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BEBANOCHFMUGOILH

HEKRFEWER XL (Fusashi Nakamura)

§ 1. vortex sheet IZDOWT
ZCTEDESRESH & X Z KT vortex sheet TH B, BEIX. KD Rott-
pirkhoff FEAXZBMI e IzREBEZI NS, '

3Z (T.t) /at= (1/2n'1);:} Sz (T, ty—z (', tyrdr’

22l T &, total vorticity [© WHEERBTH 5,

( Birkhoff HEB G X F5IHXN S H [Birkhoff,1962] OF T F D EH 4
RTwhwhw, FEEAIZIE Biot-Savart DFERM TH YD [Sulem,Sulem,Bardos and
Frish,1981] OALZ N IZHELZEHPH D) , 56 Kelvin - Helmholtz insta-
bility, HREBHAORBMBAICH TI2HBEI»6 2 OMEIR I ATV LM —
BeEREIEORTWERW, Zhid Rott-Birkhoff FEAMVPHFEMBE L L T
ill-posed 2O FBEXLZEM6TH 5, flat uniform infinite vortex sheet H
sinusoidal perterbation 2 U TAKETH S &% Helmholtz |25 - TIEH
AhTwzd, Moore T2 hA2HEMEBHEICLIDBINL., >28BREEMMAI
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vortex sheet DE SIFHMAHOEETH 220, MENFRET L & 5558 A%

¥HZ L %RLE, (Moore,1979,1984] 2% fTbh 2R M ET Moore O
By ¥HFAh Twb, [Meiron et al,1982]. [Krasny,1986), Moore O# R I3E
WA TH HH, Caflish »° Cauchy-Kowalewski OFEHRAF > THRITICERELRE
%f&ﬂ%x’ﬁbfh %5, {Caflish and Orellana ,1986], A

ZOftt, spiral solution 2 RKDLARABMIA TS, [&HI. (W&,

§2. Bk, HEHNHEGRLEBEEES

FHMETCHFRAIIEENEBLI. ABOEMERCH S, ZHEHLRTO
MBETHIIPHEIETEFHEMR IS EORFMABFLALUARAF T WS, LL.
FRIERANZOGHENFEL LT Z2RROGNA#HEYHTERLT S %)(D'C
ULdPaw, 727, Caflish |¥ vortex sheet #

z{(yY,t)Yy=%+s (y,1) { v J& Lagrangian variable )

EHHHhLT s 2 v OEMKEKE L TRIFZEHEL., BMEBENKNA2F W Cauchy-
Kowalewski OFHFZRAL TW3, ZThIZHERZHLEHELVWFETH 5, Lh
L oWBERIZL>TIHEBTHIEDEIEADT T B0,
TRESLELGTROMENREELERNIC, NI EALTESLE 50@”
ZO% 213 vortex sheet " FEEOAEEHE &
éama$%@¢uzéo:@%?wfm\ﬁaﬁu&éﬁﬁ@uﬂfmmaL

MBI E>TEFLIEL 25O TH



ThH). BRAOHEBM TTEETH 2, tOLEKEROENEATMDO ZDAIC
BUUAMOBIXTHD., TP EREBOZFTDODEICHINFOERETHS, BEHH
12 vortex sheet O L TORELEER %

F+(z,t), F._(z,t)

g hiX. vortex sheet LA 2z (¥Y,t) KBTI I2ME o LHFEEAE v
. #FhFh,

BE(z (y,t) , t) - F.(z (y,t),t),
{F+(_Z (7v,t),t)+ F (z (y,t),t)} /2

EEBITZ, LZ2AT. EMTAEETCLEXYEH., TEEETRENTHBE L%
HEME F (z), (Imz<>0t:J:DF_(z),F+(z)<‘:7JW\'(%)ﬁD)
N LT

f(x)= Fi(x+10) - F_ {(x-10)
REDEBOBME £ (x) PE&XIhD, X7,

Hf (x)= 2i{F (x+10) + F (x-10)}

+

2. £ Hilbert B ML 25, Zh# vortex sheet FJBHICIGAH L 2 OB EKH
EThHb, TORERE. TERNSERLRRELA, 2hix, Kirchhoff DM AE
BoOBBE -T2, BL, KEAMBERIR > TN,

CO%., §ITHBEBMEMEBFBICIODVWIRIBOERA2L., §ATHEREEMES
Fo~MBOEREZTW. §OSTHEAKDS, B, vortex sheet fFH I
BEMEAFEOSMREISEITRIERICIFLL, IOTEFORLZEBER AV REINE
DIFFBEHL [H,1981] tBWTTHbH, LrL, EENIZEHT S L vor-
tex sheet {Z iz flat CEEXNDIDOTRELRREEBITIALGhZ VL, TORK—H
IZHIM T H D vortex sheet CH L THEHALERXLT ZRHAPREI A, [#WH]
ABREBZOREZTITHMERELEDLDOTH 5,

§3 HBEBMEAHEN

BEBRAKEE 2. Dirac ® § MELREICEFE XN S Schwartz @ 7 BH
$ 7 ( distribution ) PWHERBICW > TERZULATH S, 2hizxL T, &
Mo 7 BE% 7 ( hyperfunction ) I EELBENKBEDO—-THELTRELY
H2LrOBRIEIEETH D, LIrLEPSL, §2THBRNEAISIRR—-—KRTOEBER
BRIIE#M (23 20HTEE) 2RVWALZCATENZMEED " EWMAL HEA
EFETOHBRBRMOE " LLTEEINRBZEWHBHELRLOTH 2, EHWABW-
EFTETHETREBHEIPFERXSZ, EMTOERBHEOEAEHEEOME L THEEREY
KWRDARDZIEDVZOBEBE (—XTOBE) ORETHD., HOPWESHEAD
BHbHB5LBbhb, | '

ho



BBEZITREDVHLLIBBETERZVWOT, 8EUBEETF UBL, [BH,
1,01, (53,1981, EHOHBPREFIChERTWEEEEZWL, Z0EFENL, ¥
iz BED D ANICIERORGEN [E1,1958] HENOTH2 AMELLT (&
F,1980] »dH B, , o

£k 3-1

Qr’RéﬁﬁwE@(ﬁmT@mmr%ﬁm> U D Q% Q OHEER
r45., (fig3-1 3B) O (U), O(UNQ) %#&%. U k. U\Q k
TENZHEAELEOERALE TS, COEE, F(z), G(z) 0 (UNQ)
HLT. F(z) -G (z) €0 (U)YH¥ueYhrosti (i.e. F(z) -G
(z)= ¢ (z) €0 (U tu3 ¢ (z)PEETHEE). F(z) & G
(z) BAMBTHALWW F (z)~ G(z) &5<,

v U

(fig 3-1)

EH 3-2 } .
F(z), G(z) 0 (UN\NQ) Th» E(z)~G(’z)6’)t§ F(z),
G(z)iE Q E”HU” 8ME f (x) 2EFDILELE . :

f(x)= H.F.F(z)= H.F.G (z)

e, 2D ., F(z), G(z) %2f (x) oBEEEWS,
TOEEOEZYMR. XKOFELZRIITHZ,
EE 3-3
XeQ KT rEMBLTDEAR. \
f (x) = 11m°{F(x+1£)—F(x-—1a)}

S o -
TE&HT 5, HL., EBOBEBHEVELET S L XICBES, MUE., X%,
f(x)= F(x+i0)-F (x—-10)

e <o A
BRE» ZVWE &R, (x) &inﬁ%éﬂf;hiﬂ Zhiz & MEB»EEOH
gerrtiz x=0 Libb\'(ﬁi%éh&hd)bﬂﬁfﬁéo

F(Z)@ﬁbnk\F(z)~G(z)t&%G(z)%ﬁ98 EFX 3-1
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2D, F(z)-G(z)= 6 (z)<0(U)2%3 ¢ (z2)"EET3
NI

F(x+i0) -F (x-10)
{G(x+10) +¢ (x+10)}

- {G(x-10)+¢ (x—-—10)}

G(x+10) - G(x-10) +¢ (x+10) —-¢ (x-10)"
G(x+10) -G {({x—-10)

f (x)

]

H

&2, Fz)d G(z) 3" AL” MY £ (x) 2EFD 3,

T, U 2 Uy={zcUsInz > 0}, U.={zzU;Imz < 0} &2
AUPHE, F (z) iz Fu(z) 20 (Up, F (z)c0 (L) »3EMNME
OR7 {F(z), FLiz)} 2FBA250LRALTH 3. BB,

F(z) = F+(z), (Imz > 0) ; F_(z), (Im z < 0)

Z DR,

- f(x)= H.F.F(z)=H.F.{F(z), F_(z)}

En <,
S SIcHiEEEEFVTITTWL,

CORBICHEMEKEIZ, BEME F (z) 4 ( U FFHLGEEBOEFITIOLREMN.RE
HLC) EONERFEFZ (FiF. U OBRNDAIZE6L2W) poBEROEYOH
BEXBMEETETILAHERS, ' ‘

EH 3-4 ,

f(x), g (x) 4% Q LO#EME. F(z), G(z) 28<xDOBHEK. a.
B AEEOHER. ¢ (z) % U LOEMBMEB (<12 Q CBWTHEMN)
&5, COLE, Q LOEBEE:; ‘

af (x) +8g (x),
¢ (x) £ (x)
FBRDODESIZEHRET B,

af (x)+Bg (x)= H.F.{laF (z)+8G (z)},
¢ (x)f (x)= H.F. {8 (z) f (z)}

-z £ (x) & g8 (x) DHERIERETERZVWILIZEEY X,

Ko, BEERICETIHD. B E4EET 3,




i§3-5
£ (x) = H.F.F(z)é:l‘é‘%;o corx, f (x)#EME £’ (x) %

£’ (x) = H.F.F’ (z)
cEET D, £ (x) %2 df/dxtdnle,

E&E 3-6
£ (x)= H.F.F (z) = H.F.{F.‘_(z), F(z)} &3%, Flz),

F(z)id a,beQ TEMETB., %. ¥. % fig 3-2 DEHIZ a,b £
&2 U, U AOHMB. v=7-% % %. 7 OB WTEDFHMIZES P i
#gLd o,

-

(fig 3-2)

O, f(x)® a 5 b ZOERESD
i f (x) dx ‘
ABRDESICERT Do
P (x)dx = I,Fu(z)dz +§ F(z)dz
=—§ F (z) dz
Y

wiz, U tIER'J&E@ﬁ%f:’HZ‘E‘HEﬁESZaﬂﬁﬁ#i@*f’ﬁﬂﬂ&%d)%ﬂl’?tﬂ%ﬁo
T8 3-7
f(x)= H.F.F(z) ¢33, =D,

G (z)=1(2x1) °F (x)/ (x-2)dx
TEHXNS G (z) 1F. BETHIE C\NQ TEMNT.

f(x)= H.F.G(z) (z€Q)
BEDLD, (2DE>5% G (z) BEAELZWILDH D, Q 25 R BA X
BOBIEET S, )

EE 3-8 \
=W 3-7 TEEXAE G (z) €0 (CNQ) % T (x) OFRBEFHELL
W, G.F.f (x) &»<, |
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EH 3-9 :

FUx)lE Q OHANMIERTEZ, B, SEBEH G (z) 13 x< TCN\NQ
CBWTEBERLS, G(x+10) -G (x—-—10)y=0 {(x<RN\NQ) &%
50 £oT

g (x)= H.F.G (z2)

EdhiE. g (x)F R ETERIN-AEMEHET
XEeEQ 2w LTiE g (x) = £ (x)
X< RNQ IZAWLTIE g8 (x) =0

R FMuHBLLZEE h (x)icoWTlE, KOEBLE->T R FoBMEKL
AR D,

E® 3-10

R E#doyBo2BME h (x)I2EnwL T,
H(z)=(1/2z) [ h (x)/(x-2)dx

T H(z)#E&%¥hiE. H(z)lid C\R TEMZMEELED.
h(x)= H(x+i0)-H (x-1i0)

BEDIID, COK., H(z) 2BEBUEH LI IS0 BEHEEETOME LK
M4 5D

¢ Th] (x)
EPL, ZNEE. XSRIEZEWLT, h(x) = ¢[h]l(x)Th3%.
COE» RERFZHAVWTEHYBEAZBEE LA I LIHRE, (53

1981] % A Lo

B %12 vortex sheet # 8B KAF - CEXL T Z2BEEELB L L D Hilbert
() TizonTRRTEL,
EFx 3-11

E(z)= 1,2 ( Imz > 0); —-1,/2 ( Imz < 0)

f (x) = H.F.F(z). BL., F(z) zE2#838KeLd+ 5, (FzFE 3
-8 2AL) COF., 2iF (z) E(z) #8B3HE:I288EL f (x) O
Hilbert 2 1w, Hf (x) &M<, i.e.

Hf (x) = 2iH.F.{F (z) E (z)}



~OEEOTZHMNIZ. ROEERNPRAEL T<h B,

£/ 3-12
g (x) #%BOBKM L L. ordHg (x ) % %Dl ".%“0) Hilbert ”&‘?ﬁc‘:?‘éo

j.e. »
ordHg (x) = (U/7)$ {g (t) / (t-x))dt
00

gL, + BEEBEIZER TS, —KH. EH 3-10 i2&h g (x) FTHEEAK ;
clgl(x) CREINZY, F&H 3-11 #F > THBEAKE L TO Hilbert &
w; Hi{:.lgll (x) PEETIETI. Chi. v (x), TOBMYK%
V(z) e Zeicdd, COMKRHPMD IO,

ordHg (x) = v(x)= V(x+i0) -V (x—-10)
HL. x CTHILOBMEIPFET DL T 3,

R ATORME S EEREEAR O L XEE 2, FAZWE X1k Hilbert
BHPEBETCERWHHEPNOM A2 RATE 3,

% 9-13 | |
f(x)=H.F.{F. (z), E.(z)}&33%, Fotz), E(z) »&x,
Inz >0, Imz<O0 TERMTHZLE (b, L. TEXEHEEDZEZATENL
). {E.(z), F (z)} 2REYEEMELWS.

%@ﬂﬂﬂﬂﬁﬁ%ﬁﬂﬁ@%fUTE&IIJ‘Eéb*fi?@ﬁﬁﬁﬁkﬁb‘(ﬁf‘é"é._
b)’ﬂ"’)‘—(‘f\ 5o

E#E 3-14
mEAK T (x)@gﬁ’”ﬂﬂﬂ%{@vt’)% Fz)={F(z), F_(z)}

29

93, TDOR, hF(z)E(z)éﬂ%ﬁt?éﬁﬁﬁé f'ix) o Hil- .

bert LML VW, H™f (x) &<,

mmHtﬁmtwﬁﬁmwoiﬂfﬁéo

EH 3-15 -

B £ (x) Hilbert £# Hf (x) Z‘r%.:'(!i
Hf (x)=Hf (x)+¢ (z)

¢ (z) HEBOBMYK. B33,
H f (x) & Hf (x) OBWIHEBR X, (HLIE. (4. 19811]%35
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BE L, )

§4 KBBEKICE S vortex sheet MEANEARL L EREAFEK
FTHBEBRRLAEZITRESZRDELDICEET %,
a ; Lagrangian variable, HL, a £ Q = (a,b) (-owfa<bgf+o )
z (a,t) ; vortex sheetl ¢ lagrangian variable a OFEEN FOEH t
BT ANME
S(t); W%l t 12BIF B vortex sheet OF
W(z,t) ; B¥ t cBI28EEAES
W(z,t)= u(z,t)-iv (z,t)
Wlz,t); BRAUtICBIEEERY b LB
Wi(z,t)=(Cu(z,t), viz,t))
¥y (z’,t) ; vortex sheet LA z’' TBIIZENEXSEDORMOEX
p (a) ; vortex sheet FOH z (a,t ) 2B} 28 Lagrangian vari-
able 72D OMDBX (FH t l2&ohnw) . BTHWET 3,
RICERELBREZBL,

RE; z(a,t)iF t Z2EAFLALE a 22T Q OEFEHBE UG) I
E=a+ipf ORTHRINEETE S, Bz, z (£,t) 13 UM %A
ERTHB, &oT. SU) 0op28HFEMHE U@ € z (&,t) z&k
D U(t)e diffeomorphic 2OV ELET 3,

COREFP»BDBENDDTH Y. MEBEHMBEL LT t=0128WT vor-
tex sheet OEPROEDLTREOTH DB RO Z2HIEP 2L LD LEREHA
TREDAI>TWBELTENWES S, ZOREFICED., BHtickBiF3  vor-
tex sheet S(IFEEEER z (¢, t)Ick->T & THOEH (a #) OF
FEE Q KEXh, §3TRXN-ZEMEIXFEX S, (b, SG) 2—-%kn%
BRAEELRZ, ) Eic U(t) & UWM) RBEELE®R z (a,t) T—d—dBLT
WEDPSEENT FLIED UR) ETEIXZTHR W,

Wiz (&€,t) ,t) . Wi(z (a,t),t)% WC(E,t).  W(a,t).

Bicid t 2EBLT W(a) ., W(a) <, ¥ (a,t) 3EABTH 3

(flg 4-1)0
vt vle)
/N /\/-
W),
2(3,t) w2t t)
(fig 4-1)
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n ¥ Biot-Savart MEEI XD EEBH. U (D kTR

wiz,t)=Q/n2az)S§, {y (z’,t)Y ~ (z-2")} ds”’
St -
(ds’ =1 dz’ 1) , ‘

U(HETR

W(a,t) «
=12z ig e ta’,t) /S {z (a,t) -z (a’,t)} da’

LEBIFBZZZIZEEBELTBZ S5,

iz ¥ & p OMFBEEHANTAZ, H#Id. p LT dl=yds TEH
Xh % total vorticity I' # Lagrangian variable & LTS, (Z OB, v
H ds &t KHEEFELTWEXR T 3 t ITEKELTWLEWL, ) L»LEMNS,
2D s> CWHEEEMPURTHIAZDICE, ¥ (s,t) >0 TRLT

Babhhnw, ~MIZEEITHI2LEBEFL L, FEZRKTEEEOBAIZIIRE

BERAICHEDLLETICREFINDEI NS TH %, vortex sheet FOREOTHVEN
BEThnwBalE. I'=§% v ds 1 Lagrangian variable & L C well-defined

TR BDb, oTHAM»HOE Y% Lagrangian variable 2HE L TBLI LE

WH2bo 22T, vds=pda HFEDI>TWBEBZLIEFEY X,

ETWEIWEIERILICABP ZORIIBEHE LXRDOIESAHEALTEL,

Wela) = Wola,t)= W(la+10,t)
W(la)= W{a,t)= W (a-10,1t)
[W(a)]l = Wala) — Wola)

{W(a)}=(W+(a‘)+ W_(a)) /2

HENXY ALE W (WELOBWIEABHE) oW HLARIET S,
WIZABE T -7~ vortex sheet DEF N A2 DN 5B,

Dy (a,t)=[W(a)] +F

@L'@ I z (a) lcBIF A vortex sheet 0). tangent vector . ¢ 3 ¥k N
TJbNVORHETH 5,

@D sz (a,t) /3t={ Wilia,t)}

EREE®R z (a,t) ICEDEEBOLREKED flat THEWH A TH vortex
sheet & L T well-defined ICEF NI B3z icFEEY L, XT. 2 T4
DERREZRAZTIWY., @ BEEFRRLAZ2FhEZ62W, T2TRRERL
T3 ¥3. ¢ PHAICA o 2ECFSDIHMKE C 2L 5 (fig 4-1),
Zz ¥HEMWTIX, vortex sheet LA 2z (a) ZHEU+HS/MNXWEHME C° M
®B¥s (fig 4-2) o S |
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zBt) o S'@)
. |
e N /\@/‘
o e Z.t)
(fig 4-2) (fig 4-3)

WE.C' OEDDOEREEZR B,
§,W(z)dz=T(C)+1iQ(C"

ERBEN, MOATEBEHLEIZWLSE Q (C’) =0, &62. 2z 6 § |
EREBRITNIX.
r(c’)= ¢, Wz) dz
= gwct)(az/aC)(C)dc
= - [W(a)] (Bdz/08a) (a) §a«a

—F. HEBE KERIFLERBLEEEORY hVRIFOHEED .

Yds=—Re([W]d‘z)‘ __
AT, '(C’)= vds= pda b, §dz = (8z,/3a) §a
REBLTCLEIZETFEA2F2D3 L.

pla)= —[W(a)] (dz, d3a) (a)

WRERO=ZAPEONE,

(1) W () |

= N2e)ige (a’) /S (z (E,t) -z (a’,t)) da’
() [(WC(a)l= —-p(a),/ {(dz/d3a) (a) }
(M) {(W(a)}=(az/3t) (a)

é:T\%(W)%&ﬁfii?ﬁo
ws(a‘)=p(a’){(C——a’)/(z(C,t)—z(a’,t))}
:mc@hﬂ)%ﬁdT (1) ERDLIIEBERA B,

(I’) W#(E) = (M2zad)fg (o (a’) / (a’=E)} da’
ie. WH(E) = -W (L)

2O WE(E) IR, ERBUKOREXZESTEHA L, LLWHIDHLEWSY
BB DD TIIRLL 1 - NS AV —EEPETH 2, BB,

&/
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W$ (7)) = (1/27ti)S_Q_{zf;(a’,)/(.a’~ﬂ‘) } da’

CEELE WS(2) B, 7= OATULOERSZVWOTS 5, Shedic
(17) Wo(E) | |
= WN2edfglip(a’) /(dz/3a) (a)} /(a’=E)da’

TEELE WOCE) 13, HERBMEETED f (a) = H.F.WO0(E) &7
RIEFRDPED LD, (HEITRES, )

w1 4-1

f (a) H.F.W# (&)

p(a) / (dz/3a) (a) (a€Q)

WO(E) d WH(L) BBMABLLTEIALBMAEEZEDSY. WO (L) I38E
WEEABEY WR(L) WESITERZW, ERIC. BREELEZRLTWHOR
WH(E) THB. 2T,

f(a)= W(a+1i0) - W¢(a—-1i0)
= -W(a+1i0) + W(a-10)
= - [W (a) ] ( EFEED)
= pla) /(dz/da) (a) (ULEDH)

a6, ER 4-1 kD (1) BEIESKTH 3, FoTHERFERXL Y
NEZ W, ‘
‘iz, (M) 2FANE D, {(W(a) ) I320EHELD. & 3-11 2o T

{f(W(a)} =(W(a+1i0) +W(a-1i0)) /2
= - (W#(a+10) +Wk(a-10)) 72
= -(/2)H" £ (a)

EZND. —f (a) ® Hilbert "H” M T H B, Wi ( t;)"z: Wo(E) ig—
MIZHELS2vweb, EXT WO(E) 22k, &oT, oL b—MER
EFORBFERAZIXRDOLS IR 3%,

(V) ¢[(dz/8a)l(a,t)= —(1/20H"f (a)

BL, ERREMKLEELTWS, 8 3-10 5k, Fio. BTz @A
TE5%2 6.

z¥*(e) =z (F)
X

T EHIRE z2%(8) %2RV, ChiF a€Q I2EWLTIR. z° (a)
=z (a)e%d ¢ OFERMEYETH 3, (V)li&c’)ck’jb:%%[ﬁ'c“ﬂ%o

(VI) c(az%/at]l(a,t)= —(1/20H" £ (a)

74
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§5 H® (EER)
z(a,t)= T(t)YZ (a) DED (V) OBE*KD2, BIcEEKRELE -
ATHhD, —BOWHENLZEERBL LR, LEESH, REEHRE2DH 20,
MOMBLOTCHGEHOEERBERELTAHL I, BB,

T(t)=exp(iwt)., Z (a) =«a

B, EFE L. a TEHRKEBICBIT S vortex sheet segment OMEINT A —,
9"'.@%50 :o)ﬁ\

z¥(Et,t) =exp (—iwt) &
dz¥ /8t (a,t)= —-iwexp (—-iwt) &

—H. BHIzBWTIE
W(E,t) = exp (-—iwt)(l/Zni)§np(a’)/(a’-—f;)da

CHIZ, WE(E,t) PERBERICZSZ2ERLTWS, £oT. (V1) D
HBDO H - f (a)lx Hilbert £ Hf (a) 2R 30TH 5. &H. KDK
EXZ2BIIERV,

(VL) - 2wt lal = H (e [p]) (a) (a e Q)

FEH LMK 6 (x)IZEAWLTIR., ¢ (x) = ¢[gd](x) ZhH6. ¢ W&
LT Enw, (V) izZ2ZwWLTEBEMVPASATWT, Q= (-L, L) Thh
. Q (a) = 20/ {L' = a*} BT, 4

p (a)= Q (a) (a € Q)

PRTH 2, b, CORZMEDOIW 2K D vortex sheet @ segment [ %
B o T. SnW8x3¢. p(a)= w/ {L' - a?} 2ULEEE vortex
sheet @ segment . AEE /2 THIKEIEET 5,

RICCOTEERDY., EHREBS®D Kirchhoff OBROBR L BT 2245277,
fig 5-1 ORLEMHRAAEZE XS, EBEANORE u B—-ETHD, T2T. !

'\12_,» Y
D~ ==

o L

T

fig 5-1 : fig 5-2

MELEEOE ud 2—EitR-72FE d-0 &LTHALD, (fig 5-2)

/2
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d B+ N FRIEREEBR LI AHLIVWELOLERNTES, COL i, B
@L@HE®%E<TUH kD ES5IcH 5,

s (x)= w(d/L) & {1~ x2)

Kirchhoff OMIX. #Y (/D u (d /L) CTHIHEKEET S, W32 TH
a6, w = u (dSL) &BIFIE. EO vortex sheet segment DFZFH L —

HT Do

§6. . RALSHROEE
§4. TRLEISICER 4-1 & (VD) XzMArabEET. £ ZHELED
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