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HERBAR D RIARL (A DR Z BN T)

ERBER f OFH - Bz 2 u, v & LT, ZROHDMITATRER
L& DIERITH 2720121

Ux = vy, Uy = —vy
W95 Cauchy-Riemann TR 2725 LR EFTTHS, WD
iﬁiﬁ%of‘:o
W ZAAER D IERIBEEL £ 12O\ T

grad u - grad v = uyvy + Uy, vy = ux(—uy) + uyux =0

TH00., BB u, BE v OFSRITEVICERLTWS,
(18H: grad ¢ 1T ¢ DFEEM (A(x,y) = c) DIERRT PV TDH S, )

BEBEBOHEHZT XA TH 5 Ahlfors [4] Tid. FIFRBEDEL -
FEFRDEERRDE D720 T oD, MBEHEL X FITHHLTH 2,

(NS BLFETHREDFHCR T ERTF VY v MRETBIZER TS, W52k, )
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3.13 fE ORI A 3.13.1 —FER

1 XRBAB f(z) =cz, c=p—iq (7272L p,g € R) D& &,

f(x+yi) = (p—iq)(x +yi) = px + qy + i(—qx + py),
u—iv="Ff=c=p—iq.

183 FHIBE f OFDIZHEEIZOR D% u, v 3282, f=u—iv.

WRIZ f 2EBHEERT VP vl T 2N DMEGIZ
()= (%)
v q
CHEEHTH B, 207 BN K 5RWE®) —HERE TIN5,
1 REBUI—HRRDRERT > vILTH Do

TDrE, HERT VY v L ARSI

o(x,y) =Ref(x+iy) = px+qy, ¥(x,y)=Imf(x+iy)=—gx+py.
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3.13.1 —HETR i =

HRT V2 v VR (¢ = const.) B, FiHR (¢ = const.) dFATEKRBET
HYH, ZNHITHVITERT %,

L —REROFERT > v VIR (R). TR () LB ERS
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3.132 BEEH L & RWAA

meR, f(z) =mlogz (z€ C\{0}). 2D f I3ZAMEAE DT, D LAFDH
DN, BRITEBE L 272 0WD T, W32 —liTdh s,
z=re® (r>0,0cR) 233k
f(re’) = m(logr + i) = mlog r + imé,

u—iv:f’(z):T: o :%(cosﬁ—isin@).

z relf

WA f ZEFRRERT V¥ v LT 2NDEESI

(u) = cos 0

v = = .
4 Dsind

X rcosf

v ORI, (y) :( ) YR, m>0 % oS bEL (HEHL).

rsinf
m < 0 72 SIFE X FW (T AR,
v OREE v i M, FEe s o REBILTW 3,

WEERT VY v L AR
o(x,y) =Ref(z) =mlogr, o(x,y)=Imf(z)=mb.
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3132 HEH L 2 RVAA (55 %)

SRF S MR (6 = mlog r = ) EEAETL Y 2 AOME Hi
(b = mf = FH) BEAR IS L T 5 LEGRTSH S (b5 2AHVICEE),

JRRZIEDH ZIC—EF 2P C et L. C 2 HAMTE = 2 EE
/v~nds:Im/ f'(z) dz:Im/ M 4z = 27m (CiTkolrw).
c

ZORAUZ. m >0 BRHIFEAICBWEETH L (source), m < 0 7% HIXFE A
TEWIRLIAR (sink) Zﬂ:biﬂé

2: BEHLOFRT v v LR, AR, HES
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3.13.3 {ER (S0H)

k €ER, f(z) =irlogz (z € C\ {0}).
z=re? (r>0,0cR) 2¥3¢L
f(re') = ik (logr + i) = —KO + irlog r,
u—iv="~(z)= g: %(cos@—isin@): %(sin@%—icos@).

WRIT f ZERFEERT V¥ v L& T 2RNDFEELIE

v u\ _ K sind
“\v)  r\—cost/"

v DA @ % 1 EELEAHTS S k>0 A SEASBFL

(RFETEID). k< 0 72 HFA =& (FEHED ),
v okE g Bol FE S ORI RIS 2.
HERT V2 v L e AR
o(x,y) =Ref(z) = —kb, Y(x,y)=Imf(z) =rlogr.
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3.13.3 iR (RTH) i

FERT Vv R (¢ = —r0 = BR) SRR E AL T2 LERT. RE
(1 = klogr = E8) FFEREFLETHMHTH %,

330
ZofAUE. JRARICED» N AR (vortex filament, vortex string) ¥ 7z1d
TAS Y

=B (point vortex) ¥ IHEN 3,
EE C\ {0} &1kT 0. (MEMNFERICERLTOTHIERRL, ¥EZX2
NEDH LAKL, )

B rotv=0 ZHErd X (f E—MEATR L, ATEOHHDHEHIIIINE &
7;1/\0)‘(\ Jl_n@f\..@ﬁﬁﬁu)
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3.13.4 Mathematica TrIf{t3 %

M EoBHIGE X, R THTHOHERETH 20, ZDILT
HHDOF|Es %

A< Y FZ2abRTE3 HALZDOT, ZOETDOERIZ WWW 12
<o

http://nalab.mind.meiji.ac.jp/~mk/complex2/fluid_mathematica/
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3.14 TN DERK

200 2Kyt LIEEMER D D H. EESLE ZNZN vy, vo, T2
FZHERT Vv Ve f, h ET5h, TDEE vi+v, ZHEG Y T 500
U, R 2ot LIEEMRTH D, ZOEBEERT V> v L
W A+HTHbB,

eSS

rotvi =rotwv, =0, divvy =divwv, =0
THhZ
rot (vi + w) =0,
div (v1 + v2) =0,
(A+h) =f+1f=_(u—iv)+ (u2— iv)
= (1 + w) —i(vi + v).
MNZEMT 3 ICId. BREERT VI vl ZREIFRL

PUR, AHO®REET 3.14 H35i <
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3141 MR B LOEREDYE — H L2 HERYIAE X X 5N

Um>0t35%, —HiA(z)=Uz &, BEHL A(z) = mlogz ®
HRAEDEDOERHERT > v LIZ

f(z) = f(2) + f2(2)
= Uz+ mlogz = Urcos® + mlogr+ i (Ursinf + md).

W ZIZHTABERNE
1 = Ursinf + mé6.

=032 9Y=0Fhl=nTd28Yp=mr THE06, T
ol Y OFEERTH 2, WRIHE (JHAZFRL) TR TDH 5,
F0e(0,2n), 0£m T BHL

m(w—@)@r:ﬂ ©

(1) v=mr < Ursin@+mb =mn < r = Using U'singo'

7272l =7 —0.
0 (0,7) (pe(0,m)) &06e(m2r) (pe(—m0)) THIFITEZ S,
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3141 MR B LOEREDYE — H L2 HERYIAE X X 5N

pﬂ&i%’iﬁﬁ&:ﬁﬁﬁﬁbd‘fﬁlﬁé UFRofificd 2 L, ik IERTER
Roha, ThEBEEmE Wik % (U FIEHEEIC) AT, MAIE
BIIRZI LV, WRIZ, o, 200K E X EsihzkL
TWa,
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3142 R U EZ DEEH L « W IAA DR}

z=a WEWEBEE mDFEEHL, z=—a ITEWZHEX m OIOA
AErEREDE S,
z—a
z+a

f(z) :== mlog(z — a) — mlog(z + a) = mlog

(BPFTHRDIXUCTL B, Hi8iE C\ [—a,a] TMliERITH 3 !)
DT, 0D z B, FREN z=a+ e, z=—a+ ne¥ THEEMH
Z5k
f(z) =m((logri +i01) — (logra + i62)) = m Iog% +im (61— 62).
2

%ﬁ?yy?wﬁ®ﬁﬁﬁm£hziﬁ.7£DLWX®H%§?O
2

ﬁﬁﬁ@ﬁﬁiﬂ@i 0= 91 — 92 = ﬁﬁ S @i a, —a Z’)‘%)ﬁ z %E‘ﬁ{?ﬁ?
THEHDT, 255 +a BRI EH L T2MNTH 2 (MEADEHRD
Wz X 3),
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3.14.3 [A] U 58 & B[Rl & i 3

FLWVEI 2R, ORI ENRGDEEE z=a,—a ITEWVWTE
RDEDLELRNOBERELERT > > v L

Z—a

f(z):=iklog e
z

FRF VS VR TROFERZENEN 0y — 0, — EH, 7 = FHK
T, ¥50bHERT,

T
2

S
1'}0““““! I,
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3.14.4 7 > % DIIE (Rankine body)

Uma>0t35%, —kkiit A(z) = Uz, —a ITEWVWHEEHL
f(z) = mlog(z + a), a ITBEBWZRWIAA f3(z) = —mlog(z — a) ZER
ab¥ s,

f(z)::Uz—l—mlog(z+a)—m|og(z—a):Uz+m|ogz+z.
7
ABEIRN
_ 2ay
— — — — — 17
= Uy — m(61 — 62) = Uy — mtan Ryl

Eiflfl y=0TlX, v =0THh205, EI1OORBETH 2, /-

m._ 4 2ay

ZOHERNTINE O iR £ 3, 4% Rankine DI (the Rankine
bpdy) ¥ I3,
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3.145 2 EH{EZ H L (doublet)

FICHMSOBEEHL - BOABN O OERRERT > > v L
f(z) = mlog(z — a) — mlog(z + a).

>0 2D, 2am=p EWVWIBEBRKZIRoZEET, a—» 0L
MRE#EZ X5,

log(z + a) — log(z — a)

f(z) = mlog(z —a) — mlog(z+a) = —u

2a

d p© N 24
— F(2):=—p—Ilogz=-" = .
(2) ng oz == s tia s

F2EERERT Vv e T2 MNEZEEZTHL (doublet) ¥
I
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3.145 2 E{EEZ H L (doublet) (% %)
F(z) = —£ DEDZMNDFERT > & v UERIE, Fl EITHOZ2RD
B, g7zl (FAER) Th s,

5. TN, R RS U R B P =13 (B R R
) Th2,

8 “EFHEHL (AMUEXOBEHL - RWIAADHER)
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3.14.6 MfEZ 8 X 2 —FER

5V %Y OIGT 2am = p (EEH) £ LTa—s0 L LTAHES (&
WEWL L B OBERADYE, LHER3).

_ 2
f(rey=U (rcos@ +isinf + RT(COSQ — isin 6))

THEIDB., HERF VT v L ¢ LAY IZ

2 2
¢ = U(r+Rr> cosf, Y= U(rRr> sin6.

FRCHEA r=R ETy=0TH205, r=RIMHFETH 3,
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AUV a2 —X—EEREEIBED1E, 112305 204#H¥ k) &
LTH2H, SROHBHHREZIZTROT, #HT200 4 22 X,
ARSI L RIZ®H % (Oh-o! Meiji 255V Y 7 BERLNTWVD),

http://nalab.mind.meiji.ac.jp/~mk/complex2/reportl/

o FE®HYINIZ7 A5 H (23:00). #£HiiE Oh-o! Meiji &\ %,

o FHI¥» LT, LR - FAIZAL YA XDPDFIERL T2, AdL
R—MHRICFEELZDDEZAF Y Y LTH RV,

o IurT LY ZDEITHR. FITT 27-DDEM (A1 T X =& —
) BLR-PMIEDEI L,
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