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F£3TFE HEXRERE L TOBHER

ATER CE ik & I RIRICHRRE U C & 720 & RIERIZ, #5 M BI% D & FRIs B HE Rk 7
LT ENTE D, HIEBRIRTERBAILRT D &, MHBEAROMEFL2RB PR R A TS
DT, HAWVWDIXZ I THD,

3.1 BEFRB~DILEK

T e oMM, 23 LR E LS, T b, EREBICIEL £ 5.
BRI ILIET B2 b7, HEMRE

u:/m dx
0 \/1—352)(1—k2962)7
BEZD, BIETHRRTELSIE, ZOFSTHWD 2 & ulde =sn(u, k) DREZERH 5,

Z OFETx LT, tn BB OFS HFH Sy
x dz
U_A;Vﬂ+x%ﬂ+k%%’

EHEZ XD, ZOWHOEE, v =tn(u, k') OBREH D, Z O tn BB O MFES O
NN 1 2R D &,

_/ idx _ /“” Yy
VA +22) A+ k222 Jo VI —92)(1 - k22)
DESICERTED, ZOBAERIL, y=1z RHEZHWZ ZHW e, ZORESOREEN
B, iz = sn(iv, k) OBRBRNLT 5 EF5 25, £ 2AT, BRICEWZL 9122 = tn(u, k)
THBHDT,

sn(iv, k) = itn(v, k'), (3.1)
ROBEMNEIND, ZOMREH - T, MBI TH 5 cn B L dn B DO L Z iz
BIThRR T % &

n*(v, k') +sn*(v, k') 1
cn?(v, k') Coen?(v, k')’

n’(iv, k) = 1 — sn’(iv, k) =
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2 ! 2 2 ’
(i, ) = 1 — K2 su(io, ) = 0K K sn(v, )

cn? (v, k')
1= k?s0’(v, k) dn®(v, k')
B en2(v, k) cen2(v, k')’
PEOND, MREEICILE LR Al THEL L,
sn(iv, k) =itn(v, k"), cn(iv, k) = ! dn(iv, k) = dn(v, &) (3.2)

en(v, k')’

Thd, ZNHOFRRITY 2 EORBEHREMFHIN OB TH D, ZnHOBERRIC X
5 e MBI X 57 2 B O M BEENE, MR K 2R 92 IR RS M B EL
TR TE D,

WA To DT, b= B OfEH B O E 8k 2 BEERITILET 2 DIIES TH 5,
REB DY & MBI DY G 2 IMEAZ O TREETIE LV, TORER,
sn(u, k) dn(v, ') + i en(u, k) dn(u, k) sn(v, k') en(v, k')

cn(v, k')’

sn(u+iv) = cn?(v, k') + k2 sn?(u, k) sn?(v, k') ’ (3-3a)
, cn(u, k) en(v, k') — i sn(u, k) dn(u, k) sn(v, k") dn(v, &)
= / / / / 3.3b
en(u +iv) en?(v, k') + k? sn?(u, k) sn?(v, k') (3:3b)
! N 1.2 !
dn(u + iv) = dn(u, k) en(v, k') dn(v, k') — ik* sn(u, k) en(u, k) sn(v, k')  (330)

cn?(v, k') 4+ k% sn?(u, k) sn?(v, k')

BN RERD, B, TNHOARDYRHEL — dn®(u, k) sn?(v, k) EENTH X, =
o 0ARIT, ZABBICET

sin(u + 4v) = sinu cosh v + 7 cosu sinh v,

cos(u + iv) = cosu cosh v — isin usinh v,

xS T 5, EEE k=0 DA, 22 (3.3a) 225 (3.3¢) 23, sin(u + iv) < cos(u + iv) D
ARE BT D EIIRLSITHERTE D,

ZIT, X (3.3a) 05 (3.3c) DIEAIZRBIETH v, EBEHDO L & LEROME 2 >
ZLERTHENRDD, L, TOFERITAENTH L2 DFREBEMETH D720, 22
TN T 5, 20ROV, FEAT L0 DEMZBTEZ 5, EAIZRBEEE I, %
SAREZR BB D Z L Th D, ERBEBUITB W TS ATRE &1L, FEET MO LD B R
TOEBEL, BEGMOEARNPOEHT 2HBEBENELN ERFMTH D, ZD5K
X, 2= — V=~ OEB LTINS, B2, B f (u+iv) 255 p(u, v) &EE
V(u, ) ITHBEL T, flu+iv) = (u,v) +it(u,v) EFNWETLH, TOLE, a——-
) —< > DEHIT,

Z
\

9o _ 0 Oy _ O
ou ov’  Ov  ou’
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LEND, SF D, AR (3.32) 2D (3.3¢) Ba—v— -« U —w L OEBEMET L E
T, ARDPERTHS - L BIHTE D LR D, a—— - ) OEHE A
T o L ASEER S T 0T, BT SRR IR O ZE (LI B B I U - B A D B Ok
Sy EEZT I, ZOMSBHEMBIOMS AR E —BT 5 2 L 2R TNEED, Th
ML S AU, B AR & BN T IEAR b R 5.,

N (3.32) 5 (3.30) I, v =K' (= K(K) ZBHAL TR LS, ZoE &, sn(K' k) =1,
en(K' k') =0,dn(K" k') =k THDHZ LITHEET D &,

1 dnu 7 Ccnu

dn(u + iK') = . (34)

ksnu’ sn u
DB, £70,sn(2K K) =0, n(2K'" k) =dn(2K' k') =1 THHZ b, ARUC
v=2K'Z#EMHT5 &,

sn(u+iK') =

en(u+iK') =

ksnu’

sn(u+ 2K') =snu, cn(u+2K')=—cnu, dn(u+2iK')=—dnu, (3.5)

DENND, ZIHOREEN HFAEMBEEOmE VRN DD, EOWEOOE DL, #§
MBI E b o2 L Th D, AKX (34)ICL DL, BHEN iK' OFMBEEIIERL SR
Nsn0=0Tdhd, LoT, MHBAKIIENG K ZiE T2 LR DNL, I —DD
PR, MHBEEROEBETH D, T TI, K E L CoRHBSNEBEEKTH D
D e EENE, FRUCAT, (3.5) £V, snu iK' OFEIELOZ ERbND, b,
(3.5) &, en(u + 2K) = —cnu 72 % BB ZFI 31T,

en(u+ 2K 4+ 2iK') =cnu, dn(u+ 4iK') = dnu, (3.6)

RLBENENND, OFY, en BT 2K + 2iK' &, dn BSIT 4K A LT 5 2k
WD, FEMEEOF T on BEICE N Z Y TRgA, B 2K 1%, EHEEHRCTRHL
A AK 28 L CHOIED I 2 L3 TE R, D0, sn BT 4K & AR &
THO LR, 2K bEAFE T 5, ZOXICEREHEZ 256> L& EEM
P9,

Y 2 B OFE MBI OMBIBEIZ DWW T B [FRETH 523, F2E on B AN ITIEE A M EE
Thod, AKX (3.5) 75, en(u+4iK') = cnu THHDOTenu DFEMIN 4K EB 25008 L
vy, LA, en(u+2K) = —cnu THHZ LITHEETH &, en(u+2K+2iK') = cnu
L T ENTED, HAFMAE Z LICL, 4K & 4K OB OIS 2K 4+ 2iK'
BVEDZ LIXTER, LML, 4K & 2K + 2iK' OFEELEO NS 4K 2165 2 130
BETHD, Lo T, ecnu DEARBIITAK & 2K+ 2iK' Th 5, Tk L, dn B, en
%D X 5 BRI ClE7e <, 2K & 4K #FRARFEH L35,

HIMBIECO> ~ BRI 2 RT3, B 3.1 I8 2 ( = u+ iv) OBIR PR HE 1 B4
DEMEH <, BOBHFADH, HOGHEOEEET, i, PO AR RS
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TEOATILAIED, FEH BB OEARHH CTH 5, b DOEFELTATINLEIL, FAHE
WIATINOE & MEEiL D, 6102, HEEBNAEWIEL TWAGHETIE, i K& 72 0E
MHADIEIZEI Y B 550, 3T70bb, FHBEROMmTH 5, ZOMmOArEIE, RIZl~
72& 90T, 2 =K &b e U, FHBEEOEIICIE > THfi L T\ b,

X 3.1: ¥ = & DG BEE D FEHGT

3.2 FfEHBEHDOME

AITEICY = E O MBI “ERBIBETH 5 2 L zili~Te, £ &) 7 THEEHIER
ZRANCHEH R L MRS Z LIZ L, TN 6 EMN DR OME 2 EH L TAH L 9,

WE1 %10, A—mE b MM E 5 Lo b A k- TE LN 5 BT, [
A b OREMBRCH D, BRI, f(2) & g(z) 23, MSTT 2 2 SO w, b w, %3k

HT 572513,

&%, M. L

BIEAH w & w, b OBHBERTH S, 61T, BRI f'(2) bAH w & w, b OFEH
EETH D,

)

SR DO, w & owy DA IR AN LICEELE Y, BlxE,
Flz+w/2) = —f(2) DRSET 225U, fz+w) = f(z) LRBDT, f(2) 1%
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5 M B o ME &

FEH B DO MEE

wEREAMETH, ZORBRKES LEFRUM f(2)2 1, f(z4+w/2)?= f(2)? T
boHT-Hw/2EEAMET S, UL, BICGE#E LA w, & wy NEEARE &
FRO 20O T, HE LIZIELY, TOMEIL, f(2) = f(2 +wi) = f(2+w2),
9(2) = g(z +w1) = g(z + wp) THIEENLRGITONHLMEETH D,

W% & DD T, cn FAEONENT2 TH 5,

FHBEOPEE L LC, U4 (Liouville) MR L7 4 DOEHNH D, T HD
EREAIT L L S0 &7, ROBMOT0, BEft & S LHAHIFAT LT O W EUkE

D &%,

Y94 )LDE 1 FEH

BT ERTH D,

REB F1EHAEH L X O, BB f() N EHEM A b L LK D, ZDH
BB TH 20T, ik D THEFEAK TH DD T, T+l RERIEDEK
M %38~ D Tlf(2)| < M T2 ERTED, B f(2) 3E BB
¥THDHOT, ZOBRIIER FHEETHRALT D,

BERFEOF S EZTLETHEEROM R i LI 9, FEREK
L ENIEED 2 ZNFICEDZ EnTE D, TOHEEC LEL L, 2—
DG ERIZL - T,

)= 10 = i [ (1 T,

2m1 u—z u
IR (VRPN N (5
S 2miJou(u—2z) 2w Jo Ref —z
DEICETZLENTED, 22T, |f(R)| < M, |Re? — 2| > R— |2 2/
AR

de,

1 27| 2 f(Re®)
_ < — 2IAE )
1) - 0 < o [T g
27
S ML ML
2 Jo R —|z| R — 2|

IRAREANEIND, T2 T, R— oo DWRIRAZ & 5 L AN E |23 D
T, f(2)=f0) LB REZLEDDND, LENST, f2) ITEHTHD, 9

FAD EC, MBSO A NS Z 203 5, FEM B OMEIE,
ARSI ATINAE O FINAFAET DT X TOMDAIDOFITH 5, Fl 21T, cn BAEITIEAR
B AK & 2K + 2K' 3R 2 FEARAWIATIUAE OFIZ, 2 = K + iK', 3K + iK' IZ1HALD

CHAMEZ O OBEBIIERTH D, EWVHADL L, 0ALOFEH
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oS )LDE2FE  JEWEATINER D OWNEICAFIET AT X TCORICEBIT 5 B0
el L,

REBA FEMBAE A EE ORI Td 2 O C, ik D ITFET DT A RE T
bD, T, BEFRANRZ @I L2WE D ICHE D 2852 LN TE 5,
O XD IZHEE D B0, O ECHEBIRES TS &,

[, FE)dz=2mi 3 Res f(2),

peD

EIRD T ENRBIERNSENND . RN wi, we THDRBIT, 2 = «
R e LT ARSI,

a-+wi a-+wi+twa a-+ws o4
/8D f(Z) dZ - </;z + /a+w1 + /a+w1+w2 + A+w2> f(Z) dz-/
ThD, 2T, f(2)Bw Ew ZAMET L LEBEZD L,

[t == [T e

+witws
atwi+w «
[ iede == [ fe)ds
a+twi a+tws

ML ST T B, T OBIEREEMT S &, Fk D OBFRRICIE - 7
ERS ST B Th D = L RENND, ORI,

> Res f(z) =0

peD “=p
T72bb, (IR D IZHFET DT X TOMIIBIT 2 EOTNREr THDH Z &
EEWT S, LER-T, VT Vo2 EENGEH SN, g

HOEBORE LT, IMOFBABRBMNEIE LW EB3bns, b, 1L0FEH
BA%IE, BB TATINAI ONEIZ LA ORI DI FET L2 2 BWT 5, 0
A, B2 EHAMET DI ENTERWNLTHD,

)4 )LD 3EE  fEHk D ICHFET DR f(2) OFROMEEIX f(2) OIS
LW, 72720, 20202 S0F 2857, 3ALOZFESIL 3D L 912, BEROEDITHOETFEN
DN @K EINE T 5250 L35,

SRR C OEFOGE T, BERRA f(2) DEAEE f(2) OA R L7 &
INCHIE D @5 b DO LT, &I, F(2) = f'(2)/f(2) 2EHRLL Y, =
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FEH B DO MEE

DT 7B F (2) 1IIARFH CHA L-ME 1LIC LV EHREERTH Y, D JEH]
i f(2) LHGROEME b0, & BIc, B f(2) EE D CHiay, as, ..., am &
b, EONEE pi,poy. . pm & T De FTo, FERE b, by, ..., by, TDONHEE
oo &5 EF, jEAOH G AT L, B () 1,

fe) =2 ) 20,00,

(2 —a;)Ps
LELIZENTE D, ZOHRA, B F(2) I3,
95(2)

___ Db
Fle) = cmay B2

ERDHDT, 2 =qa; CUOWE LS, ZORKEp; L T2 enbnrd, —
Bk BEADES b \TEAT S &, B f(2) 15,

f(2) = (2 = be) " i (2), Vr(2) # 0,00,
EBHDOT, B F(2) 13,

Gk Vi(2)
DEINCETD, Lo B F(R) Tz =0 CTIOEBELL, TOEEE
G T 5, LTeRo T, F(z2) 2k D OREFITIH > THEEFEDT 5 &,

1

2mi

/F(z)dz:Z§%sf(z)+ZPieSf(Z):—ij+ZQk:07
oD =1 s k 1Z b j=1 k=1

— )

PEHIND, AAREeTHLOIY v T4 DR 2 ERIZESL, LoT,
FEIE D IZAFET D f(2) OFAOMEE N I,

n m
N=> a=>p;,
k=1 7=1

b, ZOXOEDIZL f(z2) OBOMEOWRF, T72b6, ¥HBE f(2) @
W THD, LiodoT, 53 EHNEHTE, 9
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VT 4IVDEATFE D ITHAET DB f(2) OMICH =58 HE K a; DFI L,
FIRIC DT BT by OFIOZEE, FHBIEL f(2) OABICE LV, 7B, #HREOMIT,
L FE RO TEET DD LT 5,
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B ZOEHEOGERICIE, 5 3 EEOFEHICH W F(2) 12 2 2% U 7= gk
B 2 F (2) & 2T RV, Z O B O JE RIS 1T

a+wi a—+wa
/ 2F(z)dz = (/ + ) zF(z)dz
aD o a+wi+tw?

a+wi+w2 a+wa
+ (/ +/ ) 2F(z)dz
a-+wq o4
a+wi a+wa
= —wy / F(z)dz +w / F(z)dz,

IR HBME AT, COBMEE DI, 55 147 H ORPEOEM K LT A
M F(z +wy) = F(2) %&, %LORMCR UCEEE F(z + w,) = F(z) &8
L7z, AI-DREODOHEENTHD L,

(/(Hm—i- e > 2F(z)dz = /aaﬂnzF(z) dz + /aa (24 wo) F(2 + wy)dz

o a+wi +ws +wi

a+w1 « a-+wi
= / z)dz + (2 4+ we)F(2)dz = —wy / F(z)dz,

a-+wi

LB Th D, BEOBEYbRBETH D, KT, F(z) = f1(2)/f(2) ® &
SICERSN TS LA LWIE S, 75 L, F(2) DY IE

/a+w1 _/a+w1 IZ dC
(2) ¢’

DEDITELSZENTEDL, ZORDHEA~DERIZIE, (= f(2) DEEHX
A Uiz, B f)IZEH : DN a Db a+w TTEETHMIC—BAHT 5
DT, FHADOHE Sy ZJEEFE S & L TCOFLsEHWTE W, 72721, 2R
ﬂ@ﬁ$@®ﬁ AR [E]JE B 5 I A R E T E TR, RIS f(2) DA v [E]
JAEIT % 72 51X

a-+wi
/ F(z)dz =2miv,
DESCELZLERTED, ZOFEELFIHTS &,

/ 2F(2)dz = 27i (vwy — pws),
aD

Elrb, TIT, vk pliBETHLET D,

RIZ, B3 EHOEAD LS, f(2) B2 =a; Tp; AL (j =1,2,...,m) D%
b, 2=b, Tl (k=1,2,...,n) DESELOLT 5, %@%Q%ﬁa\
BEE 2 F(2) 1%

WGP ¢5(2)  braw L1 U, (2)

ZFZ:_z—aj di(z) 2 — by p(2)’
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@io ELENTED, 22T, ¢i(2) & y(2) 135 3 EELOFEH TH=
%ﬁ@k %@%&w%ﬁfkéo:@@&%ﬁ%%mk%ﬁiof
Aﬁﬂz D OB AR 1

/ 2F(2)dz = —2mi (Z a;pj — Z kak) ;
oD k=1

j=1

EELIENTED, ETHAELEMREE S THS L,

Zaﬂ?y‘ = > bray = —vwi + pws,

BRI ELND, ZORDOEAIIC wfu&u%ﬁmfé EWTER
WA, & BIZEE TH DO T, AT FE B f(2 )@Hﬁ;ﬁm% -
EJUR u;m PIEVTEBINE LA B f(2) BOArEDF L | FROAMED
FIOZEIFEMBIR f(2) DAL 2%, Ko T, HAEHPTEH SN,

TRTOME, ZOMEFLETDe—T VR T 2 FEEHARE TE U, /HH
BBITERHARE, ~BEICEE D, £io, BEFROME, BLO, MEDRFFETEN
(TFE P BRI EEAE O#IPH T —ERICEE D, ThbDMEZ, BE2, HE3 L L LI,

WE2 SRR w & w, ZEET AR f(2) & g(z) IKOWT, TRTOME, 2
D% T0 L+ 50 —F VEBICHIT 5 EEHN BT, f(2) — g(z) RERTH B,

AEBA BEELf(2) DWBD—D% 20 & T2 L&, LRLRMFA R T HBBF L LT,

=2

k=1
AREL XD, ZHUIM 2z 2T 0L TDom—F VEBATH Y, W7 OEEHH
—HFT oML LTS, ZDLE, fi(2) & golz) BEBEKTH D, MEDE
zLDHL,

+f1(2), i_c:

+91(2)>

Z—ZO Z—ZO

f(2) —g9(z) = f1(z) — 91(2),

0 BB L 2D, ET,ME 1LY f(2) —g(z) IR TH D, £,
VO T4 NVOF T ERICE Y, BB L 72 57 OIITER TR T
X2, Lo T, f(2) —gz) ITEHTH D, g

tehobEnic 2t bb s,
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ME3 MR M w & w, AT OB f(2) & g(2) I2OWT, TXT DML FA
M—E L, b ELITUE, EERA c ZHWT, f(2) = cg(z) DERDBARALT D,

REER OB DL f(2)/g(2) BFE A L D, ZDLIE, f(2) DR, £721F, g(2)
DEREWMETD, £T,2=20% f2) DpOBET D, TDL X, 21
9(2) Dp iDLt 725, DF 0, BuliAOFRIEL & D fi(z) & alz) 21

AN
__h(x) _ a(2)
f(Z)— (Z—Zo)p-/ g(Z) (Z—Zo)p
EELCIENTE S, ZOLE, MFEDOIT,
fz) _ hH(z)
9(2) g1(2)

ThHHZ s, EAIRBEETHL, —77, g(2) DFERICEAL THRBRIZE X
T v, BARRIZI,

flz) _ 1/9(2)

g(z)  1/f(2)
EEZNUTI D, 2F 0, g(2) DFESILL/g(z) DB THL DT, EOBERL AL
AR TH D, L7z T, f(2)/9() IFERITHLDT, VT 74 VO 1 EHIZ
Ko TEETRITUL B0, LIeRn> T, BHRER T c #HWT f(2) = cg(2)
LELZENRTED,

3.3 U—< mEBEBORELRM

ARE Citkam L72 & 9 IS BEEII “HAM L2 b > Z L 3ol FEHBEKO “HEH
PEL, MBI THOMABD N OH Z L b ARETH D, AHIT, FEHRES 2 bEMEK
DTHEAEBERL LD,

3.3.1 )—<> M|

W L0 2 1SS SRR 2 bR TVS & LE D, HHEEmEICEH
BN, H T~y OB TR N TV B REL BT TRV E S5, %
DB 1T HIUE, SERCT T —~ v T ORBUT - ECEE 5. L L, SR
B BRI EE B,

ZMBIE OB L LT, EHEE : OFEHIRE 52 D882 2582 X5, BHEE: OF)
RIL, 212 = £z DX I IHFENR R D 2 oML & 2 2 itk ch s, 22T,
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FW Sy D BT, EHRM 22 = 2O LI FHOWETE L DX IHIRL X 5,
ARk, HE T S TIEFRN V2 = /20X 212b ) —FHolEiEda2 Lt sb0 L3
Do DFEY, HFEFEE Sy & S_ CHEHMBEIR 21X LML Ae o TV D,

FIZER LR W S, & S- LI, 2K OREEE A —>T D% 2 TEHR
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LE9, ZORBUCENT, EHRO—FH /7 = 7l T2 k5 10 TR ER S
NTWLETD, 2L, 0<0<2r &35, FHMEBOEL » 2, K321 T LD
WV —~rm S, EOFADOEAY Z 1REE L7825 289, TOREAICL > T, 21X
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21/2 — \/;ei(9+27r)/2 — \/;eiﬂ/Qem' _ _\/E,

WSS 5D Bz DIRREERILTH EDMEICRKE > TWAIZHED LT, 20O AR
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Zl/2 — \/7761(6+27r)/2 — \/7761‘9/262m' — \/27
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JFR OB DIZ2 BRI HRTNEEE 2 1Tb DV —~rm EOFR—RIZENRWV DT,
AT ADEEM IS U —v VHOIRDEO, 2 biam L& o &3 2 E MK
DIFFRICER TH D, 2B, ZTOPNCBITDIRRDO X HIZ, ZDEY ZHET 5 Z &2k -
THERD YV —~ VHICED R DR E S, Bl 20X, EOEHRESZ AT E) L 7B
(2 —a)? OBE, 2= a BRE TR D,
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z dz z dz
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ETBET AR ORVTFICEBEGTH D, WO, 2T IEMRBFICIEiewn., #bEs
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B CL L ColZih o T NE LW ERIERIC, i 2 = 1 2 KRFEHE 0 (2 1 [EHR T 58 T
HIUX, ZORESEOROS EITHERRIZ, CL IR Tea L F L 2D,

ETHRAT X910, B A& JE B 5 B & £ ORERIT AN E £ T, F7EEORE
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BRI EBIGR TH D, SF 0, 85 (3.7) 2BI0E, ” 3.4 1R 3FEORA I
REZIUL I, CORMBERETS L, KO LSR5,

BOW1 KRS LOX ST, /3R AR 2 (IS8T DL,

RO 2 FUsh b3 L2 IEO TR 80, 5l 1 23U TElal Lo, a4 7o
EoTHRBIZREY , R L 2T EoT 2 \ZEET /K, 7205, Po+Ci+ Py +L.

BOH3 FHAnoE EABEO ST EY, /il —1 250N B TR L2, Fihz
TS THRIZRY B L 272 85> T2 ICRET LK. 77205, Pp_1+C_1 +
Py 1+ L

P, Mo CL & C X, ZRE, kA1, —1 2 KFFEHE Y IZEET 2% Th 5,
Flo, BREE Py & Po—1 1E, TREN, B EAZ 00D 1~ 28R E, 0000 1178
HRHETHDH, I DI, #RIE& Py & Py IXATREOREE & 272 & 5 RETH D,

3.4: R BB ORME 215G D R 7 ORI

q:%k:- '('f\jx:flliéz Cl & C ’371:_/11‘EIE i, ﬁiftk@ji: 7f))+/\ \_/J\él/\f\_ %@HgmL:{ao
IR e k%kii@‘ k MTEDH, THIFTRD L HIZLTREHTE %)o

SR RSB E IM(z—a) f(z) THHELLS, L, f(2) iZadDit
FECTIERAITH Y, o, FaTRrneE$ 5, ZoWESBEEICk LT, a@ﬂ
PRZ, $8ee T, WAICLTO D 6, FTOMINC ZFE5 & LTS L

Ve DFEY, KO LETIZ 2z —a =ce? DT D, FDOL X, xT%ik@‘é

LT
02 /2 e??dz
0= [ =T b i
EIRDDIEN, 22 Te = 0DWBRE &5 &,

£
<£1_I>% m(eg—el)zo,

DEINEIRTE 5D T, & JERET 2Nl ZES K & 3 5 pIEE i
WZro<, g

lim (61, 0,)
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BENT, FE I 2 LR 3 IR o TR ARTE L L 5, FES %Jﬁ#é X, B
_@of)~7/ﬁ%&®;9_%%féﬂﬁufk<&;w Z DT OIS B
%ﬁf%éﬁﬁw%ﬁmaiﬂéu—@u+@®ﬁﬁéﬁmé®@ﬁﬂfhéo::
T, l—z=rel 1+z=ryee2 L L5, ZDOLE (1-2)(1+2)=rmrelitt)
e LTEBoT, (1—a2)(1+2z) DRAIELI—a &1+ DRAOTTHD, TDXD

T, K2, 720%, R 372 L o7c b & D (1 — 2)(1 + 2) OIRADEA (a) &, Ff

2&% T3 A Tl E ol L X ORADOENEK 35T, ORI, BoKOE

Th
izl
o7

! (e(e Por (P 47rA g
- 1 ( 71) 71 ( 0,71) - S, /
E g Prn O
g 27 g) g 2m 2 P0’71 S
B Po1 (Po,—1) S_ 2 \
= o
< . 'O St < 0 o Po 1 C1 1 1 Sy Lo
1 2 Length 1 2 3 4 Length
(a) For either Path 2 or Path 3. (b) For Path 2 and Path 3 taken subsequently.

X 3.5: FICEEND (1—2)(1 +2) DRAOELE Y —~<

S AR A ZRHEC L 2727 T 7 Th D, MK 20N K3 OWThnge s bl
fRAIL, B35 (b) DX IICENT D, 22T, IHNMREETHEA O N Y —~ i Sy RITH
T2 ERET D, ZDZT7IZBNT, K 3ICBIT 28K AEINOFIZF LT
Z) 5F1’ TH2E Lo E RAIRL ZERIT AMICTEA 2r 720 EEL, V—< 2 mEmH

IEBT D, O3 E Lo L&, AT -1 2B MR AN 2r 2 AL,
H% U—< N S_ICERT D, MOK2 LHEDK3 ZN THRITIZIZEsTmE&D
fwfal 1.3.5( ) DX ST B, TONKIE, BHK2 272 85 LRMAD 2r 720 830

L, V=~ Sy 20 S_IZEBT 5, itW\WTC, MK ELED ERANS HIZ2r 2
L, V—~m»n S ICKD,

%ﬂ?i,ﬁ%% ZFED %Jﬁbio YT 2 1cHhiz0, ECRLEFERERICK
I S 2 B9 58888 O & C_ [ T=fEmidEr L aed, 9, BoK 212

III
fﬁ/\

/0— dz /1 dx +/0 dx T < 7r>

= — = — — _— = TT.
0y 1 — 22 0 V1 — a2 1 V1 — 22 2 2 /
P

I

—

DEICHETE D, FUOREDESIE, V—~> 0l S, ®0NLFEDE2 (P) 12> T
V=~ MBS DOETHSTLHZEEZERT D, BHALFRIZE - T, ML L 2 1T£
Ebt i-%®ﬁ“£ﬁﬁ%ﬁf%é’k%ﬁﬂﬁéoéELwEL®%2@®Hﬁ“
Eofqhd FENMIMENTWDOE, BOBEN) —~HS_ ICEB LML Th D,
%%ﬁﬁfﬁ THEIX Y —~ U S, IAFE L TN, S 1 A JE ] L7 R O Ay B 1
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U=~ S_ BB T 5, UV—~ i S TR EHREARK TH 50 BB O/ 513 A
@Jbﬁbé@to B CL DOflamz ) —~rmS. Lo ed 5L, TDImITY —
~ VS, EDO0 LD, YRS BB SAN AT D 720, BT REARIE

/0+ dz

= —T,
V1 =22 /
(Pn)

DI, FEARLIZRER L2 D, ZORSRERNG, T Py & 2072 & - TS
% &,

/ dz B /0 dz n /0+ dz —0
V11— 22 o, V1= 22 o J1I-—22
(Pu+Pr) (Pr) (Pr)

DEIFT B LH-TLE I,

SlEfE, O3 (Pn) Ih-o T E2B 42 L 5, #RESBEBPBREEETH Y, FE7 i

_&ﬁwﬁkﬁ%f%é@f}%Lﬁtﬁﬁ%%ﬁé_k%ﬁ<,

/0 dz /0+ dz

= —1T. :ﬂ-,

0y V1 —22 / ~ V1 =22

(Pm) (Pm)
NEOIND, O Py, %2 2[R0 P, D6 L RIEEIC 2725, \_ﬂ XL
U~vyﬁs+t®0%@ﬁkbfcﬂc,mﬁ t&é% % ATSY il = Koy

=27,

/m /oom / 1_g;2

(Pu+Pm) Pr)

@iirﬁé EK.U~77ﬁ5+t®0%ﬁﬁkbfﬂmPh@@ﬂtgéﬁﬁ%ﬂ

B

3

ho Tz

/ dz /0— dz n /0+ dz N
= = -2,
V1= 22 0. V1 — 22 0 V1 — 22 /

(Pm+Pr) (Pm) (Pn)
DEHITELZLENTE D,

CETOBEEEICHTDOE, V=~ S, LD 0D OAEE OS> THE-—O
)~7/EL®0 ZR5FE TORESIE

0 dz
= 2mn, n=20,+1. 42, ...
v e R U SR

Eb, ZOHERITEWTE LS ITn I MEEDOEHTH D, AN R LK 34I1ICHI< &9
EEOﬁEU~7VﬁS+t®E%®ﬁiT®$%VLk¢é tﬁi/%mﬁﬁ%i%
B DA B L Ze\, EOREDEE LIZih- 7-f85

/Z dz "
0 1 — 22 ’

(Z)
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CEFT DL, B AERHTRE LW T,

z dz
= u—+ 27mn,
/0 V1—22 /

ERDIITTH D, AUIZEENDIEH 0T, ZTOREOSRBEOBIFIZL>TRED, K
FOFHETHA L X 210, 20D LENIT arcsinz TH D, TNEFIH L Tl o
Bfia L5 L,

sin(u + 27n) = sinu,

PEod, SFE D, ELBEEITEW 2r OFHBKTH S,

3.3.3 YaEDEMHBEHDOEL

HTENC = A B D JE 2 F 7= 515 & RERIC L TR BEEO B 2~ X 9, Y=o
FEMBEEK (sn BE%K) O BT,

"y /z dz
0 V(1 —22)(1 — k222) ’

RAHMEMIES CTh D, ZOMyOWREKE LD E, 2 =snu LD, O OYFES R
Bix, £1 & £1/k 22 b2, DF Y, BT THRY fo 7B LV bR L2 VDT,
AIETE R CEZ ST, BOyBOEAREZIED & K36 1T L, Cy, Dy 725, 4
O L3R E E B LW TH Y, Cp 138 1 2B R4 5888, S 612, Do (3541 &
+1/k Z AR R TH 5, K DL lICHOWT, FOBOEARL L+ 57 b +1/k D
I BT AR LIZIE I NI W E - v b LIV, T ORI HOWTIE, Iz
T5HZ LT 5,

%] 3.6: F§HAST OFE o7

SRR b IRBI A A BT Gt 7o, BN ET- P 5 & U —— L EASH) Y £
BLTHTE D, WA P otk X0 (1— 22)(1 — k222) Ol &, i Bsko ) —
< VHEIER 3T DL DI b, £F, BNK Oy b O BT Y o7 & X0 ) —iiE
OEH (K37 () ZHHIL LS, BIEEE Y —~ 2 f S, OFSO0 Thd LT 5, B
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WO, 27l Ml zE Lz AT —~ UM S ICEBET D, BARIZEST2#&IZ
C %lblne M1 %ZFERILILEZATY —~ S, RS, ZORKETLED L, 2
DO A RRFFEHEI W AZJEE L TW D 72 DR A 1L 4n 720084 %,

A A
Sy ¢} S+ 0
4 ° 4 S
- < /
-AE S_ 45 3
- g o g D, / 5
= =
= o =z,
< o - Sy < o Sy
: 0 T
1 1/k 2/k—-1
Length / / Length
(a) For Cy and C_ linked subsequently. (b) For either D4 or D_.

3.7 MM ORI ICIh~ 12 ) —~ VI OER

AW D, 27 L o550 ) —< VHOER (K3.7) 2@ L Lo, V—~rmS, O
JF O ZHFE L, 12 R 5, TORRITIERY —~ U IEEE LRV, TOFE EMHE
DEELED L M1/kEERI L&) —~ L S IZEBT S, oK ETEIRT
EH 1 AR L, FD LX) =< VLS, TR D, ZORKET-ESTGEEY, 2
DOfRZ KIRFEHEI D ITEE L TWD 72O MA I 4r 72008+ 5, o D_ %7 E-o7-
BAEDY —< VHOEBEBLEETH D,

T, SISO Z7HME L X 5, TR MEL LT, UV —
~ Sy ETKRE0,1) & (1,1/k) TORDZRME L & 9, BB A 1(0,1), &% I(1,1/k)
EEZH, 5L, 1(0,1) 1T EMES THDLDT,

! dz
[mﬂﬁiﬁvu_¢au—mﬁ):K’

Lipd, 0T, I(1,1/k) I,

1/k 1/k
I, 1/k) = dz iy dz

1 V(1= 22)(1 — k222) ' 1V(22 -1 - k222)7

EESZENTE S, ZOBXOHEAD L HIZERT D7D, nFEoRHZi 2R LI,
SIHIT, K?y? =1 - k222 I Ko THe R Z 8y # e #Ic s 5 L

1/k dz
1 V(1= 22)(1 — k222)
Ny g—

0 V(1 —y2)(1 - k)

1(1,1/k) =

— K
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DEDTHGFRTE 2, _@%fﬁﬁ)% I% K OIT, R ORISR I 2o

TWo, ok, K'IK = KF) TERIND LI, BEDPE (=v1—k?) THDH%ER
S 2 E%T D,
oK CL T iji/\ 2OV, R 1 ZE B2 MO A2 B r 2S5 &, midl
T L7e L o1, MINZR s 72fEmITEricEoS<, £ &L E, CLIT 07‘_?“/\
0- dz

0+) V(1 —22)(1 — k222)

(C+
1 dz 0 dz
B /0 V(1= 22)(1 - k222) +/1 <_\/(1 —22)(1 - k222)> -

DEIICHETE D, ZOHRERICBNT, HE2HI) —~ U E S ICBIT AN % 5
L CWD, BN CL 278 ol BOEEMNY —~< Uil S @Lmﬁﬁﬁékb
U=~ S, O BICHFIET D808 LIS CE 20, MK LICHk T 5729

L) —EC, O HIZEDVERDD, DG O j:wmf#%btiﬁh%ﬁ
& RERIC

h e Va -

2
(C++Cy) (Cy+Co) )

L%, ZORSED DB, %1 ORSEIE, MK O, 2 & EoTRRICRS &) —~
ﬁﬁ‘iS LI TNDTI20, W TR U 2550 LT, s m BB SR L TV D
OFFFERPIAF SO DTZ, W, Cp DRIZC. Zl2 &5 &, FaRRIT 26512725,

DT, O DL IS ZHELE Y, TORORKEZELMOY —~
DEBIZIEE LANS @%%%ﬁ#ée
0+ dz

(g+)\/(1 —22)(1 — k222)

dz L 1/k dz
o V-2 k2 h V-1 kR

+i/1 <_ dz >+ 0 dz

1k \ V(1 — 22)(1 — k222) 1 V(1 = 22)(1 — k222)
=1(0,1)+I(1,1/k)+I(1,1/k) —1(0,1) = 2iK’,

DEICHAETE D, FHERFTOFEIHENY —~< i S_ TOEY, TNUNOTEN Y —

Y UES, TOMDTHD, O %tEOTFEO;%OT%tE%/ﬁ o (e
V=~ Sy ICFET D, DFED, ZOEEHENKE L ~OHEFDAEETH D,
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)“—V/ES+O)J$57§>%,2$“C@?F$ X MAEEORD K Z &L 2T

dz dz

= —4mK — 2inK’

/0 V- )1 k) (LO)\/(l—z?)(l—k?z?) R T

ElD, TIZT, mEnIIMEEOEETHD, SR ADMETHLEr THEDRW, £l
DOFED DORESHEPImEZ FE L2 g, mEéniZebicEnrnet s, Elrxu B, A

WO 1TIEN arcsnz THHDOT, WA= &5 &,

sn(u + 2mK + 2inK') = snu,

DRSNS, DFEY, sn O “EEMMESGEH TE -2 LI D, RIFHC, sn BEIZIE
4K & 2K ZBR< BRI O N FE LW LR ENTW5

BABROEARABIZONT FEHIMEEBET 572D O EOIEARTE & LTI R 1k D
ZJEET DREEICONTELR L TAHA LI, TORKE, #X3.8 (a)ll, ZORKET-E -
Tl xd (1 - 221 — k22?) OfRADOEEK 3.8 (b) IT7-T, EORMADOENS, Ty
BEPNET D) —~rmaeBd 2 8, FRatBToL ) —~ Ui Sy o7y, 77
i 1/k Z)8BE LR Y —~ U Hld S_ ICEB T 5, 201%, V—~VadEET D
ZERKERICRD,

A

A
» 3
o 37T
S_
E+ / AN ED 0 —
9 w > <CS 0 | | | S I
0] 1 1/k 2/k—1  2/k"
1/k Length
(a) Path of integral encircling 1/k alone. (b) Argument of (1 — 2%)(1 — k?2?) along the path.

3.8: ISG 1/ k O F % JE 013 2 fE

oIz -721 —V/ﬁ®%%@b#ot®fiﬁﬁ*?b%ﬁwoU~7yﬁ®%
BICEBE LN S, oK B, 12> TS ZFITT D &,

04+ dz
0+ V(1= 22)(1 — k222
b, V=21 -F)

dz L 1/k dz
0 V(1 —22)(1 — k222) 1 V(1= 22)(1 — k222)

1;k <_\/(1 - ZQ;i(j — k?2?) ) i /10 <_\/(1 —~ ZQ;i(j — k22?) )

= 1(0,1) + I(1,1/k) + I(1,1/k) + I(0,1) = 2K + 2iK’,

+1
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DFELND, DF0, EL RS20, CL -T2/ 0 & D> T2/ 0 OFTh
Do £oT, MNHEREEZXDET, B, L0 H D, AR EEZT21T O BEER Lo
7-DOTH5bH,

3.3.4 +HBEROREH

Y a B OfEMH B OMBIBIE cn B O BEHICHOWT, V—~HEHWTERL LD,
HHENEAE cn BABON 4K & 2iK' © " EEMAE L A L A FMERL L5,

_/Z dz
LV (K2 + E222) (1 — 22) ’

u =

BEZDELV, ZOfE g ITZarcenz £/ D OT, WAOMEE A LT 2 =cnu £ D,
WeRESY BIE DAY s £1 & £k [k T 5 O THEOSBEOIEAR & LT, K 3.9 ITRT R
BEEZEIWEAS S, BRI, RO X D RSB EEAR L L TRET S,

BT 1 s 1 DU B4y R & A3 5 Z & 7 SR ZRIET D L2 & Dk,

BOH 2 oIS 1 OufEN B FEl EA2ADOFNCT-EY, FAEEBZ, ks —1 %280
L, Bl EAEOHF M- ED, 7yl R 1 2 E R L CRMERIZERE % 888K,

RO 3 ol 1 O b 32 L2 A DTN 2 £V JFUR TRl Lo IED 5 gh 23
D, ik kAR L, ZNETOEEZMIT E 7%, ol 1 % AR LG
AR 2 FE

O FATT 2720, 1006 0 ZRETIh > 72 f 0 &, 0035 ik! [k 2 RN 72580
EHEL TR Y, ok, BOKIXY —~ 2 E S A ET D ERET S, 7, A
LT, y=V1—-27%5byzHN5 L&,

1 dy
] == —
1 A \/(1 _ ,yQ)(l _ k?y?)
DEIERTE, FHATES, 2F 0, ZOMEPIZEMEABESICERTEE NS Z
ETHD, BEIIZOWVWTYH, y=V1 -2 %5y HAND L,

1/k dy .

[ = =1

T VI k)
DEIFHETE D, BEEMRIZL T, ZOHAEHFEMITIB S T-BITICEBRTE 5072,
Lovh, ZOBSITRIEI CRE LD ER—THLHDOT, RAITHESETE =07,
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A
Zkl/k/é

Y
y

3.9: Y OHIBEE OB O 7= 0 OFE i

FP ORISR EEZX LY, OO, BICHET e ErT
DN D, eV b, FARIEDE R TRONOT, O THVIRLTE (K2 +
k222)(1 — 22) DIRABEL LI DT, 103K L7215 ORI BRREORS 2T H T 00 b
Th b,

FEOTIE 21, S0M i 1 O3 BR & %6 U CEBOAD I A ~E D FE 0 B 23R T 0 K
T, R —1 ETIORD, Ok, sl —1 % E B USEE E4 I RY ) ka1
ZIEABIT5FE TORKTH D, £, 100 -1 FTEEZZ IR THEDIT 2K L72
Do YIS —1 Z AT 5 & (K2 + k222)(1 — 22) ORAD 20 I 2D TY —~ VA
S, D S_ICEET D, LiN-TC, Eililid —1005 1 £ T EDHRECTRIEOREIX
FIHEENT, SHITME SN ZORRE, K2 27 EoTc NI 4K &5, ek,
Sy AT Z JE Bl U 72 R i CREA BRI Y —~ i Sy IR D

FEOTHE 30, Ui 1 DT D Flih A 72 & o TIRAICE L7214, Bz 72 & - Tk
Sk [k ETTHEON D, Z D%, Syl Rk [k AR L, BEA A OHmIZE Y, U TH
A0, SR L2 EO TGRS 80 Sl 1 2R D, T ORSEICBWT, ok
S R T D E TORPEICHEMMEIL 2K + 2iK' & 705, Zhud, BEICEE LIRS0
DRI MNDERETH D, Uik [k ZJERIT 5 & oL —~m S, b S
ICEBT 50T, TNE TORKEZ W E L0 T, BoETbH ST IcmE s
Do TORER, T 3 DU CREDMEIL 2K + 20K’ L7250, FT-, B KO CToyik
ALIZEELTWD 72D, BoREIEY —~ Vi Sy IZR> T D,

FEOHG 2 LRESIE 31F, Z ORI TY —< 0 SL IR > TWA DT, K LI+
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HTEWTED, Lo, MOKERE LRITIUL,

/Z dz
V(K2 +E222) (1 — 22)

=u+4mK + 2n(K + iK')

3

EIRBDTHD, 22T, méEnlTHESBEOBINICL > TIRELEHTHD, LIznoT
ATEN & [FARICE 240U, en RIS B B3 5 M :

cn(u 4+ 4mK + 2n(K +iK')) = cnu,

RELPND, OFV, enz THEIAK L 2K + 2iK' O —HEF# A OB TH D Z LW
BADRE D I HENNHDTH D,

tDOBEAHBIZOVWTOEE DA 1 OFfEatamsfkime L, Lorb U —< i Sy 12
ROARERFED N & 3205, EORKE I & bl s —ik' [k & JERT 5, FH10
PRI, S & A OBl A 85/, 562 OREKIL, IEOEE EoElh Ao &
DEMAZBOLRE TH D, S HIT, 5§ 3 OREEIL, EOFE#Z 7= & o> THRRIZEE L7,
REH 21 U Corl R k! Jk & —ik! [k 2R U CRURIC R > 7o 1%, Fll E 472 & o Tolk
R DIEFIZR S, 12720, £ ORGs Tl 1 2 8E Lgvy, 55 1 ORE5 T OfEME
132K — 20K, %5 2 OES K TORAEIZ AK + 4iK', 553 OES K TORAEIZ 4K &
2%, ZIUHDORESEIZTRT, 4K & 2K + 2K O 1 IRFEAIC L > THED Z &N TE B,



