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REBH~NOHFMBGFEOLA

R AEHZE wi%Ed$  (Fusashi Nakamura)

§ 1. vortex sheet IZDWT
STEMHDH/O>MEH & 13 KT vortex sheet TH B, & w0 w D Rott-
BuMMfﬁfﬂ%ﬁ<;tiﬁ§ N5, '

3Z (L.t /ot =(1/2ﬁ1)§:},/ {z (T,t) —z(I'’,t)} dr’

22l T 1%, total vorticity .~ WHEREBRTH %,

( Birkhoff HEIZ X S5IH I NS5/ [Birkhoff,1962] O TIZEF DM M £ it
RTwWwhWhw, FEEAIIZIE Biot-Savart DFERTH D [Sulem,Sulem,Bardos and
Frish,1981] OLZ NICHELZEHIH B ) , HH» H Kelvin - Helmholtz insta-
bility, HEBHAOERBMBAICN TI2HEI»L 2L OMANMEINT VLI L —
maEREE SR TWAWL, ZhiE Rott-Birkhoff FEAMVWHERBE L L T
ill-posed RO FBERXLZE»H6TH S, flat uniform infinite vortex sheet H
sinusoidal perterbation IZH U T AREKETH S &% Helmholtz 2k » T
ThTwEDP, Moore ZZha2HAEMWEBBEICIDBRL. D2EREBMAIL
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vortex sheet DM X FERP»HDEHETHIM, HFEIRHBITLZLHO>0HEANE

THZLERLE, [Moore,1979,1984] ZO T LN 2R MBEFET MNoore OF
Bl F¥HF AR TWS, Meiron et al,1982]. [Krasny,1986), Moore o# R I%iH
M TH BH, Caflish » Cauchy-Kowalewski OFEBRA2F-> THFBVICEIRRE
%é‘@%;’ﬂbfh %5, (Caflish and Orellana ,1986], )

ZOfti. spiral solution 2 KD LHKABMIAT WS, [&H]. [WEH

§2. BinEk, HENHGRLABEBLER

ABMETHATLIERMEGB L. CBROBMRBRTH S, TLEDLBZXRTO

F‘iﬁ’(*«f’;éb*%ki%’ff’%ﬁﬁ%¢)ax§0)#§$ﬂ§§ﬁ BUARFSTWWDH, LrL.
EHRENH%OEBEHRFEL LTI A TOFNA2BEYRATCERXLLTHHDOT

btﬂ?ﬁ:ho 727, Caflish {¥ vortex sheet #

z(y,t)Yy=%+s (¥,1) (.Y J& Lagrangian variable )

LHE6bLT s # v OENMBEE L TRFEZESEL. MEMRKAF\\ Cauchy-
Kowalewski OFHANLAL TW3, ThIZHBERZENLZHFLWFETH 3, L2
LBnoWBEEC L TREBRTHEVHEADT CEL L.

TIRESLESTOMENREAERNI, AHBICERILTELZESL I N

ZDEZIT vortex sheet W EEOFREHREBARICE > TEFNLILLZLDTH

BEVWHIEEOHIH B, COEFL TR, EEBISI2HERABEUATRBEL



THEN., BREOHMB TTEKRTH D, FOREEEBEDOEIERABMOEFDEI
BUAMOBITHIDY., EHYIERBOFOAEAILLHIINTFOEETH S, BED
12 vortex sheet DETOMELEEE %

F+(Z,t), F._z,t)

3 hiX. vortex sheet LA z (yY,t) KBITIZ2ME w LHEAEE v
. #hFh.

F(z (y,t),t) - F_(z (y,t),t),
{Fo(z (7,t) ,t)+ F(z (y,t),t)} /2

LB B, AT, EMTAERTL¥FH., T¥PFETCRENTHEI L%
HFEBEHE F (z), (Imz<>0 2&khF_(z), F+(z)k:blb\‘(%>lﬁlb)
LT

f(x)= F(x+10) - F {(x-10)
RENEBOBME f (x) VEHIX NS, X~

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

+

2. £ Hilbert W AWM 23, Zh% vortex sheet MBEIZICHLZDON KR
EThb, TOHER. TENLERBALRERLA, Zhlx, Kirchhoff OEMBAME
MOBRE —HT 3, BL, TEHMBIIE > T WAL,

CO%., §ITHBHMBMEBBIIODWIRDIEOERA L., §A4THEBME%S
FoRMBOERIAETWVW., §O5THBAEKDSD, 2B, vortex sheet AT
BEMEAFE SRS EITHEERIIZLL, VIOTEFOREEI AV REINE
DIIBELHL [H,1981] IBWTTH D, LrL., BEEDICEAHT S L vor-
tex sheet XHIc flat CEZEX P20 TRERREZIALGBZ VL, TOFE—MK
IZHIM T H D vortex sheet N L THALERLLTZ2RAVRI A, (W)
ABMERICORZRAZTIHHERELEDLDTH 5,

§3 KBBEMEBEY

EEBMEAKEE 2. Dirac ® & BMERYICKFIN S Schwartz 0 7 BH
$ 7 ( distribution ) ’PWHEHBICW>TERZULATH B, 2hiza LT, &
WMo 7 BEH 7 ( hyperfunction ) UEELBENKBEO-FHLLTHEELD
HMEZ2L2OBBRREZETHS. LEArLEMPS, §2 THBRNALIIR—-RTOEBER
MEREM (32320898 6) 2RVWELCATEMNREAKD ” E4s FEA
EFETOHBRBMEDOE " LLTEEINRZEWHHELILOTH Z, EWAB W
FTEPHETRMEGYE LS, EMTORBEOEABEBROME L THEERY
FERDARBZZENZORE (“RTOBE) OBETHN. HOWESHAD
R BELEDI S, '

Mo



RBZITHADBLIBATERWOT, SEYBMAET THL,. [BH,
1,01, (53,1981, FHOHEPLZERFEChERTWAEEZEW, ZOEFN». ¥

2lcEKHDZANCBERORGN [(ER,1958], WEWFRLAMELLT (&

>N

7,1980] 2% 5,

EFE -1 o

0 C R 2FBORM (HRETLERBTLRW) . U D Q %2 Q OHFAF
r¥35. (fig 3-1 W) O (U)., O(UNQ) 2%%. U k. U\Q Fk
TEHMLZHEE2EORAGETE, 2O E, F(z), G(z) €0 (UNQ)
LT, F(z) -G (z) cO0O(U)Y»HDEs2EE (1.e. Fz) -G
(z)= ¢ (z) E0O(U) 43 ¢ (z)BEETZLE). Flz) & G
(z)BRMBTHBLWW F (z)~ G(z) &<,

v U

(fig 3-1)

EE 3-2 ] ,
F(z), G(z) 0 (UN\NQ) T»» F}(z)'wG(z).‘G)Z:ii F (z),
G(z)ix Q E”RHU” B8ME f (x)A2FDB3EEWn. :

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

e, 2noeE,. F(z), Glz) #f (x) o8BEEEWS,
tOEROBZYHIR. ROFHELRNTH S,
EE 3-3
XeEQ KB 8MBfnEA. A
f (x)=1lim{F(x+ie)-F (x-1¢€)}

£vo, S
TE&HT 2, BL., EBOBRBHEIEETI L XICBE B, Blig., ERX%.
f(x)= F(x+1i0)-F (x-10)

EdL, , _ - S
BE@ENZWE 212, £ (x) BEHEXhLZWY, 2hiz § MEFEEOM
BeLTid x=0 REWTERSIhZWOLARTH %,

F(z)Dfbbhizc. F(z)~ G(z)eh3 G(z)43E5L. £F 3-1
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&N, F(z) -G (z)= ¢(z)<0(U)&k3 ¢ (z)RXEETS
RSN

F(x+1i0) -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)

]

E2h. Flz)3d G(z) " AL” B £ (x) 2ED 3,

dT. U % U, = {zeU;Imz > 0}, UL={zcU;Imz < 0} Iz
FURE, F (z)ix Fu(z) 20 (Up, F (z)c0 (L) »3EMNMY
OR7 {Ftz), FLiz) } 2FBRA50LRALTH S, BB,

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

DR,

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

En<,
SHEFERJICHLEEEVWT T TV,

CORICHEMEIZ. BEK F (z) A2 (U FEHMLZEEOEEZTOTRENES
FLT) EDNRERFEZ (X, U oBDAIRESAR W) o EEROEY O
BIIBMEETERIZ LIRS, '

EHE 3-4

f(x), g (x)#% Q LoBMEE. F(z), G(z) #8208, «.
B #EBOBEEN. ¢ (z) % U LOFMME (<12 Q TBWTHER)
L35, COLE, Q LOBME; 5

af (x) +8g (x),
¢ (x) f (x)
FRDEISICEET B,

af (x) +B8g (x)= H.F.{aF (z)+8G((z)},
¢ (x)f (x)= H.F.{¢ (z) f (z)}

—f#ic £ (x) & g (x) DHERIEETERVWIZILIZEEY &,

R, BERICH TS, HOHEL2EET 5,




w#% 3-5
f(x)= H.F.F(z)t¥3, 2ot f (x)OHME £ (x) %

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

%% -6
£ (x) = H.F.F (z) = H.F.{F+('Z'), F(z)} &35, Fz),

F(z)id a,béQ TEMET 2, . ¥ % fig 3-2 O&Hiz a,b £
&2 U, U HOHM®KR. v¥=7-7% % X. Y #2%ZWTEDFHIEHE DM
' Rl B

(fig 3-2)

oK. f(x)®D a 5 b ZOEWES
£ f (x) dx
AROEDICEET Do
P (x)dx = I,Fu(z)dz +§ F(z)dz
=—SyF(z) dz
Kie. U FEMZMBSEIRERY S 3RMEOFTHIZ B OL]D HE S,
EFH 3-7
f(x)= H.F.F(z) ¢35, ZOF,
G (z)=1/(2x1) TF (x)/ (x=-2)dx
TEEEAS G (z) @ WETHE C\Q TEMT,
‘f(x)=ILF.G(z)(z€QY
BRDID, (ZDL5% G (z) BEELZWZLbH 5, O MHEEEM
BEBIEET B, )

EHE 3-8 .
=W 3-7 TEZEXAhE G (z) €O (CNQ) % T (x) OFBBHKLL
W, G.F.f (x) &»<, ' )



EMH 3-9 :
fF(x)lE Q OA~NLIKRTE DS, EBE., EEBEY G (z) 13 x<CN\Q
ZBWITEBHEMNS, G({x+10) -G (x—-10)=0{x<RNQ) &%
b, £ T

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

EdhiFE. g8 (x)F R ETERBXW-ABMEHET
XeEQ 2FnwWLTid g (x) = £ (x)
X< RNQ I2Z2wWL Tk g8 (x) =0

R F#YuHaL2MEE h (x)l2owTld, XOEELE-T R FOoBBEE L
At b,

EH 3-10
R EMXuHESZBME h (x)I2E2WLT,

H(z)=(1/2721) §"h (x) / (x—-2) dx
[ve)

T H(z)4#FH$h!F. H(z)ld C\R TEMHBEEELD.
h (x)= H(x+10) -H (x-1i0)

BEDIID, COR, H (z) #BEHUERETI2L50 BB TOMB LK
M 372D

¢ th] (x)
e, 2O X, X< R&:f:hb‘(, h(x)= ¢[hl(x)Th53,
COE» RERAFZAWTERYMEMEAZBEB AL I LBHKRE, (53
1981] # & &, '

B %12 vortex sheet # 8B AF - CEAMLITI2BEEELH L 25 Hilbert
(W) FHIzHOWTHRRTBL,
EFX 3-11

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

f(x)= H.F.F(z)._fHL. F(z) ZERBMEBLTE, (FTHF 3
-8 #A L) ZOHE. 2iF (z) E (z) 2B I28H(HE%E2 £ (x) D
Hilbert T2 \wvwin, Hf (x) &M<, i.e.

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



~OEEOTZ LM, ROEHERVRIAL T B,

£@ 3-12
g (x) #HEBORH L L. ordH g (x) # €D #@ihhut”&t?

i.e. ;
ordHg (X) = (1/n)§:°{g (t) /(t-x))dt

BL. 4+ BREEWEIZEKRT 5. —FH. E# 3-10 Ic&h g (x) Z@EMK ;
(gl (x) EREINDD, EH 3-11 £F > THHEKE L TO Hilbert &

w; H{:lgl) (x) PEETBETE, cht. v (x), zOBMHE%
V(z) &L ZeIZT B, CORKRMPKED LD,

vix)= V(x+i0) -V (x—-10)

ordH g ‘(x)
BL. X THIAOHBBEIFETBH LT 3,

R ATORMESEEBERAS O LIS 2., HAZWE X1 Hilbert
BHPEBETCERWHHEPOBM LA RATE 3,

% 3-193 |
£f(x)=H.F.{F(z), F.(z)} .%%, F,(z), E(z) »&x,
Inz >0, Inz<0 TEMTHILE (ML, L, TEEHRmEZ LA TEMR
). {(F.(z), F (z)} 2RBeRBHHEWI,

FRUBMERERBEROEE UTE‘!’%@%%%"E?O)@W&L%LT???"'é"é‘_
2'7‘49]‘9"(11\ 5o

EFE 3-14
ﬁﬁﬁf(x)@%@mﬂﬁﬁmvavéF(z)—{F(z) F (z)}

29

E¥ B, ZDOFF, hF(z)E(z)%ﬂ%ﬂt?%ﬁmﬁé f'(x) D Hil-

bert EMHME LW, H f (x) &<,
mwut%mtmﬁﬁmwmiﬂfséo

EH 3-15 -
BMEA% £ (x) » Hilbert Z# HF (x) % TIE.

H f (x)=Hf (x) +¢ (z)

¢ (z) IEEORME. 8175,
Hf (x) & Hf (x) DBnWiHEBER X, (#FLIE. (4. 19811 1% 5
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BE L, )

§ 4 (HBEBREKICE D vortex sheet MO EAN L ERHFEK
FIMERRAEZ2RIESTEROLIDIICRET %,

a ; Lagrangian variable, HL., a € Q = (a,b) (-mofa<bgS+wm )
z (a,t ) ; vortex sheetl ¢ Lagrangian variable a OFE XN FORH t
Bt A E

S(t); K% t 2B} 2 vortex sheet OF
W(z,t) ; B%H t cBI28FHES
Wi(z,t)= u(z,t)-iv (z,t)

Wlz,t); RYtLICBIBZEERY b LB

Wiz,t)=Cu(z,t), viz,t))
¥y (z’,t) ; vortex sheet FODH z’ LB A2BUEXBZEDOBRDOMEX
p (a) . vortex sheet LK z (a,t ) IcBIF 244 Lagrangian vari-

able 272D ORI (KF¥ t I2&b6220nw) . BTHHET S,
RICEHEELZREE2BL,

RE; z (a,t)iF t ZEELAELE a I22WT Q OHEFEMHE UGR) I
E=a+ipf OETHIFERTE S, Bilz., z ({,t) i UQ) LHHA
ERTHB, &oT. SUH) obs8EFEHE U'G) T z (&,t) &k
D U)e diffeomorphic 2OV HFEHET 3,

CORERPZDBNLOTH 20, MPEHMELLT t=0128WwT vor-

tex sheet DEVEOL L TREDOIHIBOLZ I PR LI L2ERBEMA

TEHEDIZ>TWBRELTEINWESS, ZCOREICED. BHtizBIF 3 vor-
tex sheet S(IIEEEH 2z (E,t)IcE->T ¢ THOEH (a ) DX
FEE Q KWEXh, §3TRN-ZEBMHE»HFEZX S, (BB, SUA) 2—-%n%
BAELRS, ) EIC U(1) & UQM) BEEELESR z (a,t) T—w—wBLT
WEDSEENT FPLIBED UR) ETEXTHR L,

Wiz (E,t),t) Wz (a,t),t)% W(E,t)., W(a,t).
Ficid t 24BLT W((a) W(a)en»l, ¥ (a,t) bEIBRTH S

(flg 4—1)0
Ut vle)
m //v\_/-
W),
2(3.t) w23t t)
(fig 4-1)
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7 ¥ Biot-Savart OFEBIIC LD EESRY, U () ETH

wiz,t)=Q/n2zi)f, {yvy (z’,t) / (z-2")} ds”’
, S0
(ds’> =}1dz’|) :

UMWETI

W(a,t) ;
=(1/2zx)ig e ta’,t) /S {z (a,t) -z (a’,t) } da’

LEBIBAZLICEELTBZ S,

wKizc vy & p OMBEHANTHSE, HHEIZ, p LT dT=rvds TEH
Xh % total vorticity I' # Lagrangian variable & LTS5, (Z OB, v
H ds d t WEKFLTWAD I T t ICEBFELTHLEL, ) LrLEBIHE,
20 s> CWHEKEMPURTHIA2Z2DICE. ¥ (s, ) >0 TRLT

BhEbeRWw, ~MIZEEITHILEBEE 2L, BIZZKTEMHEOBAIZIZRE

BEARMbLLFTICREINSEI NS TH D, vortex sheet tOBEOTHVEN
BTHWEB&IFZ. I'=1 v ds & Lagrangian variable & U T well-defined

TR KD, FoTH»HWOHE Y% Lagrangian variable 2HE L TBLILE

DHb, 22T, Yds=pda BENUTUHS>TWBEILIREFEEYR X,

ETWIWIERLLICABP ZORIBEHE LROES2EALTEL,

Wyl a) Wela,t) = W(la+1i0,t)
W(a)= Wala,t)= W(a-i0,t)
[Wla)]l = Wala) - Wola)

{W(a)}=(W+(a’)+W__(a)f)/2

HESXT LS WWEOBWIIHBY L) LOoWTHEARIZT 5,
WizAHE T~ 7% vortex sheet DEFIL A2 DOR B,

y (a,t)=[W(a)] «&

(

LS 13 z (a) loBF 5 vortex sheet ¢ tangent vector . ¢ F WA
7 NVORBETH %o

@ dz(a,t)y 3t={W{la,t)}

EEER z (a,t) ICEDEEBOTELKED flat THZWHBATYH vortex
sheet & L T well-defined {CEF NI B2 LiciFEFEY L, X T, @ xWli
DHEXBAZBRA I I WY, @ BREFEFLBITREZEZ W, ZZTIIHIR %
R, ¥, ¢ THEHAIKHE o ARSI EHME C 23 (fig 4-1),
z EHEWTIE. vortex sheet FOHE 2z (a) 2HT+SDNXWEHBE C° M
WIET 5 (fig 4-2) o o
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2Bt . s'a)
c .
o S /\@f
™ e ZW.t)
(fig 4-2) (fig 4-3)

W, C’ OEDDOHBRAEE X B,
§,W(z)dz= T (C’)+1Q(C")

ERBEN, MOATEBEHLIEZZWILSE Q (C’) =0, &Hz. z 6 € |
EREBRI NI,
r(c’)y= ¢,Wiez) dz

= §CW(C’) (8z/98&) (&) d¢g

s — [W(a)] (Bz/8a) (a) §a«a

—FH. BRBEZRAERIMNVERBLELEDORI MILBIROFHELD.

7ds=—Re(’[W]é‘z)‘ ‘ |
AT, T (C’)Yy= yYds= pda b, dz = (dz,/3a) 5«
REBLTCLEIZBIT A 43 DE L.,

pla)= —[W(a)] (dz,/3a) (a)

HRXRO=ZAPE o6 h I,

(1) W (&) v

= (/2zi)fgp ta’) /(z (E,t) -z (a’,t)) da’
(1) [W(a)l= —-p(a),/ {(dz/3a) (a) }
(W) {(W(a) } =(az/8t) (a)

::T~ WS(a’)%?kit—Ci%j‘éo
ws(a’) = p(a’) {(E—a’) /(z (E,t) -z (a’,t))}
:m>%(aW%ﬁar (1) 2KOE>IcBE Mz 5,

(1°) W#(&) = /22155 (v (a’) / (a'=¢)} da’
ie. WH(E) = -W (L)

IO WE(E) B—R., ERBHMEOREVESTERZW, LWHIDHLHEES
BRI - DBE TR L - NI AV —EEPETH B, Mb.

&/
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Ws$ (7)) = (1/27:1)3_0_{15}(01 Y/ (a -—77)}d.<x'

CEELE WS(2) W, 7=t DATLOBERHBZVWOTS B, Zhediic

(1”)" wWo (&)
= (I/Zni)S_Q‘{p (a’) /7 (dz/B3a) (a)} / (a’-¢)Y da”’

TEHELZ WO(E) &, BE#BMETHED £ (a) = H.F.W0(E) &9
REERMED IO, (WBICTRES, )

w9 4-1
£ (a)= H.F.WE (&)

= p(a) /(dz/da) (a) (a € Q)

WO(E) D WH(L) S BHEABLLTEALCEBMBEZEDDY. WO (L) 38
WEBEEEY WE(L) BESTERRZW, ERIC. BRAEEBLRZLTVWLIDR
WE(E) THd. 2T,

f(a)= W(a+i10) - Wé(a—-1i0)
= -W(a+i0)+ W(a-1i0)
= - [W (a) ] ( EEELD)
= pla) /(dz/33a) (a) (L&NH)

A6, EH 4-1 kD (1) BERESEXTH 3, IoTERFERA LY
N/ W, '
iz, (M) 2FARE DS, {(Wla) } BZ20FHELIND. THE 3-11 £F-T

{fW(a)} =(W(a+i1i0) +W(a-10)) /2
-~ (W#(a+i0) +Wk(a—-10)) /2
-(1/20)H" £ (a)

EBD. —f (a) @ Hilbert "M” BHWT H 5. WH(E) & W0 (&) 12—
BIZSLCBWAE. ERT WO(E) 2EEABW. £oT, ot b—REL
FOEBEERRRDED 128 5.

(V) ¢[(dz/8a)l(a,t)= —(1/200H"f (a)

BL, ELEMELRELTWS, B8 3-10 24 &k, Bic, BTtz WH
T586F,

z¥*(e) =2z (F)
v

T EHExhZE z2%(8) #FaFBV. ChlE a€Q I2EWLTE. z- (a)
=z (a)eh3 ¢t OEMMBTH3. (V)RKOISKHBEHEXAS,

(VI) (3 z¥/atl(a,t)= —(2D)H" £ (a)

4
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§5 H® (EER)

z(a,t)= TA(t)Z (a)DED (VI) ODBLKDE, BIlcEERELE
ATHD, ~BOWHNZEERBE LR, XEESH. EGEESH2LE2D 50,
ROMBLZOTHGEHOEERBEELTAL DI, BB,

T(t)=exp(iwt)., Z (a) =a

B, FFEL. a BEELRRBICBITS vortex sheet segment OMEINT A —.
’?”Tﬁ%o :o)ﬁ\

Z*(C,t)=exp (-i1wt) &
dz¥/ 8t (a,t)= —iwexp (—-iwt) &

—H. ABIzBWTIE
W (E,t) = exp(’-—iwt)(l/27zi)$‘np(a’)/(a’-—é) d a

Chiz, WH(E,t) PEEBEREICZSZEE2RLTWS, £oT. (V1) D
HEBAD H - f (a) ik Hilbert £ Hf () 2B 30TH 5. &€BH. KDOK
BRAEBIERW, I

(Vi) - 2wt lal = He{pl) (a) (a e Q)

ER 2B 6 (X)I22WLTIE. 6 (x) = ([¢l(x) ZhbH, o 1TE
ELTHE N, (V) 22wl TREFXEMsATWT, Q= (-L, L) Tsh
. Q (a) = 20/ {L = a*} 2BLT. ;

p (a)= Q@ (a) (a e Q)

PRTH 5, b, CORZMEOIH A2 D vortex sheet D segment Id A&
B o T. EnwBx3t. p(a)= w/ {L' - a?} 2L~E % vortex
sheet @ segment |3. MAEE w/2 THItkEIET 3, 1

RIZCCOEERD, BHRAKD Kirchhoff OROBBL —HT 52 L % T T,
fig 5-1 ORLZEARERLEZ S, ASAORE v B—FTH 5B, ZIZT. i

‘II.‘\%P N
G0 — =%

fig 5-1 - fig 5-2

MELEEOE ud 2—FiItK-72FE d-0 &LTHL D, (fig 5-2)

/2
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d B+ DT FRIEREEB LI SHLIVWALOLERNTES, “OL s, B
ELOMEDOAT 6 (X) BEROES I3,

s (x)= w(d/L) L {L*- x2}

Kirchhoff OMIX. @MY (1/Dwu (d /L) THIHERBETSZ., &2WS328LTH
a6, w = u (dSL) &BIFIE. EO vortex sheet segment DFZH L —

T Do

§6. . RALSRORE
§4., TRLEIIICER 4-1 & (VD) K28AEHLET. £ 2HELED
PEBEABATS 5.

LlazX/ ot (a,t)= —~(1/20H" £ (a)
f(a) = ¢eip/(dz/Ba)] (a) (a Q)

§5 . Tld. ML LT Kirchhoff OBHMEBBORBL 253 EEH 42 KD
F. COBBIKERBLBFREZ 62w, EBFEAE-—RoFZO Hil-
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