+n) ne
TH DD,
lmlm+¢xn+%~-@+x)_hm11(1+ﬁ)_1
n—oo nx n—>ook:1 n
W2,

nln®

f<m):7zll—>rgo(ac+1)(x+2)(x—l—n) M)

EloTw3, ZORDEUIZ 2 € C\Zy THHRDERINTED, bBAA ke Zoy
WRLT, f(k) =k 27z LTw3, 2O L, HlRIL,

nln

e e Y] <”§)_1 (1+5)

J

—1 x
O+£> <ng :1+“x;”+o(%>
J J 29 J
"o, it

v 2.1 (1) D3z € C\Zey THEIMDERIN T2 T & 2ZFHE X, O

ThbrI L,

EE 2.1 C LD meromorphic function T'(2) ZA NP TE&ET 5 :
lphz—1
[(z):= (hm i )

.nﬂoo x(x + 1)(2!—7}1—762) c(r+n—1) 2)

ZDONRAIE, Euler DR EMIXNS,
EEL D, LTOEXDNE ¢
['(z+1) =al'(2), (3)



v 2.2 (3), (4) 2t O
EZAT, B (2) LD, I'(x) BEIZ, 2 € Zey TLHDMZ D > TV, ZDiH

e ﬁ EEFEEITIERNC R > TWB Z EDbo b, HE> T, WeierstraBDEEL X b, i

REERRZROIETTH 2D, Z2DORXZFHRICHGZLDDROEMTH 5 -

EIE 2.1 (WeierstraBDAR) r € C D & &,

o0

%ﬂj)zxewn{(l+%> e_%} (5)

n=1

DY LD, T 2T,

1
v = lim (ZE —logn)

k=1
(&, Euler B¥ LWENDEBTH 5,
Gt LD,
1 z(zx+1)---(x+n)

i
['(x) noe nln®

k=1
— )T 1 TN -2
e (4 7) )
ThH%, BiE, EEMOEII s € C TIORT 2 2 L 2Rk, (V23 chz
R, ) 0

CORKXZHWT, RLYZEH (F4?) X%z 2 OBMHNLTEL,
F 31X, Euler @ reflection formula &MWIXN AR/ TH 5,

EE222¢ZDEE, UTOFEXHKLT S ¢

[(2)[(1 - 2) = Sinﬂﬂx' (6)
A WeierstraBD A3 (5) £ D
1 1
[(z)[(1—z) :(—x)r(x)r(oo—x) )
e (2 T{0-2))
AT D HO-D)
:x}j <1 B w_z) _ sin;rx

e~



E0HEH, BE. LoRERICEWT, 2T7H» S 3{THDEIRIZ, MR X 0
DIRERIKEL T2 2 eroibbfiansg, (M 24 2D E25RE, ) O
K2, Frag duplication formula 2R 5,

WRE 23 2€C\1Zy T2, TOLE, RDARDIRD LD
I'(z)[(z + %) = V212272 (22). (7)
At WeierstraBD2AZ (5) & 0

—logT(x) =logz + vz + > {log (1 - %) B %}
k>0

Lo TwEH, T, C\ Zey THISDLDIAZE RRPCEL T2, (w25 2
DI EERE, ) e T, FRIMI TR DT,

L0, FHRROBETC\ Zey by BT AIRET

& |
L ooz =N -
gz 0T (@) =D (z + k)2

k>0

2835, TIZTC, Flz)=T@)(z+3) £BE 2€C\3Z<g DEE,

2 1 1
~ _logFlz) =) —— S
az2 8 1) Z(x+k)2+z(x+§+k)2

k>0 k>0

1
=4y
2 Gy
2

d
:@bg ['(2x)
W2, HEEH A B BHEEL T,
F(z) = AB*T'(2x)
EEFZ, BT, A BZIRET 2, £9. (3) 0. F(z+3) =T(z+3)(z+1) = zF(z)
‘(“% %bs‘\ —Aﬁ\ 1
F(z+ =) = AB*"2T(2z + 1) = 2B2a.F(x)

2
W2, B=22tk3, Xo7T, Flz)=A272T(2z) £ > Tw3, T I T,
F(%) = r(%)m) = A27:0(1) < A= zér(%)
TdH 53, reflection formula (6) & D, F(%) =rm &Y, (1) 2H2, O

—HRICRD GauB 12 &k 5 ALK 5 ¢
EE 2.4 (GauB) n€Zsy £ 2, 2€C\ 22 2L E, RORADWILT 5 ¢

n—1 1

()0 (x + %) T (x + 2= 1) = (27)*F nE T (na). (8)

n

v 2.6 2OAXZEEHE X, (Hint: B2 TIEHT 5. Stirling DAz X,) O

5



2.2 | EHEOHEHIEE)

2T, XLHIS T S Stirling DARD—{LIZOWT, dBR3S,
9, t=0 DD TOIEHIEE

teact
et —1
D Taylor B2 H\WT, LT 2E&EKT 5 :

EE 2.2 (Bernoulli) 1. n € Zso IR L T, AT %7 9% B, (r) % Bernoulli
ZIENAE V)

n

P%

(about t = 0).
n=0

2. Bernoulli %A DEBIH B, := B,(0) Z#. Bernoulli$l £ \»9),
Bl25 1. B =—5 THY, —fRIC Byyr = 0 (k € Zsg) TH B, 72, By = ¢,
B4:_%; BGZé%O
2. Bi(x) =x— 3, Bo(z) =2 —x + § %
WE 2.1 FF keZoyy DEE,
Z 1 (_1)k+122k—1

_\=y 4 2k
e G S TR

n>0

IR > Tw5b, (v 2.7 Thznd, )  Hint:

2/ —
zeotr =v—-1lz 4+ —— Lz

eQrf -1
THBHI L E, zeotr DI TEER

72
xcotx—l—i—QZ

23 EHKS,
—HRIZ. L2 REWSNI 2R OIS LT, UFORAXDIRILT %,
EIE 2.6 (Euler-Maclaurin) B f (X C°-# (s € Zsy) THH LTS, THLEE, X
DRAIRALT 5
0= [ o+ Z L) — 0D )
k= m+1 (9)
(_1>S_1 " . (s)
" B.(x — [a]) fO ().

s! m

AL, 2eRICHLT, [2] Tz ZBALVRRKOEH LR TODLET S,

6



COEMZRTHENIC, DT OMEZ R,

T

W 2.7 neZo KU, zeRICNLT, 1-periodic Bi¥X B,(z) ZRTEHT 3 :

N

2. n>1DEE, Bi(x) =B, i(z) THoT [) By(x)dr =0 27z T D,

ZDEE, LTORRBHNLT 5 ¢

Wi 2.7 DI By(z) =1 & L,

n=0
EBL, 0<ae<1 b TN T,
oG _ i B (x)t" = i B, 1 (z)t" = ti B, (z)t" = tG
8x n=1 " n=1 n=0

Zihi7z LT3 DT,
G(z,t) = A(t)e™

Ziil T, ZOWMNZO0»S 1 T, o TEIT 2L, & [) By(z)de =0 &b,

t
—1
1= A@)S
t
L5 BDT,
Gty = S B0l 0<wr<t
et _n:() ")

#1592, ko, B, DMLY, WiEE2E5,
EFE 2.6 DFEH s ICBT 2 RINETRT, s=1DEE . m<j<nkb, jEZIC
i‘j‘bf\

506+ 56+ 1) = [ T (o-i-3) @] @
= [ s [ (o= ) s

ERDBDT, j=mym+1,---,n—1LLT, ZNo6DMZIS L,

Z 70+ 5(rm) + 1) = | " f)de + / " ( - %) )
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2f3%, LEIAT, Bi=—5 THH, Bi(a) =2 — 1 THEHILIWWHERETZE, 20
S EN

S PR + Bi(f(n) — F(m)) = /"f<x>dx+ /nBl(x—[x])f’(x)dI

k=m+1 m m

ERD. 5= 1 OBADRES, —MOBAIIE, W 27 OSER B,(r) 20T,
3% %<DL¢ LIZE ). ROBRDTREIN,

/ fl dx+z (O){ V() — £ (m)}

k= m+1

+ (=1)%! /n és(x)f(s)(:v)d:v.

O, fliE 2.7 X b, EHOEHEIE T T 5, 0
D ED#EfED D & T, ROEMZIEHT 5 :

B 2.8 :cC\(~00,0] T2, ZOLE, UTORAXDKLT 2 :

1 "\ By, 1
logl'(z) = (z— 5) logz—z+z 20 2j— 1) g

BQm -
log 2T —
2m :1: + z

ko (2) &0,

o l [+ 1\
H@:fﬂllﬁu—1<z )
=1

EETHIEDNSG,

n—oo

l—l
logT'(z) = lim [(z —1)log(n+1 Zlog z+ ] (10)

#1345, HL. log ® branch i%, C\ (—o0,0] TEHICK S L) ITESBDET S, Z
Z T, .
f(z) = logizlog(x—l—z—l)—logx
T

EBE, EH26 XD,
z+1-1

- z+1-1 -
;log ; zlogz—i—Zlog l

=2

=logz + / {log(x + 2z — 1) — log x }dx

2m

2) UZ”) )

+! (227;; / B — [a]) O ()
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Lo, Bl 2.5 RO, IEDEER k€ Zog IR LT fP(2) = (=11 (k- D![(x + 2z —
Dh—a M el iR TSE, LOXK D KROAZES ¢

1 n
Zlogz+§ zlogz—i-/ {log(x + z — 1) — log x }dx
1

By h CRE +1}

+ “2j(2j = 1) [(n+2z-1)%  n¥-1 2271

WMS

+ —[log(n + z — 1) — logn — log z]|

1 " 1 1

— By (2 — — dx.
g R P e =

N | —

CORDAHELD 1 ODHDOE T ZFT L., n ITKET 2HZTIRS &

1 -1
(n—l—z—1)10g(n—|—z—1)—nlogn—|—§1ogL

N DBy, 1 1
+2;2ﬂm—¢)hn+z—qyf_n%1]

EROTWEY, (z—1Dlog(n+1) 26 2DRZVE, n— o0 ETHTLITLST,
(10) b, UT0EX%2E2 :

1 By; 1
logT’ —— 1 — 1 — —1
ogl(x) = (z 2) ogz —z+ +Z2] @) —1) (z2J—1 >

_5%]m3mu_pmhx+;;Wm—x;}m.

(11)

ZCZ7T.

1
lim {log I'(z) — (z — 5) log z + z] = lim log (Z)

Zz—00 Zz—00 2% 5 e %?

ZRMET 2, (11) IKBWT, m:=1 & L7, #l 2.5 KOHIE 2.7 X b,

1 1 1 [ 1
lim [logT(z) — (2 —= )1 - — By( — [2])—
lim {og (2) (z 2) ng+z] 12+2/1 5 (z [x])xQdaj
1

o 1
:1+§/1 Bl(x—[x]);dx
L BDT, I, ARMEERMEZ DO LICHERT S, 2OLE, (7)

r (2 ) 2250 (2)[(z + L
lim (12) = lim # = (2m)"2 lim 1) l(z 2)
2500 y2 T2 200 (22)2'2"6 2z zmo0 (22)% 22
r I(z+1 3
—(27)"2 lim Ez) _Tets) R T
2000 22T E (24 3)%eT 2 (145)77

=%2w)‘5{1nn L'(z) }2

L
2—00 HZT 5 =%



W2
1 1
lim {log I'(z) — (z — §> log z + z] = Elog 27

2135, 22T, (1) ICBVWT, 2 —o00 ETBHILITLD,
2m
-y ——2 4 — e dr = ~ log 2
25505 -1) to ), g o= lon

b, HEZoRXE (1) IRAL T, EHIET T2, O
ST, B 28 ITBWT, BRIEDHIZ Rer RARKEVEE, DITOFHiZR>Z &
FfEHLIORE 2 (v 2.8 ThemRt,) .

[e.9] B -
[ Baule ke, o (]
o (x4 z)2m p2m—1
fE>T. UTFDR%MN5 ¢
% 2.9 (Stirling-de Moivre) (LD m € Zog KN LT, ROXKIELT 3 ¢
(e) = (am)b b=+ Eim s 0t am)

1 1 (a m Baj  —(25-1) —(2m+1)
~(2m)2(z — 1)* z2e =D+ iy s #7406 ).

AL, |argz|=7—0 £%%, 0>0 BHEET 5 LT 5, FiC,
[(2) ~ (2m)3 (2 — 1) 2e~ 7
THH., TN, Stirling DR EMIIN S,

EORICBOLT, ~ i, 2] FAAZOEE, ZOHA 1 ICEDIECE A5, b
3K TH B T LR LTE

2.3 WB’ARER (BZFW)
ILHENTWD EH T, BH s € Ry IS LT, T B I(s) 1Z85

[(s) := /00 e_“xsd—x (12)
0 x
TE#RINS, bLAA, CORZDHDIE, Res > 0 B 2EEH s € CIlTHLT
b, well-defined TH D, Z DOBEZMNTERL L TRON AL LT HEZHEH
W C\Zey L TEET LI LS\, ZI T, Euler DAK (2) Tk ERE, TOH
FICEBEBEDPED LI ICEHEL TwWE T, RTEI9,
sERy T3, ZDEE, n€Zop lTRL, AFX

(1—£> <e " 0<x<n
n
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DIRAL L T2 DT, EIDTREH X D,

I(s) = lim (1—-5)”x*4dx (13)

n—00 n

EHIT L, 22T, (13) OHLOMIRE £ 2HIOMEEZFFL TAX D, BEEW » = na

ZHid &
/" (1 - £>nxs_1dx =n® /1(1 — )"z ldz
0 n 0

=n’B(n+1,s)
JT(n+1)I(s)
- IF'n+1+s)
B n°n!
Cs(s+1)(s+2)---(s+n)
AL, 22T @) Z2ZHwTw3, £>T, (13) ¥ Euler DAK (2) Z2DHDTH %,
A2, B(p.q) 13 Euler @ Beta B8 & XX, Rep > 02> Reqg >0 D& E,

1
Blpa) = [ (1= oy e s (14
0
TEEREINDIHETH S, @Dz, BoOHLTEL E, Zd, SR
L'(p)L'(q)
B(p,q) = ——2 15
(p,q) Tt a) (15)

Zii7z LT\ 5,
v 2.9 BEEER (15) ZATDMHICRE, HL, T T p,g e Ry £ T 5,

1 BS e eyt U (1) € RE, b (BAREIRTY) WMATHS I LA
T

2. Fubini DEM X D,

I'(p)l'(q) J/ emxpldxt/m e Yyl dy
0

0
= / / e T YaPly i dady
o Jo

B, T TEREM » = X2, y=Y? Zlit,

3. FHIZ, AEEML X = Rcos, Y = Rsinf ZfEL . RBICH I —JEEKLEH v =
sin?f, y=R? #Mi3 2 L2k b, FEHZ R X, O
ST, W (12) B e 2! Do =0 DIEFHFTOWRS FITX D, Res >0 TLHIE
BINTVLEVLDTHLEID, T HBEZDHDIE, s € C\Zgy TERINTWDT,
5 (12) Z HO TR T E D, S W) B Z 5, FEE, ZHUITTRETH D,
IFD X9 icfrbits,
¥9. se C\Z ZIRET %, HETHE e 22 FHEHRZROTIEITH 5 2 LT
FET 2, fmziicls e, Eix, T ERE, ROBEATERRZFD !
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iR 2.10 sc C\Z DL Z,

1 _, Jdz

i (12) DR Z 5 2 %, HL, o C IEZXROFRICE %,
Z DS FERNIE. Hankel DR L X3,

argz =0

e
arg z = 2m

1: Moo C

A Res>0 D& E, ZOMMIE (12) THAZLDBDIL—HT I LIk,
BERE BB e2257 11X C\ {0} k. () IEHIZZ DT, Cauchy DFESEI X D, 5y
B C 2RO ICEH L THETOMHEIZ, BbS R\

Cy

argz =0

Ca1 O

- arg z = 2m

Cs

Cl ::Cl U CQ U Cg,
Cy =C5 = (g, 0], Cy={z€C||z| =¢},

EL., ZOMEHIXORIZED S, HL, c€Ryy £9 5%, ZDEE, By

/ e_zzs_ldz:/e_zzs_ldz
’ C
DEZEIHET 5, 7.

(o]
/ e 72y = —/ e 72y,
Cq e

/ efzzsfldz :/ 672(627“/?12)5716&; _ eZwﬁs/ efzzsfldz
C' 5 €
THY, BEEW »=ceV 0 2EZBLITED,

2T
/ e_zzs_ldz:\/—_l/ e_aeﬁe(ee‘/je)scw
Cs 0
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4%, CCT Ml e — 0%82E, 0<0<2r DEE, e (eeV )| <
gResest2nlims) p 2 - limit & B DMF R TIREIC 22 D (R 2.10 2D 2 & 2R,

/ e 2 Wz — 0
Cy

2135, £7-,
/ e—zZs—le N (6271'\/le o 1)/ e—zzs—ldz
C1UC3 0

LOFZ8N

o0
e "2 Mz = lim [ e 72 ldz = (e2™V ¥ 1) e *2 Nz
’ e—0 c’ 0

Elbh, mENS, O
CORELT. T(s) DUBOBNFARZE2 :

%211 s€C\ZDLE, 5 BROBIERERFD

1 1
F(S) - 277\/ —]_ lod
HL., B C" IZRORIZE D, ZoESFERNIE. Hankel DR L XI5,

ez dz. (17)

argz =T

argz = —m
2: M C

ikW]  Hankel OFIIRRN (i 16) Z KD &9 ICEHPT 5 ¢

TV —1s
_ € —z( —m\/—1 s@
F(S) _eQW\/le . 1 /C6 (6 Z) >

1 dz

_ —z(, —7mV/—=1_\s

= e e Z) —.
24/ —1sinms /c ( ) z

Z 2T, reflection formula (¥ 6) & 0.

TGN s) [
r(s) = = / ( e

Eah, BEE w=e™V" 2T I EICKD,

! = ! /ewwSIdw
L(l—s) 2mv/—1J,
55, Bl 1—s— s ETHUT X\, 0
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fE 2.2 FOIFAT, B ZHTHIC, w=eV"1z ERTIC, w=e"V 1z L L
722 EICERDYH 5, WAIHERY X,

i\ 2,11 Beta B B(p, q) ¥, p,q € Z DRf, ROBRICENTEERE I NS Z L 2mE .

1
— p=1r1 _ 91
B@“n_(l—éwimxl_@wimylz (1—2)"dz.

BL., B c ZUTTED %,

HL, R AIKBWVT, argz=arg(l—2)=0 %% X 9HIC, branch ZEATEL, Z
¥, Pochhammer DELRR & MFITN 5, O

3 Bessel E# I: REHLOBHDIZE

ZITlE. neZ T LT, B n KRD Bessel I J,(2) ZEFR L. Z OFEMEE%Z b
N5, gL, W EzRoNn X,

3.1 Bessel ¥ J,(z) (n€Z) DEEK
z€C, teC Iz LT, B

e%z(tf%)

ZIERI 2B, t =0 DR D T, Laurent SBUBBIX 112, ZHUE, e3* 1, t DIFE
BB E I, ez 13, t DARICEHINS Z LIk 3,

EE 31 neZ LT, B J,(2) ZRTEET 5 ¢

ez 1) =N " g ()t (18)

neL

BREL J,(2) 1Z. n KD Bessel B L XX 5,
9. BHICDD 2 2 ETH 205, RINBDER ¢ — —t7! TREZLZDT, (18) £,

SO

B Sy
ED. . neZ DEE,
Jon(2) = (=1)"Ju(2) (19)



o

R¥
(v 2
(1

L J(2) BRI EETLCRS, B, ROERPEEEID SRS -

221y, (20)

Jn(z):%—\l/__l]ée

AL, § 3 CcCORY DR ZRT D LT 2,
[V 31 (20) ICABEH t =V ZIET I LICX D, ROFEXRE R,

1 [ - 1 ["
Jn(z) = %/ eV 1zsind=n0) gy —/ cos(zsin @ — nb)do. (21)
-7 0

™

V> 3.2 cos DIEA X D,
L [" : : : :
Jn(z) = —/ {cos(z sin #) cos nf + sin(z sin #) sin nd }df
T Jo

ER DD, BREM O —7m—0 2EEETHIEITLD,

1 ™
—/ cos(z sin 6) cos nfdb n: even,
s
Jn(z) = ’
1 ™
—/ sin(z sin #) sin nfdf n: odd,
0

™

L p lEepE, Hic, MAOKEZ [0,2] &[5, icaiFsl itk RoEX%E
G

2 us
—/2 cos(z sin #) cos nfdo n: even,
0

" (22)

Jn(2) =

9 s
—/2 sin(z sin #) sin nfdo n: odd,
T Jo

a1

P, BOFRTH 205, J,(2) DMEFTZ U T THET 2, £7 e2* Kl e 2
ZEHTBZEICED,

15



#1585, TORRIE, FOEFETIE. n€Zg DHEDORIZEZTWARWH, T EE%E
HALTEESET, 2F D,

o9 (_1>m (lz)n+2m

In(2) = mzzom!l“(n—km—l— 1)’ (24)

EBSZEIZED, neZ THY A %RE S,
v 3.3 (24) Z VT, (19) ZRH,
BB, n € Zso DEE, FHL(23) VT, J,(2) D order ZEHili L TH <, z2€C
WAL T
n oo 2m
L 37|

n(2)] < \52

BE: \ 32"
> Zm'ilJrl

" 112)2 Le" 1
|Jn(2)] < E |‘ exp ( 4 ) < bn" exp <1|z|2> (25)

n.

2 i

ISUN

DIKALT B,

3.2 BEHHOILA

22T {Ju(2)) DREEEL (18) & H\T. Bessel B J,(2) D7z T AR
2. IEAXZE L, FKD idea ZH TR LN LHBERIIODVTHFELT 5,
9. UTOMEEIESICRENS,
WE31ncZ DL E,

Ja(2) 4 an(2) = 2 0(2),

zh_m@-—ﬁwﬂ@——&m(%
BRALT B, Zhoosd, Wikl E Xidns,

AE (18) oM E ¢ KU 2 T T A LItk hRE NG, (34 ThEkRe,)
O
(26) £ b,

(26)

2N (2) + ndn(2) = 2J,-1(2),
2J,(2) = ndn(2) = —2Jnp1(2),

21350, TR ToOXEFETH S -
d d
%{Z”Jn(z)} = z2"J—1(2), %{2_”%(2)} = —z "Jns1(2).
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Kz, 22HOAIZBWT,. nZn—-1 352 8I2KD,

d n _.n d 1-n _ 1—-n
L (2)} = 2" (z), e T a(2)) = =2 T (),

EEDD, C02RDS J,(2) BHET S L,

d 1-2n d n _ _J1-n
- |7 dz{z Jn(2)} = —2 " Ju(2)

COREBHMT LI LICKD, ROMEEE2 ¢
8 3.2 n XD Bessel B J,,(2) 1FR DI T2 72§

o d?w dw 9 9
_ = 0. 2
Zdz2+zdz+<z n)w =0 (27)

ETAT, Mo (27) 13 2 BEORIEHEB R DT, J,.(2) DA
23T ThHh5, ZOHBEREn 2 nIZEBZDZLICINDAELDT, I DDA
ﬁf’l’:ti Jon(z) BV EZATHEY, hUE (19) kb, Fieklrzbikv, 22
T, b)) ODBBEDLHIITETIDIERICRE EZATH LD, ZHUTHOWLTIE,
BTELT 5,
RIZ, MEARIZOWTER S, /BB OMEEX D,

e32(t=3) 39(t=7) = 3t (t-4)
DR SLODT, (18) £,

S L@ Tn)t™ =Y Tz + )t

rez meZ nez
5%, 22T, 4D " ORBEETSZEICED, ROBXEES
fHRE 3.3 ncZ D, XROARDELD D ¢

w(r+y) = ZJH m () I ( (28)

meZ

ZoRF, IEARXE XI5,
v 3.5 et ess(0) — 1 2HWT, RO%RE R

2)*+2 Z J(2)* =
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3.3 BHOERT

Z ZClE. Poisson A% 1823 4E1Z Jour. Ec. Polytech. 17Xt TE5 2 T2
Bessl B J,(2) D n € Zsg DE EDETRRICOWVTEET S,
f?bfﬂi%%b\ HEZZO ﬁLT\

(32)

Jn(2) = F(n+—§)F(—§)/o cos(z cos 0) sin®™ §d6 (29)

DD IH>TW BT EZRT, ZHU, Poisson DFEAFRR. &I S, £34D cos(z cosb)

ZET 5 &
RCEESE) / E (2 cos §)*" sin®" §df
= 5 27”

E B, ZDEA. ﬁﬁﬁ*ﬂkﬁ ODIEF?XE% AIRE 2 DT (v 3.6 2z mt), 2
DARDAINZ

1 n oo T
= _ 1 T
(22) Z ( ) 227’ / COS2T 9 Sin2n Qd@
. 0
EFEIT S, ETAT, ZOMTDOfEIX
/ cos?" O sin®" 0dh =2 / ’ cos?" @ sin®" 6dp
0 0

1 1
:B(T‘+—,TL+—)

2" Y
CD(r+ OT(n+3)
- T(r+n+1)
DA, (29) DAL,
1IN "= () Tr+3) 2>
(22) 22 T(L) Tr+nt1)

LB, BER (3) XD,

Fw+§):(r 1>‘(T 3)-‘1 (2r —1)(2r—3)---1 _ (2r)!

r(3) 2 2 -

2 or 92y

LEZDT, (20) DA (24) £ BT 5 2 ERENL,
L 25T, BOET (29) BROMICEEIRL 5N D

1. \" T
(221) - / ex/flz cos 0 sin2" 0do
I'(n+3)(3) Jo

. BT DI TEBER 6 — 1 — 0 ZiT\, FEZIMIIR I NS, (v 3.7
ﬂ’a?/Tﬁ‘o ) ZAUE, BHIC t =cosh EEBEHT S L,

In(2) =

Tn(2) = ‘r<n_(+§z%)>r‘<%> [Tt )
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2155, THUL, HAZ ) BRETERRTH S,

EZAT, B (29) &R (22) 1& REDMEL DI, BTV 2Rz 52 T aRT
b, TOZODRREHCTHEOENIARITOVT, BELEEZIT), n € Zsy & L.
(22) ICBWVT, =T -0 T2 L,

5 —

Jon(2) = (—1)"g /2 cos(z cos 0) cos 2nddo
0

™

b, Bwv 32 EARDEZIZED, ROEFEXZ2HES -

/ cos(z cos ) sin®" §dfh =2 / : cos(z cos ) sin®™ Odf
0 0

jus

=2 / ’ cos(z sin ) cos®™ Od6
0

(F\» 3.8 ZNZRE,)
z 27T, &KX
= LAn?{4An? — 2%} .. {4n? — (2m — 2)%}

cos 2nf = Z(—l) Gm)] sin?™ ¢

m=0

ZHv2 e (B 3.9 SThzmt), (29) KO ETHRARZERLD,

Jan(2) = (=1)"

Z(_1>m4n {4n* — 2 }(2;4)7'1 — (2m —2)*} ' F<m(1—2§mr(§)=]m(2)

A=

o+ YY) 3 (m =) -}
m(2m)! (1) 2m)! (32)"
@2m-1)2m-3)---3-1
B (2m)!lzm
1
T mplym

7% Lommel 2% 1868 12 Math. Ann. IZFERL 722

LAn?{4An? — 22} {dn? — (2m — 2)?} Ju(2)
2mm)| zm

Tn(2) = (1S (=)

2135,

4 Bessel E# I1: XD —iRDIEE

TITiR, ROEFEE v e C ZREET S Bessel I J,(2) zEE L., Z DM
BIZOWTHRS,
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4.1 WHAERICELDEE
oy R (27) & —IOXBUHEIE L. RO HBRROEBFRIC OV TEET 3 ¢

Pt 2—+ (2° = )w = 0. (31)
z

2FD, ZoITREADME LT,

o0

w(z) = 2° Z 2 co # 0
k=0
BBWDRICOVTERT 5, £713, PRIEFZEN T, Z0ildz ok (31)
IZfUAT %
d2
e

= 2P Z(p + k)epz,
k=0

o0

(22 — 1w = 2° Z(Ck_g — V%) 2",

k=0

Ly ci=cp=0 EF5) kD, WD 2 (k=0,1,2,-) T B &,

= Z/H—Ic (p+k —1)cp2",
k_

{(p+k)? =}y = —cps (32)

b, TZTCTOW/E o #0 XD, pP—12=0¢%D, p=+v 8%, 22T, %
TiEp=v &92, 7. v e C BFROEEBLERET 2, CDLE, (32) ITBWV
T k=192, ¢=0%218%, M1 =0(k€Zso) %5, £z, kD
k=2l €27y 27§, (32) kD,

4 ~1 ~1

C2l_(1/4—2[)2—1/2'”(V+4)2—1/2(1/+2)2—1/2
_ (—1)f
T2+l (2wt 1)

L5, 1> T, R

Co

1

T T 1)

M=

EFENIR
_ (=)
AT T (v + 1+ 1)
2135, p= v OBO. ECEERTY — v ETIUEE G, ML D, B

(31) DL LT,
) S () () S ()
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i3, T OED CF TIRE IR L Twa 2 iR INng, (v 3.10 =
DI EERE,) #FIT,

EE 41 veCITHLT, XK v D Bessel WL J,(2) ZXRATEET 5 :

To(z) = (%Z)Véizdrsifzi%1)(%z>2k

i, C LSRN Z ED B,

COFRMNIE, XBDSn € Z DRDERIR (24) DIEZGATWE I LICHERTS, 22
T, W AR (31) OMIIMEE LT, Wwo J,(2) KO J_,(2) 252>, &) [
IZOWVTEELTEL, veZ DEEIF, (19) LD, ZOODOEREIIMTIZMD -
7l EZBWHLTEI ), TR veC\Z DEHRIZEITHAS I D ?

% ZC. Wronskian Z3l5H L X9, ik, XRTEEINLT¥ATH-o7 -

J(z) J_,(2)

W(J,(2), J_,(2)) = Jl’j(z) 7ol

HL, '=£ TH5, Z0Ud, RORICLGHRENS, £9. Zoldz = THIT
% e, Wit (31) &0
d

EW(JV(Z% J—u(z)) -

J(z) J,(2)
T(z) T (2)

14 bt 4

J(2) Jo(2)

) ()

__ EW(J,,(Z),JV(Z»v

DF D, W(J,(2),J_,(2)) 3B TitEs
aw _ 1,

dz 2

DIETH B, ZDWIIIRAD RS, (P11, BEOTHEZ TR 2 Ltk D, )

Wronskian &
C

W(Ju(2), J-(2)) = — (33)
BHRNZROIEWRINS, HL, C 3HI2EHTHS, 2T, B C 2zl
DOHRET 5, EF 4.1 £ D, Bessel B J,(2) RO ZDWIT J)(2) 13, 2 =0 DLl
T, XROFliZR>Z LIEWASHTH S ¢




Z D 2% Wronskian DEZRARAT % £, Gamma FKZED reflection formula (6) £ D

» 1 1 1 1 )
W) Tl ) = 5 T T )~ Tt i) T O
_ QS?ZVW +0(2)
LB B (33) kD .
W(I(), Joul2)) = = (34)

2H%, I vEZDEE, 0ICIE RS BVDT, ROWHEEE. :

WE41 vcC\ZDEE, {J,(2),]_(2)} Mo HER (31) DEARRRZ LT,
ST v EeEZDHHEIT, ) DDMVMEEZEDL I LT, fFRUITX LB TH
X9,

EE 4.2 veCITHL T,

cosvrd,(z) — J_,(2)

sin vm

EBL, IN%Z, v RD Neumann BKHEL, F7213. 55 2% Bessel BHEL, V29,

Y, (z) =

IEMEICIE, COEEIE, v e C\Z D& Z, well-defined TH D, v=necZ DL ZFlI,
(19) X0, L DPICHE-TL B DT,

Y, (2) := lim Y,(z)

LRT 5, ST, (34) £,

L 5DT, ROMmEZRS,
W 4.2 v e CIINL T, {J(2),Y,(2)) 3O (31) OEARRREZ T,

CICT.v=n€eZDEED, Y, (2) DEEEZATEI ), BHRDOAKIT, neZsy LK
ET D, TELD,

_ B 1 L OJy(z)  0J_,(2)
lim Y,(2) = [wcos - { msinvmJ,(z) + cosvm 5 5 .
_ 1 ]0d,(2) N (=)™ [0J,(2)
R o |,_. T o |, .
Thb, 2IT, i
V(e = L log T ()

B (v B#E Xidns),
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v 3.11  WeierstraBDAZ (5) & W T,

1 = /1 1
o0 =1+ (- 1s)

%ZT_\"H:O ifc\ ke ZZO O)g: %\

1 1
)= m e =
P+ =145+ 471

R, d
ITC, EFAL XD,

o) St (1

ThHol, TNZHVB L,
v o0 o aN\k 2k
9J,(z) — J(2)log — (12> Z( D*)(v+k+1) (lz)

A 2 \2°) & Kr(v+k+1) \2
&&b\ k
ol (z)| 2 o= (—D*pn+k+1) /1 "
ov V:n_J”<Z)log2_kZ:0 Kl(n+ k). 2°)
0J,(2) B 2o (—DRp(—n k1) (1
ov V:_n_‘]‘"(z)lo% ; FT(—n+k+1) \2° ’
85, 22T, AUE 2 EICBWT, MY 0, o s, £9. N € Zy
DEE,
Y(=N) _~d 1 )N+
FEN) ~ @@, Y

EOoTWBH I EITERT S, Znld, (3) £ 0.

I tt+1)---(t+N)
L(t)  TE+N+1)

EoTwa eI RINg, (M 312 2nzmrt, ) Lo T, (19) &0,

dJ,(2) < 1 \*™
=(—1)"Ju(2) log— — (- "Z (—z)
o |,__, prt 2
ni 1 ( >n+2k
prd k' k:—l—n 2

&5, Dbk, Ab¥E T, ROERER,
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miEEE43 nGZZO O)kca:?\

2 2 N (DY + D)+ o4+ k+1)) 1\
Ya(2) = Zn(2)log 5 = Z F(n < )l (5)
—(n—1—k)! 1\ "
TR (52) '

[l 313 [MERIC, v EZoy DEEIT, YV, (2) ZEMETZZEICLD, necZ DL E,
Yon(2) = (=1)"Ya(2) (35)

DD L5 TNB I LRI, O
%12, Bessel BEBDREBOIIRRBETOERRNZ L2 TEL,
v 3.14 DT o%EA %2R,

4.2 #ER & IEATR

22T, HIEBOEICEAL 7. Bessel BRE D 7z L X kAR >nwT, 2
DIFHDOBINE 2 3BR %, 2 b ik, REBEROLGE, BEEEH-TREINnLAXT
HBHIEIHERLTEL,

9, Wit TH 28, T OWTIE, ##E 3.1 D naive 2 —MILIZDF F, K
RYAC R

EFME 4.4 v e CITHL T, ROEAXDKLT S ¢
2

Jo1(2) + T (2) = 02,

Jo-1(2) = Joqa(2) = 2J,(2).

ZOFEHIE, ROEXZRBIC L 2ERZ M T, HERT I LICXD, mENn5 :
d v __ v i —v _ Vv
3?2#@”—2#4@% m“ J(2)} = 27" (2). (36)

v 3,15 Iz, 0

F45 veCIINLT, ROEXDHILT S -

Yy—l(z) + Yl/-‘rl(z) = 27VY1/<Z)7
Y, 1(2) = Yiqa(2) = 2Y)(2)
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22T, MEARIIH LI, ALRZEDL) I (?) JSHIZOWT, ddRTE L, E#
44 X0,

Jj}j S> - {1 - fo:g))}

J(2) _ 5
Jy-1(2) ] %Jl/-l—l( )
()

£ %, TORDLIAD Bessel BBDZ L5 &, FHD degree 12 1 ZMAT2b DI
BoTWBIENbrs, £oT, 2OXZ m+1MHETE, ROLZH2 ¢

Z2 Z2
S(z) 3 e ey
o) 1- 1 - 1 - )

52
4(v+m—1)(v+m)

- 1 - JV—I—m(Z)
Kz, 2OHEAZDHDIX, RO X HIHRICEEINS (v 3.16 2NERE,)

g(yim) Jv+m+1 (Z>

JV(Z) . i 1 1 L 1 Jy+m+1(2) (38)
Jy,_1(2) o % _ 2(1/Z+1) _ 2(1/Z+2) _ _ 2(1/:»m) ~ Tom(?) .

L7z, HSBUER 134 oS cEEREH 2 R T
2, IEARTH 205, ZHUTH>0»TIE, %%28@—&%&Lf RDOEMEE2 :

29
e
EE 4.6 v e C O, |t > |2 %512, UTFOERBHIT 3 ¢

T(t+2)= > Jom(t)Jn(2).
G rRAER g IFr<R<AZHTbDET S, ZDEE, Lo
|z| <, R<|t| <A

LRI 3 Z EavREng, (v 317 (W] HE2BEIC LT, InERE,) Lo
T, A, EHOFIRET, T L E, B 44 kD,

<2_£> S ~ S L — Tyt T(2))

m=—0oQ m=—00

=5 S (s = Jror(0} (2

m=—00

5 Z J,, m {Jm 1( )_ m+1< )}

m=—00
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LD, MOMFZ#E T2 L2k ) (v 318 SN HEETH D 2 L E2RE,)

[e.9]

(%57%)22!LWQNM@:0

DIREINS, fEoT, AL, |2| < |t| LD t+ 2 DARIKET 2T CTH D, ZC
T.o2=0 B E, AE, (19) KU (23) kb, JL(t) E%2DT, ZOERIRE
iz,

O

4.3 BARTR

2 2T, Bessel L J,(2) DWW OO ERELGZ %, £, (17) £ D,
00 _1)» 1 v+2n
J,,(Z) :ZH'F(< ) (_Z>

v+n+1)\2

v () B T

E%, 22T,

W2 HE BT DI ?ﬁ@ eS|

s () [ £

! (1 )V/ v le {t zz}dt (39)
27'('\/—1 2 c P 4t

2135, ZofmFRRUL, Schlafli DA EMEIEN 5, FiZ, ZOBEDERIIEWT
largz| <3 DEE, t = Jou EEBEMT B L

IR U AR SOV
J,(2) = /T C,u exp{Qz (u u)}du (40)
Z#E. Sonine DA LIFIINS, £ IAT, TORAIL, VEZO)H%E RESECZ FH V>
TR (20) T35, ZDEWIE, BEITHOENTICH
RIT, BARR (30) D—ALIZOVTEE TS, 2T ’J‘Lﬁﬁﬁﬁ%%y*%
I/EC k-j(:l‘LT\ 9
_2d L d e
Vii=2" dz? * “dz L
LB, TOLE, (30) % Hint IZ LT, ROBOFTRNIIOWT, B
b
z”/ eV L. (41)
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BL. TZt DADKETHDET S, TDEE,
b
{ / FZtTdt} =22 [ (v—1)z / F“Tdt—f—?v 1vz¥ /teﬁZtTdt

—z”/ tzeﬁZtTdt] + 2z [szl/ eVt
‘ b ‘ b
+\/—lz”/ teﬁZtTdt} + (22 — 1/2)2”// eVt

b b
z”+2/ (1 —t3)eV ™ Tdt + (20 4+ 1)/ =127+ / teV 1Tt

+¢fDH4L:N4“{QV+DTV—%¥Nﬁ_1H]ﬁ

2135, 1€-o T, By (41) 13, ROFEM2mc IR, Mo (31) officz s :
%{nﬂ—1n:(n+4ﬂw [mﬁwTaﬁswbzo. (42)

a

RYIDFIEL D, T= - 1) 2 LI, ZOLE, Re(w+1)>02a=-1,0=1
molE, 2 OHDS #%ﬁtéh% 22T, COBETERZREERT 2720, XD

B 2EAT 5 ¢

T

Y2

3: BTG Y1, 0
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HL, RAKKBWT, argt+1) =0 %5 kHIC, RAZEATEL, 2DLEEZE,
DU DAEDSER D 37D ¢
fiRE 4.7 Poisson |2 X 217N (30) LT OfRIc—MibI 5 ¢

1L v+ 3 &Ly DEE,

2. V43 & Zsg D Rez >0 DEE,

D(3 —v)e™=1 (1z) s
Jou(2) = S 2 /r”t 1)~ 2dt.

27\ — F

5k, Hankel DBERRT WX S,

AW 9. 1 BHOARERT, WOy 2B LT 2 & 91, Mo
TEL, TOLE, eV 1t ® Taylor R

oV 1zt _ Z(\/_Z) m

m!
m=0

ZHw5 L
Zl// eﬁZt(tQ V—% — v Z m/ tm(tQ . ].)V_%dt
71 71

ETR DD, BRI tm(t2—1)V*% X, m DBEEFIZILNL T, ZNZIUBKEL. A
275 DT,

o0 V—|—2m
ZV/ ex/jzt(tQ V —9 Z / tQm(tQ _ 1)V—%dt
mn m=0 04

%, (Mo 319 RAFICHERELT, 2022 Eobh LifHT X, )HL., B
Y AFRTERINDI LD TH 5,

l\?\»—t
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E7%, HL, u DRI, ,'f—iA EWT, arg(u—1)=0 &% 2% X5 I1TES, (B 3.20
DI L%z, justify® k. ) T, HADfEZ evaluate § 57 @I, Re(l/—l—E) >0 &

RET 2, ZDLE, ﬁﬁ&:‘?ﬁ%‘?’% N
/um %(u—l) “3duy —{e Vv 7r‘ﬁ”}/ 1—u) “2du
;\yl

L(m+ (v + —)
=2v/—1 2 2
cosvm F(v+m+1)

E0 (M 321 Thzmrt, ), ko —EELD, ZUdeTor e C It L
TRAVT %, iE> T, BTDrveCIlTHLT,

1 > )mF(m+ )
\/7275 l/—* —_ v+2m
/ 2dt =2/ —1cosvnl(v + = z:O 2m T +m+ 1)
ER BN, L.
1 1 3. 1.1 @Cm—-1)(2m-3)---1_1
T Y — (o — = — ) (D) = (=
(m+5) =(m — J)(m —3)-+ 5T() - ()
~(2m)! (1>
S 22mp) 2
X0,
- 1 11 & (—=1)™ 1\
v eVl (g2 yagr =9/~ 1 T(v+ =)(=)2" -
ZLLQ (=1 C%WT@+Q)(QZg%mT@+nHJJ 2°
1 1
=2t/ ~Tcosval(v + §)F(§)Jy(z)

VQ)Z)_\ V+% ¢ Z>0

&5, TTT, reflection formula (6) & . cos VWF(V—}—%) _ F(lﬂ |
2 —v
2

DEE, fHmzfFd, V+3 €L DEE, cosvnl(v+3)=0 &R0, MHAZ DR

THENZ W, )
RIZ, 2 JBHORAZRT, £, BT 1 (X, [t > 1 2T XIcEs, 2oL

&, “dr<argt < sm ITBWT,

e B
11 3 1 g — vt m)
:ﬁ(_ﬁ_Ver) (5_’/)(5_ )= mil'(3 —v)

29



(12— 1) % = i P(z—v+ m)t2u—1—2m

— m!l (5 — v)

Eh, ZHUT, |t > 1IRBWT, —RRINEKLTED,
[ et -y e =Y F“”m/ o/ ety 1 2m gy

V2 __V

m=0

Els %, (v 3.22 ZOHEBIFETZ justify ¥ &,) 22T, GBS Z2EHAET 2, £

B ot = — eV BET E .

e\/—lzttQV—l—det :e—u( lz—lu)2u 1— 2m2—1627r\/ du

:(_1)m+16—w\/?y22m—2y6—u(_u)2u—1—2mdu

/ tht21/ 1— 2mdt ( )m+1 —wru 2m— 21// e—u(_u)Qu—l—Zmdu
,y”

g:if%o {BL\ Z 2T, ﬁ \lutg"}/ iuTCCﬁ&)%o

Z#UE, essential IZ Hnakel DR (17) LHLC DO 2 |

2my/—1
/ e_“(—u)zy_l_deu — m
v '2m—2v+1)

L, (B 3.23 2hzRe, ) it T,

/ \/7215 - V——dt 2m \ —1 e—Tr\/TIV i (_1)7”1"(% — v+ m) Z2m—1/

F(% —v) — mll'(2m —2v + 1)
&7 1. duplication formula (7) & D

F(% —v+m) B 22”_2mf(%)

r2m—2v+1) T(-v+m+1)

}.tfb\

2y+1 a F —7r\/7u
/ th _ y——dt ™ : ( )
I'(z —v)

2

2135, COIEDS, v+Lid Lo DEE, HmzlFd

J_,(z)
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ST, EAERZHOTHRONHRO—D L LT, WHEZEEICOWT, BRTEL,
BEL U, [0] RiE. [W] 2RSHE,
if\ veC &Ui\ m € ZZO 0:5(31‘1/‘(\

(V) =v(v+1)---(v+m—1),

m(%—y)m(%—i—u)m 'v4+m+1
(v,m) := (=) m! B m!lg(y — m+)1)’

EBL, ZDEE, ROEHIT 1869 412, Math. Ann. IZHRE 4172 Hankel DI
£ 3%
EI 4.8 z € C W |argz| <7 Zii7z L, 22D 2| BATREWVE Z, XRDOMLIER%Z

0
2\ 2 o1 Gy am)
Jy(z) ~ (E) [cos(z — VT = ZW) 2 TR
o1 1 S comwam -1 i
+sin(z — VT Z?T) 2 2y +0(z7?)|  Vp € Zsy.

5 Fourier-Bessel ER
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