BRARAR ) A (R (4)

4-1. y BT AT REE V O—RRIRNDOERER R T ¥ v L a2 RD K.
(fi#)

d
—w:u—iv, u=0, v=V, w=-iVz
dz

4-2. FRET V¥V w =22+ OIRND DS, FHERT VP v, RhOBEEEZRD K.
7200 (3,2) 2B D o, y HAIOHERS S & OHERHEE % % kD L.
(%)
w=22+z=(x+iy)? + (z+iy) =2+ 2 —y* +i(2ry +y)
p=a’+r—y®, Y=2ay+y
d—w:2z+1:2x—|—1+2iy, u=2r+1, v=-2y

dz
At point (3, 2), uwu=7 v=-4, V=81

43 HIERT Vv w=(1+1i)z DN D L. HERT Vv, MOOBEE, =, vy /i
[v) OD 338 &5 5 7 B OVl ool 3k 7% SR ob K.
(fi)
w= 1+ (z+iy) =z —y+ilx+vy)
p=x-y, Y=x+y, gﬂ:u—wz1+i

dz
u=1 wv=-1, V=141, «o=-45°

4-4. BERT VY Y VDRI ROATRINSFENIZDOWTHIAE L.

(1) w=aze"“*(a>0), (2)w=2z"(n=1/2)
(fi#)

dw .
(1) — =ae™® =a(cosa —isina) =u—v
dz
u=acosa, v=asina, V =a
(2) z=71e?, w=p+ip=r"e" =r"(cosnb + isinnf)
p=r"cosnf, P=r"sind

0 0
Forn= 2 <p=r1/2<:os§, wzrl/Qsinf



4-5. WU RTHENT, ROOBEEN =22y THEAOLNL L E, HERT VUYL X
UCHEEZERTF Vv ILERD K.

(f#)
Ty T YT TV Ty
_ Oy Dy
dp = axdﬁc—i- 8ydy

o=a—y +ec, w=p+ip=(2%—y?) + 2zyi = a2’

4-6. HEART V¥V w=—ilnz+2z THEZSNIFENITDONVT (1) ZHIFE S WS BN
NEMAZDLELZEOR. (2) HERTF Vv L EHNOBBERDE. 3)r=1, 0 =3r1/2
BT D HEEE KD K.
(f%)

(1) Circulation + parallel flow

(2) w = —iln(re?) + 2re® = —ilnr + 6 + 2r(cosf + isin §)

= (6 + 2rcosf) +i(2rsinf — lnr)

w=0+2rcosf, Y =2rsinf —Inr

dw [ 1 .
E_—;+2—2—z;(c050—251n0)

3 dw
=t 0= T Wy iy =8 Vs

47 BUZRT &S A ELSHE CEE D) OMAD EE2IRVWT WS, HERT VY v L
BLUOHENWOBEEAZKRD L., TA-EOHEIZHED TOHRERNTHE ETOERSEMELD o 2 b &
OEBRERE. 72770 o FEHHOYEET 5.

(fi#)

w=U(z"+ a—), 2" = e = " (cosnf + i sinnf)

w = U{r"(cosnf + isinnf) + a4

e (cosnf — isinnd)}

© = Ur™(cosnf + a*r~?" cosnb) = Ur" cosnf(1 + a’r—2")
= Ur" cosnf + Ua® cosnfr™"

Y = Ur™(sinnb — a*r?"sinnf) = Ur" sinnf(1 — a*r—2")

vy = ¢ =nUr" L cosnf(1 — a®r2")

or
Ur)A(T:b, 0=p=m/n) — nUbnil(]' - a2672n) = Oa b= al/n



48 RITET £ 57 40 DESOTHIZ o RAMEE 2 H 5, POEEELORNLSS. (1)
HNDERERT Vv VERD &, (2) BRI (w-FH) 55 FHICE 5 T4BIFE R L,
BOWNE ATy FH K. (3) EHROBIITIEA 5 & 512 Uiz b = OIFEME % % ke &.

(i)

2 i . 2
w=U(z + a—) — Z—lmzl, 20 = 21", z= 120+ @
21 27 Z2
dw dzy dzo
dzy dze dz
dw a? il
—a=U(1-—=) - =0
dz ) ( zf) 27z
(12 . .
At point A, z=2a, zo =a+ — =a, 21 =2z *=ae @
a
dw a? i
—)a=U1- —) — — =0
dzy ) ( aQe—Qw‘) 2mae—ia
. T .
U(l — ) — L gia = 0
Ta
: . i
Ule e gty _ = —
(e ) 2mwa
.. . i
U(cosa —isina —cosa —isina) — — =0
21a

I' = —4raUsina (T : negative)

4-9. 1A% o DIIKED £ b D & FAFRAINEE TP EHNT VS, (1) 2 B y #i5 L OH
FRE LOEENGE U CIAGHEL TRt (2) ¢ LT o = —a, @ — —2a SOEHIR
B sked X

()

dw a a

(52 =00 - 5) = U0 - 5)

On the © —axis, 0 =0, 7, e 2™ =1

2 2

a . u a
U(l—ﬁ):u—w, v=0, ﬁ—(lfﬁ)
r=1y, ::I:g7 e~20 — 1

0 Y 1 ’ 2sinf
v=y, ﬁ—( Jr?, — sin
p_pOO V2
2 = — 2z
@G (1/2)pU? (U)
a2
Onthexfam's:V:u:U(lffz)
T
2
a
Cp={1-(1-=)"
T
a22
p=—a: Gy={1-(1- 5% =1
2

. _ a” oy 7

x:—2a.Cp—{1—(1—@)}_T6



4-10. HE U O—BEnis, 1558 T OME 2 — o I0RE Q OREHLABBHE, 2 =0
DWIZAEFIT B h &R &, (K, JIkH%E, pT3)

(fi#)
ir Q
wazfglnz+%ln(zfa)
dw il Q
kel & S . 2N
dz 27z + 27t(z — a)
dw, ., T2 Q2 UT UQ iTQ iTQ
(dz) T T 2 + 472 (z — a?) + Tz + m(z —a) + 2m2z(z —a) 2m2az
111
2(z—a) a(z—a) az
. ip [ dw zp {UT iIQ Q
F, —iF, = 2 §(5)2dz = Lon — —ipD(U — %
A %(dz) = T 271'2a) b (U 27ra)
Q
F,=0, F,=pI'U—-—
Prv—5-)
411, ZRIERT V¥ VHENIZBWT, 2 =012 T, z2=a IZ Ty BBRENRDHIHE, 2=05
L 2z =0a OIWMIERT 2 %KD &.
(f#)
i, T,
= —— — 71 —
w o - n(z —a)
dw_ it
dz 27z 2m(z—a)
RLIPRNNE s S s BN v\ I,
dz 47222 4An?(z —a)?  27n2a(z —a) 27%az
11
2(z—a) a(z—a) az
. Zp dw 2 Zp ,Fng pF1F2
At =0, F,—iF, =2 ¢(52)2dz = Lo =—
bz=0, =ik 2f(dz)dz 2 ' or2g o7ma
pF1F2
F,=-212 g o—g
‘ 2ra Y
. Zp dw 2 Zp ,7].—‘1]?2 pF1F2
tz=a, fo—uky 2f{(dz)d 2™ o020~ 2ra
pFlfg
F, = R o
2ma =0



4-12. ERRT VY VDRRATRINIFENOHERT Vo v L &2RD K. (RE, Wk H
%, p7l)

(1) w= 522, 2) w=1i%, (3)w= -

(fi#)
1 1 .
() w=S(@+iy)® = 5(@* —y* + 2izy)

1
¢ = i(wz—yQ), Y =ay

(2) w =i(x +iy)* = i(z? — y* + 2izy)
1
o=2izy, V=L@ )
1 T — 1y

3 = =
(3) w r+iy x2+y?

— o — y _
90_1‘2+y2’ 1/1 x2+y2

4-13. BED S o OFHIZIMEH LA D2 L &, TOBIEATIRENERD L. 727ZLED

EBMDOENE p, £ 5. (Schaum’s, p127)
(fi#)

w=m{ln(z+a)+In(z—a)}, W=m{ln(z+a)+InEz-a)}
dw dw 1 1 1 1
2 _ dwaw o +
 dz dz m(z—|—a z—a)(2+5—a
z=x4+1y, Z=x—1y

2 _ 4m2($2 + y2) p lvg _ Do
@+ 2@ al p 2
o0 1 [o'e)
F :/ (P = Po)z=0dy = _ip/ (V) z=0dy
oo 2
Yy Y 1 1Y
= —2pm? dy = —t 4
o /—oo Wrar” T 2@+ T2 ™«
™ pQ* Q
= —92om2(—) = — -
prm (Qa) 4ma (m 27r)



4-14. x B H M E &2 B D —HeFT RO I E 2 N AL EW T ORI ITIEER D D 5 & &,

FERIKIZAEFS 2 1%k k. (HR Vallentine, p260)
(fig)

dw o A B

E = U€ -+ Z + ;

) b
w=Ue+alne — —+---

z

_ i

T ox

d TUet A A
(L")QZU?@QZ'Q_ZUe O BT B
dz Tz z

i (16
A = i Ue
T
T 1} )
F, - Fy,=—mpA, = 7r,0Z - —il’pUe™
T

F, =0, F,=—pUI (a=0)

4-15. x BT EAT 2 —RRi U OHICEDP N R o OMBOXO D IERT PHs L &, H

FECIERIT 2 R R &, (R, FkJ1%.k p79)
(fi2)

4-16. FIZRT LD RFEHE 0, TORNBE S W BOFENEZHASHLEZE DL T

K. FEBMEEEOEERT v ILERD L. (Purdue)

()

Parallel flow + source + sink flow
Z — Qa9

w=1tUz+ mln
Z — a1
a1:0, a2:3+4i,

54 3+ 4i
w=14dz+ —In(1 — R
™

=4 =
U=4m/s, m o
)

z

Q 27x4 54

21



417 HERT UV v LD w = 3223 TEINBFENIZBWT 2 IllZR-> TOHEN A % R
. L e=11lB 33 EE2RMEHTEEIZL 5.

()

d

CTZ =270 = 2(x +iy) TP
d

On the x — awis : g 2~ 1/3
dz

up =2atx=1, w=uz /3

4-18. BT EAT R — BRI R EH LAY (—a, 0) 12, FURE DIRVIAAD (a, 0) IZHD L
&, Rofizkd k. (1) BEERF VY vIL, (2) EERT VY v LB XOHRNOBELE, (3) /F
HEOSIZB T BHE, (4) BU.

()

(1)w:Uz+man+a:Ur(cosﬁ+isin9)+mlnr—lfim(ﬁgfel)
z—a T9
(2)@:U7“0059+m1n:—1
2
Y =Ursinf —m(02 — 61)
dw m m i i
(3)E:U+z+a_z—a’ sta=ref, z—a=r)
d
L § m(cost91 —isinf) — m(cost92 —isinfy)
dz 1 T2
uzU—FﬂcosQl—@coseg, vz—@sin&—i—@sin%
T1 T2 1 T2
Wv=v-"4+"_p
rLooT2

Stagnation point is on the x — axis,
1 1

U—m(— — )=0
Ts rs +a
2m+1

ry = —

) @ alU



4-19. BRERT VY VP ROANTRINIFENOEERT V¥ v L L OCHRENOBEEE K

b &.

(1) w = aze’™ (a>0), (2) w=2" (n=

()

1
5), (3) w=—5ilnz+3z, (4) w=2z+3Inz

(1) Parallel flow with § = «
w = ar{(cos(d + ) + isin(d + a)}
p =arcos(d +a), ©=arsin(d+ «)

dw i . .
— =ae' =a(cosa + isina) = u — v
dz

u=acosa, v=—asina, V =a

(2) Corner flow with 6 =27

0

z=re?, w=p+ip=r"e" =

cosnf + isinnf)
p=r"cosnf, P =r"sinnd

Forn= %, p= rl/Qcosi, P :rl/Zsin§
(3) Parallel (U = 3) + circulation (I' = 107) flow

w = —5iln(re’) + 3re? = —5Inr + 50 4 3r(cos 6 + i sin )
@ =>50+3rcosf, 1 =3rsind—>5Inr

(4)w = 2re’® + 31n(re'?)

p=2rcosf@+3lnr, ¥ =2rsind+ 360



