A

BRARAR ) - (R (4)

4-1. y BT SEAT R E V O — RN DOEERT VU v L RD K.
(fi#)

dw

T:u—iv, u=0 v=V, w=-iVz
z

42 BERT VIV Y IV w=2242 DENRHD. HERT VUYL, hOBERZ KD XK.
T (3,2) LB B x, y HIADEERD B & OM#EE % % Kb &
(fi#)

w=224z2=(x+iy)? + (x+iy) =2+ — > +i(2zy +y)
p=a’+z—y?, v=2ay+y
dw

d—:2z+1:2x—|—1+2iy, u=2x+1, v=-2y
2z

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

43 BERT VUYL w=(1+4i)z DiRNAH 5. HERT Vv, MO, z, yh
[F1) 0D 32K ol 73 B OV e ok 2 SRk K
(&)
w=(1+i)(z+iy)=z—y+i(z+vy)
p=c—-y, Y=x+y, gﬂ:u—Wz1+i

dz
u=1, v=-1, V=141, o= -45°

4-4. BERT VY Y VDB ROATRINDFENIZOWTHIAE K.

(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=7re?, w=p+ip=r"e" =r"(cosnb + isinnf)
p=r"cosnf, P=r"sind

1 0 0
Forn= > <p=r1/2cos§, w:rl/Qsin§



4-5. WU RTHENT, RNDOBEEN =22y THEAOLNDL L E, HERT VUYL X
VCBEERF Uy LEkD L.

(i)
u——aw—Qﬂc——&p v——aw——Q _7&,0
Ty T "T o VT oy
_ Oy dp
dy = 8a:dx+ 8ydy

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

4-6. HERT VYV w=—ilnz+22z THEZOLNIFNIZDONVT (1) 2N E S W EDHR
NEMAZDLELZEOR. (2) HERT VI LERNOBEMERD X, 3)r=1, § =37/2
BT D HEEZ KD K.
(f#%)

(1) Circulation + parallel flow

(2) w = —iln(re’) + 2re? = —ilnr + 0 + 2r(cos § + isin §)

= (6 +2rcosf) +i(2rsinf — lnr)

p=60+2rcosf, Y =2rsinf —Inr

d ) 1
£=—£+2:2—i;(cosﬁ—isinﬁ)

3 dw ) .
At'l"—l, 9—7, 5—2—2{0—1(—1)}—3, V—3

47 BUZRT &S WAL ELSHE CEE D) OMAD EE2IRVWT WS, HERT VY v L
BLUOHENWOBEEAZRD L., TA-EOHEIZHRD TOHRERNTHE ETOBERSEMELD o 2 b &
DOEBRERE. 72770 o ZEHHOYERET 5.

(fi#)

w=UE"+—), "= r"e™? = r"(cosnb + isinnh)

w = U{r"(cosnf + isinnh) + ﬁ—n(cos nf — isinnh)}

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

Y = Ur™(sinnf — a®>r~*"sinnfd) = Ur™ sinnd(1 — a®r—2")

vy = ¢ =nUr" ! cosnf(1 — a®r—2")

or
Ur) Ar=b, 6=f=r/n) = nUD" (1= a®b™") =0, b=a'/"



4-8. BUZRT K D78 da DRI DEMIT a dMHEEE L, POMEEEZL DRIV H S, (1)

MNDERRT VvV aRD K. (2) FATIRN (w-FH) 25 FHRIZES BEHBEBRERL,

POFNE ATy FE K. (3) EWROBIGICIEAA 2K ITLzE EDOfEEREL KD K.
)

2 i . 2
w=U(z + a—) - Z—lnzh 20 = z1€"Y, z= 120+ @
zZ1 21 z9
dw dzy dzo
dzy dze dz
dw a? ir
—a=U(1- =) - =0
dzl)A ( zf) 2m 2
a? , ,
At point A, z=2a, zo =a+ — =a, 21 =2z *=aqe
a
dw a? i
—)a=U@1- —) — — =0
dzl)A ( aQe—Qm) 2mae— o
. i
U(l — 2ic " i _
( ™) 27Tae
) ) i
Ule @ — ¢ty _ = —
(e ) 2ma
.. .. i
U(cosa —isina — cosa —isina) — — =0
2ma

I'= —4raUsina (T : negative)

4-9. ¥ o OHMD £H D 2 FFRAVEE CTENEANRNT WS, (1) z il y #lid T OH

MRE EORES %2 U THRIGTELTRE. 2) 2 81 ET 2= —a, 2 = —2a KDETIR
BERD K.
(fi#)
dw a a
WP =v0- %) =v0- %)
On the © —axis, 0 =0, 7, e 2™ =1
a? , u a®
U(lfP):ufw, v =0, ﬁ:(lfﬁ)
r=1y, G:ig, e 20— 1
u a2 Vo .
v =0, Ef(lJr?, ﬁ—QSHl@
P — Poo Vi
2 =" "> —1—-(=
2
On the x — axis : V:u:U(l—a—z)
x
2
a
Cp={1-(1- %))
az .,
r=—a: CP:{l_(l_CTQ) =1
2
— _9,. 1 9y T
r=-2a: C,={1-(1 4a2)}_16



4-10. HE U O —fmadnz, fEER -I O 2 =a 108X Q OREH LB HE5E, 2=0

DINAEHT B %KD L. (HH, WAKIIZE, p73)
(f%)

i
w:sz;—ﬁlnz+an(zfa)

2m
dw _p_ L, @
dz 2z 27m(z —a)
(dﬂ)Q 2 F2 + Q2 @ UQ ZFQ ZFQ
dz’ 47222 4dn2(z—a?) 7wz w(z—a) 27w%2(z—a) 27%az
1 1
2(z—a) a(z—a) az
o ip [dw,  ip, UT TQ. Q.
Fo —iFy = 2 (dz) dz = 2 2mi( T 27T2a) = —lU 27ra)
_ _ Q
F, =0, F,=pI'(U 27ra)

411 ZRERTF Y VY VR BWT, 2 =012 Ty, 2 =a I Ty BERHZHE, 2 =0 B

L0 z=a DIMERT 2% kD &.

(fi%)
i i’y
= —— — 71 —
w R n(z —a)
d7w - le iFg
dz 27z 2m(z—a)
(dw)2 o F% F% F]_FQ F1F2
dz 47222 dAn?(z —a)?  27n2a(z—a) 27%az
11 1
z2(z—a) a(z—a) az
. Zp dw 2 Zp _Fng pF1F2
At 2 =0, Fy—iF, =2 ¢@%2q, = L9 __
== Hy 2%(dz) FT Moy, o7ma
pF1F2
FT = - ) y = 0
v 2ma Y
) d ) - T
At z=a, F, iFy*@]{(—w)zZ*@Qi 122 _ P12
2 dz 2 2m2a 2wa
pFlFQ
F, = , =0
2ma Y



4-12. ERRT VY VDRRATRINIFENOHEERT Vo v L &2RkD K. (R, kN
¥, p7l)

) w==22 2 w=i? (B)w=
(i)

1 . 1 .
(1) w= 5(90‘“@)2 = §($2 —y* + 2ixy)

1
¢ = 5(3:2—112), Y =uzy

(2) w=i(x +iy)? =i(x? — y* + 2ixy)

1
p=2izy, =" —y?)

1 .
Buw=—L - LW
x+iy  x?+4y?

— o — Y _

90_x2_|_y27 L x2 4 92

4-13. BED S o DFFFEIZIRE LA D D L &, TORIERT S RENZRO K. LZUED

HMDEIE p, £ 35, (Schaum’s, p127)
(f%)

w=m{ln(z+a)+In(z—a)}, w=m{lnZ+a)+In(z—a)}
dw dw 1 1 1 1
2 _ dwaw o L
 dz dz m(era zfa)(E—FEfa
z=x4+1y, Z=x—1y

2 _ 4m?(2* + y) P 1V2 _ Po
(@@= +al p 2
oo 1 oo
F:/ (P*po)xzody: *ip/ (V)x=ody
o0 2
Yy -y 1 1Y
= —2pm? dy = —t Z
mﬁﬂxw+ﬁwy 2+ 20
T pQ? Q
= 92om2(—) = _=_ =
pm (2a) 4ma (m 27r)



4-14. x WHZ B 2MHE %2 & D —FREATIR NPT E LN /W OHRIK IRV H 5 & &,
HRBIZIERT 52 %2k L. (HR Vallentine, p260)

(fi#)
dw ; A B
7:U1a —_— —_— ..
dz ¢ +z+22+
: b
w=Ue%%+alnx ——+---
z
v
o
d TUe'™ A A
()P = Ueia— "2 = A+ Ty T2
dz Tz z 22
Alz_iFUeio‘
™
T 1o )
Fm—Fy——WpAlzpr ¢ = —il'pUe*™
F,=0, F,=—-pUT (a=0)

4-15. 2 BT T2 — K U Oz BN R o DRIROEb D BT Ab oL =, [
BRI 2 R kb &, (fR, FkJ1%.k p79)

(fig)
a? i
—UE+L) -
w (z+ z) 5 0z
dw @i
dz 22 2mz
dw 4 9 a2, i’T a? il
W2 _ 1% _ 13y 2
(dz) U 22) Jr422 Ul z2)27rz
Ul I iUa?T U2t
=U? — — — (2U%* -
TZ ( 4222 T2 + z4
UT
F, — F, = pr=— = ipUT
T
F,=0, F,=—ipUT
I
M +iN = irp(2U%* — —)
472

4-16. BUT/RT LD MM &L D, ZORNAE S WS RGN ZMAGDE S O
K. FEBMEEEDEERT vl ERkD K. (Purdue)
)

Parallel flow 4+ source + sink flow
Z — a9

w=1iUz+ mln
Z — aq

27 x4 54
01 =0, ar=3+4i, U=4am/s, m= 2 27345

21 21
3+ 4i)
z

54
w =14z + — In(1
™



4-17. HERT UV v ILD w = 3223 TEINBFENIZBWT z Tz R-> TOHENA % R
., 2L e =1 B EEE2EEREIZL 5.

(f#)

d ) ;
d

On the x — axis : @ 2~ 1/3
dz

up =2atx=1, u:ulel/?’

4-18. B2 PAT 72 — R AR EH U DS (—a, 0) 12, FUME OFEIAAD (a, 0) KDDL
&, RofEzRD L. (1) BERTFT UV v, (2) FERT VY v LB XOHRNOBEE, (3) /£

=~
RO RIZ

()

BB, (4) .

(1)w:Uz+man+a:Ur(cosﬁ+isin9)+mlnr—1fim(92791)
z—a T
(2)gszrcosG—l—mlnT—1
T2
Y =Ursin® —m(6s — 61)
dw m m - .
(3)E:U+z+a_zfa’ zta=mnel, z-a=ry
d
Y_v+ m((:056‘1 —isinf) — m((:0802 —isinfy)
dz 1 T
u:U+ﬂc0891—@cos92, v:—@sinﬁl—i—@sin%
1 T2 1 T2
Wv=u-24+"_p
T2
Stagnation point is on the x — axis,
1 1
U—m(— — )=0
rs Trsta
2y
rs = a\| —
alU



4-19. BREERT VY VP ROANTRINIFENOEERT > ¥ v L L OCRNOBEEE K
® k.

) 1
(1) w=aze" (a>0), 2 w=2" (n= 5), (3) w=—-5ilnz+3z, (4) w=2z+3Inz

(%)
(1) Parallel flow with 0 = «
w = ar{(cos(d + a) + 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 0 =2«

z=re?, w=p+ih=r"e" =r"(cosnb + isinnh)

p=r"cosnf, P =r"sinnd

Fornz1 4,0:7“1/20059 w:r1/2sin€
2’ 2’ 2

(3) Parallel (U = 3) + circulation (I' = 107) flow

w = —5iln(re’) + 3re? = —5Inr + 50 4 3r(cos 0 + i sin )

@ =>50+3rcosf, 1 =23rsinf—>5Inr

(4)w = 2re™ 4 31n(re?)

p=2rcosf@+3lnr, ¢ =2rsind+ 360

4.20. HEAIBHBRNIZ—RKOMROER 2 AR X, (5FH. WK%, p201)

(fi#)
KERDEFE  b(b+ h) = a?
a2_b2
h:
b
r b
V=_— =

HRIEV OHETERMEI 2T 5,



